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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOro ypOBHS sl OOYIArOIIHXCS
7-9 xnaccoB paspaboraHa Ha ocHOBe DenepabHOrO TroCyIapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOTO 00IIero o0pa3oBaHWsA, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHH,
NPEIbABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, M TPATUIHMHA POCCHIICKOTO OOpa30BaHMSL
Peanmmzanmst  mporpaMMbel  00eCHEUMBAET  OBJIAJICHUE  KIIFOUEBBIMH  KOMIICTEHIIHSIMH,
COCTaBJIIIOIUMH OCHOBY JUII CaMOPAa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHWs, IIEIOCTHOCTh
OOMIEKyIBTYPHOTO, JINYHOCTHOTO Y TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YUaIOIINXCS.
Pabouas mporpamma npeameta «I'eomerpus (6a30BbIi YPOBEHB)» I OCHOBHOTO OOIIETO
obOpazoBanus B 7-9 kiaccax pazpaboTaHa Ha OCHOBE HOPMATHUBHBIX JJOKYMEHTOB:
1. ®enepanbHbIM 3ak0HOM OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepauuny.
2. ®I'OC ocHOBHOTO 00IIET0 00pa30BaHUS

w

®denepanpHO 00pa30BaTENILHON TPOrPAMMOI OCHOBHOTO 00111€T0 00pa3oBaHus
4. TlonoxxeHueMm o (hopMax, MEPUOJUYHOCTH, MOPAIKE TEKYIIErOo KOHTPOJIS YCIIEBA€MOCTH U
MPOMEXYTOUHOM artectanuu ooyqaromuxcs B MbBOY COII Ne 8
5. OcHoBHas o0Opa3oBarenabHas MporpaMMa 0CHOBHOTO o0mero oopazoBarust MBOY COIII Ne
8

['eomeTpust Kak OJUH M3 OCHOBHBIX Pa3/elOB HIKOJIBHOM MaTEMaTHKH, UMEIOIINNA CBOEH
Lenbl0 00ecrneyuTh H3y4YeHHE CBOMCTB W pa3MepoB (uryp, uMX OTHOIIEHMH M B3aUMHOE
pacroJio’)KeHUe, OMUPAEeTCsl Ha JIOTMYECKYI0, JOKa3aTeNbHYIO JUHHUIO. LleHHOCTh u3yueHus
T€OMETPUH Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMs 3aKIFOYACTCSI B TOM, YTO OOYYarOIIHIACs
YUUTCS TPOBOAMUTH JOKa3aTeIbHBIE PACCYXKICHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOYCHHUS,
JOKa3bIBaTh HMCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccyXJeHUs «OT MPOTUBHOTO», OTINYATh CBOICTBA OT MPHU3HAKOB, (POPMYIHpPOBATH OOpaTHBIE
YTBEPKICHHUS.

Bropoii 1enpio u3ydyeHus reoOMEeTpUH SBISIETCA UCIOJb30BaHuEe e€ KaK HHCTPYMEHTa MpH
pElIeHUH KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOIINXCS B pEabHOMN JKU3HHU.
OOyyaromuiics OJKEH HAYYUThCSl ONPEAETUTh T'€OMETPUUYECKYI0 (UTypy, OMHcaTh CIOBaMHU
JAHHBINA YepTEXK UITU PUCYHOK, HAWTH IIOMIA/h 3€MEIBHOTO y4acTKa, paCCUUTaTh HEOOXO0 UM YIO
JUIMHY ONTOBOJIOKOHHOTO Kaleys uiu TpeOyeMble pa3Mephl rapaxa s aBTOMOOWISL. DToMy
COOTBETCTBYET BTOpasi, BRIUMCIUTEIbHAS JUHUS B M3ydeHuH reomerpud. [Ipu pemenuun 3amad
MIPAKTUYECKOr0 XapakTepa 00yJaroluiics YYUTCS CTPOUTh MAaTEeMAaTUYECKUE MOJIENIN pPeallbHBIX
KU3HEHHBIX CHUTYyallud, MPOBOJUTH BHIYHMCICHUS U OILICHMBATh aJ€KBAaTHOCTb IOJIY4YEHHOTO
pe3ynbrarta.

KpaiiHe BaXHO MOTYEPKUBATH CBS3M TEOMETPUU C JPYTUMHU Yy4eOHBIMU IpeaMeTaMu,
MOTHBHUPOBaTh  HCIIOJIb30BaTh  ONpEIENCHUS  TIeOMETpPUYEeCKUX  (GUryp H  IMOHATHH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOTYUSHHBIX YMEHUH B (pr3MKe U TeXHUKE. DTU CBSI3U HauboJee
SApPKO BUJAHBI B TeMax «BekTopbl», «TpUroHoMeTpuyeckre COOTHOMEHUsD, «MeToa KOOpIUHAT
u «Teopema ITudaropay.

