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HHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma mo yueOHOMy mpeamery «I'eomerpusi» (06a30Bblii ypoBeHB) (IIpeaMeTHas
o0nacte «Marematuka U HH(OpPMATHKa») BKIIOYACT MOSCHUTENBHYIO 3aIlMCKY, COJep)KaHhe O0ydeHus,
IUIAHUPYEMBIE PE3YNbTAaThl OCBOCHMSI IPOrPaMMBbl 110 MaTEMATHKE.

[Iporpamma no reomeTpun Jij1st oOydaromuxcs /—9 kiaccoB pazpadorana Ha ocHoBe PI'OC OOO0. B
[IpOrpaMMe€ II0 MaT€MaTHUKE YYTEHbl HJAE€U U IOJIOKEHHS KOHLENIUU PA3BUTHS MaTEMATUYECKOTO
obOpazoBanus B Poccuiickoii @eaepanmm.

I'eomeTpus Kak OOUH U3 OCHOBHBIX Pa3[ejOB IIKOJIBHOM MAaTEMAaTHKH, UMEIOLIUN CBOECHU LEIBIO
o0ecneunTh N3y4eHHe CBOMCTB U pa3MepoB GUTYpP, UX OTHOIICHUN U B3aUMHOE PACIOIOKEHUE, OTTUPACTCS
Ha JIOTHYECKYIO, JIOKA3aTeIbHYIO JTMHUIO. L[eHHOCTh M3y4yeHUs] reOMETpUU Ha YPOBHE OCHOBHOT'O OOIIEro
o0pa30BaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIMICS yYUTCS MPOBOAUTH J0KA3aTEIbHBIE PACCYyKICHMUS,
CTPOMUTH JIOTUYECKUE YMO3AKIIOUEHMSI, JOKa3bIBaTh HCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO’KHBIM, TIPOBOJUTH PACCYKIEHUS «OT MIPOTUBHOTO», OTJIMYATh CBOMCTBA OT MIPU3HAKOB, (OPMYIUPOBATH
oOpaTHBIC YTBEPKICHUSI.

Brtopoii nenbro u3ydeHus TeOMETPUH SBJISIETCSA UCIOIb30BAHUE €€ KaK MHCTPYMEHTA MPU PELICHUU
KaK MaTeMaTHYECKUX, TaK M MPAKTUYECKHUX 3aJ]ad, BCTPEUAIOIIUXCS B peabHON XKu3HU. OOyuaronmiics
JOJKEH HAYYUThCS ONPEIeTIUTh TeOMETPUIECKYIO (DUTYPY, OMHCATh CIOBAaMU JaHHBIN YePTEXK UM PUCYHOK,
HAWTH TIOMmAab 3€MEIBHOTO YYacTKa, PACCUMTATh HEOOXOAMMYIO JIMHY ONTOBOJOKOHHOTO KabOemst Win
TpeOyemble pa3Mepbl rapaxa Jisi aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS TUHUS B
u3ydeHuu reomerpuu. Ilpu pemieHun 3ajgad MpakTUUYECKOro XapakTepa OOydarolIUMHCS YUUTCS CTPOUTHh
MaTeMaTUYeCKUE MOJIEJIM pPEAbHbIX >KMU3HEHHBIX CUTYyallud, IPOBOJUTH BBIYHMCICHUS M OLEHUBATH
a/IeKBaTHOCTh IIOJyYEHHOT'O Pe3yJIbTaTa.

Kpaiine BaxHO MOJUE€PKUBATH CBSI3U TEOMETPHUH C APYTUMHU YU€OHBIMU MPEAMETaMU, MOTHBHUPOBATH
WCTIOJB30BATh OINPENEICHUSI TEOMETPHUYECKUX (UTyp ¥ TOHSATHA, JAEMOHCTPHPOBATH MPHUMEHEHHE
MOJIYUEHHBIX yYMEHUW B (U3MKE W TEXHUKE. JTU CBsI3W Hauboyiee SPKO BUIHBI B TeMax «BeKTopbi»,
«TpuroHomerpuueckue cooTHoueHus», «Meron koopauHaT» U «Teopema IIudaropar.

VYuebubiii kypc «l'eomMeTpus» BKIIOYACT CIEAYIOLUIME OCHOBHBIE pa3felbl  COAEpIKaHUS:
«l'eomeTpuueckue ¢GUTypbl U UX CBOMCTBa», «/M3MepeHHE TEOMETPUUYECKHUX BETUUYUH», «JleKapTOBBI
KOOP/AMHATHI Ha INIOCKOCTUY, «BekTophl», «/BrxkeHus miockoctuy, «IIpeodbpazoBanus nogoous».

