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INOACHUTEJIBHASA 3ATIMCKA

['eomeTpusa kak OAMH M3 OCHOBHBIX PA3JEIOB IIKOJILHONH MAaTEMATHUKH, WUMEIOLIUM CBOEH IIENbIO
o0ecreYnTh N3yueHne CBOICTB U pa3MepoB (UTYp, UX OTHOIICHUI U B3aMMHOE PACIIONIOKEHHE, OTUPAETCS
Ha JIOTUYECKYIO, I0Ka3aTeIbHyl0 JTUHUIO. [|eHHOCTh M3yueHusi TeoMeTprur Ha YPOBHE OCHOBHOTO OOILETrO
00pa3oBaHMs 3aKIOYAETCSI B TOM, YTO OOYYAIOMIMICS YYUTCS TMPOBOJUTH JIOKa3aTeIbHBIC PACCYXKACHUS,
CTPOUTH JIOTUYECKHE YMO3AKIIOUYCHHUS, JOKA3bIBaTh UCTUHHBIC YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, TIPOBOANUTE PACCYNKACHUS «OT MPOTUBHOTOY», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH
oOpaTHbIE YTBEPKICHHUS.

Bropoii 11enpio u3ydeHus: reOMETPUM SIBIISIETCSA MCIOJIb30BAHNE €€ KaK MHCTPYMEHTA IIPU pEIIeHUN
KaK MaTeMaTHYeCKHX, TaK U MPAKTUYECKUX 3aJ]ay, BCTPEUAIOIIMUXCS B peabHOM ku3HU. OOyuarouuiics
JOJDKEH HAYYUTBCS ONPEACTUTh T€OMETPUYECKYI0 (Urypy, OMHCaTh CIOBAMU JAHHBIM YepTEX WIH
PUCYHOK, HAWTH IUIOIIaAb 3E€MEIbHOIO YYacTKa, PacCYUTaThb HEOOXOAUMYIO JIMHY ONTOBOJOKOHHOTO
kabenss wnM TpeOyemble pa3Mephl rapaxa JUIsi aBTOMOOHWIS. OTOMY COOTBETCTBYET —BTOpas,
BBIUMCIIUTENbHAS JIMHUA B HM3yuyeHUU TeomeTpud. llpu pemeHMM 3amad NpPaKkTUYECKOTo Xapakrepa
00yYaroImuiCs YyIUTCSl CTPOUTh MAaTEMAaTUYECKUE MOJENH peabHBIX JKU3HEHHBIX CHUTYallUd, MPOBOAUTH
BBIUHCIICHHS U OILICHUBATh aJIEKBATHOCTH IMOJIYYEHHOT'O pe3yibTara.

Kpaiine BaxHO MOIYEPKUBATH CBSI3U FEOMETPUH C IPYTMMHU YUEOHBIMU IIPEIMETaMH, MOTHBHPOBATH
UCIIONIb30BaTh OMNpPENEICHUS TeOMETPUUYECKHMX QUIryp U TOHATUH, JAEMOHCTPUPOBATH MPUMEHEHUE
MOJyYCHHBIX YMEHHMHA B (PU3MKE W TEXHHKE. DTH CBsS3M HamOojiee SPKO BUAHBI B TeMax «BexTopbi»,
«TpuroHomerpuueckue COOTHOIIEHU, «MeTtoa koopauHaT» u «Teopema ITudaropay.

VYuebnsiii kypc «l'eoMeTpusi» BKIIOYAET CICAYIOIMIME OCHOBHBIE Pa3feiibl  COACPKAHUS:
«['eomerpuueckue (GUTypsl U UX CBOWCTBa», «l3MepeHHEe TeOMETPUYECKHX BEIHYUHY», «JleKkapTOBBI
KOOpJMHATHI Ha IJIOCKOCTNY, «BekTopbl», «/IBuxkenus miockoctny, «lIpeodbpazoBanus nogoous».

Ha uzyuenue yue6HOro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 4aca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Havansnele noustus reomerpun. Touka, npsmasi, OTpe3oK, Jayd. Yroia. Buasl yriios. BeprukanbHbie
U CMexXHble yribl. buccekrpuca yrma. JlomaHas, MHoroyronbHuK. IlapamnenbHocTh U
NEPIEHIUKYJIIPHOCTD MPSIMBIX.

Cummetpuunble ¢urypel. OCHOBHBIE CBOMCTBAa OCEBOW cHUMMeETpuH. [Ipumepsl CHMMETpUU B
OKpY’KaIOIllEM MUDE.

