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HHOACHUTEJIbHASA 3AIINCKA

['eomeTpust Kak OJWH W3 OCHOBHBIX Pa3EiOB IIKOJbHOM MAaTEeMaTHUKH, UMEIOIINI CBOEH
LEeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pacrojOXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKAa3aTCNIbHYK JUHUI0. LleHHOCTH u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKIIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TPOBOAUTH JIOKA3aTEIbHBIC PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoil 1enplo n3y4eHuss FeOMETPHUH ABJIAETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
Ku3HU. OOydaroluiics NOJDKEH HAy4YMThCS OIPENENIUTh I'€OMETPHUYECKYI0 (QUrypy, ONUcaTh
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOJUMYIO0 JUIMHY ONTOBOJOKOHHOIO Kalesis uiau Tpedyemble pasMmepbl rapaxa ais
aBTOMOOWII. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYEHUU I€OMETPHM.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYaloolUiicss y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEaJbHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb ITOJIyYEHHOT'O Pe3yJbTaTa.

KpaiiHe Ba)XHO TOJUEPKUBATH CBA3M T€OMETPUU C JPYTMMH YYEOHBIMH TPEIMETaMH,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIyp UM MOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUHN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUIHBI B TeMax «Bektopsl», « Tpuronomerpuueckue cOOTHOIEHUD», «MeToa KoopauHaT»
u «Teopema [Tudaropar.

VYuebubiit Kypc «l'eomeTpusi» BKIIOYAET CIENyIOIME OCHOBHBIC pPa3felibl COAEPIKAHUS:
«I'eomerpuueckue ¢GuUrypsl M HUX CBOMCTBay, «l3MepeHHEe TIeOMETPUUECKUX BEIUYUHY,
«/lexapToBBl  KOOpAMHATBl Ha  INIOCKOCTW», «BeKTopwl», «/IBUKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mMo100Us.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Henenm), B 8 kiacce — 68 yaco (2 yaca B Helem0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HavanbHbple moustus reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yroia. Bupisl yrios.
BeprukanbHele W cMexHbBIE yribl. buccexkrtpuca yrma. JlomaHas, MHOrOyrojbHUK.
[TapannenbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunsble purypsl. OCHOBHBIE CBOMCTBa 0ceBoi cummerpun. [Ipumepsl cumMmeTpuun
B OKPY’KaroIlleM MUpE.

OcCHOBHBIE TIOCTPOEHHUS C TIOMOIIBIO LMPKYIsl M JuHeiku. TpeyronbHuk. Beicora,
MearaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpolicTBa W TpU3HAKM paBHOOEAPEHHOro TpeyrojibHuKa. llpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CBoiiCTBa M NMPU3HAKK NapaJUIENbHBIX NpAMBIX. CyMMa yIJIOB TpeyrojbHHKA. BHemHue
YIJIbI TPEYTOJIbHUKA.

IIpssMoyronbHBIA TpeyroJpHUK. CBOMCTBO MeEOUaHbl NPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
NpOBEAEHHOW K runoreHys3e. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C yIJIOM B 30°.

HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa 0 OOJIbIIEM yriie U 0oJbLIeH cTOpoHE TpeyroabHuKa. [leprnenuKkynsp u HakJIOHHas!.

['eomeTpruyeckoe MecTOo TOYeK. buccekTpuca yrina M CEepeiMHHBIN NEPHNEHAMKYISAP K
OTpE3Ky KaK FreOMETPHUUECKHE MeCTa TOYEeK.



OkpyXHOCTb M KpyI, XOpAa M JAHaMeTp, HMX CBOMCTBa. B3anMHOe pacroyiokeHue
OKpYyKHOCTH M npsimoil. KacatenbHas M cexymas K OKpyKHOCTH. OKpYyKHOCTb, BIIUCAHHAs B
yroJ. Biucannast 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

Yerpipéxyronbauku. Ilapamenorpamm, €ro Ipu3HakKd W CBOMCTBA. YacTHbIE cCily4au
napajuiesIorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBaJpar), X IpHU3HAKU U cBoicTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ CBOWcTBa 1 pu3Haky. [IpsaMoyronbHas Tpanemnus.

