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IHHOACHUTEJBHASA 3AIINCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX pa3JeNiOB IIKOJbHOM MaTEMaTHKH, UMEIOLIUI CBOEH LIENbI0 00ECIEYUTh U3yUeHUe
CBOMCTB U pa3MepoB (QUIYp, UX OTHOLIEHUM M B3aMMHOE PACIOJIOKEHUE, ONUPAETCS Ha JIOTMYECKYIO, JT0Ka3aTEIbHYIO
auHuio. LleHHOCTh M3yueHuss TreoMETpUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs 3aKIOYaeTcs B TOM, 4YTO
OOy4Yaronuiicss y4YUTCS TMPOBOJUTH JOKA3aTEIbHBIE PACCYXICHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHUS, JT0Ka3bIBaTh
VCTUHHBIE YTBEPKICHHS U CTPOUTHh KOHTPHPUMEPHI K JIO)KHBIM, MPOBOJAUTH PACCYKIECHHUS «OT MPOTUBHOTO», OTINYATh
CBOMCTBA OT MPU3HAKOB, (POPMYJINPOBATH OOPATHBIC YTBEPIKICHUS.

Btopoil 1enpr0 H3ydeHHsT TEOMETPHM SABJSIETCS MCIOJb30BaHME €€ Kak MHCTPYMEHTa INPH PELICHUM Kak
MaTE€MaTUYECKHX, TaK U MPAKTUYECKUX 3aJlay, BCTPEYAIOLIUXCS B peaibHOM Ku3HU. OOyyaromuiicss AOJKEH HAay4YHThCS
ONPENEIUTh T'€OMETPUUECKYI0 (UTYpy, ONUCATh CIOBAaMU JAHHBIA YEPTEK WM PUCYHOK, HAUTH IUIONIAJb 3€MEIBHOrO
y4acTKa, pacCUUTaTh HEOOXOJIMMYIO JJIMHY ONTOBOJOKOHHOTO Kaless uiau TpeOyeMble pa3Mephl rapaxa Juisi aBTOMOOMIIS.
OTOMy COOTBETCTBYET BTOpas, BBIYMCIWTEIbHAS JMHUSA B U3y4eHMM reoMmerpuu. IIpm pemeHnu 3agad MpakTHYECKOTO
XapakTepa OOYyYaloUIUiiCsl Y4YUTCS CTPOUTh MaTeMAaTUYECKUE MOJIEIM pealbHbIX >KU3HEHHBIX CHUTYyallMil, MPOBOJUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBATHOCTh MOJYYEHHOTO PE3yJIbTaTa.

Kpaiine BaXHO MOJYEPKUBATH CBSI3M F€OMETPUM C APYTMMH y4€OHBIMU MpEAMETaMU, MOTUBHUPOBATH UCIOJIb30BATh
OTIpe/IeNICHUs] TeOMETPUUECKUX (PUTyp M TOHATUN, NEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX YMEHHH B (QU3UKE U
TEXHUKE. OTU CBSI3M Haubosee SpKo BUAHBI B Temax «Bekropb», «TpuUroHomeTpuyeckue COOTHOIIEHUs», «MeTton
koopaunat» u «Teopema [Tudaropay.

VYueonslii kypc «I'eoMeTpus BKIIOYAET CAEAYIOIINE OCHOBHBIE pa3zienbl coaepkanus: «['eomerpuueckue Gpurypsl u ux
CBOMCTBay», «l3MepeHrne reoMeTpruueckux BEIUUYHH», «JleKapTOBbl KOOPJAMHATHI Ha IUIOCKOCTHY, «BekTopbl», «JIBrkeHus
miockocTiy, «IIpeobpasoBaHus MOTOOU.

Ha u3yudenue yuebHoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B § Kjacce
— 68 yacoB (2 yaca B HeJeN10), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).

COILEPKXAHUE OBYUYEHUASA
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7 KIIACC

HavanbHble noHsaTusa reometpun. Touka, npsiMmasi, OTpe30K, JIyd. Yrou. Buasl yrios. BepTukaiabHble U CMEKHBIE YIIIbI.
buccekrpuca yria. JJomanas, MHOrOyroJbHUK. [lapamienbHOCTh M NEPIIEHANKYIAPHOCTD MPSMBIX.

