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HOACHUTEJIBHASA 3AIIUCKA

I'eomeTpust Kak OAMH U3 OCHOBHBIX Pa3[eloB IIKOJIbHOW MAaTEeMaTUKH, UMEIOIIUI
CBOEH IeNIbI0 O0ECIEeYNTh HM3yYEHUE CBOMCTB M pa3sMepoB (UTyp, UX OTHOLIEHUH U
B3aMMHOE PacCIIOIOKEHHUE, OIUPAETCS Ha JJOTUUECKYI0, TOKa3aTeIbHYIO0 JIMHUIO. LleHHOCTh
U3Y4YEHHS] TEOMETPUHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHMs 3aKJIIOYAETCA B TOM,
4TO0 OOy4Yaromuiicss y4YuUTCS MPOBOJUTH JOKa3aTelbHbIE PACCYXKICHHS, CTPOUTH
JIOTUYECKUE YMO3aKIIOYEHHs, JOKa3blBaThb MCTHUHHBIE YTBEPKIEHUS U CTPOUTH
KOHTPIPUMEPHl K JIOKHBIM, MPOBOAUTH PACCYXACHUS «OT IMPOTUBHOIO», OTINYATh
CBOICTBA OT MPHU3HAKOB, (HOPMYITHPOBATH OOpATHBIC YTBEPKICHUS.

Bropoii 1enp0 W3ydYeHUs TEOMETPUU SIBIAETCA HCHOJB30BAaHHE €€ Kak
MHCTPYMEHTAa MpPU PEIICHHMM KaK MaTEeMaTHYeCKUX, TaK W MPAKTHYECKUX 3aj]ad,
BCTPEUAIOIIUXCS B peabHOM kKu3HU. OOydarouuics JOJKEH HAyUYHUThCS OINPEICTUTh
reoMeTpuuecKkyto (urypy, ommcarh CIOBaMHU JaHHBIM YepTEX WJIM PUCYHOK, HAWTH
IUIOUIa/Ib 3€MEJBHOT0 Y4YacTKa, pacCyUTaTh HEOOXOAHWMYIO JJIMHY ONTOBOJIOKOHHOTO
Ka0est i TpedyeMble pa3Mepsl rapaxa Uit aBTOMOOUIIS. DTOMY COOTBETCTBYET BTOpas,
BBIYHCIIUTENIBHAS JTUHUS B M3ydyeHUU reomeTpud. llpu pemeHnn 3agad npakTU4eCKOTO
Xapakrepa OOy4arolUMiCs YYUTCS CTPOUTh MaTeMaTHYEeCKHMEe MOJENIN peajbHBIX
YKU3HEHHBIX CUTYyallul, IPOBOJUTH BBIYMCIIECHHUS U OLIEHUBATh a1€KBATHOCTH IIOJy4EHHOTO
pe3yabTara.

Kpaitne BaxHO TOMYEPKUBATH CBSI3U TEOMETPUU C JPYTMMH Y4eOHBIMU
npeIMeTaMy, MOTHBUPOBATh HCIOJIb30BaTh OIpeAeNieHUus] TeOMeTpUYecKuX Quryp u
NOHATHUH, IEMOHCTPUPOBATH IPUMEHEHHUE MOJIYIEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU
CBA3M Hambojee spko BuUAHBI B TeMax «BekTtope», «Tpuronomerpuueckue
COOTHOIIEHUs», «MeTtoa koopauHaT» U «Teopema Iludaropay.

YueOubrii kypc «['eomerpusi» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3felibl
conepxkanus: «I'eomerpudeckue GUrypsl 1 UX cBOMCTBa», «M3MepeHre reoMeTpuyecKux
BEIIMYUH», «JleKapTOBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Bektopel», «/IBrkeHus
iockocTuy, «IIpeobpazoBanus mogo0us».

Ha u3yuenne yueOnoro xypca «I'eomerpus» orBoautcst 204 gaca: B 7 kiacce — 68
yacoB (2 yaca B HeJIeNI0), B 8 kitacce — 68 yacoB (2 yaca B HeJleno), B 9 kitacce — 68 yacos

(2 gaca B HeneNIO).



COJEPXAHUE OBYYEHUA

7 KJIIACC

Havanpnpie nonstus reomerpuu. Touka, mpsMas, OTpPEe3OK, JIyd. YToa. Buubl
yrioB. BepTukaneHbele U cMeKHBIE yribl. buccekrpuca yria. JlomaHnasi, MHOTOYrOJIbHUK.
[TapamienbHOCTD U NEPIIEHANKYISIPHOCTD IPSIMBIX.

Cummetpuunble ¢urypbl. OCHOBHBIE CBOMCTBa oceBoil cummeTpuu. llpumepst
CUMMETPHH B OKPYXKAIOIIEM MUDE.

OCHOBHBIE IOCTPOEHHUS C MIOMOILBIO HUPKYJIS U JTuHENHKU. TpeyronsHuk. BricoTa,
MeraHa, OMCCeKTpUca, X CBOMCTBA.