OCHOBHBIE TOCTPOCHMSI C NOMOILIBIO LUPKYIs W JuHedku. TpeyronpHuk. BeicoTa, Menuana,
OmccekTpuca, X CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CaolicTBa M IPU3HAKKU paBHOOEPEHHOTO TpeyrojabHUKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.

CBoiicTBa M MNpU3HAKK NapajUIesNbHBIX NOpsMbIX. CymMma YIVIOB TpeyroibHUKA. BHelHue yrisl
TPEYrOJIbHUKA.

[IpsiMoyronbHbIi TpeyrojibHUK. CBOMCTBO MEAMAHBI IPSIMOYIOJBHOIO TPEYTOJIbHUKA, IPOBEAEHHON
K runorenyse. [Ipu3Haku paBeHCTBa NPSAMOYIOJbHBIX TPEYroJIbHUKOB. [IpsIMOYronbHBINA TpEyrojbHUK ¢
yriaom B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TEOpeEMa O
0oJbIIeM yriie U 00JbIIeH CTOpOHE TpeyrojbHuKa. [leprneHaAuKyasp U HaKJIOHHAS.

I'eomeTrpuueckoe MecTo Touek. buccekrpuca yria v cepelMHHBIM NEPIEHIUKYIAP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpy>XKHOCTb U KpYyTI, XOpAa M JuaMeTp, UX CBoicTBa. B3aumHOE pacmosiokeHue OKpYKHOCTH U
npsimMoi. KacarenpHasgs M cekymias K OKpYKHOCTH. OKpyKHOCTb, BIHMCAaHHas B yroji. BrnucanHas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KJIACC

UYersipéxyronpuuku. [lapamnenorpamM, ero nmnpu3Haku M cBoWcTBa. YacTHele — cilydau
napaiesIorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBajpaT), MX MPU3HAKU M CBoMcTBa. Tpamenus, paBHOOOKas
Tpaneuusi, e€ cBoiicTBa U npusHaku. [IpsMoyronapHas Tpanenus.

Meton yaBoeHus wmenuanbl. llenTtpansHas cummerpusa. Teopema aneca u  TeopemMa o
MIPOIMOPLIMOHANIBHBIX OTpE3Kax.

CpenHue TMHMM TPEeyroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[Togobue TpeyroapuukoB, Kodhdument mnogodus. I[lpuszHaku noAOOMS  TPEYrOJLHUKOB.
[TpumeHeHne NoJ00HS MPH PELLICHUH PAKTUYECKUX 3a/1aU.

CpoiicTBa tuIomaneil reomerpuueckux ¢uryp. Popmynsl Ui IJIOMAAM  TPEYroJbHHKA,
napasesnorpaMma, pom6a u tpaneuu. OTHOIIEHHE IUI0IIaAei Mo100HBIX GUryp.

Boruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpOro yrjia MpsIMOYTOJIBHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXIeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Brnucannble M HEHTpabHBIEC YIUIBI, YTOJI MEXAY KacaTeIbHOM M XOPJAOM. YTIbl MEXAY XOpJaMH U
CEKyIIMMHU. BrircaHHbIE U ONMCAaHHBIE YETBIPEXYTOIbHUKHU. B3aMHOE pacronokeHne 1ByX OKpYKHOCTEM.
Kacanue okpyxnocteil. O0miue kacareiabHble K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yrioB oT O mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO.
®opMyIbl TPUBECHHUS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PeleHre mpakTH4ecKux 3aaad
C MCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanne mogoobus. [1lomobre COOTBETCTBEHHBIX DJIEMEHTOB.



TeopeMa 0 MpOU3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYILHX, TEOPEMA O
KBaJlpaTe KacaTeIbHOM.

BekTop, myinHa (MOAYNb) BEKTOpPA, COHAIPABIEHHBIE BEKTOPBI, IPOTHUBONOJIOXKHO HaIpaBJIECHHBIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpaluy HaJ BeKTopaMu. Pasnoxenue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunartsel BekTopa. CKalspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE U1 HAXO0K/ICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPaBHEHHUS IPSMOM M OKPYKHOCTH B KOOpPJMHATAX,
[EpECeYeHUE OKPYKHOCTEN U NMPAMBIX. METOJ KOOpJAMHAT U €r0 IPUMEHEHUE.

[IpaBuibHbIE MHOTOYrOJbHUKH. JlIMHA OKpyXHOCTU. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUTMH AYT OKpyx)HocTel. [limomane kpyra, cekTopa, CerMeHra.

