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IosicHUTe/IbHAA 3aTIMCKA

PaGouas mporpamma yueOHoro Kypca «I'eoMeTpus» Ha ypOBEeHb OCHOBHOTO OOIIIETO
oOpazoBanus 17151 oOydaronmxcst 7—9-x kjaccoB pa3paboTaHa B COOTBETCTBHH C
TpeOOBAHUSIMU:

o @epepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauum;

« mpukaza Munnpocsemienust ot 31.05.2021 Ne 287 «O6 yTBepxaeHUM deaepanbHOTO
rocyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTAHIapTa OCHOBHOI'O O0IIIETO 00pa30BaHUs»;

« mpukaza MunnpocsenieHus ot 18.05.2023 Ne 370 «O6 ytBepxkaeHuu deaepanbHOR
o0pa3oBaTenpHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs»;

« npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yreepxknenuu lopsanka
OpraHu3alMH U OCYIECTBIEHUSI 00pa30BaTEIbHOM ACSITEIBHOCTH IO OCHOBHBIM
00111€00pa30BaTeIbHBIM MPOrpaMMaM — 00Pa30BaATEIIbHBIM MPOrpaMMaM Ha4YaJIbHOTO
00111ero, OCHOBHOI'O OOILIETO U CPEAHETO OOLIEro 00pa30BAHMSY;

o CI12.4.2.4283-26 «CaHUTapHO-3NUAEMHOJIOTNYECKHE TPEOOBAHUS K OpraHU3aLMsIM
BOCITUTAHUS U OOYYEHHUS, OTJBIXA U O3J0POBJICHUS IETEH U MOJIOJECKI,

YTBEPAKIACHHBIX IOCTAHOBJIEHUEM IJIaBHOTO caHuTapHOro Bpaya ot 02.06.2026 Ne 19;
e CanlluH 2.3/2.4.4282-26 «'urueHryYecKre HOPMATUBBI U TPEOOBAHKS K 00ECIICUCHUIO
Oe3omacHOCTH U (MTK) OE3BPEIHOCTH IS YelIOBEeKa (PaKTOPOB Cpe/ibl OOUTAHUS», BCTYNAIOT B CHITY

1.09.2026 1,
o KOHIIETILIMU Pa3BUTHUS MATEMATUYECKOTO 00pa30BaHuUs, YTBEPKIECHHOM
pacniopsixenuem IIpaBurenscta oT 24.12.2013 Ne 2506-p;
¢ KOMIUIEKCHBIM IJIAHOM MEPOIPHUATHI N0 MOBBIIICHUIO KAUECTBA MATEMAaTUYECKOTO U

€CTECTBEHHO-Hay4yHOTo oOpa3zoBanus Ha nepuoa 1o 2030 roxa.
Pabouast mporpaMmMa opueHTUpPOBaHA Ha 1I€JIEBbIE IPUOPUTETHI, CPOPMYIIMPOBAHHBIE B
dbenepanpHOl paboueli mporpamMme BOCIIUTAaHUS U B paboueil mporpamme Bocnutanuss MKOY
«Tpounnukas OIL».
['eomeTpus Kak OAMH U3 OCHOBHBIX PA3EJI0B IIKOJIBHON MaTEMaTUKH, UMEIOIINAN CBOEN
LEIbI0 00E€CTIEUNTh U3YUEHUE CBOMCTB U pa3MepOB (PUTYpP, UX OTHOLIEHUH U B3AUMHOE
pacnoioKEeHHUE, ONUPAETCS Ha JIOTHUECKYI0, I0KA3aTENbHYIO JTMHUIO. LIeHHOCTh n3yueHus
reOMETPUU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl 3aKJIFOUAETCS B TOM, UTO
oOy4aromuicsl yYuTCsl MPOBOJUTH J0Ka3aTeIbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKHUE
YMO3AKJIIOUEHHS], TOKa3bIBATh UCTUHHBIEC YTBEPKIAEHUS U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM,
IIPOBOJUTE PACCYXKAEHUS «OT IPOTUBHOI0», OTINYATh CBOMCTBA OT IPU3HAKOB,
dbopMyIHpOBaTh OOPATHBIE YTBEPKIACHUSI.
Henbro U3ydyeHNsI FEOMETPHH SIBIISIETCS MCIIOJIB30BAHUE €€ KaK NHCTPYMEHTA MPU PELLICHUH
KaK MaTEMaTUYECKUX, TaK U MPAKTUUYECKUX 3a]a4, BCTPEUYAIOUIUXCS B peaTbHOM KU3HU.
OOyyaromuiics JOJKEH HAyUYUThCs OMPEAEIUTh TEOMETPUUECKYIO (PUTypy, ONKCcaTh CIOBAMU
YEepTEK WM PUCYHOK, HAWUTH TUIONIAb 3€MEIBHOT0 YYacTKa, PACCUUTATh HEOOXOIUMYIO
JUTMHY ONTOBOJIOKOHHOTO KaOesst uiii TpeOyeMble pa3Mepbl rapaxa A apromoouiis. [Ipu
pelIeHnH 3a/1a4 MPAKTUYECKOTo Xapakrepa 00y4Jarouicss yYUTCSl CTPOUTh MAaTEMATUYECKHE
MOJIeJIA PeAIbHBIX JKU3HEHHBIX CUTYAIINi, MPOBOAUTH BBIYMCICHUS U OLICHUBATH MOJTYyYEHHbBIN
pe3ynbTar.
BaxxHO OoTuepKUBATh CBSI3U TEOMETPUU C APYTUMHU YUYSOHBIMH MPEAMETaMU, MOTUBUPOBATH
UCIOJIb30BaTh OIPENETICHH T€OMETPUUECKUX (PUTYDP U MOHSITHA, JEMOHCTPUPOBATh
IPUMEHEHHUE TIOTyYEeHHBIX YMEHUH B (U3MKE U TEXHUKE. DTU CBSI3U HanboJiee IPKO BUIHBI B



TeMax «Bektops», « TpuroHomeTpuuecke cooTHoleHus», «Metoa koopauHaT» u «Teopema
[Tudaropar.

VYuebnsiii kypc «I'eoMeTpus» BKIIIOYAET CIACAYIONINE OCHOBHBIE Pa3/ieiibl COACPKAHUS:
«I'eomeTpuueckre QUIrypsl U UX CBOMCTBay, «VI3MepeHrne reOMeTpUYECKUX BETUUMHY,
«/lexapToBbI KOOPAMHATHI Ha MJIOCKOCTHY, «BEeKTOph», «/|BUXKEHUS MITOCKOCTHY,
«IIpeoOpazoBaHus MOg00US.

Ha u3yudenue yuebHnoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7-M kiacce — 68 yacos (2
yaca B HeJIel0), B 8-M kiacce — 68 yacoB (2 yaca B HefIeqr0), B 9-M kitacce — 68 JacoB (2 Jaca
B HEJICIIO).

JI1st peanu3anyy NporpaMMbl UCHOJB3YIOTCS Y4eOHUKH, JOIMYIIEHHBIE K UCIOJIb30BAHUIO IPH
peann3anyy UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIHIO 00pa30BaTeIbHBIX MPOTPaMM
HAYaJIbHOTO 00IIIEro, OCHOBHOTO 00IIIEro, CpeaHero oo1ero o0pa3oBaHus OpraHU3aIHsIMH,
OCYLIECTBIISIOIIMMH 00pa30BaTENbHYIO IE€ATEIbHOCTD, MPUKa30M MUHIIPOCBEIIEHHUS OT
22.06.2026 Ne 436:

o Maremaruka. ['eomerpusi: 7-9-e kiaccel: 0a30BbIl YpOBEHb: YUeOHUK; 14-€ n3nanue,
nepepadotanHoe / Atanacsan JI.C., byryzos B.®., Kagomues C.b. u apyrue,
AxrnmonepHoe o6miectBo «M3marensctBo "lIpocBemienue' y;

DJIeKTPOHHBIE 00Pa30BaTeJbHbIC PECYPCHI, JOMYLIEHHBIE K UCIIOJIB30BAHUIO ITPU
peanu3anry UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTENIbHBIX MPOTPaMM
HayaJbHOIO 00IIEro, OCHOBHOTO OOIIIET0, CPEAHETO 00111eT0 00pa30BaHUs TPUKA30M
Munnpocsemenus ot 23.07.2025 Ne 551:

o OO0P: «I'eometpus, 7 — 9 xmacc» OO0 «SAKmaccy;

Martemaruka. ['eomerpus. UnrepaktuBabie 3amanus. 7 — 9 kmacc OO0 «CkaeHry;
Martematuka. ['eomerpus. 7 — 9 knacc. Ludposas pabouas terpaap AO
«3narensctBo "lIpocBemienue »;

['eometpus 7-9 knacc (6a30BbIid ypoBeHb) OO0 «MobuIbHOE DIESKTPOHHOE
OO6pazoBaHue;

Conep:xanue yueOHOro Kypca

7-i Ky1ace

HauanbHble nonstusa reomerpun. Touka, npsiMasi, OTPE30K, Jiyd. Yrou. Buasl yrios.
Beprukanbhbsie u cMexHbIe YIibl. buccekTpuca yria. JIomaHasi, MHOrOYTrOJIbHUK.
[TapannenbHOCTh M NEPIEHAUKYIISPHOCTD MPSAMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBa 0CeBOM cuMMeTpuu. [Ipumepbl cummeTpun B
OKpPY’KaloIlleM MUpE.