PaBHOOE1peHHBI U pABHOCTOPOHHUI TPeyroiabHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa M NpU3HAKK PaBHOOEIPEHHOIO TpeyrojabHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa M NpPHU3HAKU MapauIeabHBIX MNpsAMbIX. CymMma YIJIOB TPEYroJbHHUKA.
BHemHue yrisl TpeyroiabHUKA.

[IpsiMoyronpHbIil  TpeyronbHUK.  CBOWCTBO  MEOUaHbl  MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEAEHHOM K rumnoreHyse. lIpu3Haku paBeHCTBA NIPSIMOYTOJIBHBIX
TPEYroNbHUKOB. [IpAMOYTrOJIBHBIN TPEYTONBHUK C yIiIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOH, Teopema 0 OOJIbIIEM yIiie U OoJbIlel CTOpOHE TpeyroyibHUKa. [leprnenauKkynsp
Y HaKJIOHHAas.

I'eomeTprueckoe MecTo Touek. brccekTpuca yria u cepeAMHHbIN NEepIEeHUKYIISP
K OTPE3Ky KaK F€OMETPUYECKUE MECTA TOYECK.

OKpy’KHOCTb M KpYT, XOpAa U AUAMETP, UX CBOMCTBa. B3auMmHOe pacnosoxeHue
OKpYKHOCTHU 1 IpsiMoii. KacaTenbHas u cexymias K OKpykKHOCTH. OKpPYKHOCTb, BIUCAHHAS
B yroJj. Brincannas u onucaHHas OKpy>KHOCTH TPEYTOJIbHHUKA.

8 KIIACC

Yersipéxyronbauku. IlapamiemorpamMm, €ro INnpu3Haku M CBOMCTBA. YacTHble
cllydau napajuie’orpaMMoB (MIPsIMOYTOJIBHUK, pOMO, KBaApaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuus, paBHoOOKas Tpaneuus, €€ cBOMCTBa U Npu3Haku. [IpsamoyronbsHas Tpanenus.

Meron ynBoenus meauansl. LlentpanbHas cummerpust. Teopema Daeca u reopema

O MMPOIIOPIHNOHAJIBHBIX OTPC3Kax.



Cpennue nuHUM TpEeyroibHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuKa.

[TogoOue TpeyroabHHKOB, Kodduiment mnomodus. IlpusHaku mog00us
TpeyroibHUKOB. [IpuMeHeHne nogo0us Mpu pelieHud IPAKTUYECKUX 3a/1a4.

CpoiicTBa Mmomaneit reomerpuueckux ¢uryp. DopMynsl Ui IUIOHIAAU
TpEyroibHUKA, apajiesiorpaMma, pomoa u Tpaneruu. OTHOIICHUE TI0a1el T0100HBIX
¢uryp.

Brruncnenue miomane TPEyroabHUKOB M MHOTOYTOJIBHHKOB Ha KIIETYATOU
Oymare.

Teopema IImdaropa. Ilpumenenne Teopembl Iludaropa Tmpu pelIeHUH
MPAKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpPOTO yIJla TMPSAMOYIOJbHOIO TPEYTrOJbHHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKACCTBO. TpuronoMmerpuyeckue GyHkiuu yrios B 30,
45 u 60°.

Brniucannble W HEHTpandbHBIE YIJIbI, YTOJd MEXAY KacaTeJIbHOM M XOpJOH. YTJIbI
MEXy XOpJIaMH U CEKYIIMMU. BrincaHHbIe U OMMCaHHbIEC YEThIPEXYTOJIbHUKHN. B3auMHoe
pacroJio)keHne AByX oKpykHocTel. Kacanue okpykHocTei. OO1ue KacarelbHbIC K TBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yriios oT 0 o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAeCTBO. DOPMyIIbI IPUBENCHUS.

Pemienue tpeyronbHukoB. TeopeMa KOCHHYCOB M TE€OpEMa CUHYCOB. PernieHue
MPAKTUYECKUX 3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoGpazoBanue mogobus. [Togo06me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MPOU3BEICHUU OTPE3KOB XOPJ, TEOPEMbI O MPOU3BEACHUU OTPE3KOB
CEKYILHX, TEOpEMa O KBaIPATE KacaTEIbHOM.

Bekrop, nnuHa (MOysib) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUH HAJY
BEKTOpaMH. PaznokeHue BEKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopam. KoopamHatbl
BekTOopa. CKalIpHOE MPOU3BEJACHUE BEKTOPOB, MPUMEHEHHUE ISl HAXOXJICHUS UIMH U

YTIIOB.



JlekapTOBbl KOOpAMHATHI HA INIOCKOCTH. YPABHEHHUs INPSMONM U OKPYXHOCTH B
KOOpJMHAaTaX, II€PECEUCHUE OKPYKHOCTEH WU NpsIMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHHE.

IIpaBunbHBIE MHOTOYrONBHHUKHM. JlJIMHA OKpPYXKHOCTH. I'pamycHas M paauaHHas
Mepa yria, BBIYHCICHHUE UIMH OyT OKpykHOcTel. [limomans kpyra, cekropa, CermMeHTa.