CummetrpuuHble purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [IpuMepsl cuMMETpUN B OKPY’KaIOILEM MUpE.

OcHOBHBIE OCTPOEHUS C IIOMOIIBIO UPKYJIS U InHeHku. Tpeyronbauk. BricoTa, Meanana, GuccekTpuca, X CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpeyTroiabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa U IPU3HAKKU paBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.

CBolicTBa ¥ PU3HAKY NapaJLIENbHBIX IPsMbIX. CymMMa yIJI0B TPEyroiabHUKA. BHEIIHNE yIIIbI TPEYTObHUKA.

[IpssmMoyrosibHBI TpeyroapHUK. CBOMCTBO MEIMAHBI IPSAMOYTOJIBHOIO TPEYTOJbHHUKA, IMPOBEAEHHOM K THIIOTEHY3E.
[Ipr3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJIBHUK C yriaoMm B 30°.

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa O OOJbIIEM YIIE U
0o0JbILIEN CTOPOHE TpeyroybHUKA. [leprneHIuKynsip u HaKJIOHHas.

I'eomerpuueckoe mecTto TOYeK. buccekrTpuca yriia U CEpeauHHBIA NEPHEHAUKYIAP K OTPE3KY KaK INeOMETPUYECKHE
MeCTa TOYEK.

OKpy»XHOCTb M KpYT, XOpJAa U AUaMETpP, UX CBOMCTBA. B3anMHOE pacnonokeHne OKpyKHOCTH M npsiMon. KacarenbHas

U CEKyIasi K OKpYKHOCTU. OKpY>KHOCTb, BIIMCAHHAs B yroJl. BiucanHas u onricaHHas OKPYKHOCTH TPEYTOJIbHUKA.
8 KIIACC

Yerpipéxyronpuuku. [lapamnenorpamm, ero Tmpu3Haku © CBoWcTBa. YacTHple ciydaw TapajuieJorpaMMOB
(MpsAMOYTOJILHUK, POMO, KBaJpar), UX MPU3HAKK U CBOWCTBA. Tpamenus, paBHOOOKas Tpameuus, e€ CBONCTBA U MPU3HAKH.
[IpstmoyTonbHAs Tpamerus.

Meron yaBoenus meauansl. LlentpanbHas cumMmerpus. Teopema daneca u Teopema 0 NpONOPLUOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp Macc TpeyroapHuKa.

[TogoGue TpeyrompHuKOB, Kod(duiment nomodbus. IIpusHaku momodust TpeyroabHukoB. [IpuMeHenne mogooOust mpu
pEIIeHNU MPaKTUYECKUX 3a/1a4.
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CaoiicTBa miomiaae reomerpuueckux ¢uryp. @opMyinbl A IIOMAAU TPEYTrOIbHUKA, apajienorpamma, pomoa u
Tpaneuuu. OTHOIIEHUE TUIOIIAeH MOJOOHBIX (UTYD.

Brraucnenue miomianei TpeyroJIbHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTON Oymare.

Teopema [Mudaropa. [Ipumenenue Teopems! [Tudaropa nmpu penieHUn NPaKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIJja MPSMOYIOJIbBHOTO TPEYTOJbHUKA. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
Tpuronomerpuueckue pyHkiuu yrios B 30, 45 u 60°.

Brniucannble W IEHTpadbHBIE YIJIBI, YTOJd MEXAY KacaTelabHOW W XOpAOW. YTIbl MEXAY XOpJaMH U CEKYIIUMH.
BrnincanHele ¥ omucaHHBIE YETBIPEXYTOJIBHUKU. B3auMHOE pacmosiokeHWE JBYX OKpyXHOcCTel. KacaHume Okpyx HOCTEM.

OO6mue kacaTebHbIC K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocunyc, Tauresc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJIIBI IPUBEICHHUS.

Pemenne tpeyronbHUKOB. Teopema KOCMHYCOB U TEOpEMA CUHYCOB. Pellenre npakTH4ecKux 3a/1ad ¢ UCIOJIb30BAHUEM
TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 TpPOM3BEACHUH OTPE3KOB XOPJA, TEOPEMBI O MPOMU3BEICHUU OTPE3KOB CEKYILUX, TeOpeMa O KBaapare
KacaTeJIbHOM.

