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TMOSCHHUTEJIBHASA 3AITHCKA

['eomeTpus Kak OJIWH U3 OCHOBHBIX Pa3/eJIOB IIKOJbHON MaTeMaTHUKHU, UMEIOUINIl CBOEH LeNbIo
o0ecreynTh HM3y4eHHE CBOWCTB M pa3MepoB (UTYp, WX OTHOUICHHH W B3aMMHOE pACIIOJNIOXKEHUE,
OMHpAETCSl Ha JIOTUYECKYI0, JO0KAa3aTEeNbHYIO IHHUI0. [IeHHOCTh M3y4eHHs TEeOMETpPHUH Ha YPOBHE
OCHOBHOTO 00IIero oOpa30BaHUsS 3aKII0YaeTCs B TOM, YTO OOYYArOIIMHCS YYHUTCS MPOBOIUTH
JOKa3aTeNbHbIE PACCYXKIEHUS, CTPOUTH JIOTUYECKHUE YMO3AKIIIOUEHHUs, JOKa3blBaThb WCTUHHBIC
YTBCPKACHUA W CTPOUTH KOHTPHPUMECPBI K JIOKHBIM, IPOBOJUTH PACCYKACHUA «OT IMIIPOTHBHOTO),
OTIIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPHKACHHUS.

BTopoil 1ienpro n3y4eHuss reOMETPUM SABIISETCA MCIOJIb30BaHUE €€ KaK HHCTPYMEHTA IIPU PELICHUH
KaK MaTeMaTH4eCKUX, TaK U MPAKTUUYECKUX 3a/1a4, BCTPEUAIOIINXCSA B peasibHOM ku3Hu. O0ydaromumiics
JIOJDKEH HAYYHTHCS ONPENCIUTh T€OMETPUYECKYI0 (UTYypy, OMUCaTh CIOBaMHU JAHHBIA 4YepTEX WU
PUCYHOK, HAalTH TIOIIAAh 3€MEIbHOT0 Yy4acTKa, pPacCYUTAaTh HEOOXOAUMYIO UIMHY ONTOBOJIOKOHHOTO
kabenss wiam Tpedyemble pa3Mephl Trapaxka [Jisi aBTOMOOWJIA. IJTOMY COOTBETCTBYET BTOpasd,
BBIUMCIIUTENbHAS JIMHUS B HM3y4yeHUU TeomeTpuu. [lpu pemieHuu 3amad MpakTUYECKOTO XapakTepa
06y‘~I&IOHIPII>iC?I YUYUTCA CTPOUTH MATEMATHYCCKUEC MOJCIN PCAIbHBIX KU3HCHHBIX CHTyaHHﬁ, MMpOBOAUTH
BBIUMCJICHHSI U OIICHUBATh aJI€KBATHOCTH MOJTYYEHHOTO pe3yabTaTa.

KpaitHe BaxHO mNOAYEPKUBATH CBSI3U TEOMETPUM C JIPYTUMH y4yeOHBIMU IpeMETaMH,
MOTHUBHPOBATh HCIOJB30BaTh OMNpPEACNEHUS TE€OMETPUYECKUX (GUTYp U TOHSATHH, IEMOHCTPUPOBATH
IPUMEHEHUE IOJyYEHHBIX YMEHUH B (PU3UKE U TEXHHUKE. DTH CBSI3W HambOosee SpKO BUIHBI B TEMax
«Bexkrope», «TpuroHoMeTprueckre COOTHoOLEHUs», «MeTtoa koopauHat» U «Teopema [Tudaropar.

Vuebnniii kypc «l'eomeTpusi» BKIIOUAET CIEAYIONIME OCHOBHBIE PA3JENbl  COACPKAHUS:
«['eomeTpuueckre QUTypbl U UX CBOWCTBa», «l3MepeHHE TeOMETPUYECKUX BEIUYUH», «/lekapToBbI
KOOPJMHATHI Ha IJIOCKOCTHY, «BekTophl», «JIBrkeHus mIockoctny, «IIpeodpazoBanus mo1o0us».

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacos (2 yaca B
HeZeno), B 8 kiacce — 68 vacoB (2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA
7 KJIACC

Havanpueie mnoHATHs reomerpuu. Touka, mnpsmas, OTPE30K, Jy4d. Yroa. Buasl yrios.
BeprukaneHele U cMexHble yribl. buccekrpuca yria. Jlomanas, MHoroyroiaepHuk. IlapamnensHoCcTs M
NEPIEHANKYJIAPHOCTD IPSIMBIX.

Cummerpuunble ¢Gurypbl. OCHOBHBIE CBOWCTBAa OceBOi cuMMeTpuu. [Ipumepbl cuMMeTpuu B
OKPY’KaIOILleM MUDE.

OCHOBHBIE TIOCTPOEHHUSI C IOMOINBK LUPKYJIsSI M JIMHEWKW. TpeyroapHHK. BeicoTa, Menmana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa U MpU3HAKU paBHOOEIPEHHOTO TpeyrojibHuKa. [Ipiu3Haky paBeHCTBA TPEYTOIbHUKOB.

CBolicTBa M MpPHU3HAKK MapAJIEIbHBIX MpsAMbIX. CymMMa YIJIOB TpEyrojbHUKA. BHeIIHWE yriibl
TPEYrOJIbHUKA.



[TpsimoyronbHbI  TpeyroabHUK. CBOMCTBO ~ MeIuaHbl  NIPSIMOYTOJIBHOTO  TPEYrOJbHUKA,
MPOBEIEHHON K rumnorenyse. [Ipu3Haku paBeHCTBA MPAMOYTOJIBHBIX TPEYroJbHUKOB. [IpsSMOyTrosibHbBIM
TPEYTroJbHUK C yriioM B 30°.

HepaBeHcTBa B T€OMETPUN: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH, TeopeMa
0 0oJbIIeM yriie U O0JbIIeH CTOPOHE TPeyrobHUKA. [lepreHuKysap U HaKJIOHHAS.

['eomeTrpryeckoe MecTo Touek. buccekTpuca yria U CepeJUHHBINA NMEPIEHIUKYISAP K OTPE3KY Kak
F€OMETPUUYECKHUE MECTA TOYEK.

OKpy’>KHOCTBb M KpYI, XOpZa U JuUaMeTp, UX CBOWCTBA. B3anMHOE pacrnojoKeHue OKpPYKHOCTH U
npsimoii. KacarenbHast u cekymas K OKpykHOCTH. OKpY)KHOCTb, BIIMCaHHas B yroj. BmnucanHas u
OINMCAHHAsA OKPYKHOCTHU TPEYTOJIbHUKA.

8 KUIACC

Yerbipéxyronpuuku. llapanmenorpamMM, ero Tmnpu3Haku W CcBoiicTBa. YacTHble ciydau
napajuiesorpaMmmoB (IpsIMOYTOJIBHUK, POMO, KBaApaT), MX MPU3HAKK U CBOMCTBA. Tpanenus, paBHOOOKas
Tparneuus, e€ cBolicTBa U npu3Haku. [IpsMoyroiabHas Tpanemus.

Meton ynBoenuss meauanbl. lLlenTpanbHas cumMmerpus. Teopema aneca u  TeopemMa o
MPOMOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[Tonobue TpeyronbHUKOB, KOdpduuent mnoaodus. [IpuzHakum 1OMOOUS TPEYroJbHUKOB.
[IpumeneHne MOI00MSI IPU PEIICHUH MTPAKTUYCSCKHUX 3a7ad.

CpoiicTBa 1uIomianei reomerpuueckux ¢uryp. Dopmynbl A8 [UIOMAAM  TPEYTOJbHUKA,
napasuiesiorpaMma, pomoa u tpanenun. OTHOIIEHHUE IIOMAACH MOJ00HBIX Guryp.

Brruncnenue miomaaei TpeyroibHIKOB M MHOTOYTOJIBHUKOB Ha KJIETYaToOl Oymare.

Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ad.

CuHyCc, KOCHMHYC, TaHT€HC OCTPOrOo yria MpsSMOYrOJbHOTO TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue GpyHkuuu yrios B 30, 45 u 60°.

BrircanHbie U IIEHTpalbHbBIE YTIIBI, YTOJI MEXAY KacaTelbHON U XOpAOH. YTIIBI MEXKIY XOpAaMu U
CeKyIIMMH. BrucaHHbIE ¥ ONHMCAHHBIE YETHIPEXYTOJBHUKH. B3anMHOE pacmojoXeHHe JABYX
okpyxHocTeil. Kacanue okpyxHocteit. OOmine kacaTeIbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanresc yrioB or 0 mo 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB M TEOpEMa CUHYCOB. PerieHne npakTH4ecKux 3a1a4y
C MCIMOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nomodust. [logobrue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 Ipou3BeIEHUU OTPE3KOB XOP/, TEOPEMBI O IPOU3BEIEHNUN OTPE3KOB CEKYIIHX, TeopemMa
0 KBaJIpaTe KacaTeJIbHOM.