JIBIDKEHUSI IUIOCKOCTH W BHYTPEHHHE CUMMETpUH GuUryp (31eMeHTapHbIe
npencrasiaeHus). [lapannensHbiii nepenoc. [loBopor.

IINTAHUPYEMBIE  PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOT'O OBIIETI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl yueOHOTo Kypca «I eomeTpus»
XapaKTEepPU3YIOTCA:

1) maTpuoTHYecKOe BOCIIUTAHME:

IIPOSIBJICHUEM HMHTEpECa K IMPOLIIOMY M HACTOSLIEMY POCCUHUCKOM MaTEMAaTHKH,
LIECHHOCTHBIM OTHOLICHUEM K JIOCTHIKEHHUSM POCCUHCKMX MAaTEMaTHKOB U POCCHMCKON
MaTE€MaTHUYECKOM WIKOJBI, K HCIIOJB30BAHUIO JTHUX JOCTH)KEHUM B JAPYIMX HayKax M
MPUKIAIHBIX chepax;

2) rpa:kaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEH IpaykAaHWHA U pealn3aliy ero mpas,
Npe/ICTaBICHUEM O MaTEMaTHUYECKIX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUM, TPOLENYyp TpakJaHCKOro oOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKHUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAayKH, OCO3HAaHMEM BaXXKHOCTH MOPAIBHO-3TUYECKUX
IIPUHIUIIOB B IEATEIBHOCTH Y4EHOIO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHME B PCIICHMM INPAKTUYECKUX 3a1ad
MaTEMaTU4YECKOM  HAINPaBICHHOCTH, OCO3HAHMEM  BaXXHOCTH  MAaTE€MaTU4YECKOTO
o0pa3oBaHWs Ha TMPOTHKEHUH BCEH JKM3HM I YCHEHIHOH mpodeccrnoHambHON

ACATCIIBHOCTU W PA3BUTUCM HCO6XOI[I/IMBIX YMCHHﬁ, OCO3HaHHbIM BBI60pOM nu



NOCTPOCHUEM HHAMBUAYAIbHOW TPAEKTOPUM OOpPA30BaHUS W KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIMTaHHE:

CIIOCOOHOCTPIO K  AMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTEeMaTH4YECKUX OOBEKTOB, 3aJay, pEHICHUH, pacCyX ACHHUM, YMEHUIO BUIETh
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHMSL:

OpHUEHTAINEH B IeITeTbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUHBIX MPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOIbI U OOIIECTBA, TOHUMAaHUEM
MaTeMaTH4YEeCKOW HayKU Kak c(epbl YeIOBEUECKOM AeSTEIbHOCTH, ITANOB €€ pa3BUTHUS U
3HAYUMOCTH JUIS DPAa3BUTUS LMBWIM3AIMH, OBJAJCHUEM S3BIKOM MAaTEeMAaTUKU U
MaTeMaTH4YEeCKOU KyIbTYypOH KaK CpEeJICTBOM IMO3HAHUSI MUPA, OBJIaJCHUEM [IPOCTEUITUMU
HABbIKAMU UCCIIEI0BATEIBCKOM 1eATeTbHOCTH,

6) ¢usnueckoe BocnUTaHUE, (POPMHPOBAHHME KYJIbTYPBI 3A0POBbS H
IMOLMOHAJIBHOIO0 0J1aronoIy4usi:

TOTOBHOCTBIO IPUMEHATh MaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUsI 370pOBOTO 0Opasza >KHU3HU (370pOBOE MHUTaHUE, COATIAHCHUPOBAHHBIA PEXUM
3aHATHI U OTJbIXA, perysipHas (u3ndeckas akTUBHOCTH), COPMUPOBAHHOCTHIO HABBIKA
pedraexcuu, NpU3HaHUEM CBOETO MpaBa Ha OIIMOKY M TAaKOT'0 K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpUEHTAaIlMell Ha MPUMEHEHHWE MaTeMaTHMYeCKHX 3HAHUM IS pelIeHHs 3aaad B
00JaCTH COXPaHHOCTU OKPY’KaIOIIEW Cpe/bl, INIAHUPOBAHMS MOCTYIKOB M OLIEHKH HX
BO3MO>KHBIX MTOCTIEICTBUH JUIS OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM II100aIbHOTO XapakTepa
HKOJIOTMUECKHUX ITPOOJIEM U MyTeH UX peleHus;

8) ajanTauus K M3BMEHSIOIIMMCS YCJIOBUAM COLMAIBLHOU M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBUSX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH 4epe3 IMPAKTUYECKYIO JIESATEIBHOCTh, B TOM YHUCIIE YMEHUE
YUUTbCA Y APYTHX JIOJEeH, MpuoOpeTaTh B COBMECTHOM NEATETbHOCTH HOBBIE 3HAHUA,
HABBIKM Y KOMIIETEHIIMHU U3 ONBITA JIPYTHUX;

HEO0OXO0IMMOCTBIO B (JOPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4Hciie (OPMYIUPOBATH

nJICu, MOHATHA, I'MIIOTC3bI 00 00BEeKTax u SABJICHHUAX, B TOM YHUCJIC paHCC HCHU3BCCTHLIX,



0CO3HaBaTh ACPHUINUTHI COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH, TIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOUINI KOHTpMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUs
U IecTBHS, (POPMYIUPOBATH U OLIEHUBATh PUCKH U MOCIENCTBUA, (POPMHUPOBATH OIIBIT.

