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INOACHUTEJIBHASA 3AIIMCKA

['eomeTprsi Kak OJWH W3 OCHOBHBIX PA3/JEJIOB MIKOJBHOM MAaTEMaTHUKH, UMEHOLIUN
CBOEH 11eNbl0 00ECTeunTh HM3y4YEeHHE CBOMCTB M pa3MepoB (uryp, X OTHOUICHUH U
B3aMMHOE PAaCIOJIOKEHHUE, OMUPAETCS Ha JIOTHYECKYI0, JOKa3aTelbHylo JInHMI0. [leHHOCTh
W3YYCHUSI TEOMETPHUH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs 3aKIFOYACTCS B TOM, UTO
00yJaronuiicss y4YUTCs TPOBOJIUTH JTOKA3aTEIIbHBIC PACCYXKICHUS, CTPOUTH JIOTUYECKUE
YMO3AKJIIOUCHHUS], JTOKA3bIBaTh HCTHUHHBIC YTBEPKICHUS U CTPOUTH KOHTPHPUMEPHI K
JIO’KHBIM, TPOBOJIUTH PACCYXKIEHUSI «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
bopMyIMpOBaTh OOPATHBIE YTBEPKICHUS.

BTopoii 11e1p10 M3yueHHs T€OMETPUU SIBJISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTa
IpU pEIICHHM KaK MaTeMaTH4YeCKMX, TaK M MPAKTUYECKUX 3a/lady, BCTPEYAIOIIUXCA B
peanbHOM >ku3HU. OOyYarolmuics JODKEH HAyYUThCA OIPEACNIUTh TeOMETPUUYECKYIO
burypy, ommucaTh CIOBaMU JaHHBIA YEPTEXK WIM PUCYHOK, HAWTH IUIONMIA[b 3€MEIbHOTO
y4acTKa, paccyuTaTh HEOOXOJMMYIO JUIMHY ONTOBOJOKOHHOTO KabOels uiu TpeOyembie
pa3Mephl rapaxa Jyisi aBTOMOOMIsl. DTOMY COOTBETCTBYET BTOpasi, BRIUUCIUTEIIbHAS JTMHUS B
u3ydyeHun reoMmeTpuu. IIpu pemieHur 3a7ad MPAKTHYECKOrO XapakTepa OO0ydaromiuiics
YUYUTCS CTPOUTh MATEMATHYECKHE MOJEIN PEAbHBIX KU3HEHHBIX CHUTYalUi, MPOBOIUTH
BBIYUCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaitHe BaxkHO MOAUEPKUBATH CBSI3U T€OMETPUM C JPYTUMHU y4€OHBIMH MPEAMETaMH,
MOTHMBHUPOBAaTh HCMOJb30BAaTh OMNPEACIICHUS TeOMETPUYECKUX ((Uryp W TIOHSATHUH,
JIEMOHCTPUPOBATh MPUMEHEHUE TMOJYYCHHBIX YMEHHMH B (PU3UKE W TEXHUKE. DTU CBS3U
HaumOoJiee SpKO BUIHBI B Temax «Bektopwl», «TpuroHoMerpudeckue COOTHOIICHHS,
«Meton koopaunat» u «Teopema [Tudaropar.

VYuebnsiit kypc «I'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3/ieibl COJICPKAHUS:
«I'eoMetpuueckue GuUrypsl U HX CBOMCTBa», «l3MepeHue TeOMETPUYECKUX BEIIMUYUHY,
«JlexapToBbl KOOpAMHATBI HAa IUIOCKOCTH», «BekTopbDy, «JIBIKEHUS IUIOCKOCTH,
«IIpeobpazoBanust MOOOUS.

Ha usydyenue yuebHOro Kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68
yacoB (2 Jaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B Helento), B 9 kinacce — 68 yacoB
(2 yaca B HEZEIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTHSA TeoMeTpuu. Touka, nmpsmasi, OTpe30K, Jyd. Yrosu. Buasl yrios.
Beptukanbeaele M cMexHbIE yriael. buccekrpuca yria. JlomaHas, MHOTIOYrOJIbHUK.
[TapannenbHOCTh M NEPIEHAUKYIISPHOCTD MPSAMBIX.

CumMmerpuunble ¢urypsl. OCHOBHBIE CBOICTBa oOceBOM cummeTpuu. Ilpumepsl
CUMMETPHUU B OKPY’KAIOIIEM MUPE.

OCHOBHBIE TMOCTPOEHMSI C MOMOIIBIO LUPKYJA M JIMHEWKU. TpeyroidpHUK. Beicora,
MeanaHa, OMCCEKTpUCa, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TPEYroJibHUKHU. HepaBeHCTBO TpeyroibHUKa.

