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Paboyas nporpamma 1o BepoSTHOCTH M CTaTHCTUKE B 7-9 Kiaccax paspaboTaHa B COOTBETCTBHH
CO  CIEAYIOUMMH HOPMAaTHUBHBIMHU JOKYMEHTAMHU:

e 3akoH Poccuiickoii @enepanun ot 29.12.2012 roma Ne 273—-®3 «O6 obOpazoBaHuU B
Poccniickoit enepanuny;

e O@OI'OC ocHoBHOro obmero ob6pazoanusa (manee — OI'OC OOQO), yTBepKICHHOMY
npukazom MunucrepctBa npocsemenusi Poccuiickoit @enepanuu ot 31 mas 2021 rona
Ne 287, u ¢ yuerom IlpumepHOil OCHOBHON 0Opa30BaTENIbHON MpOrpaMMbl OCHOBHOTO
obmiero oOpasoBanuu (of00peHa pemeHneM @DeneparbHOTO Y4EOHO-METOHYECKOTO
00bemHeHus 1Mo obieMy oopa3zoBaHuio, mpoTokoi 1/22 ot 18.03.2022);

e ®I'OC ocHoBHOro obmero obOpazoBanusa (mamee — OI'OC OOO), yTBepKIEHHOMY
npukazoM MuHuctepcTBa oopazoBanus u Hayku Poccuiickoit ®enepannu ot 17 nexadps
2010 romga Ne 1897, u ¢ yuerom IIpumepHOil OCHOBHOI 00pa30BaTEIbHON MPOrpaMMBbl
OCHOBHOTO o0miero oOpa3zoBanus (omoOpena pemrenuem DenepaibHOr0 y4eOHO-
METOIMYECKOTO OOBEAMHEHUS 10 00IIeMy 00pa3oBaHuio, MPoTokoa 1/15 ot 8 ampens
2015 rona);

e [locraHoBneHne [JaBHOrO TOCYJIapCTBEHHOTO CaHUTAapHOro Bpada Poccuiickon
Oenepanun oT 28.09.2020 Ne 28 «O06 yrBepxkaennn canutapubix npasui CIT 2.4.3648-
20 "CaHMTapHO-3IUJAEMUOJIOTHYECKHE TpPeOOBAaHMS K OPraHM3alUsIM BOCIHTAaHUS U
00y4eHMs, OT/IbIXa U 03/IOPOBIICHUS JIETEH U MOJIOJCIKH " ».

e @enepalibHBIMU 00pa30BaTEIbHBIMU MTPOrpaMMaMu (puka3bl Munnpocsemenus Poccun
ot Ne 372 ot 18.05.2023, Ne993 ot 16.11.2022 Ne 992, Ne 1014 ot 23.11.2022);

e VYcraom MBOY «Kpacnomakckass COLL nmenn CokosoBckoro B.I1.».

I'eoMeTpusi kKak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHON MaTEMAaTHKU, UMEIOIIUN CBOEH
LETBI0 00CCTICUNTh H3YyYCHHE CBOWCTB M pa3MepoB (UTyp, WX OTHONIEHWH W B3aUMHOE
pacIoJIOKEHHUE, OMUPACTCA Ha JIOTUYECKYI0, JI0Ka3aTebHYIO0 JIMHUIO. L[eHHOCTh u3ydyeHus
F€OMETPHUH Ha YPOBHE OCHOBHOTO 00IIIEro 0O0pa30BaHMsl 3aKJIFOYAECTCS B TOM, YTO 00YyJaronIuics
YYUTCA MPOBOJUTH JOKA3aTEJIbHBIE PACCYXKICHHS, CTPOUTH JIOTUYECKHUE YMO3AKIIOUCHHUS,
JIOKAa3bIBaTh HCTUHHBIE YTBEPXKACHUS M CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOJUTH
PacCyXKJICHUS «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYyIUpOBaTH OOpaTHBIC
YTBEPKJICHHUS.

BTopoii 1enbto u3ydyeHus TEOMETPUHU ABJISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpHU
pELICHUH KaK MaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3aJay, BCTPEYAIOIIMXCS B peabHOM
Ku3HU. OOydJaroluics MOJDKEH HAYYUThCA OIMPENENIUTh TeOMETPHUYECKYIo (Urypy, omucarhb
CJIOBaMHU JaHHBIM 4epTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEJIBHOTO Y4YacTKa, pacCcUUTaTh
HEOOXOMMYI0 [UIMHY ONTOBOJOKOHHOTO Kalens Wik TpeOyeMble pa3Mepbl rapaxka amis
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENIbHASA JIMHUS B U3Y4YEHUU T€OMETPUHU.
[Ipn pemeHnn 3agad  OPAKTHUYECKOTO  XapakTepa OOYydYarolIuics  y4YUTCS  CTPOUTH
MaTeMAaTHYECKUE MOJENHN pPEAIbHbIX KU3HEHHBIX CUTYyallMil, I[POBOAWTH BBIYUCICHHUS U
OLIEHUBATh aJIEKBATHOCTb MOJYYEHHOTO PE3yJbTara.

Kpaitne BaxHO MOAUEPKUBATH CBA3M T€OMETPUU C JPYTUMHU Y4E€OHBIMU TMpEAMETaMHU,
MOTHBUPOBaTh  HCIOJB30BaTh  OMpENEICHUS TEeOMETPUYECKUX (QUryp U  TOHATHUH,
JEMOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBS3U Hauboliee
SIPKO BUJHBI B TeMaX «BekTopb», « TpUroHOMETprUYEeCKUuEe COOTHOLIEHUS», «MeTo1 KoopauHaT
u «Teopema ITudaropay.

YueOHslii Kypc «l'eomMeTpus» BKIIOUAET CIEIYIOIINE OCHOBHBIC Pa3JeNbl COJCPIKAHUS:
«[eomerpuueckue GUTypel W WX CBOMCTBay, «l3MepeHHe TeOMETPHUECKUX BEITUYHHY,



«JlexkapToBBl ~ KOOpPAMHATHI HAa  IUIOCKOCTHY», «Bektopb», «J/IBIKEHUS  IUIOCKOCTHY,
«IIpeobpazoBanust mo00Us.
Ha usyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henen0), B 8 Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 vacoB (2 vaca B
HEJIEIIO).
COJEPXAHUME OBYYEHMUSA

7 KJIACC

Havaneneie nonstus reomerpun. Touka, mpsiMas, OTPE30K, Jdyd. YTrod. Buasl yrios.
Beprukanbuele W CcMexHbIE yriabl. buccekrpuca yrima.  JlomaHas, MHOTOYrOJIbHHK.
[TapamiensHOCTE ¥ NEPNEHAUKYIAPHOCTD IPSIMBIX.

CumMmerpuunble purypsl. OCHOBHBIE CBOMCTBA 0CceBOM cuMMeTpuu. [Ipumepsl cummeTpun
B OKPYKAOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C TOMOIIbIO LMPKYIss M JuHeku. TpeyronbHuk. BricoTa,
MeJaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKHA. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMpU3HAKU paBHOOEAPEHHOTO TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiiCTBa M NMPHU3HAKK MapauIeNIbHBIX NMpsAMbIX. CyMMa YIJIOB TpeyrojbHHKA. BHenrHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHbIl TpeyroJbHUK. CBOMCTBO MeEIMaHBl IPSAMOYIOJBHOIO TPEYTrOJIbHUKA,
IIPOBENEHHOW K rumoteHyse. lIpu3Hakm paBeHCTBA MPSAMOYTOJBHBIX TPEYrOJIBHUKOB.
[IpssMOyTroBHBIN TPEYTOJBHUK € YoM B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema 0 OOJIbIlIEM YIiie U 00JblIeH CTOpOHE TpeyroibHUKA. [leprneHIuKyIsip U HaKJIOHHAS.

['eomeTrpuueckoe mecto TOuek. buccekTpuca yria ¥ CEpeIMHHBIA NEPHEHIUKYIAp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOUEK.

OkpyXHOCTb M Kpyr, XOopJa M JAHMaMeTp, HMX CBOMCTBA. B3amMHOE pacrnoJioskeHue
OKpYKHOCTH M npsimoi. KacarenbHas M cexymas K OKpyXHOCTH. OKpYyKHOCTb, BIIMCaHHas B
yroi. BnvcanHas u onncaHHas OKpY>KHOCTH TPEYTIOJIbHUKA.