JIBIDKEHHsI ITUIOCKOCTH ¥ BHYTPEHHHE CHMMETpUH (uryp (dJeMeHTapHbIe MpEICTaBICHUS).
[TapannensHbiii iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaThl  OCBOGHHUS  TIporpammbl  ydeOHoro kypca  «['‘eomerpusi»
XapaKkTepU3yHOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPONUIOMY U HACTOSIIEMY POCCHUHCKOM MaTeMaTUKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSAM POCCHMCKMX MATEMAaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K
HCIIOJIb30BaHMIO ITHX JOCTIKCHHUH B IPYTUX HayKaxX WM MPUKIAIHBIX cepax;

2) rpa:kKI1aHCKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K  BBINIOJTHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaju3alid ero Ipas,
MPEJICTABJICHHEM O MAaTEeMaTHYeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
MpoIeayp TpaKIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K OOCYXKICHHUIO
STUYECKUX NPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MIPUMEHEHHUEM JOCTHXKEHUW HAyKH, OCO3HAHUEM
BOXHOCTH MOPAJIbHO-3TUYECKHUX IMPUHITUIIOB B JIESITEIHOCTH YYEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aJad MaTeMaTHYEeCKOM
HAIPaBJIICHHOCTH, OCO3HAHMEM BKHOCTH MATEMAaTHYECKOTO OOpa30BaHUs HA MPOTSHKEHUU BCEU JKU3HH
JUIS YCHEIIHON mpodecCHOHANBHOM NIEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM
BEIOOPOM U MOCTPOCHHEM HMHIUBUIyaTbHOW TPACKTOPUU 00pa3oBaHUS M KH3HCHHBIX IUIAHOB C YIETOM
JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIUTAHME:

CHOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUSATHUIO MATEMaTHYECKHX OOBEKTOB,
3a7a4, pEIICHH, pacCyKJICHUI, YMEHUIO BUJIETh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAILIMEH B JIEATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTABICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YETIOBEKA, IPUPOIBI U 0OIIECTBA, MOHMMAHUEM MAaTeMaTUYeCKON HAyKH Kak
cdepbl YeIOBEYECKON NESITSILHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYMMOCTH IS PA3BUTHUS IMBUIIA3AINH,
OBJIQJICHUEM SI3bIKOM MaTE€MaTUKM M MaT€MaTUYECKOW KYJIbTYpOM KaK CpEICTBOM IO3HAHUA MHPA,
OBJIQJIEHUEM MPOCTEUIIIMMU HABBIKAMH UCCIEN0BATEIIbCKON AESITEIbHOCTH;

6) ¢usnueckoe BocnMTaHWe, (GOPMHUPOBAHHE KYJIbTYPbI 3A0POBbS M 3MOIHOHAJIBHOIO
os1aromostyums:

TOTOBHOCTBIO TNPUMEHATh MAaTEMATHUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEACHUSA
30pOBOr0 00pa3za >KHU3HU (370pOBOE THUTaHWE, COATAaHCHPOBAHHBIM PEXUM 3aHATUM W OTHAbBIXA,
perynspHasi ¢puznyecKass aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OMIKUOKY U TAKOTO YKe MpaBa JAPYroro YeIoBeKa;

7) 3K0JI0rNYeCKOe BOCIIUTAHME:

OpUEHTAllMe Ha TPUMEHEHHWE MAaTEeMaTUYeCKUX 3HAHWW JJIs pEeHIeHUs 3aJad B  00JacTH
COXPAaHHOCTH OKPYXKAIOULIEH Cpelbl, INIAHUPOBAHUS MTOCTYNIKOB U OLIEHKH MX BO3MOKHBIX IOCJIEICTBUN
JUTSL OKpYKaroIeh Cpelibl, OCOZHAHUEM TJI00aIbHOTO XapaKTepa SKOJOTHUUECKHX MPoOJeM W MyTel Hx
peLIeHus;

8) ajanTanus K M3MEHAIIUMCS YCJIOBUAM COLMAJTBHOM M IPHPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCJIOBUAX HEOIPEACIEHHOCTH, NOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH Ye€pe3 MPAKTHYECKYIO JESITEIbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCA y APYTUX JIOJIEH,
MpHOOpeTaTh B COBMECTHOM JIEATEIHPHOCTH HOBBIC 3HAHMSI, HABBIKYA U KOMIIETEHIIUU U3 OIBITA IPYTHX;

HEOOXOMMOCTHIO B (POPMUPOBAHUHN HOBBIX 3HAHHUH, B TOM YHCiIe (OPMYITUPOBATH UIEH, TTOHSITHS,
TUMOTE3bl 00 OOBEKTaxX W SBICHHUSX, B TOM YHCIIE paHee HEW3BECTHBIX, OCO3HABaTh JE(UIIUTHI
COOCTBEHHBIX 3HAHHMI W KOMIIETEHTHOCTEH, TIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHHUMATH CTPECCOBYIO CHTYAIHIO Kak
BBI30OB, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHUS U ACUCTBUS, (HOPMYTUPOBATh U
OLICHUBATh PUCKU U MOCIEACTBHS, POPMHUPOBATH OIIBIT.



METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBHUS

Ba3oBble JJoruuyeckue AeiicTBUA:

>

>

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB, MOHSATHUH,
OTHONIICHUW MEXKIy TMOHATUSMH, (HOPMYJIUPOBATH ONPEACTICHUS TMOHITHH, YCTaHABIUBATH
CYLIECTBEHHBIH MNpPU3HAK KiIacCU(UKAIMKU, OCHOBAHUS HJs OOOOLICHHS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIPUHUMATh, GOPMYIUPOBATH U TPEOOPA3OBLIBATH CYXKICHUS: YTBEPAUTEIbHBIC H OTPULIATEIbHBIE,
€IMHUYHBIC, YaCTHBIC U 00IINE, YCIOBHBIC;

BBISIBJISITh MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeuHUs B (haKkTax, IJaHHBIX,
HAONIIOJICHUSAX U YTBEPXKACHHSIX, Mpeajaratb KPUTEPUH IS BBISABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JenaTh  BBIBOJBI € HUCIIOJIb30BAHMEM  3aKOHOB  JIOTMKH, JIGAYKTUBHBIX W  WHIAYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3buparh JO0Ka3aTEIbCTBA MATEMATHYCCKUX YTBEPKACHHUMA (IIPSIMBbIC U OT MPOTHUBHOTO), MPOBOIUTH
CaMOCTOSITENILHO ~ HECIIOJKHBIE  JIOKa3aTeIbCTBA  MAaTeMaTU4YeCKuX  (aKkToOB,  BBICTPAUBATh
apryMeHTaIMIO, PUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;
BBIOMpATh cioco0 perieHus: yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHS, BHIOMPATh
HanOoJIee MOAXOAIIUHN C YIETOM CAMOCTOSTEIBLHO BBIICIICHHBIX KPUTCPHUECR).

Ba3oBrle ucciienoBaTebLCKue AeiCTBHSA .

>

>

HCIIOJIb30BaTh BOIPOCKHI KaK MCCIICIOBATEIBLCKANA WHCTPYMEHT MO3HAHUS, (DOPMYJIMPOBATH BOIIPOCHI,
(buKcUpyIIUe MPOTUBOPEUUE, MPOOJIEMY, CaMOCTOSITEIbHO YCTAHABIMBATH HCKOMOE M JaHHOE,
(hopMHPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

MPOBOJIUTh IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECIOXHBIA SKCIEPUMEHT, HEOOJIBIIOE
WCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTYy CO00ii;

CaMOCTOSITENIbHO ~ ()OPMYJTUPOBAaTh OOOOIICHHWS © BBIBOABI IO pe3ysibTaraM IPOBEIEHHOTO
HaONIO/IeHUs, WCCIEI0BaHUs, OILIEHWBATh JOCTOBEPHOCTH IOJYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I1IEHNI;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOllecca, a Tak)Ke BBIABUTATH MPEAMNOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

Y V. V V¥V

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAINK, JaHHBIX, HEOOXOIUMBIX AJISl PELICHUS
3a/1a4y;

BbIOMpATh, AHAJIU3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIUIO Pa3TUYHBIX
BUJIOB U (JOPM IPECTABICHHUS;

BbIOMpaTh (popMy MpeicTaBlieHUss MHPOpMALMK W WIUIIOCTPUPOBATH pPELIaeMble 3a/ayd CXeMaMH,
JrarpaMMaMu, MTHOM rpaduKoi 1 uX KOMOUHAIMSMU;

OLICHMBATh HAAE&KHOCTh MH(POpPMALMM 1O  KPUTEPHUSM, NPEUIOKEHHBIM  YUYUTEIEM WM
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

>

BOCIIPUHMMATh U (DOPMYyITUpPOBATh CYXJIEHHUS B COOTBETCTBHM C YCJIOBUSMH W LEISIMU OOLICHHMS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M NMUCHbMEHHBIX TEKCTaxX, NaBaTh
MIOSICHEHMSI 110 XO/1y PELIEHMs 3a1a4i, KOMMEHTHPOBATH MTOJIyYE€HHBIN pE3yJIbTaT;