Bektop, mmHa (MOIynb) BEKTOpa, COHANpPAaBIEHHBIE BEKTOPHI, MPOTHBOIIOJIIOKHO HalpaBiIeHHbIE
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMM HaJ BeKTOpaMu. PasnoxeHune
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHatsl BekTopa. CKalsipHOE MpOU3BEIEeHUE
BEKTOPOB, IPUMEHEHNUE JJIs1 HAX0K/IEHUS AJIMH U YIJIOB.

JlekapToBbl KOOpJAMHATHl Ha IUIOCKOCTH. YPaBHEHHUS NPSIMOH U OKPY)KHOCTH B KOOpAMHATAX,
NepeceYeHre OKPYKHOCTEN U IPAMBIX. MEeTO] KOOpIMHAT U €0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYroJIbHUKHM. JlmMHa OKpyxkHOCTH. ['pamycHass W paauaHHas Mepa yria,
BBIUNCJIEHHUE JUIMH OYyT OKpykHOCTel. [lnomane kpyra, cekropa, cerMeHra.

JIBuKeHMsI TIJIOCKOCTH M BHYTPEHHHUE CHUMMETpUU GUryp (dJIeMeHTapHble MpEeICTaBICHHUS).
[TapamensHbiit nepenoc. I1oBopor.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«"EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI y4eOHOT0 Kypca «I'eoMeTpus» XapaKTepu3ytoTCs:

1) naTpuoTHYecKOe BOCIIUTAHUE!

IPOSIBJIEHUEM HHTEpeca K IMPOLUIOMY M HACTOALIEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHONIICHHEM K JOCTHKCHUSM POCCHUHCKUX MaTEMaTHKOB M POCCUHCKONM MaTeMaTH4eCKOW HIKOJBI, K
UCTIOJIB30BAHUIO 3TUX JOCTIKEHUH B PYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpax/IaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTBIO K BBIIOJHEHHIO O00S3aHHOCTEH TIpakJaHMHA U pealu3aluu €ero Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SIBJICHHI,
MpoLenyp TpaxAaHCKOro oOIecTBa (Hampumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO
STUYECKHX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHIKEHHM HayKd, OCO3HAaHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESATEIILHOCTH YUEHOTO;

3) TpyZOBOE BOCIIUTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTUE€ B PELIEHUU NPAKTHUUECKUX 3a7ad MaTeMaTHYeCcKOn
HAIPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYeCKOro oOpa3oBaHUS Ha MPOTSIKEHUU BCEH KU3HU
JUISl YCTHEIIHONW MPOo(eCCUOHATBHON JESITEIIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HUHIUBUIAYATbHOW TPACKTOPUU OOpa30BaHMs M >KU3HEHHBIX IUIAHOB C YYETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) scTeTHYecKOe BOCIIUTaHUE:

CHOCOOHOCTBIO K AMOIMOHAIBHOMY M JCTETUYECKOMY BOCHPHUSATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, pEIIEHUH, pacCyKICHHUM, yMEHHUIO BUIETh MaTEMAaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTU HAY4YHOT'O TIO3HAHMUSL:

OpHUEHTAaIel B JeSITEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4yHBIX Mpe/ICTaBIeHUIl 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOABI U 00IeCTBA, TOHUMaHUEM MaTeMAaTUYECKON HayKH Kak
cdepbl 4eI0BEUECKON NEeSATETbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTHUS LIMBUIM3ALINY,
OBJIAJICHUEM S3BIKOM MaTeMaTUKH M MaTeMaTH4YeCKOH KyJIbTypoW KakK CpEICTBOM IO3HAHUS MUDA,
OBJIAJICHUEM NPOCTENIIMMH HABBIKAMU HCCIIEI0BATENBCKON JESATEIBHOCTH;

6) dusmyeckoe BocnuTaHue, (OPMHUPOBAHHME KYIBTYPbl 3JI0POBbS W  OMOIIMOHAIBLHOTO
OJaronoay4ms:

TOTOBHOCTBIO MPHUMEHSITh MaTEeMaTHMUeCKHE 3HAaHUS B MHTEPECAX CBOErO 3/I0POBBS, BEJECHUS
310pOBOrO0 oOpa3a KHM3HM (30pOBO€ IUTaHHUE, COATAHCHUPOBAHHBI pPEXUM 3aHATUH U OTIbIXa,
perynsipHas ¢u3nyecKas aKTUBHOCTH), C()OPMHUPOBAHHOCTHIO HaBblKa pe(IeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOTO Ke MpaBa JPyroro 4esioBeKa;

7) PKOJIOTHYECKOE BOCTTUTAHUE:!

OpUEHTAllMel Ha NpPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWK /I pelIeHus 3ajad B 00JacTu
COXPaHHOCTH OKpY)Kalollel cpeibl, IUNIAHUPOBAHUS MOCTYIKOB M OIEHKM UX BO3MOXKHBIX MOCIEICTBUN
JUISL OKpY>KaroIlel cpesbl, 0OCO3HAaHHEM TJI00AJIbHOTO XapakTepa SKOJIOTMYECKUX MpoOsieM M myTed Mx
pelIeHus;

8) amanTaius K U3MEHSIOIUMCS YCIOBHSM COLMAIBHON U IPUPOJAHON CPEbL:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHUSIX HEOINpPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO EATENbHOCTh, B TOM YMCIE YMEHHUE YUUTHCA Y APYTUX JIOACH,
puoOpeTaTh B COBMECTHOM EATEILHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMITIETEHIIUH U3 OIbITa IPYTHX;

HE00XO0IMMOCTBIO B ((OPMUPOBAHUM HOBBIX 3HAHUI, B TOM uucie GOpMyJIUpOBaTh UICH, TOHSITHUS,
TUNoTe3bl 00 O0BEeKTax M SBJIEHUSAX, B TOM 4YHCIIE paHee HEU3BECTHBIX, OCO3HABaTh JE(ULIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;



CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYallMIO, BOCIPHUHUMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPEOYIOIIUI KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS U JEHCTBUS, GOPMYTUPOBATH U
OLIGHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBarenbHble yHUBEPCATIbHbIE YUEOHbBIE IEHCTBUS

ba3zoBble sornueckue AeUCTBUSA:

BBISBIIATH M XapaKTE€PU30BaTh CYILECTBEHHbIE IMPHU3HAKM MaTEMATUYECKUX OOBEKTOB, MOHSTUH,
OTHOIICHHUI MEX]y MMOHATUAMH, POPMYIUPOBATH ONPEACIICHHS MTOHATHIA, YCTAHABIUBATH CYILIECTBEHHBIH
IpU3HAK KiacCu(UKaLMU, OCHOBaHMsI JUIsl 000OIIEHNs M CPAaBHEHUS, KPUTEPUU POBOAMMOTO aHAIIN3A;

BOCIIPUHMMATh,  (opMynupoBaTh U  1peoOpa3oBbIBaTh  CYKICHUS:  yTBEPAUTENbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITH MAaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U MPOTUBOpPEUMs B (pakTax, JaHHbIX,
HAOJIIOACHUAX M YTBEPXKJAEHUSX, Mpe/ularaTb KpPUTEPUM JJIsl  BBIABICHHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUIL;

JenaTb BBIBOABI C  HCHOJb30BAHMEM 3aKOHOB JIOTMKM, JEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTebCTBA MATEMAaTUYECKUX YTBEPKIACHUH (MIPsIMbIE U OT IPOTUBHOTO), IPOBOAUTH
CaMOCTOSITENIbHO HECJIOXKHBIE JOKAa3aTeIhCTBA MAaTEeMaTHYECKUX (aKTOB, BBICTPAWBATh apryMEHTAIHIO,
IPUBONUTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKIECHUS;

BbIOMpaTh CIOCOO pelieHHus y4yeOHOM 3adauu (CpaBHHUBATH HECKOJBKO BAapHUaHTOB pPEIIECHUS,
BbIOMpATh HanOoJIee NOAXOAALIMH C YIETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble nccnenoBarenbcKue 1eUCTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIENOBATENbCKMM HMHCTPYMEHT TO3HaHUs, (OpPMYyIUpOBaTh
BONPOCH], (UKCUPYIOIIME MPOTUBOpEUnE, MNpodieMy, CaMOCTOSTENbHO YCTaHAaBIUBAaTh HCKOMOE U
JaHHOe, (POPMUPOBATh TMIIOTE3Y, APT'YMEHTUPOBATh CBOO MO3UIHI0, MHEHHE;

IPOBOAMTH IO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA HKCIEPUMEHT, HeOOJbIIoe
UCCIIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eckoro oOBbEeKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy COOO0M;

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh OOOOIIEHUSI W BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHOIO
HAOJIIOJIEHUS, HCCIIEJJOBAaHMSI, OLEHUBATh JOCTOBEPHOCTb IOJYUYEHHBIX PpE3YyJlbTaTOB, BBIBOJIOB U
000011IeHMI;

MIPOrHO3MPOBATh BO3MOKHOE DPAa3BUTHE MpOLEcca, a TaKXkKe BBIIBUraTh NPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ota c undopmariueii:

BBISBIISATH HEOCTATOUHOCTh M U30BITOYHOCTh MHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ul PEIICHUS
3a/1a4i;

BBIOMPATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH MH(OPMAIUIO Pa3IUYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHHUS;

BBIOMpaTh (HhopMy NpencTaBiIeHUs] HHPOPMALMU U WUTIOCTPUPOBATh pEIIaeMble 3aJlaul CXeMaMH,
JTuarpaMMamu, HTHOU rpaduKoi U UX KOMOMHAITUSIMU;

OLICHUBATh HAAEKHOCTH MHGOPMAIMM MO KPUTEPHSIM, NPEAJIOKEHHBIM  YUHUTENIEM MU
c(OpMYJIMPOBAHHBIM CAMOCTOSITENLHO.

