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MNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJIOB IIKOJIBHOM MAaT€MAaTUKH, MMEIOIIUM CBOEH LIEIIBIO
o0ecneunTh M3y4E€HHE CBOWCTB M pa3MepoB (UIyp, MX OTHOUICHHH U B3aUMHOE DPACIHOJIOXKCHHUE,
ONMpAETCs Ha JIOTMYECKYIO, JI0Ka3aTeNbHYI0 JMHUIO. L[eHHOCTh M3ydeHHs TeOMEeTpUHM Ha YpOBHE
CHOBHOT0 00Iero oOpa30BaHUs 3aKIIOYaeTCs] B TOM, 4YTO OOYyYarOIIMHCS YYHUTCS TPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKACHHs, CTPOUTH JIOTMUECKHE YMO3AKJIIOUYEHHs, JOKa3blBaTb HCTUHHbBIE
YTBEPKACHUSI U CTPOUTH KOHTPHIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKIAEHHUS «OT IPOTHBHOIO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPIKICHHUS.

Bropoii nenb0 M3y4eHUS TE€OMETPHUM SIBJISICTCS HUCIOJIB30BAaHUE €€ KAaK MHCTPYMEHTa IIpU
pEIICHNN KaK MaTeMaTHYECKHMX, TaK M MPAKTUYECKUX 3a]ad, BCTPEUAIOIUXCA B PEAIBHOU JKU3HH.
OOyuarouuiics T0JKEH HayYUThCs OMPEIeNIUTh T€OMETPHUECKYIO0 (QUTYPY, OMMCATh CIOBAaMH JIaHHbIi
4epTEéK MM PUCYHOK, HAWUTH IUIOIIAAb 3E€MEJIBHOIO Y4acTKa, paccuuTaTh HEOOXOJUMYIO [UIMHY
OINTOBOJIOKOHHOTO Kalesst WK TpeOdyemble pa3Mephl rapaxa JJisi aBTOMOOMIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIMTEIbHAS JIMHWAA B W3Yy4eHUM reomerpuu. [Ipum pemeHun 3amad NpakTHYECKOTO
XapakTepa OOY4YalOUIMHCsA YYUTCS CTPOUTh MAaTEMAaTUYECKHE MOJIENIM pEabHBIX KU3HEHHBIX
CUTyalluH, IPOBOJUTH BBIUMCIICHHS U OLICHUBATH aJ€KBaTHOCTD MOJIyUEHHOT'O PE3YJIbTaTa.

Kpaiine Ba)kHO MOAUEPKMBATH CBSI3U TEOMETPUU C JAPYTUMHU YYEOHBIMH IpEAMETaMHU,
MOTUBUPOBATh MCIOJIB30BaTh ONPECIECHUS T'€OMETPHUUECKUX (DUTYp M MOHATUH, NEMOHCTPUPOBATH
NPUMEHEHHE TOJYYeHHBIX YMEHHUH B (PU3MKE M TEXHHUKE. JTH CBSI3U HauOojee SPKO BUIHBI B TEMax
«Bexrops», «TpuronomeTpudeckne COOTHOIEHMs», «MeTton koopauHat» U «Teopema [Tudaropar.

Vueobnsiii kypc «l'eomeTpusi» BKIIOYAET CJEAYIOINIME OCHOBHBIE pa3/iesibl COJIECPKAHUS:
«["'eomerpuueckue (GuUrypsl U ux CBOWCTBay, «/3MepeHHe TeoMEeTpHUUECKUX BEINYMH», «JleKapToBbI
KOOpPHUHATHI Ha MIIOCKOCTWY, «BeKTopbl», «/IBrkeHus miockoctn», «[IpeodpasoBanus nogoous».

Ha u3ydenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 vaca
B HEJIENI0), B 8 Kiacce — 68 yacoB (2 yaca B He/iel0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).

COILEPKAHUE OBYYEHUA
7 KJIACC

Havanenele mnonstus reomerpuu. Touka, mnpsimas, OTpPE30K, Jyd. Yroiad. Buael yrios.
BEPTUKAJIBHBIE U CMEXKHBbIE YIUbl. buccexrpuca yria. JIomanas, MHOroyrojasHuk. llapannensHocts u
NEPIECHIUKYIIPHOCTD NIPSAMBbIX.

Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBAa OceBOil cummeTpuu. [Ipumeprsl cummeTpuu B
OKpYXKaroIleM MUpE.

OCHOBHBIE MOCTPOCHMSI C MOMOIIBI0 LMPKYIS U JuHEeHKu. TpeyroiapHuk. BeicoTa, mMeaunana,
OuccekTpuca, UX CBOICTBa.

PaBHOOEIpEHHBII 1 PABHOCTOPOHHUH TPeyTroIbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U PU3HAKU paBHOOEIPEHHOTO TpeyrojibHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

BOICTBa W MpPU3HAKU NapajuleNbHBIX NpsAMbIX. Cymma yrjioB TpeyrosibHMKa. BHelHue yribl
TPEYroJbHUKA.

