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IHOACHUTEJIBHASA 3AIINCKA

I'eomeTpust KaK OJIMH U3 OCHOBHBIX Pa3/I€JIOB MIKOJIbHON MaTeMaTUKH, UMEIOLINN CBOEH LIEIbI0
obecrneynThs U3yyeHHe CBOWCTB M Pa3MepoB (UIYp, UX OTHOLIEHHWH M B3aUMHOE paclOJIOKEHUE,
OIMPAETCS Ha JIOTHUYECKYI0, J0KA3aTeNIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHUs reOMEeTpUH Ha YpOBHE
OCHOBHOI0 00I1ero 0o0pa30BaHUs 3aKJIIOYAETCS B TOM, YTO OOYyYaroIIMHCS Y4YUTCA INPOBOAUTH
JI0Ka3aTelIbHbIE PACCYXKAEHUS, CTPOUTH JIOTMYECKHE YMO3AK/IIOUEHMsI, J0Ka3bIBaTb HCTUHHBIC
YTBEPXKJIEHHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXKAECHUS «OT MPOTHUBHOIO»,
OTJIMYaTh CBOMCTBAa OT NMpPHU3HAKOB, (OpMYIMPOBaTh OOpaTHbIE yTBepXKIeHMs. Ocoboe 3HaueHue
Jl0Ka3aTelbHas JIMHUSA UMEeT Ul yIiIyOJaEHHOTO U3y4eHUsl MaTeMaTHKH.

L1esbto U3y4yeHUs: FEOMETPUH SBIISIETCS UCIOIb30BaHUE €€ KaK HHCTPYMEHTA P PELIEHUN KaK
MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3a7ay, BCTPEYAIOLINXCS B peaabHOM ku3HU. OOydaronuiics
JOJDKEH HAy4yuTbCsS OINpPENEeNsTh I'€OMETPUUYECKYI0 (UTYpy, ONMCHIBATh CIOBAaMHM YepTEX HIN
PUCYHOK, HaWTH IUIOIIAAb 3€MEJIbHOIO Yy4acTKa, pacCUUThIBaTh HEOOXOMUMYIO JJIUHY
OIITOBOJIOKOHHOT'O Kabesi il TpeOyeMble pa3Mepbl rapaka /Ui aBTOMOOMIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTEIbHAS JIMHUS B M3y4eHUU reomeTpuu. llpu pemeHuu 3agad mpakTUYECKOIro
XapakTepa OOYy4YaloLUiics y4YUTCs CTPOMTh MaTeMaTHYECKUE MOJAEIM pealbHbIX JKU3HEHHbIX
CUTYyallU{, MPOBOAMUTH BBIYMCICHUS U OLEHUBATh a/IeKBATHOCTh MOJIYYEHHOTO pe3ybTara.

Oco6eHHOCTh y4eOHOro Kypca yriayOJ€HHOrO HM3y4eHHs T€OMETPUU COCTOMT B TOM, UTO
o0yyaromuecst He IPOCTO 3HAKOMSATCS € ONpeAeIEHHBIMU OHATHIMH, a YBEPEHHO OBJIA/IEBAIOT UMHU.
CymecTByronye TeMbl IPOrpaMMbl 6a30BOr0 Kypca FeOMETpUH HM3ydaroTcs Ha Ooiiee riiyOoKoM
ypOBHE, a oOywarolmiuecsi NMpUOOpeTaroT yMEHUs, MOMOTAOLIMEe UM YBEPEHHO NPUMEHSTh CBOU
3HaHUS HE TOJBKO B MaTeMaTHKe, HO M B CMEXHBIX IMpeAMeTax, MpexJe Bcero (u3nKe U
nH(pOpMaTHKe, a TAK)KE M0JIb30BAThCS OTYYEHHBIMU 3HAHUSMU IIPH PELICHUH MTPAKTUYECKHX 3a/1ay.

CornacHo yueObHOMY mIaHy B 7-9 kiaccax u3ydaeTcs YyIIyONn€HHbIM ydeOHbIM Kypc
«['eomeTrpusi», KOTOPBIM BKJIKOYAET CIEAYIOIIME OCHOBHBIE pasnensl coaepxkanus: «Hadama
reomeTpun», «TpeyroibHUKn», «OKpYKHOCTbY, «UeTblpéxyronbHukny, «Ilogobue», «neMeHTbI
TpuroHometrpumny», «llmomann», a takxke «Merox koopauHaT», «Bekrops», «lIpeobpazoBanus
IIJIOCKOCTHU.

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoaurcs 204 yacos: B 7 kiacce — 68 gacoB (2
yaca B HeJleqIo), B 8 kiacce — 68 yacos (2 yaca B Hezeno), B 9 kiacce — 68 yacos (2 4aca B HEJIENIO).

COJEP/)KAHUE OBYYEHUA
7 KJIACC

Hayana reomerpun

Hcropusi BOSHUKHOBEHHS U pa3BUTHUs reomeTpuu. HadanbHble MOHATHS reomeTpuu. Touka,
npsiMasi, OTpe3oK, Jiyd. [ToHsTHe 00 akcrome, TeopeMe, 10Ka3aTeIbCTBE, ONPEIEICHUH.

B3aumHoe pacnionoxeHnue Touek Ha npsmMoil. Mi3MepeHue IIMHbI OTpe3Ka, pacCCTOSHUE MEXTY
TOUYKAMH.

[Tonymiockocts U yrois. Buasl yrinos. i3MepeHue BenuunH yrioB. BepTukanbHble U CMEKHBIE
yrasl. [lapannenbHble M NEpHEHIUKYJISpHBIE TNpsAMble. PaccTosHME OT TOYKHM [0 MPSMOM.
buccekrpuca yria.



Jlomanast. Bunpl nomanbix. JlnvuHa momanoid. MHoroyroiasHuky. [lepumerp MHOTOyroJibHUKA.
[ToHsiTHE O BBIMYKIIBIX M HEBBITYKJIBIX MHOTOYIOJIbHUKAX.

[lepBuuHbIe peACTaBICHUS O PAaBEHCTBE PUTYP, UX PACHIOTIOKEHUN, CHMMETPUH.

[Ipocreiimume noctpoenus. UHCTpyMEHTHI 1Sl U3BMEPEHUNA U TOCTPOCHUM.

TpeyrojibHuku

Bunbl TpeyroiabHHUKOB: OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIC, TYIOYTOJIbHbIE, pABHOOEIPEHHEIE,
paBHOCTOpOoHHUE. Menuana, OMCCeKTprca U BBICOTA TPEYTOIbHHKA.

PaBenctBo TpeyronbHukoB. IlepBblii M BTOpPOW NPU3HAKKM pABEHCTBA TPEYTrOJbHUKOB.
PaBHOOeipeHHbBIE TPEYTOJIBHUKHY U X cBOMCTBA. [Ipr3Hak paBHOOEIpeHHOTO TpeyrojibHUKa. TpeTHii
MIPU3HAK PABEHCTBA TPEYTOJIbHUKOB.

CooTHOILIEHHsST MEXIy CTOPOHAMHM W yIiaMu TpeyrojbHuKa. HepaBeHCTBO TpeyroJyibHHKA.
HepaBeHcTBO 0 1yIMHE TOMaHOM.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOMCTBa oceBoW cuMMeTpuu. [Ipumepsl cummeTpun B
OKpPY’KarollleM MHpE.

HapanieabHbie npsavMbie. CyMMa yIriioB MHOTOYT0JIbHHKA

[TapanienbHOCTh TPSIMBIX, HUCTOPUYECKHE CBEICHHMS O IOCTyiaTe EBKiMga u o poiu
JloGaueBckOro B OTKPBITUM HEEBKIHUIOBOW reomerpuu. CBOWCTBA M MPU3HAKU MapaIeNbHBIX
npsMbix. CymMMa yIiioB TpeyrosibHUKa. BHemHue yribl TpeyrojibHuka. CymMMa BHYTPEHHUX YIJIOB
MHOI'OYTOJIbHUKA U CYMMa BHEIIHHUX YIJIOB BBIIMYKJIOIO MHOIOYT'OJIbHUKA.

IIpsimoyroJibHble TPEYTr0JbHUKH

[Ipu3Haku paBeHCTBA MPSMOYTOJbHBIX TPEYroJbHUKOB. llepneHaukynsp W HaKJIOHHas.
CBOICTBO MeIMaHbI MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K runoTenyse. [IpsaMoyronbHbiii
TPEYrOJbHUK C yIriioM B 30°.

Okpy:KHOCTH

IToHATHS OKPYKHOCTH M Kpyra. JJIEMEHTHI OKPY>KHOCTH M Kpyra: LIEHTp, pajnycC, TUaMeTp,
XOpAa, UX CBOMCTBAa. B3auMHOE pacronokeHue OKpyXHOCTU U npsAMoi. KacaTenbHas u cexymas K
OKpYKHOCTH. OKpY>KHOCTB, BIIMCaHHas B yrod. lIpocreime nocTpoeHus ¢ MOMOIIBI0 HUPKYIS U
JINHENKH.

I'eomerpuyeckne MecTa TOYEK

IlonsTie O reomMeTpu4ecKoM MecTe TodeK. [Ipumepbl reoMeTpu4ecKkMx MECT TOYEK Ha
IJIOCKOCTH. buccekTpuca yria u cepeIMHHBIN NEPIEHANKYIISAP K OTPE3Ky KaK FT€OMETPUYECKHE MECTA
Touek. OnucaHHas OKPYKXHOCTb TPEYrOJIbHUKA, €€ EHTp. MeTo FeOMETPUUECKUX MECT TOUYEK ITPH
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIBIO HUPKYJISA M JINHEHKH

Hctopuueckue cBeneHus. OOOCHOBaHUS NPOCTEHIIMX TOCTPOCHUH, STambl 3ajauyd  Ha
IIOCTPOEHHSI, PELLIEHUE 33/1a4 Ha IOCTPOEHHUE LIUPKYJIEM U JINHEHKOM.

8 KVIACC

YeTbIpéXyroJibHUKHU

[TapannenorpamMm, ero Npu3Haku U cBorcTBa. [IpsAMOyroabHUK, poMO, KBaApaT, UX MPU3HAKU
u cBoiictBa. Tpaneuus. PaBHoOenpeHHnas tpamenusi, e€ cBoWCTBa M NHpu3Haku. [IpsmoyronbHas
Tpaneuns. Cpeassis IMHUS Tpanenuu.



Cpennsisi nuHUS TpeyroibHHMKa. MeTol yIBOEHHS MeAHaHbl TpeyrojibHHUKa. Teopema o
repeceyeHn MeIaH TPeyrojibHUKa.