OCHOBHBIE ITOCTPOEHUS C MIOMOUIBIO LIUPKYJISL U JIMHENKH. TpeyroiabHUK. BeicoTa, Mennana,
OouccekTpuca, UX CBOMCTRBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUM TPEYroNbHUKUA. HepaBeHCTBO TpeyrojabHUKA.
CBoiicTBa 1 MPU3HAKK PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYroJIbHUKOB.

CBoiicTBa U NMPU3HAKY NapaJUIETbHbIX NpsMbIX. CymMMa yriioB TPEYTroJdbHUKA. BHENIHUE YTIIbI
TPEYTOJIbHUKA.

[IpsiMOyTOJIbHBINA TPEyTrOabHUK. CBOMCTBO MEMaHbI MPSMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEJECHHOM K runorenyse. [I[pru3Haku paBeHCTBa MPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
[TpssIMOYTOJIBHBII TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reOMeTpUN: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEM YIJie U OOoJIbIIEH CTOPOHE TpeyrojabHuKa. [leprneHuKyisp U HaKJIOHHAS.



['eomeTpuueckoe MecTo ToueK. buccekTpuca yria u cepeAMHHBIN NEPIEHAUKYISAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOUECK.

OKpyXHOCTb U KpYyT, XOpJia U IHaMETP, UX CBOMCTBA. B3anMHOE pacnoioKeHne OKPYKHOCTH
u nipsiMoii. KacaTenpHas 1 cexyias K OKpyKHOCTU. OKpYKHOCTb, BIIMCAHHAS B YTOJI.
BrnucaHHas v onrcaHHast OKPYKHOCTU TPEYTOJIbHUKA.

8-ii ky1ace

YerpipexyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA. YacTHbIE Ciyyan
napauieIorpaMMoB (IPSMOYTOJIBHUK, pOMO, KBaJpar), UX MPU3HAKH U CBOMCTBA. Tpamenus,
paBHOOOKas Tpareuus, €e CBOMCTBA U MpU3HaKu. [IpsaMoyroiabHas Tpanemus.

Meton ynBoenus meauansl. LlenTpanbnas cummetpust. Teopema @aneca u teopema o
IPOMOPIMOHAIIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

[Tomo6ue TpeyroasHuKoB, Ko durueHt nomodus. [Ipu3Haku mogo0us TPEyroJbHUKOB.
[Tpumenenre no1o0us MU PEIICHUN IPAKTUYECKUX 3ajau.

CpoiicTBa miomaaeil reomeTpuueckux ¢puryp. @opMyiisl JUisl IIIOMAAN TPEYTOJIbHUKA,
napasuiesorpaMmma, pom6a u tpaneuuy. OTHOLIEHHE MO MOJ00HBIX pUryp.
Boruncnenue miomazeil TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aToi Oymare.
Teopema IIudaropa. Ilpumenenue reopems! [lndaropa npu penieHnn NpakTUYECKUX 3a4a4.
CuHyC, KOCUHYC, TAHI'€HC OCTPOT0 YIJIa IPSIMOYTOJIBHOTO TPEYTrojabHUKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. Tpuronomerpuueckue GpyHkunu yriioB B 30°, 45° u 60°.
BrmcaHHbBIE M HEHTPAJIBHBIE YTIIbI, YTOJI MEXKAY KacaTEeIbHON U XOPAOU. YTIIbI MEXKAY
XOpJaMU U CEeKyIIMMU. BrimcanHble 1 ONMCaHHBIE YEThIPEXYTObHUKN. B3auMHoe
pacrojoxxeHue AByX okpyxkHocrteid. Kacanue okpyxuocteit. O0miue kacaTeabHbIE K JBYM
OKPYKHOCTSIM.

9-ii kn1ace

Cunyc, kocunyc, Tauresc yrio ot 0° no 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
®opMyIibl IPUBEICHUS.

Pemenune tpeyronpHukoB. TeopeMa KOCMHYCOB U TEOPEMA CUHYCOB. Penenne npakTuueckux
3a/1a4 ¢ UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nomoous. [Togqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MPOU3BEACHUH OTPE3KOB XOP, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIIUX,
TEOpeMa O KBaJIpaTe KacaTeIbHOM.

BekTop, ayvHa (MOay/ib) BEKTOpA, COHAIIPABICHHbIE BEKTOPHI, IPOTHUBOMOIO0KHO
HaIlpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTHh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU HAL
BEKTOpamu. Pa3nokeHne BEKTOpa IO IBYM HEKOJUIMHEAPHBIM BekTOpam. KoopanHaTsl
BeKkTOpa. CKaISIPHOE NMPOU3BEAECHUE BEKTOPOB, IPUMEHEHHE I HAXOXKIEHUS JIJIMH U YTJIOB.
JlexapToBBI KOOPAMHATHI HA TUIOCKOCTU. Y PABHEHUS MPSAMOM M OKPY>KHOCTH B KOOPJIMHATAX,
nepecevyeHrne OKPYKHOCTEN U IpsIMBbIX. MeTOo 1 KOOpJIMHAT U €ro NpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JITMHA OKPYKHOCTHU. ['pagycHas u paJraHHas Mepa yria,
BBIYMCIICHHE JUIMH IyT OKpy>KHOCTel. [Tnomans kpyra, ceKkTopa, CErMeHTa.

JIBUKEeHUS IJIOCKOCTU M BHYTPEHHHE CUMMETPUU (DUTYp (JI€MEHTapHBIE MTPEICTABICHMS).
[TapayutenbHeIi iepenoc. [loBopoT.

IInanupyemMsble pe3yJibTaThl 0CBOCHUS POTPAMMBbI

JIMYHOCTHBIE pe3yabTAThI

JIn4HOCTHBIE pe3yJIbTaTbl OCBOCHUSI IPOrPaMMbI Y4eOHOTO Kypca «I eomeTpusi»
XapaKTepU3yrTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:



MPOSIBJIECHUEM MHTEPECA K MPOIUIOMY M HACTOSILEMY POCCUHUCKON MaTEMATUKH, IEHHOCTHBIM
OTHOILIEHUEM K JIOCTHKEHHSIM POCCUMCKUX MATEMATUKOB U POCCUICKOW MaTEMAaTHUECKON
IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JIOCTUKEHUH B APYTHX HAYyKax M MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00513aHHOCTEN Tpa)KAaHNHA U pean3alliy ero Mnpas,
MPEICTaBICHUEM O MAaTEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP,
SIBJICHHH, TIPOTICAYP TPaKIaHCKOTO OOIeCTBa (HampUMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO K
00CYXICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUICCKAM MMPUMEHEHUEM JOCTIKCHHM
HayKH, OCOBHAHUEM BaXKHOCTH MOPAIbHO-3TUYECKUX TPUHIUIIOB B IESITEILHOCTH YYEHOTO;
3) Tpya0oBOE BOCIMTAHUE:

YCTAaHOBKOI Ha aKTUBHOE y4acTHUE B PEIICHUU MPAKTUUYECKUX 3a/1a4 MAaTEMaTUYECKOM
HAIPaBJICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUsI HA IPOTHKEHUN
BCEH KU3HHM VIS YCTIEITHOM TPOo(eCCHOHATBFHOM IEATeTLHOCTH M PA3BUTHEM HEOOXOTMMBIX
YMEHUM, OCO3HAHHBIM BHIOOPOM U MIOCTPOCHUEM MHIUBUAYATbHOU TPACKTOPUHU 00pa30BaHuUs
Y )KU3HEHHBIX [JIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYeCcKOe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOIMOHAIIBHOMY M 3CTE€THUECKOMY BOCIIPHUATHIO MAaTEMAaTHUECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUIN, YMEHUIO BUIETh MaTEMaTHYECKUE
3aKOHOMEPHOCTHU B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpHUEHTAIMEN B IESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEJCTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEIIOBEKA, IPUPOJIbI U 00I11€CTBA, TOHUMAHUEM
MaTeMaTHYECKOM HayKH Kak c(epbl 4eIIOBEUECKOMN AEATEILHOCTH, ITANIOB €€ PA3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHSI [TUBUIIM3AIMU, OBJIAJCHUEM SI3bIKOM MATEeMAaTUKHU U
MaTeMaTHYECKON KYJbTYpPOU KaK CPeICTBOM MO3HAHUSI MUPA, OBJIaJCHUEM MPOCTEHIITUMU
HaBBIKAMU UCCJICIOBATEIILCKON JIEATEIbHOCTH;

6) pusnueckoe BocnuTanue, pOPMHUPOBAHNE KYJIbTYPbI 310POBbSI M IMOIIUOHATBHOT O
0J1aronoJry4us:

TOTOBHOCTBIO PUMEHSATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS, BEJICHHUS
3I0pOBOT0 00pa3a >KU3HU (30pOBOE MUTaHKUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/bIXA,
perymnsipHas ¢pu3ndeckasi akTUBHOCTD ), C(OOPMHUPOBAHHOCTHIO HaBbIKa pediiekcu,
MPU3HAHKUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ TIpaBa JAPYroro 4eJI0BeKa;

7) 3K0JI0TUYeCKOe BOCIIMTAHME:

OpHEHTallMel Ha MPUMEHEHNE MaTeMaTUUECKUX 3HaHU M JIJIsI pEIIeHUs 3a/1ad B 00J1acTH
COXPAHHOCTH OKPYXKaIOIIEH Cpe/ibl, JIaHUPOBAHUS MOCTYIIKOB U OIIEHKH MX BO3MOMXKHBIX
MOCJIEICTBUM JUIsl OKPY>KaroUIel cpeJibl, 0CO3HAaHUEM TII100aIbHOr0 XapakTepa IKOJIOrMUYEeCKUX
npo0JieM U MyTeH UX pelieHus;