BekTtop, anmuHa (MOJynb) BEKTOpa, COHANpaBICHHBbIE BEKTOPBI, MPOTUBOIOJIOKHO HANpaBJICHHbIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalliyd HaJ BEKTopamu. Pa3nokeHue BeKTOpa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE€ MPOM3BENCHHUE BEKTOPOB, MPUMEHEHUE IS HAXOXKICHUS
JUITMH U YTJIOB.

JlekapToBbl KOOpPAMHATBI HA IUIOCKOCTU. YPAaBHEHUS IMpPSMOM W OKPY)KHOCTM B KOOpAMHATaX, IIEpECEUYCHUE
OKPYKHOCTEM U NMPSAMBIX. MeTOa KOOPAUHAT U €TO IPUMEHEHHUE.

[IpaBunbHBIE MHOrOYroJbHUKH. [[nMHaA OKpyXHOCTU. I'pagycHas U paaMaHHas Mepa yria, BbIYUCICHHE [JIMH JIyT
OKpyxHocTel. [limomane Kpyra, CEKTopa, CErMeHTa.
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JIBMKEHUS TUIOCKOCTH U BHYTpPEHHUE cUMMeETpuu (uryp (3nmemeHTapHble npeacrapienus). [lapamienbHbiil nepeHoc.
IToBopor.
IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOrpaMMbl yueOHOTro Kypca «I'eoMeTpus» XapakTepu3yrTCs:

1) maTpuoTyeckoe BOCIIMTAHHE:

MPOSIBJICHUEM MHTEpeca K MPONUIOMY M HACTOSAIIEMY POCCUMCKOW MaTe€MaTUKH, LEHHOCTHBIM OTHOLIEHHUEM K
JOCTHKEHUSM POCCUHCKMX MAaTEMaTUKOB M POCCUHCKOW MAaTEMaTHYECKOM IIKOJIBI, K MCIOJIb30BAaHUIO 3THUX JIOCTUKEHUHN B
APYTUX HayKax U MPUKJIaJHbIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00S3aHHOCTEN IpayKJaHUHA U pealli3allii ero npas, NPEICTABICHUEM O MAaTEMaTHYECKUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TI'PaKIAHCKOro oOuiecTBa (Hampumep, BhIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHHIO 3THMUECKHUX MPOOJIEeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKEHUI
HAayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIMIIOB B IEATEIIBHOCTH YUYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTaHOBKOM HAa aKTUBHOE YYacTHE€ B PEIICHUM MPAKTUYECKHUX 3a7ad MaTEeMaTHYECKON HalpaBIE€HHOCTH, OCO3HAHUEM
BAKHOCTH MaTEMaTUYECKOr0 00pa30BaHUs Ha MPOTSHKEHUH BCEH KU3HM JUJISl YCIEIIHON MPO(PECCUOHAIBHON JEATEIbHOCTH U
pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBHIOOPOM U MOCTPOCHHEM HHAWBUIYATbHOM TpaeKTOpHUHM OOpa3oBaHUs U
’KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MAaTeMaTHUYECKUMX OOBEKTOB, 3aJad, PELICHH,
pacCyXJI€HUI, YMEHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:
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OpHUEHTAIMEN B JEATENbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPENCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEJIOBEKa, IPUPOJIbI U 00IIEeCTBa, TOHUMAHHEM MaTEeMaTHYeCKOW HAyKH Kak c(epbl YeI0BEUECKOM NesSTEIbHOCTH,
3TanoB €€ pa3BUTUSA U 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIM3ALWHU, OBJIAJCHUEM SA3BIKOM MAaT€MaTHKH W MaTeMaTHYECKOU
KyJIbTYPOU KaK CpeJCTBOM IO3HAHUS MUPA, OBIAJACHUEM IPOCTEHIIMMHU HABBIKAMHU HUCCIIEA0BATEIBCKON NEATEIbHOCTH;

6) pusnyeckoe Bocnuranue, GOPMUPOBAHNE KYJIBTYPHI 3A0POBbS M IMOLMOHAJIBHOI0 0JIArONIOJIYYHS:

TOTOBHOCTBIO MPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEpPECAX CBOETO 370POBbs, BEICHUS 3J0POBOr0 00pasa KU3HU
(3mopoBoe mMTaHWe, CcOaJAaHCUPOBAHHBIA PEXKUM 3aHATHM M OTAbIXA, pEryJsipHas (Qu3nuecKkas aKTUBHOCTB),
c(hOpMHPOBAHHOCTBIO HaBbIKA pe(iIeKCUH, TPU3HAHUEM CBOETO MPaBa Ha OIIMOKY M TaKOTO K€ MpaBa APyroro 4ejIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTallMe Ha NMPUMEHEHHE MaTeMaTHMYECKUX 3HAHMW JJI1 pelIeHUs 3a/7ad B 00JAaCTH COXPAHHOCTH OKpY>Karollen
Cpenbl, IJIAHUPOBAHUS TMOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUNA I OKPYXKAIOIIEH Cpeabl, OCO3ZHAHHEM
IJ1I00aJIbHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pEeLIeHUS;

8) ajanTanus K U3MEHSIOIMMCSH YCJIOBUSM COLUAIBLHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIIOBHUSIX HEOIPEAECIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4YeEpe3
MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS Y JPYTHX JIOAEH, MPHOOpeTaTh B COBMECTHOU NEATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCTbIO B (DOPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4Hcle (HOPMYIUPOBATh HAEH, MOHATUSA, THIOTE3bI 00
00BEKTaX M SABJICHUIX, B TOM UUCJIE paHEe HEU3BECTHBIX, OCO3HABATh AC(PUIUTHI COOCTBEHHbBIX 3HAHUI U KOMIIETEHTHOCTEH,
ILUIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAlMIO0 KaK BBI3OB, TPeOYrOIIUH
KOHTpPMEDP, KOPPEKTHUPOBATh MPUHHUMAEMbIE PEUICHUS U NEUCTBUS, (HOPMYIUPOBATh U OLEHUBATH PUCKU U TOCIEACTBUS,
(hopMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA
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ba3oBble Jjornvyeckue aeicTBUs:

e BBIABIATh U XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MATEeMaTUYECKUX OOBEKTOB, MOHATHM, OTHOIICHUN MEXITY
MOHATUSAMH, (HOPMYJIHMPOBATH OMNPEICIICHUS TOHSATHUM, YCTAHABIMBAThH CYIIECTBEHHBIN IPU3HAK KiacCHU(UKaIINH,
OCHOBAHUS JJI1 000OIIESHHS M CPAaBHEHHS, KpUTEPUH TTPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYITUPOBATH M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC W OTPHIIATCIIbHBIC, CIMHUYHEIE,
YacTHBIE U 00I11I1E, YCIOBHBIE;

e BBIABIATh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M U IMPOTUBOpPEYHs B (DaKTax, JAaHHBIX, HAOJIIOJCHUAX U
YTBEPXKACHUSX, IIPEeJIaraTb KPUTEPUH JJIsI BBISBIICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHI;

e JIe7IaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX W HWHIYKTUBHBIX YMO3AKITIOUCHHM,
YMO3aKJIFOUCHUH 10 aHAJIOTUH;

e paszbupaTh TOKA3aTEIBCTBA MATEMATHUECKUX YTBEPKIACHUH (IIPSMBIE U OT MPOTUBHOTO), MTPOBOJIUTH CAMOCTOSATEIHLHO
HECJIOKHBIE J0Ka3aTelIbCTBAa MaTEeMaTHUECKUX (DAKTOB, BBICTpAWBaTh apryMEHTAIlMIO, IMPUBOJIUTH IPUMEPH M
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh crnocod pelieHus y4eOHOM 3amauu (CpaBHMBATH HECKOJBKO BAapUAHTOB pPEIICHMs, BbIOMpaTh Hauboisee
MTOIXO/ISIIIANA ¢ YIETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTECPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

e HCIOJb30BaTh BOMPOCHI KaK MCCIENOBATEIHCKAN UHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMPOCHI, PUKCHUPYIOIIHE
IPOTUBOpEYHE, MPOOJIeMy, CaMOCTOSITENIBHO YCTAaHABIMBATh HMCKOMOE W JIaHHOE, (HOPMHUPOBATH TUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJWUTH IO CAMOCTOSTEIHHO COCTABICHHOMY IUIaHY HECJIOXKHBIM DKCIIEPUMEHT, HEOONBIIOE HCCIIECIOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIeCKOTO 00BEKTa, 3aBHCUMOCTEH 00BEKTOB MEX Ty COOOM;

e CaMOCTOSITEHHO (OPMYIUPOBATH OOOOIIEHWS] W BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO HAOJIOICHHUS,
MCCJICIOBAHUS, OIIEHUBATH JJOCTOBEPHOCTH MOJYUYCHHBIX PE3YyIbTaTOB, BBIBOJIOB U 000OIICHNIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIJIBHTATh MPEIIOJIIOKECHHS O €r0 Pa3BUTHH B HOBBIX