Teopema ®aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema Bapunbona mns
MIPOU3BOJILHOTO YETHIPEXYT OJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IToxooue

[Togobue TpeyronbHUKOB, KodhdumueHT mnomodus. [lpusHakm MmogoOusi TPEyroJbHUKOB.
[Ipumenenue mogooust MPU PEHICHUH FEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Ilnomann

[Tonstue o mromaau. ColicTBa 1wIomaAe reomerpuueckux Guryp. Ilpocreiimue Gpopmybl
JUI TUIOMIAJIM TPEYroJibHUKA, MapaienorpaMma, pom0a u tpaneuuu. [Inomaau nonoOHbIX Guryp.
OTHOILIIEHHE TUIOIAJIEH TPEYrOJbHUKOB.

Teopema Ilugaropa

Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3aau.

DJieMeHThI TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC W KOTAHTE€HC OCTPOro yria MNpPSMOYTOJIbHOTO TPEYroJbHUKA.
Tpuronomerpuyeckue ¢yukuu yrinoB B 30° 45° u 60°. IlpomopiuoHajdbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHHKE.

Yriibl 4 4eThIPEXYTOJIbHUKH, CBAA3AHHBIE C OKPYKHOCTHIO

Brucannble M LEHTpajdbHBIE YIJIBI, YIOJd MEXAY KacaTeJIbHOW M XOpHoil. YTIbI Mexay
XOpAaMHU U CEKYIUMU. BrircanHble 1 onrcaHHbIe OKPY>KHOCTH TPEYTOJIbHUKA U YETHIPEX yTONbHUKH.
CpoiicTBa W TpPU3HAKM BIOUCAHHOTO YETHIPEXYTOJIbHMKA. B3auMHOE pacronokeHue JBYX
okpyxHocteil. Kacanue okpyxHocteit. OO1iue kacateabHbIe K IBYM OKPY>KHOCTSIM.
9 KJIACC

Pemenue TpeyrojibLHUKOB

Cunyc, xocunyc, Tanrenc yrioB oT 0° mo 180°. OcCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
®opmynbl npuBeneHus. Pemienne TpeyroabHUKOB. Teopema KOCHHYCOB M TE€OpeMa CHHYCOB.
Pemrenne mpakTHYeCKUMX 3a7ad C HMCHOJIb30BAHUEM TEOPEMBI KOCMHYCOB U TEOPEMBI CHUHYCOB.
Pemrenue 3a1au reoMeTpuYECKON ONTHUKHU.

Tpuronomerpuyeckue (GopMmynbl s MJIOMAAM TPEYTOJbHHUKA, MapajuieorpaMma, pomoa,
tpaneuuu. @opmyna ['epona. @opmyna miIonaau BEITYKIOTO YETHIPEXYTOJIbHHKA.

ITopo0ue TpeyronbHUKOB

Xopas! ¥ TOJJOOHBIE TPEYTOJILHUKU B OKPYKHOCTH. TeopeMa o Mpou3BeIeHUN OTPE3KOB XOP/,
TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYILUX, TEOPEMA O KBaJparTe KacarelbHOU. [Ipumenenue npu
penieHnu reoMeTpudeckux 3aaad. Teopemsl YeBsl 1 Menenas. [lonsiTue o roMmoTeTHH.

MeToa KoOpaAUHAT

VYpaBHeHHE MpPsIMOM Ha IUIOCKOCTH. YTJIOBOH KO3()(UIMEHT W CBOOOAHBIN wIeH, HX
reoMeTpuueckuii cmbici. [lapamiensHOCTP W MEPHNEHAMKYISIPHOCTh MPSMBIX (4Yepe3 YriIoBOM
KOA(QPUIIHUEHT).

VpaBHeHHe OKpYXKHOCTH. HaxokneHue nepeceueHuil OKpYKHOCTEH M TMpSMBIX B
KoopauHatax. PopMmyna paccTOSHUA OT TOUkKM 10 npsmoil. Ilmomane mapamienorpamMmma B



KOOpJMHATaX, TMOHATHE 00 OpHWEeHTUPOBAHHOHN IUIomanu. lIpuMeHeHHMe MeToja KOOpAWHAT B
MPAaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3a/1auax.

BekTopsbl

Bektopel Ha miockocTu. CiokeHHE W BBIYMTAHHUE BEKTOPOB — MpaBUjIa TPEYroJibHUKA M
napajienorpaMma. Y MHOXKEHHUE BeKTopa Ha yucio. Koopaunatel BekTopa. Cil0KeHHE U BBIYMTaHUE
BEKTOPOB, YMHO)KCHHE BEKTOpa Ha YMCII0 B KoopauHaTax. [I[puMeHeHre BEKTOPOB B (PU3HKE, IIEHTP
Mmacc.

[Tonstue o Oasuce (Ha 1wUIOCKOCTH). PasnoxkeHuss BekTOopoB 1o Oaszucy. CkamspHOe
MPOU3BEJICHUE BEKTOPOB, N€OMETPUUYECKUN CMBICI M BBIPAKEHHE B JCKAPTOBBIX KOOpJMHATAX.
JIucTprOYTUBHOCTh CKAJIAPHOTO Tpom3BeneHus. CKaasipHOE IMPOU3BEICHHE M IPOCIIUPOBAHUE.
[IpumeHeHne CKaISIpPHOTO MPOM3BEIACHUSI BEKTOPOB JJIsI HAXOXKACHUA JWH W yrioB. Pemienue
FeOMETPUYECKHUX 3aJ1a4 C TIOMOIIBIO CKAISIPHOTO IPOU3BEACHUS.

JJInHA OKPY/KHOCTH M INIOIIAAb Kpyra

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[MHA OKpyX)HOCTH. I'pagycHas v paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AyT OKpykHOcTel. [ nomans kpyra, cekropa, cermenTa. Mlcropuueckue cBeieHUS
00 U3MEepEeHHH UIMHBI OKPY>KHOCTHU U TUIOIIAIN KpyTa.

JIBMsKeHHUs IJIOCKOCTH

Hentpanpnas cummerpus. LlenTpansHo-cummerpuunble  ¢urypsl. IloBopor. Oceas
cumMeTpusi. Urypbl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOU ocu. [lapanienbHblii mepeHoc.

[TonsTre nBukeHUs U ero cBoiicTBa. PaBeHctBo guryp. [IposBrnenus cummeTpuu B pupoe,
KUBOMKCHU, CKYJIbNTYype, apxuTekType. Kommo3uiuu [IBUXKEHHH (MpPOCTEHIINE MPUMEPHI).
[IpumeHeHne B TEOMETPUYECKHUX 3aja4yax.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI YYEBHOI'O
KYPCA «('EOMETPHUSI» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3y/JIbTaThl OCBOEHUS ITPOrPaMMBbI IO MATEMATHUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBJIECHUEM MHTEpPEca K MPOIIJIOMY M HACTOSALIEMY POCCUHCKON MaTEMaTHKHU, IEHHOCTHBIM
OTHOIIIEHHUEM K JOCTHKEHHUSIM POCCUNCKUX MAaTEMAaTUKOB U POCCUMCKONW MaTEMaTUYECKOM IIKOJIBI, K
UCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAyKax U MPUKIIAJHBIX cepax;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TIpakJIaHMHA W pealu3allid ero Ipas,
MIPEJCTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBJICHUH,
MpoIelyp TPaKIaHCKOTO o0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXIEHUIO
THYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAaHHEM
BaKHOCTU MOPAJIbHO-ITUUECKUX MPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TPYA0BOI0 BOCIIUTAHHSA:

YCTaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEUICHUM IPAKTUYECKMX 3aJad MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHYECKOro oOpa3oBaHMs Ha IMPOTSIKEHUU BCel



XKHU3HU JUISI YCIIEHTHOW NMPOQECCHOHANBHON IESTeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BHIOOPOM M MOCTPOCHHEM MHAMBHUAYAIbHON TPaeKTOPUU 0Opa30BaHUS M KU3HEHHBIX
IUIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M JCTETHUYECKOMY BOCHPHUATHIO MaTeMaTHYeCKHX
00BEKTOB, 3a/la4, PEUICHHUM, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYEeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO MO3HAHUSA:

OpUEHTAIlel B JESATENIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS YEJIOBEKa, MPUPOABl U OOILIECTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HAyKH KakK cepbl YeTIOBEUECKON e TEIIbHOCTH, 3TAINOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHS LMBWINW3AIUH, OBJIAJCHUEM 3bIKOM MAaTEMAaTUKU U MaTEMaTUYECKON KYJIbTYPOU Kak
CPEICTBOM IMO3HAHUS MUPA, OBJIAJCHUEM HaBbIKAMH MCCIIEJOBATENbCKOM A TEIbHOCTH;

6) puznueckoro BocnuTaHusi, GOPMUPOBAHUSA KYJIbTYPbI 310POBbSl 1 3MOLMOHAJIBHOT0
0J1aronoyyus:

TOTOBHOCTBIO IIPUMEHSATh MAaTEMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs, BEICHMS
3I0pOBOT0O 00pasa >XKU3HH (310pOBOE MUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUA M OTHAbIXA,
perynspHas (usuyeckas aKTUBHOCTh), C(OPMUPOBAHHOCTHbIO HaBbIKa pedIeKCHH, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eioBeKa;

7) 3K0JIOTHYECKOT0 BOCIINTAHUA:

OpUEHTAIlMell Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HaHWM IS peuieHus 3ajad B 00JacTu
COXPAaHHOCTH OKpYKAalOIlleW Cpelbl, IUIAHUPOBAHUSA IOCTYINKOB M OLEHKH HX BO3MOXKHBIX
MOCNEACTBUIM ISl OKPYXKAIoIIeH cpenbl, OCO3HAaHHEM TJI00ATBbHOTO XapaKTepa 3KOJOTHYECKHX
mpo0JieM U MyTel X pelieHus;

8) ajanTannu K N3MEHAKIIUMCS YCJIOBHAM COUMAIBHON ¥ MPUPOAHOM Cpe/bl:

TOTOBHOCTBIO K JE€HCTBUSM B YCIOBUSAX HEONPENENEHHOCTH, MOBBIIIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCJIE€ YMEHHE YUUTHCS y APYIHX
Toel, mpuodpeTaTh B COBMECTHOM JEATEIILHOCTH HOBBIE 3HAHHUS, HABBIKY U KOMIIETEHIIUU U3 OTbITa
ApYTruX;

HE0OXOIUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HaHW, (OpMynTHpOBaTh WAEH, MOHSTHI,
TUMNOTE3bl 00 O0BEKTaX M SBJICHHSIX, B TOM YHUCJIE paHee HEU3BECTHHIX, OCO3HABATh NEHUITUTHI
COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIOUUN KOHTPMEp, KOPPEKTHUPOBATh MPHHUMAEMbIE pEIICHHUs M JEUCTBUSA,
(hopMyIHpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHHS mMporpaMmbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOydarmerocs OyayT copMUpOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
XapaKTEepPU3YIOLIUECs  OBJIAJICHUEM  YHUBEPCAJIbHBIMU  TO3HABAaTEIbHBIMH  JIEHCTBUSIMU,
YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMU JIEUCTBUSIMU U YHUBEPCAIBHBIMU  PETYJISTUBHBIMU
JICVICTBUSIMU.



ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBble Jlornueckue AeicTBHSA:

BBIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXy MOHATUAMH, (DOPMYIHPOBATH ONPEAETICHHS MOHITUN, YCTaHABIUBAThH
CYLIECTBEHHBIH MPU3HAK KIACCHU(UKALMU, OCHOBAHUS NJs 0OOOIIEHUS W CPABHEHUS, KPUTEPUHU
MIPOBOJAMMOIO aHAJIN3a;

BOCIPUHUMATH, (POPMYIMpPOBaTH U NPeoOpa3OBbIBATh CYKICHUS: YTBEpAUTEIbHBIE H
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MNPOTHUBOpeuMsl B (akTax,
JAaHHBIX, HAOIIOICHUSX U YTBEPKJICHUSX, MPEJiaraTb KPUTEPUH JJIs1 BBISIBJICHHS 3aKOHOMEPHOCTEH
Y POTUBOPEUHI;

JieNlaTh BBIBOJBI C HCMOJb30BAaHUEM 3aKOHOB JIOTHKH, ACIYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBAa MATEMATHUUYECKUX YTBEPXKACHUN (MIpPSAMbIE M OT MPOTUBHOIO),
MPOBOAUTh  CaMOCTOSITEJIBHO  JIOKA3aTelbCTBA ~ MaTeMaTWdyeckuX  (DakToB,  BBICTpauBaTh
apryMeHTalMI0, MPUBOJUTh NPUMEPHl U KOHTPIPUMEPHI, MPUMEHATH METOJ MaTeMaTHYeCKOi
WHIYKIIHH, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CcHOco0 perieHust yueOHOH 3a7aun (CpaBHUBATh HECKOJBKO BAapHMAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOIXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckue 1eiCTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAaHUA, (HOPMYyIHUPOBATH
BONPOCHI, (PUKCUPYIOIIHE TPOTHBOpEUHE, MPOOIeMy, CAMOCTOSATENBHO YCTAaHABINBATh UCKOMOE U
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJIUTH IO CAaMOCTOSITENIBHO COCTABJICHHOMY IUIaHY 3KCHEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO 0COOEHHOCTEN MaTEMAaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY CO00ii;

CaMOCTOSITENNLHO (POPMYTUPOBATH OOOOIIEHHS U BBIBOJABI MO pE3ysbTaTaM MPOBEAEHHOTO
HaOII0IeHNs1, KCCITIEIOBAHUS, SKCTIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB Y 00OOOILEHNUIH;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, a TAKKE BBIABUTAThH MPEATION0XKEHHS O €r0
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOUHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAUMBIX IS
pelieHus 3a1a4u;

BBIOMpaTh, AaHATU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETHUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

BBIOMpaTh (OopMy TpencTaBieHUs HHPOpPMAIMH W WIUIIOCTPUPOBATH peEIIaeMble 3ajadu
CXeMaMHU, IuarpaMMaMu, HHOU rpaduKoi U X KOMOMHAILIUSAMU;

OLICHUBATh  HAAGKHOCTH  WMHGOpPMAMKM  TO  KPUTEPUAM,  TPEUIOKESHHBIM WU
chOpMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:



BOCIPUHUMATh U (OPMYIUPOBATH CYKIEHUS B COOTBETCTBHHM C YCJIOBUSAMHU U UEISIMH
oO1IeHwusl, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y PellIeHus 3aaul, KOMMEHTHPOBATh MOJIYYSHHbIN pe3yibTar;

B XOA€ OOCYXICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl, IPOOJIEMBI,
pemaeMoil 3ajauM, BBICKA3bIBATh MJIEH, HAICJIEHHbIE Ha TOUCK pELIEHHS, COIMOCTaBIIATH CBOU
CYXKACHHSI C CYKICHHUSIMHU JIPYrUX YYaCTHUKOB JMAaliora, OOHApyKHUBAaTh pa3jlyude U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIATh PE3YNbTaThl pPEIIeHUs 3aJauyd, OSKCIEPUMEHTa, HCCIeI0OBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOUPATh (pOpMAT BBICTYIICHUS C YYETOM 3a/lay MpPe3eHTalUd U 0COOEHHOCTEH
ayTUTOPHH;

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBUAYAIbHOH DPAaOOTHI MpHU
pelieHnrd y4eOHBIX MaTeMaTH4eCKMX 3aJady, NPUHUMATh 1eJb COBMECTHOW JEeSTEIbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW pPAaOOTHI, pacHpenesaTh BUIbI pabOT, JOroBapUBATHCA,
o0cCyKIaTh MpoIiecc U pe3yibTaT paboTsl, 0000IIaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBaTh B TPYMNIOBBIX ¢opMax paboThl (0OCyxkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPJAUHUPOBATH CBOM ACHCTBUSI C APYTUMU
YJIeHaMU KOMaH/Ibl, OLICHUBATh Ka4eCTBO pe3ysIbTaTa U KAYeCTBO CBOETO BKJIaJa B OOLIUI pe3ysbTar
0 KpUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOACIHCTBHS.

PeryisiTuBHbIE YHHBepPcaJIbHbIE yUeOHbIe eiicTBUS
Camoopranuszaums:

BBISIBJISITH MPOOJIEMBI I PELICHUS B )KU3HEHHBIX U yUYEOHBIX CUTYALIUSIX, OPUEHTUPOBATHCS B
Pa3IMYHBIX MOAX0IaX MPUHATHS pelIeHui (MHANBUIyallbHOE, TPYIIIOBOE);

CaMOCTOSITENTFHO COCTAaBISIThH IJIaH, alfOPUTM PElISHUs 3a/1a4yu (WM ero 4acTh), BRIOMPATH
crnoco0 pemieHnss ¢ y4€TOM HUMEIOIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(OPMAIIUU.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEIEKT:

BIIQJIETh CIOCO0AMHM CaMOIIPOBEPKH, CaMOKOHTPOIS IMpoliecca M pe3yibTara pelieHUs
MaTeMaTHYeCKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH,

MPEIBUIIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh MPHU PEIICHHHM 3aJauyd, BHOCHUTH
KOPPEKTUBBI B ACSITEIFHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa EATEIbHOCTH IIOCTABICHHON IEIH W YCJIOBUSM,
OOBSICHSITh MPUYHHBI JTOCTHXKEHUSI WIM HEJAOCTHKEHHUS IeNIM, HAXOAUTh OIIUOKY, JAaBaTh OICHKY
MPHUOOPETEHHOMY OIIBITY;

BBIp@XaTh OMOIMH TIPU M3YUYEHUU MaTEeMaTHYEeCKHMX OOBEKTOB U (aKkTOB, JaBaTh
SMOIMOHANBHYIO OLICHKY PEIIeHUS 3aauu.

HNPEIMETHBIE PE3YJBTATHBI
K koHI1y 00y4enus B 7 kjiacce 00y4aroUIHiics MOTYYHT CIASAYIONIHNE MPEAMETHBIC PE3yIbTaThl:

Pacrio3naBaTh M3yueHHBIE TeoMeTpuueckue QUTYpBl, ONpeNeisiTh WX  B3aUMHOE

pacmosoxkeHue, n300paxkaTh reOMEeTpUIecKre (PUTYpHI, BHITIONHATh YEPTEKU MO YCIOBHUIO 3aJIaUH.



N3mepsaTh nuHEHHBbIE W YIJOBbIE BETWYWHBI. Pemarh 3amauyu Ha BBIYMCICHUE JUIMH OTPE3KOB H
BEJINYUH YTJIOB.

Jlenath NPUKHUIKY U OIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYHMH MPEAMETOB B PEAIbHON YKU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuuaTe pa3Mepsl 3TUX 0OOBEKTOB I10 TOPSIKY BETUINHBI.

CTpouTh YepTEKHU K TCOMETPUUECKHUM 3a7adaM.

[Tonp30BaTbCs MPU3HAKAMHU PABEHCTBA TPEYTOJIBLHUKOB, UCIIOJIB30BATh MPU3HAKA U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJILHUKOB IPH PEIICHUH 3a/1a4.

[IpoBOAUTH JTOTHUECKHE PACCYXKICHHS C UCTIOJIb30BAHIUEM T€OMETPHUUYECKUX TCOPEM.

[Tonp30BaTbcsi TpH3HAKAMH PaBEHCTBA MPSIMOYTOJBHBIX TPEYrOJLHUKOB, CBOHCTBOM
MEIWaHbl, TPOBEACHHOW K THUIIOTEHY3€ MPSMOYTrOJIBHOTO TPEYrOJIbHUKA, B  PEIICHHUH
r€OMETPUUYECKHX 3a/1a4.

Onpenenarp MapauieIbHOCTh TMPSMBIX C IOMOIIBIO YIJIOB, KOTOpble 00Opa3zyeT ¢ HUMHU
cexkymas. OnpenensTe NapajuleIbHOCTh MPSMBIX C MOMOLIBIO PaBEHCTBA PACCTOSAHHUI OT TOYEK
OJIHOM IIPSIMOIL 10 TOUEK JIPYroil NpsIMOM.

Pemars 3a1aum Ha kieT4aroit Oymare.

[IpoBOANTH BBIUMCICHUS W HAXOJUTh YHCIOBbIE M OYKBEHHbIE 3HAYCHHUS VIJOB B
TeOMETPUUYECKUX 3aJa4ax C UCHOJIb30BAaHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB U MHOTOYTOJILHUKOB,
CBOMCTB yriioB, 00pa30BaHHBIX MPU MEPECEUCHUU ABYX MapajlIeIbHBIX MPSAMBIX ceKkyiei. PemaTh
MIPAKTUYECKHE 3a/1a4l Ha HAXO0XICHUE YTIIOB.