METANPEJAMETHBIE PE3YJIbTATbI

Ilo3naBaTe/ibHBIe YHHBepPCcAJIbHbIE Y4eOHbIe 1eliCTBUS

ba3oBrble Jornyeckue AedcTBUA:

J BBISIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTeMaTUYECKHX
O00BEKTOB, MOHATHUWA, OTHOIIEHHM MEXIy MOHATHUSAMHU, (OPMYJIHMPOBATh ONpPENEICHUS
NOHATUHM, YCTaHABIUBATh CYIIECTBEHHBIH NpPHU3HAK KIAacCU(UKALUU, OCHOBAHUS IS
0000111eHUsI U CPAaBHEHUS], KPUTEPUU IIPOBOAMMOIO aHAJIN3a;

J BOCIIPUHUMATh,  (OPMYJIUPOBaTh M  NpeoOpa3oBBIBATh  CYXACHUS:
yTBEpAUTEIbHBIE U OTPULIATENIbHbIC, €IMHUYHbIEC, YACTHBIE U OOIINE, YCIOBHBIE,

J BBISIBJISITh ~ MaTeMaTHYEeCKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
NpoTHBOpeUns B (PaKkTax, JaHHBIX, HAOJIOIEHUSIX U YTBEP)KICHUSX, MPEAIaraTh KpUTepUn
JUISl BBISIBJICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUUIL;

o JieNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYyKTUBHBIX U
MHAYKTHBHBIX YMO3aKJIFOUEHUH, YMO3aKIOUEHHI 110 aHAJIOTHH;

o pa30Ouparh JA0OKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (MpsMble U OT
IPOTUBHOTIO), IPOBOJIUTH CAMOCTOSITEIBHO HECIIOXKHBIE JOKA3aTEIbCTBA MATEMATHUECKHUX
¢dakToB, BBICTPaWBATh APryMEHTALMIO, TPUBOAUTH MPHUMEPHl M KOHTPIPHUMEPHI,
000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

o BBIOMpATh crmoco0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BAapUaHTOB pEIICHUs, BHIOMpATh HaubOojee MOAXOMSAIIMNNA € y4ETOM CaMOCTOSITEIbHO
BBI/IEJIEHHBIX KPUTEPUEB).

ba3oBrble ucciieqoBarenbCcKue AeCTBHA:

J UCMOJIb30BaTh BONPOCHI KAaK MCCIIENOBATEIbCKUNH MHCTPYMEHT HO3HAHMS,
dbopMyIHpOBaTH BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIeMy, CAMOCTOSTEIHLHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (hOpMUPOBATH TUIIOTE3Y, apryMEHTHPOBATH CBOIO

MMO3UIIMI0, MHEHUE;



o IPOBOAUTH IO CAMOCTOSITENBHO COCTaBICHHOMY IIJIaHY HECIIOXKHBIN
DKCMIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAHME IO  YCTAHOBJEHUIO  OCOOCHHOCTEH
MaTeMaTH4YeCKOTO 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOOI;

o CaMOCTOSTENbHO (OPMYIHPOBATH O0OOOIIEHHS] U BBIBOJBI MO Pe3yJbTaTaM
NPOBEIEHHOTO HAOJIONCHUS, HCCIEIOBAHMs, OLIEHUBATh JOCTOBEPHOCTH IMOIYYCHHBIX
PE3yABTATOB, BEIBOJAOB M O00OIIICHHUIA;

o IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE IIpOILlecCa, a TAaKXKE BBIJABUTATh
IPEIOJIOKEHHS O €r0 Pa3BUTUN B HOBBIX YCIIOBUSX.

Pa6ora ¢ undgopmanmeii:

o BBISIBJISITh HENOCTATOYHOCTh U  M30BITOYHOCTh HH(MOpPMAIMK, JaHHBIX,
HEOOXOIMMBIX JUISl pELIeHMs 3aa4u;

o BbIOMpATh, AaHATU3UPOBATh, CHUCTEMATHU3HPOBATH M HMHTEPIPETHPOBATH
MH(OPMALINIO PAa3IMYHBIX BUJOB U (POPM MpeCTaBICHHUS;

o BbIOMpaTh (opMmy mpencTaBieHus HHPOPMAUA U HWUIIOCTPUPOBATH
pelraeMble 3a7a49i CXeMaMu, TuarpaMMaMy, HHOHM rpaduKoi 1 UX KOMOMHAIUSIMU;