YCIIOBUAX.
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PaGora ¢ nundpopmanueii:

e BBISBJISITH HEIOCTATOYHOCTH M M30BITOYHOCTH HH(OPMAITUHU, TAHHBIX, HEOOXOIUMBIX JUIsl PEIICHUS 3a/1a4H;

e BBIOMpaTh, AHAJIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETHPOBATH HH(POPMAIMIO PA3IUYHBIX BHUIOB U (HOPM
TIPEICTABJICHNUS;

e BBIOWpaTh QopMy TpencTaBiICHHUS WHGOPMAUKM M WUTIOCTPUPOBATH pellacMble 3aJadd CXEMaMH, JuarpaMmMmamu,
WHOU TpaduKoi U UX KOMOMHAITUSIMH;

e OICHWBATh HAAEKHOCTH, HWH(MOpPMAIMU TI0 KPUTEPHSIM, TPEIIOKCHHBIM YYHTEIeM WIM CHOpMyIHpOBaHHBIM
CaMOCTOSITENTLHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

e BOCIPUHUMATh U (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUHM C YCIOBUSIMH W LEISMU OOIICHUS, SICHO, TOYHO,
IPaMOTHO BBIPQKATh CBOIO TOYKY 3PEHHUS B YCTHBIX W MUCHBMEHHBIX TEKCTaxX, JaBaTh MOSCHECHHS IO XOIYy PCIICHUS
3a/1aui, KOMMEHTHPOBATh TIOJyICHHBIN PE3yIIbTaT;

e B XOJe OOCYXICHHs 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXKJAae€MOW TEMBI, TpPOOJIEMbI, pelaeMoil 3aaayw,
BBICKA3bIBaTh WJEH, HAICJICHHBbIE HA TIOMCK PEIICHHs, COMOCTaBISATH CBOM CYXKIEHHUS C CYXKICHUAMH APYTHUX
YYaCTHUKOB JHajiora, OOHapy>KWBaTh pPa3jIMYM€ M CXOJCTBO TMO3UIMN, B KOPpPEKTHOW Qopme (GopMyIupoBaTh
pasHoTJacHsl, CBOM BO3PaXKECHHUS;

e TMPEACTABJIATh PE3YJIbTAThI PEIICHUS 3a/1ayd, SKCIICPUMEHTA, MCCIICIOBAHUS, MPOEKTa, CaMOCTOSATEIHLHO BBIOMPATH
(dbopMat BBICTYIUICHHS C YIETOM 3a/1a4d IPE3EHTAIMU U OCOOCHHOCTEH ayAuTOPHH;

e TMIOHMMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUAYATbHON pabOThl MpPHU PEIICHUH Y4eOHBIX
MaTEMaTUYECKUX 3a]1ay;

e TPUHUMATH II€JTb COBMECTHOM JCATCIBHOCTH, TUTAHUPOBATH OPTraHU3AIMI0 COBMECTHON paOOThI, paclpeaeisaTh BHJIBI
paboT, T0roBapuBaThCs, OOCYKIATh MPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTFOJICH;

e YYacTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyxkIeHus, OOMEH MHEHHSMH, MO3TOBBIC IITYPMBI H JIpyTHeE),
BBITIOJIHATh CBOIO 4YacTh PabOThl M KOOPAMHUPOBATH CBOW JIEUCTBHS C JIPYTMMU WICHAMH KOMAaHbI, OIICHUBATH
KauyeCcTBO CBOETO BKJIaJla B OOIINI MTPOIYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM YIYaCTHUKAMH B3aUMOICHCTBUAI.
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PeryisiTuBHbIE YHHUBepCcaJIbHbIe y4eOHbIe 1eiicTBUS