Meron ynBoenust Meauanbl. LleHTpanbHas cummerpus. Teopema Qaseca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEyrojbHUKa U Tpaneuuu. LleHTp macc TpeyroiabHuKa.

[Tonobue TpeyrosbHUKOB, KO3QhuIueHT nogaoous. [Ipu3Haku mogo0ust TpPEyrojibHUKOB.
[Tpumenenue mo100Us MpH PEIICHUH IPAKTUYECKUX 3aau.

CpoiicTBa miomianeii reomerpudeckux ¢uryp. @opMmynbl A IUIOMAAH TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoa u tpaneuuu. OTHOILIEHHUE MJIOAACH MOA00HBIX pUryp.

Brruucnenue miomiaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema I[ludaropa. [Ipumenenune Teopembl Iludaropa mpu pemieHUH MNPAKTUYECKUX
3a/1a4.

CuHycC, KOCHHYC, TaHI'€HC OCTPOIO yIJjla MPsSMOYTOJbHOTO TpeyrojbHHKA. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkuuu yrios B 30, 45 u 60°.

BnucanHbple ¥ IIEHTpaJIbHBIE YIJIbl, YIOJ MEXKIY KacaTeIbHOW U XOPAOH. YTIbl MEXIY
XopAaMM UM CEeKymMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
pacmosoxeHue JByX OKpyxHocTed. Kacanwe okpyxkHocted. OOmue kacaTelbHblE K JIBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreic yriaoB or 0 go 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYIIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHUHYCOB. Perienue
MPaKTUYECKUX 3a/1a4 C UCI0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue moaobus. [1ogo01ne coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 IpOM3BENEHNN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, nmnuHa (MOAYNb) BEKTOpa, COHANPABICHHbIE BEKTOPBI, IPOTUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpalMM HaJ
BEKTOpaMHU. PaznokeHue BeKTOpa 10 IBYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansipHO€ MMPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /1711 HaX0XKJIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATBI Ha IIJIOCKOCTH. YPaBHEHUS IMPSIMOW U OKPYXXHOCTH B
KOOpJIMHATaX, [IEpeceueHue OKPY>KHOCTEH U MpsIMbIX. MeTo1 KOOpAHAT 1 €r0 MPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOIBHUKH. J[JInHA OKpYXHOCTH. ['pagycHast u paguaHHas mMepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cCerMeHra.

JIBMOKEHUS TIIOCKOCTH M BHYTPEHHUE CUMMETPHUH (PUTyp (3JIeMEHTapHbIE MPEACTABICHNU).
[TapannensHbIi iepenoc. [1oBopoT.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS MpOorpaMMbl y4deOHOro Kkypca «l'eomerpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTHyecKoe BOCIIUTAHHE:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSILEMY POCCHUICKOM MAaTeMaTHKH,
[IECHHOCTHBIM OTHOLIEHHEM K JOCTHXKECHHSIM POCCHUMCKMX MAaTeMaTUKOB W POCCHUCKOM
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX TOCTUKEHUH B APYTUX HAYKaxX M MPHUKIAIHBIX

chepax;



2) rpakIaHCKOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMTOJHEHUIO OOS3aHHOCTEH TpakIaHWHA W peaM3alliid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, TPOIEAYP TPaXkJIaHCKOTO oOIIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHUEM JOCTHXKEHUN
HayKH, OCO3HAaHUEM BaXHOCTH MOPAJTbHO-ITHYECKUX IMPUHIIAIIOB B JIEATEILHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKHUX 3a/lad MaTeMaTHYECKOU
HAPABIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTUYECKOTO0 00pa30BaHUS HA MPOTSHKCHUH BCEH
JKU3HH JIJIS1 YCIICITHOM MpodheCCUOHATBHOM IEATeIbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUAYATBHOW TPACKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECCTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIMOHAJIBHOMY M JCTECTHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aja4, PEIICHUM, PACCYKICHUIM, YMEHUIO BUICTh MATEMaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEIIOBEKa, MPHUPOABI W OOIIECTBA, TOHUMAaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YeloBEeYeCKON MAesITeNbHOCTH, ATAaloB €€ pa3BUTUSA U
3HAYMMOCTHU JIJIsL Pa3BUTHUS [IUBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEeMAaTHUKU U MAaTEMaTUYECKON
KyJIbTYpOH Kak CpeICTBOM I[IO3HAHWS MHUpPA, OBIAJACHHEM MPOCTEHIIMMHU HABbIKAMU
HCCIIEA0BATEILCKOM JICITCIALHOCTH,