[IpsimoyronbHbIil  TpeyroibHUK. CBOWCTBO MEIMaHbl MPSMOYTOJIBHOIO  TPEYrOJbHHKA,
IIPOBEAEHHOU K rUnoTeny3e. [Ipu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpAMOyroapHbIil
TPEYroJbHUK C yriiom B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHMKA, HEPABEHCTBO O [JIMHE JIOMAHOW,
Teopema 0 0oJIbIlIeM Yriie U OOJbIIEH CTOPOHE TpeyronbHUKA. [lepneHuKysap u HaKJIOHHAS.

I'eomeTprueckoe MecTo ToYeK. buccekTpuca yria U CepeIMHHBIN NEPIEHAUKYIAP K OTPE3KY KaK
r€OMETPUUYECKHE MECTA TOYEK.

OKpy’KHOCTB M KpYT, XOp/a U JUAMETP, UX CBOMCTBA. B3auMHOE pacnoio;keHue OKpyKHOCTU U
npsimoii. KacarenbHast u cexymias kK oKpy>KHOCTH. OKpY>KHOCTb, BIHMCAaHHasi B yrojl. Brnucannas u
OIMCaHHAasl OKPYKHOCTHU TPEYTrOJIbHUKA.

8 KJIACC



UYetreipéxyronbauku. IlapamienorpamMmm, €ro mnpu3Haku U CBOWCTBA. YacTHbIE ciydau
napajuiesiorpaMmoB  (IpSAMOYrOJbHUK, poMO, KBajapar), HUX TMPU3HAKM U CBOMCTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoicTBa U mpu3Haku. [IpsMoyrosibHas Tpaneuus.

Merton ynBoenus Menuanbl. llenTpanbHas cummerpus. Teopema @aneca u TeopeMa o
IIPONOPLIMOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyroibHUKA U Tpanenuu. LleHTp macc TpeyroapHuKa.

[Tomobue TtpeyronbHUKOB, KodhduimeHT momaoous. Ilpu3Haku mOMOOHS TPEYroJLHUKOB.
MIPUMEHEHHE M0100US MTPH PEIIeHUN MPAKTUYECKUX 3aau.

CpoifctBa 1uIomazeil reomerpudeckux ¢uryp. Dopmynsl s IUIOMAAM TPEYroJbHUKA,
napajuiesorpamMmma, pomoa u tpanenuu. OTHOIIEHUE TUTOMIAaAeH o100HBIX UTYp.

Beruncnenue mioniaieit TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.

Teopema IIudaropa. Ilpumenenue reopemsl [Indaropa mpu penieHnr TPaKTUYSCKUX 3a/1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOroO yrjla MpsIMOYTOJIBHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO. Tpuronomerpudeckue Gpyakmuu yrios B 30, 45 u 60°.

BrvicanHble ¥ LIEHTPAJIBHBIE YIUIBL, YTOJI MEKY KacaTeIbHOM U XOPAOU. YTIIbI MEXKIY XOpAaMu
U CEeKyllMMH. BrnucaHHbIE W ONHUCAHHBIE YETBIPEXYTOJBHUKUA. B3anMHOE pacronoKeHue [BYX
okpyxHocTel. Kacanme okpyxHocteil. OOmue KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanrerc yriaoB ot 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIibl TPUBEACHUS.

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M Te€OpeMa CHUHYCOB. PellleHne MmpakTH4eCKHX
3a/1a4 ¢ UCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue noaoo6us. [1ogodre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NpoM3BENEHUH OTPE3KOB XOPJA, TEOPEMBI O IMPOU3BEACHHH OTPE3KOB CEKYIIMX,
TeopeMa 0 KBaJpaTe KacaTeJIbHOM.

BekTtop, niuHa (MOyINb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTUBOIIOJIOKHO HAaNpaBICHHbIC
BEKTOPbI, KOJUNIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpPALUK HaJ BekTOpamu. PazmoskeHue
BEKTOpa IO JABYM HEKOJUIMHEApHbIM BekTopaM. KoopaunaThel BekTOpa. CKalsipHOE NpPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0XK/IEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YPABHEHHs NPSIMOM M OKPYXHOCTH B KOOpAMHATaX,
[IpECeUEHUE OKPYKHOCTEN U NPAMbIX. MeTO1 KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBunbpHble MHOrOyroibHUKHU. JlIMHAa OKpyXHOCTU. I'pagycHas W paauaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [lnomanps kpyra, cektopa, cerMmeHTa.

JIBIDKEHHs TUIOCKOCTH M BHYTPEHHHE CHMMETpUU (GUryp (3JIEMEHTApHBIC MPEICTaBICHU).
[TapannensHbiil nepenoc. [TIoBopoT.

JJAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA TIIPOI'PAMMBLI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHoCcTHBIE  pe3yJbTAThl OCBOCHUA  MporpaMmbl  yueOHoro  kypca  «['eomerpusi»
XapaKTepU3yITCS:

1) maTpuoTHYECKOe BOCIIMTAHME:

MPOABJICHUCM HHTCPCCAa K MPOHIJIOMY M HACTOALIIEMY pOCCHfICKOfI MaTEMAaTHUKH, IEHHOCTHBIM
OTHOILIEHUEM K JOCTHXKEHHMSIM POCCHUICKUX MAaTEMAaTHUKOB U POCCUHCKOW MATeMaTHYECKOM HIKOJbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B PYUX HayKaxX U MPUKIIAJHBIX cepax;

2) rpa:KIaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEH Tpa)kaHWHA U peaju3aluud ero Ipas,
MpEe/ICTaBJICHHEM O MAaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
MpoIeNyp TPaKIAHCKOTO OOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHUIO
ATHYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTHKCHHH HayKd, OCO3HAHHUEM
BAXXHOCTHU MOPAJIBHO-3TUYCCKUX IIPUHIHUIIOB B ACATCIBHOCTH y‘IéHOFO;



3) Tpy/10BO€ BOCIUTAHME:

YCTaHOBKOﬁ Ha AaKTUBHOC YYaCTUC B PCHICHUM IMPAKTHYCCKUX 3aJaqd MaTeMaTHUIECKOU
HAIPABJICHHOCTH, OCO3HAHWEM BAKHOCTH MATEMAaTHYCCKOTO OOpa30BaHUS Ha MPOTSIKCHHU BCEH
)KU3HH U YCIICINHON Npo()eCCHOHANBHON IEsTENIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM WHAMBUIYAIBHOW TPACKTOPUU OOPAa30BaHUS M HKU3HEHHBIX
IUTAHOB € YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCTIUTAHNE:

CIIOCOOHOCTBHIO K OMOIMOHAIBHOMY M 9CTETHYECKOMY BOCIIPUSATHIO MATEMATHUECKUX OOBEKTOB,
3a1a4, pEIICHH, PACCYKICHHN, YMCHUIO BUICTh MATEMATHUCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTAIle B JESATETbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX IMpEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX ~Pa3BUTHsl 4YeJOBEKa, NPUPOJABI ¥  OOLIECTBA, IIOHUMAaHHEM
MaTEeMaTHYeCKOW HAyKH KakK Cephl YEIOBEUYECKON JAeITeTbHOCTH, ITAlOB €€ Pa3BUTHSI M 3HAYUMOCTHU
JUISL Pa3BUTHS LUBHJIM3AIMU, OBJIAJCHHEM SI3bIKOM MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTypoOil Kak
CpeaACTBOM IIO3HAHUA Mmupa, OBJIaZICHUEM HpOCTeﬁHlI/IMI/I HaBbIKaMU HCCHeI[OBaTeHBCKOﬁ
JeSTeITLHOCTH;

6) pusnyeckoe BocnuTaHHe, GOPMUPOBAHHE KYJIBTYPHI 310POBbSI W IMOLHOHAIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO TPHUMCHATH MATCMATUYCCKUC 3HAHUA B HMHTCPECAX CBOCTO 30POBbs, BCACHUA
3JI0pOBOTO 00pa3a >KU3HH (3I0pPOBOC MNHTAHUE, COATAHCHPOBAHHBIA DPEXKUM 3aHATHH M OTABIXA,
peryisipHasi Gpu3nveckas akTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HAaBBIKA Pe(IICKCHH, TPU3HAHUEM CBOETO
npaBa Ha OIMIMOKY U TAKOT'O e TpaBa JIPyroro 4eaoBeKa;

7) 9K0JIOTHYECKOE BOCIIMTAHUE:

OpHEHTalMell Ha TPHMEHEHHE MaTeMaTHYeCKUX 3HAHMU IS pelIeHus 3axad B 00JacTu
COXPaHHOCTHU OKPY>KAIOIIEH Cpe/ibl, IJITAHUPOBAHUS MTOCTYNKOB M OLIEHKH UX BO3MOKHBIX TTOCJIEACTBUI
JUTSL OKPY’KAroIIel Cpeiibl, 0CO3HAaHHEM TII00AbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIeM U MyTel ux
pelICHHS;

8) aganTauus K N3MEHSIIOIMIMMCS YCJIOBHSIM COLUAILHON U MPUPOIHON Cpeabl:

TOTOBHOCTBHO K I[el\/JICTBI/IﬂM B YCJIIOBUAX HeOHpeILeJ’IéHHOCTH, MOBBIIICHUIO YPOBHA cBOCH
KOMIIETCHTHOCTH Yepe3 MPAaKTUIECKYIO ICSITEIbHOCT, B TOM YHCIIC YMEHHE YUUTHCS Y IPYTHX JHOJICH,
HpI/IO6peTaTI) B COBMECTHOU ACATCIBbHOCTH HOBBIC 3HAHUSA, HABBIKW U KOMIICTCHIIUN U3 OIIbITA APYTUX;