B X0Jie 00CYX/IEeHHUs 3a/laBaTh BOMPOCHI MO CYLIECTBY O00CYXIaeMOMl TeMbI, POOJIEMBbI, peraeMoit
3a/la4M, BBICKA3bIBATh MJIEH, HALICJICHHBIE HA IOMCK DPELIEHUS, COMOCTAaBIISITH CBOM CYXAECHHUS C
CYXKACHUSIMH JPYTUX YYaCTHHKOB Juajiora, OOHapyXuBaThb pa3jMuuMe W CXOJCTBO TMO3MIMHA, B
KOPPEKTHOH Gopme (HopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;



» TPEICTaBIATH  PE3yNbTaThl  PEIICHHUS  3aJa4d, OSKCIICpUMEHTa, HCCIICIOBaHUS, IIPOCKTA,
CaMOCTOSITENTLHO BBIOMpATh (popMaT BHICTYIUICHUS C YY4E€TOM 3aJad MPE3CHTAlMd U OCOOCHHOCTEH
ayJIMTOPHH;

» TIOHMMAaTh U WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAIBHON paOOTHI MPHU pPEHICHUH
y4eOHBIX MATEMATHICCKUX 3a]1a4;

» TPUHUMATH I1€Ib COBMECTHOW [IEATEIBHOCTH, IUIAHUPOBAThH OPTaHM3AIMI0 COBMECTHON pabOTHI,
pacrmpenenaTh BHIBI pa0OT, JOTOBAPUBATHCS, OOCYXKIaTh MPOIECC M pe3ybTaT padoThl, 00001IAaTh
MHEHHS HECKOJIbKUX JIIOACH;

» y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCYXkICHUS, OOMEH MHEHHUSMH, MO3TOBBIC IITYPMbI U
JpyTHE), BBIIOIHATH CBOKO YacTh PaOOTHI U KOOPAWHUPOBATH CBOM JEHCTBHUS C APYTHMH YICHAMHU
KOMaHJIbl, OIIEHMBAaTh KauyeCTBO CBOETO BKJaJa B OOHMH MPOAYKT TI0  KPHUTEPHUSM,
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranuzanmus:

» CaMOCTOSITEJIbHO COCTAaBJIATH ILIaH, AJITOPUTM PEIICHUs 3a1a4yd (WIM €ro 4acTh), BEIOMpPATh CIIOCOO
pemieHus ¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATH U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:

» BIaACTh CcHnoco0aMH  CaMONPOBEPKH, CAMOKOHTPOJIS Tpolecca W pe3yibTraTta pelICHUs
MaTEeMaTHYCCKOH 3a1a4u;

» TPENBHICTh TPYIAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IPU PEIICHUM 3a]la4i, BHOCUTh KOPPEKTHBBI B
JeSATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HAHJACHHBIX OIMOOK, BRISIBICHHBIX TPYTHOCTEH;

» OIICHMBAaTh COOTBETCTBUE PE3yjIbTaTa ACSITEIBHOCTH TOCTABICHHON IIEJIM U YCIOBUSAM, OOBSICHSTH
NPUYUHBl  JOCTIKEHUS] WM  HEAOCTWKEHUS 1M, HaXOAWTh OIIMOKY, JaBaTbh OIICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIly 00yueHus B 7 Kjacce 00y4aroImuics MOoJIyduT CaelyIolue NpeIMeTHbIE Pe3yIbTaThl:

Pacnio3naBaTh M3y4yeHHBIE T€OMETpPUYECKHE (UTYPBI, ONPEENSITh UX B3aMMHOE PaclojIOKEHUE,
n300pakaTh reoMeTpudeckre (QUTyphl, BBIMOIHATh YEPTEKH 10 YCIOBHIO 331a4u. M3MepsaTh TMHEHHbIE U
YIJIOBBIE BEIMYMHBL. PemaTe 3a/1aui Ha BBIYHUCIECHUE JUIMH OTPE3KOB M BEJINYUH YIJIOB.

Jlenatb rpyOyI0 OLIEHKY JJMHEMHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B pealbHON JKU3HHU, Pa3MEPOB
MPUPOAHBIX 00BEKTOB. Pa3inuuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUUHBI.

CTpouTh 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

[Tonp30BaTbCsl NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh IPU3HAKA M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[IpoBOANTH JIOTHYECKHUE PACCYKIECHUS C UCIIOJIb30BAHMEM IT'€OMETPUUYECKUX TEOPEM.