6) ¢usnueckoe BocnuTanue, (opMHpPOBaHHE  KYJIbTYPbl  310POBbS U
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAHHMS B HWHTEPECaX CBOETO 3J0POBbBS,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCThH), C(HOPMUPOBAHHOCTHIO HaBBIKA pedrexcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHUE:

OpUEHTAIMEN HAa MPUMEHEHHE MaTEeMaTUYECKMX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpPYKAlOIIeH Cpefpl, MIAaHUPOBAHUS TIOCTYMKOB M OIIGHKHM HUX BO3MOXKHBIX
MOCJICJICTBUM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa HKOJOTUYECKHUX
npo0JsieM U IyTel UX pelieHus;

8) ajanTanusi K MN3BMEHAIUMCS YCJIOBUSM COUMATbHON M PUPOAHON Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4e€pe3 MPaKTUUECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHON NEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA JIPYTHX;

HEOOXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4Hciie GOpMYyIUPOBATh UJIEH,
MOHSTHUS, THUIOTE3bl 00 OOBEKTAaX M SIBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KakK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
nencTBusl, POPMYIMPOBATH U OIIEHUBATH PUCKH U MOCIEACTBUS, (JOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
ba3oBble Jornveckue 1eCTBUS:
BBISIBIIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTUYECKHX OOBEKTOB, MOHATHH,
OTHOIICHUNA MEXIy TOHATHUAMH, (HOPMYIUPOBATH OIPEIACICHHS TOHATUH, YCTaHABJIMBAThH



CYIIECTBEHHBIHN MPHU3HAK KJIACCH(PHUKAIIMHU, OCHOBAHUS JIJIsl 0000LICHNS U CPaBHEHUS, KPUTEPUH
IPOBOANMOTIO aHAIIN3A;

BOCIIPHHUMATh, (OPMYyIHpOBaTh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAWUTEIbHBIE U
OTpULATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISBIISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOpEUHs B (paKkTax, TaHHBIX,
HAOJIOCHUSAX M YTBEPXKACHUSAX, MpeajaraTb KPUTEPUH JJIS BBISBICHUS 3aKOHOMEPHOCTEH WU
MIPOTUBOPEUUI;

JienaTh BBIBOJBI C HCIIOJNB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUSHUH 110 aHAJIOTHH;

pa3OupaTh [10Ka3aTeNIbCTBA MAaTEMAaTU4YeCKUX YTBEPXKACHUH (IpsAMbIE M OT TNPOTHBHOTO),
NPOBOANUTH  CAaMOCTOSITEJIPHO  HECIIOKHBIE  JIOKA3aTeNIbCTBA  MaTEMAaTHYeCKUX  (haKToB,
BBICTPAWBaTh AapryMEHTALMIO, TNPUBOJUTH MPUMEPHl M KOHTPIPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATh CIOCOO pemieHus: y4eOHOW 3ajadd (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB PEIICHHS,
BBIOMPATh HaNOOJIee MOIXOASIINHA ¢ YIETOM CAMOCTOATEIBHO BBIICICHHBIX KPUTEPHUEB).
Ba3oBble ncciieoBaTeIbCKHe AeiiCTBHA:

UCTIOJIB30BaTh BOIPOCHI KaK HCCIEIOBATEIIbCKANA HWHCTPYMEHT MO3HAaHUA, (OPMYIHPOBATH
BOTIPOCHI, (PMKCUPYIOIIKE MMPOTUBOPEUNE, MPOOIIEMY, CAMOCTOSTEIFHO yCTaHABIMBATH MCKOMOE
U JTaHHOE, ()OPMHUPOBATH TUIIOTE3Y, API'YMEHTHPOBAThH CBOIO MO3HIIUIO, MHEHUE,