HEOOXOIUMOCThIO B (POPMHPOBAHUM HOBBIX 3HAaHHH, B TOM 4HCIe (OPMYIUPOBATH HJICH,
IIOHATHUS, THUIIOTE3bI 00 oOBekTax u SBJICHUAX, B TOM YHCJIC paHCC HCHU3BCCTHBLIX, OCO3HABATb
neUIMTH COOCTBEHHBIX 3HAHUI M KOMIICTCHTHOCTEH, IITAHMPOBATH CBOE Pa3BUTHUC;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TpEOYIOLMHA KOHTPMEpP, KOPPEKTHPOBATh MPUHHMACMbIC PCIICHUS W JCHCTBUS,
(bopMynupoBaTh U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAITPEIMETHBIE PE3YJIBTATHBI
Ilo3naBaTe/bHBbIE YHHBeEPCAIbHBIE YUeOHbIe NeiCTBUS
Ba3oBrbIe JJornuyeckue neiicTBHA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKN MAaTEMAaTUUECKUX OOBEKTOB, MOHATUMH,
OTHONIICHUH MEXAY TOHATUAMHU, (OPMYIUPOBATH OMNpENEICHHUs TMOHATHHA, YCTaHABIUBATh
CYIIECTBEHHBIM MpPU3HAK KJIacCU(UKAIMK, OCHOBAHUS [JIi OOOOIIEHUS W CPAaBHEHHS, KPUTEPUHU
MIPOBOJIMMOI0 AHAJIN3A;

BOCIIPUHUMATh, (OPMYIUpPOBaTH M TPEOOPa3OBBIBATH CYXKICHMS: YTBEPAUTEIIbHBIE U
OTpHUIaTeNbHbIE, eAUHIUYHBIC, YACTHBIE U 00IINE, YCIOBHBIC,

BBISIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpEUUsi B (akKTax,
TAHHBIX, HAOIOJIEHUSAX U YTBEPKACHUIX, MpeiaraTh KpUTEPUU TSl BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;

Jle7IaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIFOUSHHUH 110 aHAJIOTUH;



pa30buparh J10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPXKICHUU (MpsMbIE M OT TPOTHBHOIO),
MIPOBOJINTH CaMOCTOSITEIIEHO HECJIOXKHBIC JIOKA3aTeIhCTBA MaTeMaTHYeCKHX (DAKTOB, BBICTPaWBATh
apryMEeHTAIUIO, PUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

BBIOMPATh CIOCOO pelieHus yueOHO#M 3a/aun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHHUS,
BBIOMpaTh HanOoJIee MOIXOASAIINNA C YIETOM CaMOCTOSITENILHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTeibcKue 1elCTBUS:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUI HHCTPYMEHT MO3HaHWs, (DOpMyIHpOBaTh
BONIPOCHI, (DHKCHPYIOIIHE MPOTHBOPEUNE, MPOOJIIEMY, CAMOCTOSITEILHO YCTaHABIMBATh HCKOMOE W
JIaHHOe, (POPMUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHUE;

MIPOBOJIMTH MO CAMOCTOATEIHHO COCTABICHHOMY IJIaHY HECIIOKHBIN SKCIEPUMEHT, HEOOIbIIOe
UCCJIEIOBAaHKUE TI0 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTHIeCKOT0 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MEXIy COOOI;

CaMOCTOSITEIBHO (pOPMYTUPOBATH OOOOIIECHUS M BBIBOABI MO pe3yabTaTaM TMPOBEAEHHOTO
HaAOJIIO/IEHNUs, WCCIEIOBaHUsl, OLIEHWBAaTh JOCTOBEPHOCTh IMOJIYYEHHBIX PE3YNbTAaTOB, BHIBOJOB U
0000IIIeHNI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBLABUTATh MPEIIOJIIOKEHNUS O €T0
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITH  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HH(DOpPMAINH, JAaHHBIX, HEOOXOIMMBIX JIJIs
pelIeHus 3a/1a4H;

BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH H  HWHTEPIPETHPOBATh WHOOPMAIIHIO
Pa3IUYHBIX BUIOB U (hOPM IMpeICTaBICHUS;

BEIOMpaTh (GOpMYy TIpEJCTaBICHHUS HWHPOPMAIMK ¥ WIIIOCTPUPOBATH peIIaeMble 3a7adu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoif U 1X KOMOMHALIUAMY;

OIICHUBATh HAJIEKHOCTh WHPOPMAIMU TI0 KPHUTEPHUSAM, TPEUIOKCHHBIM YYUTEIIEM WU
c(hopMyTUPOBAHHBIM CAMOCTOSITENHLHO.