ITonp30BaTbCcs NMpPU3HAKAMH PABEHCTBA MPSIMOYIOJBHBIX TPEYIOJbHUKOB, CBOMCTBOM MEIUAHBI,
MIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3aad.

OmnpenensaTs NapaiieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU CEKyIlas.
Ornpenenars napauieIbHOCTh MPSMBIX C IIOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOM IPSIMOU 110
TOYEK APYrOU MPSMOM.

Pemate 3amaun Ha kieTyaron Oymare.

[TpoBOIUTH BBIYUCIECHHUS U HAXOAUTh YUCIOBBIE U OYKBEHHBIE 3HAUEHUS YIJIOB B T€OMETPHUECKUX
3a/layax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOIOYIOJBHHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH MEPECEUCHUN JIBYX MapajuIebHbIX MPSAMBIX CeKyllel. Pemars npakTuueckue 3aaa4uu
Ha HaxO0KJICHUE YTJIOB.

Brnaners NOHSATHEM TeOMETPUYECKOIO MECTa TOYEK. YMETh OIpeNeNiaTh OUCCEKTPHCY yIiia H
CEpEeIMHHBIN TEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOYEK.



@opMyIMpOBaTh OINpPEAEICHUS OKPY)KHOCTM M Kpyra, XOpAbl M JUaMeTpa OKpPYKHOCTH,
[I0JIb30BAaThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILICHUU 3a1a4.

Bnagers NOHATHEM ONMCAHHOW OKOJO TPEYrOJbHUKA OKPY)KHOCTH, YMEThb HAaXOIUTh €€ LIEHTP.
[Tonp30BaTbest pakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYrOJIbHHUKA MEPECEKAIOTCS B OJHON TOUYKE, U
0 TOM, YTO CEpEJUHHBIC NIEPIICHIUKYJIAPBI K CTOPOHAM TPEYIOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE.

Bitagets noHATHEM KacaTeIbHOW K OKPY>KHOCTH, I0JIb30BaThCSl TEOPEMOU O NEPIEHAUKYIIIPHOCTH
KacaTelbHOU U paguyca, IPOBEAEHHOIO K TOUKE KACaHU.

ITonp30BaTbCsl NPOCTEUIIMMU T€OMETPUYECKUMU HEPABEHCTBAMH, ITOHUMATh MX IMPAKTUYECKUN
CMBICII.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHUS € IOMOILBIO LIUPKYJIS U TUHEHKH.

K koH1y 00yueHus B 8 ki1acce 00y4aroImuics MOIy4uT CIeIyIOIUe IPEIMETHbIE Pe3yIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BUJbI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBHI, I10J1b30BATHCS UX CBOMCTBAMU
IIPYU PEIICHUN T€OMETPUYECKUX 3a1a4.

[IpuMeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI MEIUAH TPEYroJIbHUKA (LIEHTpa Macc) B PELLICHUY 3ajau.

Bnagers nmoHsTHEM CpeIHEH JIMHUM TPEYroJbHUKA W TpaleluH, IPUMEHATh UX CBOMCTBA IpU
pelieHuu reoMeTpudeckux 3anad. Ilonb3oBareea Teopemoit daseca U TEOPEMOM O MPONOPLMOHATIBHBIX
OTpe3Kax, MPUMEHSATh UX I PEIICHUS IPAKTUYECKUX 3a1ady.

[TpuMeHsTh MPU3HAKH MTOIO0US TPEYTOJIBHUKOB B PEIICHUH TEOMETPUICCKUX 3a/1a4.

ITonp3oBatbes Teopemoil Iludaropa nis pelieHuss reoMETpUYECKHMX W MPAKTUYECKHX 3ajad.
CrpouTh MaTeMaTHYECKYIO MOJIENb B IPAKTUYECKUX 3a7adyax, CaMOCTOSITENIbHO JeNaTh YepTéX U
HaXOJUTbh COOTBETCTBYIOLINE JUIMHBI.

Biragers noHATHAMEU CHHYCA, KOCHHYCA U TAHT€HCA OCTPOrO yrila MPsSIMOYTOJIbHOTO TPEYrOJILHUKA.
ITosp30BaTbCsA STUMU MOHATUAMU IS PELICHUS IPAKTUYECKUX 3a/1ad.

Boruncnsate (pa3iuyHbIMU CcIIOCOOAMM) IUIOLIAAb TPEYrojJbHUKA M IUIOMAAM MHOTOYTOJIBHBIX
¢buryp (mosp3ysch, IJA€ HEOOXOIUMO, KalbKynsiaTopoM). [IpUMEHATh TNONXy4eHHbIE YMEHHUS B
IIPAaKTHUYECKUX 3a/1a4ax.

