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INOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus kak OJMH U3 OCHOBHBIX Pa3esiOB IIKOJbHON MaTEMaTUKU, UMEIOIIUN CBOEH LETbIO
o0ecreynTh M3y4eHHE CBOHCTB M pa3MepoB (pUryp, WX OTHOUICHWH M B3aUMHOE PaCIOJIOXKEHUE,
ONMPAETCS] Ha JIOTMYECKYIO, J10Ka3aTeIbHYI0 JIMHUIO. L[€HHOCTh M3yueHUs Ie€OMETpUUM Ha YpPOBHE
OCHOBHOTO 001ero oOpa3oBaHHs 3aKIOYaeTcs B TOM, 4YTO OOYYarOHIMICs YYHUTCS MPOBOJUTH
JIOKa3aTelIbHble PAaCCYKJEHUs, CTPOUTh JIOTMYECKHUE YMO3AKIIOUEHHUsI, JI0KA3bIBaTh HWCTUHHBIE
YTBEPKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKIEHUS «OT MPOTHUBHOIOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYITHUPOBATH OOpPATHBIE YTBEPKIACHHUS.

Bropoil nenbr0 U3ydeHHs] T€OMETPHUM SIBJISICTCS HMCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpH
pelIeHuN Kak MaTeMaTH4EeCKUX, TaK M MPAKTUYECKHX 3a7ay, BCTPEUAIOIIMXCA B PEaIbHOM KHU3HU.
OOyyaromuiics T0JKEH HAyYUTHCS OMPEIEIUTh T€OMETPUYECKYI0 (DUTYpy, OUCATh CIIOBaMU JaHHBIN
4epTéX WIM PUCYHOK, HAWTU IUIOIIAAb 3€MEJIBHOIO YYacTKa, PaccuuTaTb HEOOXOAUMYIO [UIMHY
OIITOBOJIOKOHHOTO Kalens min TpeOdyemble pa3Mephl rapaxka Jjisi aBTOMOOHIISl. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIUTEIbHAS JMHUA B M3y4eHUM TreoMmeTrpuu. [lpu pemieHuun 3agad MpakTUYECKOTO
Xapakrepa OOyYaromMiics YYUTCS CTPOUTh MaTeMaTHYEeCKHEe MOJENU pealbHbIX >KU3HEHHBIX
CUTYaluH, IPOBOJUTH BBIYMCIIEHUS U OLIEHUBATh a/IEKBATHOCTh IIOJyYEHHOT'O PE3yJIbTaTa.

Kpaiine BaxxHO mMOMYEPKUBATE CBA3M TEOMETPUM C JPYTUMH YYEOHBIMH IIpPEAMETaMH,
MOTHBHUPOBATh HCIOJB30BaTh OMPEICICHUS T'eOMETPUYECKUX (QUTyp W TMOHSATHH, AEMOHCTPUPOBATH
MIPUMEHEHHE TMOJIYYCHHBIX YMEHHHM B (U3MKE U TEXHHKE. DTU CBS3M HauOoJiee SIPKO BHUJHBI B TeMax
«BexTope», «TpUroHOMETpHUYECKHE COOTHOMIEHU Y, «MeTon koopauHat» U «Teopema ITudaropay.

VYuebnsiii kypc «l'eoMeTpus» BKIIOYACT CIEAYIONIME OCHOBHBIC pa3feiibl COACPKAHUSA:
«["eomerpuueckue GUrypsl U UX CBOUCTBa», «M3MepeHHe TeOMETPUUYECKUX BETHYUHY», «JleKapTOBbI
KOOpJIUHATHI Ha IIOCKOCTHY, «BeKkTopbl», «/IBrkeHus miockoctny, «IIpeodpasoBanus mogo0us».

Ha n3yuenune yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca
B HEJIENI0), B 8 Ki1acce — 68 yacoB (2 yaca B He/ielN0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Havanenele mnoHsaTHs reoMerpuu. Touka, mpsmas, OTPE30K, Jyd. Yroia. Buuaer yrios.
Beprukanbable U cMexHbIe yIUbl. buccekrpuca yria. JlIomaHas, MHoroyroiasHuk. [lapamiensHOCTs U
MEPIEHIUKYISPHOCTD MIPSAMBIX.

Cummetrpuunble ¢urypbl. OCHOBHbBIE CBOMCTBa oceBOil cummeTpuu. [Ipumepsl cUMMeETpUu B
OKPY’KAIOILIEM MUDE.