IPOBOJUTH TI0 CAMOCTOSITEIEHO COCTABICHHOMY IUIAHY HECIIOKHBIA HKCHEPUMEHT, HeOOIbIIoe
UCCJIEJOBAaHHE I10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEX]y COOO0I;

CaMOCTOATENIFHO (POPMYITHPOBaTh OOOOIIEHHS ¥ BBIBOJIBI IO PE3yNbTaTaM IPOBEAEHHOTO
HaOJII0ICHNS1, UCCIIEJOBAaHHS, OIICHUBATH JJOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U
000011IeHHI;

IPOTHO3UPOBATH BO3MOYKHOE PAa3BHTHE MPOILECCA, a TAKXKE BBIIBUraTh IPEANOIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanmeii:

BBISBIISATh HEJOCTATOYHOCTh U H30BITOYHOCTH HH(OpPMAIMM, JAHHBIX, HEOOXOAMMBIX IS
pelLeHHs 3a/1auu;

BHIOMPATh, AaHATM3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATh HH()OPMAITHIO PA3ITUIHBIX
BUOB U (POPM TIPEICTABICHHUS;

BbIOMpaTh (opMy MpeACTaBIeHMS HHGOpPMAMM M WIUTIOCTPUPOBATh pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMK 10 KPUTEPUSAM, TPEJIOKESHHBIM YUUTENEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITEITHHO.

KoMMyHuKaTHBHBIE yHHMBepcalbHble y4eOHbIe qelicTBUA:

BOCIIPHHUMATH ¥ ()OPMYITHPOBATH CY)KACHUS B COOTBETCTBHHU C YCIOBHSIMHU W LEISIMUA OOIICHHUS,
SCHO, TOYHO, I'PAaMOTHO BBIpakaThb CBOI TOYKY 3PEHHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX,
JTaBaTh MOSICHEHUSI 110 X0y PEIICHHUs 3a7a4i, KOMMEHTHPOBATh IMOJyYeHHBIN pPe3ylbTaT;

B XoA€ OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJIaeMOW TeMbl, IMPOOJIEMBI,
pemraeMoil 3a/auM, BBICKa3bIBaTh WJIEH, HAlleJICHHBbIE Ha MOMCK PELICHMs, COMOCTAaBIATH CBOU
CYXJICHUS C CY)KACHUSMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IM4Me U CXOJICTBO
MO3ULIKH, B KOPPEKTHOU opme (HopMyTHUpOBaTh pa3HOITIACHS, CBOU BO3PAKEHHUS;

NPEICTaBIATh PE3yAbTATHl pEIICHHUS 3aJa4d, OKCIEPUMEHTa, WCCICIOBaHUsA, TIPOCKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (GopMarT BBICTYIUICHHS C Y4€TOM 3amad Mpe3CHTAlld |
0COOEHHOCTEH ayTUTOPUH;

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOH M WHIWBUAYAJTbHOW pPabOTHI TIpH
peneHnH y4eOHbIX MaTeMaTHYECKUX 3a71ad;



MPUHUMATH 1[€JIb COBMECTHOHN JEATEIHHOCTH, MIIAHUPOBATH OPTAHU3AIMIO0 COBMECTHOW PadOTHI,
pactpenensiaTb BHUABI paldOT, JOrOBapUBAThCS, OOCYXKIaTh MPOIECC W PE3ynbTaT pabOTHI,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TPYIHIOBBIX (opMax paboTel (00CyXkacHHS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI M JPYTHE), BBIMOJHATH CBOK YacTh PabOThI W KOOPIMHHPOBATH CBOW JICHCTBHS C
JIPYTMMH YICHaMHd KOMAaH/bI, OLEHWBAaTh KadeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIIUPOBAHHBIM YYaCTHUKAMU B3aMMOCHCTBUSI.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranu3anus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aTOPUTM pelleHHs 3a1aud (I ero 4acTh), BHIOMpPATh
Croco0 pelmieHuss C Y4€TOM HMEIOIIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(GOPMAITHH.
CaMOKOHTPO.JIb, SMOIIHOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIOCO0aMH CaMOIIPOBEPKH, CaMOKOHTPOJIA TMpolecca W pe3ylbTaTa peleHus
MaTeMaTHYECKON 3a1a4H;