o OLICHMBAaTh HANEXKHOCTb HH(OpPMAIMU IO KPUTEPUSIM, MPEAT0KEHHBIM
yUuTeNIeM WK CHOPMYITUPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHuKaTHBHBIC YHHBEpCAJIbHbIC YUeOHbIe 1eiiCTBUA:

o BOCIPUHUMATH U (POPMYITHPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHIMHU
U LeSIMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS MO XOAY peUIeHHs 3a/Jaud, KOMMEHTHUPOBATh
IIOJIYYEHHBIN pe3yJIbTarT;

o B X07le 00CYXJACHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKIaeMON TEMBI,
npo0OsieMbl, pelraeMon 3ajaud, BhICKA3bIBAaTh MJIEW, HAllEJIEHHBIE HAa TMOUCK pEIIEHUS,
COMOCTAaBJIATh CBOM CYXKIEHHS C CYXICHUSAMU JPYIrMX Y4YacTHUKOB JIMAJIora,
oOHapy>KMBaTh Pa3IMyue U CXOJICTBO MO3UIUH, B KOPPEKTHON (opme (HopMyIHpoBaTh
pa3HOrIacusi, CBOU BO3PAKECHUS;

o IIPEACTABIATH PE3YJIbTAThl PEIICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIIEA0BaHU,
MPOEKTa, CAMOCTOSITENILHO BBIOMPaTh (POpMAT BHICTYIUICHUS C YIETOM 3a]1a4 MTPEe3EeHTAI[UU

¥ 0COOEHHOCTEH ayAUTOpHUH;



o NOHMMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAH/IHON U MHIMBUIyaJIbHON
paboThI IpU peLICHUH yU4eOHBIX MaTEMaTHYECKUX 33]1a4;

o IPUHUMATH LI€Jb COBMECTHON JESTENBHOCTH, MJIAHUPOBATh OPraHU3alNI0
COBMECTHOM paboThI, pacnpeAessaTh BUIbI paboT, JOroBapuBaThCs, 00CYKIAaTh MIPOLECC U
pe3yabTaT paboTsl, 0000111aTh MHEHHS HECKOJIBKHX JIIOJIEH;

o y4acTBOBaTb B TIpPyHHoBbIX QopMmax padboTel (oOcyxnaeHus, oOMeH
MHEHMSIMH, MO3TOBBIE€ ILITYPMBI M JIpyrH€), BBIIOJHATH CBOIO YacTb pabOThl U
KOOPJMHUPOBATH CBOM ACHCTBHUS C JAPYTMMU WIEHAMH KOMAaH]Ibl, OLIEHUBATh KaueCTBO
CBOETO BKJIaJga B OOLIUI MPOAYKT MO KPUTEPHUSIM, c(HOPMYIHPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe ydeOHbIe 1eiCTBHUA

Camoopranusanus:

o CaMOCTOSITEIbHO COCTABJIAThH IUIaH, AJIFOPUTM pEIlIeHUs 3aAaud (WM €ro
4acTh), BBIOMpATh CHOCO0 peleHus] ¢ Y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATh BapHaHThl PEHICHUH C y4ETOM
HOBOMW MH(pOpMaImu.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIN HHTE/JICKT:

o BJIa/IETh CI0cO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOLiecca U pe3yJibTara
pELIeHNs MaTeMaTUYECKOM 3a1a4u;

o NpeBUJIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh IIPU PELICHUH 33/1a4H,
BHOCUTh KOPPEKTHBBI B JACSITEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJECHHBIX
OIMOO0K, BRIABICHHBIX TPYJHOCTEH;

o OLICHUBATh COOTBETCTBUE pPE3yJIbTaTa ACATEIbHOCTH MOCTABICHHOW LIENU U
YCIOBHSIM, OOBSCHATH NPUYMHBI JOCTIDKEHUS WM HEJAOCTIDKEHHUS IEeNH, HaXOIHUTh
OIIMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y o0yuyenus B 7 kiaacce 00y4aromuiicss HOTYYHUT CIACAYIOUINE MPEAMETHBIC
pE3yNbTATHI:

Pacno3naBathe M3ydeHHBIE T€OMETPHUYECKUE (PUTYpBI, OMPEAENIATh MX B3aUMHOE

PAacCIIOJIOKCHHUC, 1/1306pa>1<aTI> TCOMCTPHUICCKHUC q)HprBI, BBIIIOJIHATD YCPTCIKU 110 YCIIOBHUIO



3agauu. I3MepsTh JIMHENHBIE U YIJIOBBIE BEJIMYMHBIL. PemaTe 3a1aui Ha BBIYKCICHUE IJTUH
OTPE3KOB U BEJINYMH YIJIOB.

Jlenath rpyOyI0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIUYUH MPEIMETOB B peajbHOU
YKU3HU, pa3MEPOB IPUPOIHBIX 00BEKTOB. Paznuyarh pazMepsl STHX 00BEKTOB MO MOPSIKY
BEJIMYHHBI.