Brnanets nonstuem reomerpuyeckoro mecta rouek (I'MT). Onpenensite OMCCeKTpuUCy yriia u
CepeIMHHBIN MEePIEHANKYIISIP K OTPE3KY Kak reoMeTpuueckrue Mecta Touek. [lonbp3oBarbest moHATHEM
reomerpuueckoro mecra touek (I'MT) mpu qoka3aTenbcTBE TEOMETPUUYECKUX YTBEPKACHUM U TpU
pelieHuu 3aiay.

@opMynHpOBaTh OMPENETIEHUSI OKPYKHOCTH M Kpyra, XOpAbl W JAMAMETPa OKPYKHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. YMETh JOKA3bIBATh U NMPUMEHATH 3T CBOMCTBA MPHU PEIICHUH
3aad.

BrageTs noHsATHEM ONMMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LIEHTP.
Jloka3wIBaTh U UCTIOJIB30BaTh (PAKTHI O TOM, YTO OUCCEKTPHUCHI YIIIOB TPEYTOJIbHHUKA MTEPECEKAIOTCS B
OJIHOM TOYKE, ¥ O TOM, UTO CEPEANHHBIEC EPIEHANKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAI0OTCA
B OJHOM TOYKE.

Brnagerp moHsATHMEM ~— KacaTeNbHOM K  OKPYXHOCTH, IIOJIb30BAaThCsl  TEOPEMOW O
MEePIEHIUKYISIPHOCTH KacaTelbHOM W paguyca, TPOBEAEHHOIO K TOUYKe KacaHus. Jlokas3bIBaTh
PaBEHCTBO OTPE3KOB KacaTelIbHBIX K OKPYXHOCTH, MPOBEAEHHBIX U3 OAHOU TOUKH, U IPUMEHSTH 3TO
B PEIIEHUU T€OMETPUYECKUX 3a]1a4.

Jloka3blBaTh W MPUMEHATH MPOCTEUIINE T€OMETPUUYECKHE HEPABEHCTBA, IMOHUMATh MX
MPaKTUYECKHUI CMBICI.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJISL U TUHEHKH.

K KOHIY O6y‘-ICHI/I}I B 8 kiacce 06y‘{aIOH_II/II‘;IC$I MOJIYYHUT CIICAYHOIIUC MTPECAMCETHBIC PC3YJIbTAThI:
Pacno3HaBaTh OCHOBHBIE BHBI quBIpéxyFOJIBHI/IKOB, HUX JJICMCHTHI, ITIOJIB30BATBHCA HX
CBOMCTBaMH npu peHICHUHU TCOMCTPUYCCKUX 3aJady. Pazauugath MMPpU3HAKHU U CBOMCTBaA



napajuiesiorpaMma, pom0a v npsiMOyroJbHHUKa, JOKAa3bIBaTh UX U YBEPEHHO IPUMEHSITH PU PEILICHUU
reOMEeTPUUYECKUX 3a7au.

Hcnonb30BaTh CBONCTBA TOUKU ITEPECEUCHUS MEUAH TPEYroJibHUKA (LIEHTPa Macc) B pEIICHUH
3ajad.

Brnagets noHsiTueM cpeHei IMHUU TPEYroJIbHUKA U TPANelu, IPUMEHSITh UX CBOMCTBA MpHU
pelIeHnr reoMeTpruieckux 3aaad. Mcnonb3oBath Teopemy Paneca 1 TeOpemMy O MPONOPLHOHATBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIIeHUs MPAKTHUYECKHUX 3a/1au.

Pacrio3naBaTh LIEHTpalIbHO-CUMMETPHYHbBIE (UTYpPHl M HCHOJIb30BaTh WX CBOMCTBA IpH
pelIeHnH 3a/au.

Brnagetrs nmoHATHUSMU 110A00HS TPEYroJbHUKOB, Kod(duirenta moaoous, COOTBETCTBEHHbBIX
3JIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMeTh mpelcTaBieHHE O MpeoOpa3oBaHMM MOAOOUS U O
nonobubix ¢urypax. Ilomp3oBaTbes mnpuU3HAKaMU MOJOOUST TPEYrOJbHUKOB IIPH  PEIICHUU
reoMeTpuuecKkux 3anad. Jloka3plBaTh M TPUMEHSATH OTHOIIEHHUS MPOMOPLUUOHAIBHOCTH B
MPSIMOYTOJIBHBIX TpeyrojabHuKax. [I[puMeHsTh mogobue B MpakTUYECKUX 3aauax.

BoiBomuTh W uCHonp30BaTh mpocTeilimue (opMynbl A7 IUIOMIAAW  TPEYTOJIbHHKA,
napajuienorpaMma, pom0a U Tpaneuud. BpUUCHATH (pa3aMYHBIME - crIOcO0aMu)  TUIOIIATh
TPEYroJbHUKA U IJIOIAAN MHOTOYTOJIBHBIX QUTYp (MONB3YACH, T/Ie HEOOXO0IUMO, KATbKYISITOPOM).
3HaTh OTHONICHHE IUIOMIAJIeH MOJO0OHBIX (UTYp M MPUMEHSATH MPU pelieHuH 3aaad. [IpumeHsTh
MOJIyY€HHBbIE YMEHHSI B MPAKTUYECKUX 3a/1a4ax.

[Tonb3oBatbes Teopemoit [Iudaropa ais pemieHus TeOMETPUUYECKUX U MPAKTUUECKUX 3a]1a4.
CtpouTh MaTeMaTU4YeCcKyl0 MOJEIb B MPAKTHUYECKUX 3a/ladaX, CAaMOCTOATEIbHO JAeNaTh YepTEX U
HaXOJUTh COOTBETCTBYIOILIUE JITTHHBI.

Bragers NoHATHEM BOMCAHHOTO M LEHTPAIBHOTO yTia, yIila MEXAy KacaTeIbHON U XOPAOH,
OMMCAaHHOM W BIHCAHHON OKPYKHOCTH TpPEYTrOJbHUKA W YETHIPEXYTOJbHUKA, MPUMEHITh HX
CBOMCTBA MPU PEILICHUH 3a/1a4.

[TpuMeHsITh MONTy4YeHHbIE 3HAHHS Ha TPAKTHKE — CTPOUTH MAaTEeMaTUYECKUE MOJIENU IS 3a/1a4
pealbHOM JKM3HH M TMPOBOJUTH COOTBETCTBYIOIIWE BBIYUCICHUS C MPUMEHEHHEM MOJA00Hs U
TPUTOHOMETPHH (TTOJIb3YACH, TJI€ HEOOXOAUMO, KATbKYISITOPOM).

K xoHI1y 00y4enus B 9 kiiacce 00y4yarouuiics moay4duT ciaeaykollie NpeAMETHbIE PE3yIbTaTh:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMM OCTPBIX YIJIOB, YMETh HAXOAWTh C HMX IMOMOIIBIO
pa3IUyYHbIE  DIEMEHTHl  MPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pelieHue  MPsIMOYTOJIbHBIX
TPEYTOIBHUKOBY). HaxomuTh (C MOMOINBIO KaNbKYNATOpA) AMUHBI W YTl A HETaOIHMYHBIX
3HAUCHUM.

[Tonb3oBatbes hopMynaMu IPUBEICHUS U OCHOBHBIM TPUTOHOMETPUIECKUM TOXKIECTBOM JJIS
HAXO0XJEHUS COOTHOLLIEHUN MEXIY TPUTOHOMETPUUECKUMH BEIUYMHAMM.

Jloka3piBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPUMEHSATh HMX JUIA HAXO0XKIACHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), TP PEIIEHUH T€OMETPUUECKUX
3aga4. [IpuMeHATh NOyYEeHHbIE 3HAHUSI IPU PELICHUH IPAKTUUYECKUX 3a/a4.

[IpuMeHATh TPUTOHOMETPUIO B 3aJla4yax Ha HAXO0XKICHUE IUIOLIAJIH, BBIBOJAWTH U BIALETh
TPUTOHOMETPHUECKUMU (QOopMyTaMHu Ui TUIOMIATU TPEYrojbHUKA, MapajuieiorpaMma, pomoa,



Tpamneuuu, BBIBOJUTh U NPUMEHATH Qopmyny ['epoHa u Qopmyny A MIOMATH BBITYKJIOTO
YETBIPEXYTOTbHUKA.

Nwmetsb npencraBiaeHue 0 rOMOTETUH, IPUMEHATH B IPAKTUYECKUX CUTYaLUAX.

Hcnons3zoBats Teopemsl YeBbl 1 MeHenast Ipu pelieHuu 3a/1a4.

Hcnonb30BaTh TEOpeMBbl O BIHCAHHBIX YIWax, YIrilax MEXAY XOplIaMu (CEKyLUIMMH) U yIiie
MEXy KacaTeJIbHOM U XOPAOW MpPU PELIEHUU FeOMETPUYECKUX 3aaad. Jloka3plBaTh U MPUMEHATH
TEOpPEMBI O IPOM3BEIECHUU OTPE3KOB XOPJA, O IPOU3BEACHUM OTPE3KOB CEKYIIUX, O KBaJpaTe
KacaTeJIbHOM.

Brnagets noHaTreM KOOpIMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHHUEM MPSMO Ha MIOCKOCTH.
Brnagets noHATHSIMU YTII0BOTO KO3 PHIIEeHTa U CBOOOJHOTO WiIeHa, IOHUMATh UX T€OMETPUYECKUN
CMBICJI U CBSI3b YIVIOBOTO KO3((duiineHTa ¢ Bo3pacTaHUEM U YObIBAaHUEM JINHEHHOM QYHKIIUU. Y METh
peuiaTh METOJOM KOOPAMHAT 3aJaydM, CBSI3aHHBIC C MApPAJUICIbHOCTBIO U IMEPIEHIUKYISIPHOCTHIO
MPSIMBIX, IEPECEUCHUEM IPSIMBIX, HAXOXKICHUEM TOUEK I1ePEeCECUCHUSI.

BbiBOguTe M BIAAETh ypaBHEHHEM OKPYXHOCTH. lcmosb3oBaTh METON KOOpPAMHAT st
HAXOXICHUS MIepeceueHil OKpY>KHOCTE! U IpsMbIX. Brnagets GopmynamMu paccTosHUS OT TOUKH JI0
MpsMOM, TUIOMIANM TapajuieJorpaMMa B KOOpAWHATaX, UMETh IOHSATHE 00 OpPHUEHTHPOBAHHON
momaay. llonb3oBaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, NMPUMEHATH €ro IpU PELICHUU
F€OMETPUYECKUX M NPAKTUYECKUX 3adad. [IpUMeHsATh MeToJ KOOpAMHAT B IPAKTHKO-
OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/1a4ax.