CpoiicTBa W MpU3HAKU paBHOOEIPEHHOTO TpeyroibHUKa. Ilpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiiCTBA M MNPHU3HAKM MNapAUIEIbHBIX MpAMBIX. CyMMa yIJIOB TpEYroJbHUKA.
BHentHue yriel TpeyroJbHUKA.

[IpssMOyTroJIbHBIN TPEYroJbHUK. CBOMCTBO MEAUAHBl IPSIMOYIOJBHOTO TPEYTOJIBHUKA,
IIPOBEAEHHONM K TUNOTeHy3e. lIpu3Haku paBeHCTBa NPSIMOYIOJIBHBIX TPEYIOJBHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C yIiIoM B 30°.

HepaBeHncTtBa B reoMeTpuH: HEPABEHCTBO TPEYIOJBbHHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM1, Teopema o OoJblIeM yrie u OoJIbLIEH CTOPOHE TpeyroyibHUKA. [leprnenaukyisap u
HAaKJIOHHAs.

['eomeTpuyeckoe MecTO TOYEK. buccekTpuca yriia U CEpeIMHHBINA MEPIEHINUKYIIAP K
OTpPE3KYy KaK Fr€OMETPUUYECKUE MECTA TOYEK.

OKpyHOCTh M KpYI, XOpAa M JOUaMeTp, MX CBOWCTBA. B3amMHOE pacmoJiokeHue
OKPYKHOCTH U npsAMoi. KacarenbHas u cekymas K OKpyKHOCTH. OKpY»HOCTb, BIUCaHHAs B
yroi. BnimcanHas u onvcaHHas OKpYy»KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerbipéxyronpHuku. llapammenorpaMm, €ro npusHakd U CBOMCTBA. YacTHbIE clly4yau
napajiiesiorpaMMoB (MPSMOYTOIBHUK, POMO, KBaipaT), UX MPU3HAKHU U CBoicTBa. Tpamnenus,
paBHOOOKas Tpanenus, e€ cBoicTBa U npuzHaku. [IpsimoyronbpHas Tpaneuus.

Merton yaBoenus meauansl. LlenTpansHas cummetpus. Teopema daneca u Teopema o
MPONOPLUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuUKa.

[lomobue  TpeyronbHukoB, Kodhdumument momobus.  [lpusnaku  momoOus
TPEyroJabHUKOB. [[puMeHeHue noo0us npu penieHuy MPakKTHIECKUX 3a1a4.

CaoiicTBa mionaaei reomerpudeckux Guryp. @opmyibl 11 IOMIAAN TPEYroIbHUKA,
napajienorpaMmma, pomoa u tpaneruu. OTHOIEHHE TUIOMAAeH MoJ0OHBIX QUryp.

Brruucnenue mionianei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON Oymare.



Teopema Iludaropa. IIpumenenue Teopemsl Iludaropa npu permeHun NpaKTUUECKUX
3a7ad.

CuHyc, KOCUHYC, TAaHT'€HC OCTPOIO yIJIa MNPsIMOYTOJILHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIeCTBO. Tpuronomerpudeckue Gpyukmuu yriios B 30, 45 u 60°.

BrnucaHHbIE U LIEHTPAJIBHBIE YIJIBI, YTOJI MEXKYy KAacaTeIbHOW U XOPAOU. YTJIbI MEXKIY
XOpJaMH M CEKyIIMMH. BIHcaHHbIE W ONUCAaHHBIE YETHIPEXYTOJBHUKHU. B3auMHoe
pacrnosioxkeHue IByX okpyxkHocted. Kacanue okpykHocreid. OOiue KacateiabHble K ABYM
OKPYX HOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaHreHc yriaoB or 0 go 180°. OCHOBHOE TPHUTrOHOMETPUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHUS.

Pemenue TtpeyrompHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. Pemenue
IPaKTUYECKUX 334 C UCII0Ib30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[Tpeo6pa3zoBanue nogodus. [loqoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NIPOU3BENECHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKYILHX, TeOpeMa O KBAIpaTe KacaTeIbHOM.

Bekrop, mnmuHa (MOZYJb) BEKTOPA, COHANPABICHHBIE BEKTOPHI, IMPOTHBOINOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPAaLlU Hal
BeKTOpamu. Pa3znokeHue BEKTOpa NO JABYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopanHarTsl
BeKkTOpa. CKaJSIpHOE NMPOU3BEAECHNE BEKTOPOB, IPUMEHEHHE [T HAXO0KACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPIHWHATHI HA IUIOCKOCTH. YPABHEHHS MPSMOA M OKPYKHOCTH B
KOOpJIMHATaX, IIEPEeCEYCHUE OKPYKHOCTEHW U NpsAMBIX. Meroj KOOpAMHAT W €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJBHUKHU. [[nmuHa okpyxHOCTH. I'pamycHas um paauanHHas mepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYy>KHOCTEH. IInomane kpyra, cekropa, CerMeHra.