OCHOBHBIE TIOCTPOEHHMS C IOMOIIBIO LUPKYJIS W JUHEHKU. TpeyronbHUK. Beicora, meaunaHa,
OuccekTpuca, UX CBOICTBA.

PaBHOOGeipeHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKa.

CaoiicTBa ¥ MPU3HAKK paBHOOEIPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa TPEYTOIbHUKOB.

CpolicTBa M NPU3HAKU NapauIeIbHBIX NpsAMBIX. CyMMa yIioB TpeyrojibHUKa. BHemHue yrisl
TPEYTOJIbHUKA.

[IpssMoyronbHeIi  TpeyrosbHUK. (CBOWCTBO MeEQUaHbl MPSAMOYTOJIBHOTO  TpPEYrOJbHUKA,
MPOBEAEHHON K rUnoTeHy3e. [Ipu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsiMOyroasHbIN
TPEYTOJbHUK C yriioMm B 30°.

HepaBeHcTBa B reOMeTpUH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
Teopema o 0oJbIleM yrie U 0oJbIIei CTOpOHE TPEYronbHUKA. [leprneHIuKysap 1 HaKJIIOHHAS.



I'eomeTprueckoe MecTto Touek. buccekTpuca yria M CEpeAMHHBIN NEPHNEHIUKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpYXKHOCTh U KPYT, XOpJa U AUAMETP, UX CBOWMCTBA. B3auMHOE pacnoyio;KeHHe OKPYKHOCTH U
npsmoi. KacarenbHast M cekymas K OKpyKHOCTH. OKpY>KHOCTb, BIMCaHHasi B yroj. Brucannas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KUIIACC

UYerslpéxyronpuuku. llapamnenorpamm, ero mnpusHaku U CBOMCTBAa. YacTHblE cily4au
napajuieorpaMMoB  (IpSIMOYTOJIBHUK, pOMO, KBaApar), MX MPU3HAKM M CBOWCTBa. Tpamnenus,
paBHOOOKas Tparenus, e€ CBONCTBa U npu3Haku. [IpsMoyronbHas Tpaneuus.

Meton ynBoenusi Menuanbl. llenTpanbhas cummerpus. Teopema daneca u Teopema o
IIPOINOPLIMOHAJIBHBIX OTpE3KaXx.

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

[TogobOue TpeyronbHUKOB, Ko3(dunmeHt moaodus. I[lpusHaku mom00HMsT TPEYroJHLHUKOB.
[Ipumenenue mogoOust MpH peIICHUN MPAKTUUYECKUX 3a7au.

CpoiicTBa 1uIOmIaj el reomeTpuyeckux @uryp. Popmynsl sl IUIOMIAAU TPEYroJibHUKa,
napajuiesiorpaMma, pomoa u tpanernun. OTHOIIEHUE TUIOIACH MOA00HBIX QUTY.

Brruncnenue miuomazei TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIET4aTOl Oymare.

Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn mpakKTHUECKUX 3aad.

CuHyCc, KOCHMHYC, TAaHIE€HC OCTPOIrO yIjla HpsIMOYTOJIbHOIO TpeyrojibHUKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHoMmerpudeckue GyHkuu yriios B 30, 45 u 60°.

Bricannblie U neHTpagbHbIE YIIIbI, YTOJI MEXIY KacaTeabHOU M XOpAOH. YTJIbl MEXKIY XOpJaaMu
U CeKylmMMH. BrucaHHble M ONHUCaHHBIE YETHIPEXYTOJNBHUKU. B3anMHOE pacroyioKeHHe JBYX
okpyxHocTel. Kacanue okpyxHocTeit. OOmIe KacaTeabHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Taureic yriioB ot 0 no 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO.
@opMyIIbI TPUBEACHUS.

Pemenue tpeyroiabHuKoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. PelieHue mpakTuyecKux
3a/1a4 C UCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6paszoBanue nmomobus. [lomodre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 mpou3BeIEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, amuHa (MOXynab) BEKTOpa, COHAIpPABICHHbIE  BEKTOPHI,  IPOTHUBOIMOJIOXHO
HaIIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAllMi HAJl BEKTOPAMHU.
Pa3znoxxeHne BekTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaumuatel BekTopa. CkansipHoe
MIPOU3BEICHNE BEKTOPOB, IPUMEHEHUE /111 HAXO0XKICHUS JIUH U YTJIOB.

