PabGouasi nporpamma no y4ye0HOMY npeaMeTy
IF'EOMETPHUA 7-9 kaace



HOACHUTEJBHAA 3AIINCKA

['eoMeTpus kKak OJJUH U3 OCHOBHBIX Pa3/JEJIOB IIKOJbHON MATEMATUKH, UMEIOIINN
CBOCH I1e/ThI0 00€CTICUNTh U3yUYE€HNUE CBOWCTB M pa3MEPOB (PUTYP, UX OTHOIICHUNA U
B3aMMHOE€ PACIIOJIOKEHHUE, OMUPAETCS Ha JIOTMYECKYIO, JTOKA3aTENbHYIO JIMHHUIO.
IleHHOCTh HM3YyYCHUS TI€OMETPUHM Ha YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYYAIOUIUMKCS YYUTCS MPOBOJUTH JI0KA3aTENIbHbIC
pacCykJeHUsl, CTPOUTHh JIOTUYECKHE YMO3aKIIOUECHUS, JOKa3bIBaThb HCTHUHHbBIC
YTBEPKIAEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHHUS «OT
MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpaTHBIC
YTBEPKICHUS.

BTopoil 1enp0 M3ydeHHS] TEOMETPUM SBISIETCS HCIOJIb30BAHHUE €€ KaK
WHCTPYMEHTA NpPU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpPEYAIONIMXCSI B peajgbHOM >ku3HM. OOydaromuiicss MODKEH HayYUThCS
OMPENICNIUTh TEOMETPUUYECKYIO (PUTYpy, OMHUCATh CIOBaAaMHU JAHHBIA YEPTEXK WIU
PUCYHOK, HAWTH IUIONIAb 36MEJIBLHOTO YUaCTKa, pAaCCYUTATh HEOOXOAUMYIO JIUHY
ONTOBOJIOKOHHOTO Kalens uiau TpeOyeMmble pa3Mephl rapaka sl aBTOMOOHJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUUCIUTENIbHAS JIMHUS B MU3YYECHUU T€OMETPHHU.
[Ipu pemieHuu 3a7a4 MPAKTAYECKOTO XapakTepa OOYyYaroMIUICS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTM  PEATbHBIX JKMU3HEHHBIX CHUTyallud, TPOBOJIUTH
BBIYUCJICHUS U OLICHUBATD aJICKBATHOCTh MOJYYEHHOTO PE3YiIbTaTa.

KpaiiHe BaxxHO TOMYEPKUBATH CBSI3U TEOMETPUU C JAPYTMMH y4eOHBIMU
peMEeTaMi, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS TEOMETPUIECKUX (PUTYD
U TIOHSTHH, IEMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHUU B (PU3UKE U
TeXHUKEe. OTH CBA3UW HauOoyiee SpKO BUIHBI B TeMax «BekTopei»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty Hu  «Teopema
[Tudaropar.

Yyebnsii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIUIME OCHOBHBIE pa3/Ieibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
FCOMETPUYECKUX  BEIUYUH», «JlekapToBbl KOOpAMHATHI HAa  IJIOCKOCTWY,
«BekTopbl», «/[BrkeHus maockocTtny, «IIpeodpazoBanus moao0usy.

Ha n3yuenue yuedbHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefieni0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJen0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIIO).

COAEPKAHUE OBYUEHUS

7 KIIACC

HauanbHbie nonsTus reometpun. Touka, npsimasi, OTPE30K, JIyd. YToia. Buael yrios.
BeprukaneHble U cMexHbIE yribl. buccekrpuca yria. JIomaHasi, MHOTOyTrOJIbHUK.
[TapannenbHOCTh U NEPIEHIUKYISIPHOCTD MPAMBIX.

Cummetpuunbie Gurypbl. OCHOBHBIE CBOHCTBA OCEBOM cuMMeTpuu. [Ipumepbt
CUMMETPUH B OKPY’KAIOIIEM MHPE.