Camoopranusanus:

e CaMOCTOSITEIBHO COCTABJIATH IJIaH, AITOPUTM PEIICHUS 3a7a4u (UJTU €T0 YacTh), BHIOUPATH CIIOCO0 pEeIeHUs C YU4ETOM
UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHThI PEUICHUN C
y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAJbHBIA HHTEJJIEKT:

e BJIJIETh CIIOCOOAMHU CaAMOITPOBEPKH, CAMOKOHTPOJIA MpoIlecca U pe3yibTaTa pelieHus MaTeMaTUYECKOMN 3aJ1au;

e MPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PELICHUH 3a]1a4l, BHOCUTh KOPPEKTUBHI B IESATEIBHOCTh HA
OCHOBE HOBBIX O0CTOSITENIbCTB, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa MACATECIbHOCTU TIOCTaBJICHHOW IEIM W YCIOBUSIM, OOBSICHATH MPUUYUHBI
JOCTUKEHUS WA HEIOCTHXKEHHUS 11€JI1, HAaXOJUTh OIIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koH1y 00y4yenus B 7 kjacce 00y4aronuiics MoJIy4duT CIeIyIoIINe IPeIMETHbIE PE3yJIbTaThI:

Pacnio3HaBaTh H3y4EHHBIE TIE€OMETPUUECKHE (DUTYypbl, OMpEAENATh WX B3aUMHOE pACIHOJIOKEHUE, H300pakaTh
reOMETPUYECKUE (PUTYPBI, BBHITOJHITh YEPTEKHU MO YCIOBHUIO 3a7auu. VMI3MepsATh JTUHEHHbIE U YIJIOBbIE BEJIUYMHBI. Pemarhb
3a/1a4M Ha BBIYHUCIICHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenate rpyOyl0 OLEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B peajbHON >KU3HM, Pa3MEpPOB MPUPOTHBIX
00bekToB. PaznuuaTh pazmMepsl 3TUX 00BEKTOB MO MOPSAIAKY BETUUHHBI.

CTpouThb 4yepTeXKU K TEOMETPUUYECKUM 3a/1a4aM.

[lonb30oBaThCAd MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BATh MPU3HAKA U CBOWCTBA PAaBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PELICHUU 3a/1a4.

IIpoBOAUTE TOTMUYECKUE PACCYKIACHUSA C UCIIOIB30BAHUEM I€OMETPUYECKUX TEOPEM.

Ilonp30BaThCAd NpHU3HAKAMU PABEHCTBA IPSAMOYIOJIBHBIX TPEYTrOJbHHUKOB, CBOWCTBOM MEIMAHbI, IPOBEAEHHOU K
TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILIEHUN T€OMETPUUECKUX 3a1a4.
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Onpenenarb NapaieIbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOphIe oOpazyeT ¢ HUMHU cekymad. Onpenensitsh
[1apaJUIeIbBHOCTD MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM IPSAMOU 10 TOYEK APYrOU IPSIMOM.

Pemats 3a1aun Ha KieT4aToi Oymare.

[IpoBOIUTH BBIUMCICHUS U HAXOAUTh YHUCJIOBbIE W OYKBEHHbIC 3HAYEHUS YIJIOB B T€OMETPUYECKUX 3ajlayax C
UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJILHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB yTIJI0B, 00pa30BaHHBIX MPHU MIEPECEUCHUU BYX
napajuIeNIbHbIX MPSMBIX CEKyLIEH. PelaTh mpakTHYECKUe 3a1a4yi Ha HaX0XKICHUE YTIIOB.

Brnagete MOHATHEM TIeOMETPUYECKOr0 MeCTa TOYEeK. YMETh ONpEeNeNsTh OUCCEKTPUCY yria W CEepeIUHHBIN
IIEPIICHIUKYJISAP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK.

PopMyIMpOBaTh ONPEACIICHUSA OKPYKHOCTH U Kpyra, XOpAbl U IMaMeTpa OKPYKHOCTH, II0JIb30BATHCSA UX CBOWCTBAMHM.
YMeTh NPUMEHATH 3TU CBOMCTBA IIPU PELICHUN 3a4a4.

BrageTs noHsATHEM ONKUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXoauTh €€ 1eHTp. [lonp3oBaTbesa dpakramu
0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE EPIIEHANKYIIAPHI K
CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJHOM TOUKE.

Bnagere noHsTHEM KacaTeNbHOM K OKPYKHOCTH, IOJIb30BAThCS TEOPEMOM O IMEPNEHIAMKYJSIPHOCTH KacaTeIbHOM U
paguyca, IpOBEAEHHOTO K TOUKE KACAHUS.