JlexkapTOBbl KOOpJIMHATBHl HA IUIOCKOCTH. YPAaBHEHMs NPSMOM M OKPYKHOCTH B KOOpJMHATAX,
IIepeceyeHre OKPYKHOCTEN U MPSIMBIX. MeTol KOOpAWHAT U €r0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTONBHUKH. JlTMHA OKpYXKHOCTU. ['pamycHas W pajuaHHas Mepa yria,
BBIYMCIICHHE JUTMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CEerMeHTa.

JIBUKeHHsI TUIOCKOCTH W BHYTPEHHHE cUMMeTpuu ¢Guryp (3JeMeHTapHbIE MpeACTaBIICHUS).
[TapamensHblil nepenoc. I1oBopor.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI YYUEBHOI'O KYPCA
«"EOMETPUSA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JInYHOCTHbIE Pe3yabTaThl OCBOCHUS TMPOrpaMMbl  y4eOHOTO Kypca «[eomerpus»
XapaKTEePU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOUUIOMY U HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKH, [IEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUAM POCCUHUCKUX MATEMATUKOB M POCCHUMCKOM MaTeMaTUYECKOW IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHUKCHHM B IPYTHX HAyKaX W MPUKIATHBIX cepax;

2) rpaxjaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJIHGHHIO OOS3aHHOCTEH TpakJIaHWHA | peaju3alid ero Ipas,
MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOLEAYp TPAKIAHCKOTO OOIIecTBa (HANpPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIECHUIO
ATUYECKHX MPOOJIeM, CBS3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JOCTHKCHHH HAYKH, OCO3HAHUEM
BOXHOCTH MOPAJIbHO-3TUYECKUX IMPUHIUIIOB B ICSITEILHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHBHOE YYacTH€ B PEIICHUM NPAKTHYECKUX 3a/lad MaTeMaTHU4eCKOu
HaIpaBJIEHHOCTH, OCO3HAHHWEM BAXXHOCTH MATEMAaTUYECKOro OOpa30BaHMsI Ha MPOTSIKEHUU BCEH
KU3HU JJI1 YCIENHOW MpodeccCHOHANbHON AeATENbHOCTH U Pa3BUTHEM HEOOXOIWMBIX YMEHHIA,
OCO3HAHHBIM BHIOOPOM U TMOCTPOCHHEM HHIWBUIYaTbHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHAIIBHOMY M 3CTETUYECKOMY BOCIIPHUSTHIO MATEMaTHYECKHX OOBEKTOB,
3a/1a4, peleHU, PacCyKAEHUN, YMEHUIO BUJIETh MATEMATUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIIMe B JACATEIPHOCTM HA COBPEMEHHYIO CHCTEMY HAY4YHBIX TIPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS  4YEJIOBEKa, MPUPOJALI M  OOIIeCTBa, I[MOHUMAaHHEM
MaTEeMaTHYeCKON HayKu Kak cepbl YeIIOBEUECKOM AESITeTbHOCTH, STANOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUTSl pa3BUTHUS LUBHIIM3AIMH, OBJIAJICHUEM SI3BIKOM MATEMAaTHKU W MaTEMaTU4YECKOW KYJIbTYpOHl Kak
CpPEICTBOM TMO3HAHUS MHpA, OBJIAJACHHEM TPOCTEUIIMMU HABBIKAMH  HCCIEAOBATEIIbCKOM
JEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHUe, (POPMHPOBAHHE KYJbTYPbl 30POBbSI U 3MOLMOHAJIBLHOIO
os1aromosty4ms:

TOTOBHOCTHIO MPUMEHSITh MaTEeMaTHYECKHWE 3HAHUSI B WHTEpPECax CBOETO 370POBbS, BEICHUS
3I0pOBOTO OOpa3a >KM3HH (30pOBOE NHTAaHHWE, COANAHCUPOBAHHBIM PEXHUM 3aHATHH M OTAbIXA,
perynspHas puznuecKkas akTUBHOCTE), C(QOPMHUPOBAHHOCTHIO HAaBbIKA PeIIEKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OMMOKY U TAKOTO YKe IpaBa JAPYroro YeIoBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpUEHTallMell Ha MPUMEHEHHE MaTeMAaTW4YeCKUX 3HAHWW MM pelieHus 3agad B o0yacTu
COXPAHHOCTH OKpYKarolel cpe/ibl, INIAHUPOBAHUS IOCTYIIKOB U OIIEHKH UX BO3MOHBIX MTOCJIEICTBHUI
JUTSI OKPY’KAFOIIEH Cpebl, OCOZHAHUEM TII00aJIbHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM U MyTeH ux
perieHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSM COLMATBHOM M NPUPOAHOM Cpe/bl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTHU Yepe3 MPAKTUUECKYIO IEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JTFOJIEH,
npuoOpeTaTh B COBMECTHOM JACSATEIHPHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHITUU U3 ONBITA IPYTHX;

HEOOXOMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4YHcle (OPMYyIHUPOBATH HUJEH,
MOHATHSI, TUMOTE3bl 00 OOBEKTaX W SBICHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABaTh
neuImuThl COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE PAa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAlLlUIO KaK

BbI30B, TpEOYIOUIMI KOHTPMEp, KOPPEKTUPOBaTh INpPUHMMAaeMble pELIeHHs U  JeicTBuA,
(GhopMyIIMpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornueckue aeicTBus:

BBISIBJIATh M XapaKTepPU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIGHUH MEXIy TMOHATHAMHU, (OPMYIHUPOBATH OIpPEACICHUS TOHSATHIA,
yCTaHABJIMBaTh CYIIECTBEHHBIM MpPU3HAK KiIacCU()UKALMU, OCHOBaHMSA s OOOOIIEHHS W
CPaBHEHHUs, KpDUTEPUU IIPOBOJAUMOIO aHAIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBAaTH U TPeoOPa3OBBIBATH CYXKACHUSA: YTBEPAUTENbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IIE, YCIOBHBIE;

BBISIBIISITh MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTUBOpeYrs B (akTax,
JAHHBIX, HAOJIOJEHUAX W YTBEPXKIEHUAX, INpeajaraTb KpUTEpUU [UIl  BBIABICHMS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JieJIaTh  BBIBOJBI C MCIIOJIB30BAHMEM 3AaKOHOB JIOTMKHM, JENYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIFOUEHHUM, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTelbCTBA MAaTEMaTHMUECKUX YTBEP)KIACHMH (TpsMble M OT MPOTUBHOIO),
MPOBOJIUTh  CAMOCTOSITENIPHO  HECIIOKHBIE — JIOKAa3aTelIbCTBA MAaTEeMAaTHYECKUX  (DaKTOB,
BBICTpAauBaTh apryMEHTAIMI0, MPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

BBIOMpATh CIIOCOO pemieHust y4eOHOM 3a1auu (CpaBHHMBATh HECKOJIKO BAPHAHTOB PEIICHHS,
BbIOMpPATh HanboJee MOIXOASIINMN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHEB).

Ba3oBble ncciiefoBaTe/LCKHE JeiiCTBUA.

UCIIOJIB30BaTh BOMPOCH KaK HMCCIIECIOBATEIbCKUNA HMHCTPYMEHT TO3HAHUS, (OPMYIHPOBATH
BOTIPOCHI, (PUKCHPYIONIHE TMPOTUBOpPEYHE, MPOOJIEMy, CaMOCTOSTEILHO YCTaHABIUBAThH
HCKOMOE€ U JaHHOC, (pOpMHpOBaTI) runoTe3y, apryMeHTUpPOBATh CBOIO IMO3UIIUIO, MHCHHC,
MIPOBOJIUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY TUTaHy HECIIOKHBIN 3KCIIEPUMEHT, HeOOIbIII0e
HCCIIEIOBAaHKUE 0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTreMaTH4eCKOro O0O0bEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXKTY COOOiA;

CaMOCTOSTENILHO (OPMYITHPOBaTh OOOOIINEHHS W BBIBOJBI MO PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJTIOICHUS1, UCCIICIOBAHMSI, OIICHUBAThH JIOCTOBEPHOCTh MOJYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB
H 0000IIEHNI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATh MPEIOIOKCHHS O €To
Pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmueii:

BBISIBJIATh HEJOCTAaTOYHOCTh M HM30BITOYHOCTh WH(OPMAlLIMHU, TAHHBIX, HEOOXOAMWMBIX IS
pellIeHus 3a/1auH;

BbIOMpATh, AaHANU3UPOBATH, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATh HHPOPMAIIIIO
Pa3IMYHbIX BUJOB U (POPM MpeICcTaBICHUS;