OCHOBHBIE TIOCTPOCHHSI C TOMOIIBIO LUPKYJISd U JIMHEHKH. TpeyroiabHUK.
Bricora, Menuana, OuccekTpuca, uxX CBOMCTBA.

PaBHOOeIpeHHBI U PABHOCTOPOHHUU  TPEyrojJpHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.



CBolicTBa U MPU3HAKK PABHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa U NMPU3HAKY MapaJIEIbHBIX TpsAMbIX. CyMMa yriioB TPEYroiabHUKA.
Brenrnue yriel TpeyroJibHUKA.

[IpssMOyroNibHBIA ~ TpeyrodbHUK. (CBOMCTBO MeEIUAaHBI MPSIMOYTOJBHOTO
TPEYTrOJIbHUKA, TPOBEIEHHOM K TUIIOTeHY3€. [[pr3HaKu paBeHCTBA IPSAMOYTOJIBHBIX
TPEYroJIbHUKOB. I IpsIMOYyTrOabHBI TpEeyroabHUK ¢ yraom B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJTMHE
JIOMaHOW, TeopemMa O OoJblieM yrie W OOoJbIIeil CTOPOHE TPEyroiabHUKA.
[leprieHIUKYJISIp U HAKJIOHHASL.

['eomeTpuueckoe MecTO TOYeK. buccekrpuca yriia u CepeaUHHBIN
MEPIIEHAUKYJISP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOopJla U JuaMeTp, HuX cBoilcTBa. B3ammuoe
PACIOI0OKECHUE OKPYKHOCTH M IpsAMoM. KacarenbHas M cekyias K OKpPY>KHOCTH.
OKpy»XHOCTb, BIIUCaHHasT B Yroj. BrnmucaHHas W oONMCaHHas OKPYKHOCTH
TPEYTrOJIbHUKA.

8 KIIACC

UYeteipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBoicTBa. YacTHbie
Cllyyau MapajujiesiorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajapar), UX MNPU3HAKH U
cBoiicTBa. Tpamenusi, paBHOOOKas Tpameuusi, €€ CBOICTBa U NPU3HAKU.
[IpssmoyronbHas Tparenus.

Meron ynBoenust menuanbl. LlenTpansHas cumMmerpus. Teopema Paineca u
TEOpEMa O IPOIOPLUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuy. LIeHTp Macc TpeyrojapHuKa.

[Togobue TpeyroabHukoB, Kodhduiment noaodbus. [Ipusznaku momOOUS
TpeyroJibHUKOB. [IpuMeHenne noqo0ust mpu peleHny MPaKTUYEeCKUX 3a1a4.

CpoiicTBa miomaneid reomerpuyeckux ¢uryp. Dopmynbl A IIIOMATA
TpPEYroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAen
no00HBIX (Uryp.

Brluncnenne miomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsbl I[ludaropa npu pemenun
MIPAKTUYECKUX 3a7a4.

CHHYC, KOCHHYC, TaHI€HC OCTPOro yria MPsSMOYTrOJbHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpuuecKkue (yHKIUU
yriioB B 30, 45 u 60°.

BrnircanHble ¥ HEHTpaAJIBHBIE YTIIBL, YTOJ MEXKAY KacaTEIbHOU U XOPAOU. YTIIbI
MEXIy XOpAaMH M CEKyLIMMH. BIMcaHHbIE M ONMCAHHBIE YETBIPEXYTOJIBHUKHU.
B3aumHoe pacnosioxkeHue AByX OkpykHocTei. Kacanue okpyxuocrten. OOuiue

KAacaTeIbHBIE K IBYM OKPYKHOCTSIM.
9 KIIACC



Cunyc, kocuHyc, TaHreic ymioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOpMYIIbI MPUBEACHUS.

Pemenune tpeyronpHnkoB. Teopema KOCUHYCOB M TeOpEMa CUHYCOB. Pemienue
MPAKTUYECKUX 33/1a4 C UCTOJIB30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHUHYCOB.