Ha usyuenue yue6Horo kypca «I'eomerpusi» orsoautcs 204 yaca: B 7 kiiacce — 68 yacoB (2 yaca B
Hezento), B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Havansneie nonsatus reomerpun. Touka, npsmasi, OTpe3oK, Jdyd. Yroia. Buasl yrios. BeprukansHbie
U CMeXHbIE yribl. buccekrpuca yria. JIomanas, MHOrOyroibHUK. [1apannensHoCTh U NEPIEHAUKYIIPHOCTD
MPSIMBIX.

Cummerpuunble ¢gurypsl. OCHOBHBIE CBOWCTBAa oceBOM cuMMeTpuH. llpumepsl cuMMeTpuu B
OKPY’KaroIlleM MHpE.

OCHOBHBIE TIOCTPOEHMSI C TOMOIIBIO IUPKYIs W JMHeHku. TpeyronpHuk. BeicoTa, menunana,
OuMCCeKTpuca, MX CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaoiicTBa U MPU3HAKK paBHOOEPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTrOJIbHUKOB.

CpolicTBa M NpHU3HAKU MapajUIeNbHbIX HpsMbIX. CymMMa YITIOB TpPEYrojbHUKA. BHemHue yribl
TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroapHUK. CBONCTBO MEAMAHBI NIPSMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHON
K runorenyse. [Ipu3Haku paBeHCTBa NMPSAMOYIOJIBHBIX TPEYTOJbHUKOB. IIpAMOYroJIBHBIN TPEYrOJbHUK C
yriaom B 30°.

HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O UIMHE JIOMAHOM, TEOpeMa O
OosbiieM yriie ¥ OoJbIIel CTOPOHE TpeyrojabHuKa. [leprnenauKymnsap 1 HaKJIOHHas.



I'eomeTprueckoe MecTo Touek. buccexkTpuca yria U cepeIUHHBIA NEPIEHAUKYISAP K OTPE3KY Kak
reOMETPHUECKUE MECTa TOYEK.

OxpyKHOCTb U KpYyT, XOpAa M IHUaMeTp, UX CBOMcTBAa. B3auMHOE pacrnosiokeHue OKPYKHOCTH U
npsmoil. KacarenbHas u cexymias K okpy>xHocTu. OKpyKHOCTb, BIIMCaHHasl B yroJjl. BriricanHas u onucanHas
OKPY>KHOCTH TPEyTroJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. [lapamnenorpamm, ero mnpu3HakKd W cBoiicTBa. YacTHble ciydau
napajuieJorpaMmMoB (IpsIMOYTOJIbHUK, pOMO, KBaJparT), UX NpU3HAKU U CBOMCTBA. Tpamerus, paBHOOOKas
Tpaneuus, e€ cBoiicTBa u nmpusHaku. [IpsaMoyronpHas Tpanenus.

Meron yaBoeHus wmeauanbl. lleHTtpanbHas cumMmerpus. Teopema @aneca u Teopema o
MIPOIMOPLIMOHANIBHBIX OTPE3KaXx.

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

[Togobue TpeyroapHukoB, Kodhdumuent momobus. IlpusHaku noOMO0MS  TPEYrOJHHUKOB.
[Tpumenenne mog00usI IPU PEIICHUH MTPAKTUICCKHUX 3a71ad.

CpoiicTBa Tuiomaneii reomerpuueckux ¢uryp. Dopmynsl Ui IUIOMAAN  TPEYroibHUKA,
napajuiesorpamma, pom6a u Tpaneuuu. OTHOLIEHUE TUIOMIAACH MOI00HBIX Uryp.

Brruncnenue miuomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM Oymare.

Teopema [Tudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHnn NpaKTHYECKUX 3a71a4.

CuHyc, KOCHMHYC, TaHI€HC OCTPOr0 yrjia MpsSMOYTOJIBHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHomerpudeckue GyHkuu yrios B 30, 45 u 60°.

Brrcannble U IIeHTpalbHbBIE YIIIbI, YTOJI MEXAY KacaTeIbHOW M XOPAOH. YTIIBI MEXIY XOpIaMu U
CeKyIIMMHU. BrincanHble ¥ ONMCAHHBIC YETHIPEXYTOIbHUKU. B3anMHOE pacroyioskeHue IByX OKPYKHOCTEH.
Kacanue okpyxxnocteil. O0mine kacateiabHbIe K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO.
®opMyIibl TPUBECHHUS.