BbIOMpaTh (GopMy MpelacTaBieHHs HHQOpPMAIMM W WLIIOCTPUPOBATh peEIlaeMble 3aJadyu
CXE€MaMH, AMarpaMMaMiy, HTHOU rpaduKoi U X KOMOMHALIUAMU;

OLICHMBAaTh HAAEKHOCTh HH(GOPMALMU IO KPUTEPUSM, TMPEAJIOKEHHBIM YUUTEIEM WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHblIe y4eOHbIe JeHCTBHUSA:



® BOCIPUHMMATh U (POPMYyIUPOBATh CYKIEHHS B COOTBETCTBUM C YCIOBUSAMH U LEJIAMU
o0I1IeHus, SICHO, TOYHO, TPAMOTHO BBIPa)kKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHUCBMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS IO XOIy pEHICHUs 3a/aud, KOMMEHTHUPOBATh IOJYYCHHBIH
pe3yJibTarT;

e B Xoae OOCYXIEHHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXIZaeMOW TEMBI, MPOOJIEMBI,
permaeMoi 3a/1aun, BHICKA3bIBaTh UJEH, HAIlCJIEHHBIE HA TIOMCK PEIICHUs, COMOCTABIATh CBOU
CYXJIEHUS C CYXKJIEHUSIMH JIPYTUX YYaCTHUKOB JMajiora, 0OHapyKMBaTh pa3jInyMe U CXOACTBO
NO3ULIMH, B KOPPEKTHOH opme HopMyITupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS;

® [PEACTaBIATh PE3yJNbTaThl PELICHMUs 3aJadyd, SKCIEPUMEHTa, MCCIEJOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 33434 MpPE3CHTAluH |
0CcOOEHHOCTEH ayJUTOpUH;

® [IOHMMaTb U HUCIOJb30BAaTh MPEUMYILECTBA KOMAHIHOM W WHIUBHIYaJbHOM paOOThI Ipu
peneHnH yu4eOHbIX MaTeMaTHYECKHX 3a/1ay;

® [PUHUMATh IeJIb COBMECTHOH JESATEeIbHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOU
paboThI, pacmpenensiT BHIbI PadOT, ITOTOBApUBATHCSA, OOCYXKIATh IMPOLECC U pe3yabTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

® y4yacTBOBaTh B TPYHNOBBIX (opmax paboTel (0OCYKAeHUs, OOMEH MHEHHSIMH, MO3TOBBIC
LITYpPMBl U JIPYTH€), BBIIOJHATH CBOIO 4YacTh PabOThl U KOOPIMHUPOBATH CBOU AEUCTBUS C
JIPYTUMH WIEHAaMHM KOMaHJbl, OLIEHMBATh KAayeCTBO CBOEro BKJaJa B OOIIMN MPOJIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anusi:
® CaMOCTOSITENILHO COCTAaBJIATH IUIAH, aIFOPUTM pELIeHMs 3ajaud (WIM ero 4yacTb), BHIOMpATh
crocod pemieHuss ¢ Y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAaILHH.
CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJIEKT:
e BiaJeTh cHoco0aMH CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ylbTaTa peLIeHUs
MaTeMaTHYeCKOM 3a/1auu;
® [pPEABUAETh TPYIHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IpH pEIIEHUHM 3a/a4d, BHOCHUTH
KOPPEKTHBBl B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HaMJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;
® OIIEHUBaTb COOTBETCTBHE pe3yjbTaTa MAEATENIbHOCTH IIOCTABICHHOW LENH U YCIOBHUSAM,
OOBSICHATh TPUYMHBI JIOCTH)KCHUS WM HEIOCTHIKCHHUS IIeTH, HAXOJUTh OIIMOKY, /JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

K koHIty 00yuenus B 7 kjacce 00yJaroIuics MOIyduT CIeIyIOoIue NPeIMETHbIE Pe3yIbTaThl:
Pacrnio3HaBaTh M3ydyeHHbIE reOMeTpUYecKre GUTyphl, ONMPENENIATh UX B3aMMHOE PACIOJIOKEHHUE,
n300paxaTb TreoMeTpuueckue (GUrypbl, BBIIOJHATH YEPTEKU IO YCIOBHIO 3adaud. M3mepsarb
JUHEIHbIE U YTJIOBbIE BETUYUHBI. PemaTh 3a1aun Ha BHIYMCIIEHUE ITTUH OTPE3KOB U BEJIMYUH YTJIOB.
Jlenatb TpyOyl0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B pealbHOW >KH3HHU,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PazmuuaTs pa3Mepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETUYUHBI.
CTpouTh 4epTekH K TE€OMETPUUECKUM 3a/1adaM.