8) apjanTanus K M3MEHAIOIUMCS YCJIOBUAM COUMAJIBLHOM M IPUPOIHON Cpebl:
TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEOTIPEACICHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIESITENbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS y APYTUX
JII0JIeH, IPUOOPETaTh B COBMECTHOM JICATEIHPHOCTHA HOBBIC 3HAHUS, HABBIKA U KOMIICTCHITUH 3
OTBITA IPYTHX;

HE0OXOMMOCTHIO B (hOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YUCie (POpMyIUpOBaThH UICH,
MOHSTHS, TUTIOTE3bl 00 00BEKTAaX U SBIICHUSAX, B TOM UHCJIE paHEee HEU3BECTHBIX, OCO3HABATH
nedUIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PAa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIMIO
KaK BbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEILICHUS U JEHCTBUSA,
bopMyIMpOBATh U OLIEHUBATH PUCKU U MOCIEACTBUSA, (OPMUPOBATH OIBIT.
MertanpeamMeTHbie pe3yJbTaThl

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble jJJoruueckue JelicTBUA:

e BBUIBIIATH U XapaKTEPHU30BATh CYIISCTBCHHBIC TPU3HAKN MAaTEMaTHIYECKUX OOHEKTOB,
MMOHSTUH, OTHOIIICHUHN MEXTy TOHITHIMHU, (OPMYJIMPOBATH OTIPEICTICHUS TTOHSITHH,
yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(DHUKAIINN, OCHOBAHHMS JIJISI
00001IIeHHs ¥ CPAaBHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAIHN3a;

e BOCHPHUHUMATH, GOPMYIHPOBATH U MTPEOOPA30BLIBATH CYXKICHUS: YTBEPAUTEIIbHBIC U
OTpULIATEIIbHBIC, SIUHUYIHBIC, YACTHBIC U OOITUE, YCIOBHBIC,

e BBIBIIATH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MIPOTHBOPEUHS B
dakTax, JTaHHBIX, HAOIIOJEHUSAX U YTBEPKACHUSX, MIPEAJIaraTh KpUTEPUH TS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

e JICJIaTh BBIBOJIBI C UCIIOIH30BAHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUCHUN, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

o pa3buparh 10Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUH (TIPSMBIE U OT
MPOTHUBHOIO), TPOBOJUTH CAMOCTOATEILHO HECIOKHBIEC TOKA3aTEeIbCTBA
MaTeMaTH4eCKuX (DaKTOB, BRICTPAUBATh apTyMEHTAIIUIO, IIPUBOIUTEH IPUMEPHI
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

¢ BBIOMPATH CIIOCOO perIeHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
perieHus, BRIOUpaTh HanboJIee MOIXOIAIINN C YIETOM CaMOCTOSATEIHLHO BBIICICHHBIX
KpUTEPUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

¢ WCITOJIB30BATh BOMPOCHI KaK HCCIIEA0BATEIIbCKUH HHCTPYMEHT TTO3HAHUS,
dbopMynrpoBaTh BOMPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, MMPOOIEMY,
CaMOCTOSTENIbHO YCTaHABIUBATh KICKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH MO CAMOCTOSITEIFHO COCTABICHHOMY IIJIaHY HECIIOKHBIN IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO
00BbEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOI;

e CaMOCTOSITENILHO (POpMYIUPOBATH 0OOOIIIEHHS U BBIBOIBI 110 PE3yJIbTaTaM
MIPOBEICHHOTO HAOIIIOICHNS, MCCIIEIOBAHNUS, OIICHUBATH JOCTOBEPHOCTH MOTYYCHHBIX
pe3yJbTaToOB, BBIBOJOB M O000IICHUH;

e TIPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIJIBUTAThH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

e BBIBIIATH HEJOCTATOYHOCTHh M M30BITOYHOCTH MH(OPMAITUH, TaHHBIX, HEOOXOMMBIX
JUTS peIIeHUs 3a1a4H;

e BBIOWPATH, AHATTU3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIUIO
Pa3ITUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,;

e BBIOMpATH (OopMy MpeacTaBiIeHUss HOOPMAITUU U WILTIOCTPUPOBATH PEIIaeMbIe
3a/lauu CXeMaMHu, TuarpaMmmMamMu, HHOUM rpauKkoi U MX KOMOWHAIIUSMU,

e OIICHUBATH HAJEKHOCTh MH(POPMAITUU TIO KPUTEPHUSIM, MPEAJIOKEHHBIM YIUTEIEM HIIHA
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIIHHO.

KoMMmyHuKaTHBHbIE YHHBepPCAJIbHbIE YueOHbIe 1eiCTBHSA



OOwmenne:

¢ BOCIHPUHUMAThH U GOPMYIHPOBATH CYKICHUSI B COOTBETCTBUHM C YCIOBUSIMU U LIEJIIMU
oO11eHus, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U
NMCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS 10 X0y PEMICHUS 3a4a4H U MOJIyYEHHBIM
pe3yJibTaram;

¢ B X0JIe 00CYXICHH 33]]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBbI,
poOJIEMBI, pEIIAeMOM 3a/1a4M, BBICKA3bIBATh UJIEW, HALIEJICHHBIE HA TOMCK PELICHHUS,
COINOCTABIIATh CBOU CYXKJIEHHUS C CYKICHHUSIMU IPYTHX YYaCTHUKOB JIMAJIOTA,
OoOHapyXUBaTh pa3IM4KMe U CXOACTBO MO3UIIHNI, B KOPPEKTHOH opme
(GopMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

o TIPEACTABIATH PE3YIbTAThl PELICHUS 3aa4H, SKCIIEPUMEHTA, UCCIIEI0BAHMUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BHICTYIUICHUS C YYETOM 3a/1a4 MPE3CHTAIlUU U
0COOEHHOCTEN ayJUTOPHUH.

CoTpyaHu4vecTBo:

o TIOHMMATh U UCIIOJIb30BAaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON paOOThI
IPU pPelICHUU Y4eOHbIX MaTeMaTHUECKUX 3aa4;

o IIPUHUMATh LEJIb COBMECTHOU AEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOH paboThl, pacpeAesaTh BUIbl paboT, JOrOBapuBaThCS, 0OCYKIATh
IpOLECC U Pe3ybTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;

¢ Y4YacTBOBATh B IPYMIOBBIX (opMax paboThl (00CYkKIAEHHS, 0OMEH MHEHUSIMH,
MO3TOBBIE LITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJI€HAMU KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIA/A B
00U IPOIYKT MO KPUTEPHUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU
B3aMMOJECHCTBUA.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

¢ CaMOCTOSITEJIBHO COCTABJIATH IUIAH, AITOPUTM PELIEHUS 3a/1a4u (WA €ro 4acTh),
BBIOMPATH CIIOCOO PEIICHHSI C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELLICHUI C y4ETOM
HOBOM HH(pOpMAaIUH.

CaMOKOHTPOJIb:

e BIJAJIETh CIOCOOAMHU CaMOINIPOBEPKH, CAMOKOHTPOJIS IIPOLEcca U pe3yJibTaTa perIeHHsI
MaTeMaTUYECKOU 3a4auH;

e TPEABUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IPH PELICHUH 3aJa4H, BHOCUTD
KOPPEKTHUBBI B ACSITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

¢ OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIHHOCTU MOCTABICHHOM LIEJIN U YCIOBUSIM,
OOBSACHSTH MPUYUHBI JOCTHXKEHUS MJIM HEJOCTHXKEHUS 1I€TTH, HAXOAUTh OLIUOKY,
JaBaTh OIL[EHKY MIPHUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yJibTaThI

7-H KJ1ace

K xoniry oOy4eHust B 7-M KJiacce 00yJaronuiics OJIYIHT CIAEAYIONINE MPEIMETHBIC
pPE3yNbTATHI:

Pacnio3naBaTh U3yueHHbIE FeOMeTpUUECKUe (PUTYPBI, ONIPEAEIATH UX B3aUMHOE
pacrnosoxeHne, n300paxaTb reOMETPUUECKHE (PUTYPBI, BHITOIHATH YEPTEKU MO YCIOBHIO
3anaun. M3mMepsaTh TuHENHbIE U YIIIOBbIE BEIMYMHBI. PemaTs 3aaun Ha BIYMCIICHHUE JITTUH
OTPE3KOB U BEJIMYMUH YTJIOB.



[TpoBOIUTE IpyOyIO OLIEHKY JTUHEHHBIX U YTJIOBBIX BEJIUYHMH NMPEIMETOB B peaIbHOM KU3HHU,
pa3MepoB MPUPOIAHBIX 00BEKTOB. Paznuuare pazMepbl 3TUX OOBEKTOB O MOPSAIKY BETUUHHBI.
CTpouTh 4epTek U K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCs MPU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCII0JIB30BATh IPU3HAKU U CBOKMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPHU PEUICHUU 3a]1a4.

[IpoBOANTE TOTUYECKUE PACCYKICHUS C UCIIOIb30BAHUEM F€OMETPUUECKUX TEOPEM.
[lonp30BaThCA NMPU3HAKAMU PABEHCTBA IIPSAMOYTOJIBHBIX TPEYTOJIbBHUKOB, CBOCTBOM
MEJIMaHbl, IPOBEJCHHOMN K TUIIOTEHY3€ IMPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B PELICHUN
r€OMETPUYECKUX 3a4ad.