Bnagets nonaruem BekTopa. YMeETh CKJIaAbIBATh U BBIYUTATh BEKTOPbI, YMHOXKATh HA YUCIIO,
BJIQJIETh  IpaBWJIaMU  TPEyrojdbHUKAa U  MapaienorpamMma. Briagetb  OpakTUYECKUMHU
MHTEpIpETAlMsIMU  BEKTOPOB. YBEpPEHHO IIOJIb30BaThCA KOOpAMHATAMHM BeEKTOpa. Bruaaers
CJIO’KEHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpA HA YUCIIO B KOOPAMHATAX.

Nwmets mpencraBienue o Oa3uce (Ha MIIOCKOCTH). PackmanpiBaTh BEKTOpHI MO Oaswucy.
PacknanpiBaTh BEKTOPHI CHJI C TOMOIIBIO POEUUPOBAHUS U TPUTOHOMETPHUUYECKUX COOTHOIICHHI.
[TpuMeHsTh MOTy4YeHHbIE 3HAHUS B MPOCTEUITNX (PU3HUECKUX 3a7auax.

Bragete moHsATHEM CKaJIspPHOTO MPOU3BEAEHUS BEKTOPOB, MOHMMATh €r0 T'€OMETPUYECKUI
CMBICI M YBEPEHHO II0OJIb30BAaThCS €ro BBIPAKEHHEM B JEKAPTOBBIX KOOpAMHATaX. 3HATh
JTUCTPUOYTUBHOCTh CKAISIPHOTO TPOU3BENIEHUS W €ro CBA3b C MpoeuupoBaHueM. [IpuMeHSTH
CKaJIIPHOE TPOMU3BEICHHE BEKTOPOB JJII HAXOXKIEHUSA JUIMH U yrioB. Pemate reomerpuyeckue
3a71a4M C TIOMOIIBIO CKAJISIPHOIO MPOoU3BeneHUs. MCroab30BaTh CKAISIPHOE TPOU3BEACHUE BEKTOPOB
B anredpandeckux U (PU3MUECKUX 3a7adax.

Brnaners NOHATHSMM MPaBUIBHOIO MHOTOYTOJIBHUKA, JJIUHBI OKPYXHOCTH, IJIMHBI JTyTU
OKPY>KHOCTH U PaIMAHHOW MEpHI yIia, BRIYMUCIATH MJIOMIA b Kpyra 1 ero yacteil. [lonnmars cmbich
yucna ©t. [I[puMeHsATh Noy4YeHHbIE YMEHUS TPU PEIICHUH TPAKTUYECKUX 3a7a4. 3HaTh UCTOPUUYECKHE
CBEICHUS 00 U3MEPEHUH ATUHBI OKPYKHOCTHU U TUIOMIATIHN KPYyTa.

NwmeTs nipencTaBieHne o mpeodpa3oBaHUM MIOCKOCTH, O IBIKEHUSX. HaxoauTh ocH, IIEHTPHI
CUMMETpUU (pUryp, HMEHTPHl MOBOPOTA, HAXOAUTh KOMMO3UIMH MPOCTEUIINX MpeoOpa3oBaHUM.
[IpuMeHATH IBM>KEHMSI TNIOCKOCTHU MPH PEILIEHUU T€OMETPUUYECKHX 3a/1au.



HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUSA HAa MPAKTHUKEC — CTPOUTH MaTEMATHICCKHUEC MOACIIN IJI 3ada4

peanLHoﬁ KN3HHU W MPOBOJUTH COOTBCTCTBYIOIIMEC BBIYHCICHHA C IMPHUMCHCHUCM HO,I[O6I/I$I n

TPUTOHOMETPUYECKHUX (YHKIIHH (ITOJIb3YACH, TJ€ HEOOXOAUMO, KATbKYISITOPOM).

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonunuectBo yacos
Ne HaunmenoBanue pa3znenoB u TeMm KonTtposn | Dnextponnsie (LudpoBbie)
) HPOTPaMMBI Bcero bHBIC 00pa3oBaTeNbHBIE PECYPCHI
paboThI
Hayvana reomerpuu. [Ipocreimme
1. FeOhfeTp HACCKIE QHYpbL it 1X 12 1 https://resh.edu.ru
cBOMCTBa. MI3MepeHe reoMeTpuIecKux
BEJINYUH
2. Tpeyronbauku. PaBeHCTBO uryp 12 1 https://resh.edu.ru
3. Hapaniensocts. CymMa yriios 15 1 https://resh.edu.ru
MHOT'OYTOJIbHHKA
4. [IpssMOYTOJIbHBIC TPEYTOJILHUKH 5 1 https://resh.edu.ru
5. ['eomeTprueckre HepaBeHCTBA 5 https://resh.edu.ru
OxpyxHocTb. ['eomeTpruueckue mecra
6. To4ek. [locTpoeHHs ¢ MOMOIIBIO 13 1 https://resh.edu.ru
LHUPKYJIS ¥ INHEUKHU
7. [ToBTOpEHUE N3Y4CHHOTO 6 1 https://resh.edu.ru
OBLIEE KOJIMYECTBO YACOB 1O 69 6
[TPOTPAMME
8 KUIACC
Ne | HaumeHoBaHMe pa3enoB U TeM KonuuectBo yacos DNeKTpOHHBIE
/1 | IPOTrpaMMBI Bcero | KOHTpOABHET (uncpoBrie)
¢ paGoThi o0pazoBaTesbHbIE
pecypcsl
1 YeTpIpEXyroabHUKI 12 1 https://resh.edu.ru
2 [Tonobue 14 1 https://resh.edu.ru
3 [Tnomane 13 1 https://resh.edu.ru
4 Teopema [Iudaropa n Hauana 10 1 https://resh.edu.ru

TPUTOHOMCTPHUU




5 VYTibl U 4eTHIPEXYTOILHUKH, CBSI3aHHbBIE ¢ | 13 1 https://resh.edu.ru
OKPY>KHOCTBIO
6 [ToBTOpenue, 0600IIEHNE, 6 1 https://resh.edu.ru
cUCTeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68 6
I[MTPOIT'PAMME
9 KUIACC
KosmmuectBo yacoB
No | HammeHnoBaHue pa3ienioB u DnekTpoHHbIC (IU(PPOBHIE)
n/m TEM MPOTPaMMBbI Bcero Komrporsi o0pazoBaTelibHbIC PECyPChI
bIe PaOOTHI
1 | [loBTOpeHue u 6 1 bubmmoreka [IOK
aKTyaJu3alus https://m.edso0.ru/8b68c39f
2 | llogoGue TpeyroabHUKOB 3 0 bu6mmoreka LIOK
https://m.eds00.ru/8b68c39f
3 Pemrenue TpeyroiibHUKOB 12 1 bubnuorexa [JOK
https://m.eds00.ru/8b68c39f
4 BexkTopsl 14 1 bubnmnoreka HOK
https://m.eds00.ru/8b68c39f
5 Meroxa KoopAuHAT 9 1 bu6nuoreka [IOK
https://m.eds00.ru/8b68c39f
6 | JlnuHa OKpY>KHOCTH U 10 1 bubmuoreka [JOK
TUIOIIA b Kpyra https://m.edso0.ru/8b68c39f
7 JIBMO>KEHUS TIIOCKOCTH 6 0 bubmmorexa [JOK
https://m.eds00.ru/8b68c39f
8 [ToBTOpenue, 06061IeHNE, 8 1 bubnuoreka [IOK
CHCTEMATH3aLMs 3HAHUI https://m.edso0.ru/8b68c39f
OBILIEE KOJIMYECTBO 68 6

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f

MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJILHOM ITPOI'PAMMBI

7 KVIIACC

Kon

NpoBepsieMoro

pe3yjabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

6

I'eomeTpus

6.1

PacrioznaBath M3y4eHHBIE T€OMETPUUYECKUE (DUTYPBHI, OMPEACIATh UX B3aUMHOE
pacroiox)eHue, n300pakarb TeOMETpUUIECKUe (DUTYPBI, BBIOJHATH YEPTEKHU I10
YCHOBUIO 3a7auu. I3MepATh JTUHEWHBIE U YIJIOBbIE BEJIMYMHBL. Pemare 3a1aun Ha

BBIYUCJICHUC NJIMH OTPC3KOB U BCIIMYUH YI'JIOB

6.2

Henatp rpyOyro OIEHKY JHHEHHBIX W YIJIOBBIX BEJMYMH IPEAMETOB B peabHOU
JKU3HU, pa3MEpOB MPUPOAHBIX 00BEKTOB. PaznuuaTe pa3mepsl 3TUX 00BEKTOB 110

MOpAAKY BCIIMYNHBL

6.3

CTpOI/ITB YCPTCIKN K TCOMECTPUICCKHM 3aaa4aM

6.4

ITonn3oBaThCs IMpU3HaKaMH paBCHCTBA TPCYIrOJIbHHUKOB, UCIIOJIb30BATh NPU3HAKHU U

CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3a/1a4

6.5

[TpoBOIUTH JIOTMYECKHE PACCYXKICHHUS C HCIOJIb30BAaHHEM TI'€OMETPUYCCKUX
TeopeM

6.6

ITonp30oBaTbcs NpPU3HAKaAaMU  PABEHCTBA  IPSAMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, IPOBEAEHHOW K THIOTEHY3€ IPSAMOYTOJIBHOIO

TPEYroJIbHUKA, B PCIICHUH IT'COMETPHUICCKUX 3aaa4d

6.7

OnpenensaTs napaaenbHOCTh NPSAMBIX C ITOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢
HUMU cekymas. OnpenensaTh NapauleIbHOCTh MPSMBIX C MOMOULIBIO PaBEHCTBA
PAcCTOSIHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYroi IMpsMOn

6.8

Pemrate 3amaun Ha kieTyaToit Oymare

6.9

[TpoBOIUTH BBIUMCIIEHUS U HAXOJUTh YHUCIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB B
TEOMETPUUECKUX 3aJadax C MCIOJIb30BAHHMEM CYMMBI YIJIOB TPEYTOJBHUKOB M
MHOT'OYTOJIbHUKOB, CBOMCTB yIJOB, OOpa30BaHHBIX IPH TEPECEUCHUU IBYX
napaieNbHBIX IPSMBIX ceKyllel. Pemare mpakTuyeckue 3a/1aui Ha HaXOXKJICHHUE
yTJIOB