KomMMmyHHKaTHBHbIE YHUBEPCATIbHBIC YUeOHBIE IEHCTBUS:

BOCIPUHUMATh U (HOPMYJIHUPOBATh CYKICHHUS B COOTBETCTBUU C YCIOBHMSIMH U LENISIMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHHMs] B YCTHBIX M NHCbMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHHUSI 110 XO/1y pELIeHHUs 33/1a4i, KOMMEHTHPOBATh MOJIyYE€HHBIH pe3ynbTaT;

B X0/i¢ 0OCYXJIEHHS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIAaeMOM TeMbI, IPOOIEMBbI, peraeMoi
3aJjau, BBICKA3blBaTh HJEH, HAICJICHHbIE HA IOUCK pELICHMs, COINOCTaBIATh CBOU CYXKAEHHUS C



CYKICHHUSIMH JIPYTUX YYAaCTHUKOB JIMAlOra, OOHApYKHMBATh pa3IU4Me U CXOJCTBO TIO3WIIMNA, B
KOPPEKTHOH popme hopMyITHpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

NpPEACTaBIATh  pPE3yAbTaThl  pEHICHUS  3aJadd, OSKCIIEPHUMEHTa, HWCCIICAOBAaHUsS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBHICTYIUICHHSI C Y4YETOM 3alad IPE3CHTAlMH ¥ OCOOCHHOCTEH
ayJIUTOpPUH;

MIOHUMATh W HMCIIOJB30BaTh MPEUMYIIIECTBA KOMaHIHON W MHIUBUAYAJILHONW paOOTHI MPU PEIICHUH
y4eOHBIX MaTeMaTHUECKUX 3aa4;

NPUHUMATH 1Ie]Tb COBMECTHOM JICATEIIBHOCTH, TUIAHUPOBATh OPraHU3AIUI0 COBMECTHOW pPaboTHl,
pacnpenenaTb BUABI padOT, JOTOBApUBATHCS, OOCYXKIATh MPOIECC W PEe3ynbTaT padoThl, 0000IIaTh
MHEHHS HECKOJIBKUX JTFOJICH;

y4acTBOBATh B IPYMIOBBIX opMax paboThl (00CYKIeHUS, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMBI U
JPyTUE), BBIMOJHATH CBOK YacTh pabOTHl M KOOPIWHHPOBATH CBOM JCHCTBUS C APYTUMH YICHAMH
KOMAaH/Ibl, OLIEHUBATh KauyeCTBO CBOETO BKJaJa B OOMIMI MPOAYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerynaruBHbie yHUBEpCaIbHBIE YU€OHBIE NEHCTBUS

Camoopranuzanusi:

CaMOCTOSITENIbHO COCTaBJIATH IJIaH, ITOPUTM pEIICHUs 3a7auu (WIM €ro 4acTb), BBIOMPATh CI10CO0
pelieHusT ¢ Y4ETOM HWMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLIMOHATIbHBIN UHTEIICKT:

BJIAJETh CIMOCOOaMU CaMONPOBEPKH, CAMOKOHTpPOJII Tpolecca | pe3yibTrarta pelieHus
MaTeMaTHYECKOW 3a]1auu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPH PEIICHUH 33]]a4l, BHOCHTH KOPPEKTHBHI B
JIeSITEJIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIbHOCTH MOCTABICHHON LIETH M YCIOBHSIM, OOBSICHSITH
MPUYUHBI TOCTHKEHUS WM HEJAOCTHKEHUS 11€TH, HAXOAUTh OMIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIbTATHBI

K koH1y 00y4eHus B 7 Kiaacce 00yJaroUUiics MOTYyYUT CIETYIONIUE TPeIMETHbBIE Pe3yIbTAThI:

PacriozHaBaTh u3yueHHBIE TeoMeTpuueckue (QUrypbl, ONpPENeisTh WX B3aUMHOE PacIOIOXKEHHE,
n300pakaTh reoMeTpudeckre (GUryphl, BBITOIHATH YEPTEXKHU M0 YCIOBHIO 3a/1a4ul. M3MepsATh nuHeiiHbIe 1
YTJIOBBIE BEJIMYMHBL. PenaTe 3a1a4i Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJMYMH MPEIMETOB B PeabHON KU3HU, Pa3MEPOB
IPUPOJIHBIX 00BEKTOB. PaznuuaTh pa3mMepsl 3TUX 00BEKTOB MO MOPAJIKY BEJIUYUHBI.

Ctpouts 4epTekM K F€OMETPUUECKUM 3a/1adaM.

[Tonp30BaTbCs INpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIONB30BAaTh IPU3HAKM W CBOMCTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a/1au.

[IpoBOIUTH JTOTHYECKHUE PACCYXKIEHHS C HCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

ITonb30BaTbcsd IMPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYIOJIbHUKOB, CBONCTBOM MEIMAHBI,
IIPOBENEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a1ad.

OnpenensaTh MapasieIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOpPBhIE 00pa3yeT ¢ HUMH CEKyIas.
Ornpenenars napajuiesIbHOCTh MPSMBIX C IMOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJIHOM IPSIMOM 10
TOYEK APYIrou MpsIMOM.

Pemate 3amaun Ha KieT4aTon Oymare.

[TpoBOIUTH BBIUMCIIEHUS U HAXOJUTh YHUCIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB B F€OMETPUUYECKUX
33/1a4ax C HCIOJb30BAHMEM CYMMBI YIJIOB TPEYTOJBHUKOB M MHOTOYI'OJBHHKOB, CBOWMCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECEUCHUH JIBYX MapauIeIbHBIX NMPSAMBIX CeKylled. Pemarts nmpaktuyeckue 3a1auu
Ha HaXOXK/JICHUE YTJIOB.

Bnaners MOHATHEM TIeOMETPHYECKOTO MecTa TOYeK. YMETh ONpEAesTh OUCCeKTpUCY yria u
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPHUYECKHE MECTa TOYECK.



DopMyIHpPOBATH OMNPEACICHUS] OKPYKHOCTH W Kpyra, XOpAbl U JHaMETpa OKPYKHOCTH,
MOJIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSITH 3T CBOMCTBA MTPU PEIICHUM 33/1a4.

Bianers noHATHEM ONMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HAXOAWUTH €€ LEHTD.
[Tonb30BaThes akTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYrOJbHUKA MEPECEKAIOTCs B OJHON TOUYKE, U
0 TOM, YTO CE€pPEMHHBIC MEPIECHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJIHOM TOUKE.

Brnaznets noHaTHeM KacaTelbHON K OKPYKHOCTH, MOJIb30BAThCA TEOPEMOM O MEepHeHANKYISIPHOCTH
KacaTeJlbHOU U pajinyca, IPOBEIEHHOIO K TOYKE KacaHusl.

[Tonb30BaThCs MPOCTEUIIMMH T'€OMETPUUYECKUMU HEPAaBEHCTBAMHU, MOHMMATh HMX MPAKTUYECKUUN
CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKHIE MTOCTPOSHUS C TOMOIIBIO0 HUPKYJIS U JINHEHKU.

K xonny o0yuenusi B 8 kij1acce 00y4arouuiics MoyquT CIEYIOUIUE IPEIMETHBIC PE3YJIbTATHI:

Pacnio3naBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS UX CBOWCTBAMU
P PELICHUN T€OMETPUUYECKUX 3a]1a4.

[TprMeHsTh CBOMCTBA TOYKHM NEpEeCEUCHUs MeaH TPEYrojlbHUKA (IIEHTpa Macc) B PELICHUU 3aay.

Brnaners monsiTueM cpeAaHell JIMHUM TPEYroJIbHUKAa W Tpamneluu, MPUMEHSITh UX CBOMCTBA NpU
peleHnn reoMeTpuueckux 3amad. [lonb3oBarbes Teopemoit daneca u TeopeMoit 0 MPOMOPIHOHATBHBIX
OTpe3Kax, MPUMEHSTh UX IS PEIICHUS MPAKTUUYECKUX 3a/1a4.

[TpuMeHsTh MpU3HAKU TOI00US TPEYTOILHUKOB B PEIICHUH F€OMETPUUYECKUX 3a/1a4.

[Tonme3oBatbest Teopemoit [ludaropa uist pemieHUss TEOMETPHUSCKHX M TPAKTHUYSCKUX 3aJad.
Ctpouth MaTeMaTH4eCcKyl0 MOJelb B MPAKTUYECKUX 3aJadyax, CaMOCTOSITENIbHO JeNaTh YepTéx u
HAXOJIUTh COOTBETCTBYIOIIUE IJTUHBI.