Omnpenensars napajiebHOCTh MPSIMBIX C IIOMOIIBIO YTIOB, KOTOPhIE 00pa3yeT ¢ HUMHU
cekyias. OnpenensiTe NapauieIbHOCTb MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSHHUIA OT TOYEK
OJIHOW MPSIMOM 10 TOYEK APYTOM IMPSAMOM.

Pemate 3a1aum Ha KaeT4aTon Oymare.

[TpoBOAUTH BHIYMCICHUS U HAXOIUTh YUCIIOBbIC U OYKBEHHBIE 3HAUEHUS YIJIOB B
IrEOMETPUYECKUX 3a/1a4ax ¢ UCIIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB yIJI0B, 00pa30BaHHbBIX IIPU IEPECEUCHNUHU ABYX MapauIeIbHbIX
IPAMBIX CEKylen. Pemars npakTuyecKkue 3a1aun Ha HaX0XKACHUE YIIIOB.

Bnagetrs noHATHEM reOMETPUUECKOIO MECTa TOUEK. Y METh ONpPEAEIIATh OUCCEKTPUCY yTIia U
CEpPEAUHHBIN NIEPIICHIUKYJIIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.
@OopMyIMPOBATH ONPEAEIECHUSA OKPYKHOCTH U KPyTa, XOPAbl U TNAMETPA OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 3TH CBOKMCTBA MPU PEIICHUH 3a]1a4.
Bitazets NOHATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LEHTP.
[Tonb3oBaThCs (hakTamMu O TOM, UTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MIEPECEKAOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA
MIEPECEKAIOTCS B OTHOM TOYKE.

Bianets noHsATHEM KacaTEIbHOM K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOU O
IIEPIICHINUKYJIAPHOCTH KaCaTeJIbHOM U paauyca, IPOBEIECHHOIO K TOYKE KaCaHHUs.
ITonp30BaThCA MPOCTEUIIMMH I'€OMETPUYECKUMU HEPABEHCTBAMM, ITIOHUMATh UX
IIPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE IIOCTPOCHUS € IIOMOLIBIO LIUPKYJIS U JIMHEHKH.

8- ki1ace

K koHI1y 00yuenus B 8-M kJiacce 00yyarouIuiics MoIy4YuT CiaeayIoie NpeAMETHbIE
pEe3yJIbTaTHhI:

Pacnio3zHaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, ITOJIb30BaTHCA UX
CBOWCTBAaMH IPU PELIEHNN T€OMETPUUYECKUX 3aa4.

[TpuMeHsTh CBOMCTBA TOUKH MIEPECEUEHUs MEIMaH TPEYroJibHUKA (LIEHTPa Macc) B PEeLICHUN
3aaad.

Biianets NoHSATHEM CpeHEN JTUHUN TPEYTOJIbHUKA U TPAIICLIMH, IPUMEHSATh UX CBOWCTBA ITPU
peuienun reoMetpudeckux 3anad. [lonb3zoBarecs Teopemon daieca U TEOpEMOU O
IIPONIOPLHUOHAIBHBIX OTPE3KAX, IPUMEHSATD UX I PEILICHUs IPAKTUYECKUX 3a1a4.
[TpuMeHsTh MpU3HAKK M0100US TPEYTOJIBHUKOB B PEIICHUH F€OMETPUUECKUX 3a]a4.
[Tonb3oBaThes Teopemoit [Tudaropa mi1s peneHns reOMeTPUYECKUX U MPAKTUISCKUX 3a71a4.
CrpouTh MaTEMaTHYECKYIO MOJIENb B TPAKTUYECKHX 33/1a4aX, CAMOCTOSITENIBHO JENIaTh
YepTEeXK U HAXOIUTh COOTBETCTBYIOILNE JIJIUHBI.

Biianers NOHATUAMU CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOTO YyIyia IPsIMOYTOJIBHOTO
TPEYTroJabHUKA. [101b30BATHCS ATUMH NOHIATUSAMH JIJIS PELIEHUS MPAKTUYECKHUX 3a7a4.



BbruncnsaTe (pa3auuHbIMH crioco0aMu) MJI0IaAb TPEYTOJbHUKA U TUIOIIAA MHOTOYTOJIbHBIX
¢uryp (1osb3ysce, rae He0OX0AUMO, KaIbKYIATOpOM). IIpUMeHATh noTyuYeHHbIE YMEHMSI B
IIPaKTUYECKUX 3a]a4ax.

BiageTs NOHATUAMU BIIMCAHHOIO U HEHTPAIBHOIO YT, UCII0JIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIiax MeXay XOpJaMu (CeKYLIUMH) U yTiie MKy KacaTelabHOU U XOpJoH
IIPU PELIEHUU T€OMETPUYECKUX 3a1ad.

Biiagers moHATHEM OMMCAHHOTO YETHIPEXYTOIbHUKA, TPUMEHATH CBOMCTBA ONTMCAHHOTO
YEThIPEXYTOJIbHUKA IPU PELICHUH 33/1a4.

[IpuMeHsATh MoTy4eHHbIE 3HAaHUS HA PAKTHUKE — CTPOUTh MaTEMAaTUYECKUE MOJENH [T 3324
peasibHOM KU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHUEM TO00us U
TPUTOHOMETPUH (TIOTB3YSCh, TI€ HEOOX0AUMO, KAIbKYISITOPOM).

9-ii k1ace

K konIty 00ydenust B 9-m kJiacce 00y4aronIuiics MOIy4YHT CIAeAYIOIINE MPEAMETHbIC
pe3yibTaThl:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUHN OCTPBIX YIJIOB, HAXOAUTh C UX MOMOIIBIO Pa3IUYHbIC
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPSMOYTOJIBHBIX TPEYTOJIbHUKOBY).
HaxoauTh (¢ TOMOIIbIO KalbKYJIATOPa) AJIUHBI U YIJIbI 111 HETAOIMYHBIX 3HAUCHUH.
[Tonp30Batbes hopMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM TOKJIECTBOM IS
HAXOXKJEHUS COOTHOIIEHUIN MEXly TPUTOHOMETPUYECKUMHU BETMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJI1 HAXO0KJIEHUS PA3JIMYHBIX JJIIEMEHTOB
TPEYroJIbHUKA («PEIICHUE TPEYTOIbHUKOBY ), IPUMEHATh UX IPHU PELIEHUH T'€OMETPUUECKUX
3azad.

Bnagets noHATHSAMU Tpe0Opa3zoBaHus MOA00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX
¢uryp. Ilonp30BaThCs CBOMCTBAMU OO0 TPOU3BOJIBHBIX (PUTYDP, YMETh BHIYUCIIATH IJTUHBI
Y HaXOJUTh YIJibl y MOJ0OHBIX Guryp. [I[puMeHsTh cBoiicTBa MOJ00MS B MPAKTUUYECKUX
3a/layax. YMeTh NPUBOAUTH MPUMEPHI NOJOOHBIX (PUTYP B OKPYXAIOLEM MHUPE.
[Tosb30BaTHCS TEOPEMAMU O IPOU3BEAEHUU OTPE3KOB XOPJI, O POU3BENECHUH OTPE3KOB
CEKYLIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOPAaMH, TOHUMATh UX TEOMETPUUECKUNA U (PU3UUYECKUN CMBICH, IPUMEHSTh
UX B PEIIEHUU T€OMETPUYECKUX U (PU3HUECKUX 3adau. [[puMeHsATh CKaIsipHOEe NPOU3BEICHHE
BEKTOPOB JIJIs1 HAXOKJEHUS JUIMH U YTJIOB.

[Tosb30BaTHCA METOAOM KOOPAHMHAT HA IIJIOCKOCTH, PUMEHSATD €r0 B PELIEHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a]au.

BnaneTs NOHATUSAMU TPaBUIBHOTO MHOTOYTOJIbHUKA, ITTUHBI OKPY>KHOCTH, JJIMHBI 1yTH
OKPY>KHOCTH M paJJuaHHOI MepBhI YIJia, yMETh BEIYMCIIATH IJIOIIAlb KPyTa U €ro YacTe.
[TpuMeHsTh MOy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/layax.

Haxonuth ocu (MM HEHTPbI) CAMMETPUH (PUTYP, IPUMEHATH IBUXKEHUSI TNIOCKOCTH B
IIPOCTEUIINX CIIyYasiX.

[IpuMeHsTh Moy4eHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJENH ISl 337124
peasibHOM KU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BEIYUCICHHS C IPUMEHEHUEM 01001 U
TPUTOHOMETPUUYECKUX (PYHKIHH (MOJIB3YACh, I HEOOXO0AUMO, KAIBKYISTOPOM).
TemaTn4yeckoe MIAHUPOBAHUE

/-1 KJaace
HanMeHoBaHMe KoauuecTBO yacoB JJ1eKTPOHHBIE
Ne a3/1eJIOB U TeM (uucposrre)
n/n g OTDAMMEL Beero Kontpoabhnsie | [IpakTuyeckue 06PA30BATEIbLHbIC
porp padoThI padoThI pecypebl




[Ipocrenmme
reoMeTpuueckue (GUrypsl
Y UX CBOMCTBA.
N3mepenne
re€OMETPUUYECKUX
BEJINYUH

14

TpeyronbHuKu

22

[lapannenbHbie MPSMBIE,
CyMMa yTJIOB
TPEYroJIbHUKA

14

OKpy>KHOCTb U KpYT.
['eomerpuueckue
MOCTPOEHUS

14

5

[ToBTOpEHue, 06001IeHNE
3HAaHUU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

8-i1 ki1ace

Ne
n/n

HaumenoBanmue
pa3aesioB U TeM
MPOrpaMMbl

KoandyecTBO 4acoB

Bcero

KonTpoubHbIe
padoThI

IIpakTHyeckue
padoThI

JJIEKTPOHHBbIE
(uu¢posbie)
oOpa3oBare/ibHbIE

pecypchbl

YeTbIpexyroJbHUKU

12

1

<...>

Teopema @aneca u
Teopema o
MPONOPLHMOHATBHBIX
OTpe3Kax, MoJ0OHbIC
TPEYTOJIbHUKU

15

IInmomans. Haxoxnenue
TUIOIaAeH
TPEYTOJLHUKOB U
MHOTOYTOJIbHBIX (PUTYD.
[Tmomaan mogo0HBIX

¢uryp

14

Teopema [Tudaropa u
Hayayia TPUrOHOMETPUH

10

VYTl B OKPY>KHOCTH.
Bnucannbie u
OIMCAHHBIC
YETBIPEXYTOJIbHUKH.
KacarenbHbie K

13




okpyxxHocTH. Kacanue
OKPY’KHOCTEU

6

[ToBTOpEHUE,
000011IeHNE 3HAHUA

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68

9-i1 KJ1acce

Ne
n/n

HaumMmeHoBaHnue
pa3aesioB U TEM
NMPOrpamMMblI

Kouun4yecTBO yacoB

Bcero

KonTpoJsbHbie
padoThI

IIpakTH4eckue
padéoTbI

JJIeKTPOHHBIE
(uu¢posbie)

oOpa3oBare/ibHbIE

pecypcsbl

Tpuronomerpus.