6.10

Brmagetp mNOHATMEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh OIpEeaAeaTh
OHCCEeKTpUCY yIiia U CEpeAMHHBIN NMEPHEHINKYISIP K OTPE3KY Kak FT€OMETPHUUECKHE
MECTa TOYEK

6.11

q)OpMYJ]I/IpOBaTB ONPCACIICHUA OKPYKHOCTU H Kpyra, XOopAbl U JOUaMCTpa
OKPY’KHOCTH, IT1OJIb30BATHCA UX CBOMCTBaMH. Y METh NNPUMCHATH OTU CBOMCTBaA npu
pCHICHUHA 3a1a4




Bnagerp mMoOHSATHEM ONMUCAaHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETb
HaxoauTh €€ ueHtp. [lomp3oBarbes (akTamMu O TOM, UYTO OMCCEKTPUCHI YIJIOB

6.12 TPEYroJbHUKA IEPECcCeKaloTCsl B OJHOH TOYKE, W O TOM, YTO CEPEIHHHBIC
HEePIEeHANKYIISPEI K CTOPOHAM TPEYroJbHUKA IIEPECEKAIOTCS B OJTHOW TOUKE
6.13 Bnaners moHsTHEM KacaTelbHOH K OKPY)KHOCTH, TOJB30BAaThCS TEOPEMOH O
' NEePIEHINKYIIIPHOCTH KacaTeJIbHON M pajinyca, MPOBEAEHHOTO K TOUKE KaCaHHs
6.14 [Tonp30BaThesl MPOCTEHUIIMMHU T€OMETPUIECKUMH HEPAaBEHCTBAMH, ITOHUMATh HX
' NPAaKTHYECKUHA CMBICT
6.15 [IpoBOIUTH OCHOBHBIE T€OMETPHUYECKHE TMOCTPOCHUS C TOMOUIBIO IHPKYIS U
' JIMHEUKHU
8 KJIACC
Kon
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yJbTara
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BH/IbI YETHIPEXYTOIBHUKOB, MX 3JIEMEHTBI, TI0JIb30BATHCS
' UX CBOMCTBAaMH IIPU PEILICHUU T€OMETPHUYECKHX 3a1a4
6.2 [IpuMeHsTH CBOIICTBA TOUYKH MEPECEUCHUST METUAH TPEYToJbHHKA (IIEHTpa Macc) B
' pelleHNH 3a/1a4
Brnaners moHsTHEM cpelHEH JMHUM TPEYroJibHUKAa M TpalelyH, MPUMEHATh MX
6.3 CBOWCTBA NPH peIIeHUH reoMeTprueckux 3aaad. [lonb3oBarhes Teopemoit daneca
' U TEOpEeMOW O TMPOMOPIHOHAIBHBIX OTpe3KaX, NMPUMEHATh UX I pPEelIeHUs
NPaKTUYECKUX 3a/1a4
6.4 [IpuMeHsTP TPU3HAKKA TOJ00WS TPEYTOJLHUKOB B PEIICHUH T€OMETPHUYECKUX
' 3a1a4
[Tons3oBatbess  Teopemoit Iludaropa ans  pelieHuss TEOMETPUUYECKUX U
6.5 npakTU4deckux 3agad. CTpOUTh MaTeMaTHYECKyI0 MOJeNb B IMPaKTHUYECKUX
3aJa4ax, CaMOCTOSTENILHO JIeNaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUE JITUHBI
BraneTs HOHATHSAME CHHYCa, KOCHHYCA M TAHT€HCa OCTPOTO YIJIa MPSIMOYTOJILHOTO
6.6 TpeyrompHuKa. [lomb30BaThCS 3TUMHU TOHATHUSMHU JUIS PEIICHUS MPAKTHUYECKUX
3amaq
Bbruucnare (pa3iuyHbIMM cioco0aMM) TIJIOHIAJb TPEYroJIbHUKAa M IUIOLIAAU
6.7 MHOTOYTOJbHBIX ~ (GUryp (IOJB3yach, TI/€ HEOOXOJUMO, KalbKYISITOPOM).
[TpuMeHsATH MONydYeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax
BraneTs MOHATUSME BIIMCAHHOTO U IEHTPAIBHOTO YTIIa, UCTIOIh30BATh TEOPEMBI O
6.8 BIIMCAHHBIX VIWIaX, YIJaX MEKAy XopaaMu (CeKyIIMMH) U yIJIe MEeXIy

KacaTeJIbHOW U XOpAOHW MPU PEIICHUH T€OMETPUUYECKHUX 3a/1a4




6.9

Bnagerp mnoOHSATHEM OMNHMCAHHOTO 4YETHIPEXYTOJIbHUKA, TNPUMEHSATH CBOMCTBa
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4

6.10

[TpuMeHSTH MOTy4YeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMAaTUIECKHE MOJICIN
JUI 3324 peaIbHOW JKU3HU U TPOBOJIUTH COOTBETCTBYIOUIME BBIYHCICHHUS C
OPUMEHEHHEM TOJOOUSM TPUTOHOMETPHH (IOJB3YsSCh, TlEe HEoO0X0auMo,
KaJIbKYJIATOPOM)

9 KJIACC

Kon
MpOBEPSIEMOT0
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUS OCHOBHOM
oﬁpa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpHUYECKHE (DYHKIIMU OCTPBIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3iInyHbIe AIIEMEHTHI IPSIMOYTOJIBHOTO TpEeYroJbHUKA («pemeHue
MPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). Hax01uTh (C MOMOIIIBIO KaTbKYIATOPA) ATUHBI
U YTJIBI 1711 HETaOIMYHBIX 3HAYCHUH

6.2

ITonn3oBaThCs (1)0pMy.HaMI/I NpUBCACHUA W OCHOBHBIM TPUTOHOMCTPUUCCKHUM
TOXACCTBOM AJIA HAXOXACHUA COOTHOIIICHUH MCXKAY TPUTOHOMCTPUUCCKUMU

BCJIIMYNHaAMU

6.3

Hcnons3oBaTh TEOpPEMbI CHUHYCOB M KOCHHYCOB JI1 HAXOXACHUA PA3JIMUHBIX
9JICMCHTOB TPCYTrOJIbHHUKaA («pemeHI/Ie TpeerJ'IBHI/IKOB»), MNPpUMCHATL HX IIpU
peIICHUH T'COMCTPUICCKHUX 3a1aY

6.4

Bnagers moHsTHMSMH TpeoOpazoBaHUs MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB
noo0HbIX Quryp. Ilomp3oBarbes cBOMCTBaMHM MO00MS NMPOU3BOJIBHBIX (UTYD,
YMETb BBIUUCIATH JUIMHBI U HAXOAMUTh YIUIbl Y NMOAOOHBIX (uryp. [IpumeHsTSH
CBOICTBa MOAOOMS B NPAKTHMUECKUX 3a7adax. YMETb INPUBOAUTH IPUMEPHI

M0JI00HBIX (PUTYp B OKPY’KAIOIEM MHUpE

6.5

ITons3oBaThCs TEOpEMaMHn O TMPOU3BCACHUU OTPE3KOB XOpA, O MPOU3BCACHUU
OTPE3KOB CCKYLIUX, O KBaApPaTe KacaTellbHOM

6.6

[Tonb30BaThCsA BEKTOpAMU, TOHUMATh UX F€OMETPUUECKUN U PU3NIECKUN CMBICT,
NPUMEHSTh UX B PELIEHUH T'eOMEeTpudeckux U (usnueckux 3agad. [IpumeHSATH

CKaJIIpHOC MPOU3BCACHUC BEKTOPOB AJIA HAXOXKACHWA OJIWMH U YTJIO0B

6.7

ITonp30BaThCa METOAOM KOOpAWHAT Ha IUIOCKOCTH, IMPUMCHATH €ro B PCIICHUU
TCOMCTPHUYCCKUX U TPAKTUYICCKHUX 3a1a4

6.8

BraneTs NOHATUSAMHU TPABUIBLHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH, JIJTUHBI
JIyTA OKPYXHOCTH Y paJlaHHON MEpHI yria, yMETh BBIYMCIATH ILIOMIAAb KPYyra U
ero yacteil. [IpuMeHsaTs noslydeHHbIE YMEHUS B IPAKTUYECKUX 3a4a9ax

6.9

Haxoaute ocu unu HOCHTPBI CUMMCTPUN (I)I/Il“yp, MNPUMCHATH ABUXKCHUS ITJIOCKOCTH

B [IPOCTEUILNX CIIyYasx




6.10

[TpuMeHSTH OTyYeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTH MATEMAaTHICCKHAE MOJICIH
JUIA 3a/la4 peaIbHOW JKU3HU W TPOBOJIUTH COOTBETCTBYIOIIME BBIYHUCICHUS C
NPUMEHEHHEM IOJ00USU TPUTOHOMETPUYECKMX (QYHKIUH (TIONB3ysACh, TIe
HEO0OXOMMO, KATBKYJIATOPOM )




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA
7 KVIIACC

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
6 I'eomerpus
HauanbHubie moHATHST TeoMmeTpuu. Touka, mpsimMas, OTPE30K, Jyd. Yroj. Buasl yrios.
6.1 Beprukanbusle M cMexHble Yrubl. buccexkrpuca yrma. JlomaHas, MHOIOYTrOJIbHUHK.
[TapamienpHOCTD U NEPIEHIUKYIAPHOCTD MIPSIMBIX
6.2 Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOW cuMMeETpuH. [Ipumepsr cumMmmeTpun
' B OKPYKAIOLIEM MUPE
6.3 OcHOBHBIE IOCTPOEHUS C IOMOIIBIO HUPKYJIA U TuHEeNKkU. TpeyronpHuk. Beicota, Mmennana,
' OuccekTpuca, UX CBOMCTBa
6.4 PaBHOOeApEHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA
6.5 CpoiicTBa M MpHU3HAKM paBHOOEIPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBa
' TPEYroJILHUKOB
6.6 CBolicTBa U NpU3HAKU MHapaienbHbIX ONpsAMbIX. Cymma YIJIoB TpeyrojbHuKa. BHeminue
' YIJIbl TPEYTOJIbHUKA
[TpsimoyronbHbIl  TpeyrosibHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO TpPEYTOJIbHHKA,
6.7 IPOBEAEHHOW K runoreHyse. I[Ipu3Haku paBeHCTBAa NPSAMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpsiMOyTONIbHBIN TPEYTOJIBHUK C yriaoM B 30°
6.8 HepaBeHncTBa B reomeTpun: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH,
' TeopeMa 0 O0JIbIIEM yIiie U OoJbIIeH CTOPOHE TpeyroabHuKa. [lepnenauKysp 1 HaKJIOHHas
6.9 I'eomeTprueckoe MecToO ToueK. buccekTpuca yria u cepeIMHHBIN NEPIEHIUKYIISAP K OTPE3KY
' KaK N€OMETPUYECKHE MECTA TOUEK
6.10 OKpyXHOCTHh U Kpyr, XOpAa W JAWaMeTp, UX CBOWCTBA. B3amMHOE pacroyioxeHue
' OKPY’KHOCTH M npsimoii. KacaTenbHas u cexymas K OKpy>KHOCTH
6.11 OKpy’KHOCTb, BIUCAHHAs B yrojl. BrimcanHasi 1 onycaHHas OKPYKHOCTH TPEyroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
6.3 Tpaneuus, paBHoOoKast Tpamnerus, e€ cBoiicTBa U npu3Haku. [IpsmoyroabHas Tpanenus
6.4 Merton ynBoenus Menuanbl. LleHTpanbHas cummerpusa. Teopema @aneca U Teopema O
' MIPOIOPLIMOHANIBHBIX OTPE3Kax
6.5 CpenHue TMHUM TpeyroiabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tonobue TpeyronbHUKOB, Ko3(pduumeHt noaodus. I[IpusHaku MmomoOHs TPEeyroJbHHUKOB.