KoMMyHuKaTHBHBIE YHUBepPcAIbHbIE YUeOHbI€ el CTBUSL:

BOCIIPUHUMATh U (OpPMYIHpPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBUSIMHU U LEISMHU
00IIeHMs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PCHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JaBaTh TIOSCHEHUS 10 X0y PEIICHUs 3aaul, KOMMEHTHPOBATh MMOJTYYSHHBIN pe3ybTar;

B XO0JI¢ OOCYXKICHHUs 3aJaBaTh BOIPOCHI IO CYIICCTBY OOCYXTaeMOW TEMBbI, MPOOIEMBI,
pelaeMoi 3aJauyu, BBICKA3bIBaTh WJCH, HAICJICHHbIE HA TIOUCK pEIIEHHUS, COMOCTaBISATh CBOU
CYKICHHUS C CYXKICHUSAMHU JIPYTHX YYACTHUKOB JHAJIOTA, OOHAPY)KUBATh pa3Uuhe H CXOJICTBO
MO3UIHI, B KOPPEKTHOH opme GOpMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTABIATh PE3YJIbTaThl PEIICHHS 3a7add, OJKCIEPUMEHTAa, WCCISAOBaHUsA, TPOCKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4ETOM 3a/ad Mpe3eHTAIlMH U OCOOEHHOCTEH
ayJTUTOPUH;

MOHMMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW W HWHAMBHUIYAIbHOW pabOTHI TpuU
pelIeHNN y4eOHBIX MaTeMaTHICCKHX 3a71aY;

NPUHUMATh 1E€7b COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPraHU3alli0 COBMECTHOM
paboThI, pacmpeaensaTh BUIALI pabOT, TOrOBapHBATHCS, OOCYXKIATh TPOIECC M PE3ysIbTaT PabdoTH,
0000111aTh MHEHUS HECKOIBKUX JTIOIEN;

y4acTBOBaTh B TPYNIOBBIX (opMax padboThl (0OCYXIeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI U JAPYTHE), BHIMOIHITH CBOIO YacTh PabOThI U KOOPIWHUPOBATH CBOU ACHCTBHS C APYTUMHU
YJleHaMUd KOMAaHJbl, OIIEHMBAaTh KAadyeCTBO CBOETr0 BKJaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
c(hopMyITUPOBAHHBIM YYaCTHHUKAMU B3aUMOCHCTBHUS.

PeryasiTuBHbIe yHHBepCaJbHbIC y4eOHbIe AeiicTBUSA
Camoopranusaums:

CaMOCTOSATEIIBHO COCTABIATH IUJIaH, QITOPUTM pEIICHHs 3a1adyd (WM €ro 4acTh), BBIOMpPATh
croco0 pereHus ¢ yuéToM MUMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PELICHUN C y4ETOM HOBOM MH(OpMAIUH.



CaMOKOHTPO/Ib, IMOLIMOHAIbHBIA HHTEJVIEKT:

BJIQJIETh CIOCOOAMU CaMOIPOBEPKH, CAaMOKOHTPOJI Ipoliecca W pe3yiabTaTa pelIeHHs
MaTeMaTUYECKOM 3a/1auM;

IIPEIBUIETh TPYOHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPH PpEIICHUM 3aa4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JAEATEIbHOCTU IIOCTAaBICHHOM MLIEIM M YCIOBHSIM,
OOBSACHATh MPHUYUHBI JTOCTH)KEHUS WIM HEJAOCTH)KEHUS 1IeNM, HaXOAWTh OMIMOKY, JaBaTh OILIEHKY
nproOpPEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
K koniy o0yuenus B 7 kiaacce o0y4JaroImuiics MoIyquT CIeIyIoNe MpeIMETHbIE Pe3yIbTaThl:

Pacrnio3HaBaTh W3ydeHHBIE TeOMETpUYECKHE QUTYPHI, ONPEAEIATh UX B3aUMHOE PacCIOJIOKEHHE,
n300pakaTb T€OMETpUYecKHe (DUTYpbI, BBINOJIHATH YEPTEKU IO YCIOBHUIO 3ajaun. M3mepsarts
JIMHEHHBIEC U YIVIOBBIE BEJIMYMHBL. PemaTe 3a1aun Ha BBIYUCICHHUE JUIMH OTPE3KOB U BEJIMUUH YIJIOB.

Henatb rpyOyl0 OLIEHKY JIMHEMHBIX M YIJIOBBIX BEJIWYMH NPEIMETOB B pealbHOW >KU3HHU,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuyare pa3mMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BEIUUNHBI.

CTpouTh 4epTEKN K TEOMETPUUECKUM 3a1a4aM.

[losnp30BaTbCA NMPU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCIIOIB30BATh NPU3HAKA U CBOMCTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB MTPH PEILICHUH 3a/1au.

IIpoBONTE TOTHYECKHE PACCYKICHHS C UCIIOJIb30BAaHUEM T'€OMETPUYECKUX TEOPEM.