CHUHYCOB. Pelienue
TPEYTrOJIbHUKOB

TGOpCMBI KOCHHYCOB U

16

IIpeoOpazoBanue
noao0usl.
Metpuueckue
COOTHOLICHHUSI B
OKpPY>KHOCTHU

10

Bekrtopsr

12

JlexapToBbI
KOOpJIMHATHI Ha
MJIOCKOCTH

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JInHa OKPYKHOCTH U
IJIOIIAb KpYyTa.
Beruncinenune
IJI0IIAIEH

JIBH>KEHUS TTIOCKOCTH

[ToBTOpEHUE,
00001Ienue,
CHCTEeMAaTH3aI1s
3HAHUM

OBLIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

68
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7-i ky1ace
IIpoBepsiemble TpeOOBaHuA K pedyabTaTtam ocBoenust OOII

Kon

IIpoBepsiemble MpeaMeTHbIE Pe3YJIbTATHI OCBOCHUSI OCHOBHOM




NpoBepPsieMOro
pe3yJbTarta

00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus

6

I'eomeTrpus

6.1

Pacrio3naBaTh U3yueHHbIE TeOMETpHUECKUE (PUTYPBI, OTIPEACTSATH UX
B3aMMHOE PACIOIOKEeHHE, N300pakaTh reoMeTpuuecKre (QUrypshl,
BBITIOJHATH YEPTEXKHU O YCIOBUIO 3aaun. MI3MepsTh IMHEHHBIE U YTIIOBbIC
BeNIMUYMHBI. PemaTs 3a1auu Ha BHIYMCIICHUE IJTUH OTPE3KOB M BETMYHH YTJIOB

6.2

Jlenatb rpyOyro OLIEHKY JIMHEUHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B
peanbHOM KU3HU, pa3MEPOB IPUPOAHBIX 00BEKTOB. Paznuuars pazmepsl
ATUX 0OBEKTOB MO MOPSAKY BEJIMUHUHBI

6.3

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4yaM

6.4

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh
MIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB ITPU PELIEHUH 33124

6.5

[TpoBOIUTH JOTUYCCKUE PACCYKICHUS C UCIIOJIB30BAaHUEM T€OMETPUICCKUX
TEOpEM

6.6

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA MIPSMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM MEJMAHBI, IPOBEACHHON K TUIIOTEHY3€ NMPSIMOYTOJIBHOTO
TPEYTOJbHHKA, B PEIIEHNHA T€OMETPUUYECKHX 3a7a4

6.7

OnpenensiTe NapamienbHOCTh MPSMBIX C HOMOIIBIO YTII0B, KOTOPBIE
oOpasyeT ¢ HUMU cekyinas. OnpenensiTh NapayIeIbHOCTD MPSMBIX €
IIOMOILBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOU MPSMOU A0 TOUYEK APYrou
IPSMOU

6.8

Pemrats 3aaun Ha kieTyaTon Oymare

6.9

[TpoBOIUTH BHIYMCIICHHS U HAXOJAUTh YHCIIOBBIC U OYKBEHHbIE 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 3a/1a4aX C UCIIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB M MHOTOYT'OJIBHUKOB, CBOMCTB YTJIOB, 00Pa30BaHHBIX MPHU
[IEPECEUCHUH JIBYX MapaJUIeNIbHBIX NPSAMBIX CeKyller. Pemars npakruueckue
3a71a4M Ha HAXOX/ICHUE YTJIOB

6.10

Brnagere noHsATHEM T€OMETPUUECKOTO MECTA TOUEK. Y METh ONPENCIIATh
OMCCEKTPUCY yIJIa U CEPEIMHHBINA MEPICHANKYIISIP K OTPE3KY Kak
reOMETPUYECKUE MECTA TOUEK

6.11

DopMynUpOBaTH ONPEAEIEHUS OKPY>KHOCTH U KPyTa, XOPAbl U JUaMeTpa
OKPYHOCTH, MOJIb30BAThCSI UX CBOMCTBAMH. Y METh MPUMEHATH 3TU
CBOWCTBA MPU PELIEHNH 3a]1a4

6.12

Branets NoHATHEM OIHMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxXoauTh ee 1eHTp. [lonb3oBaThes pakTaMu 0 TOM, UYTO OUCCEKTPUCHI YIIIOB
TPEYTOJIbHUKA NIEPECEKAIOTCS] B OTHOW TOUYKE, U O TOM, UTO CEPEAUHHBIE
NEPNEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOW TOUYKE

6.13

Branets noHsiTuEM KacaTelbHON K OKPYKHOCTH, MOJIb30BATHCSA TEOPEMOU O
MEePICHIUKYJISIPHOCTH KacaTeJIbHOW U pajauyca, IPOBEAEHHOTO K TOUKE




KaCaHHus

6.14

ITonp3oBaThCs HpOCTeI;'IIHHMH TCOMCTPUICCKUMHU HCPABCHCTBAMHU, IIOHUMATDH
1%0,¢ HpaKTI/ILICCKI/Iﬁ CMBICJI

6.15

IIpoBOANTH OCHOBHBIE TEOMETPHUUECKUE TOCTPOCHUS C TOMOIIBIO ITUPKYJIA U
JINHEUKU

IIpoBepsiemMble 3JIEeMEHTHI COEeP:KAHMS

Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
6 ['eomeTpus
Hauanpnble nonsatus reometpun. Touka, npsmasi, OTpPE30K, Jdyd. YToi. Buasl
6.1 yriioB. BepTukanbable u cMexHbIe yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapamieabHOCTh U EPIEHIUKYIISIPHOCTD MPSMBIX
6.2 Cummetrpuunsblie purypsl. OCHOBHBIE CBOMCTBA 0ceBoi cumMmeTpuu. [Ipumepsl
' CUMMETPHUU B OKPYKAIOILIEM MHUPE
6.3 OCHOBHBIE TIOCTPOEHUS C IOMOLIBIO [IUPKYJIS ¥ JIMHENKU. TpeyroybHUK. Bricora,
' MeuaHa, OUCCEKTpHUCa, UX CBOMCTBA
6.4 PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyronbHUKa
65 CBoiicTBa U pU3HAKKU paBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCcTBa
' TPEYTOJIbHUKOB
6.6 CBoiicTBa ¥ NPU3HAKU NapaJLIENbHBIX TPsMbIX. CyMMa yrioB TPEeyrojbHUKA.
' BHemninue yribl TpeyroiabHUKa
[IpssmoyrosibHbBIN TpeyroabHUK. CBOMCTBO MEIMAHBI MPSAMOYTOJIBHOTO
6.7 TPEYroJbHUKA, TPOBEAEHHOM K runoteny3e. [Ilpu3naku paBeHcTBa
IPSMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTONIbHBIN TPEYTOJIbHUK € yIiioM B 30°
HepaBeHcTBa B reoMeTpHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIMHE
6.8 JIOMaHO#, TeopeMa 0 OOJIbIIIeM yTIie B OOJIbIICH CTOPOHE TPEYTOIbHUKA.
[lepnenaAuKyIsIp U HAKJIIOHHAS
6.9 I'eomeTpuyeckoe MeCTO TOUEK. brucceKkTprca yria U CepeIMHHBIN NEPIICHINKYJISAP
' K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUYEK
6.10 OKpYyKHOCTb U KpPYT, XOpAa U JUAMETP, UX CBOKMCTBA. B3auMHOe pacnonoxxeHue
' OKPYXXHOCTH U npsiMoi. KacarenbHas 1 cekymias K OKpy>KHOCTH
6.11 OKpy>XHOCTb, BIIMCAHHAS B YroJl. BnucanHas ¥ onvcaHHas OKPY>KHOCTHU
' TPEYroJIbHUKA
8-ii ky1ace

IIpoBepsiemble TpeOOBaHuA K pedyabTaTram ocBoenust OOII

Ko .