Brnanerp moHATHUAMU CHHYCa, KOCHHYCA U TAHTE€HCA OCTPOTO yIJia MPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
[Tonp30BaThCS STUMH MOHATUSIMH JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

Bbrancnsate (pa3nuyHbIMU crioco0amMu) IUIOMIAb TPEYroJbHUKA M IUIOIIATM MHOTOYTOJBHBIX
¢buryp (monp3ysch, T/A€ HEOOXOIMMO, KAIbKYyIATOpOoM). I[IpuMeHSATH MOJy4yeHHbIE YMEHUS B
MPAKTUYECKUX 3a7auax.

Brnaners MOHATHSMH BIOUCAHHOTO U IIEHTPAJIBHOTO yIja, MCIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexHay XopAaMmu (CEeKYIIMMH) M yIjie MEXIy KacaTelbHOW M XOPJIOM TpHU pelieHHH
T€OMETPUUYECKHX 3a/1au.

Brnagete TMOHSATHEM ONMCAHHOTO YETBIPEXYTOJIbHMKA, MPUMEHSATh CBOWCTBA  OINKCAHHOIO
YETBIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMAaTHUYECKHE MOJENM IS 3ajad
peaqbHOM JKM3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHUS C TIPUMEHEHHEM TMOA00UsA U
TPUTOHOMETPHH (TIOJB3YSCH, TJIe HEOOXOAUMO, KATbKYISTOPOM).

K xonny o0yuenusi B 9 kijiacce 00yJaronuiics moxyquT CIEAYIONTUE TPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIIMM OCTPHIX YIJIOB, HaXOAWTh C HMX MOMOIIBIO pPa3INYHBIC
3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOIbHUKA («pelieHne IpsIMOYTOJIbHBIX TPEYTrOJIbHUKOBY). Haxonuts (¢
MOMOIIIBIO KaJbKYIATOPA) ATUHBI U YTIIbI JIJIs1 HETAOTHMYHBIX 3HAYCHHM.

[Tonp3oBatbest popmynamMu TPUBENEHUS U OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKIECTBOM IS
HAXOKJIEHUS COOTHOILIEHUN MEXIY TPUTOHOMETPUUYECKUMHU BETMYUHAMU.

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB i HAXOXACHHUS Ppa3IMYHBIX JIIEMEHTOB
TPEYroJIbHUKA («pEelIeHUE TPEYTOJIbHUKOBY), TPUMEHSATh UX MIPHU PELHICHUU T€OMETPUUECKUX 3a/1a4.

Brnanets moHsTHSAMU peoOpa3oBaHUs MOJ00Ms, COOTBETCTBEHHBIX JIEMEHTOB TOJIOOHBIX (PUTYD.
[Tonb30BaThest CBOMCTBAMH TI0/100US TIPOU3BOIBHBIX (DUTYP, YMETh BBIUYUCIATH AJIUHBI U HAXOTUTH YIJIbI
y mono0ubix ¢uryp. IIpuMeHsTh CBOWMCTBA MOMOOHMS B MPAKTHYECKUX 3aJadax. YMETh NPUBOIUTH
PUMEPHI TOJ00HBIX (PUTYP B OKPYKAIOIIIEM MUPE.

[Tonp30BaThCs TEOpEMaMu O MMPOU3BEICHUH OTPE3KOB XOPJI, O MPOU3BEACHUHN OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTelbHOM.

[Tonp30BaThbCs BEKTOpAMU, TOHUMATh UX TEOMETPUUICCKUN U (PU3MUECKHUN CMBICI, TPUMEHSTh UX B
PEIICHUH TeOMETPUYECKUX U (PU3UYECKHUX 3a7ad. [[pUMEHSTh CKaIIpHOE MPOU3BEICHUE BEKTOPOB IS
HAXOX/IEHUS JJIMH U YIJIOB.



[Tonb30BaTbcst METOAOM KOOPAMHAT HA TJIOCKOCTU, IPUMEHSThH €r0 B PELUICHUU T€OMETPUUYECKUX U
MPAKTUYECKHX 3ajay.

Brnaners mNOHATHUAMHM NPAaBWIBHOTO MHOTOYTOJbHUKA, JUIMHBI OKPYXKHOCTH, JJUHBI JIyTH
OKPYKHOCTH M paJMaHHON MeEpbl yIyia, YMETh BBIYHMCIATH IUIOHIA/b Kpyra u ero udacteil. [IpumeHsTsh
MOJIyYCHHBIE YMEHUS B MPAKTHUYECKUX 3a7a4ax.

Haxoautb ocu (WM LIEHTPBI) CHMMETpUH (QUTYDP, TPUMEHSAThH JBUKEHHS TUIOCKOCTH B IMPOCTEHIINX
CIIydasix.

[IpyMeHsTh MONyuyeHHbIE 3HAHUS HAa MPAKTHKE — CTPOUTh MaTeMaTMYeCKHUe MOJENU AJisi 3ajad
peTbHON JKM3HH M TPOBOAWTH COOTBETCTBYIOIIME BBIYHCICHUS C MPUMEHCHHEM IMOJ00HS W
TPUTOHOMETPHUECKUX (PYHKIMH (IOJB3YACH, TJI€ HEOOXOAUMO, KATbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne  |[HaumMeHOBaHUWE pa3esioB U TEM MPOTPaMMBbI KonmgectBo yacoB ‘ OnexktpoHHbIe (IU(POBEIC)
n/m Bcero||KoHTponbHbIE [IpakTHyeckue 00pa3oBaTENBHbIE PECYPChI
paboThI paboThI
1 [Tpocreiimme reomerpuyeckue Gpurypsl u ux coiicrea. (|14 https://m.edsoo.ru/SCDUTTDXL
H3mepeHune reOMeTpuIeCcKiX BETMIHH
‘2 ”TpeyI‘OJIBHI/IKI/I H22 Hl H Hhttps://m.edsoo.ru/LUWH1 13V3 ‘
‘3 HHapannenLHHe psIMbIE, CYMMa yTJIOB TPEYTOJIbHUKA H14 Hl H ‘Ihttps://m.edsoo.ru/C3QIURDV5 ‘
‘4 ”Opr)KHOCTI) u kpyr. ['eomeTprueckne nmocTpoeHus H14 Hl H ‘Ihttps://m.edsoo.ru/ZCZQS49CU ‘
‘5 ”HOBTOpeHI/Ie, 0000111eHHE 3HAHUN H4 Hl H Hhttps://m.edsoo.ru/RJJ 3LV3V2 ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME l6s |4 0 I |
8 KIIACC
Ne ||HammeHOBaHME pa3elioOB M TEM MPOTPaAMMBbI ‘KOJ‘II/I‘ICCTBO 4acoB ‘ DnexTpoHHbIe (1IU(POBHIC)
n/m Beero|Kontponshsie  |[IpaxTuueckne  ||00Pa30BATENBHBIE PECYPCEI
paboThI paboThI
‘l quTBIpéXYFOJIBHI/IKI/I H 12 Hl H Hhttps://m.edsoo.m/ZLR3 S406D
2 ||[Teopema @aneca u Teopema 0 MPONOPLUUOHAIBHBIX OTPE3Kax, (|15 1 https://m.edsoo.ru/F8O5Z0O9Y8
M0/100HbBIE TPEYTOJIbHUKH
3 |Inomans. HaxoxaeHue miomnanei TpeyroJibHUKOB U 14 1 https://m.edsoo.ru/QLI1QDOEP
MHOTOyrofbHbIX (uryp. Ilnomaau nogo6HbIX uryp
‘4 HTeopeMa ITndaropa u Havaga TPUrOHOMETPUH H 10 Hl H ‘Ihttps://m.edsoo.ru/4ZHRPYM8W
5 ||Yrasl B oKpyKHOCTU. BrincaHHbIe U ONMCaHHBIE 13 1 https://m.edsoo.ru/J2JOK38GT
JyeTeIpexyroipHukn. KacaTenbHble k okpyxHOCTH. Kacanue
OKPY>KHOCTEHN
‘6 HHOBTOpeHI/Ie, 000011IeHE 3HAHUHA H4 Hl H ‘[https://m.edsoo.ru/LXOAVOG6P ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME l68 |6 o [ |



https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/C3QIURDV5
https://m.edsoo.ru/ZCZQS49CU
https://m.edsoo.ru/RJJ3LV3V2
https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P

9 KIIACC

Ne |[HammeHOBaHUME pa3ieioB U TEM HPOTPaMMBI KonnyectBo yacoB | DnexTpoHHbIe (1IH(POBHIC)
n/m Bcero|KonTponbHbIe [IpakTHyecKue 0bpasoBaTebHbIC PECYPChI
paboThI paboThI

1 Tpuronometpusi. TeopemMbl KOCHHYCOB U CHHYCOB. 16 1 https://m.edsoo.ru/5172BY40V
Penrenue TpeyroisHUKOB

2 |[IpeobpazoBanue nogodus. Merpuueckue cootHouenus |10 1 https://m.edsoo.ru/TS§CWSWSF
B OKPY)KHOCTH