JIBuKeHMsT TUIOCKOCTM W BHYTPEHHHE CHUMMETpuUM ¢uryp (sieMeHTapHbIe
npenacrasienus ). [lapannensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI YYEBHOI'O
KYPCA  «JEOMETPUSI» HA  YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MporpaMMbl ydeOHOro kKypca «l'eoMeTpusi»
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJIEHUEM HWHTEPECA K IMPOLLIIOMY M HACTOSIIEMY POCCHUCKOM MATEMAaTHUKH,
IICHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHUAM POCCUHUCKUX MATEMAaTHUKOB W POCCUUCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIIOJb30BAHUIO ATHUX JOCTHXKECHUHM B APYTHX HAayKax U
IPUKJIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEW TpaKJaHWHA W peaiu3allud €ro Ipas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYP,
SIBJICHU, TIPOLIEYP TPAKIAHCKOTO 00IIecTBa (HApUMeEp, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXJCHHIO DJTHUYECKHX TIPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM TPUMEHEHHUEM
JOCTH)KCHUA HAyKH, OCO3HAHMEM BAXKHOCTH MOPAJIBHO-3THYECKUX IPUHIUIIOB B
JEATEIIbHOCTU YYEHOT0;

3) TpyAoBO€ BOCIIMTAHUE:

YCTaHOBKOM Ha aKTMBHOE Y4YacTHE B PEUICHUM IPAKTUYECKUX 3a7a4 MATEMaTUYECKOU
HaIpaBJICHHOCTHU, OCO3HAHMEM BAKHOCTH MAaTEMaTHYE€CKOro 0Opa3oBaHUs HA MPOTSKEHUU
BCEU KM3HU JJI YCHENTHON NMpodheCCUOHAIbHOM JEATeIbHOCTA U Pa3BUTHEM HEOOXOIMMBIX
YMEHHUM, OCO3HAHHBIM BBIOOPDOM U TOCTPOCHUEM HWHIWBUAYAJIbHOW  TPACKTOPUHU
00pa3oBaHMsl W JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX HMHTEPECOB U OOIIECTBEHHBIX
OTPeOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K AMOLMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MAaTE€MaTHUYECKHUX
00OBEKTOB, 3aJlay, pEIICHHWH, pacCyXJACHUW, YMEHUIO BHUJCTh MAaTEeMATHUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAaIueN B JEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX MIPEeACTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHSI 4YEJIOBEKa, MPUPOJbI M OOIIECTBa, MOHUMAaHUEM
MaTeMaTHYECKOW HAayKu Kak cepbl YeIOBEUECKOM AEATETbHOCTH, JTAloB €€ pa3BUTHS U
3HQYUMOCTH 11  Pa3BUTHS LMBWIM3ALMHU, OBJAJECHUEM SI3bIKOM MAaTEMaTUKU U
MAaTEMATHYECKOW KYJIbTYPOM KaK CpPEICTBOM IIO3HAHUS MHPA, OBJIAAECHUEM ITPOCTECUILIMMU
HaBBIKAMU HCCJIE0BATEIbCKON JIESITEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (OpMHpPOBAHHME KYJbBTYPbI 3A0POBbA U
IMOIMOHAJILHOIO 0JIaronoJIyYns:



TOTOBHOCTBIO MNPHUMEHATh MAaT€MAaTUYECKUE 3HAHUS B MHTEPECAaxX CBOETO 3J0pPOBbS,
BEJICHUS 3/I0pPOBOr0 00pa3a >kU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBINA PEXXUM 3aHATUN
W OTJIbIXA, PETyIsipHas (u3HUecKasi akTUBHOCTD), CHOPMHUPOBAHHOCTRIO HaBbIKa pediekcum,
MPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYroro 4eJIOBEKa;

7) 3K0J10THYeCKOe BOCIIUTAHHUE:

OpHEHTallMel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JIs pelIeHus 3a1a4 B 00J1acTh
COXPAaHHOCTH OKPY’KaroIIeH Cpelbl, TUIAHUPOBAHUS MOCTYIIKOB M OLEHKU KX BO3MOKHBIX
MOCJEACTBUNA  JJIsI  OKpPYXKAlolllel  cpelbl, OCO3HAHMEM [JI00ATbHOrO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM U MTyTeH MX PEIICHHUS;