8 KJIACC

Yereipéxyronpuuku. [lapamnenorpamm, e€ro npu3HaKd MW CBOWCTBA. YacTHBIE Ciydau
napauiesiorpaMMoB (TIPSIMOYTOJILHUK, POMO, KBaJpaT), MX NMPU3HAKH U CBOicTBa. Tpamerms,
paBHOOOKas Tparelus, e€ CBOMCTBa U Mpu3HaKK. [IpsMOyrosbHas Tpanemus.

Mertoxa yaBoenus meauanbl. LleHTpanbHas cummerpus. Teopema ®Dasieca u Teopema o
MPONIOPIIMOHABHBIX OTPE3KaX.

CpenHuie TMHUU TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyrojabHHKa.

[Topo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyrolbHUKOB.
[TpumeHneHue mo100us MPH pelIEHUH MPAKTUYECKUX 3a/1ay.

CaoiicTBa miomaneil reomerpudeckux ¢uryp. @opmyinsl il IUIOMEAAW TPEYroJibHUKA,
napaiuienorpaMma, pom0a u tpanenuu. OTHOIIEHHE TUI0IIa e NoJ0OHBIX (GuUryp.

Beruncnenue niomiaieit TpeyroJlbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema Ilucdaropa. Ilpumenenue Teopemsl Iludaropa nmpu pemeHur NpPaKTHYECKHX
3ajau.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO Yrja MpsSMOYrOJILHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXJIeCTBO. Tpuronomerpudeckue ¢pynkuuu yrios B 30, 45 u 60°.



BrnucanHble M LEHTpaJbHBIC YIJIbI, YIOJI MEXKJY KacaTelIbHOM U XOPHOW. YTIJIBI MEXKIY
XOplaMM UM CEKyllMMHU. BrnucaHHple UM ONMCaHHBIE YETBIPEXYrOJIbHUKU. B3anmHoe
pacmoJio’)keHue JBYX OKpyxkHocTel. Kacanme okpyxHoctei. OOmmMe KacaTelbHBIE K JBYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TtaHrerc yriaoB or 0 go 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIIBI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHUHYcOB. Pemienue
MPaKTUYECKUX 3a7a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomo6us. [logobre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o mpousBeieHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB CEKYIIHUX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bexrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOMKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpally HaJ
BekTopamu. Pa3nokeHne BeKTOpa Mo IByM HEKOJUIMHEapHBbIM BekTopaM. KoopamHaThl BEKTOpA.
CkansipHO€ MMpOU3BeICHNE BEKTOPOB, MPUMEHEHHE JIJIsl HAXO0KICHUS IJTUH U YTIJIOB.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPY)KHOCTH B
KOOpJMHATaX, MepeceuyeHne OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpYXKHOCTHU. ['pajiycHas u paavaHHas Mepa yria,
BBIYMCIICHUE JUTMH Iy OKpy:kHOCTeH. [Inomans kpyra, CeKTopa, CerMeHTa.

JIBM>KEHUS MJIOCKOCTH U BHYTPEHHHE CUMMETPUH (QUTyYp (37€MEHTapHbIE IPEICTABICHHUS).
[TapannensHbiid neperoc. [loBoporT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOTI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «l'eomeTpus»
XapaKTepU3YIOTCS:

1) narpuoTnyeckoe BOCIIMTAHUE:

MpOSIBIIGHUEM HWHTepeca K TMPOLIIOMY M HACTOSIIEMY POCCHICKONl MaTeMaTuKH,
LIEHHOCTHBIM OTHOIIIEHHEM K JIOCTHKEHUSIM POCCHUHCKHX MaTeMaTHUKOB U POCCUUCKOU
MaTeMaTHYeCKOMN IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JIOCTHXKEHUHN B PYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:xkaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHWHA M pealu3allid ero IMpas,
MPEJICTABJICHUEM O MAaTeMaTH4YeCKHMX OCHOBaX (YHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIIEyp TPakJaHCKOTO oOImiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO JTUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTHKEHHI
HayK{, 0CO3HAaHUEM BAKHOCTU MOPAIIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTHUBHOE Y4YacTHE€ B PEHICHUM MPAKTUUYECKUX 3a7ad MaTeMaTH4YeCKOM
HaIMpPaBJIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEMAaTHUYECKOTO 00pa30BaHHUs Ha MPOTSKEHUH BCe
KU3HU JJIs1 YCHEIHON MpodeCCHOHANBHON AEATENHHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBUAYAJTbHON TpaeKkTopuu oOpa3oBaHHs W
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;



4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLIMOHATBHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTEeMAaTUYECKUX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHUN, YMEHHIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHUS:

OpUEHTAllEe! B JESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSA YEJIIOBEKA, NPHUPOILI M O0OIIEecTBa, NOHUMaHUEM
MaTeMaTH4YEeCKOW HayKu Kak c(epbl 4eloBEUEeCKON MESTEIbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs1 PA3BUTHUS [IUBUJIM3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MaTEMaTUYECKON
KyJIbTypOH Kak CpEICTBOM TO3HAaHUS MHpPA, OBJIAJIECHUEM TMPOCTEUIIMMH HaBBIKAMU
HCCIIEIOBATENIbCKON AESITEITbHOCTH;

6) ¢usnueckoe BocnuTanue, (OpMHpPOBAHMEe  KYJAbTYpPbl  310POBbS U
3MOLMOHAJIBHOTO0 0J1aronoJy4us:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKUE 3HAHUSA B HMHTEPECax CBOETO 3JI0POBbS,
BEJICHUS 3I0pPOBOr0 00pasa >KHU3HU (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas ¢(usnueckas aKTUBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKa pediexcuu,
MIPU3HAHUEM CBOETO ITpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAllle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIs pelleHus 3agad B o0nactu
COXPaHHOCTH OKPYKAIOIIEH Cpenpl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJIEICTBUI ISl OKpY’Kalolel cpefbl, 0CO3HaHUEM TJI00aIbHOIO XapakTepa SKOJIOTHYECKHX
poOJIeM 1 yTel UX PelIeHNs,

8) apanTanus K U3MEHSAIOIMMCS YCJIOBHIM CONUAIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSX HEOMPEIENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO JAESTeIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS y APYTUX
JoJieH, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUHU W3
OTIbITA IPYTHX;

HE00X0IMMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHWM, B TOM 4Yucie GOPMYIUPOBATH UACH,
MOHATHS, TUIOTE3bl 00 00BEKTaX M SIBICHUSX, B TOM UHCJIE PaHEEe HEU3BECTHBIX, OCO3HABATH
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CUTYyallMI0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh NMPUHHMAEMBbIE DELICHUS U
NercTBUs, GOPMYITHPOBATH U OLIEHUBATH PUCKU U TIOCIEACTBUSL, (GOPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATbHI
ITo3naBaTenbHBIC YHHBEPCAAbHbIC Y4eOHbIC JeHCTBUSA
Ba3oBble 1ornyeckue geicTBus:
® BBUIBIATh M XapaKTEpPU30BaTh CYIIECTBEHHbIE NMPU3HAKM MAaTEMaTHUYECKHX OOBEKTOB,
NOHATUH, OTHOIIEHUA MEXIy MNOHATHAMHU, (OPMYIUPOBATH ONpEACICHUS MOHATH,
yCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIMU, OCHOBAHUS JJIs1 0000IEHUS U
CPaBHEHUs1, KPUTEPUU IIPOBOJIUMOTO aHAIN3a;
® BOCIpPUHMMATh, (POPMYIHpPOBaTh U NPeOOPa30BHIBATH CYXACHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;
® BBIABJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTHBOpEUHs B (hakrax,
JAHHBIX, HAONIONEHMAX M YTBEPXKICHHSX, NpeAngaraTb KpPUTEPUU Ui BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;
e JleIaThb BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKIIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUU;



pa3duparpb 10Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKICHUN (IPSAMBIE M OT IPOTUBHOTO),
MPOBOJIUTH CAMOCTOSITENIPHO HECIOXKHBIE J0Ka3aTeIbCTBA MaTeMaTU4eCKUX (PaKToB,
BBICTPaMBaTh apryMEHTALUIO, IPUBOJUTH NMPUMEPHI U KOHTPIPHMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PACCYXKICHHUS,

BBIOMpATh CMOCO0 pemeHus ydyeOHOU 3amaud (CpaBHHBATH HECKOJBKO BapHaHTOB
pelieHusi, BEIOMpaTh Hanbosee MOIXOMANINA C YIETOM CaMOCTOSTEIFHO BBIACICHHBIX
KpUTEPUEB).

Bba3oBble nuccienoBareibCKHe AeiiCTBHS.