[Ipumenenue momooust MpH perIeHUH MPAKTUUIECKUX 3aa4




6.7

DopmyIbl 1J1d IJIOLIAAN TPEYTOIbHUKA, MapaienorpaMmma, pomoa u Tpanenuu

6.8 CoiicTBa muomaaen reomerpuueckux ¢puryp. OTHOIIEHHE TUIOIAAeH TOJOOHBIX (HUTYD

6.9 Beruucnienue miomanei TpeyroJlbHUKOB U MHOIOYI'OJIbHUKOB Ha KJI€T4aToi Oymare

6.10 Teopema [Tudaropa. Ilpumenenue Teopemsl [ludaropa npu pemeHnn MpakKTUYECKUX 33124

6.11 CuHyc, KOCHHYC, TaHI'€HC OCTpPOrO yIja MHpsAMOYTOJbHOro TpeyronbHUka. OCHOBHOE
' TPUTOHOMETPUYECKOE TOKIAECTBO. TpuronoMmerpudeckue Gpynkiuu yrios B 30°, 45° u 60°

6.12 BrnucanHble M UEHTpaJbHBIE YIUIBI, YroJl MEKIY KacaTelbHOM MU XOPIOH. YTIBI MEXIY
' XOPJaMH M CEKYIIMMH

6.13 Bnmcanubie 1 onMcaHHbIE YETHIPEX YT OTbHUKH

6.14 B3aumnoe pacnionoxenue qByx okpyxHocteil. Kacanue okpyxHocreit. OOuie kacareabHble
' K JIByM OKPY>KHOCTSIM

9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAECPKAHUS

6 I'eomerpust

6.1 Cunyc, xocunyc, TaureHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
' @dopmyIibl IPUBEICHUS

6.2 Pemenue TpeyronpHukoB. Teopema KOCHHYCOB M Te€OpeMa CHHYCOB. PelieHne mpakTuyecKux
' 3a]a4 C UCIOJIB30BAHUEM T€OPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB

6.3 ITpeoOpaszoBanue nogobus. Ilogo6re cOOTBETCTBEHHBIX IEMEHTOB

6.4 Teopema o mpou3BeACHUU OTPE3KOB XOpA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
' TeopeMa o KBaJipaTe KacaTeabHON

Bekrop, mmHa (MODydb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHBOIOIOKHO
6.5 HaIpaBJICHHBIC BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEPALMU HAJ]
BeKkTOpamu. PaznoxxeHne BEKTOpa 1Mo IByM HEKOJUTMHEAPHBIM BEKTOpaM

6.6 Koopaunats! BekTopa. CKaisipHOe NPOU3BEIEHUE BEKTOPOB, IPUMEHEHHUE I HAXOXKACHUS
' JUIMH U yIII0B

6.7 JlekapTOBBI KOOPMHATHI HA TUIOCKOCTH. Y PaBHEHHUS NIPSIMOI M OKPY)KHOCTH B KOOpAHMHATAX,
' nepeceueHne OKPY)KHOCTEH U MPSAMBIX. MeTo/1 KOOpAWHAT U €0 IPUMEHEHHE

6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKHI

6.9 JlnuHa OKpY)XHOCTH. ['pamycHass W paauvaHHas Mepa yIyia, BBIYHCICHHE JUTUH JIyT
' OKPYKHOCTEN

6.10 [Inomane kpyra, cekTopa, cermeHTa

6.11 JIBYOKEHMSI TUTOCKOCTH M BHYTPEHHHE CHMMETpUH (UTYp (dIeMeHTapHbIe MPEICTaBICHHUS).

[TapamnensHblil nepenoc. IToBopor




ITPOBEPAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMbI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

HpOBepﬂeMbIe TpeﬁoBaHHﬂ K IPEIMETHBIM pe3yjbTaTaM 0CBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ nmporpaMMmbl OCHOBHOTI'O 0611161"0 06p33OB3HI/Iﬂ Ha OCHOBE
P1rocC

YMeHue omnepupoBaTh MOHSATHUSMHU: MHOXECTBO, IOJMHOXKECTBO, OMNEpalUU Haj
MHO>KE€CTBaMU; YMEHHUE ONEPUPOBATh MOHATUIMHU: Tpad, CBA3HBIN rpad, nepeBo, UK,
OPUMEHATh MX I[pPH pelIeHHH 3a7ad; YMEHHE HCIOIb30BaTh TIpaduieckoe
MIpe/ICTaBJICHHE MHOXECTB Ui OIMCAHUSl PEeabHBIX IPOLIECCOB U SBJICHUH, MpPU
pEIIeHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEAMETOB

YMeHue onepupoBaTh MOHITHSIMU: ONPECIICHHE, aKCHOMa, TEOPEMa, I0Ka3aTelIbCTBO;
yMEHHE pacro3HaBaTh UCTHHHBIC U JIO)KHBIC BBHICKA3bIBAHUS, IPUBOAUTH MPUMEPHI U

KOHTPHIPHUMEPBI, CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh NOHITUSIMH: HATYPaJIbHOE YUCIIO, MPOCTOE U COCTABHOE YUCIIO,
JeIMMOCTh HATYPaJbHBIX YUCEIl, TPU3HAKU JEIUMOCTH, 1I€JI0€ YUCIIO0, MOYJIb YUCIA,
O0OBIKHOBEHHAs JIpoOb M JeCATUYHAs IPpoOb, CTAHAAPTHBIN BHJI YHCIIA, PAllMOHAIBHOE
YHCII0, UPPALUOHAIBHOE YHUCIO, apu(METHYeCKUN KBaapaTHBI KOpEHb; yMEHHE
BBITIOJHSATH ICUCTBUSA C YUCIAMH, CPABHUBATH U YIOPSIOYNBAThH YKCIA, TPEICTABISTh
Yyclla Ha KOOPJAWHATHOW MPSAMOM, OKPYTJISATh YHUCIA; YMEHHUE JeNaTh MPUKUIKY U
OLICHKY pe3yJIbTaTa BEIYMCICHUM

VYMmenne ONCpUPOBATH MOHATHAMU: CTCIICHB C LCJIBIM ITOKAa3aTCJICM, apI/I(l)MeTI/I‘IGCKI/Iﬁ
KBaJIpaTHBIA KOPEeHb, MHOTOWICH, aJireOpandeckasi Tpo0b, TOXKIESCTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJbHOM CTENEHU OOJbIlle €IMHULIbI; YMEHHE BBIIOJHATh PAaCcUETHI 1O
dbopmynam, mpeoOpa3oBaHUs IETBIX, JIPOOHO-PAIMOHATIBHBIX BBIPAKEHUNH U
BI)Ipa)KCHI/IfI C KOPHAMH, PA3JIOKCHUEC MHOIoO4jicHa Ha MHOKHUTCIW, B TOM YHCJIC C

UCIO0JIb30BaHNEM (OPMYII pa3HOCTH KBaJIPaTOB U KBaJ(paTa CyMMbl U Pa3HOCTH

YMeHue onepupoBarh IOHSATUSAMHU: YHCIOBOE DPABEHCTBO, YPAaBHEHHE C OJHOU
IIEPEMEHHOM, YHCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHE pellaTh
JMHEWHBIE U KBaJIpaTHbIE YpaBHEHMs, IPOOHO-pallOHAJIbHbIE YPAaBHEHMs C OIHOMN
IIEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX YPABHEHWM, JIMHEHHBIE HEPABEHCTBA M MX
CHCTEMBI, KBaJIpaTHbIE U IPOOHO-PAIlMOHAIbHBIE HEPABEHCTBA C OHOM EpEMEHHOI, B
TOM YHCJIE TIPU PELIEHUH 3a/1a4 U3 IPYTUX IPEIMETOB U MPAKTUYECKUX 3a/1a4; YMEHHE
UCIOJIb30BaTh KOOPAMHATHYIO TMPSMYK0 M KOOPAWHATHYIO IUIOCKOCTh  JUIS
1300pakeHus! pelIeHN ypaBHEHUI, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUSAMU: (QyHKUHMA, rpadux (QyHKUMU, HYIU (QYHKIHH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHusl, yObIBaHMsI, HanOOJIbIIIEE
U HavuMeHbllee 3HadeHHs (YHKIUU; YMEHHE OIEpHpOBaTh MOHITUSIMH: MpsIMas

MPOIMOPLUOHAIBHOCTD, JIMHEWHas (QyHKIUS, KBagpaTuyHas (yHKuusa, oOpaTHas




MIPONOPIMOHATIBHOCTD, Mapadosa, TunepOosa; yMEHUe CTPOUTh Tpauku (QyHKIHA,
WCIOJIB30BaTh TPa(UKH Ui ONPENIeIEHUs] CBOMCTB MPOIECCOB M 3aBUCUMOCTEH, IS
peleHust 3a1a4 U3 JPYruxX y4eOHbBIX MPEJMETOB U peallbHOM KU3HU; YMEHUE BBIPAXKATh

(dhopMyliaMy 3aBHCUMOCTH MEXKIy BETHUYNHAMU

YMeHue onepupoBaTh MOHATHSMH: IOCJIEOBATEIbHOCTh, apudmMeTrnyeckas Hu
reoMeTpuyecKas Mporpeccuu; yMEeHue UCIO0Ib30BaTh CBOMCTBA MOCIIE0BATEIHHOCTEH,
(GbopMyIIibl CyMMBI U OOIIETO WieHA MPU PELICHUH 33/1a4, B TOM YUCIIE 33a]a4 U3 IPYTHX
y4eOHBIX IPEIMETOB U PEaTbHOM KU3HU