Ilonp30BaThCs MpU3HAKaMKM PABEHCTBA NMPSIMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM MEIUaHBbI,
IIPOBEAEHHON K THIIOTEHY3€ IPSIMOYIOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUY T'€OMETPUYECKUX 3a1ad.

OnpenensaTh NapanieabHOCTh IPSIMBIX C TOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKYIasl.
OnpenensaTe NapauieIbHOCTh MPSIMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSHUNM OT TOYEK OJHOM IpSIMOMN
JI0 TOYEK APYroy IMPsSMOU.

Pemats 3a1aumn Ha kiieTyaTtoi Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAMTh UHUCIOBbIE M OyKBEHHblE 3HAYCHHMsS YIJIOB B
F€OMETPUUYECKUX 3a/1a4ax C HCIOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJIbHUKOB M MHOTI'OYI'OJIBHHUKOB,
CBOWCTB yIJIOB, 0Opa30BaHHBIX NPH MEPECEUCHUM JBYX MapalljielIbHbIX MPSAMBIX cekyliel. Pemarth
IIPaKTUYECKUE 3a7a4 Ha HAXO0XKJICHHUE YTJIOB.

Brnanets moHATHEM IeOMETPUUECKOTr0 MECTa TOYEK. YMETh OINpeleisiTh OUCCEKTPUCY yria U
CEepEAVHHBIN MEPIEHAUKYIISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMyIMpOBaTh ONPEAEICHUS OKPYKHOCTM U Kpyra, XOpAbl MU JAUAMETpa OKPYKHOCTH,
MIOJIB30BATHCS X CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHUHN 3a/a4.

Biagers noHsATHEM ONKMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LICHTP.
[Tonb30Bathest pakTaMu O TOM, UTO OMCCEKTPUCHI YIIIOB TPEYroJIbHUKA IIEPECEKAOTCS B OJIHOM TOUKE,
U 0 TOM, 4TO CEPEAUHHBIC NIEPIIEHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJHOU TOUKE.

Brmagerp  nmoHATHMEM ~— KacaTenpHOM K OKPY)KHOCTH,  IIOJIb30BaTbCsl ~ TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHON U paanyca, IPOBEAEHHOIO K TOYKE KaCaHUsl.

Ilonp30BaTbCA MPOCTEUINUMHU T€OMETPUYECKUMU HEPAaBEHCTBAMH, IIOHUMATh UX NPAKTHYECKUAN
CMBICIL.

IIpoBOANTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C IIOMOILUBIO IUPKYJISA U JINHEHKH.

K koH1y 06yuenus B 8 kiaacce o0ydaromuiics MoJyqyuT CiaeIylolue MpeIMeTHbIE pe3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIC BHUJBI YETHIPEXYIOJIBHUKOB, WX O3JEMEHTBI, TOJb30BATHCS UX
CBOfICTBaMI/I HpI/I peIHeHI/II/I FeOMeTpI/IIIeCKI/IX 3aaa4y.

[IpuMeHSTh CBOMCTBa TOUKM IMEPECEUYCHUS MEJHMaH TPEYrojbHUKA (IIEHTpa Macc) B PEUICHUU
3aad.



Bnanetrs noHATHEM cpeqHEN JMHMM TPEYroJbHUKA M TPANELHH, IPUMEHATh UX CBOMCTBA NPHU
pemieHun  reoMerpuueckux  3axad. llome3oBatecs  Teopemon  dameca u TeopemMol O
IIPONOPLMOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIs PEILIEHUS IPAKTUUECKUX 3a4a4.

[IpumeHsTh NpU3HAKY [10]100US TPEYTOJIBHUKOB B PEIIEHUHM F€OMETPUYECKHX 3a/1a4.

[Tonw3oBatbest Teopemoii Iludaropa s pemieHus reoMeTpUYecKMX M MPAKTUYECKUX 3a1ad.
CrpouTh MaTeMaTHYECKYyI0 MOJIeTb B MPAKTUYECKUX 3a/auax, CaMOCTOATEIbHO JAeNaTh YepTEx U
HaXOJUTh COOTBETCTBYIOIINE JJINHBI.

Bnagerp mnoHATHAMHM CUHYCa, KOCHHYyca U TaHI€HCa OCTPOro yrjia NpsSMOYroJbHOTO
TpeyrojabHuKa. [101p30BaThCS 3TUMU NOHATUAMM JUIsl PELICHUS TPAKTUUYECKHUX 3a/1au.

Bbruucnare (pa3nuuHbIMU CIIOCOOAMHM) IUIOINAAbL TPEYroJbHMKA M IUIOIAAM MHOIOYIOJbHBIX
¢uryp (momp3ysch, TAE HEOOXOIUMO, KalbKylniaTopom). IIpuMeHSTh mMONydYeHHBIE YMEHHUS B
NPAaKTUYECKUX 3a/1a4ax.