ITonp30BaThCA MPOCTEUIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMU, TIOHUMATh X NMPAKTUYECKHUI CMBICII.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE MMOCTPOEHUS C TIOMOLIBIO LIUPKYJISI U JIMHENKH.

K koHI1y 00y4yenus B 8 kiiacce o0yyaronuiics Moy4duT CieIyrone MpeIMETHbIE Pe3yIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BHUJIBI UYETBIPEXYTOJBHUKOB, MX JJIEMEHTBI, MOJIb30BAaThCS WX CBOMCTBAMM IIPU PEIICHUU
r€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUKHM NIEPECEUCHUS MEIUaH TPEYTOJIbHUKA (LIEHTPa Macc) B PEIICHUH 3a/1au.

Brnaners mnoHATMEM CpeoHEW JIMHUM TPEYroJbHUKA W Tpaneluuy, IPUMEHSITh HUX CBOMCTBAa MPH PELICHHUH
reoMerpuueckux 3anad. Ilonp3oBarscs Teopemoit daneca u TeopeMor 0 TPONOPLUOHAIBHBIX OTPE3KAX, TPUMEHATh UX IS
peLICHUs MPAKTUYECKUX 3a/1a4.

[IpuMeHATh NPU3HAKU TOJI00MS TPEYTOJIBHUKOB B PELIEHUN T€OMETPUUECKUX 3a1au.
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[Tonb30Batbesa TeopeMoit [Iudaropa 11 penieHnss reOMETPUYECKUX U MTPAKTUYECKUX 3a/1a4d. CTPOUTh MAaTEMATUUYECKYIO
MOJIeTIb B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENIbHO JIeNaTh YepTEX U HAXOJUTh COOTBETCTBYIOIINE JITTHHBI.

Bnagerp moHATHSAMHM CHUHYCa, KOCHMHyCa M TaHTE€HCAa OCTPOro Yriia MpSMOYTOJBHOTO TpeyrosibHuka. [lomp3oBarbes
ATUMU TOHSATHSMH JUIS PELUICHUS PAKTUYECKUX 3a/1a4.

Bbrancnare (pa3nuyHbIME CIOCO0aMHM) IJIOMIAb TPEYTOJIbHUKA U IJIOUIAd MHOTOYTOJIBHBIX (UTYp (IIOJIB3YSCH, TIe
HE0OXO0IMMO, KaIbKYJISITOpOM). IIpuMeHsTh oydyeHHbIe YMEHHS B IPAKTUYECKHUX 3a7a4ax.

Bnagerp MOHATHSMYU BIHCAHHOTO W LIEHTPAJIBLHOTO yIia, HCIOIb30BaTh TEOPEMBI O BIHCAHHBIX YIJIaX, YIJIaX MEXIy
XOpAaMu (CEeKyIIMMH) U yTIIe MEXKIy KacaTeIbHOU U XOPIOH MPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.

Bnagerp NMOHATHEM ONUCAHHOTO YETHIPEXYTOJNbHHUKA, NPUMEHSATh CBONCTBA OINKMCAHHOTO YETHIPEXYTOJbHHUKA MpU
pelIeHnH 3ajau.

[IpuMeHsITh MOTyYCHHBIE 3HAHWS HA MPAKTHKE — CTPOUTh MAaTeMAaTHMYECKHWE MOJETH IS 3a/ad peajbHOW XKU3HU U
MPOBOANTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHUEM MOA0OMS UM TPUTOHOMETpHH (TOJIB3YsICh, TNIeé HEOOXOAUMO,
KQJIbKYJIITOPOM).

K koHI1y 00ydyenus B 9 kjacce o0yJaronuiics MoJIyduT CIeIyIolINue MpeIMETHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKLUHMU OCTPBIX YIJIOB, HAXOAWUTh C HUX MOMOUIbIO pa3JIUYHBIE 3JIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHHe MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO0 KadbKyJIATOPA)
JUTAHBI U yTIIBI 4711 HeTaOJMUYHBIX 3HAYCHUH.

[lonb3oBatbes  (opMmynamMu MPUBEACHHS U OCHOBHBIM TPUTOHOMETPUYECKHMM TOXKIECTBOM ISl HAaXOXKJIEHUS
COOTHOLICHUM MEXAY TPUTOHOMETPUUECKUMU BEIUYNHAMM.