[IpeobpazoBanne nomoous. [logodue COOTBETCTBEHHBIX JIIEMEHTOB.

Teopema o0 Mpou3BeIEHUU OTPE3KOB XOP, TEOPEMBI O TPOU3BEICHUN OTPE3KOB
CEKYIIUX, TeoOpeMa O KBaJipaTe KacaTeIbHOIl.

Bektop, gmmHa  (MOAynb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOKHO HAITPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluyd HaJ BEKTopamH. PasznoxkeHue BEKTOopa MO JBYM
HEKOJJIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTOopa. CKaasipHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPJMHATHI HA INIOCKOCTU. Y PaBHEHUS MPSIMON U OKPY’KHOCTH B
KOOpJAMHATaX, MEePEeceUeHUe OKPYKHOCTEH M IpsMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JTMHA OKPYKHOCTH. ['paycHas u paaiuaHHas
Mepa yIja, BBIYMCICHHUE UIMH AyTr OKpykHOcTeu. I[lmomane kpyra, cekropa,
CErMeHTa.

JIBM>KeHUSI TIJIOCKOCTM W BHYTPEHHUE CUMMETpuu (uryp (3jIeMEHTapHbIC
npeactasienus). [lapannensubiii nepenoc. [loBopor.

IINIAHUPYEMBIE  PE3YJIIBTATBI OCBOEHUS  ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «I eomeTpusi»
XapaKTEePU3YIOTCS:

1) naTpuoTHYeCKOEe BOCIIMTAHHE:

IPOSIBICHUEM HWHTEpeca K NPOLLIOMY MW  HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHUMCKUX
MAaTEMATUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) TpaskIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN TPpaKJAaHWHA U PeaU3aIluu €ro
mpaB, TPEICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3MUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPakIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHUIO 3TUUECKHUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THUYECKUX MTPUHIIUIIOB B IESTEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE Yy4yacTHE B PEIICHUU TMPAKTHUYECKUX 3aj1ad
MaTeMaTUYECKOW HAaIMpPaBICHHOCTH, OCO3HAaHUEM BaXHOCTH MaTEMaTHYE€CKOTO
oOpa30oBaHUs Ha MPOTSHKEHUM BCEW JKM3HM IS yCTEIHOM MNpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U



MOCTPOEHUEM MHJUBUIYAIbHOU TPAEKTOPUHU 00pPa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCITUTAHME:

CHOCOOHOCTBIO K OSMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCHPUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHH, PacCyXICHUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS

OpUEHTalMel B [EATEIIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEUYECKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHUS LMBHIA3ALNU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU M MAaT€MAaTHYECKOW KyJbTypOW KaK CpeICTBOM
NIO3HAHMSA MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEIOBATEIBCKON
NEeSATEIbHOCTH;

6) pusnueckoe BocnuTaHUE, (POopMHUPOBAHHE KYJLTYPbI 310POBbSI M
IMOLMOHAJIBHOIO 0JI1ATONOTY YU :

TOTOBHOCTBIO TPUMEHATh MATEMATHYECKUE 3HAHUS B HHTEpPEcax CBOETrO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pasa JKM3HU  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryJspHas Qu3nyeckKas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHHE:

OpUEHTalMel Ha TPUMEHEHUE MATEMAaTUYECKNX 3HAHUM JUIsl pELIEHUs 3a/1a4 B
00J1acTH COXPaHHOCTH OKPY:KaIOIIeW Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOJKHBIX MOCJIEACTBHUI IJIs1 OKPYXKAIOIIEH cpefibl, 0OCO3HAHUEM II00ATbHOTO
XapakTepa dKOJIOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) amanTanmus K M3MEHSIIOIIMMCS YCJIOBHSIM COHMAJIBLHON W NMPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO AeATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHUX JIOAEH, MpuoOpeTraTb B COBMECTHOW IESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHUU HOBBIX 3HAHUHA, B TOM YHCIE
(bopMynIupoBaTh UJIEU, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyallHlO, BOCIPUHUMATD
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHPOBAThH
OpPUHUMAaeMble pEIICHUsI U JAEUCTBUA, (POPMYIUPOBATH U OLICHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJISITh M XAPAKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH



OTpEJIEICHHs MOHATHUI, YCTAHABIMBATh CYLIECTBEHHbBIN MPU3HAK KiaccudUKaIuy,
OCHOBAHUS /11 000OIIECHUS U CPABHEHHUSI, KpUTEPUU ITPOBOJAUMOTO aHAIIN34;
BOCIIPUHUMATh, (HOPMYITUPOBAThH U MPEOOPA30BHIBATH CYXACHUS: YTBEPAUTEIILHBIC
U OTpUIIaTeIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M IPOTHUBOPEUHUS B
dakTax, MaHHBIX, HAONIOACHUSIX W YTBEPXKIACHUSAX, TpeIyiaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JieaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJIIOUEeHUI, YMO3aKJIIOUEHU 110 aHAJIOTHH;

pazOupaTh J0OKa3aTelbCTBA MATEMAaTUYECKUX YTBEPKIECHUU (MpsiMble U OT
NPOTUBHOIO), TPOBOJUTH  CAMOCTOSATEIBLHO  HECIOXKHBIE  JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BHICTPAUBATh ApTyMEHTAIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh croco0 pelieHusl yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOASANIUMNH C Y4E€TOM CaMOCTOSATEIIBHO
BEIJICIICHHBIX KPUTEPHUCB).

ba3oBble uccienoBarTebcKme 1eiiCTBUS:

UCIIOJB30BaTh BOMPOCHl KaK HUCCIEAOBATENbCKUNA HMHCTPYMEHT I[O3HAHUA,
dbopMynupoBaTh  BONPOCHL,  (UKCHUPYIOIIME  MPOTUBOpEUYHE,  MIpolJeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIMIO, MHECHUE;

MIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABJICHHOMY IIJIAaHY HECJIOXKHBIN IKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE T0 YCTAHOBICHHUIO OCOOCHHOCTEM MaTeMaTHYeCKOTO
00BbEKTa, 3aBUCHUMOCTECH O0BEKTOB MEXIY COOOIA;

CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCJIEIOBAHUSA, OILCHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BbIABUTATh
MPETNOJIOAKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH ~ HEJAOCTATOYHOCTh W HM30BITOYHOCTh  WHGOpPMAIMH, JaHHBIX,
HEOOXOIMMBIX ISl PEIICHUS 3a/1auu;

BBIOMpaTh,  AHAIM3UPOBATH,  CHUCTEMAaTU3UpPOBATH W  HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BEIOMpATh (hopmy mpeacTaBicHUS HHGOPMAIMK U WUTIOCTPUPOBATH pPEIlaeMbIe
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 nX KOMOWHAIIUSIMH,

OIICHUBATh HANIEKHOCTh MH(DOPMAIIUU 110 KPUTEPUSM, TIPEITIOKECHHBIM YIUTEIEM
WM COPMYJIIMPOBAHHBIM CAMOCTOSTEILHO.

KoMMmyHMKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS:

BOCIIPUHUMATh U (HOPMYJIMPOBATh CYXKIACHUS B COOTBETCTBUM C YCJIOBUAMH U
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX
W THCHBMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUsS TIO XOJy pElIeHUs 3ajauyu,
KOMMEHTHUPOBATh MOJYYEHHBIN Pe3yJIbTaT;