HpeIlBI/II[CTI) T’pyIIHOCTI/I, KOTOpI)IG MOI‘YT B03HI/IKHYTI) HpI/I peIHGHI/II/I 3aJadyl, BHOCUTHb
KOppeKTI/IBI)I B JCATCIIBHOCTH Ha OCHOBC HOBBIX 06CTO$ITCJII)CTB, HaflILGHHBIX OHII/I6OK,
BBISIBJICHHBIX TPYJHOCTEH;

OlI€cHUBATh COOTBCTCTBHUC peBYJII)TaTa OCATCIIBHOCTHU HOCTaBHeHHOﬁ ueiamm un YC.HOBI/UIM,
06’I)$ICH$[TI) HpI/I‘-II/IHLI JOCTHIKCHUA WJIN HEAOCTHUXKCHUA 11T, HAXOJUTH OHII/I6Ky, aaBaThb OHCHKy
NpPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHmy o0yvyeHusi B 7 kJacce oOy4aroIIMMCS MOJYYUT CIIEAYIOUIME MpeAMETHbIC
pe3yJIbTaThI:

Pacnio3HaBaTh UM3yueHHbIE TE€OMETpUUYECKHE (UIYpbl, ONpEAeNsTh HUX B3aUMHOE
pacmnojio)keHue, u300paxkaTb TeOMEeTpudecKue (UTYphl, BBIOJHATH YEPTEKU IO YCIOBHUIO
3amaud. M3MmepATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemars 3a1ayv Ha BBIYUCIICHHE IUIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOylo OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B PEAbHON KU3HH,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuyarh pa3mepbl 3TUX 0OBEKTOB 110 MOPSIIKY BETUUUHBI.

Ctpouts 4epTekM K FeOMETPUYECKUM 3a/1adaM.

Ilonb30BaTbcs MNpHU3HAKAMH pABEHCTBA TPEYIOJBHHMKOB, HCIOJIB30BaTh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

IIpoBONUTE JTIOTHUECKUE PACCYKICHHS C HCIIOJIB30BAHNEM I'€OMETPUUECKUX TEOPEM.

ITonb30oBaTbcs MPU3HAKAMU PABEHCTBA IIPSIMOYIOJBHBIX TPEYrOJIBHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJIbHOTO TPEYTrOJbHUKA, B PpELICHUHU
F€OMETPUYECKUX 3aau.

OnpenensaTh NapauIeIbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensaTh NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK APYTOM MPsIMOil.

Pemrate 3agaun Ha KieT4aToit Gymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMS YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpPH IEPECEUEHUU IBYX MapauIeIbHBIX
IPSAMBIX CEKyIIel. PemaTes npakTHYecKue 3a1a4y Ha HaX0K/ICHUE YIJIOB.

Brnaznerp nmoHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONpPeAesATh OMCCEKTPUCY yriia
U CEPEIMHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.



@opMyIHpOBaTh OMPEACIICHUS] OKPYKHOCTH M Kpyra, XOpAbl U JAUAMETPa OKPY>KHOCTH,
MOJIB30BaThCS X CBOMCTBAMHU. Y METh MIPUMEHSTH 3T CBOMCTBA MPU PEIICHUH 3a]1a4.

Brnanete moHATHEM ONHUCAHHOM OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHTp. [lonp3oBaThcs GakTamMu 0 TOM, YTO OUCCEKTPUCHI YIJIOB TPEYTOJIbHUKA IEPECEKAIOTCs B
OJIHOM TOYKE, U O TOM, YTO CEpPEIMHHBbIE MEPHEHAUKYISIPbl K CTOPOHAaM TpPEYroJIbHUKA
MIEPECEKAIOTCS B OJIHOM TOUKE.

Brnagerp noHATHEM KacaTenpHOM K  OKPYKHOCTHM, IOJb30BaTbCsl TEOPEMOW O
NEePHEHANKYJISIPHOCTH KAacaTeJIbHOM U pajinyca, IPOBEAEHHOTO K TOUKE KaCaHUsl.