‘3 ”BCKTOpBI H12 Hl H ‘lhttps://m.edsoo.ru/X4JFWORCL

‘4 ”I[eKapTOBH KOOPJIMHATHI Ha TIOCKOCTH H9 Hl H ‘lhttps://m.edsoo.m/ISOMGSAFT

5 [TpaBuiibHBIE MHOTOYTOJIBHUKH. [|JIMHA OKPY>KHOCTH U 8 https://m.edsoo.ru/BMBZSAEUS
IIOIaAb Kpyra. Beraucienue mionaaei

‘6 ”I[BI/I)KGHI/I}I IIOCKOCTH H6 H H ‘lhttps://m.edsoo.m/SHUMOCSCI

‘7 ”HOBTOpeHI/Ie, 000011IeHHEe, CUCTEMATH3AIs 3SHAHUH H7 H2 H ’lhttps://m.edsoo.m/VYL6CQR8P

(OBLLEE KOJMYECTBO YACOB I10 [TIPOTPAMME l6s |6 [ |



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P

[TPOBEPSIEMBIE TPEFOBAHUS K PE3YVJIbTATAM OCBOEHUSI OCHOBHOI OEPA30BATEJIBHOM ITPOI'PAMMEBI

7 KITACC

Kon

npoBepsiemoro | IIpoBepsiemble peaMeTHBIE Pe3yIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs

pe3yJibrara

6 I'eomerpus
Pacrnio3naBaTh M3y4eHHBIE TEOMETPHUECKUE (PUTYPBI, ONIPEEIIATh UX B3aUMHOE PACIIOIOKEHUE, N300pakaTh FT€OMETPUIECKHE

6.1 (GuUrypbl, BBIIOJHATH YEPTEXKH 110 YCIOBUIO 331a4u. MI3MepsaTh TUHEHHbIC U YTTIOBbIe BeJIMYMHBI. PemaTs 3a1auu Ha BBIYHCIICHUE
JUIMH OTPE3KOB U BEJIMYUH YIJIOB

6.2 Jlenath TpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEAbHOM KU3HU, Pa3MEPOB MPUPOTHBIX OOHEKTOB.
Paznnyath pazMepsl 7THX 00BEKTOB MO NOPSAIKY BETUUNHbI

6.3 CTpoUTh YEPTEKU K TCOMETPUUYECKUM 3a/1auam

6.4 [Tonb30BaTbes MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh IPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbBHUKOB
MIPH pEIICHUH 3314

6.5 [TpoBoaNTH TOTHYECKUE PACCYKACHUS C UCTIOIB30BAHUEM T€OMETPUUYECKUX TEOpEM

6.6 [Tonp30BaTbes MpU3HAKaMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEIEHHON K THIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHNN T€OMETPUUYECKUX 3a/1a4

6.7 Onpenensite NapajiebHOCTh MPSMBIX C MOMOIILBIO YIJIOB, KOTOpbIe 5)6pa3yeT C HIMH CeKylllas. OnpenensaTe NapayuieaIbHOCTD
IIPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSMOM 10 TOYEK IpYroi npsiMon

6.8 Pemats 3a1aun Ha kiieTyaroil Oymare
[TpoBOIUTH BHIYMCIIEHUS M HAXOAUTh YNCIIOBbIE M OyKBEHHbIE 3HAYCHHS YTJIOB B TEOMETPUYECKHX 33/1a4ax C UCHOJIb30BAHUEM

6.9 CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTI'OJIbHUKOB, CBOWCTB yIJI0B, 00pa30BaHHBIX MPU NEPECEUEHUH JBYX NapaslieIbHbIX
IpsIMBIX CeKylieil. PelaTe npakTHuecKue 3ajaun Ha HaX0KJIEHUE YIITIOB

6.10 Brnazgets nmoHsATHEM reOMETPUUECKOI0 MECTa TOUEK. Y METh ONpeAesATh OUCCEKTPUCY yIila U CepPEeAUHHBIN MEepIeHANKYISIp K
OTPE3KY KaK F€OMETPUUECKHE MECTa TOUEK

6.11 dopmyanpoBaTh OMpe/eNeHHs OKPYKHOCTH M KpyTa, XOp/bl H IMaMETPpa OKPYKHOCTH, NOJIb30BATLCS X CBOMCTBaMH. YMETh
IIPUMEHSITh 3TU CBOWCTBA ITPU PEIICHUH 33]a4
BrnaneTts noHsTHEM ONMUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOUTh €€ neHTp. Iloabp30BaTecs GakTamMu o TOM,

6.12 YTO OMCCEKTPUCHI YTIIOB TPEYrOJbHUKA EPECEKAIOTCS B OJHON TOUKE, U O TOM, YTO CEpeIUHHbIE EPIIEHIUKYIISAPBI K CTOPOHAM
TPEYrOJIbHUKA IEPECEKAOTCS] B OJJHOM TOUKE

6.13 BnaneTE MOHSTHEM KacaTeIbHOU K OKPYXHOCTH, MOJIb30BaTHCS TEOPEMOI O MEPHEHAUKYIISIPHOCTH KacaTeIbHOW U paauyca,
IIPOBEJEHHOTO K TOUKE KAaCaHMsI




Kon

npoBepsiemoro | [IpoBepsieMble peaMETHBIE PE3yIbTaThl OCBOSHHSI OCHOBHOW 00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHuUs

pe3ynbTara

6.14 [Tonb30BaTbCs MPOCTEHIIMMU T€OMETPUUECKUMU HEPABEHCTBAMU, IOHUMATh X MPAKTUYECKHUI CMBICIT

6.15 [IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MIOCTPOCHUS C TOMONIBIO IIUPKYIIS U JTUHEUKH

8 KIIACC

Kon

nposepsiemoro | [IpoBepsiembie mpeAMETHBIE pPe3yNIbTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIIeT0 00pa3oBaHus

pe3ynbTara

6 ["'eomeTpus

6.1 Pacnio3naBaTh OCHOBHBIE BUIbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MMOJIH30BATHCS MX CBOMCTBAMH MPU PEIICHUN
TeOMETPHUECKUX 3ajau

6.2 [TprMeHsITh CBOMCTBA TOUKHU NIEpECEUECHUs MeMaH TPEYrojJbHUKa (IIEHTpa Macc) B pelIeHUH 3a1a4
Brnazners nmoHsTHEM CpeHEN JIMHUN TPEYTOJbHHUKA U TPAMelny, IPUMEHATh UX CBOMCTBA MPHU PEUICHUU T€OMETPUUYECKUX 3a/1a4.

6.3 ITonb3oBatbesa Teopemoit daneca U TEOPEMOM O MPONOPLHUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUIS PELIEHUsS IPAKTUYECKUX
3a1a4u

6.4 [TpyMeHsITh pU3HaKK 0J100MS TPEYTOIbHUKOB B PEHIEHUH F'€OMETPHUUECKUX 3ajau

6.5 [Tonb3oBatbes Teopemoii [Mudaropa ans pemenus TEOMETPUYECKHX 1 IPAKTHYECKHX 327121, CTpouTh MaTeMaTUYECKYI0 MOJIETh
B [IPAKTHUYECKHX 3aJ]auax, CaMOCTOSITENBHO JeJaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JJIMHBI

6.6 BnaneTs NOHATUSMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yria NpsIMOYTOJIbHOTO TpeyrojibHUKA. [lob30BaThCs 3TUMU
MOHSTUSIMH JIJISl PEIICHUS MPAKTHYECKUX 3a71a4

6.7 BeraucasTs (pa3nuuHbIMU CTOCOOAMH ) TUIOIIAL TPEYTOJIbHUKA U TUIOIIAM MHOTOYTOJBHBIX (PUTYD (MOIB3YSCH, TIe
HEO00X0IUMO, KalIbKynaTopoM). [IpuMeHsTh MOoTy4eHHbIE YMEHUS B IPAKTHYECKUX 3a1a4ax

6.8 Bnagers NoHATUSAMU BOMCAHHOTO U [IEHTPAJIBHOI'O YIUIa, UCIOIb30BaTh TEOPEMBI O BIIMCAHHBIX YIIIaX, YIilaX MEXIY XOpAaMHU

' (CeKylIMMM) U yriie Mex Ay KacaTelIbHON U XOPpJI0i MPH PEIICHUH T€OMETPUUECKUX 3a7au
6.9 BraneTs moHSATHEM OMMCAHHOTO YETHIPEXYTOIBHUKA, IPUMEHSITH CBOMCTBA OMMMCAHHOTO YETHIPEXYTOJIBHUKA MPU PEIICHUH
’ 3a71a4

[IpuMeHATh MOTy4YeHHBIC 3HAHUS HA MMPAKTUKE — CTPOUTH MAaTEMATHIECKHUE MOCIN IS 3a]1a4 pealbHOM )KHU3HU U IPOBOIUTH

6.10 COOTBETCTBYIOIIME BBIUMCICHHSI C TPUMEHEHUEM TI0100us
Y TPUTOHOMETPUH (TI0NIB3YSCh, I'7Ie HE0OX0JUMO, KaJIbKYJISITOPOM)