B XOJle¢ OOCYXJIeHUS 3a/aBaTh BOINPOCHI MO CYHIECTBY OOCYXIAaE€MON TeMBl,
npoOJemMbl, pelaeMol 3a7add, BbBICKA3bIBATh HWJEH, HAIIEJIEHHbIE Ha TIOHMCK



pELIEHHUs], COMOCTABIATh CBOU CYXKIEHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB
nuasnora, oOHapy>KUBaTh PAa3jIMYMe W CXOICTBO TO3HUIIMNA, B KOPPEKTHOU (opme
(dbopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEACTABIATh PE3YyJbTaThl PEIICHUA 3a7aud, SKCIEPUMEHTA, MCCIECI0BaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaady
MPE3EHTALUN U OCOOEHHOCTEN ayJUTOPUN;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON U UHANBUIYAJIBHON pabOThI
IIPU peUICHUU Y4eOHBIX MaTEMAaTUYECKUX 3a]1aY;

NPUHAMATh LEJIb COBMECTHOM NIESITENbHOCTH, IUIAHUPOBATH OPTaHU3ALMIO
COBMECTHOM palOThI, paclpenesiarh BUAbl paldOT, JOroBapuUBaThCs, O00CYXIATh
MpoLIeCC U PEe3yNIbTaT paboThl, 0000IATh MHEHUS HECKOJIBKHUX JIOJICH;
y4acTBOBaTh B TPYNIOBBIX ¢opMax paboThl (0OCYKIeHUs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMbI U JPYTHE), BBIIOIHITH CBOIO YaCTh padOThl U KOOPIAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMHU KOMaHbl, OLICHUBATh KaY€CTBO CBOET0O BKJIAa
B OOmUHA TOPOAYKT TO KpUTEpHUsIM, CGHOPMYIUPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIENUCTBUSA

PerynsiTuBHbBIE YHHBepcaJbHble Yy4eOHbIe NeiiCTBHSA

Camoopranu3zanus:

CaMOCTOATENLHO COCTAaBJAThH IUIAH, AITOPUTM PEIICHMS 3aJaud (WM €ro 4acTh),
BBIOMPATh CHOCO0 PEIICHHS] C Y4ETOM HMMEIOUIUMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEILLIEHU C yYETOM
HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJaJEeTh CIOCOOaMU CaMOMNPOBEPKH, CAaMOKOHTPOJS IIpolecca W pe3ysbrara
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

NPEABUAECTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTH IpPH PEIICHHH 33]ayH,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaNJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH TIOCTABIEHHON LENH H
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHUSI €I, HAXOUTh
OLIKOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

IHNPEJIMETHBIE PE3YJIBTATBI

K koH1y 00yueHus B 7 kjacce 00y4yaromuiics MOTYYUT CIAEAYIOIIHNE TPEAMETHbIE
pE3yNbTATHI:

Pacno3naBaTh HW3y4YE€HHBIE T€OMETpUYECKHE (UIypbl, OIpenesTh UuX
B3aMMHOE paCIOJIOKEHUE, H300paxaTh TIeOMeTpUuecKue (GUTypbl, BBIIOJIHATH
YEPTEXKHU 10 YCIOBUIO 3a/1a4u. MI3MepsATh TMHENHBIE U YTIOBbIE BEIMYUHEBL. Pemarth
3aJ1ayd Ha BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYMH YIJIOB.

Henate rpyOyi0 OIIEHKY JIMHEMHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPUPOIAHBIX OOBEKTOB. Paznuyarh pa3mepbl 3TUX
OOBEKTOB IO MOPSAJIKY BETUUHHBI.

CTpouTh UepPTEXH K TEOMETPUUECKUM 3a]1ayaM.

[lonp30BaThCA TNpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBLHUKOB MPU PEIICHUH 3a]1ay.



[IpoBOAUTE JIOTMUECKUE PACCYXKIAEHHUS C WCIIOJIb30BAHUEM T'€OMETPHUUECKUX
TEOpPEM.

[Tonp30BaThCd NpPU3HAKAMHA PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOWMCTBOM MEJUAHBI, MPOBEAEHHOMN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F'€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapayieabHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
c HUMU cekymas. OnpeaensaTe napauieIbHOCTh MPSIMBIX C TTOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSAMOM 0 TOUYEK APYTrOM MPSIMOU.