WCIIONb30BaTh ~ BOMPOCHI  KAaK  MCCIENOBATENIbCKUW  MHCTPYMEHT  IMO3HAHUS,
(hopmyIUpOBaTh BOMPOCH], (PUKCUPYIOLINUE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOATEIHEHO
YCTaHaBJIMBATb MCKOMOC W OJAHHOC, q)OpMI/IpOBaTI) TUIIOTE3Yy, aprymMCcHTHUPOBATHL CBOIO
MO3UINIO0, MHCHUE,

MPOBOJIUTH IO CAMOCTOATENIHFHO COCTaBJIEHHOMY IUTaHY HECJIOXKHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEOBAaHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOTO
00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOO0H;

CaMOCTOSITENIFHO  (opMynupoBaTh 000OIIEHHS ¥  BHIBOABI 1O  pe3yJibTaTam
MPOBEAEHHOTO HAOJIO/IEHUS, WCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

IMPOTHO3UPOBATh BO3MOXXHOC Pa3sBUTUC ITPOLECCA, 4 TAKKE BBIABUTATh MPCAIIOJIOKCHUSA
0 €ro pasBUTHUH B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISIBIISIT HEIOCTATOYHOCTh M U30BITOYHOCTh MH(OPMALINH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHUs 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3HPOBAThb U HUHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IMYHbBIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (hOpMY MpecTaBieHuss HHOOPMALMK U WIUTIOCTPUPOBATH pEIllaeMble 3aJ1a4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALUSAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIMM 110 KPUTEPUSAM, MPEUIOKEHHBIM YUYUTEIEM HIIN
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

BOCIIPHHUMATh M (DOPMYJIMPOBATh CYXICHHS B COOTBETCTBUHU C YCIIOBHUSIMH U IEISIMHU
OOIIeHMs, SICHO, TOYHO, T'PAaMOTHO BBIpAXKaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, aBaTh MOSICHEHUsS MO XOJIy PEUICHHS 3a/la4yd, KOMMECHTHPOBATh
MOJIyYCHHBIH PE3yIIbTaT;

B XOJIc 0OCYXKJICHHUS 33]]aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKIaeMO# TEeMbI, POOIEMBbI,
pelraeMo 3aj1a4yu, BHICKAa3bIBAaTh MJICH, HAIICJICHHBIC HA TIOMCK PELICHUs, COMOCTaBIATh
CBOM CY)XIICHHS C CY)XJICHHUSMHU JPYIHX YYaCTHHKOB JHaliora, OOHApyXHBaTh Pa3lindyue
U CXOJICTBO TMO3UIMHA, B KOPPEKTHOH (Gopme (OpMyIHpoBaTh pasHOTIACHS, CBOU
BO3pAKECHHUS;

MIPEJICTaBIATh PE3yAbTaThl PEIICHUs 3aJauyd, SKCIIEPUMEHTA, HUCCIEeNOBAaHUs, MPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUIEHUS C Y4ETOM 3ajad MPE3CHTAlud |
0COOCHHOCTEH ayIuTOPUU;

MMOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ UHANBUAYaTbHOU pabOTHI MpU
pelieHnn y4eOHbIX MaTeMaTHYEeCKHX 3a7ay;

MIPUHUMATD IIeJIb COBMECTHOU JESITeNbHOCTH, IIAHHPOBATH OPraHU3aIlMI0 COBMECTHOM
paboThI, pacrpenensiTh BUIbI paboT, JOrOBapuUBaThHCs, 00CYKIaTh MPOIECC U PE3yabTaT
paboTel, 000011aTH MHEHHSI HECKOJIBKUX JTIO/ICH;



® yYacTBOBATH B IPYIIOBBIX popMax paboThl (00CyxkaeHUs, 0OOMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U IPYTUE), BHIOIHATH CBOIO YacTb pabOThI U KOOPIMHUPOBATH CBOM JCHCTBHS
C IPYTMMH YJIC€HAMH KOMaH/bl, OIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMIA MPOIYKT
10 KPUTEPHSIM, CHOPMYIMPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBUSI.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHblIe NelicTBUS
Camoopranmu3anus:
® CaMOCTOATEIbHO COCTaBJATH IUIAH, aJTOPUTM pEUIeHHs 3aJaud (WM €ro 4acthb),
BBIOMpATh CIOCOO pelIeHUusT € Y4ETOM HMEIOUIUMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUpPOBaTh U KOPPEKTHUPOBATh BapHUaHThl PEIIEHUN C y4ETOM
HOBOM MH(pOpMaLIUH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJVIEKT:
e BIAJETHh CcrocoOaMU CaMOINPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3yibTaTa pelIeHHs
MaTeMaTUYEeCKOM 3a1a9H;
® MpeABHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpPH PELIEHUM 33/Ja4d, BHOCHUTH
KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJECHHBIX OIINOOK,
BBISIBJIEHHBIX TPYTHOCTEH;
® OLEHUBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH MOCTABIEHHOM 1€ U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WJIM HEJOCTHKEHUSI 1IeJIU, HaXOUTh OIINOKY, JaBaTh
OIIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K koHmy oOydyeHuss B 7 kJjacce OOydalOIIMICS TIMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3ynbTaThl:

PacrioznaBath U3ydeHHBIE TeOMETpUYEeCKHE (UTYpBI, OMNpeAesTh HX B3aUMHOE
pacrojio’)keHue, n300pakaTb TeoMeTpuyeckue (UTyphl, BBIIOJHATH YEPTEKU IO YCIOBUIO
3amauu. M3MepsaTh JMHEWHbIE W YIJIOBbIE BEIWYMHBI. Pemarh 3agauv Ha BBIYUCIICHHE JJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyro OIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEabHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3nmuuare pa3mepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUYUHBL.

CTpouTh 4epTexu K F€OMETPUUECKUM 3a7a4aM.

[lonp30BaTbCcsi NpU3HAKAMM PABEHCTBA TPEYrOJbHHMKOB, HCIOJIb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUH 3a]1a4.

[IpoBOAUTH JIOTHUECKHUE PACCYKACHHS C UCII0JIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[lonp30BaTbcsl MpU3HAKAMU PABEHCTBA MPSMOYIOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHOM K TUIOTEHY3€ MPSAMOYTOJbHOTO TPEYrOJbHUKA, B PEUICHUU
F€OMETPUUYECKHX 3a/1a4.

Omnpenenars napamiedbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIe O0pa3yeT ¢ HUMU
cekymas. Onpenenars NapajyieIbHOCTh NPSIMBIX C MOMOILBI PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYroi MpsIMOM.

Pematp 3agaumn Ha kiieT4aroit Oymare.

[IpoBOIUTH BBIYUCIEHUS W HAXOAWUTh YHUCIOBbIE M OYKBEHHBIE 3HAYEHHUS YTIIOB B
FEOMETPUUECKHX  33JadaX C  MCHOJIb30BAHMEM CYMMbl  YIJIOB  TPEYTOJbHHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH TMEPECEUECHUU IBYX MapauieIbHBIX
MpSIMBIX ceKylIel. Pemare mpakTuyeckue 3aaun Ha HaXO0KJIEHUE YIiIOB.

Brnaners moHATHEM TE€OMETPUUYECKOTO MECTAa TOUEK. YMETh ONPEENATh OUCCEKTPUCY YyTiia
Y CEpEIMHHBIN NEPIEHIUKYISAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUEK.



@opMyIMpOBaTh ONPEACIEHUS OKPY)KHOCTH M Kpyra, XOpJbl M JuaMeTpa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3T CBOKWCTBA IIPU PELIEHUH 3aay.

Bnagerp moHsATHEM ONUCAHHOM OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOAWUTh €€
ueHTp. Ilonp3oBaTecs pakTaMu 0 TOM, YTO OMCCEKTPUCHI YITIOB TPEYTrOJIbHUKA I1EPECEKAOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEAMHHBbIE MEPHEHIUKYIAPbl K CTOPOHAM TpPEYroJbHHUKA
IIEPECEKAIOTCS B OAHOU TOUKE.

Biagete noHATMEM KacaTenpHOM K  OKPY/KHOCTH, IIOJIB30BaTbCA TEOPEMOM O
MEPIEeHIUKYJIIPHOCTH KacaTelbHOU U pajuyca, IPOBEAEHHOTO K TOUKE KacaHusl.

[Tonp30BaThCcsi  MPOCTEHIIMMU TEOMETPUYECKUMH  HEPAaBEHCTBAMH, IMOHUMATh UX
MPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHUS C IIOMOILBIO LUPKYJIS U JINHEHKH.

K konmy oOydyenuss B 8 kiacce oOydarImMICS TMOMYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

Pacmo3naBath OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, WX AJIEMEHTHI, IMOJH30BATHCSI UX
CBOMCTBaMH NPU PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOYKHM IE€pPECcCeYEHHUs] MEIUaH TpeyrojbHUKa (LEHTpa Macc) B
pelIeHNH 3a/ay.