9 KIIACC

Kon

nposepsiemoro | [IpoBepsieMblie MpeMETHBIE PE3YIbTaThl OCBOSHHS OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHUs

pe3yibTara

6 I'eomeTpust
3HaTh TPUTOHOMETPUYECKUE (PYHKLIUU OCTPBIX YIJIOB, HAXOIUTH C UX IOMOIIBIO PA3JIMYHbIE JIEMEHTHI PSMOYTOJIBHOTO

6.1 TPEYTOJIbHUKA («PELICHUE NMPSAMOYIOJIbHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOLIBbIO KaJbKYJIATOPA) AJIUHBI U YIJIBI IS
HEeTaOIUYHbIX 3HAYEHU I

6.2 [Tonp30Batbes opMyIamMu IPUBEICHNUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAESCTBOM ISl HAXOXKACHUS COOTHOILICHHMA
MEX]y TPUTOHOMETPUYECKUMH BETMYMHAMU

6.3 Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB ISl HAXOKIEHHS Pa3JIMYHbIX 3JIEMEHTOB TPEYroJibHUKA («pelIeHNE

) TPEYTOJILHUKOBY), IPUMEHATh UX IIPH PELICHUH T'€OMETPUUYECKHX 3a7a4

BrnaneTrs noHsTHsAMYU peoOpa3oBaHus 10100, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX (uryp. [Toms3oBaThes cBoiicTBaMu

6.4 110,100 MPOU3BOJIBHBIX (UTYP, YMETh BBIUMCIIATH AJIUHBI U HAXOAUTh YIJIbl y HOJ00HBIX (uryp. IIpuMeHnsTs cBoiicTBa nogo6us
B IPAaKTUYECKHX 33/1a4ax. YMETh MPUBOAUTH IPUMEPHI MTOTOOHBIX (PUTYp B OKPY)KAIOIIEM MUPE

6.5 [losib30BaThCs TEOpEMaMu O MPOU3BEIEHUN OTPE3KOB XOP, O IPOU3BEACHUH OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeJbHOU

6.6 ITonp30BaTbcsl BEKTOpaMH, IOHUMATh UX T€OMETPUUECKUIN U (PU3NYECKUIA CMBICII, IPUMEHATh UX B PELICHUH T€OMETPUYECKUX U

' ¢buznvecknx 3anad. [IpuMeHsTh CKaIsipHOE TPOM3BEICHUE BEKTOPOB JIJIsl HAXOXKICHUS JIJIMH U YTIIOB

6.7 ITos1p30BaThCs METOIOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSATH €70 B PEIIEHUH F€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4

6.3 Brnanets moHATHSAMU NPaBUILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI TyTH OKPY>KHOCTH M paJIMaHHOIN MepHI yria,
YMETh BBIYHMCIISTH IJIONIAb KPyra M ero yacteid. [IpuMeHsTh nojydeHHble YMEHUs B IPAKTHUECKUX 3ajadax

6.9 HaxoauTh ocu win HEHTphl CUMMETPUH (PUTYp, TPUMEHSTH ABMXKEHHUS IUIOCKOCTH B MPOCTENUIINX CITydasx
[TpuMeHATH MoJTyYeHHbIE 3HaHUS Ha IPAKTUKE — CTPOUTh MaTeMaTHUYECKUEe MOAEIH JUIs 3a]1a4 PealbHOMN KU3HU U IPOBOIUTD

6.10 COOTBETCTBYIOIINE BBIYUCIICHUS C TPUMEHEHUEM TTOT00US
Y TPUTOHOMETPUUECKUX (PYHKIMH (ONIB3YSCh, I71€ HEOOXO0AUMO, KaIbKYJISITOPOM)

I[TPOBEPAEMBIE SJIEMEHTBI COAEP)KAHMA

7 KITACC
Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS
6 ['eomerpus




Kon [IpoBepsieMbIil AIEMEHT COAEPHKAHUS

6.1 Havanenbie nonsTus reomerpun. Touka, npsimasi, OTpE30K, Jyd. Yroi. Buasl yriios. BepTUKalbHBIE U CMEXHBIE YTJIbI.
buccekrpuca yria. Jlomanasi, MHOroyrojbHuK. [lapannenbHOCTh M IEPIEHIUKYISIPHOCTD MPSIMBIX

6.2 Cummetpuunbie Gurypsl. OCHOBHBIC CBOMCTBA OCEBOM CUMMETPHU. [IpuMepsl CHMMETPUHN B OKPYIKAIOIIIEM MUPE

6.3 OCHOBHBIE TIOCTPOCHUSI C TOMOIIBIO IUPKYJIS U IuHEeHKu. TpeyronsHUK. Bricota, Meauana, OMccCeKTpuca, UX CBOMCTBA

6.4 PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUN TPEYroJbHUKU. HepaBeHCTBO TpeyrojJbHHUKA

6.5 CBoiicTBa M IpU3HAKU paBHOOEIPEHHOr0 TpeyrojbHuka. [Ipiu3Haky paBeHCTBA TPEYTOJIbHUKOB

6.6 CBolicTBa M PU3HAKY NapaJlIeNIbHBIX OpsiMbIX. CyMMa yIJIOB TPEYTroIbHUKA. BHENIHNE yIiibl TpEeyrojibHUKa

6.7 [IpsimoyronbHbIi TpeyroibHUK. CBOMCTBO MEIMAHBI IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K runorenyse. [Ipuznaku
paBEHCTBA NPSMOYTOJbHBIX TPEYTroJIbHUKOB. [IpsiMOyTronbHBIN TpeyrosbHUK ¢ yriaoM B 30°

6.8 HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYrojbHUKA, HEPABEHCTBO O JJIMHE JOMaHOM, TeopeMa 0 OO0JIbIIEM yriie U OoJbIleit
CTOpPOHE TpeyroybHUKA. [lepneHauKysp 1 HaKJIOHHAsI

6.9 I'eomeTprueckoe MecTo ToueK. bruccekTpurca yria U cepeJMHHBINA NEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK

6.10 OKpy’KHOCTb U KpYT, XOpJla U JUaMeTp, UX cBoicTBa. B3aumHoe pacnonoxenue okpyxHocTu U npsamoil. KacarenbHas u
CEKyIlasi K OKPYKHOCTHU

6.11 OKpy>KHOCTb, BIIUCAHHAs B yroj. BnucanHas v onucaHHas OKPYKHOCTH TPEYroJIbHUKA

8 KITACC

Kog IIpoBepsieMblii 2IEMEHT COEPKAHUS

6 ['eomeTpust

6.1 UYersipéxyroubHuku. Ilapannenorpamm, ero npu3Haku U CBOWCTBA

6.2 [IpsiMmoyronbHUK, poMO, KBaJlpaT, UX NPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHoOOKast Tparnenus, € cBONCTBa U npu3Haku. [IpsmoyroabHast Tpanenus

6.4 Meton ynsoenust Meauansl. LlentpansHas cummerpus. Teopema @aneca u TeopeMa 0 MPONOPLMOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyroiabHUKa U Tpanenuu. L{enTp Macc TpeyrosipHuka

6.6 [TonoOue TpeyroibHUKOB, KOAPGHUIMEHT noaoous. [Ipuznaku nogobus TpeyroabHUKOB. [IpuMeHneHne mogo0us npu pereHnu
MIPaKTUYECKHX 3ajau

6.7 @DopMyIibl 15 TUIOMAAN TPEYToJIbHHUKA, apajyieIorpaMMa, poMOa 1 Tpaneluu

6.8 CaoiicTBa momaaeil reomerpudeckux ¢uryp. OTHOIIEHHE TUIoMIaied NoJOOHBIX GUryp

6.9 Beruuciienue miomaaei TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTol Oymare

6.10 Teopema [Iudaropa. Ilpumenenue reopems! [ludaropa npu penieHnn NpakTHUECKUX 3a4a4

6.11 CuHHyC, KOCUHYC, TAHT'€HC OCTPOr0 yria NpsIMOYroJbHOr0 TpeyrojbHuKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.