PemaTe 3a1aum Ha KJeT4yaTol Oymare.

[TpoBOIUTH BBIUUCIECHUS M HAXOAUTD YHCIIOBBIE U OYKBEHHBIE 3HAUCHHUSI YTIIOB
B F€OMETPUYECKHUX 33Ja4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMpU MEPECEYCHUH ABYX
MapaJyICIbHBIX MPSAMBIX CEKYIIEeW. Pelmars npakTuuecKre 3aauyd Ha HaXOXKICHUE
YTJIOB.

Brnagete noHATHEM T'€OMETPHUYECKOTO MECTa TOYEK. YMETh OIpPEICIATh
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

DopMyIMpPOBaTh OMPEACICHHUS OKPYKHOCTM M Kpyra, XOpAbl U JAUaAMETpa
OKPYKHOCTH, TTOJIb30BaThCSI MX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWMCTBA IIPHU
pEILICHUY 3a7a4.

Brnagets NoHATHEM ONHMCAHHOW OKOJIO TPEYTOJbHUKA OKPYXKHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lonb3oBaThes (akTamMu O TOM, YTO OHUCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnageres noHAaTHEM KacaTeabHOW K OKPYXKHOCTH, IIOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHUS.

[Tonp30BaThCA MPOCTEUIIMMHA F€OMETPUUYECKUMHA HEPABEHCTBAMH, MOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JTIAHEUKH.

K xoHmy oOyuenus B 8 KkJjacce oOydarOnuics TMOJYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YIIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BBl YETBHIPEXYTOJbHUKOB, WX DJEMEHTHI,
MIOJIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOWMCTBA TOYKM IEPECEUCHUS] MEAUaH TPEyrojbHHUKA (LEHTpa
Macc) B pEILICHUH 3a]1a4.

Brnagets noHATHEM CPEHEN JIMHUU TPEYTOJIbHUKA U TPAICLIUU, IPUMEHSTh UX
CBOWCTBA IIPU PELIEHUHU reoMeTpudeckux 3anad. [lons3oBaTecs Teopemont Daneca
M TEOPEMOW O MPONOPUHOHAIBHBIX OTPE3Kax, MPUMEHATh HUX U PELICHUA
MPAKTUYECKUX 3a7a4.

[IpuMeHSTh NPU3HAKK MOI00USI TPEYTOJIBHUKOB B PEIICHUH T€OMETPUIECKUX
3a1ad.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHHss TE€OMETPUUYECKUX U
MPaKTUYECKUX 3a7a4. CTpPOUTh MATEMATUYECKYIO MOJIENb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITENIbHO JENATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIMHBI.



Brnanerp nNOHATHSAMM CHHYCAa, KOCHMHYCa M TaHIe€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyTroiabHUKA. [10J1630BaThCSl 3TUMH MOHATHAMU ISl PELIEHUS
PaKTUYECKUX 3a/a4.

Berauciste (pa3audHbIMA CIIOCOOAMH) TUIONIAAb TPEYTOJbHHUKA W TIIOIIATN
MHOTOYTOJBHBIX  (uryp (monb3ysch, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMEHSTh MOTYyYECHHbIE YMEHHUS B TPAKTUUYECKUX 3a/1a4ax.

BrnageTte MOHATUSAMH BOHCAHHOTO M IEHTPAJIBHOIO YIJa, HCIHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriaX, yriaxX MEXIy XOpAaMH (CEKYIIUMH) U YIIIe MEXIy
KacaTeJIbHOM U XOPJ0U MPH PEIICHUH T€OMETPUUECKUX 3a]1a4.