Bnagers MOHATUSMHU BIIMCAHHOTO M LIEHTPAIBHOIO yIja, MCIIOJIb30BaTb TEOPEMBI O BIMCAHHBIX
yriax, yriax Mexay XopAaMH (CeKyUIMMH) M yIJIe MEXJy KacaTelbHOW M XOpIOM IpU peLIeHUU
reOMETPUUYECKUX 3a7ad.

Biagete 1NOHATMEM ONMCAaHHOTO YETBIPEXYTOJIBHUKA, IIPUMEHATH CBOMCTBA OIMCAHHOTO
YETBIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHATH NONy4EHHBIE 3HAHMS HAa NPAKTUKE — CTPOUTh MATEMATHYECKHUE MOJIENH Ul 3a1ad
peambHOM JKM3HM M HNPOBOJUTH COOTBETCTBYIOIME BBIYHUCIECHUS C MPUMEHEHHEM MOA0Ous U
TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KAIBKYISITOPOM).

K koHIly 00yueHus B 9 kj1acce 00y4aromuics MoyuuT caelyromue NpeIMeTHbIE pe3yabTaThl:

3HaTh TPUTOHOMETPUYECKHUE (PYHKIMHM OCTPBIX YIJIOB, HAXOJUTh C UX HNOMOUIbIO pa3INYHbIE
3JIEMEHTHI MPSIMOYTOJIBHOIO TPEYTOJIbHUKA («peIIeHUe MPsIMOYTOJIbHBIX TPEyroJbHUKOB»). Haxomuts (c
MTOMOMUIBIO KaJIbKYJIATOPA) AJTUHBI U YIJIBI 111 HETAOIMYHBIX 3HAYCHUH.

[Tonp3oBaTbes popMynaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXJIECTBOM IS
HAax0’KJICHNs COOTHOILEHUN MEXIy TPUTOHOMETPUYECKUMU BETMYNHAMU.

Hcnons30BaTh TEOpEMBI CHHYCOB W KOCHUHYCOB Il HAaXOXACHHUSA pPa3iIUYHBIX DJIECMEHTOB
TpPEYrojbHUKa («pelIeHne TPEyroJbHUKOBY), IPUMEHSTh UX MPU PEIIEHUH F€OMETPUUECKUX 3a/1au.

Brnanets noHsTHsAMM NpeoOpa3oBaHus MOJI00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0HBIX (PUTYD.
[Tonb30BaTbes cBOMCTBAMU MOJ00MS MPOU3BOJIBHBIX (QUTYpP, YMETh BBIYUCIATH JAJUHBI U HAXOJIUTh YIJIbI
y nono6usix ¢uryp. [IpumeHsaTs cBoiicTBa momoOMs B MPaKTHUECKUX 3a/Jadyax. YMeTb NPUBOJIUTH
MIPUMEPHI MOJA0OHBIX PUTYP B OKPYKAIOIIEM MHUDE.

ITonb30BaTbCs TEOPpEMaMU O IIPOU3BEAECHUN OTPE3KOB XOPJ, O IPOU3BEACHUH OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThbcs BEKTOPaMHU, IOHUMATh UX F€OMETPHUUECKUI U (PU3NYECKHI CMBICT, TPUMEHSTh UX B
pElIeHNN TeoOMeTpUYecKuX U (pusnueckux 3agad. [I[puMeHsATh cKalipHOE MPOU3BEIEHUE BEKTOPOB IS
HAaxO0KJICHUs [UIUH U YIJIOB.

[Tonbp30BaTbCss METOAOM KOOPJIMHAT HA IJIOCKOCTH, IPUMEHSATH €T0 B PEIIEHUN T'€OMETPUYECKUX U
MIPaKTUYECKUX 3a]1a4.



Branerp NOHATHAMH TPaBUIBHOTO MHOTOYIOJNBHUKA, [UIMHBI OKPY)KHOCTH, JUIMHBI JyTH
OKPY>KHOCTH M paJuaHHON Mephl yIyia, YMETh BBIYMCIATH IUIOMAAbL Kpyra u ero dacteil. [IpumeHsATSH
MOJTYYCHHbIC YMEHHS B IPAKTUYECKUX 3a7a4ax.

HaxoauTs ocu (WK LIGHTPBI) CHMMETPUH (GUTYP, TPUMEHSTh JBHKEHUS TUNIOCKOCTH B TPOCTEHIINX
CIyJasx.