0 (J)IBe AEMOT0 IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
POBEp oOpa3oBaTesibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0o 00pa3oBaHMsI

pe3yJbTara

6

I'eomerpus




6.1

Pacrnio3naBaTh OCHOBHBIC BHU/JIbI YCTBIPCXYT'OJIbHUKOB, UX 3JICMCHTHI,
MOJIb30BAThCS UX CBOMCTBAMM IIPpH pCIICHUH IT'COMCTPUICCKHX 3aaa4

6.2

[IpuMeHATh CBOMCTBA TOUKHM NIEPECEUCHUS MEIUaH TPEYTOJIbHUKA (IIEHTpa
Macc) B pPEIlICHUH 3a/1a4

6.3

Brnanets noHsTHEM CpeHEN IMHUN TPEYTOJIbHUKA U Tpanely, IPUMEHATh
VX CBOMCTBA IPU PEIICHUH T€OMETPUUYECKUX 3a1ad. [lonb3oBarscsa Teopemont
daneca 1 TEOPEMOM O TPONOPIUOHAIIBHBIX OTPE3KaX, MPUMEHSTh UX JJIS
pelIeHUs TPAKTUYECKUX 3a7a

6.4

[IpuMeHsTh MPU3HAKK TOI00MS TPEYTOJIBHUKOB B PEIICHUN T€OMETPUIECKUX
3a1a4

6.5

[Tonb3oBaThesa Teopemoit [Tudaropa ni1s perieHns reoMeTpuYecKux u
MpakTU4YecKux 3aaa4d. CTpOUTh MaTEMATUUECKYIO MOJIETh B MMPAKTUYECKUX
3a/1ayax, CaMOCTOSITENIBHO JIENaTh YEPTEK U HAXOJIUTh COOTBETCTBYIOIIHE
JUTUHBI

6.6

BJ'IaIIGTB MMOHATHAMHA CHHYCA, KOCMHYCAa U TAHI'CHCA OCTPOIo yrija
I[MPAMOYTOJIBHOI'O TPCYI'OJIbHUKA. ITonbp30BaThCS ATUMHU IOHATUSIMU JIIA
PCHICHUA IMMPAKTHUYCCKUX 3a1a4

6.7

Boruncnsate (pa3nudHbIMU c11oco0aMu) IJI0LAAb TPEYTOJbHUKA U TUIOIIA U
MHOT'OYTOJIBHBIX (DUTYp (TI0JIB3YACH, II€ HEOOXOIUMO, KAJIbKYJISTOPOM).
[IpuMeHsTh oy4eHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax

6.8

Brnagere noHATHSIMA BOIMCAHHOTO U LIEHTPAIIBHOTO YTJIAa, HCIIOIb30BATh
TEOPEMBI O BIMCAHHBIX yTiaX, yriaXx MKy XOpAaMu (CeKYITUMH) U yIIie
MEKJy KacaTeJIbHOM U XOPAOW NPU PELIEHUU T€OMETPUUYECKUX 3a1a4

6.9

BJ'IaI[eTB IMOHATHUEM OIMMCAHHOI'O YCTBIPCXYI'OJIbHHUKA, IIPUMCHATDH CBOMCTBA
OIMMCAHHOI'0 YCTBIPCXYI'OJIbHUKA ITPHU PCIICHUHN 3aaa4

6.10

[IpuMeHATH MoTydYeHHBIC 3HAHUS HA TIPAKTHUKE - CTPOUTHh MaTEeMAaTHUECKHE
MOJCIH JUTS 33729 PeaTbHOU KU3HHU U MIPOBOJIUTH COOTBETCTBYIOITUE
BBIYHCIICHUS C IPUMEHEHUEM TTO100USI U TPUTOHOMETPHUH (TIOJIB3YACH, TE
HE00XO0IUMO, KAJIbKYJISITOPOM)

IIpoBepsieMble 3JIEMEHTBI COACPKAHUSA

Kon IIpoBepsieMblii 3JIEMEHT CO/ICPKAHUSA
6 ['eomerpus

6.1 UYeteipexyronbHuki. [lapamnenorpamm, ero nmprusHaku U CBOMCTBA

6.2 [IpsiMoyrosnbHUK, pOMO, KBaJIpaT, UX IPU3HAKKU U CBOWCTBA

6.3 Tpamenusi, paBHOOOKas Tparmemnus, €€ CBOWCTBA U MPU3HAKU. [IpsiMoyrosbHast
Tparnenus

6.4 Merton ynBoenus meauansl. LlenTpanbnas cummerpus. Teopema daneca u
TEOpEMa O MPOMOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp Macc TpeyrojapHuKa




[TonoGue TpeyromsHuKOB, K03 duiment nomxoodus. [Ipusnaku mogoOus

6.6
TPEYroJbHUKOB. [[puMeHeHmne moqooust mpy peleHny MPaKTUYECKUX 3a/1a4
6.7 dopMyIibl AJid IIOIIAIU TPEYToJbHUKA, TapajuieiorpaMma, poMOa U Tpareuuu
6.8 CaoiicTBa mioniaaei reomeTpuyeckux ¢puryp. OTHOIIEHHE TUIONIAIeH MOA00HBIX
' (buryp
6.9 Brruncnenne miomaaei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB HA KIIETYATOU
' Oymare
6.10 Teopema ITudaropa. I[Ipumenenne Teopemsl [Iudaropa npu permeHuu

IMPAKTUYICCKUX 3a1a4

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO yria NPsIMOYTOJbHOTO TPEYTOJIbHUKA.

6.11 | OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. TpUTrOHOMETpUYECKUE PYHKIIHH

yriioB B 30°, 45° u 60°

6.12

BrniucanHble U IEHTpANIbHBIE YTIIBI, YTOJI MEXAY KacaTeIbHOU U XOPJOH. YTIIbI
MEXKy XOpAaMU U CEKYIIUMU

6.13 |BnucaHnHbIe U OMCAHHBIE YETHIPEX YT OIbHUKH

6.14

B3aumHoe pacnonoxenue n1Byx okpykHocten. Kacanue okpyxuocreid. OOmue
KacaTeJbHbIE K IBYM OKPYXHOCTSM

9-i1 ki1acc

IIpoBepsiemble TpeOOBaHusA K pedysabTaTam ocBoenust OOII

Kon
MPoBePsSIeMOro
pe3yJbTara

IIpoBepsieMble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHMSI OCHOBHOM
o0pa3oBaTeyibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (QYHKIIMHU OCTPBIX YIJI0B, HAXOAUTh C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI IPSAMOYTOJIBHOTO TPEYTOJIbHUKA
(«pemienre NpsIMOYTOJIbHBIX TPEYTOJbHUKOBY). HaxoauTh (¢ HOMOUIbIO
KaJIBKYJISITOPA) JUIMHBI U YTJIbI JU1sl HETAOJUYHBIX 3HAYEHU I

6.2

[Tonb3oBaThes popmMyiaMu MPUBEIEHNUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXIECTBOM JJIs1 HAXOXKJICHUS COOTHOLLICHUN MEXKYy TPUTOHOMETPUIECKUMHU
BEJINYMHAMHU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISL HAXO0XKACHUS Pa3JIMYHbBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPU
pELIEHNH T€OMETPUYECKHX 3a1a4

6.4

Bragets moHATHAMYU TTpeoOpa30BaHUs OO0, COOTBETCTBEHHBIX
aneMeHTOB o 00HbIX Guryp. [Tonp30BaThCs CBOMCTBAMU 1101001
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JJIMHBI M HAXOAUTH YTJIBI Y
mogo0HbIX (uryp. [IpumeHsaTs CBOMCTBA MOA00MS B MPAKTUUYECKHUX 33/1a4aX.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPY>KAIOIIIEM MUPE

6.5

ITons30BaThCs TE€OpEMaMM O IIPOU3BCACHNH OTPE3KOB XOpd, O IIPOU3BCACHNHA
OTPE3KOB CCKYIIIUX, O KBAAPaTe KacaTeJIbHOM




[Tonb30BaTbCA BEKTOPaMH, MOHUMATh X TEOMETPUUECKUNA U (PU3UUECKUIN
CMBICTI, IPUMEHSTH UX B PELICHUH T€OMETPUUECKUX U (PU3NUECKUX 3a/1ad.
IIprMeHATh CKaNsIpHOE NMPOU3BEAECHUE BEKTOPOB ISl HAXOKACHHUS JUIMH U
YIJIOB

6.6

[Tonp3oBaThCs MCTOAOM KOOPAIWHAT HA IINIOCKOCTU, IIPUMCHATH €CT'O B
PCHIICHUH IT'COMCTPHUUCCKUX U ITPAKTHUYCCKUX 3aa4

6.7

Braners NOHATUSAMY NPABUIBHOTO MHOTOYTOJIbHUKA, JNIMHBI OKPY’KHOCTH,
JUIMHBI 1IyTH OKPY’KHOCTH M PaIMaHHOW MEPBI yIJIa, YMETh BBIUNCIIATH
IIOIIAAb KPyTra U ero yacte. [I[puMeHsaTs nojry4eHHbIE yMEHUS B
IIPAKTUYECKUX 3a/1a9ax

6.8

6.9 Haxonuth ocu wiu HeHTPbl CUMMETPUU (PUTYD, TPUMEHSATH JIBHKECHHUS
' IUIOCKOCTHU B MPOCTEHIINX CAydasx

[IpuMeHATH MOTydYeHHBIC 3HAHUS HA TIPAKTUKE - CTPOUTHh MaTEeMAaTHUCCKHE
MOJCIH TSI 3a71a9 PeaTbHOU KU3HHU U MPOBOJUTH COOTBETCTBYIOIITHE
BBIYHCIICHHSI C IPUMEHEHHUEM OO0 U TPUTOHOMETPUUYECKIX (HYHKITHMA
(T0JIB3YSICh, T/I€ HEOOXOAUMO, KAJIbKYJIATOPOM)