CTpouTh 4epTeKU K TEOMETPUUYECKUM 3aJa4aM.

[Tonp30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BaTh MPU3HAKHA U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB TP PEIICHUH 3a/1a4.

[IpoBOANTH JOTUYECKUE PACCYXKACHUS C HCIOIb30BAHUEM TI€OMETPUUYECKUX
TEOPEM.

[lonb30BaThCcsl MpU3HAKAaMH  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTrOJbHUKOB,
CBOWMCTBOM MEJHMaHbl, MPOBEAEHHON K TUIIOTEHY3€ MNPSIMOYTOJBHOTO TPEYrOJIbHUKA, B
pEIIeHUU TEOMETPUUECKUX 3a]ad.

OnpenensTe MapamuieabHOCTh MPSAMBIX C IMOMOIIBIO YIJIOB, KOTOpPhIE 00pa3yeT ¢
HUMU cekymas. OnpenensTs NapauieIbHOCTh MPSMBIX C IOMOIIBID PaBEHCTBA
PacCTOSHUM OT TOYEK OJHOM MPSMOU 10 TOUYEK JAPYrOM IPSIMOU.

PemaTts 3aaun Ha KaeT4aToil Oymare.

[TpoBOIUTH BHIUKCICHUSI U HAXOIAUTh YHUCIOBBIC U OYKBEHHBIC 3HAYCHHS YIJIOB B
FeOMETPUYECKUX 3aJadyax C HCMHOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX IIPH MIEPECEUYEHUH JIBYX MapaieIbHBIX
NpsAMBIX CeKyIlIeH. PemaTe mpakTUYecKue 3aaui Ha HaX0XKJECHUE YTIJI0B.

Bnagetp mnoOHATHEM TEOMETPUUYECKOTO MECTa TOYEK. YMETh OIPEIETATh
OHCCEKTPHUCY yTiia U CepeAUHHBIN NEPHEHANKYIISIP K OTPE3KY KaKk TeOMETPUUYECKUE MeCcTa
TOYEK.

DopMyIHpOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMETpa
OKPYXKHOCTH, TOJb30BATHCS HMX CBOMCTBAMU. YMETh NPUMEHSATh 3TH CBOWCTBA MpHU
pELIECHNH 3a]1a4.

Bianerp mnoHSATHEM OINMCAaHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh
HaxomuTh e€ 1eHTp. [lomb3oBarhest (akTamMu O TOM, YTO OHCCEKTPHCHI YIIIOB
TPEYroJIbHUKA IEPECEKAIOTCS B OTHOW TOUYKE, U O TOM, YTO CEPEIUHHBIE EPIIEH UK YIISIPBI

K CTOpOHaM TPCYTOJIbHHKA IICPCCCKAOTCS B OJIHOM TOYKE.



Brnagers mNoHATHEM KacaTeIbHOW K OKPYKHOCTH, IIOJIb30BAaThCSl TEOPEMOM O
NEePIEHIUKYISIPHOCTH KacaTeJIbHON U paJinyca, MPOBEAEHHOTO K TOUKE KACaHUS.

[Tosnp30BaThCsl MPOCTEUIIUMU T€OMETPUUYECKUMU HEPABEHCTBAMH, NMOHMMATh UX
MPaKTUYECKUI CMBICII.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE IOCTPOCHMSI C IMOMOIIBIO LHUPKYIS H
JIMHEVKH.

K xon1y o6yuenus B 8 kinacce oOydaromuiics MOIyYuT CIEIYIOUIME TPEIMETHBIE
pEe3yNbTaThI:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, M10JIb30BATHCS
UX CBOMCTBAMHU MPH PEUICHUH F'€OMETPUUYECKUX 3aau.

[IpuMeHsTH CBOMCTBA TOUKH NEPECEUEHUSI MEIMaH TPEYroJibHUKA (LIEHTpa Macc) B
pEIIECHNH 3a]1a4.

Bnaners moHsiTMeM cpeqHed JUHUU TPEYroJbHUKA W TpanelUuu, MPUMEHSTh HUX
CBOMCTBAa NPHU pelIEHWH reomeTpuueckux 3anad. llosmp3oBatbesa teopemon Paneca u
TEOPEMOI O IPOMOPLHUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUISl PELIEHUS MPAaKTHYECKUX
3ajad.

[IpumeHsaTs NpU3HAKKU MOAOOUS TPEYrOJIbHUKOB B PEIICHUH TIE€OMETPUUYECKUX
3ajad.

[Tons3zoBathcsi  Teopemoit [ludaropa st pemieHUs] TEOMETPUUYECKUX U
npakThuueckux 3aaad. CTpouTh MaTEeMaTUYECKyH0 MOJENb B MPaKTUYECKUX 3aJayax,
CaMOCTOSTENBHO JIENaTh YePTEK U HAXOJAUTh COOTBETCTBYIOIINE UTUHBI.