[TpuMeHsATh TOJYYECHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MATEeMaTHYECKHWE MOJENU JUIS 33134
peaNbHONW JKM3HM U MPOBOAWUTH COOTBETCTBYIOUIME BBIYMCICHHS C NPUMEHEHHEM MOJ00HS |
TPUTOHOMETPHUECKUX (DYHKIUH (TI0JIB3YSChH, TIe HEOOXOIUMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne HaumeHoBaHue pa3aesioB U TeM Koamtecrso yacos DyieKTpoHHbIE (L (PPOBbIE)
Kontpoabhsie | [IpakTudeckne
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/bHBIC PeCypchl
padoThI padoThI
[Ipocreliline reoMeTpUdEeCcKUe
1 (GUryphI U BX CBOWCTBA. 14 bubmumorexa [IOK
W3MepeHne reOMeTpUIeCKHX https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrossHuiH 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE IPsIMBIE, CYMMa 14 1 bubnmoreka [JOK
YIJIOB TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>XHOCTb U KPYT. 14 1 bubnmoreka [JOK
['eoMeTpHUYECCKHIE TOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bubnmoreka [JOK
5 | IloBropenue, oboOmeHne 3Hanuii | 4 1 hitps://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOTPAMME
8 KVIACC
KoauyectBo yacoB
Ne HaumeHnoBaHue pa3jenoB u TeM Kontpoasmbre| MpaxTnaccine JuekTpoHHble (LU(pPOBLIE)
n/n NMPOrpamMMbl Bcero oOpa3oBare/ibHbIEe pecypchl
padoThl padoThl
N bubnuorexa [IOK
! HeThIpEXyrobHHKH 12 . https://m.edsoo.ru/7f417e18
s | e e | 5 | 1 BuGerera LOK
poroptt p ’ https://m.edsoo.ru/7f417e18
10JOOHBIE TPEYTOJILHUKU
[Inomanes. Haxoxnenue
3 IJIOLIAJEH TPEYTOJIbHUKOB U 14 1 bu6nmorexa LIOK
MHOTOYTOJIbHBIX (QUTYD. https://m.edsoo0.ru/7f417e18
[Tnomaau nogo6HBIX Guryp
4 Teopema [Tudaropa u Hauana 10 1 bubnuotexa [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYrael B OKpy>KHOCTH. Briicanublie
5 quII:II Oen):l Ci)ljiz;m 13 1 bubmorexa TTOK
pexyT ) https://m.edsoo.ru/7f417e18
KacarenbHble K OKpY>KHOCTH.
Kacanue okpyxxHOCTEN
. bubnuoreka [{OK
6 |IloBTOpeHue, o0oOICHNE 3HAHMI | 4 1 hitps://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 68 6 0
1O ITPOI'PAMME
9 KJIACC
Ne HaunmeHoBaHue pa3jaeioB H TeM Kouuittiecto Hacos DJyieKTpoHHbIe (U (ppoBLIE)
Konrpoabnsbie | [IpakTnueckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 | xocrinyeon u cumycon. pemene | 16 | 1 Butmiorerca LIOK
y yeos. https://m.edsoo.ru/7f41al2c
TPEYTrOJIbHUKOB
2 [TpeoOpaszoBanue mompoowsl. 10 1 bubmmoreka [JOK
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Mertpuueckre COOTHOLIEHHUS B

https://m.edsoo.ru/7f41al2c

OKPY>KHOCTH

Bbubmmoreka [JOK
3 Bexrope! 12 https://m.edsoo.ru%f41a12c

4 JlekapTOBBI KOOpIMHATHI HA 9 bubnmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c

[TpaBHIIbHBIE MHOTOYTOJILHUKH. Butmorexa LIOK
S | Humma OKpyHOCTH W rLIOmALh 8 https://m.edsoo.ru/7f41al2c

Kpyra. Beruucnenue mioniaaei — '

6 JIBYOKEHUS TIOCKOCTH 6 bubmorexa HOK
https://m.edsoo.ru/7f41al2c

7 [ToBTOpeHmE, 0600MIEHNE, 7 bu6mmoreka [IOK
cHUCTeMaTu3alys 3HaHHI https://m.edsoo.ru/7f41al2c

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Maremaruka. ['eomerpusi: 7-9-e kiacchl: 6a30BbIi ypOBEHb: y4eOHUK, 7-9 Kiaccel/ ATaHacsH
JI.C., byryzoB B.®., Kamomuer C.b. m npyrue, AxnuoHepHoe o0OmecTtBo «l3maTenbcTBO
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubmmorexka [{OK https://m.edsoo.ru
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