6.10

HpOBe ACMbBIC 3JICMCHTBI COACPKaAHNUA

Kox |IIpoBepsiemblii 3JieMeHT COJEePKAHUS

6 |[eomerpus

Cunyc, kocunyc, Tauretc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE

6.1
TOXACCTBO. qDOpMYJIBI IMPpUBCACHUA

Pemenue TpeyroabHUKOB. Teopema KOCMHYCOB U TEOpeMa CUHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB

6.2

6.3 |IIpeoOpazoBanue moaoous. [TomoOme COOTBETCTBEHHBIX 3JIEMEHTOB

Teopema o Ipon3BEICHUN OTPE3KOB XOP/I, TECOPEMBI O TPOU3BEICHUN OTPE3KOB

6.4 .
CCKyIIHX, TCOPCMA O KBaJpaTC KaCaTCIIbHOU

BekTop, ayvHa (MOaysb) BEKTOPA, COHAIPABICHHBIE BEKTOPHI, IPOTHUBOMOIO0KHO
6.5 |HampaBJeHHbBIE BEKTOPHI, KOJNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEpAIlUU
HaJl BEKTOpamu. Pa3nokeHne BEKTOpa M0 ABYM HEKOJIIIMHEAPHBIM BEKTOpaM

Koopaunatel BekTopa. CkansgspHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
HAXOXKJICHUS JJIUH U yTJIOB

6.6

JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTU. Y PAaBHEHUS MIPSMON U OKPYKHOCTH B
6.7 |KoopIMHAaTax, MepeceyeHue OKPYKHOCTEH U MpsAMbIX. MeTo ] KOOpAUHAT U €ro
MIPUMEHEHUE

6.8 |IIpaBuibHBIE MHOTOYTOJIBHUKHU

JnvHa okpyxHocTu. ['pagycHas u paauaHHas Mepa yria, BBIYUCICHUE JJIUH JIyT

6.9 .
OKPYHOCTEN

6.10 |ILmomane kpyra, CEKTOpa, CErMeHTa

6.11 | /IBmeHHs MIIOCKOCTH U BHYTPEHHHE CUMMETpUH (PUTyp (3J€MeHTapHbIE




‘ npeactasienust). [lapannensubiii nepenoc. [ToBopor

IIpoBepsiembie Ha OI'D mo maremaTuke TpedoBaHusl K pe3yiabTatam ocBoeHus OOII

000

Jlnis mposenenust OI'D mo MareMaTuke UCIONB3YETCs MepeUeHb (KOAUPHUKATOP) MPOBEPAEMBIX
TpeboBanmii k pesynbraram ocBoeHuss OOII OOO u nepedeHb NEMEHTOB COJAEPKAHUS.
Ilepeyens (koaudukaTop) npoBepseMbIX TPeOOBaHU K pe3yjbraTaMm ocBoenus OOIIL

000

Kon IIpoBepsiemble TPeOOBAHUA K NPeIMETHBIM Pe3yJbTATAM 0CBOCHHUSA
NPoOBePsSEeMOro | OCHOBHOM 00pa30BaTe/IbHOM MPOrPpaMMbl OCHOBHOT'0 00111€r0
TpeOGoBaHus | oOpa3oBanust Ha ocHoBe PI'OC

YMeHue oneprupoBaTh NOHATUAMU: MHOXKECTBO, IOJAMHOXKECTBO, ONIEpallun
HaJl MHO>KECTBAMH; YMEHHUE ONIEPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN Ipad,
JEPEBO, LUKII, IPUMEHATD UX IPU PELICHNN 3a/1a4; YMEHUE UCIOIb30BATh
rpaduyeckoe npeacTaBIeHUEe MHOKECTB JUIsl ONTMCAHUS pealbHbBIX IIPOLIECCOB
U SIBJICHUU, IPU PEUICHUH 3a]1a4 U3 APYTUX yU4E€OHBIX TPEAMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPENEIICHUE, AKCHOMA, TEOPEMA,
JIOKa3aTeIbCTBO; YMEHHE PACIIO3HABATh UCTUHHBIE U JIOKHbBIC
BBICKA3bIBaHUS, IIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YHUCIIO, IIPOCTOE U
COCTaBHOE YUCJIO0, IEITUMOCTh HATYPaIbHbIX YHACEII, IPU3HAKU JEIUMOCTH,
LIEJI0€ YHCII0, MOyJIb YHCJIa, OOBIKHOBEHHAS APOOb U AecAITUYHAs 1po0b,
CTaHJAPTHBIN BUJ YUCIA, PALIMOHAIIBHOE YNCIIO, UPPALMOHAIIBHOE YHCIIO,
apru(pMeTUYECKU KBaJAPATHBINA KOPEHb; YMEHHUE BBITIOJIHSTH IEUCTBUS C
YUCJIAaMH, CPABHUBATH U YIIOPSAOYNBATH YUCIA, IPEACTABIATH YUCIIA HA
KOOPAMHATHOM MPSAMOM, OKPYTJISATh YNCIIA; YMEHUE ENIaTh IPUKUIKY U
OLIEHKY PE3YJIbTaTa BIYUCICHUI

YMeHue onepupoBaTh MOHATUSMHU: CTETICHD C IIEIbIM ITOKa3aTeIeM,
apupMeTHIECKU KBaJAPaTHBIN KOPEHb, MHOTOUJIEH, aJireOpanyeckast 1po0b,
TO]IE€CTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOW CTENEHU OOJIbIIIE €IUHUIIBI;
YMEHUE BBITIOJIHATH pacyeThl o popMyiiaM, MpeoOpa3oBaHUsI 1EIbIX,
JIPOOHO-PAITMOHATBHBIX BRIPAKEHUHN U BRIPAKECHUN C KOPHIMH, PA3JI0OKEHUE
MHOTOYJICHA Ha MHOXHUTENH, B TOM YHCJIC C UCTIOJIb30BaHUEM (HOPMYJT
Pa3HOCTH KBaJIPATOB M KBaJipaTa CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OTHON
IIEPEMEHHOM, YHNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHE
pelaTh JMHEWHbIE U KBaIpaTHbIE YpaBHEHUS, IPOOHO-paIliOHATbHbBIC
YPaBHEHHUS C OAHOM MTEPEMEHHON, CUCTEMBI JIBYX JINHEMHBIX YPAaBHEHU,
JMHEMHbIE HEPAaBEHCTBA U UX CUCTEMBbI, KBaJpaTHbIE U APOOHO-
palMOHAJIBHBIE HEPABEHCTBA C OJHOU IIEPEMEHHOM, B TOM YUCIIE IIPU
pELIEHNH 3a7a4 U3 PYTUX IPEAMETOB U MPAKTUUECKUX 3a/1a4; YMECHHE
MCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYIO M KOOPAMHATHYIO IIJIOCKOCTh JJIS
U300paKeHUs pelIeHU YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHUAMU: QYHKIHS, rpaduK QYHKIMH, HYJTU




(YHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, IPOMEXKYTKH BO3PACTAHMUS,
yObIBaHUs1, HAMOOJIbIIIEE U HAUMEHbIIIee 3HauUeHUs (yHKIIUN; YMEHHUE
OTIEpUPOBATH MOHATUSAMU: MIPsiMasi MPOTOPIIUOHATBHOCTD, IMHEHHAs
GyHKIMS, KBaApaTH4Has QyHKIKs, OOpaTHas MPOMOPLUUOHATIBHOCTD,
napaboua, runep0osa; yMeHue cTpouTh rpaduku QyHKIUN, HCTIONb30BATh
rpaduKu A7 ONpeeNeHHs CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, IS
pelIeHus 3a/1a4 U3 APYruX y4eOHbIX IPEMETOB U PeabHOMN KU3HU; YMEHUE
BBIpa)XKaTh (POPMYJIaAMHU 3aBUCUMOCTH MEX1y BETUYNHAMU

YMeHue onepupoBaTh MOHATUSIMH: ITOCIEAOBATEILHOCTD, apu(MeTHIecKas u
TreOMETpPUYECKast MPOTPECCUH; YMEHHUE MCTIOIB30BaTh CBOMCTBA
MOCJIEIOBATEILHOCTEH, (DOPMYJIIBI CYMMBI M OOIIETO WICHA NP PEIICHUN
3a/1a4, B TOM YUCJIE 3a7a49 U3 IPYTUX YICOHBIX MPEIMETOB U PeaTbHON
KUZHH

YMeHue pemarh 3aa4u pa3HbIX TUIOB (B TOM YKCIIE HA TPOIEHTHI, TOJIU U
4acTH, IBIKEHHE, paboTy, IEHY TOBapOB U CTOMMOCTb IMOKYIIOK U YCIIYT,
HAJIOTH, 3a7]a4M U3 00JIACTH YIPaBJICHUS JIMYHBIMU U CEMEIHBIMU
(buHaHCAMU); YMEHUE COCTABJISITh BRIPAXKEHUS, YPABHEHM I, HEPABEHCTBA U
CUCTEMBI 10 YCIIOBUIO 3aa4H, HCCIIEI0BATh MOJIYYEHHOE PELICHUE U
OIICHUBATh MPABJONOI00HOCTh MOJTYUYEHHBIX PE3YJIHTaTOB