Pemenue TpeyronbsHuKoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PellieHne mpakTHIeCKUX 3a/1a4 C
HCMOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpoU3BECHUN OTPE3KOB XOPJ, TEOPEMbI O IPOU3BEACHUU OTPE3KOB CEKYILUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, /uinHa (MOAy/b) BEKTOpA, COHAINPABJICHHBIE BEKTOPHI, NMPOTHUBOIOJIOKHO HAalpaBJIEHHbIE
BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpalMM HajJ BeKTOpamH. Pasnmoxenue
BEKTOpa IO ABYM HEKOJTMHEapHbIM BekTopaM. Koopaunatsl Bekropa. CKalsipHOe IpOU3BeIeHHE BEKTOPOB,
MPUMCEHCHUC IJId HAXOXICHUA JJIMH U YTJIOB.

JlekapTOBbl KOOPJMHATHI HAa IUIOCKOCTH. YPaBHEHUS NPSAMOA M OKPYXHOCTH B KOOpJHMHATAX,
IIEPECEUECHNE OKPYKHOCTEN U MPAMBIX. METO KOOPAMHAT U €r0 IPUMEHEHUE.

[IpaBunbHBIE MHOTOYroNbHUKM. JlmMHa oOkpykHocTH. ['pagycHas W paauaHHas Mepa YrIua,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [limomane kpyra, cekTopa, CerMeHTa.

JIBIDKEHHMsSI IUIOCKOCTH M BHYTPEHHHE CHUMMETpUM (Uryp (SJIeMEHTapHbIe IpeCTaBICHUS).
[TapannensHbii iepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThbl OCBOCHUS IPOrpaMMBbl yueOHOTo Kypca «I'eoMeTpus» XapakTepu3yroTcs:

1) naTpuoTnyecKkoe BOCIIUTAHUE:

MPOSIBIICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY pPOCCHUICKON MaTeMaTWKH, II€HHOCTHBIM
OTHOIIEHUEM K JOCTHMKECHHMSM POCCHUMCKMX MATEMAaTUKOB M POCCHMCKOW MAaTEMAaTHUYECKOM IIKOJbI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kKI1aHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00513aHHOCTEN IpaKIaHUHA U pealn3aluy ero mpas, IpeacTaBIeHUEM
0 MaTEeMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYP, SBICHUH, IPOLIETYP TPAXKITAHCKOTO
oOmecTBa (HarpuMep, BEIOOPHI, OIIPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO 3THUECKHUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHHUEM JIOCTHXKEHUW HAyKH, OCO3HAHHEM BAXXHOCTH MOPAIbHO-3THUYECKUX
MIPUHIIMIIOB B ACSTEILHOCTU YUEHOTO;

3) TpyAoBO€e BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTUE€ B PEHICHMH MPAKTHUYECKUX 3a/7ady MaTeMaTH4eCKOu
HaIPaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MAaTEMATUYECKOT0 00pa30BaHMs HA MPOTSKEHUU BCEU KUZHH IS
yCIenTHOM MpodecCHoHaNbHOM NeSTEIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX YMEHUN, OCO3HAHHBIM BEIOOPOM
U TIOCTPOCHUEM HHJUBHAYATHHOM TPACKTOpUHM OOpPa30BaHMS U >KM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CHOCOOHOCTBIO K IMOLMOHAILHOMY U 3CTETHMUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKHX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHUH, YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHHUS:

OpUEHTAIINEH B JCATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJOBEKa, MPUPOABI U OOIIeCTBa, MOHUMAaHUEM MATeMaTUYECKON HAyKH Kak
chepsl 4eTOBEYECKON NIeATETbHOCTH, ITANoOB €€ pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHS HUBHIIM3AIUH,
OBIIAJICHHEM SI3BIKOM MaTEeMaTHKH M MaTeMaTU4YeCKOW KyIbTypol Kak CpeICTBOM I[O3HAHUS MHpAa,
OBJIAJICHUEM MPOCTEHIIIMMHU HAaBBIKAMH MCCIICIOBATEIHCKON JACSATEIHHOCTH;

6) ¢usnueckoe BocnuTaHWe, (OPMHUPOBAHME KYJIbTYPbI 3A0POBbSI H 3MOUUOHAJBLHOIO
os1aromostyums:

TOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHE 3HAaHUS B MHTEPECAX CBOETO 3/I0POBbS, BEICHUS
310pOBOTO 00pa3a KU3HM (30pOBOE MUTAHUE, COATAHCHPOBAHHBINA PEXXUM 3aHITHI U OT/IbIXA, pEryJsipHas
¢dbu3nueckas aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedlieKcuM, MPHU3HAHHEM CBOErO IpaBa Ha
OIMUOKY U TAKOTO e TpaBa APYroro 4eaoBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpHEHTAIINEH Ha MPUMEHEHNE MaTeMaTUUECKUX 3HAHUH IS pEeIIeHUs 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpY>KaroIen cpepl, MIaHUPOBAHUS TOCTYITKOB M OIIEHKH WX BO3MOXHBIX MTOCIIEICTBHUH ISl OKPYXKAIOIIeH
Cpelibl, OCO3HaHHEM TII00aTbHOTO XapaKTepa SKOJOTUUECKUX MPOOIeM U IyTeH UX PEIICHHS;

8) aganTanus K U3MEHSAIOIMMCS YCJIOBHAM COI[HAJIBLHOM U MPUPOIHOI cpebl:

TOTOBHOCTBIO K JICUCTBHSIM B YCJIOBHUSX HEOMPENCIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESTENbHOCTh, B TOM YHCIE YMEHUE YUUTHCA y JPYTUX JIOACH,
puoOpeTaTh B COBMECTHOM JACATEIHPHOCTH HOBBIE 3HAHUSI, HABBIKK M KOMIIETEHIIUU U3 OIBITA IPYTHUX;

HE00XO0IMMOCThIO B ()OPMUPOBAHUY HOBBIX 3HAHUU, B TOM 4Hclie (GOPMYITHPOBATh UJIEH, TTOHATHUS,
TUTIOTE3bI 00 00BEKTaX U SBJIECHUAX, B TOM YHCIIC paHEee HEU3BECTHBIX, OCO3HABATH NE(PHUITUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIlMIO, BOCHPHUHHMATH CTPECCOBYIO CHUTYAlMIO Kak
BBI30B, TPEOYIONINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIC PEIICHUS U JIEHCTBUS, POPMYyTUPOBATH U
OLICHHUBATh PUCKU U MOCIEACTBHS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI



ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBIISITh U XapaKTEPHU30BaTh CYLIECTBEHHBIC NMPU3HAKM MATEeMaTHYECKUX OOBEKTOB, MOHSITHH,
OTHOLICHUHA MEXIy MOHATUAMH, (DOPMYTUPOBATH ONpEACICHHUS TOHITUH, YCTaHABIMBAThH
CYIIECTBEHHbIN NMpU3HAK KiaccU(UKALMU, OCHOBAHMs JUIsl 0OOOLIEHHUS U CPaBHEHMs, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (GOPMYJIHPOBAaTh U  NPeoOpa3oBbIBATh  CYXKJIEHUS:  YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOILIHE, YCIOBHBIE;

BBISIBJIATh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOpEUMs B (akTax, JaHHBIX,
HAOMIOACHUAX U YTBEPXKICHMSX, Ipe/ylaraTb KPUTEPUU JUIsL BBISBICHHS 3aKOHOMEPHOCTEH HU
IIPOTUBOPEYUI;

JeJIaTh  BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX W HHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUU;

pa3duparth T0Ka3aTeIHLCTBA MATEMATHUECKUX YTBEPKACHUH (TIPSMBIC U OT IPOTHBHOTO), IIPOBOANUTH
CaMOCTOSITENTPHO ~ HECJIIO)KHBIE  JIOKAa3aTeIbCTBA  MaTeMaTW4YeCKHX  ()aKTOB,  BBICTPAMBATh
apryMEHTaluI0, MPUBOAUTh HpPUMEPbl M  KOHTPHIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
pacCyXIcHuUs,

BbIOMpaTh croco0 peuieHus y4ueOHOH 3ahauu (CpaBHHMBAaTh HECKOJIBKO BAapHAHTOB peEIIEHUS,
BbIOMpPaTh HauboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSITENbHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaTelibCcKue AeiiCTBHS.