Kon

[IpoBepsieMbIil AIEMEHT COAEPHKAHUS

Tpuronomerpuueckue ¢pyHkuuu yriaos B 30°, 45° u 60°

6.12 Brniucannsie v IEHTpaIbHbIE YIIIbI, YTOJI MEXAY KacaTeJIbHOM M XOPJA0i. YTJIbI MEXIY XOpJIaMH U CEKYIIUMH

6.13 BrivcanHbIe ¥ ONMCAHHBIE YETHIPEXYTOIBHUKHU

6.14 B3anMHoe pacnionokenue 1Byx okpyxHoctei. Kacanue okpyknocteit. O01mue kacaTelIbHbIC K IBYM OKPYKHOCTSIM

9 KIIACC

Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS

6 ['eomeTrpus

6.1 Cunyc, kocunyc, TaureHc yriioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXK1eCTBO. POPMYJIbl IPUBEACHUS

6.2 Pemenue TpeyroiapHuKoB. TeopeMa KOCMHYCOB M T€OpeMa CUHYCOB. PellieHre mpakTHUeCcKUX 3a7au ¢ UCIOIb30BaHHEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB

6.3 IIpeobpaszoBanue nonodbus. [lonobue coOTBETCTBEHHBIX JIEMEHTOB

6.4 Teopema o0 Npon3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEAECHNUN OTPE3KOB CEKYIIHX, TEOPEMA O KBaJpare KacaTeJbHON

6.5 Bekrop, 1nuHa (MO1yJib) BEKTOpPa, COHAIIPABIIEHHBIE BEKTOPBI, IPOTUBOIIOIO0KHO HAIIPABJIEHHbIE BEKTOPBI, KOJUJIMHEAPHOCTD
BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaIliy HaJl BEKTopaMu. Pa3ioxeHne BeKTopa Mo JByM HEKOJUIMHEAPHBIM BEKTOpaM

6.6 Koopaunartsl BekTopa. CkajisipHOE TPOU3BECHUE BEKTOPOB, MPUMEHEHHE JIJIs1 HAXOXK/ICHUS JUTUH U YTJIOB

6.7 JlexapTOBbI KOOPIMHATHI HA TUIOCKOCTH. Y PaBHEHHUS MIPSIMON U OKPY>KHOCTH B KOOPJIMHATaX, NEPECEUEHUE OKPYKHOCTEN U MPSMBIX.
MeTo KOOpAMHAT U €ro NPUMEHEHHE

6.8 IIpaBUIIbHBIE MHOTOYTOJIBHUKH

6.9 JlninHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIYMCIEHHE JUIMH AYT OKPY>KHOCTEH

6.10 IInomane Kpyra, CEKTopa, CETMEHTa

6.11 JIBM>KEHMsI IJIOCKOCTH M BHYTPEHHHE CUMMETpUHU GUryp (31eMeHTapHble npejcTapienus). [lapamienssslil nepenoc. IloBopot




HPOBEPAEMBIE HA OI'S IO MATEMATUKE TPEBOBAHIA K PE3YJIBTATAM OCBOEHMAA
OCHOBHOHU OBbPA30OBATEJIbHOU ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O ObPA3OBAHUMA

Kon
MIPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsieMbie TpeOOBaHUS K TPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOU
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero oopa3oBanus Ha ocHoBe PI'OC

YMeHnue onepupoBaTh MOHATUAMU: MHOKECTBO, IIOJIMHOKECTBO, ONIEPALIUN HaJL

MHOKE€CTBaMU; YMEHHE ONEpUPOBATH MOHIATUSIMHU: Ipad, CBA3HBIN Tpad, 1epeBo,
LUK, IPUMEHSTh UX MIPH PELICHUHU 3aj[a4d; YMEHHE UCTIOIb30BaTh Tpaduueckoe

MIPEACTABICHUE MHOKECTB JIJIsl OMCAHUS PEAJIbHBIX IPOLECCOB U SIBJICHUM, ITPU
pELIEHNN 3a]a4 U3 IPYTUX YYEOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUAMU: OIPEACICHUE, akCuoMa, TEopema,
JI0KA3aTeJIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS,
MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPDI, CTPOUTH BHICKA3bIBAHUS M OTPULIAHUS
BBICKQ3bIBaHUH

YMeHnue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, IPOCTOE U COCTABHOE YUCIIO,
JeJIMMOCTb HAaTypajbHBIX YMCEIN, IPU3HAKU JAECITUMOCTH, 1I€JI0€ YUCII0, MOLYJIb YHCIa,
OOBIKHOBEHHAs P00k U JecaTUYHas ApoOb, CTaHAAPTHBIN BUJ| YUCIIa, pallMOHATIBHOE
YHCJI0, UPPALMOHAIBHOE YUCIIO, apU(PMETUUECKUI KBAaAPAaTHBIM KOPEHb; YMEHUE
BBITIOJIHATH IEUCTBUS C YACIAMM, CPABHUBATh U YIIOPSJOYMBATh YHCIIA, IPEICTaB-
JIATh YKCIa Ha KOOPJUHATHON IPSIMOM, OKPYIJISITh YUCIIA; YMEHHUE J€JIaTh TPUKUAKY
U OLICHKY pe3yJbTaTa BHIYMCICHUN

YMeHue onepupoBaTh MOHATUSIMU: CTETIEHB C IEJIBIM TTOKa3aTesieM, apu(hMeTUIECKUI
KBaJIpaTHBIA KOPEHb, MHOTOUJIEH, anredpandeckasi ApoOb, TOKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJibHOM CTENIEHU OOJIBIIE €AMHUIIBI, YMEHUE BBITIOJIHITH PACYETHI 110
dbopMynam, mpeodpazoBaHus HENbIX, JPOOHO-PAMOHATEHBIX BBIPAKEHHUH 1
BBIPOKECHHI C KOPHIMH, Pa3JIOKEHUE MHOTOWICHA Ha MHOXHUTENH, B TOM YHCIIE C
MCIOJIb30BaHHEM (OPMYI pa3HOCTH KBAJIPATOB U KBaJpaTa CyMMbI H Pa3HOCTH

YMeHHe onepupoBaTh MOHATHIMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOU
[IEPEMEHHOM, YACIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE PellaTh
JMHEIHbIE ¥ KBaJpaTHbIE YpaBHEHUS, APOOHO-pallMOHANIbHBIE YPABHEHHUS C OJJTHOM
[IEPEMEHHOM, CUCTEMBI JBYX JIMHEHHBIX YPAaBHEHUN, TMHEIHBIE HEPABEHCTBA U UX
CHCTEMBbI, KBaJpaTHbIE U APOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM,
B TOM 4YHMCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX MPEIMETOB U IPAKTUYECKUX 3a]1ay;
YMEHHUE UCIOJIb30BaTh KOOPANHATHYIO MPAMYIO U KOOPAMHATHYIO TUIOCKOCTh JUIS
1300pakeHNsl pellieHH ypaBHEHUH, HEPaBEHCTB M CUCTEM

YMeHnue onepupoBaTh NOHATUAMU: QYHKIMS, rpa@uK GyHKIUH, HYIU QYHKIUH,
MIPOMEKYTKH 3HaKOIIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHusl, yObIBaHUS,
HauOoJbIlIee U HAaMEHblIee 3HaUeHUs (QYHKIIUU; YMEHUE ONIEPUPOBATH MOHITHSIMHU:
npsiMasi IPONOPLHUOHATIBHOCTb, JTMHEHHas (PYHKIHS, KBagpaTU4HAs (QYHKLH,
oOpaTHast IPONOPLHOHAIBHOCTB, Mapaboa, runep0osia; yMeH’e CTPOUTh rpapuKu
(GyHKIMH, UCTIONB30BaTh T'paUKH IS ONpeIeTICHUs CBOMCTB MPOILIECCOB U
3aBUCHUMOCTEH, IS pelIeHUs 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U PEaIbHOM
KM3HH; YMEHUE BBIpAXKaTh (hopMylaMH 3aBUCUMOCTU MEKAY BEIMUMHAMHU

YMeHue onepupoBaTh MOHATUSAMU: TOCIEI0BATEILHOCTD, apupMeTHIeCKas U
reOMEeTpHUUYECKasi IPOrPEeCCUH; YMEHNE UCIO0Ib30BaTh CBOKWCTBA
MocJieI0BaTeIbHOCTEN, OPMYJIIBI CYMMBI U OOIIETO YiIeHa MPU PElIeHUH 3a]1a4, B
TOM YHCJIE 33]1a4 U3 IPYTHX YUEOHBIX IPEIMETOB M peaslbHON )KU3HU

YMeHue pemars 3aJa4u pa3HbIX TUIOB (B TOM YHUCIIE€ HA MPOIEHTHI, JOJIU U YacTH,
JIBUKEHHE, padoTy, IIEHY TOBAPOB U CTOMMOCTh MOKYIOK M YCIIYT, HAJIOTH, 3a/1a4H U3




Kon
MIPOBEPSIEMOTO
TpeOOBaHUs

[IpoBepsieMbie TpeOOBaHUS K TPEIMETHBIM pPe3yabTaTaM OCBOCHHSI OCHOBHOU
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero oopasoanus Ha ocHoBe PI'OC

o0yacTu yrnpaBieHUs JTUIYHBIMU U CEMEUHBIMU (PMHAHCAMU ); YMEHUE COCTABIISTh
BBIPAYKECHMUS, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEN0BATh
MOJIYYEHHOE PEIICHUE U OIEHUBATh MPABIOMOJ00HOCTh MOJYYEHHBIX PE3yJIhbTaTOB

VYMeHue onepupoBaTh NOHATUAMU: GUTypa, TOUKA, OTPE30K, IpsAMasi, 1y, JoMaHas,
yT'0J1, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOCPEHHBIN H PABHOCTOPOHHHI
TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeIUaHa, OUCCEKTpUca U BbICOTA Tpe-
YTOJIbHUKA, YETHIPEXYTOJIHUK, MTapajlIeJIorpaMM, poMO, IPSIMOYTOJIbHHK, KBaIpaT,
Tpanenusi; OKpy>KHOCTb, KpYT, KacaTelIbHasi; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢durypamu; yMeHue pemarth 3aaqi, B TOM YHUCJIE U3 TOBCEIHEBHOM KU3HU, HA
HaXO0XXJCHUE T€OMETPUUECKUX BEJIMYMH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (uUryp
1 (aKkToB