8) apanTanusa kK M3MEHAIOIUMCS YCJIOBUAM CONMAIBLHON M IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIOBHUSX HEONPEACIEHHOCTH, MOBBILICHUIO YpPOBHS
CBOEU KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JACSTEIbHOCTh, B TOM UHCIIC YMEHUE YUUTHCS
y IpYrux JIOJIel, MpUoOpeTaTb B COBMECTHOM IEATEILHOCTH HOBBIC 3HAHUS, HABBIKU H
KOMIIETEHIIUU U3 OTbITA JIPYTHUX;

HEOOXOIMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHUCie (POPMYyIUPOBATH
UjIeu, TIOHSTHUS, TUTIOTE3bl 00 O0OBEKTaX W SIBIICHUSX, B TOM YHUCJIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAHMN W KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBbIC PEUICHUS U
nencTBus, GOpMyIUPOBATh U OLICHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble jornueckune aeicTBUs:

e BBISBIATH U XapaKTEPU30BaTh CYILIECTBEHHbIEC MPU3HAKU MAaTEMAaTUUYECKUX OOBHEKTOB,
MOHSATUM, OTHOIICHUN MEXAY MOHSATUIMH, (POpMYTUpPOBATH OMPECIICHUS TOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBIH TMPU3HAK KJIAaCCU(PUKAIMK, OCHOBAHHS  JUIs
000011IeHNs U CPAaBHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;

e BOCHPUHUMATH, POPMYIUPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

e BBISBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEYHS B
dakTax, MaHHBIX, HAOTIONEHUAX W YTBEPXKICHUSAX, NpeajiaraTb KpPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

e JI€NaTh BBIBOABI C UCIOJB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUECHUH, YMO3AKIFOYEHUN 10 aHAJIOTHH;

e pa30bupaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPXKIACHUN (MpsMblE W  OT
MNPOTUBHOIO),  MPOBOAUTH  CAMOCTOSTENIbHO  HECJOXHBIE  JI0KA3aTeJIbCTBA



MaTeMaTUYECKUX (PaKTOB, BBICTpAMBaTh apryMEHTAlMIO, MPUBOJAUTH IPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHNUS;

BbIOMpaTh Croco0 pemeHus y4eOHOM 3adaud (CpaBHHMBAaTh HECKOJBKO BapHaHTOB
pemieHusi, BbIOMpaTh Hauboyiee TMOAXOMANIMA C  Y4ETOM  CaMOCTOSITENIBHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKye 1eMCTBUSA.

UCIIOJIb30BaTh  BOMPOCHI  KAaK  MCCIEAOBATEIbCKUNA  MHCTPYMEHT  TMO3HAHUS,
dbopMynupoBaTh  BOIPOCHI, dukcupyromnme IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENIFHO YCTaHABIMBATh HCKOMOE M JaHHOE, (OpPMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

MPOBOJIUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUJIaHY HECJIOXHBIM 3KCIIEPUMEHT,
HEOOJBIIOE HCCIEIOBAHUE TI0 YCTAaHOBJIECHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOSITENILHO (D OpMyIHpoBaTh O0OOIIEHHUS ¥ BBIBOABI 1O pe3yJbTaTam
IPOBEAEHHOIO HA0JIIOIEHUS, UCCIIEA0BaHNUs, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
PE3yJIbTaTOB, BHIBOJAOB U 0000IIEHUI];

IPOTHO3MPOBATh BO3MOXKHOE  pa3BUTHE TpoIlecca, a TakKe BBIIBUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

BBISIBIISITh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(GOPMAIIMH, JAHHBIX, HEOOXOAUMBIX
JUTSL peLIeHUs 3a/1a4u;

BBEIOMPATh, aHAJTM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATh HHPOPMAITHAIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

BBIOMpATh (OpMy TpEeACTaBICHHUS HH(POPMALUU W WLUIIOCTPUPOBATH pelIacMble
3aJlayu CXeMaMH, uarpaMmMamMu, HHOU rpauKkoi U uX KOMOUHAIIMSIMU;