UCIIOJIb30BATh BOIIPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHUS, POPMYIIHPOBATh BOIIPOCHL,
¢buKCcHpYyIOIME MPOTUBOPEUNE, MPOOIIEMY, CAMOCTOSTEIBHO yCTaHABINBAaTh MCKOMOE M JaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOJIUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY HECJIOXKHBIM SKCHEpUMEHT, HeOOJbIIoe
UCCIIeIOBAaHNE 110 YCTAHOBJIEHHIO OCOOEHHOCTEHl MareMaTH4eckoro oOBeKTa, 3aBHCUMOCTEH
00BEKTOB MEXTYy COO0Ii;

CaMOCTOSITENIbHO  (popMynupoBaTh OOOOWIEHHS M BBIBOJBI IO pe3yJbTaTaM IpPOBEAEHHOTO
HaAOJIOICHNS, MCCIIEJOBaHMUs, OI[CHUBAThH JOCTOBEPHOCTh TOJYYEHHBIX PE3yJIbTaTOB, BBHIBOJIOB U
0000I1IeHHI;

IMPOTHO3UPOBATHL BO3MOKHOC PA3BUTUC IIPOLECCA, a TAKIKC BBIABUI'aTb IMPCAIIOJIOXKCHUA O €ro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Padora ¢ undopmanmeii:

BBISIBJISTH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALINH, JAHHBIX, HEOOXOIUMBIX JUISl pEeLICHUS
3ajauuy;

BbIOMPATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPHPETHPOBATH MHPOPMAIIUIO PA3THUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpaTh (OopMy MpeacTaBiIeHUs UHPOPMAUN U UIUTIOCTPUPOBATH pelllaeMble 3aJlaul CXeMaMH,
auarpamMMmaMu, HHOUM rpadukoil 1 uX KOMOMHALMSIMY;

OLIEHUBATh HAAE&KHOCTh HHGOpPMAIMM 10 KPUTEPHUSIM, IMPEUIOKEHHBIM YUYUTEIEeM WM
c(OpPMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eliCTBUS:

BOCIIPUHUMATh U (OPMYIMPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSAMHU U IENSIMHU OOILEHUS,
SICHO, TOYHO, TPAMOTHO BBIpa)aTb CBOIK TOUYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX, JaBaTh
MTOSICHEHHS 110 X0y PEUIEHUs 3a/1a4i, KOMMEHTHPOBATh NOJIYYEHHBIA PE3YJIbTAT;

B X0J1e 00CYXKIE€HUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOil TeMbl, TpOoOIeMbl, perraeMoin
3a/1a4M, BBICKA3bIBATh WJCH, HALICJICHHBIE HA IOMCK PELICHUS, CONOCTABIIATH CBOM CYXACHHS C
CYXIIEHUSIMH JPYTUX YYaCTHUKOB JMAJOra, OOHAapY)KMBAaTh pa3IMYUE U CXOJCTBO MO3MLUH, B
KOPpEKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;



® IIPEACTaBJIATb pEe3ylIbTaTbl pELICHUSA 3aJa4yd, OJOKCIEPUMEHTA, UCCIENOBaHMs, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (pOpMaT BBICTYIUICHHS C YYETOM 3ajau MPE3ECHTAUU U 0COOEHHOCTEH
ayJIUTOPHH;

® [IOHHMMAaTh M MCIIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHON PabOThI IPU PEIICHUN
y4eOHBIX MAaTEMAaTHYECKUX 3a/1a4;

® [IPUHUMATH LIEJb COBMECTHOW NEATEIBHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW paloThI,
pactpeenaTh BBl padoT, TOTOBapUBAThCS, 00CYXKIaTh MPOIIECC U Pe3yabTaT paboTsl, 00001IaTh
MHEHHS HECKOJIbKHX JIFOJICH;

® y4acTBOBATh B IPYIIOBHIX (hopMax pabOThI (00CYKaeHH, OOMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U
JpYyTHUE), BBIIOIHATH CBOIO YacTh paOOThl M KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTHMMHU YICHAMHU
KOMaH/Ibl, OIICHMBaTh KAyecTBO CBOEr0 BKJIaga B OOIIMH TPOAYKT 10 KPUTCPHSIM,
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JelCTBUA

Camoopranu3anmus:
®  CaMOCTOSITEJILHO COCTABJIATH IUIaH, AJITOPUTM PEIICHUs 3a1a9u (UK €ro 4acTh), BEIOMPATh CII0co0
pelieHrs ¢ y4€TOM HMMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OPMAITHH.
CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTE/JIEKT:
® BJIQAETh CIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yiabTaTa PEelIeHUs
MaTEeMaTHYCCKOM 3a1a9Hu;
® MpeABHUAETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYThH MPU PEHICHUU 337a4U, BHOCUTh KOPPEKTUBBI
B JICSTENILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAlJICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;
® OILICHHBATh COOTBETCTBHUE pe3yibTaTa AEATEIbHOCTH MOCTABICHHON LEJIN U YCIOBUSIM, OOBICHATH
MPUYUHBl  JIOCTHKEHUS WM HEJAOCTWIKEHHUS IIeJI, HaxXOIWUTh OIIMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIly 00yueHus B 7 kjacce 00yJaroIuiics MONyduT CIeyrolne NpeAMETHbIE pe3yIbTaThl:

Pacnio3naBaTh M3y4deHHbIE T'€OMETPUUECKHE (QUIYpPBI, ONPEAENATh MX B3aUMHOE PaCIOJIOKEHUE,
n300pakaTh reoMeTpruueckue (GUrypbl, BBIMOIHATE YEPTEXKHU 10 YCIOBHIO 3a/aun. M3MepsaTh NUHEHHbIE U
YIJIOBBIE BEIMYMHBL. PemaTs 3a/1aui Ha BBIYMCIECHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyro OLEHKY JMHEHHBIX M YIJIOBBIX BEJIWYHMH MPEIMETOB B PEANbHOM JKU3HU, pa3MepoB
MIPUPOJHBIX 00BEKTOB. Pa3inuuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSIJIKY BETHUUNHBI.

CTpouTh 4epTeKH K FTEOMETPUUECKUM 3a1adaM.

[Tonp30BaTbCsl NpPU3HAKaMU pPABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BATh IPU3HAKKM W CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[IpoBONTB JIOTHUECKHUE PACCYKICHUS C UCIOJIBb30BAHMEM IT'€OMETPUYECKUX TEOPEM.

ITonb30BaTbCs IPU3HAKAMU PABEHCTBA IPSAMOYIOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIHAHBI,
MIPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3a/a4.

OmnpenensaTh MapajuIeIbHOCTh NMPSAMBIX C IOMOIIBIO YITIOB, KOTOpble 00pa3yeT ¢ HUMH CEKyIas.
Onpenenars MapajuieIbHOCTh NMPSAMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW IPSIMOM 10O
TOYEK APYrOU MPSMOM.

Pemate 3a1aun Ha kier4atoi Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOAWUTh YHCIOBbIE U OYKBEHHBIE 3HAYCHUS YIJIIOB B T€OMETPUUYECKHUX
3a/layax C MCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIBHUKOB W MHOTOYI'OJBHHKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX MPU MEPECEUCHUH JIBYX MMapauIeIbHBIX IPSMBIX CeKyIleil. PemaTs npakTuueckue 3aauu Ha
HaXO0XJCHUE YTIIOB.

Brnaners MOHATHEM T'€OMETPHYECKOTO MECTa TOYEK. YMETh ONpeAeisaTh OUCCEKTpUCY yIiia u
CEpEIVHHBIN NEPIICHIUKYJIISAP K OTPE3KY KaK FTECOMETPUYECKHE MECTa TOYEK.



DopMyIMpOBaTh ONPENEIEHHUS OKPYKHOCTH U Kpyra, XOp/bl U TUaMETPa OKPY>KHOCTH, I10JIb30BATHCS
HX CBOMCTBaMH. YMETh NPUMEHSATh 3TH CBONCTBA MPU PEIICHUU 3a/1a4.

Biagers NOHATHEM ONMCAHHOW OKOJIO TPEYIOJBHHKA OKPYKHOCTH, YMETb HAaXOIHUThb €€ LEHTD.
[Tonp30BaTbes pakTaMu 0 TOM, UTO OMCCEKTPUCH! YIIIOB TPEYrOJIbHUKA MIEPECEKAIOTCS B OAHOM TOUKE, U O
TOM, YTO CEPEIUHHBIE IEPIIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS] B OJJHOM TOUKE.

Bnagers nmoHsATHEM KacaTeNbHON K OKPYKHOCTH, IIOJIb30BAThCSI TEOPEMON O NEPIECHIUKYJIIPHOCTU
KacaTelbHOU U pajguyca, IpOBEAEHHOIO K TOUKE KaCaHMUsL.

Ilosnp30BaTbcsd MPOCTEMINMMHU TIE€OMETPUYECKUMHU HEPAaBEHCTBAMM, IOHUMAThb WX IPAKTUYECKHUN
CMBICII.

IIpoBOAUTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHUS C IOMOIIBIO HUPKYJIS U JINHEHKH.