BrageTs NOHATUAMU CHHYCA, KOCUHYCA M TAHI'€HCA OCTPOTO YIJIa IPSIMOYTOJIbHOTO
TpeyronbHuKa. [101630BaThCsl STUMU MOHATUSIMU JJIsS PELICHUS MPAKTUYECKUX 3a]1ay.

Brruncnsate (pa3nuuHbIMH CcIOCOOaMH) TIIONMIAJb TPEYroJbHUKA M TUIOMIATU
MHOTOYTOJIbHBIX (Uryp (HOJB3ysCh, TAe HEOOXOAMMO, KajbKynsiTopom). [Ipumensarts
MOJIyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a7auax.

BnageTs NOHATUSAMU BIMCAHHOIO U LIEHTPAJIBHOI'O YIJIa, UCII0JIb30BATh TEOPEMBI O
BIIMCAaHHBIX YIJaX, YIrJlax MEXIy XOpAaMH (CeKyIIMMH) M YIie MEXIy KacaTeIbHOU U
XOpAOH IPU pelIeHNH T€OMETPUYECKUX 3a]au.

Brnagers MOHATHEM OMNMCAHHOIO YETBHIPEXYTOJIbHUKA, IPHUMEHITh CBOMCTBA

OIMMCaHHOT O IIeTI)IpéXyr‘OJ'H)HI/IKEl IIpnu pCIICHUHU 3a/1aY.



[IpuMeHATh NOTyYEHHBIE 3HAHUS HAa IPAKTUKE — CTPOUTh MATEMATUYECKHUE MOJIETTU
JUIsl 337124 peaibHON JKU3HU U ITPOBOJUTH COOTBETCTBYIOIME BEIYMCIIEHUS C IPUMEHEHUEM
10100MsI U TPUTOHOMETPUH (TOJIB3YSACh, TJ€ HEOOXOIUMO, KAIBKYIATOPOM).

K koH1y 00yuenus B 9 kiaacce 00y4aromuiicss HOTYyYUT CIAEAYIOLINE PEAMETHBIE
pE3yJbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKLIHU OCTPBIX YIJIOB, HAXOJAUTh C UX IOMOLIBIO
pa3IMyYHbIE 3JIEMEHTHl MPSMOYIOJBHOTO TPEYTONbHUKA («PEIICHHE MPSMOYIOJIbHBIX
TPEYTroJIbHUKOB»). HaxomuTh (¢ MOMOLIBIO KaJbKYJISATOpa) JUIMHBI M YIJIBL JJIs
HETaOIMYHBIX 3HAUEHUI.

[lonb3oBaTthest (QopmMylaMu NPUBENEHUS M OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXKJIECTBOM  JJII  HaxOXXICHUS  COOTHOLIEHHH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYHUHAMU.

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB MUl HaXOXAECHHS pPa3IUYHBIX
AIIEMEHTOB TPEYrOJbHUKA («pEUICHUE TPEYTOJbHUKOBY»), MPUMEHITh UX MPU PEIICHUU
reOMEeTPUYECKHX 3a/1ay.

Bnaners monstHsiMu mnpeoOpa3oBaHHMs NOJ00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Ilonb3oBatbest cBoiicTBaMHU MOJ00OMST MPOU3BOJBHBIX (PUTYpP, YMETh
BBIUUCIIATH JJIMHBI U HAXOAUTH YIJIbl y TO0OHBIX ¢uryp. [IpumensaTs cBoiicTBa momo0us
B IIPAKTHYECKUX 3a/layax. Y METh IPUBOAUTH MPUMEPHI OJJOOHBIX (UTYp B OKpYXKatOLIEM
MUDE.

[Tonb3oBaThCcsi TeOpeMaMH O MPOU3BEACHHM OTPE3KOB XOpA, O MPOU3BEACHHUU
OTPE3KOB CEKYIIUX, O KBaJlpaTe KacaTeJIbHOM.

[Tonmp30BaTHCSI BEKTOPAMHU, IIOHUMATh UX T€OMETPUUYECKUNA U (PU3UUECKUN CMBICI,
NPUMEHSTh UX B PEIICHUN T'€OMETPHUUECKHX U (pu3nueckux 3aaad. [I[pumeHsTs ckaasipHoe
IIPOU3BEACHUE BEKTOPOB JJIs1 HAX0XKACHMS IUTMH U YIJIOB.

[Tonb30BaThCcsi METOJIOM KOOpPAMHAT Ha TUIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
F€OMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

BiageTs NOHATHAMHY IPaBUIIBHOIO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
YT OKPY>KHOCTH M paJMaHHOW MEpBI YIJIA, YMETh BBIYMCIATH IUIOLIA/Jb KPyra U €ro

yacTel. [IpumMeHaTs nosydeHHble YMEHHs B IPAKTUYECKUX 3a4a49ax.