OIICHHBATh HAAEKHOCTh HH(DOPMAITUHN TIO KPUTEPUSIM, MPEIOKEHHBIM YIUTEIEM I
chOpMYITUPOBAHHBIM CAMOCTOSITEIIEHO.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIPUHUMATh U (POPMYIUPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSMU U LEJISIMU
OOIIeHUs, SICHO, TOYHO, IPaMOTHO BbIpaXkaThb CBOIO TOYKY 3pEHHS B YCTHBIX U
IIACBMEHHBIX  TEKCTaX, JaBaTh TMOSCHEHUWA N0 XOAy pEUIeHUs  3aJayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XoJe OOCyXIeHHUs 3aJaBaTh BOMNPOCHl IO CYHIECTBY OOCYXJIaeMOl TeMbl,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKA3bIBaTh UJIEH, HAlleJIEHHbIE HAa TIOUCK PELICHMUS,
CONOCTABJIATh CBOM CYXACHUA C CYXKICHUSMH JPYIMX YYaCTHUKOB JHMAJOra,
oOHapyXuMBaThb pa3jiM4yve U CXOJACTBO TMO3MUIMH, B KOPPEKTHOH (Qopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3yJbTaThl PEIICHUSA 3aJadd, JKCIEPUMEHTa, MCCIEA0BaHUsA,
IPOEKTa, CaMOCTOSITENIbHO BBIOUPATh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEN ayUTOpUU;
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e TIOHMMATh M HCIIOJH30BATh MPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaTbHOU PaOOTHI
IIPU PEIICHNU YY4EOHBIX MaTEeMAaTHUECKHX 3a71a4;

e TMPUHMMATH II€JIb COBMECTHOH JESATENbHOCTH, IUIAHUPOBATh OPTaHU3ALMIO
COBMECTHOI paboThl, pacmpeneisTh BUABI pPadOT, IOrOBapUBATHCS, OOCYXAATh
MPOIIECC B PE3YNIbTAT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

e YYacTBOBaTh B TPYNNOBBIX ¢opmax padboThl (0OCYXJeHHS, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U JPYTHE), BHIMOIHITh CBOKO YacTh paOOThI M KOOPJAMHUPOBATH
CBOM JICUCTBUS C IPYTHMMH YJICHAMH KOMAaH]Ibl, OIEHUBATh KaYECTBO CBOETO BKJIa/ia B
o0mmii  TPOAYKT MO  KpUTEpHsM,  CHOPMYJIHMPOBAHHBIM  Y4aCTHUKAMU
B3aMMOJICHCTBHSI.

PeI‘yJIﬂTI/lBHl)Ie YHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTABJAThH IUJIaH, AJITOPUTM pEUIEHUs 3ajJayd (WIA €ro 4acTh),
BBIOMPATh CIOCOO pEIICHHS € YYETOM MMEIOUIUXCS PECypCcOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHThI PELIEHUH C YYETOM
HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJJICKT:

e BJIQJIETh CIIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJISI POLIECCA U Pe3yJIbTaTa PEIIeHUs
MaTeMaTUYECKOM 3a7auu;

e IpPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUH 3a1a4l, BHOCUTh
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

e OLEHUBATH COOTBETCTBUE pE3yJlbTaTa JIEATEIbHOCTH TOCTABJICHHOW ULEIU U
YCIOBUSIM, OOBSICHATh MPUUYMHBI JOCTHKEHMSI MM HEIOCTHXKEHUS LEIH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenuss B 7 kijacce oOy4arOUIMICS MOJIYYUT CIEAYIOIIME MPEAMETHBIC
pE3yJIbTaTHI:

Pacno3HaBaTh HM3yY€HHbIE TE€OMETPUYECKHE (UIYpbI, ONpPENeisITh HX B3aUMHOE
pacrojokeHue, n300paxaTb reoMeTpuueckue (Urypbl, BBIIOJIHATh YEPTEXKU IO YCIOBHUIO
3amaun. M3MepsATh TUHENHHbIE U YIJIOBBIE BEJIMYMHBI. Pemars 3a1a4n Ha BBIYMCICHUE JUIMH
OTPE3KOB U BEJIUYHH YIJIOB.

Jlenatb rpyOyr0 OLEHKY JHMHEHHBIX M YIJOBBIX BEJIMYMH MPEAMETOB B pEabHOU
KU3HHU, Pa3MEPOB MPHUPOAHBIX 00BbEKTOB. PaznuuaTh pazmepbl 3TUX O0OBEKTOB MO MOPSAIKY
BEJINYUHBI.

CTpouTh UepPTEXKH K TEOMETPUUECKUM 3a]layaM.



[Tosnb30BaThCAd NpPHU3HAKAMHM DPABEHCTBA TPEYTOJIBHUKOB, MCIIOIb30BATh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB IIPU PELIEHUH 3a/1a4.

[IpoBOAUTE TOTMYECKUE PACCYKICHUSA C UCITOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[lonp30BaThCAd NMPU3HAKAMM PABEHCTBA IMPSMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJUaHbl, IPOBEAEHHON K THUIIOTEHY3€ IMPSIMOYIOJBHOTO TPEYTrOJIbHUKA, B PELICHUU
reOMETPUYECKUX 3a1a4.