YMeHue pemaTth 3aJa4d pa3HbIX THUIIOB (B TOM YMCJIE HA MPOLEHTHI, JOJIU U YacTH,
JBI>KEHUE, paboTy, IIEHYy TOBAPOB U CTOMMOCTD MOKYIIOK U YCIIyT, HaJIOTH, 3a/1a41 U3
00JIacTH yNpaBJIeHHUS JTUYHBIMA U CEMEHHbIMH (PMHAHCAMM); YMEHHUE COCTaBIISATh
BBIPA)KCHMS, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3a/a4U, UCCIIEI0BATh
MIOJIyYEHHOE PEIlIEHNE U OLEHUBATh MPaBI0N0J00HOCTh MTOJIyUEHHBIX PE3YIbTATOB

YMeHue onepupoBaTh NOHATUAMU: (PUTypa, TOUKA, OTPE3OK, MpsAMas, Ty, JTOMaHas,
yroj, MHOTOYIOJIbHHUK, TpPEYrOJbHUK, pPaBHOOCAPCHHBII ¥ PaBHOCTOPOHHHIMA
TPEYTOJIbHUKH, TMPSMOYTOJbHBIA TPEYrOJIbHUK, MeluaHa, OMCCEKTpHUCa M BBICOTA
TPEYTOJIbHUKA, YeTHIPEX YTOJIBHHUK, ITAPAILICIOrPaMM, pOMO, TIPSIMOYTOJIBHUK, KBAJIpaT,
Tparenus; OKPYXHOCTb, KPYI, KacaTellbHas; 3HAKOMCTBO C IIPOCTPAHCTBECHHBIMH
durypamu; yMeHHE peliaTh 3aJadd, B TOM YHUCIIC W3 IOBCEIHEBHOW MXH3HH, Ha
HAXO0XKJICHHE T€OMETPUYCCKHIX BEITUYMH C IPUMEHEHUEM U3YYECHHBIX CBOMCTB QUTYp U
(hakToB

10

YMeHue onepupoBaTh MOHATUSMU: PaBEHCTBO (DUTYp, PABEHCTBO TPEYrOJIbHUKOB;
NapajuleIbHOCTh M NEPIEHIUKYISIPHOCTh TMPSAMBIX, Yol MEXAY MPSMBIMH,
NEPIEeHIUKYIIAp, HAKJIOHHAsA, NMPOEKIUs, nogodue (uryp, noJoOHble TPEyroJbHUKH,
CUMMETpHUSl OTHOCHUTEIbHO TOYKM M TPSAMOH; yMEHHE paclo3HaBaThb pPaBEHCTBO,
CUMMETPHIO U MOA00He QUryp, napajuiebHOCTh U MEPHEHAUKYIIPHOCTh NPSIMBIX B
OKpY’KaroIleM MHpe

11

YMeHnue onepupoBaTh NOHATUAMU: AJIMHA, PACCTOSHUE, YroJl (BEIMYMHA YIJIa, CHHYC U
KOCHHYC YIjla TpEyrojbHMKa), IUIONIA/1b; YMEHUE OLIEHUBATh pa3Mepbl MPEIMETOB U
00BEKTOB B OKPYXKAIOIEM MUPE; YMEHUE IPUMEHATH (OPMYJIbI IEPUMETPA U TUIOLIAAN
MHOT'OYTOJIbHUKOB, JITMHBI OKPY>KHOCTH U IUIOIIAAM Kpyra, 00beMa MpsiMOyroJbHOTO
napajuleNIENUIEeNa; YMEHNE IPUMEHATh IPU3HAKU PABEHCTBA TPEYTOJIbBHUKOB, TEOPEMY
O CyMMe VIJIOB TpeyroibHHUKa, TeopeMy Iludaropa, TpuroHomerpudeckue
COOTHOILIEHUS JJIs1 BBIUMCIIEHUS JUIMH, PACCTOSIHUM, TUIoIanen

12

YMmenue wuzo0paxkaTh Mockue (UTyppl M HUX KOMOHWHAIMHM, MPOCTPAHCTBEHHBIE
(Gurypsl oOT pyKkH, ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEZCTB 110

TEKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHUIO
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YMmenue OIICPHUPOBATH MOHATUAMU: IPAMOYTOJIbHAA CUCTCMA KOOPAHUHAT; KOOPAWHATBI
TOYKH, BCKTOpP, CyMMa BCKTOPOB, IHNPOU3BCIACHUC BCKTOpa Ha YHCJIO, CKaJIAPHOC
MPOU3BCACHUC BCKTOPOB, YMCHHUC HCIIOJb30BATL BCKTOPbBI M KOOPAWHATHI JIA




NpPEJCTaBICHUS [aHHBIX W PELIeHHA 3aJad, B TOM YHCJIE M3 JPYTUX Y4eOHBIX
IIPEAMETOB U pPeaIbHOM KU3HU

YMeHue onepupoBaTh MOHATUSMU: CTOJIOUKOBBIE U KPYTOBbIE AHArpaMMbl, TAOJIULIbI,
cpenHee apudpmeTHUecKoe, MeIMaHa, HanOoJbIlIee U HaMMEHbIIee 3HAUCHHUs, pa3Max
14 YHCIOBOr0 Habopa; yMeHHE H3BIEKaTh, MHTEPIPETUPOBATH M IPEeoOpPa3OBBHIBATH
uH(poOpMalKIo, TPEJCTABICHHYI0 B TabMuIaX W Ha JAMarpaMMax, OTPa)Karollyko
CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX MPOLIECCOB U SIBJICHUI; YMEHHE paclo3HaBaTh

HU3MCEHYUBEIC BEIMYWHBI B OKPYKarOIIEM MUPEC

YMeHue onepupoBaTh NOHSTUAMM: CIyYalWHBIM ONBIT (CIy4alHBIA 3KCIEPHUMEHT),
AJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM MCXOJ) CIYy4allHOTO OIbITa, CIy4alHOe
COOBITHE, BEPOSTHOCTH COOBITHSA; YMEHHE HAXOAUTh BEPOSTHOCTH CIy4YalHBIX
COOBITHI B ONBITAX C PaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSMHU; YMEHHE
15 pemaTh 3aJa4i METOJIOM OPTaHH30BaHHOTO Nepedopa U ¢ UCIOJIb30BAaHUEM IpaBuia
YMHOKEHUS; YMEHUE OLIEHUBAaTh BEPOATHOCTU pEAJbHBIX COOBITUH U SBJICHUH,
MOHUMAaTh POJIb TPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX COOBITHH B
OKpY’KaloIleM MHpE W B KH3HH, 3HAKOMCTBO C IOHITHEM HE3aBHCHUMBIX COOBITHIA;

3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MACCOBBIX ABJICHUAX

YMeHnue BoIOUpATh MOAXOIAUINI U3y4YEeHHBIA METO AJIsl PEeLICHUS 3aa4u, IPUBOIUTD
MpUMEpbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IMPHUPOJIC W JKU3HHU, PACIO3HABATH
16 MPOSIBIIEHUE 3aKOHOB MaTEeMAaTUKHU B UCKYCCTBE, OMUCHIBATh OTACIbHbIC BBIIAIOIIHECS
pe3yNbTaThl, MOJTYYCHHbIE B XOJ€ Pa3BUTHs MaTeMAaTUKH KaK HAyKH, MPUBOIHUTH

IMPpUMEPBI MATECMATUYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB B OTE€UYECTBEHHOU U BCGMHpHOﬁ

HCTOpUHU

IHEPEYEHbB 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BIYMCIECHUS
11 Hatypanbable u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YUCE
1.2 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHTHI, OECKOHEUHBIE TIEPUOANYECKUE IPOOU
1.3 PannonaneHele yncia. ApupmeTnyecke ornepamnuy ¢ palioHaIbHbIMU YUCIIaMU
1.4 JeiictButenpHbie yncna. Apudmernyeckue onepanuu ¢ AeMCTBUTEIbHBIMU YHCIAMHU
15 [TpubnnkEHHBIE BBIYMCIECHUS, MpaBUJIa OKPYIJIEHHs, MPHUKHUIKA W OLIEHKa pe3yibTaTa
' BBIYKCIIEHH
2 AnrebGpanyeckue BbIpaxKeHHs
2.1 BykBeHHbIE BhIpaykeHHsI (BBIPAKEHUS C IEPEMEHHBIMH)
99 Crenenp ¢ nenpiM mokasaresneM. CTEneHb C pallMOHAIBHBIM IOKasaTeneMm. (CBoiicTBa

CTCIICHHU

2.3 MHuorouseHsl




2.4

Anrebpanueckas 1poob

Apudmerndeckuii KOpeHb HaTypallbHOW cTerneHH. JlelWcTBus ¢ apuMEeTHUYESCKUMHU

25 KOPHSIMH HaTypalbHON CTEIEHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 L{enbie u 1poOHO-paliMOHANbHBIE YpaBHEHHs. CUCTEMBI M COBOKYITHOCTH YPaBHEHHI
3.2 Llenbie u 1poOHO-paIOHAIbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemenue TekCTOBBIX 3a1a4
4 YucnoBble OCIE10BATEIBHOCTH
4.1 ITocnenoBaTeIbHOCTH, CLIOCOOBI 3aaHus ITOCIEI0BATEILHOCTEN
4.2 Apudmernueckas u reomerpuueckas nporpeccuu. opmyia ciI0kKHBIX TPOIEHTOB
3) OyHKIMU
OyHknus, crnocodbl 3amanus ¢yHkiuu. ['paduk dyHkiuu. OO6nacTe ompeneneHus u
51 MHOKeCTBO 3HaueHuUd ¢yHkiuu. Hymu dynkuun. IIpomMexxyTku 3HAKOMOCTOSHCTBA.
o [TpoMexyTKM MOHOTOHHOCTM (GYHKIMH. MaKCUMyMbl ¥ MHHUMYMBI (DYHKIHU.
Haubonbiiee u HanMeHblee 3HaUeHNEe (QYHKIIUU HAa TPOMEKYTKE
6 KoopauHatsl Ha IPSIMON U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 ['eomerpus
7.1 ['eomeTprueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHuK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHne reoMeTpuuecKiX BEITUUYUH
7.6 BekTopsl Ha mIockocTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 ['padsr