[Tonb30BaThes MpU3HAKAMU PABEHCTBA TPEYrOJILHUKOB, HCIIONH30BaTh MPHU3HAKU M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJBHUKOB MPU PEUICHUH 3a/1a4.

[IpoBOAKTH TOTUYECKUE PACCYKACHUS C UCTIOIB30BAHUEM I€OMETPHUUECKIX TEOPEM.

[Tonb30BaTbcs MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOWCTBOM MEIHUAHBI,
MPOBEACHHOM K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUUECKUX 3a]1a4.

OnpenensTh mapamieTIbHOCTh MPSAMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKYIIasl.
OnpenensTh mapaieIbHOCTh MPSIMBIX C OMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK OAHOW MpPSIMOMN
JI0 TOYEK APYrou MpsSIMOM.

Pemate 3amaun Ha kieT4yaroi Oymare.

[IpoBoAWTh BBIYKMCICHUS W HAXOAUTh YHCIOBbIE U OYKBEHHBIC 3HAYCHHUS YIJIOB B
F€OMETPUUYECKHUX 3a/1a4yaX C MCIOJIb30BAHUEM CYMMBbI YTIJIOB TPEYrOJbHHUKOB M MHOTOYTOJIbHUKOB,
CBOMCTB YIJIOB, 00pa30BaHHBIX IPH MEPECCUYCHUU JBYX IMapajljIesIbHbIX MPSAMBIX cekymiei. Pemats
MIPaKTUYECKHE 3a/1a4l Ha HAXOXJACHUE YTJIOB.

Brnagers MoHSATHEM reOMETPUYECKOrO0 MECTa TOYEK. YMETh ONpPENeNsiTh OUCCEKTPHCY yriia U
CEpEeIUHHBIN MEPIEHINKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUCK.

DopMyIHpOBaTh OMpEICNICHUs OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
M0JIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSITh 3TH CBOWMCTBA MIPH PEIICHUH 3a]1au.

Bragets moHsTHEM OMUCAHHON OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh HaXOIUTh €€ IICHTP.
[Tosb30BaThCs hakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHON TOUKE,
1 0 TOM, YTO CEpEeIUHHBIC IEPIICHIUKYISAPBI K CTOPOHAM TPEYroJIbHUKA MIEPECEKAIOTCS B OJJHOM TOUKE.

Bnagers  moHsTMEM ~— KacaTeNbHOM K OKPY)KHOCTH,  IOJIb30BAaThbCA  TEOPEMOM O
MEePIEHIUKYIISIPHOCTH KacaTelbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHHSI.

[Tosb30BaThCs MPOCTEHIIMME T€OMETPUYCCKHUME HEPAaBEHCTBAMH, TIOHUMATh UX MPAKTUICCKUI
CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKHUE TOCTPOCHUS C MIOMOIIBIO HUPKYIIS U JIMHEHKU.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOJIBHUKOB, WX DJJIEMEHTBI, TIOJb30BaThCI WX
CBOMCTBaMH MPH PEIICHUH T€OMETPUUECKUX 3aau.

[IpuMeHsTh CBOWCTBAa TOYKM TMEpPECeUeHUsT MEAHaH TPEYrojbHUKa (IIEHTpa Macc) B pEHICHUH
3ajad.

Brnagetrs moHATHEM CpeHEH JIMHUW TPEYrOJIbHUKA W TPAIEINH, TPUMEHSATh X CBOMCTBA MPH
pemieHuun  reomerpuueckux  3agad. llomb3oBaThea  Teopemoit  @Dameca W TeopeMoM O
MPOIMOPILMOHANIBHBIX OTPE3KaX, MPUMEHSTh UX IS PEeIICHUS MPAKTUUECKUX 3aa4.

[TpuMeHsITh MPU3HAKH TTOI00US TPEYTOJIHLHIUKOB B PEIICHUH I'€OMETPHUYCCKHX 3a71ad.