Hcnonb30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JJIsi HAaXOXJACHUS Pa3IUYHBIX 3JIEMEHTOB TPEYrojbHHUKa («perieHue
TPEYTOJILHUKOBY ), TPUMEHSThH UX MPH PEIICHUN T€OMETPUUECKUX 3a/1a4.

Brnagerp moHsTHSMU TipeoOpazoBaHUs MOM00MS, COOTBETCTBEHHBIX JJIEMEHTOB MOA00HBIX ¢uryp. Ilomp3oBaThcs
CBOMCTBaMHM MOA00MS MPOU3BOJIbHBIX (DUTYDP, YMETh BBIYUCISTH JUIMHBI U HaXOIUTh YIJIbl Y MOJ00HBIX ¢uryp. [IpumeHsTs
CBOMCTBA 1MOA00MS B MPAKTUYECKUX 3a/1adaX. Y METh IPUBOJIUTH MPUMEPHI NOJOOHBIX (PUTYpP B OKpPY’KaIOIEM MUPE.

[Tonb30BaThcs TeOpeMaMH O TPOUZBEACHUU OTPE3KOB XOpA, O MPOU3BEACHUU OTPE3KOB CEKYIIMX, O KBajpaTe

KacaTeJIbHOM.
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[Tonb30BaThcs BEKTOpAMM, MOHHMMATh WX TIEOMETPUYECKHH M (PU3MYECKUI CMBICH, NPUMEHSATh UX B PEUICHUU
reoMeTpuueckux u pusmdeckux 3agad. [[puMeHaTs ckansipHOe MPON3BEICHIE BEKTOPOB JIJIsl HAXOKACHUS IJTUH U YTJIOB.

ITonp30BaTbCd METOOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €r0 B PELICHUH I€OMETPUYECKMX M NPAKTHYECKUX
3az1ay.

BiageTs NOHATHUSAMM NPAaBWIBHOIO MHOTOYT'OJIBHHMKA, JUIMHBI OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTH U pPaJuaHHOU
MEpBI yIila, YMETh BBIUYMCIIATH IUIOLAAb Kpyra U €ro 4acTei. [[puMeHsTh oly4eHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WK UEHTPBI) CAMMETPUH QUTYD, IPUMEHSTh IBMKEHHS TUIOCKOCTH B MTPOCTEUILINX CIIydasiX.

[IprMeHATh MOJydeHHBIE 3HAHUS HA NPAKTHUKE — CTPOUTh MAaTEMATHYECKHE MOJAEIH IS 3a/1a4 PEAbHOW >KU3HHU M
IPOBOAUTH COOTBETCTBYIOIINME BBIUMCICHUS C MPUMEHEHUEM IMOAO0OUS U TPUTOHOMETPUYECKUX (PyHKUUU (MONB3YyACh, T1E
HEO0XO0UMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
[Ipocreiiue reoMmerpuueckue GUrypsl u
1 I/D](;) cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' p P https://m.edsoo.ru/7f415¢2e
BEJIMYMH
bubmuorexa [JOK
2 T 22 1
PEYTOITLHIKH https://m.edsoo.ru/7f415e2¢e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpeyrojabHuKa https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
bu6mmoreka [IOK
5 IT 600 5 4 1
OBTOPEHHE, ODODIIEHHIE SHATHH https://m.edsoo.ru/7f415¢2¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 YeTbIpEXYroNbHUKU 12 1
pexyT https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
bubmuorexa [JOK
2 IIPONOPLUOHAIIBHBIX OTPE3KaX, MOA00HBIE 15 1

https://m.edsoo.ru/7f417¢18

TPEYrOJIbHUKHU
IImomrans. Haxoxaenue miommanei
3 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX (hUryp. 14 1
[Tnomanu nonobHbIX puryp

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
6 II 600 4 1
OBTOPEHHE, ODODIICHHIE SHAHMH https://m.edsoo.ru/7f417¢18
OBILIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 68 6 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
| Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6mmoreka [JOK
COOTHOILIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPET https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAUHATHI HA IIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lHA
5 05 HOCTH U TIO y; b Kpyra g 8 bubmorexa LIOK
Py " Hv pyre: https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 6
JBIKCHIA TIOCKOCTH https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS . 5 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
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