Bragets monsiTHeM cpeHEl JIMHUHM TPEYroJbHUKA W TpaIelud, MPUMEHATh UX CBOMCTBA
IIpYU pElIeHUuM reoMeTrpudeckux 3anad. llosb3oBarecs Teopemoit daseca m TeopemMoil o
MPOTIOPITMOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUIsl peIIeHUS MPAKTUYECKHUX 3a/1a4.

[IpuMeHsTh MpU3HAKK OO0 TPEYTOJIHPHIUKOB B PEIICHUH T€OMETPUYECKUX 3a/1a4.

[Tonw3zoBatbest Teopemoit [ludaropa mns pemeHUss TEOMETPUUECKHX W TPAKTHYCCKUX
3amad. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKHX 33Ja4aX, CaMOCTOSATENIbHO JAENaTh
YepTEX U HAXOAUTh COOTBETCTBYIOLIUE JJINHBI.

Brnagets NOHATHSAMM CHHYCa, KOCMHYCA M TaHI€HCa OCTPOTO yrija MpsSMOYrOJbHOTO
TpeyronbHuKa. [101630BaThCs STUMH MOHATUSIMU JUIS1 PELLICHUS IPAKTUYECKUX 3a4a4.

Beruucnsate  (pazsnuyHbIME - criocoOaMy) — IUIOMIAAb  TPEYrojJbHHKA W IUIOMIAIU
MHOTOYTOJIbHBIX ~ Guryp (monp3ysch, TIJ€ HEO0OXOOUMO, KalubKynaropoMm). IlpumeHsTs
MOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Bragete NOHATUSAMH BIMCAaHHOTO M LEHTPAJIBHOIO YIja, HCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX yIJIaX, yriiax MEXIy XopJamu (CeKyIIMMH) U yriie MKy KacaTelbHOW U XOpIou
IIPU PELICHUH F€OMETPUUECKHUX 3a/1ay.

Bragete moHsATHEM ONHMCAHHOIO YETHIPEXYrOJIbHUKA, MPUMEHATh CBOMCTBA OMMCAHHOTO
YEThIPEXYTOJIbHUKA [TPU PELIECHUH 3a/1a4.

[IpuMeHsTh MONy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTHYECKUE MOJAEIU s
3a/1a4 peajbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUH (TIOJIB3YACh, IIe HE0OX0IUMO, KaJbKYISITOPOM).

K xonmy oOydenus B 9 kJjacce oOydaromuiics NOTYYHUT CIEAYIONIUE IPEAMETHBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMM OCTPHIX VIJIOB, HAaXOOUTh C UX MOMOIIBIO
pa3iMyHbIE  3JEMEHThl  MPSMOYTOJIBHOTO  TPEYrOJbHUKA  («pEUIeHHWE  MIPSIMOYTOJbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) AJIMHBI U YIJIbl JUTSI HETAOIMYHBIX
3HAYECHUU.

[Tonb3oBatbest hopMynaMu IpUBEIEHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJIECTBOM
JUTSL HAXOXKJACHUS! COOTHOILIEHUI MEX/1y TPUTOHOMETPUUYECKUMH BEITMUUHAMH.

Hcnonp30BaTh TEOpEMBbI CUHYCOB U KOCHUHYCOB JJIsi HAXOXKACHUS Pa3IMYHBIX JIEMEHTOB
TPEYroJibHUKA («pPEUIEHUE TPEYrOJIbHUKOBY), MPUMEHATh WX NPU PEUICHUU T€OMETPUUYECKUX
3az1ad.
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Brnanets noHsATHAMEU NpeoOpa3oBaHusl MOA00US, COOTBETCTBEHHBIX HJIEMEHTOB IOI00HBIX
¢uryp. [lonp30BaThcs CBONCTBAMHU 1000 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYHMCIIATH JJIHMHBI U
HAXOJUTh YIIIbI y MOJ0OHBIX ¢uryp. [IpuMeHsaTs CBOWCTBA OJOOHS B MPAKTUYECKHUX 33/1a4ax.
YMeTh NpUBOAUTH NPUMEPHI MOJAOOHBIX (PUTYP B OKPYKAIOILLIEM MUPE.

[Tonp30BaTbCst TEOpEeMaMH O IIPOU3BEACHUU OTPE3KOB XOPJH, O MPOU3BEACHUM OTPE3KOB
CEKYIIUX, O KBaAPAaTe KacaTCIIbHOM.

[Tonmp30BaThcs BEKTOpaMH, IMOHUMATh HMX TEOMETPUYECKMH H (U3NYECKUH CMBICI,
IPUMEHSATh MX B PEIICHUHM TE€OMETPUYECKHX W (PHU3MUECKUX 3aaad. [IpuMeHsTh CKaaspHOe
IIPOU3BEICHUE BEKTOPOB Ul HAX0XKACHUS JJIMH U YIJIOB.

[Tonp30BaTbCcst METOOM KOOpPAMHAT Ha IIOCKOCTH, IPUMEHATH €ro B pEUICHUH
F€OMETPUUYECKHUX U NTPAKTUYECKUX 3a/1a4.

Bnagers moHATHSAMU NPaBUIBHOIO MHOTOYTOJIbHHMKA, JUTMHBI OKPY)KHOCTH, JUIMHBI JyTd
OKPYKHOCTHM M paJUaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOLIAJb Kpyra M €ro 4acTeu.
[IpyMeHSTh MOTydYEeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxoguts ocu (wim LEHTpPhI) CUMMETPUHM (DUTYp, NPUMEHSTH JABM)KEHUS IUIOCKOCTH B
MPOCTENIINX CITyqasiX.

[IpuMeHATH MONMy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKHE MOJEIHU IS
3a/1a4 peajbHOM JKU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUUYECKUX (PYHKIUH (TOTIB3YSICh, A€ HEOOX0IUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
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7 KJIACC
KoJsnyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne n/m NMPOrpaMmblI Bcero Kontpoarnpie | - Ipariteckue o0pa3oBaTe/bHbIEe pecypchl
padoThI padoTsbI
[Ipocrenmme reomeTpudecKue
1 ¢buryps! u ux cBoicrsa. Mamepenue 14 https://m.edsoo.ru/SCDUTTDXL
TEOMETPUYCCKHUX BEJIMUUH
2 TpeyroybHuKH 22 1 https://m.edsoo.ru/LUWH113V3
3 Hapas1ebHbie MpMbIe, CMMa yriioB 14 1 https://m.eds00.ru/C3QIURDV5
TPEYroJbHUKA
4 OkpyniHocTs i kpyr. Teometpiricckite 14 1 https://m.eds00.ru/ZCZQS49CU
MOCTPOCHHS
5 IToBTOpEHue, 0000IICHNE 3HAHUI 4 1 https://m.edsoo.ru/RJJI3LV3V2
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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
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8 KJIACC
K
Ne HanmeHoBaHMe pa3je/ioB U TeM QAuHecTso anCCOB i DJIeKTpOHHbIe (LN (POBbIE)
n/n NPOrpaMMblI Bcero p;)goTTi (:JIbele p :) ;::::qec}me o0pa3oBaTe/ibHbIEe pecypchl
1 YeThIpEXyroJbHUKH 12 1 https://m.edso0.ru/ZLR3S406D
Teopema daneca u Teopema o
2 MPOTOPIMOHATBHBIX OTPE3KaX, 15 1 https://m.edso0.ru/F805Z09Y8
OJA00OHbBIE TPEYTOJIbHUKH
IImomans. Haxoxnenue miomanein
3 TPEYroJIbHUKOB H MHOTOYTOJIbHBIX 14 1 https://m.edsoo.ru/QLJ1IQDOEP
¢buryp. [Inomaau nogo6HbIX GUryp
4 Teopewma [udaropa i Hasaa 10 1 https://m.eds00.ru/4ZHRPYMBW
TPUTOHOMETPUHU
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTHCANHIBIC FCILPEXYTONPEHICE. 13 1 https://m.eds00.ru/J2JOK38GT
KacarenbHble k okpykHOCTH. Kacanue
OKPY>KHOCTEH
6 IToBTOpEHue, 0000IICHNE 3HAHMI 4 1 https://m.edsoo.ru/LX0AV0G6P
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[MTPOI'PAMME