K koHIry o0y4enus B 8 kjacce 00y4yaromuics MOIyduT CIeIyIOIUe PEAMETHBIE Pe3yIbTaThl:

PacriozHaBaTe OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, UX DJIEMEHTBI, IOJIb30BATHCS UX CBOWCTBAMU
IIpU PELICHUN T€OMETPUUYECKUX 3aau.

ITpuMeHATH CBOICTBA TOUKH MEPECEUECHUsI MeIMaH TPEYTroJIbHUKA (LIEHTPa Macc) B PELICHUH 3ajjau.

Bnagers moHATHEM cpeiHEW JIMHUM TPEYroJbHMKAa M TpaneluH, NPUMEHSATh HUX CBOICTBa NpHu
pemeHnn reomerpuyeckux 3aznad. [lonb3oBatbes TeopeMoil daneca U TEOPEMON O MPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUs IPAKTUUECKUX 3ajay.

[TpuMeHATH NPU3HAKH [10J100US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUUECKUX 3a]1ay.

[Tonmp3oBatbes Teopemoii [Tudaropa s pemeHns reoOMeTpHUECKUX U MpaKkTHIecKuX 3anaad. CTpouTh
MaTEMaTHYECKyl0 MOJENb B IPAKTUYECKHUX 3a]adaxX, CaMOCTOSITEIBHO JEJIaTh 4YepTEK M HaXOIUTh
COOTBETCTBYIOILIUE JJIUHBI.

Bnagers noHATHAMU CHHYCa, KOCUHYCA M TaHI€HCA OCTPOTO yIVia NPSAMOYTOJBHOIO TPEYrOJIbHUKA.
[Tosib30BaThCs STUMU MOHATUSAMU JJIS1 PELICHUS PAKTUYECKUX 3a/1a4.

Bbruucnare (pa3nudHbIMU CIOCOOAMH) IUIOIIAb TPEYroJdbHUKA U IUIOIAAM MHOTOYTOJIbHBIX (UTYp
(M0AB3YSICh, I HEOOXOAUMO, KAIIbKYISATOPOM). IIpUMEHATh MOoTy4eHHbIE YMEHUS B IPAKTUUECKUX 3a/1adax.

Bnagets NOHATHAMU BOMCAHHOTO M LIEHTPAJIBHOI'O YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIiax,
yriax MeXay XopAaMH (CeKyIIMMHU) U yIiie MKy KacaTeJIbHOW U XOpJOoW MPH PEelIeHUH TeOMETPUUECKUX
3az1ad.

Bnagerp nNOHATHEM ONMCAHHOTO YETBIPEXYTOJNbHHMKA, MPUMEHSTh CBOMCTBA  OMNHCAHHOIO
YETBIPEXYTOJIbHUKA [IPU PEIICHNUH 3a]1a4.

[IpuMeHsTh MOJy4YeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYeCKUE MOJENH JUIsl 3ajad
peanbHOM XKU3HU ¥ IPOBOJAUTH COOTBETCTBYIOIINE BHIUNCIIEHUS C TPUMEHEHHEM 1101001sl U TPUTOHOMETPUHU
(mONB3yACh, A€ HEOOXO0IUMO, KAbKYJISITOPOM).

K koHIly 00yueHus B 9 kjacce 00y4aromuics MoyduT caelyromue NpeIMeTHbIE pe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HMX IOMOILBIO pPa3JIUYHbIE
3JIEMEHTHI MPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pEIIeHUe MPSIMOYTOIbHBIX TPEYroNbHUKOBY). Haxomuts (c
MTOMOMUIBIO KaJIbKYJIATOPA) AJTUHBI U YIJIbI 111 HETaOIMYHBIX 3HAYEHUH.

ITonp3oBaTtbes (opMynaMu TPUBEIACHHS W OCHOBHBIM TPUTOHOMETPUUYECKHM TOXKJIECTBOM ISt
HaXO0XICHUS COOTHOILIEHUH MEXy TPUTOHOMETPHUUYECKUMH BETUYUHAMHU.

Hcnonp30BaTh TEOpEeMBl CHHYCOB M KOCHMHYCOB JUISI HAXOXKIEHUS Ppa3JIMYHBIX DJIEMEHTOB
TpeyrojbHUKa («peleHne TPEyroJbHUKOBY), TPUMEHSTh UX MPU PEHICHUH F€OMETPUUECKUX 3ajay.