Bianerp MOHSATHEM OMMCAHHOTO YETHIPEXYTOJIbBHUKA, MPUMEHSTh CBOKCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpyMEHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTHUKE — CTPOUTh MAaTEMaTHYECKHUE
MOJEH U1l 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TNPUMEHEHUEM TMOJ00US U TPUTOHOMETPUU (MOJB3YSCh, TJI€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koniy oOydeHus B 9 KkJjacce oOydaromMiics TOMYYHUT —CJASTYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUUECKHUE (YHKIMU OCTPBIX YIJOB, HAXOIUTh C HUX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pelIeHne
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJTbKYJISATOPA) JJIHMHbI
U YTJIbI JUTSl HETAOJUYHBIX 3HAYCHUH.

[Tonb3oBaThCs (popMysIaMHu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHWH MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JJISI HAXOKJIECHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («pPEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX TMPHU
pELICHUH T€OMETPUUYECKUX 3a/1ay.

BnaneTts noHsTusMu npeoopa3zoBaHus M0 100HsI, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAOOWS MPOU3BOIBHBIX (UTYP,
YMETh BBIYMCIIATh JUIMHBI U HAXOAUTh YIUIbl y MOA00HBIX (uryp. Ilpumensts
CBOMCTBAa MOAO00MS B MPAKTUYECKHX 3ajadyax. YMEThb MPUBOJUTH MPUMEPHI
NOJ00HBIX (UTYP B OKPY’KAIOIIEM MUPE.

[Tonb3oBaThCA TEOpEMaMU O IPOU3ZBEIACHUU OTPE3KOB XOPA, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30oBaThCA BEKTOpaMH, MOHUMATh WX TECOMETPUUYECKHA U (DU3NISCKUN
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUUYECKUX U (DU3NYECKUX 3ajad.
[IpUMEHSThH CKaJISIPHOE MPOU3BEECHUE BEKTOPOB JJIsl HAXOXKJIEHUSI IJIMH U YTJIOB.

[Tonp30BaTHCA METOJOM KOOPJMHAT HA TIOCKOCTH, IPUMEHSITh €r0 B PEIICHUU
r€OMETPUYECKHUX U MPAKTUUECKUX 3a/1ad.

Brnanerhr MOHATHUSMHM MNPaBUIBHOTO MHOTOYTOJbHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI YT OKPY>KHOCTH U PaJMaHHON MEpbI yIyia, YMETh BBIYUCIIATH IUIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moslydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (WU LEHTPbI) CUMMETpUU (UTYp, TPUMEHSTH JABUKECHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.



[IpUMEHSTh MOJYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJIEIIH JUIS 337124 PEATbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMCHEHHEM TIOM00MsI W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YSCh, THC
HEO0OXO0IMMO, KaJTbKYJISITOPOM).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne || HaumenoBanue pasnenos KonnuecTBo yacos OnexTpoHHbIE (LU(POBHIE)
n/n U TEM MPOTpamMMBbl 00pa3oBaTeNIbHbIE PECYPCHI
Bcero|KonTponsusie|[IpakTiueckue
paboThI paboThI
1 |[IIpocretimmue 14 bu6amnoreka [JOK
TCOMETPHUYCCKHE (DUTYPHI https://m.edsoo.ru/7f415e2e
U UX CBOWCTBA.
N3mepenne
TCOMETPUICCKUX
BCJTUYHH
2 |TpeyrombHUKH 22 1 bubanoreka HOK
https://m.edsoo.ru/7f415e2e
3 |IlapamnensHbie psmbie, || 14 1 bu6nmnoreka [JOK
CyMMa YTJIOB https://m.edsoo.ru/7f415e2e
TPEYTOJIbHUKA
4 || OKpyXHOCTb U KPYT. 14 1 bubnuoreka [{OK
['eomeTpuyeckue https://m.edsoo.ru/7f415e2e
OCTPOCHHUS
5 |[IToBropenue, o60bmeHue | 4 1 bu6nnoreka [JOK
3HaAHUH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOI'PAMME
8 KITIACC
Ne || HaumenoBanue pazaenos KosmmuecTBo yacos ‘ DnexTpoHHbIe (IU(PPOBHIC)
n/m U TEM IIPOTrpaMMbI Beero||KonTposshbie| [Ipaktiueckue o0Opa3oBaTebHBIE PECYPCHI
paboThI paboThI
1 |YerbIp€XyroibHUKU 12 1 bubnnoreka HOK
https://m.edsoo.ru/7f417e18
2 |Teopema ®aneca u 15 1 bubanoreka HOK
TeopeMa o https://m.edsoo.ru/7f417e18
MPOMOPIIUOHATBHBIX
OTpe3Kax, MoJI00HbIC
TPEYrOJbHUKH
3 |[lnomans. HaxoxneHue 14 1 bu6anoreka IJOK
TIoIa e H https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f417e18