Omnpenensats napauieaIbHOCTh NPSIMBIX C TIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTh MapauiedbHOCTh MPSAMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUWA OT
TOYEK OJTHOM MPSIMOU 10 TOYEK APYTOM MPSMOM.

Pemars 3aaun Ha kieT4aroil Oymare.

[TpoBOAMTH BBIYUCIIEHUS M HAXOJAWUTh YHUCIIOBbIE M OYKBEHHbIC 3HAUEHUS YTJIOB B
FEOMETPUYECKUX 3a1a4aX C MCHOJB30BAHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB yIJOB, 0Opa30BAHHBIX IPHU MEPECEUCHHUH JABYX IMApaUICIbHbIX
IPSAMBIX CEKylIer. Pemars npakTuyecKue 3a/1a4yn Ha HaX0XKACHUE YTIIOB.

Bnanerbs MoHATHEM Te€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEAesATh OUCCEKTPUCY
yIJla U CEpEIUHHBIN MEPIICHANKYIIP K OTPE3KY KaK FT€OMETPUUECKUE MECTa TOYEK.

@OopMyIMPOBATH ONPEAETIECHUS OKPYKHOCTH U KPYyTa, XOPAbI U THAMETPA OKPYKHOCTH,
IIOJI30BATHCS X CBOMCTBAMU. Y METh IPUMEHSATH 3TH CBOMCTBA IPU PELICHUN 3a/1a4.

Bitazets NOHATHEM ONKMCAHHOM OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
ueHtp. Ilonmp3oBaThcsi (akTaMm O TOM, UYTO OHCCEKTPUCHI YIJIOB TPEyroJbHHUKA
IIEPECEKAOTCsl B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC NEPHEHAUKYISAPHI K CTOPOHAM
TPEYTOJBHUKA ITIEPECEKAIOTCS B OAHOM TOUKE.

Bianerp TmOHATHEM KacaTelbHOM K OKPYKHOCTH, IIOJIB30BAThCS TEOPEMOM O
IIEPIICHINKYJIAPHOCTH KaCaTeJIbHOU U paauyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.

[lonp30BaTbCAd MNPOCTEHUIIMMHU TI'E€OMETPUYECKMMH HEPABEHCTBAMM, IOHMMAaTb UX
MPAKTUYECKUNA CMBICII.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE MMOCTPOCHUS € ITIOMOUIIBIO LIMPKYJIS U JINHENKH.

K xoniy oOydyenus B 8 kJacce oOydaromuiics MOJYYUT CIEIYIOIIME MPEIMETHbIC
pEe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, MOJb30BATHCSI UX
CBOWCTBAaMH IPU PELIEHNN T€OMETPUUYECKHUX 3aa4.

[IpumeHsATh CBOMCTBAa TOUYKHM MEpeceyeHus: MeAuaH TpeyrojabHUKa (LEeHTpa Macc) B
pELIEeHNH 3a1a4.

Bianerp NOHATHEM CpegHEH JMHUM TPEYrOJbHHUKA W TpPAalEUUH, IPUMEHSITb HX
CBOMCTBA MpPU pEUIEHUM reomerpuyeckux 3azad. llomb3oBarbes Teopemon daneca u
TEOPEMOM O MPONOPUHOHAIBHBIX OTpPE3KaX, MPUMEHATh UX Uil PELICHUS NPaKTHYECKUX
3aaad.

[TpuMeHsTh pU3HAKK 0I00US TPEYTOJIBHUKOB B PEIICHUH F€OMETPUUYECKUX 3a]a4.



[Tonb3oBaThes Teopemoit [ludaropa s pemieHus reOMETPUUECKUX U MPAKTUYECKHUX
3aga4. CTpouTh MaTEMAaTHYECKYI0 MOJENIb B MPAKTUYECKUX 3a]a4ax, CaMOCTOSITEIbHO
JeJaTh YEPTEXK U HAXOUTh COOTBETCTBYIOLIUE JUIMHBI.

Biagerp nOHATHAMHU CHHYCA, KOCMHYCAa M TaHI'€HCA OCTPOTO YIUIA IPSMOYTOJIBHOIO
TPEYTOJbHUKA. [101b30BATHCS STUMH MOHITUSAMH JIJIS1 PEIIEHUS IPAKTUYECKHUX 3a7a4.

Boruncnate  (paznuuHbIMH - ClIOCOOAMHM)  TUIOHIAAb TPEYroJibHUKA U IUIOIIAIU
MHOTOYTOJNBHBIX (UTryp (MONB3YSACh, TJ€ HEOO0XOAUMO, KalIbKyJsITOpoMm). I[IpuMeHATH
IIOJTyYEHHBIC YMEHHS B IPAKTUYECKUX 3a/1a4aXx.