[Tonws3oBatbest Teopemoii [Iudaropa mas pemnieHuss TEOMETPUUYECKUX M MPAKTUUECKHUX 3ajad.
Ctpouth MaTeMaTHUECKyI0 MOJIeNbh B MPAKTHUECKUX 3a7auaX, CaMOCTOSITENbHO AeNaTh 4epTEx U
HaXOJUTh COOTBETCTBYIOIIUE JITTHHBI.

Brnagets moHATHSMH CHHYca, KOCHHYyCa W TaHTEHCA OCTPOTO YIJIa TPSMOYTOJIBHOTO
TpeyrojabHuKa. [10J530BaTHCS STUMH TTOHITHIMH JUTS PEIICHUS TPAKTUICCKUX 33]1ad.

Boeruncnsate (pa3nuyHbIMU CIIOCOOAMU) TUIOMIAAL TPEYTOJIbHUKA W IJIOMAAH MHOTOYTOJIBHBIX
¢buryp (monp3ysch, TAE HEOOXOIWMO, KalabKynsiTopoMm). [IpuMEHSTh TMOJNyYEHHbIE YMEHHUS B
MPaKTUYECKUX 3a/1auax.

Bragets moHATHSAMH BIMCAHHOTO M IEHTPAIHHOTO YTJIa, UCTIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX
yriaax, yriax Mexay XopJamMu (CeKyIIMMH) U yIie MeXIy KacaTelbHOW U XOPJOW MpHU PeIIeHUU
F€OMETPUUYECKHX 3a/1a4.

Brnagets TOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHATH CBOWCTBA OIKMCAHHOTO
YETBIPEXYTOJIbHUKA TIPH PEIICHUH 3a]1a4.



[IpuMeHsTh NOTy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJAENU IJI 3a/1a4y
peaqbHOM JKU3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM Ioao0us u
TPUTOHOMETPUH (TIONIB3YSACH, I/1€ HEOOXOIUMO, KAJIBKYIATOPOM).

K koHIy 00y4eHus B 9 kiacce o0y4aroImuics MoIyduT caelyroline NpeAMeTHbIE pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOAWUTh C MX MOMOIIBIO Pa3INYHbIC
3JIEMEHTHI MIPSIMOYTOJIBHOI'O TPEYroJIbHUKA («PELIEHNE NMPSIMOYTOJIbHBIX TPEYroJbHUKOBY»). Haxonute
(c HOMOILBIO KaTIbKYJISTOPA) JUTMHBI U YIJIbI JUI HETAOINYHbBIX 3HAYEHUH.

[Tonp30BaTbes GopMmysiaMu MPUBEIEHHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXIECTBOM JUIS
HaXO0XJACHHS COOTHOIIEHUHN MEXy TPUTOHOMETPUYECKUMH BETUYHHAMHU.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJIsi HAXOXKIEHUS pPa3IMYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHSTh UX MPU PELIEHUH F€OMETPUUECKUX 3aau.

Bnaners mnonsaTusMH npeoOpazoBaHMs IMOJOOUS, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBaTbes cBOMcTBaMU NOJOOMS HPOM3BOJBHBIX (DUIYp, YMETh BBIYMCIATH JUIMHBI U
HAXOJUTh YIIIbl y MoA00HBIX (uryp. [IpuMeHsTh cBoOCTBA 1MO100MS B MPAKTHYECKUX 3a/1a4ax. Y METh
MPUBOANTH TPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOLIEM MUpE.

Ilonp30BaTbecsd TEOpeMaMH O IPOU3BENECHUU OTPE3KOB XOpHA, O IPOM3BEIEHUM OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonmp30BaThbCst BEKTOpaAMH, TOHUMATh X TEOMETPUICCKUAN M (PU3UUECKUI CMBICT, TPUMEHSTh X
B PEUIEHUM T'€OMETPUUYECKUX U (pu3HuecKux 3anad. IIpuMeHsATh cKajipHOE MPOM3BEIECHUE BEKTOPOB
JUISL HAXOXKICHUS JUIMH U YIJIOB.

ITosp30BaTbCA METOOM KOOPAMHAT HA IJIOCKOCTH, IIPUMEHSATD €r0 B PEIICHUU T'€OMETPUYECKUX
U IPAKTHUUYECKUX 3ajau.