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 KJIACC
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HaumeHoBaHue pa3ieioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/n MpPOrpamMMblI Bcero E;;)TTIL (:JIbeIe ;I:) ;:::)?qecxne oOpa3oBaTebHbIE PECYpPChI
1 TpuroroMeTpIs. Teopembl KOCHHYCOB 16 1 https://m.eds00.ru/5172BY40V
¥ CHHYCOB. PellleHne TpeyrojabHUKOB
[IpeobpazoBanue mo100usl.
2 Mertpudeckue COOTHOIIICHUS B 10 1 https://m.edso0.ru/T58CWSWSF
OKPYKHOCTH
3 Bektopst 12 1 https://m.edsoo.ru/X4JFWORCL
4 JlekapTOBBI KOOPMHATHI Ha MJIOCKOCTH 9 1 https://m.edsoo.ru/ISQMG5AFT
[IpaBunbHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY)KHOCTH H IIJIOIIa/b Kpyra. 8 https://m.edsoo.ru/BMBZSAEUS
Brruucnenune miomanei
6 JIBMKEHMS TIOCKOCTH 6 https://m.edsoo.ru/8HUMOCSCI
7 Tostopenne, obobmente, 7 2 https://m.eds00.ru/\'Y L6CQREP
CHCTeMAaTH3allMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB IT1O 68 6 0

I[TPOTPAMME



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
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Koxa

NpOBePsIEMOr0
pe3yJabTaTa

HpOBepﬂeMme NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

PacniozHaBaTh M3ydeHHbIE TeoMeTpUUYecKue (UTyphl, ONPEENATh UX
B3aUMHOE€ DACIOJIOKEHHE, H300pakaTb TIeoMeTpuuyeckue ¢GUrypsl,
BBINIOJIHATE YCPTCIKU IO YCIOBHUIO 3ajlavu. I/I3Mep$ITI) JIMHEWHBIE H
YIJIOBBIC BEJIMYUHBI. Pemarts 3ala4i Ha BBIYMCJICHUEC JJIMH OTPE3KOB U
BCJIMYWH YI'JIOB

6.2

Henarb rpyOyro OIEHKY JIMHEWHBIX M YIJIOBBIX BEJIIMUUH MPEAMETOB B
peanpbHON JKHU3HH, pa3MepoB MPHUPOIHBIX OO0BEKTOB. Paszmmuate
pasMepbl ITUX 0OBEKTOB TI0 MOPSIKY BETHIHHBI

6.3

CTpOI/ITB YEPTECIKU K TCOMCTPUICCKHUM 3a/ladaM

6.4

[Tonp30BaThbCs MpU3HAKAMHU PABEHCTBA TPEYIOJIBHUKOB, UCIOJIB30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJIbHUKOB MPU PELICHUU
3a1a4

6.5

[IpoBomuTh  JOTHMYECKHE  PACCY)KIEHHS  C  HCIOJb30BaHUEM
F€OMETPUYECKHUX TEOPEM

6.6

[Tonb3oBatbes MpU3HaKaMu paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJbHUKOB, CBOMCTBOM MEAMAHbI, MPOBEAEHHONW K THUIIOTEHY3€
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA, B PEIICHUH T€OMETPUUYECKUX 3a/1a4

6.7

Onpenenars napamiedbHOCTh MPSAMBIX C IMOMOIIBIO YIJIOB, KOTOPHIE
obpa3yer ¢ HUMH cekymas. OnpeaensTh MapaieIbHOCTh MPSMBIX C
MOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSMOIl 0 TOYEK
JPYrou npsiMoit

6.8

Pemrate 3agaun Ha kieryaToil Oymare

6.9

HpOBOI[I/ITB BBIYHMCICHHUSA MW HaXOJHUThb YHCIOBBIC U 6YKB6HHBIG
3HAYCHHUA YIJIOB B TCOMCECTPHYCCKUX 3aJadaxX C HCIOJIb30BAHUCM
CYMMBbI YIJIOB TPCYTrOJIbHHUKOB W MHOI'OYT'OJIBHHUKOB, CBOJMCTB YIJIOB,
O6paSOBaHHLIX Inpu TMNEpeCCUCHUN [IBYX MNAPAJUICIIBHBIX MPAMBIX
ceKymeﬁ. Pemarsn MMPAKTUYCCKUC 3a1a41 Ha HAXOXKICHUC YI'JIOB

6.10

Bnagers IIOHATHEM reoOMCTPpUYICCKOI'O MECTa TOYCK. YMeThb
OIIPCACIIATH 6I/ICC6KTpI/I0y yriia u Cepe,I[I/IHHHﬁ MNEPNCHAUKYIIAP K
OTPE3KY KaK 'COMCTPHUICCKUEC MCCTA TOUCK

6.11

(DOpMy.]'II/IpOBaTB OIIPECACIICHUSA OKPYXXHOCTU UW Kpyra, XOpAbl U
ANaMETpa OKPYKHOCTH, IIOJIB30BATHCA UX CBOMCTBAaMH. YMETh
ITPUMCHSATD OTHU CBOICTBa IpH pCHICHUU 3a/1a4

6.12

Bnaners moHsATHEM ONMCAaHHOM OKOJIO TPEYrOJbHHKA OKPYKHOCTH,
yMeTb HaxoauTh e€ 1eHTp. [lomb3oBartbest (pakTaMu O TOM, HTO
OHMCCEKTPUCHI YIIIOB TPEYTrOJIbHHUKA MEPECEKAOTCS B OJTHOM TOUYKE, U O
TOM, YTO CEpPEIMHHBIEC MMEPIECHIUKYISPBl K CTOPOHAM TPEYrOJIbHUKA
IEPECEKAIOTCS B OJTHOM TOUKE




15

6.13

Brnaners TmOHSATMEM KacaTelbHOM K OKPYXHOCTH, TOJIb30BATHCS
TEOPEMOM O TNEPHNEHIUKYIAPHOCTHM KacaTeIbHOW MW  pajuyca,
MPOBEJIEHHOTO K TOYKE KaCaHUS

6.14

ITonp30BaThCs HpOCTGfIHIHMPI reOMETPpUICCKUMHU HCPABCHCTBAMU,
IIOHUMAaTh UX HpaKTI/ILIGCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHHSI C IOMOILBIO
LUPKYJIS U JINHEUKU

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

Pacno3naBaTh OCHOBHEIE BHUbI '—IGTI)IpéxyFOJ'II)HI/IKOB, HUX DBJIIEMECHTHI,
M0JIL30BaThCI UX CBOMCTBAMM IIpyu pCHICHUHN rCOMCTPHUICCKUX 3aa4d

6.2

HpI/IMeHﬂTI) CBOMCTBA TOYKH NnepeceucHrust MEAUaH TPCYroJIbHHUKA
(TIeHTpa Macc) B pelieHun 3a1aq

6.3

Biagete mnoHsTHMEM CpenHEH JMHUM TPEYroJbHUKAa M TpaIlelHnH,
MIPUMEHATh HMX CBOMCTBA IPHU pEIICHMH TIE€OMETPHUYECKUX 3a/ad.
ITonb3oBatbest Teopemoit daneca U TeopeMold 0 MPONOPIHUOHATIBHBIX
OTpe3Kax, IPUMEHSATh UX Ui PEeIIeHUs TPAKTHUECKUX 33134

6.4

[IpumensaT mnOpu3HaKM NOA00US  TPEYTOJIBHUKOB B pEIICHUU
TreOMETPUUECKUX 33/1a4

6.5

[Tonws3oBatbest Teopemoit [Tudaropa mis pemeHus: TEOMETPUISCKUX U
npakTudyeckux 3azad. CTpouTh MaTEeMaTHYECKyl0 MOJENIb B
IPAKTHYECKUX 3a]]auyax, CaAMOCTOSTENIbHO JeNlaTh YepTEX U HAXOIUTh
COOTBETCTBYIOIINE JJINHBI

6.6

BJ'Ia,Z[eTB IIOHATUAMH CHHYCA, KOCHMHYCAa H TaHI'€HCa OCTpOro yrijia
IMPAMOYT'OJIBHOI'O TPE€YroJbHUKA. Ilonw30BaThbCsa ITUMH TOHATHIMH
JJI PEIICHUSA IMPAKTUYCCKUX 3aJa4

6.7

Boruncnsate (pa3nuyHbIMU  cIOCOOaMHU) IUIONIAAb TPEYroJbHUKA U
IUIOIIAIM  MHOTOYTOJBHBIX QUryp (MOIB3ysich, A€ HE0OX0IuMO,
KaJbKynsaTOpoM). [IpUMeHSATh MoyueHHBIE YMEHUSI B MPAKTUYECKUX
3a/1auax