Bianerp NMOHATHAMU BIHCAHHOTO M LIEHTPAJIBHOTO YIUIA, MCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yrjaX MEXIy XOpAaMH (CEKyIIMMH) U YIJie MEXIy KacaTeIbHOU H
XOpZ0# IPU PELICHUH T€OMETPUUECKUX 3a/1a4.

Biagerp 1NOHATHEM  ONMCAHHOIO  YETBIPEXYTOJBHHUKA, IPUMEHATH  CBOMCTBA
ONMCAaHHOIO YETHIPEXYTOJIbHUKA IIPU PEIICHUH 3a/1a4.

[IprMeEHATh MOJyYECHHBIE 3HAHUS HA IMPAKTHUKE — CTPOUTh MATEMATUYECKUE MOJIEIH
IUIs 3a/1a4 PeajbHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOIIUE BBHIYUCIICHUS C IPUMEHEHUEM
10/1001s ¥ TPUTOHOMETPUH (TI0JIb3YSCh, I'7I€ HEOOXOUMO, KaJIbKYyJIATOPOM).

K koniy oOyueHust B 9 kjacce oOydaromuiics MOMYYUT CIAEAYIOUIME MPEAMETHBIC
pEe3yJbTaTHhI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAWUTh C HMX IMOMOUIbIO
pa3IMyYHbIE 3JIEMEHThl MPSMOYTOJBHOIO TPEYroJibHUKA («pElIeHHe MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY). HaxoauTth (¢ MOMOIIbIO KalbKYJISTOPA) JUTMHBI U YTIIBI 1J1s1 HETAOIMYHBIX
3HAYCHUM.

[lonb3oBaTecs  (opMynaMu TOPUBEACHUS M OCHOBHBIM  TPUTOHOMETPUYECKHUM
TOXIECTBOM U1l HAXOKJICHHUsI COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKUMHU BEITMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIA HAaXOXICHUSA Pa3IMYHBIX
AJIEMEHTOB TPEYTrOJbHUKA («PEIICHHE TPEYroJbHUKOBY»), MPUMEHSTh MX MpPU PEIICHUH
F€OMETPUYECKUX 3a4a4.

Bnagers mnoHsTHsIMM TIpeoOpa3oBaHUA TOJIOOWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbeIx (uryp. Ilomp3oBaThcsi cBOWCTBAMHM TOMO0OMS TMPOU3BOJIBHBIX (DUTYp, YMETh
BBIYHCIIATH JUIMHBI U HAXOJUTh YIJIbl Y MOM00HBIX puryp. [IpumeHsTs cBoiicTBa mogo0us B
NPaKTUYECKUX 3a7adyax. YMETh MPUBOAUTH MPUMEPHI MOJOOHBIX (UTYP B OKPYKaIOIIEM
MHpeE.

Ilonp30BaThCA TEOPEMAMU O IIPOU3BENECHUN OTPE3KOB XOPA, O IPOU3BEICHUHN OTPE3KOB
CEKYILHX, O KBapaTe KacaTeJIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMATh HUX TE€OMETPUYECKUH M (PU3NYECKUI CMBICI,
OPUMEHATh X B PEIICHUH F€OMETPUYECKUX U (Hu3ndecKux 3aaad. [I[puMeHsaTh cKalspHOe
IIPOU3BEACHUE BEKTOPOB JIJII HAXOXKACHUS JJIUH U YTJIOB.

[lonp30BaTbCd METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B PELICHUHU
F€OMETPUYECKUX U ITPAKTUYECKUX 3a7a4.
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Brnanere MOHATHUSAMHU MPaBHJIBHOTO MHOTOYT'OJBHHMKA, JJIMHBI OKPYKHOCTH, IJTUHBI
IYTH OKPYKHOCTH W pPaJHMaHHOM Mepbl yIila, YMeTb BBIUMCIATH IUIOIIAAbL Kpyra M €ro
yactell. [IpuMeHsTh mosiydeHHbIe YMEHHS B MPAKTUYECKUX 3a/1ayax.

HaxoauTs ocu (WM LIEHTPBI) CUMMETPUU (PUTYp, TPUMEHATH ABUKEHUS MJIOCKOCTH B
HNPOCTEUIINX CIyYasiX.