[lonb3oBaTbcst MPOCTEUIIMMH ~ T€OMETPUUYECKUMHU  HEPABEHCTBAMM, IOHUMATh UX
MPaKTUYECKUI CMBICII.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHUS C TOMOLIBIO HUPKYJIIS U JIMHEHKU.

K xonmy o0yyenuss B 8 kjacce oOydaromuics MOMYYUT CICAYIOIIUE MPEIMETHBIC
pE3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BH[IbI YETBHIPEXYTOJBHHUKOB, UX 3JIEMEHTHI, IOJb30BAThCS HX
CBOICTBaMM IpU PELIEHUH F€OMETPUUECKUX 3a/au.

[IpuMeHsTh CBOICTBA TOUKHM MEpEeceYeHHs MeIuaH TpeyroibHHKa (LIEHTpa Macc) B
peLIeHNH 3a]1a4.

Bnanete noHsATHEM CpelHEN JIMHUM TPEYroJIbHUKA U Tpaneluuu, IPUMEHATh UX CBOMCTBA
IIpU pPELICHHH reomerpudeckux 3anad. llomp3oBartbes Teopemoinn Pameca M TEOpEMOH O
MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS IPAKTUYECKUX 3a]1ay.

[TpuMeHsTh IpU3HAKU 110J100MS TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tonb3oBatbes Teopemoi Iludaropa mns pemieHUsS TeOMETPUYECKMX M MPAKTHUYECKHX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJIEJb B MPAKTUYECKUX 3a/adax, CaMOCTOSTEIbHO JeJaTh
4epTE)K U HAXOJIUTh COOTBETCTBYIOIIUE JINHBI.

Brnagers moHsATHSIMH CUHYCa, KOCHMHYCAa M TaHI€HCAa OCTPOro yrja MpsSMOYIOJbHOTO
TpeyroyibHUKa. [101630BaThCSA 3TUMHU MOHATUSAMH IS PELLIEHUS IPAKTUYECKUX 3a/1a4.

Berumcnsate  (pa3snmuyHBIMEH - clIOcOO0aMM)  IUIONIAAb  TPEYroJbHUKA W IUIOHIAIH
MHOTOYTOJIbHBIX  Guryp (moyb3ysAch, TI€ HEOOXOAUMO, KalubKynsTopoM). I[IpumeHsSTH
MOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1ayax.

Brnanete MNOHATHSMU BOMCAaHHOTO M UEHTPAJIBHOIO yIia, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyLIMMH) U YIiie MeXay KacaTelIbHOH U XOpaoi
P PELLICHUU T€OMETPUUYECKUX 3a]1ay.

Bragers MoHsATHEM ONUCAHHOTO YETHIPEXYTONbHUKA, MPUMEHSATHh CBONCTBA ONMCAHHOTO
YEeTHIPEXYTOJIbHUKA TP PELICHUU 3a]1a4.

[IpyMeHsTh NOyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3a/1a4 peaqbHOU )KM3HU U MTPOBOAUTH COOTBETCTBYIOIIUE BHIYUCICHUS C TPUMEHEHHEM O00us
Y TPUTOHOMETPUH (TI0NIB3YSCh, I'/Ie HEOOX0UMO, KaJIbKYJIATOPOM).

K koHmy o0yuyeHusi B 9 kJacce oOy4aroIIMMCS MOJYYUT CIEAYIOIIME NpeIMETHbIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETpHUUYECKHE (QYHKIIMM OCTPHIX VIJIOB, HAXOAUTh C UX MOMOIIBIO
pa3IUYHbIE  AJIEMEHTHl  NPSIMOYTOJBHOTO  TPEYroJbHHKA  («pEHIeHHEe MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY). HaXxoauTh (C MOMOIIBI0 KANBKYISITOPA) JUIMHBI U YIJIBl JUIST HETAOIMYHBIX
3HAYEHHM.

[Tonb3oBaTbest GopMylaMu MPUBEIEHUS ¥ OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECCTBOM
JUTSL HAXOKJICHHSI COOTHOIIEHUH MEX]Ty TPUTOHOMETPHUYECKUMH BETUYMHAMHU.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB JJIsi HAXOXKJACHUS Pa3IUYHBIX 3JIEMEHTOB
TpPEeYrojbHUKa («pelIeHUuEe TPEYroJbHUKOB»), NIPUMEHSITh HUX IMPU PEUICHHUH T€OMETPUUYECKUX
3azad.