6.8

Bnagers noHITUSIMU BOMCAaHHOTO U HOCHTPAJIBHOTI'O YI'JIa, UCIIOJIB30BATh
TCOPEMbI O BIIMCAHHBIX YIJIAX, yIJjax MCXKAY XOpAaMUu (CeKYH_II/IMI/I) u
yriie MExnay KacaTeJIbLHOH M XOp,I[OI71 IIpru pCIICHUN I'COMETPUYCCKUX
3aga4

6.9

Bnagerp mnoHATHEM OIHMCAaHHOIO I-ICTIJI]I)éXyl“O.]'H:HI/II(a., IMPUMCHSATDH
CBOMCTBA OMMCAHHOTO I-ICTIJI]I)éXyl“OJ'H:HI/II(a. IIpU pCIICHNUU 3aJa4

6.10

HpI/IMeHHTL MOJIYYCHHBIC  3HAaHHA Ha  IIPAKTUKE —  CTPOUTH
MAaTEMAaTUYCCKUC MOACIN OJIA 3aJgayd peaanofI JKU3HU U TMIPOBOIUTH
COOTBCTCTBYIOIIUEC  BBIYUCIICHUA C TMNPUMCHCHHUCM HOI[O6I/I$I n
TPUTOHOMCTPHUUN (HOJIBByﬂCB, rac HCO6XOI[I/IMO, KaJ'ILKYJ'ISITOpOM)

9 KJIACC
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Kox

NpOBePsIEMOro
pe3yJbTaTa

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIMU OCTPBIX YIJIOB, HAXOJUTh C MX
IOMOUIBIO PA3JIMYHBIE DJIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJibHUKa
(«pemreHue  MPSAMOYTOJbHBIX  TPEYroibHUKOB»). Haxomuts  (c
OMOUIBIO KaJbKYJSATOPA) AJIMHBI U YIJIbI JUIsl HETAOJIMYHBIX 3HAUEHUN

6.2

[Tonp30BaThCs dbopmymnamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIACCTBOM I HAXOXKIACHHUS COOTHOIICHUMN
MEX]Ty TPUTOHOMETPUUYECKUMH BEJIMUNHAMHU

6.3

Hcnonp3oBare TEOpEMBI CHHYCOB M KOCHUHYCOB [UIsl HAaXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOBY),
MIPUMEHATh UX IIPU PEIIEHUH F€OMETPUYECKUX 3a1a4

6.4

Bnagers monsTHsIMH TpeoOpazoBaHUs MOJO0OMS, COOTBETCTBEHHBIX
aneMeHToB MoJ00HbIX (uryp. Ilonb3oBaThcs CBOWCTBAMHU TI0100MS
MPOU3BOJILHBIX (UTYpP, YMETh BBIYHCIATH JJIMHBI U HAXOJUTh YTIIBI Y
nmonoOHbIX ¢uryp. [IpuMmeHsTs cBOMCTBA MOAOOWS B MPAKTHUECKHX
3ajayax. YMeThb NPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYyp B
OKPYKaIOIlleM MUpE

6.5

[Tomb30BaThcst TEOpeMaMu O TIPOM3BENCHHUH OTPE3KOB XOpA, O
MIPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelbHOU

6.6

[lonb3oBaTbcsi BEKTOpaMM, TIOHUMAaTh MX TIEOMETPUYECKUA U
(bu3nueckuit CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX M
¢buznueckux 3amgad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHUE BEKTOPOB
JUISL HAXOXKICHUSI JUTHH U YIJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAMWHAT Ha INIOCKOCTH, IIPUMCHATH €0 B
PEIICHNU TCOMETPHUICCKUX U MTPAKTUYCCKUX 3ada4

6.8

Brnagerp nHOHATHSIMM — TPAaBUJIBHOTO  MHOTOYTOJbHUKA,  JUTMHBI
OKPY)KHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM U paJMaHHON Mepbl yria,
YMETb BBIYMCIATH IUIOLIAAb Kpyra u ero dacred. IlpumeHsarts
MOJIyYeHHbIC YMEHHUS B MPAKTUUYECKHX 3ajjauax

6.9

Haxoaute ocu nnm LHCHTPbI CUMMCTPHHA (1)I/Il"yp, IPUMCHATb ABWIKCHUS
IIIIOCKOCTHU B HpOCTCﬁH.IHX Cirydasax

6.10

[lpuMeHsTh MOJyYeHHBIC 3HAHHMS HA M[PaKTHKE — CTPOMThH
MaTeMaTHYeCKHe MOJENU AJIs 33[a4 pealbHON KH3HU M IPOBOIUTH
COOTBETCTBYIOIIME BBIUMCICHHS C TNPUMEHEHHEM TNOA00MS U
TPUTOHOMETPUYECKUX (QYHKIHMHA (TONB3YysACh, TI/€ HEOOX0AUMO,
KaJIbKYJISATOPOM)
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IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIACC
Kox IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
6 I'eomerpus

Havansneie nonsatus reomerpun. Touka, npsmas, OTpE30K, Jyd. YToJ. Buasl

6.1 yrioB. BeprukaneHele M cMexHbIEe yribl. buccekrpuca yrmna. Jlomanas,
MHOTOYroJbpHUK. [[apauiebHOCTh ¥ NEPIEHIUKYISIPHOCTD IPSIMBIX

6.2 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOH CHMMETPHH.
[IpuMepsl CUMMETPHH B OKPYKAIOIIEM MUPE

6.3 OcCHOBHBIE TIOCTPOCHHSI C MOMOUIbIO HUPKYJAS U JUHEHKU. TpeyrosibHUK.
BricoTa, meanana, OuccekTpurca, UX CBOMCTBA

6.4 PaBHOOepeHHBIE UM pPAaBHOCTOPOHHUM  TpeyroibHUKU. HepaBeHcTBO
TPEYroJIbHUKA

65 CpoiicTBa W TpHU3HAKH PABHOOENPEHHOro TpeyroibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJbHUKOB

6.6 CBoiCTBa U MPHU3HAKH NapaJUIENIbHBIX MPAMBIX. CyMMa YIJIOB TPEYroJabHUKA.
BremHue yriiel TpeyrojbHHAKa
[IpssMoyronpHelii  TpeyrosbHUK. CBOWCTBO MEAHMAHBI IPSAMOYIOJIBHOIO

6.7 TPEYroJbHUKA, MPOBEIEHHOM K runoreHy3e. IlpusHaku paBeHcTBa
HPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSIMOYroJbHBIIN TPEYrOJIBHUK C YIIIOM B
30°
HepaBeHncTBa B reoMeTpuM: HEPAaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, TeopeMa O OojbIleM yriue © OOJbIIeH CTOpPOHE
TpeyrojabHuKa. llepreHuKymsp U HaKJIOHHAs

6.9 I'eomeTrpuueckoe MecTo TOYeK. buccekTpuca yriia W CepeaUuHHBIN
NEPIECHIUKYJIIP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOUEK
OkpyXHOCTb W Kpyr, XOpAa M JuaMmeTp, HUX CBOWCTBAa. B3aumMHOe

6.10 pacIoOJIOKEHUE OKpY)KHOCTM U npsMmou. KacarenbHas u  cekymas K
OKPY’KHOCTH

6.11 OxpyXHOCTb, BIMCaHHas B yroj. BrmucaHHas M ONMCAaHHAs OKPYKHOCTH
TPEYTrOJIbHUKA

8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHMS
6 I'eomeTpus

6.1 YeroeipéxyroapHuku. IlapamienorpamMm, ero npu3Haku U CBONCTBA

6.2 [IpsiMOyTroJIbHUK, pOMO, KBaJpaT, UX IPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpamnerus, e€ cBoiicTBa u npusHaku. [IpsmoyrosiabHas
Tpanenus