[IpuMeHsATHh MONyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYeCKHue MOJENN
IUIs 3a7la4 peasIbHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOIIUE BBHIYHUCICHUS C IPUMEHEHHEM
no/1001s ¥ TPUTOHOMETPUYECKUX (PyHKIUH (MTONB3YSICh, T/I€ HEOOXOIUMO, KABKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3eyioB H TeM Konrpoubnbsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMmbl padoThI padoThI
pecypcsl
IIpocreiimme
reOMETPUUECKHE
UTYPBI U UX
1 ?BO ;fTBa 14 1 0 bubmmorexa [IOK
i https://m.edsoo.ru/7f415e2e
N3mepenne
F€OMETPUUYECKHUX
BEJINYUH
bu6mmoreka [{OK
0
2 Tpeyronpiiicn 22 1 https://m.edsoo.ru/7f415e2e
[TapannenwHbie
IIpsIMBIE, CYMMa bubnuorexa [JOK
3 14 1 0
yIJI0B https://m.edsoo.ru/7f415e2e
TpEeyroJbHUKA
OxpyKHOCTb U
4 KpYT. 14 1 0 bubnnorexa [JOK
I'eomeTpuueckue https://m.edsoo.ru/7f415e2e
MIOCTPOEHUS
5 [ToBTOpeEHue, 4 1 0 bubnuotexa [JOK
0000111eHNe 3HAHUH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO
YACOB I10 68 5 0
[TPOIT'PAMME
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8 KUIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanue
Ne (undposbie)
pa3aeiioB U TeM Konrpoabnbsie IIpakruuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoTbI
pecypchl
N bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOIBHIIH 0 https://m.edsoo.ru/7f417e18
Teopema Paneca u
Teopema o
2 MIPOIIOPLIMOHAIBEHBIX 15 1 0 buGnnorexa LIOK
porop https://m.edsoo.ru/7f417e18
OTpe3Kax, MoI00HbBIC
TPEYTroJIbHUKHU
IImomane.
Haxoxnenue
TUIOIIACH
3 e mOiLHI/IKOB 51 14 1 0 bubmmorexa [IOK
peyr https://m.edsoo.ru/7f417e18
MHOT'OYTOJIbHBIX
¢buryp. [Inomaau
o00HbBIX pUryp
Teopema ITudaropa
4 U HAYAA 10 1 0 bubnnoreka IIOK
https://m.edsoo0.ru/7f417e18
TPUTOHOMETPUHU
Vel B
OKPY>KHOCTH.
Bnucannsie u
OITMCAaHHbBIE
5 YeTBIPEX YT OJIbHUKHA 13 1 0 bubmmorexa [TOK
pexyr ' https://m.edsoo.ru/7f417e18
KacarenpHbIe K
OKPY>KHOCTH.
Kacanne
OKPY>KHOCTEHN
5 [ToBTOpEHuME, 4 1 0 bu6nuoreka [IOK
000011IeHNEe 3HAHUHI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO
YACOB I10 68 6 0
ITPOI'PAMME
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9 KUIIACC

Kosaun4vecTBo 4acos JJIeKTPOHHBbIE

HaumenoBanue

Ne (undposbie)
pa3iesioB H TeM Konrpoubnble IIpakTHyeckue

n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThbI

pecypcbl
Tpuronomerpus.
TeopeMsbl
1 KOCHHYCOB U 16 1 0 bubmmorexa [JOK
4 https://m.edsoo.ru/7f41al2c
cuHycoB. Pemenue
TPEYrOJIbHUKOB
[IpeobpaszoBanue
O100uSI. Eub 1OK
nOIMOTEeKA
2 M 1 1
eTpHReCKie 0 0 https://m.edsoo.ru/7f41al2c
COOTHOINICHUS B
OKPY’KHOCTH
bubmuoreka [JOK
B 12 1

3 CHTOpE! 0 https://m.edsoo.ru/7f41al2c

€KapTOBBI

4 foo pI/IHaTBI Ha 9 1 0 bubmoreia OK

PA https://m.edsoo.ru/7f41al2c
MJIOCKOCTH
[IpaBunbHbBIE
MHOTOYTOJIbHUKH.
JlnnHa oKpyXHOCTH bubmmorexa [IOK

5) 8 0 0
Y IJIo1aab Kpyra. https://m.edsoo.ru/7f41al2c
Beruucnenue
TIOIIAIe

6 JBrxeHus 6 1 0 bubnunoreka [JOK
TJIOCKOCTH https://m.edsoo.ru/7f41al2c
IToBTOpEHME,

7 000011IeHME, 7 1 0 bu6mmoreka [JOK
CHUCTEMAaTU3aIusl https://m.edsoo.ru/7f41al2c
3HAHUM

OBUIEE KOJIMYECTBO
YACOB I1O0 68 6 0
[TPOI'PAMME
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