10

YMeHue onepupoBaTh MOHATHSIMU: PABEHCTBO (DUTYp, PABEHCTBO TPEYIOJIbHUKOB;
[apaJUIEIbHOCTD U MEPIEHAUKYIIPHOCTD IPSIMBIX, YTOJI MEKAY NPSIMBIMU,
NEePIEHANKYIISAP, HAaKIOHHAs!, IPOEeKIHs, moo0ue Gpuryp, noJoOHbIE TPEYTOIbHUKH,
CUMMETpPUS OTHOCHUTEIIBHO TOYKH U NPAMOW; YMEHUE PACIIO3HABATH PABEHCTBO,
CUMMETPHIO U Mofi00ue (puryp, napauieabHOCTh U NEPIEHAUKYISIPHOCTh NPSAMBIX B
OKpPY’KarollleM MHpe

11

YMeHue onepupoBaTh MOHATUSMU: AJTUHA, PACCTOSHUE, YTOJ (BEJIMYMHA yTiia, CHHYC
1 KOCUHYC yIJIa TPEYTrOJIbHUKA), IIJI0IA/lb; YMEHUE OLIEHUBATh pa3Mephl IPEIMETOB U
00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE IPUMEHITH (POPMYIIbI IEpUMETpa

U IUIOIIA/IU MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U IUIOLIAIU Kpyra, 00beMa
MPSIMOYTOJIBHOTO MapasuleNieNue1a; yMEHUE IPUMEHSATh PU3HAKA PABEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YTJIOB TpeyrojibHUKa, TeopeMy [ludaropa,
TPUTOHOMETPUYECKNE COOTHOUIEHUS JUIsl BBIYMCIIEHUS JJIMH, PACCTOSIHUM, ITONIaien

12

YMmenue uzo0paxxarh 1ockue GUrypsl 1 UX KOMOMHALIMU, TPOCTPAHCTBEHHbBIE
(Gurypsl oT pyku, ¢ NOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEZCTB
110 TEKCTOBOMY WJIM CHMBOJIbHOMY OIUCAHUIO

13

YMeHnue onepupoBaTh MOHATUAMU: IPSIMOYTOJbHAs CUCTEMa KOOPJUHAT;
KOOpJMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BE/IEHNE BEKTOPa Ha YUCIIO,
CKaJISIPHOE NMPOU3BEJEHUE BEKTOPOB; YMEHHUE HCIIONIb30BaTh BEKTOPBI U KOOPANHATHI
JUIS TIPE/ICTABIICHUS ITaHHBIX M PEIICHUs 3a/1a4, B TOM YHCIIE U3 IPYTUX y4eOHBIX
IIPEIMETOB M PEAJIbHOM JKU3HU

14

YMeHue onepupoBaTh MOHATUSAMU: CTOJIOUKOBBIE U KPYTOBBIE JUarpaMmbl, TaOIUIbL,
cpenHee apupMeTHIecKoe, MeiaHa, HanOoJIbllee U HauMEHbIIIee 3HaUeHUs, pa3Max
YHCIIOBOr0 Habopa; yMEHUE U3BIIEKATh, MHTEPIIPETUPOBATH U IPE0OPa30BbIBATH
uH(pOpMaINIO, IPEACTABICHHYIO B TaOJIMIIAX U HA TUarpaMMax, OTPaskKaroIIyto
CBOMCTBA M XapaKTEPUCTUKN PEAIBHBIX MPOLECCOB U SBJIICHUI; YMEHUE PACIIO3HABATH
V3MEHUYMBBIE BEJIMYMHBI B OKPYKAIOIEM MUPE

15

YMeHnue onepupoBaTh MOHATUAMU: CIIY4alHbII ONBIT (CIIy4aliHbII dKCIIEPUMEHT),
3JIEeMEHTapHOE COOBITHE (PTIEMEHTAPHBIN HCXO/T) CIy4aifHOTO OMBITA, CydyaiHOe
COOBITHE, BEPOSTHOCTH COOBITUS; YMEHHE HAXOAUTh BEPOSITHOCTH CITyYailHBIX
COOBITHH B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHNE
pelaTh 3aJ1aud METOI0M OpPraHM30BaHHOTO Nepedopa U ¢ UCTIOIb30BAHUEM MTPaBHIIA
YMHOKEHUS; YMEHHE OIIEHUBATh BEPOSITHOCTH peabHBIX COOBITUI U SBIICHUH,
MOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI B OKpY-
KAIOIEM MUPE U B )KU3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITUH;
3HaKOMCTBO C 3aKOHOM OOJIBIITMX YHCEN U €T0 POJIbIO B MACCOBBIX SIBJICHUSX

16

YMeHue BIONpaTh MOIXOMAIINNA U3YYEHHBIN METOT U1 PEIICHUS 3a/1a4H,




Kon

MIPOBEPSIEMOTO
TpeOOBaHUs

[IpoBepsieMbie TpeOOBaHUS K TPEIMETHBIM pPe3yabTaTaM OCBOCHHSI OCHOBHOU
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero oopasoanus Ha ocHoBe PI'OC

MIPUBOJUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U JKU3HU,
pacrno3HaBaTh IIPOSIBIICHUE 3aKOHOB MaTEMATUKH B HCKYCCTBE, OIUCHIBATH
OTJIECJIbHBIE BBIIAIOIIMECS PE3YJIbTaThl, IOJYyYEHHBIE B X0I€ PA3BUTH MAaTEMaTUKH
KaK HaYK{, IPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUH

I[MEPEYEHDb SJIEMEHTOB COAEPXAHWMA, TIPOBEPSAEMbBIX HA OI'D I10 MATEMATHKE

Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS

1 Yucna u BBIYMCICHUS

1.1 HarypanbHsle u nensie yncna. [Ipu3Haky JenuMOoCTH HEJIbIX YUCeN

1.2 OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH, TPOLIEHTHI, OECKOHEYHBIE MIEPHOANIECKHIE APOOH

1.3 PanmonanbHble yncia. ApupMeTuyecKkue onepaliyy ¢ palioHaIbHBIMU YHUCIaMU

1.4 JlelicTBUTENbHBIE YnCiia. ApHPMETHIECKHE ONIEPALNH C TEHCTBUTEIILHBIMU YHUCIAMHU

15 HpI/I6J'II/I)KéP£HbIe BBIUUCIICHUS], TPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yibTaTa
BBIUYHCIICHUM

2 AnreOpandecKkue BbIpaKCHUS

2.1 bykBeHHbIE BbIpaXKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

29 Crenens ¢ nenbM nokasareseM. CTeneHb ¢ palnoHaIbHBIM NoKa3aTeneM. CBOHCTBa
CTENEHU

2.3 MHorousneHsl

24 Anrebpanueckast JpoOb

25 Apudpmernueckuii KOPCHB HaTypaJIbHOM cTeneHu. JleficTBus ¢ apupMeTnyecKuMu
KOPHSIMHU HAaTypaJbHOW CTENEHU

3 YpaBHEHMsI U HEPABEHCTBA

3.1 Ilenbie u 1poOHO-paOHANIbHBIE ypaBHEHUsl. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I

3.2 [enble u 1poOGHO-panrioHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

33 Pemrenre TeKCTOBBIX 3a7a4

4 YucnoBble OCIEN0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATENLHOCTEN

4.2 Apudmernueckas 1 reomeTpuyuecKkasi nporpeccu. Popmya CI0XKHBIX MPOLIEHTOB

5 DyHKINH
®Oynk1us, cnocoosl 3ananus GyHkun. I'padux Gyaxiun. ObaacTh onpeneneHus 1

51 MHO>KecTBO 3HaueHul pyHkuuu. Hynu @ynkunu. I[lpomexxyTku 3HaKOIOCTOSHCTBA.

o ITpomexyTKr MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl 1 MUHUMYMBI (DYHKITUH.

Haubonbiiee u HanMeHbllee 3HaueHne (YHKIIUU Ha TPOMEKYTKE

6 KoopauHaTs! Ha IpsAMOM U IIIIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 JlexapToBBI KOOPAMHATHI HA MIJIOCKOCTH

7 I'eomerpus

7.1 I'eomeTrpuueckue Gurypsl u Ux cBoicTBa

7.2 TpeyronbHuK

7.3 MHOroyroinbHuKH

7.4 OKpY’>KHOCTh M KPYT

7.5 N3mepenne reoMeTpu4eCKux BEIM4YUH

7.6 BekTopsbl Ha 110CKOCTH

8 BeposITHOCTB M cTaTUCTHKA




Kon [IpoBepsieMblIil AIEMEHT COAEPHKAHUS
8.1 OmnucarenpHas CTATUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'pads

YUEBHO-METO/IMYECKOE OBECIIEYUEHUWE OBPA30OBATEJIbBHOI'O ITPOLUECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YHEHUKA
https://m.edsoo.ru

METOANYECKHNE MATEPUAJIBI JI1 YUUTEJIA
https://m.edsoo.ru

OU®POBBIE OGPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

https://m.edsoo.ru
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