YMeHne onepupoBaTh MOHATUSAMUA: (PUTYpa, TOUKA, OTPE30K, IpsMas, JIyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHHK, TPEYTOJIbHUK, PABHOOCIPEHHBIN
PAaBHOCTOPOHHUU TPEYTOJIBHUKH, IPSIMOYTOIbHBIN TPEYTOJIbHUK, MEINAHA,
OuCceKTpHca U BbICOTA TPEYTrOJIbHUKA, YETHIPEXYTOJIbHUK, MapauieiorpaMM,
pOMO, IPSIMOYTOJILHUK, KBAJIpaT, TPAMeIus; OKPY>KHOCTb, KPYT,
KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYpaMH; YMEHHE
pemaTh 3a7a4u, B TOM YHCIIC U3 MOBCETHEBHON KU3HU, Ha HAXO0XKIEHUE
Tr€OMETPUYECKUX BEJIMYHMH C MPUMEHEHNEM M3YYEHHBIX CBOMCTB (puryp u
dbakToB

10

YMeHue onepupoBaTh MOHATUSIMU: PAaBEHCTBO (GUTYpP, PAaBEHCTBO
TPEYTOJIBHUKOB; TTAPAIICTFHOCTD M MEPIIEHIUKYISIPHOCTD MPSAMBIX, YTOJ
MEXIy MPSMBIMH, TICPIICHIUKYJISP, HAKIIOHHAS, POCKITUS, TT000ue Guryp,
110/I00HBIC TPEYTOJILHUKH, CAMMETPHS OTHOCUTEIHHO TOUYKHU U MPSIMON;
yMEHHUE PacIO3HaBaTh PABEHCTBO, CAMMETPHUIO U mojo0ue uryp,
MapajuieIbHOCTh U MEPIEHANKYISIPHOCTD MIPSIMBIX B OKPY>KAIOIIEM MHPE
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YMeHue onepupoBaTh NOHATUAMMU: JJIMHA, PACCTOSIHUE, YTO (BEIUYMHA
yTila, CHHYC U KOCHUHYC yTJla TPEYTroJIbHUKA), TJI0IIa/lb; YMEHUE OIIEHUBATh
pasMepsl MPEeIMETOB U OOBEKTOB B OKPY’KAIOIEM MUPE; YMEHUE TPUMEHSITh
dbopmyIibl IepuMeTpa U TJIOIIAA MHOTOYTOJILHUKOB, JUIMHBI OKPY>KHOCTH U
IJIOIIAIU Kpyra, o0beMa IpsIMOYTOJIbHOTO Mapasljiesienume/1a; yMeHue
NPUMEHATH TPU3HAKU PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroJjibHUKa, Teopemy [ludaropa, TpPUTOHOMETPUIECKHUE COOTHOIICHHUS JITIS
BBIYMCIICHUS JUIMH, PACCTOSHUU, TUIOIIACH

12

YMeHue n3o0paxarh miIockue GUrypbl ¥ ©X KOMOWHAIINH,
NPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C TOMOIIIHIO YePTEIKHBIX




HHCTPYMCHTOB U JJICKTPOHHBIX CPCACTB 110 TCKCTOBOMY WJIM CUMBOJIBHOMY
OIIMCAHHIO

13

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMA KOOPIUHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, TPOU3BEJCHUE BEKTOpA Ha
YHCJIO, CKAJISIPHOE MPOU3BE/IEHUE BEKTOPOB; YMEHUE UCIIOJIb30BaTh BEKTOPHI
Y KOOPJMHATHI JIJIsl PEJICTABIICHUS JJAHHBIX U PEIlIeHUs 3a/a4, B TOM YHCIIe
U3 IPYrUX y4eOHBIX MPEIMETOB U peabHOM )KU3HU

14

YMeHue onepupoBaTh NOHATUSAMU: CTOJIOMKOBBIE U KPYTOBBIE THArPAMMBI,
TabJIUIIbI, cpeiHee apudmeTnueckoe, Mearuana, HauooJbIlee 1 HAMMEHbIIIEe
3HAYEHHUS, pa3Max YUCIOBOIO HA0Opa; yMEHUE U3BJIEKATh,
MHTEPIPETUPOBATH U MTPEOOPa30BHIBATH HHPOPMAIIUIO, TPEACTABICHHYIO B
TabJIMIAX U Ha MarpaMMax, OTpa)arollylo CBOMCTBA U XapaKTEPUCTUKU
peanbHBIX IPOLIECCOB U SBJICHUI; YMEHUE PACIIO3HABATh U3MEHUHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh NOHATUSAMU: CITyYalHBIN OMBIT (CITy4aiiHbIN
AKCIIEPUMEHT), JJIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIN UCXO0/1) CTy4aitHOTO
OMbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHUE HAXOUTh
BEPOSITHOCTH CITyYalHBIX COOBITUI B ONBITAX C PABHOBO3MO>KHBIMU
AJIEeMEHTAPHBIMU COOBITUSIMU; YMEHUE PEIIaTh 3a/1a4l METOI0M
OpPraHU30BaHHOTIO Mepedopa U ¢ UCIOIb30BAHUEM MPABUIIA YMHOKEHUS;
YMEHHUE OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI U SIBJICHH, IOHUMATh
POJIb IPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH B
OKPYKAIOIEM MHPE U B )KU3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBILIKX YHCEN U €r0 POJIbI0 B MACCOBBIX
SBJICHUSIX

16

YMeHue BbIOMpaTh MOAXOIAIINI U3YYEHHBI METO/ JIJISl pEILICHUS 3a/1a4H,
MIPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U
KW3HU, PACTIO3HABATh NIPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B HCKYCCTBE,
ONMCHIBATH OTAEIbHBIE BBIAAIOIINECS PE3YJIBTATHL, TIOJYyYECHHBIE B XOIE
pPa3BUTHS MATEMATUKU KaK HayKH, IPUBOJUTH IPUMEPBI MATEMATHUUECKUX
OTKPBITUHM U UX aBTOPOB B OTEYECTBEHHOW U BCEMUPHON MCTOPUHU

IlepedeHb 2J1eMEHTOB co/iep:KaHusl, npoBepsaeMbix Ha OI'D mo maremaTuke

Kox |IIpoBepsiemblii 3jieMEHT COACPKAHUA

1 Yucia 1 BEIYUCIICHUS

1.1 |HarypanbHble u uenblie uncia. [[pu3Haku 1eIMMOCTH HENbIX YUCENT

1.2

OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, TIPOIICHTHI, 0ECKOHEYHBIC ITEPHUOTHUCCKHC
Ipodu

1.3 |PamumonanpHbIe yrcia. ApudMeTUIECKUE OTIEPAINH C PAIMOHAIBHBIMUA YUCIAMHU

1.4 |]leiicTBuTENbHBIC YMCIa. ApU(METUUECKHUE ONIEPAINH C IEHCTBUTEILHBIMU YHCIIAMH

1.5

[TpuGauKeHHbIe BEIYUCIICHHUS, PABUIIA OKPYTJICHUS, IPUKUIKA U OIIEHKA pe3yibTaTa
BBIYUCJIICHU




Anrebpanyeckue BbIpaKeHHs

2.1 | bykBeHHbBIE BbIpaXXeHHs (BBIPAKEHUS C IEPEMEHHBIMU )
99 Crenenb ¢ ensiM nokazaresiaeM. CTeneHb ¢ paloHalbHbIM Moka3areneM. CBoiicTBa
CTENIEHU
2.3 | MuorowieHb
2.4 | AnreGpanyeckas Apo0b
25 Apubdmernyeckuii KOpeHb HaTypajbHOU cTrenenu. [{eficTBus ¢ apudMeTHYeCKUMHU
KOPHSIMU HaTypaJbHOU CTEIeHH
3 | YpaBHeHUS U HEpaBEHCTBA
3.1 |Lensie u npoOHO-panoHaNIbHbIe ypaBHEHUS. CHUCTEMBI M COBOKYITHOCTH YPaBHEHHI
39 Lenble 1 1poOHO-paloHaNbHbIEe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTHU
HEPABEHCTB
3.3 |Pemenue TeKCTOBBIX 3a/1a4
4 |YucnoBble OCIENOBATEILHOCTU
4.1 |IlocienoBaTeIbHOCTH, CIIOCOOBI 3aIaHMS MOCIIEI0BATEIILHOCTECH
4.2 | Apudmernueckas u reomeTpudeckas nmporpeccun. Gopmysa CI0KHBIX TPOLIEHTOB
5 DOyHKIUU
OyHkIus, crnocoOsl 3aaanus pyHkiuu. ['padux pynkuuu. O6macTh onpeneneHus u
51 |MHOXKECTBO 3HadeHni Gpynkunu. Hymm Qynkmmm. [TpoMexyTku 3HaKOTIOCTOSIHCTBA.
[TpomexyTKH MOHOTOHHOCTH (DYHKIIHH. MaKCUMyMbl I MUHUMYMBbI ()yHKITHH.
Haubonbiiee n HanMeHbIee 3Ha4eHne (QYHKIMN Ha IPOMEKYTKE
6 Koopannate! Ha NpssMOM U TNIOCKOCTH
6.1 |KoopaunatHas npsimas
6.2 | /lexapTOBBI KOOPAMHATHI HA TUIOCKOCTH
7 |T'eomerpus
7.1 |T'eomerpuyeckue GUrypbl U X CBONCTBA
7.2 | TpeyroibHUK
7.3 | MHOroyrojipHuKU
7.4 | OKpy>XHOCTb U KpYyT
7.5 |H3MmepeHne reoMeTpuyeCcKUX BETUYUH
7.6 | BekTophl Ha MIIOCKOCTH
8 |BeposTHOCTB M CTaTUCTHKA
8.1 |OmmcarenpHasi CTATUCTHKA
8.2 |BeposiTHOCTB




8.3 |KomOunatopuka
8.4 |MmuoxecTBa
8.5 |I'padsr