Brnaners moHsATHSAMH MpeoOpa3oBaHusl MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX (UTYD.
[Tonb30BaTbes cBOWCTBAMU MOAOOMS TPOU3BOIBHBIX (PUTYP, YMETh BHIYMCIATD JUTMHBI U HAXOIUTH YIJIBI Y
no100HBIX (uryp. [IpuMeHATs CBOMCTBA MOJO0MS B MPAKTUYECKUX 33JauyaX. Y MeTh MPUBOAUTH MPUMEPHI
MOI00HBIX (PUTYP B OKpPYKAIOIIEM MUDE.

ITonp30BaTbCsa TEOpEMaMH O NMPOU3BEACHUH OTPE3KOB XOPJ, O IMPOU3BEJEHUHN OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcsl BEKTOpAMH, MOHUMATh UX T€OMETPUUYECKHI U (PU3NYECKUI CMBICH, TPUMEHSTh UX B
pELICHNH TeOMEeTPUYECKUX U (u3ndecKux 3ajad. [IpuMeHsTh cKansipHOE NMPOU3BEIEHHE BEKTOPOB JUIs
HaXOXACHUS JUIMH U YIJIOB.

ITosnp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €0 B PEHICHHHM I'€OMETPUYECKUX U
IIPaKTUYECKUX 3ajad.



Bragets noHATUAMH MPABUILHOIO MHOTOYTOJIbHUKA, TUHBI OKPY>KHOCTH, JUIMHBI JTyTH OKPY>KHOCTH
Y paJIMaHHOIN MepBI YIJIa, yMETh BBIUMCIIATH IUIOMIA/Ib Kpyra U ero yacteil. [[puMeHsaTs nomydeHHbIe yMEHUS
B MMPAKTHUYECKUX 3aavax.

Haxomuth ocu (Mau LEHTPBl) CUMMETPUHU (QUTYp, TPUMEHATh ABMXKEHUS MJIOCKOCTH B MPOCTEUIINX
cllydasx.

[IpuMeHsTh MOJy4YEHHbIE 3HAHUA Ha MPAKTUKE — CTPOUTh MaTeMaTH4YeCKUEe MOJENH Ul 3ajad
pETbHON JKM3HU U TMPOBOJUTH COOTBETCTBYIOIIME BBIUUCICHHS C TMPUMEHEHUEM TMOA00HS U
TPUTOHOMETPUYECKUX (YHKIIHH (MOJIBb3YACH, T HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypch
) i cootiorsa, Hsmepons reoverpiseonix 14 Bubmotera LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJTMYNH
bubnunoreka LIOK
2 Tpeyrombhmuiin 22 . https://m.edsoo.ru/7f415e2e
3 [TapamiensHbie IPsIMBIE, CyMMa yTJI0B 14 1 bubmmoreka [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
IOCTPOCHHSI https://m.edsoo.ru/7f415e2e
. bubmuoreka [JOK
5 [ToBTOpenue, 06o0IIEHNE 3HAHUI 4 1 hitps://m.edso0.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




8 KVIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ ——— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pazoBaTebHbIE
padoThl padoThbI pecypes
n bub6numoreka [IOK
. HetbipSxyronpiiii 12 . https://m.edsoo.ru/7f417e18
2 1]; egﬁf)MaI/Iq())iJ;iiiIZ; i)Oszl\s/llja(;( mo00HbIE 15 1 bubmorexa [IOK
poTopH P > 11O https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKHU
3 peyTOmIKOS  atoTeyT oM it 14 ) Bufimorera LIOK
peyr a M https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUryp
4 Teopema ITudaropa u Havana 10 1 bubnnorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrubl B OKpY)KHOCTH. Brincanusie u
5 ONMCAaHHBIE YETHIPEXYTOJIbHUKU. 13 1 bubnnorexa [JOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
. bu6nmorexa LIOK
6 TosTopenne, 060dmenue snanmi 4 1 https://m.edsoo0.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




9 KVIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ugpossbie
Ne ni/m OpOrpaMMbE pasi Beero KonrTpoabubie IIpakTuueckue f:é p?:f oBaT e.1)11>m>1 e
padoThI padoThI pecypes
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubmuorexa [IOK
CHHYCOB. PelieHre Tpeyrojib»HUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpaszoBanue nogobus. Merpuueckue 10 1 Bbu6mumotexa [JOK
COOTHOIIICHHSI B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
3 Berropst 12 1 ]r?tptlggzlld/(;:?e%ascﬁ)(.)rﬁNfMalZc
4 JlexapTOoBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41al2c
;| Do s B 10K
BhamcIenHe momaneii https://m.edsoo.ru/7f41al2c
6 JIBMO>KEHUS TIIOCKOCTH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 7 2 bubnmnorexa LIOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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