Ne ||HaumeHoBaHue pazziesnos KonunuectBo wacos OnexTpoHHbIe (LU(POBLIE)
/I U TEM MPOTPAMMBI Beero|Kontposbhbie| [Ipaktnueckue o0pa3oBaTesbHbIE PECYPCHI
paboThI paboThI
TPEYTOJILHUKOB U
MHOTOYTOJIBHBIX (huUTyp.
[Tnomaan mogoOHBIX
¢buryp
4 | Teopema IIudaropa u 10 1 bubnuoreka [IOK
Havaja TPUTOHOMETPHH https://m.edso0.ru/7f417e18
S |[Vrabl B OKpY>KHOCTH. 13 1 bubnuoreka [IOK
Bnmcannsie u https://m.edsoo.ru/7f417e18
OTIMICaHHbIE
YETBHIPEX YT OIbHUKH.
KacarenbHbie k
okpyxHocTu. Kacanue
OKPYKHOCTEM
6 |IloBTOpenwue, 0600menne| 4 1 bu6mmoreka LIOK
3HaHHI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO 68 6 0
YACOB I10 [TPOI'PAMME
9 KJIACC
Ne |HaumenoBanue pa3nenon KonunuectBo yacon DneKTpoHHbIE (TUPPOBBIC)
/i U TEM MPOTPaAMMBI Beero|Kontponbhbie|[IpakTiueckue o0pazoBaTelibHbIE PECYPChHI
paboThI paboThI
1 |Tpuronomerpus. 16 1 bubanoreka HOK
TeopeMbl KOCHHYCOB U https://m.edsoo.ru/7f41al2c
cHuHycOB. Pemenne
TPEYroJbHUKOB
2 |[IpeobpazoBanue 10 1 bu6nnoreka [JOK
noo6us. Metpuueckue https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPYXHOCTH
3 | Bektopsl 12 1 bubnnoreka [HOK
https://m.edsoo.ru/7f41al2c
4 ||lexapTOBbI KOOPJIUHATHI 9 1 bubnuoreka IIOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41al2c
5 |IIpaBunbHBIC 8 bubnuoreka [IOK
MHOTOYTOJIbHUKH. [IyTnHa https://m.edsoo.ru/7f41al2c
OKPYXHOCTH U TUTOMIA/Th
Kpyra. Beruucienue
JIoIIa e
6 | [IBMm>KEHUS MIOCKOCTH 6 bu6mmoreka IIOK
https://m.edsoo.ru/7f41al2c
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Ne || HaumeHoBaHuUE pa3iesioB KomunuecTBo yacos DnexTpoHHbIe (IU(PPOBHIC)
/11 U TEM MPOTPaAMMBI Beero|[Konrposnbhbie|[Ipaktuueckue 00pa3oBaTeIIbHBIE PECYPCHI
paboThI paboThI

7 |IloBTOpEHue, 7 2 bu6anorexa IIOK
00001IEHHE, https://m.edsoo.ru/7f41al2c
CHUCTEMAaTH3aLNs 3HAHUH

OBUIEE KOJIMYECTBO 68 6 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a12c