Bnaners MOHATHSIMM BIMCAHHOTO M LIEHTPAJIBHOTO YIJIa, UCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriiax, yriax Mexay XopJamH (CEeKyLIMMH) M Yrje MEKAY KacaTelbHOW M XOpAOH Npu peleHun
reOMETPUUYECKHX 3aau.

Bnaners MNOHATHEM ONMCAHHOTO YETHIPEXYTOJbHHKA, IPUMEHSTh CBOWCTBA OMNHUCAHHOIO
YeThIPEXYrOJbHUKA IIPU PEIICHUN 3aa4.

[IpuMeHATh MosydeHHbIE 3HAHUS Ha NPAKTUKE — CTPOUTh MaTeMAaTHYECKHE MOJIENU Ul 3a/1ad
peaJIbHOM KHU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIUMCIEHHS C MPUMEHEHHEM MOA00us H
TPUTOHOMETPUH (TI0JIB3YSICh, I'/I€ HEOOXOIUMO, KAJIbKYJISTOPOM).

K konmy oOyuyenus B 9 kJiacce oOydaromMHCS TOJXYYHUT CIEAYIONIME MpPeIMETHBIC
pe3yiIbTaThl:

3HaTh TPUTOHOMETpPHUYECKUE (DYHKIMH OCTPHIX YIJIOB, HAXOAWUTh C HMX TOMOIIBIO
pasnuyHble  BJIEMEHThl  TNPSAMOYTOJBHOIO  TPEYroJIbHUKAa  («pelieHue  MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxomuTe (C TOMOIIBIO KaJIbKyJIATOpa) MJIWHBI W YIJBI IS HETaOJIWYHBIX
3HAYEHUU.

[Tonwp3oBaTbest GOpMyIIaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM IS
HaXO0XKJCHHUS COOTHOIIEHUI MEX/1y TPUTOHOMETPUUYECKUMH BETMUNHAMU.

Hcnonp3oBaTh TEOpEMbl CHHYCOB U KOCHMHYCOB ISl HAXOKIEHUS PA3IMYHBIX AIIEMEHTOB
TPEYroJibHUKA («peIIeHUe TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEILICHUH T'€OMETPUUECKUX 3a/1ad.

Brnaners moHsTHSAMH TpeoOpa3zoBaHMS TOJOOHUS, COOTBETCTBEHHBIX 3JEMEHTOB ITOJ0OHBIX
¢uryp. Ilonp3oBaTbcsi cBOMCTBAMU MOJOOUS HPOM3BOJBHBIX (UTYp, YMETb BBIYMCIATH AJUHBI U
HAXOJUTh yIJIbl y TOJOOHBIX Guryp. [IpuMeHsaTs cBOMCTBA 000U B MPAKTUUYECKHUX 337a4ax. YMETh
IPUBOJIUTH IPUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOLIIEM MUDE.

[lonb30BaTbess TeopeMaMH O TPOM3BEACHUH OTPE3KOB XOpJ, O IMPOU3BEACHUU OTPE3KOB
CEKYILHUX, O KBaApaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMu, MOHUMATh UX FT€OMETPUYECKHUM U (PU3NUECKHI CMBICI, IPUMEHSTh UX
B pEILIEHUH IeOMETpUYEeCKUX U (pu3nyeckux 3anad. [IpuMeHsATh cKaylsipHOE MPOM3BEACHHUE BEKTOPOB
JUTSL HAXOKJICHUS! ITTUH U YTJIOB.

[lonp30BaTbCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTH €r0 B PELIEHUH I€OMETPUUECKHUX
U TIPAKTUYECKUX 3a7ad.

Bnagerp NOHATHSMM IPaBUIBHOIO MHOTOYIOJbHHMKA, JUIMHBI OKPY)KHOCTH, JJIMHBI JIyTU
OKPY>KHOCTH UM paJlMaHHOM Mephl yIila, yMETh BBIUUCIATH ILIOLIAb Kpyra u ero yacrei. [IpumeHsaTs
IIOJIyYEHHBIE YMEHMSI B IPAKTUYECKUX 3a/1auax.

Haxonute ocum (mnmM LEHTpb) CUMMETpUU (UIyp, NPUMEHATH JBUKEHUS IUIOCKOCTH B
IIPOCTEUINX CIIydasix.

[IpuMeHATh MosydeHHbIE 3HAHUS Ha IPAKTUKE — CTPOMTh MaTEMAaTHYECKHE MOJENHU Ul 3aj1ad
peasbHOM KHM3HM M TPOBOAMUTH COOTBETCTBYIOIIME BBIUMCICHUS C MPUMEHEHHEM Mojxo0us u
TPUTOHOMETPUIECKUX QYHKIUHN (TIOJB3YSICh, TJIe HEOOXOAMMO, KAJIbKYISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHHUE



7 KJIACC

Ne|| HammeHoBaHue pa3nenoB u KonngecTBo yacos ‘ OnexTpoHHbIe (II(PPOBHIC)
/o TEM MPOTrpaMMBbl Beero [Kontposnbhbie|Tlpaktudeckue o0pa3oBaTelIbHbIE PECYPChI
paboThI paboThI
1 |[[Ipocretimme 10 1 [[bubanoreka [IOK
reoMEeTpUYECKUe (GUTypHI U https://m.edsoo.ru/7f415e2¢]]
ux cBoiicTtBa. U3mepenue
F€OMETPUUYECKUX BEJINYNH
2 |[TpeyronbHuku 18 1 [[bubnuotexa LIOK
https://m.edsoo.ru/7f415e2¢]]
3 ||[TapamienbHbIC IPSMBIC 11 1 [[bubmauorexa [IOK
https://m.edsoo.ru/7f415e2¢e]]
4 ||COOTHOIICHUSIX MEXKTY 21 1 [[bubmuoTexa [IOK
CTOPOHAMH U YTJIaMH https://m.edsoo.ru/7f415e2¢]]
TpEYroJIbHUKA
5 ||[ToBTOpeHue, 0600MIIEHNE 8 1 [[bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/7f415e2¢e]]
OBUIEE KOJIMYECTBO 68 S)
YACOB I10 ITPOI'PAMME
8 KUIIACC
Ne ||HanmeHoBaHMe pa3nenos u KonnuecTBo yacos ‘ OnexTpoHHbIe (TIH(POBEIC)
n/m TEM MPOTrpaMMBbI Beero |[Kontponbhbie|[Ipaknueckue o0pa3oBaTeNbHbIE PECypChl
paboThI paboThI
1 |[UeTbIlp€XyroibHUKH 14 1 [[bubnuorexa LIOK
https://m.edsoo.ru/7f417e18]]
2 |IInomans. Teopema 14 1 [[bubmuoTeka [JOK
[Tudaropa u Hauaza https://m.edsoo.ru/7f417e18]]
TPUTOHOMETPUU
3 |IlogoGHBIE TPEYTOIBHUKH 19 2 [[Bubnuotexa [JOK
https://m.edsoo.ru/7f417e18]]
4 |[KacaTtenabHbIEC K 17 1 [[bubmuoTexa [JOK
okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18]]
OKPY>KHOCTEH
5 |IloBTOpenue, o0o0IICHIE 4 1 [[bubaunoreka [JOK
3HAHUM https://m.edsoo.ru/7f417e18]]
OBUIEE KOJIMYECTBO 68 6
YACOB I10 [TPOTPAMME
9 KUIACC
Ne /1 || HaumeHoBaHue pa3iesioB u ‘ KomuuectBo wacos ‘ DnexTpoHHbIe (IIUPPOBHIE)
TEeM HPOrPAMMBI Beero | Koutponbhsie || TTpakTuueckue 00pa3oBaTeIbHBIE PECYPCHI
paboThI paboThI
’ 1 HHOBTOpeHI/IC Kypca 7-8 H 2 H H H



https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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Ne i/t

HaumenoBanue pa3aeiioB u

KomnuectBo yacos

DnexTpoHHbIE (IIU(POBLIE)

TEM MIPOrpaMMblL Bcero KOHTpOJ'IBHLIC HpaKTI/I‘IeCKI/Ie O6paSOBaTCJ'H)HI>Ie PECypPChL
paboThI paboThI
| |xmacea | | |
2 |Bektopsl. MeTon 18 1 [[bubmmoTexa IIOK
KOOpJUHAT https://m.edsoo.ru/7f41al2c]]
3 |Tpuronomerpusi. 16 [[Bubmmoreka [JOK
TeopeMbl KOCHHYCOB 1 https://m.edsoo.ru/7f41al2c]]
cuHycoB. Pemenne
TPEYroJbHUKOB
4 JITuHa OKPYKHOCTH U 10 1 [[bubmmnoreka LIOK
IUTOIA b KpyTa. https://m.edsoo.ru/7f41al2c]]
Brruucnenue miomaaei
S JIBrOKEeHHS 9 1 [[bubmmoTeka IIOK
https://m.edsoo.ru/7f41al2c]]
6 HauanwHble cBeieHus U3 7 [[BubmuoTexa [JOK
CTePEOMETPUH https://m.edsoo.ru/7f41al2c]]
7 [ToBTOpEHwMeE, 6 1 [[BubmmoTexa IIOK
00001eHue, https://m.edsoo.ru/7f41al2c]]
cUCcTeMaTU3allis 3HaHuH
OBIIEE KOJIMYECTBO 68 4
YACOB I10 ITPOIT'PAMME

YYEBHO-METONYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

['eomeTtpus. 7-9 knmacchl: yaeOHUK J1st 00111e00pa30BaTENbHBIX OPTaHU3aAIUN C TIPIIIOKEHHEM
Ha anektporHoM Hocutene/ JI.C. Aranacsan, B.®. byry3os, C.b. Kagomies u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HMHTEPHET
- bubnuoreka [IOK
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