6.4 Meron ynsoenus Mmenuansl. llentpansHas cummerpus. Teopema daineca u
TeopeMa O IMPONOPLUOHAIBHBIX OTPE3KaxX

6.5 CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. LleHTp Macc TpeyroJibHUKa

6.6 [lonobue TpeyronpHUKOB, KO3 ¢umueHtT moaodus. IIpusnaku nono6us

TPCYTrOJIbHUKOB. HpI/IMeHeHI/Ie HO,Z[O6I/I$I IIpU pCHICHUH NPAKTUYICCKHUX 3aa4




18

@opmynel AN IUIOMIATM  TPEYroJibHHKA, NapajuiesiorpamMma, pomba Hu

6.7
Tpanenuu
6.8 CpoiictBa mIomaneii reomerpuueckux ¢uryp. OTHOIICHHE TUIOINAJCH
MO00HBIX (hUTyp
6.9 Brruncienue miomanaei TpeyroJbHUKOB U MHOTOYTOJIbHMKOB Ha KJIETYATOM
Oymare
6.10 Teopema Iludaropa. Ilpumenenune Tteopemsr Iludaropa mnpu pemeHUn
MPAKTUYECKHUX 3a/1a4
CuHyC, KOCHHYC, TaHT€HC OCTPOTO yria MPsSMOYTrOJIbHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKJECTBO. | pPUTOHOMETPUYECKHE
¢byskun yrios B 30°, 45° u 60°
6.12 Brnucannble W LEHTpanbHBIE YIUIBI, YrOJ MEXIy KacaTelIbHOM M XOpZIOH.
VYTibl MeXy XOpJaMu U CEKYITUMU
6.13 BrnircanHble 1 onMcaHHbIE YETBIPEXYTONbHUKI
6.14 B3anmHoe pacnonoxkeHue JByX OKpykHocTel. Kacanwe OKpyKHOCTEH.
OO0mwme KacaTeIbHBIEC K IBYM OKPY>KHOCTSM
9 KJIACC
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 ['eomeTpust
6.1 Cunyc, kocunyc, Tanresc yriaoB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJ1ECTBO. POPMYJIbI IPUBEACHUS
Pemienne TpeyronbHukoB. Teopema KOCHMHYCOB U Teopema CHHYCOB. PemieHue
6.2 MPAKTUYECKUX 3a/ad C KCIOJIb30BAaHUEM TEOPEMBbl KOCHMHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobOpazoBanue noaoowms. [logodre coOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o mpousBeeHUN OTPE3KOB XOpJl, TEOPEMbI O MPOU3BEACHHH OTPE3KOB
CEeKYIIUX, TEOpPEeMa O KBaJpaTe KacaTeJIbHON
Bextop, mnuHa  (MOAyNnb) — BEKTOpa,  COHANpPaBIEHHbIE  BEKTOPBI,
65 MIPOTUBOIOJIOKHO ~ HANpPaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEPALIUU HaJl BEKTOpamH. Pa3ioxkeHue BeKTopa mo JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopnunats! BekTopa. CkaisipHOe NpOM3BEICHHE BEKTOPOB, MPUMEHEHUE IS
HAXO0XJICHUS JUIUH U YTIIOB
JlexkapTOBBI KOOPJMHATHI Ha IMJIOCKOCTU. YPaBHEHUS NPSIMON U OKPYXKHOCTHU B
6.7 KOOpJIMHATaX, MepeceueHrue OKPYKHOCTEH U MpsAMBIX. MeToI KOOpAUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBUsIbHBIE MHOTOYTOJIbHUKH
6.9 Jnuna OKPYKHOCTH. ['pamycHas u paguaHHas Mepa yria, BBIYMCIEHUE JUIUH TyT
OKPYXHOCTEHN
6.10 [Inomanp kpyra, CeKTopa, CermMmeHTa
6.11 JIBuKeHHS TUIOCKOCTH W BHYTPEHHUE CHUMMETpHH (uryp (dIeMeHTapHbIe

npencrasienus). [Tapamnensuslii nepenoc. [loBopoT
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IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBarTh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh HUX MPU PELICHUH
3aJa4; yMEHHE HCIO0JIb30BaTh IpapUuecKoe NMpeICTaBICHIE MHOXKECTB
JUIsL OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 3a]1a4
U3 JIpYTUX Y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: ONPEAEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH
BBICKa3bIBAHNS M OTPHIIAHUS BBICKA3bIBAaHUI

yMeHI/Ie OHepI/IpOBaTI) IIOHATUSIMU . HaTypaJ'H)HOG qHuCJIo, HpOCTO@ 158
COCTaBHOE YHCJIO, JIETUMOCTh HATypAJIbHBIX YHCEN, TMPU3HAKU
JETUMOCTH, IIeJI0€ YHUCJIO0, MOAYJIh YHCIIA, OOBIKHOBEHHAs apoOb M
JecsiTUYHasl IpoOb, CTAaHAAPTHBIM BHJI YKCIA, PAIMOHAILHOE YHUCIIO,
HppaIMOHAIBHOE YHUCJIO0, apu(METUYECKU KBaJIpaTHBIA KOPCHB;
YMEHUE BBINMOJHATH JIEWCTBUS C  YHUCIaMH, CpaBHUBATh U
YyOOPSAIOYMBATh YHCA, TPEACTABIATh YHCIA Ha KOOPJIWHATHOM
MPSIMOM, OKPYIJIATH YHCIIA; YMEHHE JellaThb TPUKHIKY M OICHKY
pe3ynbTaTa BEIYUCICHUN

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKkuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, ajlredpandeckas
Ipo0Ob, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HAaTypallbHOW CTeleHu
0oJbIle EQUHUIIBI; YMEHHE BBINOJHATH pacyérbl 1Mo Qopmynam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAXKEHUN U
BBIPKEHUI C KOPHSIMH, PA3JI0KEHHE MHOTOYJICHA Ha MHOXHUTENH, B
TOM 4YHUCJIE€ C HCIOJIb30BaHHEM (GOpMYyJ pa3HOCTU KBAJpaTOB H
KBaJlpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh HOHATHAMU: YUCIOBOE PAaBEHCTBO, YPAaBHEHUE C
OJIHOW TEepEeMEHHOH, 4YMCIOBOE HEpPaBEHCTBO, HEPAaBEHCTBO C
IIEpEMEHHOI; YMEHHMEe pellaTh JUHEHHble U KBaJpaTHbIE YpPaBHEHUS,
NpoOHO-pallMOHANIbHBIE YPAaBHEHUS C OJHON IEPEeMEHHOM, CHUCTEMBI
JIBYX JHMHEHHBIX YpaBHEHUH, JHHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJ[paTHbIE M  JIpOOHO-pallMOHAIIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHO, B TOM YMCIIE IIPU PELICHUH 33]a4 U3 JAPYruX NPeIMETOB
M TIPaKkTUYECKMX 3a/Jay; YMEHHME HCIOJb30BaTh KOOPAMHATHYIO
OpsSMYyI0 ¥ KOOPJMHATHYIO IUIOCKOCTh Uil HM300pa)KeHHs pelIeHui
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHIMU: QYHKIUS, rpaduk GyHKINUU, HYIU
¢GbyHKIHUY, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHusi, yObIBaHUS, HauWOOJblIee M HAUMEHbIIEe 3HAYCHUs
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¢byHKINY; yMEHHE OTIePHPOBATH HOHATHSIMH: npsiMast
MPONOPIMOHAIBHOCTh, JTMHEWHAs (YHKIMS, KBaJpaTu4Has (yHKIUS,
oOpaTHasi NPONOPLUUOHAIBHOCTh, Iapabonia, rumnepoosia; yMeHHE
CTPOUTH TpapuKH (PYHKIUH, HCIIOIH30BATh IPa(UKHU JJIS ONIPEIEIICHIUS
CBOWCTB IMPOIIECCOB M 3aBUCHUMOCTEH, JUIS PEIICHHs 33134 U3 APYrux
y4eOHBIX TPEIMETOB W PEAIbHOW JKU3HHM, YMEHHE BBIPAXaTh
(dbopMynaMu 3aBUCUMOCTH M@Ky BETMYMHAMU

YMenune OIICpHUPOBATH IIOHATUAMU: IIOCJIEA0OBATCIBbHOCTD,
apudmernyeckass U TeOMETpUYEcKass  IPOrpPecCUu;  YMEHHE
WCIO0JIb30BaTh CBOMCTBA MOCEA0BaTEIbHOCTEH, (HOPMYIJIBI CyMMBI U
oOmiero 4ieHa MpU pelIeHUuM 3a/ad, B TOM 4YHCIE 3a1ad U3 JPYTux
y4eOHBIX MPEAMETOB U PEATILHOM KU3HU

YMeHue pemath 3a/laud pa3HbIX TUIOB (B TOM 4YHCIIE€ HA MPOLIEHTHI,
JOJM M YacTH, JBUXKEHHE, padoTy, IEHy TOBapOB M CTOMMOCThb
MOKYTIOK U YCIIYT, HAJIOTH, 33J]a4ui U3 00JIaCTH YIpPaBJIE€HUS JIUUYHBIMU U
ceMeiHbIMU  (MHAHCAMHM); YMEHHME  COCTaBJIATH  BBIPAXKEHUS,
YpaBHEHUs, HEPaBEHCTBA W CHCTEMBl 110 YCIOBHIO 3aJ/1ayd,
WCCIIEIOBATh MOJIyYEHHOE PEeIlleHHWEe U OLEHUBAThH MPaBAONOA00HOCTh
MTOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATHSIMHA: (QUTYpA, TOYKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOCIPEHHBIN
W PaBHOCTOPOHHUH TPEYrOJbHHUKH, MPSIMOYTOJBHBIA TPEYTOJBHUK,
MeanaHa, OMCCEKTpUCa W BBICOTA TPEYroJbHHKA, YETHIPEXYTOJIBHUK,
napajiesiorpaMM, poMO, TIPSMOYTOJIbHUK, KBajpaT, Tparenus;
OKpPYXXHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢durypamu; yMeHHe pemarh 3aaud, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJICHUE T'COMETPUYCCKUX BEIMYMH C NMPUMEHEHHUEM
W3YYCHHBIX CBOUCTB QUTYD U (PaKTOB