Brnanets nonstusMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. [lonp30BaThCs CBONCTBAMU MOA00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U



HAXOJUTh YIIbl y MOoN0OHBIX Guryp. IIpuMeHsaTs cBoicTBa MOAOOUS B MPAKTUYECKUX 3a/1auax.
YMeTb NPUBOAUTE MPUMEPHI NOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

ITonb30oBaTbes TEOpEMaMU O IIPOU3BEIACHUU OTPE3KOB XOpJI, O IPOU3BEICHUM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHMUMATh HMX TEOMETPUYECKHNH H (U3WYECKUNA CMBICT,
IOPUMEHATh MX B PEUIEHUU TIeOMETpUYecKHX U (¢u3ndeckux 3agad. [IpuMeHsTH ckamspHOe
IIPOU3BEICHUE BEKTOPOB ISl HAXO0XKICHMS JIIMH U YIJIOB.

[Tosmp30BaTbcs METOOOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €r0 B PEIICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATHAMM NPaBUIBHOIO MHOTOYIOJIbHHUKA, JJIUHBI OKPYKHOCTH, IUIMHBI JyTU
OKPYXHOCTM M pPaJMaHHOM Mepbl YIJa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acrem.
[TpyMeEHATH MOIyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (MM LEHTPHI) CUMMETpUU (PUTYp, TPUMEHSATH IBUKECHUS IUIOCKOCTH B
IIPOCTEHIINX CITydasX.

[TpyuMeHsTh NOyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH IJIs
3ajlay peajJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHHEM O00uUs
Y TPUTOHOMETPUYECKUX (PYHKIUH (T0Ib3YACh, I'7l€ HEO0X0IUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

KoanuectBo yacoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM
Ne /i Konrposbubie Ilpaktuueckne (uuppoBbie)
NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
I o
) i cnoficrsa, Howepene reoerpmaces 14 Bucmorexa LIOK
) p p https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [IOK
2 Tpeyrobimku 22 . https://m.edsoo.ru/7f415e2e
3 [TapaienpHble IpsMBbIE, CyMMa YITI0B 14 1 bubnnorexa [HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6nmoreka [JOK
S Tosropenne, 0bobmenne snammii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
8 KVIACC
KoanuectBo yacos JJIeKTPOHHBIE
Nen/m  HauMeHOBaHuUe pa3esioB U TeM B K i (uudposbie)
NMPOrpamMMbl cero oﬁﬂTpoanue p 6a1cTuqecKne o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypebi
. bu6mmorexa [IOK
1 HeTripExyrobHmK 12 1 https://m.edsoo.ru/7f417e18
T o
2 ponopUHOHAE X OTpeKX, HOROGHE 15 ) Bu6miorera LIOK
’ https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
IInomanes. Haxoxnenue miomanen Bubmorexa [IOK
3 TPEYTOJIbHUKOB U MHOTOYTOJIBHBIX (DUTYP. 14 1

[Tnomaau mogoOHBIX GuUryp

https://m.edsoo.ru/7f417e18
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4 Teopema [Tudaropa u nHauana 10 1 bubnmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 ONMUCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnmoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bu6mmoreka [IOK
6 [ToBTrOpenue, 0600IICHNE 3HAHUI 4 1 https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KJIACC
KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Konrpoabubie Ilpakruueckne (uuppoBbie)
NPOrpaMMsbI Bcero
padoThI padoTnI o0pa3oBare/ibHbIC
pecypcsbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmmnoreka HOK
CHUHYCOB. Penienue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6pa3zoBanue nonodus. Merpuueckue bubmuoreka [IOK
2 10 1 .
COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bu6nmorexa LIOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPINHATHI HA TUNIOCKOCTH 9 1 bubmorexa IOK
https://m.edsoo.ru/7f41al2c
;| Do A B 10K
Py HIaLE Kpyra. https://m.edsoo.ru/7f41al2c
Brruucnenue riormazei
bubnunorexa LIOK
6 JBIDKCHUS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 7 2 bubnunorexa LIOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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