HaxoauTe ocu (M1 HEHTPbI) CHMMETPHUH (DUTYpP, TPUMEHSTH IBUKEHUS TUIOCKOCTH
B IPOCTEUIINX CIIydasiX.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA TIPAKTHKE — CTPOUTh MATEMATUYECKHUE MOJIETTH
JUIA 3a/1a4 peabHOM )KU3HU U IPOBOUTH COOTBETCTBYIOIIME BHIYMCICHHSI C IPUMEHEHUEM
nofooust W TPUTOHOMETpUYECKUX  (yHKUMKA  (IIONB3ysiCh, TIZ€ HEOOXOAMMO,

KJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne  HammeHoBaHHe pa3/iesioB U TeM NMPOrpaMMbl KoJsm4yecTBO 4acoB dueKkTpoHHbIE (LM (POBbLIE)
n/n Bcero K.P. ILP. o0pa3oBaTejibHbIE PeCypPChI
1 HauabHble TeOMETPHYECKUE CBEICHHMS 10 1 bubanoreka IJOK https://m.edsoo.ru/7f415e2e
2 TpeyronpHUKH 15 1 bubmmoreka LIOK https://m.edsoo.ru/7f415e2e
3 [MapasienbHbIe TpsSMbIC 11 1 bubmmoteka I{OK https://m.edsoo.ru/7f415e2e
4 COOTHOIICHUS MEKIY CTOPOHAMHU U YIJIaMH TPEYTOJbHUKA 18 2 bubmmoteka [{OK https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue 4 1 bubmmoteka [{OK https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 6 0
8 KUIIACC
Ne HanmeHoBaHue pa3/ie/ioB U TEM NPOrPaMMBbI Komriecrso 4acos _ Jnexrponnbie (mudposbie)
n/n Bcero K.P. II.P. o0pa3oBaTeibHbIe pecypcChl
1 YeThIpEXyroJbHUKU 12 1 bubmunoteka LIOK https://m.edsoo.ru/7f417e18
9 Teopema daseca 1 TeopemMa 0 MPOMOPITHOHATBHBIX OTPE3KaX, MOT00HBIE 15 1 BuGmorexa LOK https://m.eds0o.ru/7f417e18
TPEYrOJIbHUKH
3 [Tnomanes. HaxoxaeHne miomanei TpeyroabHUKOB U MHOTOYTOJIBHBIX 14 1 Buborexa LIOK https://m.eds00.ru/7f417¢18
¢uryp. IInomanu nogo6HbIX GuUryp
4 Teopema [1udaropa u Hauasia TPUTOHOMETPUHU 10 1 bubnunoteka [IOK https://m.edsoo.ru/7f417e18
5 V116l B OKPY>XHOCTH. BrincaHHbIe M OMCaHHBIE HETBIPEX YrOJTbHHKH. 13 1 BuGmiorexa LIOK https://m.edsoo.ru/7f417e18
KacarenbHble K OKpy:KHOCTH. KacaHue oKpyKHOCTEH
6 [ToBTOpenue, 0000IICHNE 3HAHHUI 4 1 bubnmoteka [{OK https://m.edso0.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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9 KUIIACC

Noe KoJinyecTBo yacos DuiekTpoHHbIE (MM (PpPOBbBIE)
HaumMeHoBaHuUe pa3esioB H TeM MPOrPaMMbI

n/n Becero K.P. II.P. oOpa3oBaTejibHbIe pecypchbl

1  Tpuronomerpus. Teopembl KOCHHYCOB U CHHYCOB. PellieHre TpeyroibHUKOB 16 1 bubmuoreka [{OK https://m.edsoo.ru/7f41al2c

2 IIpeobpazoBanue mogobus. MeTpruuecKkue COOTHOLICHUSI B OKPYKHOCTH 10 1 bu6mumoreka LIOK https://m.edsoo.ru/7f41al2c

3 | Bekropsl 12 1 bubmuoreka [{OK https://m.edsoo.ru/7f41al2c

4 ]JlekapTOBBI KOOPJMHATHI HAa TNIOCKOCTH 9 1 bubnuoteka [{OK https://m.edsoo.ru/7f41al2c

5 [IpaBunbHBIC MHOFOYFOVJILHI/IKI/I. JITMHa OKPY>KHOCTH | ILJIONIAh KPyTa. 3 BuGmiorexa LIOK https://m.edsoo.ru/7f41a12c
Brruunciienue mioniaaei

6  JIBmKeHUSs IUIOCKOCTH bubnmuoreka L{OK https://m.edsoo.ru/7f41al2c

7 IloBropenwue, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUH 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

1. Marematuka. ['eomerpusa: 7-9-¢ kimacchl: 0a30BBIM YPOBCHbB:

yueOHuK, 7-9 xnaccel/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u apyrue,
Axk1monepHoe obmectBo «M3narensctBo «lIpocBerienue»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Martemaruka. ['eomeTpus: 7-9-e kiraccel: 6a30BbIN YPOBEHB: yueOHUK, 7-9
kiaccel/ AtanacsH JI.C., byty3oB B.®., Kagomiies C.b. u npyrue, AKiinoHepHoe
obmectBo «M3narensctBo «IIpocBeiienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPChI
CETU UHTEPHE

bu6morexa IIOK
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