10

YMeHue omnepupoBaTh MOHATUSMHU: PaBEHCTBO (DUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapauieIbHOCTh U MEPHEHAUKYISPHOCTh MPSMBIX,
yrol MEXIy MpsSMbIMU, MEPIEeHIUKYIAp, HAKIOHHAs, MPOEKLHs,
nonobue ¢uryp, nogo0HbIe TPEYrOJbHUKHU, CHMMETPHSI OTHOCUTENILHO
TOYKM U TPSIMOM; YMEHHE pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U
noaobue Guryp, napaiiesbHOCTh U MEePHEeHANKYISIPHOCTh MPSMBIX B
OKpY>KaIoIlleM MUPE

11

YMeHue onepupoBaTh MOHATHSAMM: JUIMHA, pPACCTOSHUE, Yroll
(BenmMuMHA yria, CMHYC M KOCHHYC Yrjla TPeyrojbHHKA), IUIOIIA[b;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpPYXKAIOILEM
MHUpE; YMEHHME TNPUMEHATh (OpMYNIbl MEepUMeTpa U  IUIOLIaI’
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO IapajUIeNICIUIENa; YMEHHE NPUMEHATh NPU3HAKU
paBEeHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHUE COOTHOLICHMS  JUIs
BBIUMCIICHUS JUIMH, PACCTOSHUH, MJIOLIaAeh

12

YmMmenue I/I306pa)l(aTB IIJIOCKHE (I)I/II‘ YppI U HX KOMGI/IHaHI/II/I,
IPpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT PpPYKH, C TIOMOIIbBIO I-IepTé)KHI:IX
HHCTPYMCHTOB M  DJICKTPOHHBIX CpCACTB TI0 TCKCTOBOMY MJIN
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CHUMBOJIbHOMY OITMCAHHIO

13

YMeHue  onepupoBaTb  IOHATHSAMH:  HPSAMOYIOJIBHAsE — CUCTEMa
KOOPJMHAT, KOOpPJAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOU3BEIECHUE BEKTOPA HA YNCIIO, CKATISPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIIOJI30BaTh BEKTOPBI M KOOPAMHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pELIEeHUs 3a7ad, B TOM YHCIE M3 JPYTUX Y4eOHBIX
IIPEIMETOB U peabHOM JKU3HU

14

YMeHue onepupoBaTh IMOHATHSMHU: CTOJOMKOBBIE M  KPYTOBbIE
auarpamMmsbl,  TaOmuIBl, cpeaHee  apudMeTHUEecKoe, MeauaHa,
HauOoJblllee W HauMEHblee 3HAUYEHMs, pa3Max 4YHMCIOBOrO Habopa;
YMEHME  U3BJIEKaTh, HWHTEPIPETUPOBATH U  MPeoOpa30BHIBATH
nH(popMalnio, NPEACTaBIEHHYI0 B Ta0lIMIlaX W Ha JAUarpaMMax,
OTpa)arollyl0 CBOWCTBA M XapaKTEPUCTUKU pPEaTbHBIX MPOLECCOB U
SIBJIGHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B
OKpPYKaIoIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMHU: CIy4dailHBIA ONBIT (Coy4dalHbIN
9KCIIEPUMEHT), JJIEMEHTapHOe CoObITHE (dJIEMEHTapHbI HCXOJ)
CIIyJaifHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJaud METOJO0M OpPraHM30BaHHOIO Iepedopa M ¢ HCIOJIb30BAaHUEM
IIpaBUJIa YMHOXKCHHS; YMEHHE OLICHMBAaThb BEPOATHOCTH PEaTbHBIX
COOBITUH M SIBJIEHUI, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPY)XKAaloLIeM MHUPE U B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEIN U €0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHune BbIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIs PEIICHHS
3a/1a4d, TMPUBOJUTH MPUMEPhl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE M JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKH B
HUCKYCCTBE, OIMCHIBATh OTJCIbHBIC BBIJAIOIIUECS  PE3YyJIbTaThI,
MOJIYYCHHBIC B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HayKd, MPUBOIHUTH
pUMEPBl MAaTEMAaTUYECKUX OTKPBITHH M UX aBTOPOB B OTECYECTBEHHOM
U BCEMUPHOU HCTOpUU
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IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 1O

MATEMATHKE
Kox IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yucna v BBIYMCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
12 OOBbIKHOBEHHBIE M JECATUYHbIE  ApOOM,  MPOLEHThl, OECKOHEUHBIE
TIEPHOIUICCKHIE IPOOH
13 PammonanbHpie  ymcna. ApudMeTHdecKkue Omepalud ¢ PaldOHAIBHBIMU
qucliaMu
14 JelictButenpHpie uyncia. ApudmeTndeckue omnepanud ¢ JAeUCTBUTEIHHBIMU
qucliaMu
15 [TpubmmxEnnbie BHIYHCICHNSA, NPaBWIa OKPYIVICHNUSA, NPUKWIKA M OLEHKa
pe3ysibTaTa BRIUYMCIECHUN
2 AnreOpandecKre BRIPaKCHHS
2.1 bykBeHHbIe BbIpa)XKeHHUsI (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenenp ¢ uenbiM mnokasareneM. CTeNeHb C palMOHAJIbHBIM IIOKa3aTeseM.
CBoiicTBa CTENEHU
2.3 MHorousIeHBI
2.4 AnrebOpandeckas 1po0b
25 ApudmMeTnueckuit KOpPEHb HaTypaJbHOU CTEIICHH. JevictBus c
apu(PMeTHUYECKUMU KOPHSIMH HAaTypaJIbHOM CTETIeHU
3 VYpaBHEHUs 1 HEPABCHCTBA
31 Hensie n NpoOHO-palnoHaNbHble ypaBHEHUs. CHCTEMBI U COBOKYIHOCTH
YpaBHEHHUI
39 Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYMHOCTHU
HEPaBEHCTB
3.3 Permrenue TeKcTOBBIX 3a1a4
4 UucnoBsle MOCIEA0BATEIHbHOCTH
4.1 [TocnenoBarenbHOCTH, CHOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
492 Apudmernueckas u reomeTrpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX
MIPOLIEHTOB
5 OyHKIMU
Oyukuus, cnocodbl 3amanus ¢GyHkuuu. [padux  pynkuuu. OOnactb
ompeseNieHus 1 MHOXKeCTBO 3HaueHuil pynkiuu. Hynu ¢pynkuun. [Tpomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl H
MUHUMYMBl QyHKIMM. HanGosbliee M HauMeHbllee 3HaueHHE (YHKIUU Ha
IIPOMEXKYTKE
6 KoopauHaTsl Ha MpsIMOI U TNIOCKOCTH
6.1 KoopaunaTHas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUIypbl U UX CBOICTBA
7.2 Tpeyronsauk
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7.3 MHOTroyroJpHUKU
7.4 OKpyXHOCTb U KpyT
7.5 W3mepenue reoMeTpuyecKiux BEIUUNH
7.6 BexTophl Ha IIOCKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METO/IMYECKOE OBECIHEYEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

VYuebnuk «I'eomerpus. 7-9 xinaccer» aBTopckoro kojuiektusa: JI. C. AtanacsiH, B. @. Byry3o0s,
C. b. Kagomues u apyrue. U3narensctBo — «lIpocBenieHuey.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. VYuebnuk «I'eomerpus. 7-9 xnaccer» aBTopckoro kojuiektusa: JI. C. AtanacsH, B. ©.
byry3os, C. b. Kagomies u apyrue. U3parensctBo — «IIpocBemenue.

2. Meroanueckre peKOMeHAauu K yaeOuukam st 7-9 u 10—11 xmaccoB, moypouHsie
pa3paboTKH, TUJAKTUYECKHE MaTepHalIbl.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubnmoreka LIOK (Lludposas oOpazoBarensHas miatdopma)
2. SKnacc (pa3gen 'eomeTpust)
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