Bnagerp nNOHATHSAMM NPaBUIBHOTO MHOTOYIOJBHUKA, JUIMHBI OKPYXKHOCTH, JJUHBI JyTd
OKPY>KHOCTH M paZlMaHHON MeEpHhl yIia, YMETh BBIUMCIATH IJIOWAAb Kpyra u ero yacreil. [Ipumensats
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (WM LEHTPHI) CUMMETPHH (QHUTYp, TPUMEHSITH JABIKEHHS TUIOCKOCTH B
MIPOCTEUIINX CITyYasix.

IIpuMeHsTh MOTYYEHHBIE 3HAaHUS HA MPAKTUKE — CTPOUTh MaTEMATUYECKUE MOJEIM IS 3aJad
pearbHOM KU3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C MpPUMEHEHHEeM IMojaobus u
TPUTOHOMETPUYECKUX (QYHKIMH (ITOJIb3YACh, T€ HEOOXOAUMO, KaJIbKYJIATOPOM).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosnnuyecTBo yacos DJIEKTPOHHBIE
e HaumeHoBaHue (undposbie)
W pa3ejioB  TeM Beero Kourpoabusie IIpakTuueckue odpasoBaTe/bHBIE
MpOrpamMMmsl padoThI padoThI PeCYypChrI
bu6anoreka LJOK
1  Ilpocreiimue https://m.edsoo.ru/7f415e2e
reoMeTpuueckue GUrypsl
U UX CBOIICTBA. 11 1
Usmepenune
reOMEeTPHUYECKUX BEITHMYUH
2 | TpeyroiabHUKH 15 1 1 https://m.edsoo.ru/7f415e2e
3  IlapannensHble NpsMBIE, https://m.edsoo.ru/7f415e2e
CyMMa yTJIOB 28 2 1
TPEyroJbHUKa
4 | OKpyXHOCTB U KPYT. https://m.edsoo.ru/7f415e2e
I'eomerpuueckue 10 1
HOCTPOCHHUS
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[ToBTOpenme, 0600IIEHNE
3HAHUN

https://m.edsoo.ru/7f415e2¢

OBILIEE KOJIMYECTBO
YACOB 11O TIPOT'PAMME

8 KVIACC

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmbl

KoaunuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

[Mpakr
HYeCKHU
e
pador
bl

JJIeKTPOHHbIE
(uudpossbre)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunorexa LIOK

UYeTbIpE€XyrolbHUKH

14

1

https://m.edsoo.ru/7f417e18

Teopema daneca u
TeopeMa o
MIPOMOPLIMOHAIIBHBIX
OTpe3Kax, MoI00HbIC
TPEYrOJIbHUKU

16

https://m.edsoo.ru/7f417e18

IInomans. Haxoxaenue
Iouaiel TpeyroJibHUKOB
¥ MHOTOYTOJIBHBIX (pHTYp.
[Tnomanyu mogo0HbBIX
¢uryp

Teopema [Tudaropa n
Hayaja TPUTOHOMETPUH

11

https://m.edsoo.ru/7f417e18

https://m.edsoo.ru/7f417e18

VYTIibl B OKPYKHOCTH.
BricanHbie 1 onMcaHHbBIC
YEThIPEXYTOJIbHUKHU.
KacarenbHbie K
okpyxkHocTH. Kacanue
OKPYKHOCTEMN

[ToBTOpEeHue, 06001IEHNE
3HAHUU

14

https://m.edsoo.ru/7f417e18

https://m.edsoo.ru/7f417e18

OBILIEE KOJIMYECTBO
YACOB 11O NIPOT'PAMME

68
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9 KVIACC

HaumenoBanue
pa3aesioB U TeM
NporpamMmbl

Tpuronomerpus.
Teopembl KOCUHYCOB
Y CUHYCOB. Pemenue
TPEYrOJIbHUKOB

KoanuecTBo 4acoB

Bcero

13

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

IIpeoOpazoBanue
noo0owms.
Mertpuueckue
COOTHOIIICHUS B
OKPY>KHOCTH

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

Bexkropsl

JlexapToBbI
KOOp/IMHATHI Ha
IUIOCKOCTH

[IpaBunbHBIE
MHOT'OYT'OJIbHUKH.
JnuHa OKpyKHOCTH
Y IUIOIIAJb Kpyra.
Brruucnenue
Iomanaeu

10
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https://m.edsoo.ru/7f41al2c

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

JIBHOKEHUSA
IJIOCKOCTH

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allH
3HAHUM

10
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OBILEE
KOJIMYECTBO
YACOB IO
MMPOTPAMME
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