VYuebublii kypc «['eomeTpus» BKIIOYAET CIENYIOIHE OCHOBHBIE Pa3JeNibl COACPIKAHUS:
«'eomerpuueckue Gurypsl M HMX CBOWCTBa», «l3MepeHHE TE€OMETPHUUYECKHX BEIHUUHY,
«JlexkapToBBl ~ KOOpPAMHATBHI Ha  IUIOCKOCTH», «Bektopb», «JIBIXKEHUS  IUIOCKOCTH,
«IIpeobpazoBanust Mo 100Us.


https://vip.1zavuch.ru/#/document/99/902389617/

®opmbl yueTa paboueil IPOrpaMMbl BOCIIUTAHUS

BocnurarenbHblil noteHuman npeamera «MareMaTukay peaau3yercs Yepes:

e VYCTaHaBNUBATh JIOBEPUTENIbHBIC OTHOLICHHS MEXIY YYUTElleM U OOyJaromuMucs,
CTIOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPUSTHIO YYAIIUMUCS TPEOOBAaHUN U TPOCHO yUUTEIIS;

e JlpuBnekarh BHUMaHHE Y4YalIUXCI K OOCYyKJaeMOH Ha ypoke HH(pOpMaIuy,
aKTUBU3UPOBATh MO3HABATEIbHYIO JESTEIbHOCTD YUAIIUXCS;

e JloOyxnmarp ywamuxcsi coOOMIOAAaTh HAa YpPOKE HOPMBI y4eOHOW JUCHUIUIMHBI |
caMOOpraHu3aluy;

e [loanepxuBaTh B KOJUIEKTHUBE yUAIIUXCS IPY>KETIOOHYIO, IEIOBYIO 0OCTaHOBKY;

e Haxomuth 1EHHOCTHBIM acmeKkT ydeOHOTO 3HaHWS W HHPOPMAIMH, OOECIEUYUTh €ro
MOHWMaHUE U TIEPESKUBAaHNE YIAIIUMUCS;

e C(CoznmaBaTh yCJOBHUS Ui CaMOCTOSITEIBHOTO MOWCKA, OTOOpa, OLEHKHM HH(pOpMaluu
YUYalIUMUCS, UCTIOb3Yys Pa3HOOOpa3HbIe HCTOYHUKHY;

e (CoznmaBaTh YCIOBHSI JJS1 JEATENbHOCTH Y4YalUXCS B PA3IMYHBIX (POPMHUPOBAHUSX,
B3aMMOJICMCTBHUS B IPYIIIAaX, COBMECTHOTO MONCKA PEIICHUN;

e Peanu3oBbIBaTh BOCHUTATEIbHBIE BO3MOXKHOCTH PpA3IUYHBIX BHJIOB JIE€ATEIbHOCTH
oOyuaronuxcs co cI0BECHON OCHOBOM (camocTosTeNbHAas paboTa ¢ yueOHUKOM, padoTa ¢ HAy4yHO
— HOMYJSPHON JTUTEpaTypOid, 0TOOp M CpaBHEHUE MaTepualla Mo pa3HbIM UCTOYHUKAM;

e lIHMIMUPOBATH U MOAJAEPKHUBATH UCCIIEAOBATENBCKYIO AEATEIBHOCTD yJalllUXCsl B paMKax
peanu3any UMU UHIUBUIyalbHbBIX U TPYIIIOBBIX MPOEKTAX.

Ha uzyuyenue yuebHoro xkypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 gacos (2
yaca B He/eN), B 8 kiacce — 68 yacoB (2 yaca B Henmento), B 9 kitacce — 68 gacoB (2 4daca B
HEJIEINIO).

COJEPKAHUE OBYYEHUA
7 KJIACC

HauanbHble moHsTHa reomeTpuu. Touka, mpsiMas, OTpPe30K, Jyd. Yroi. Buasl yrios.
BeprukansHele M cMexHble yriabl.  buccekrpuca yria. JlomaHas, MHOTOYTOJbHUK.
[TapannenbHOCTb U NEPIEHUKYISIPHOCTD IPSMBIX.

Cummerpuunble purypsl. OCHOBHBIE CBOMCTBa 0ceBoil cummerpun. [Ipumepsl cummeTpuun
B OKpYXKaroIlleM MHpe.

OcHOBHBIE TIOCTPOEHMS C TOMOLIBIO IUPKYJIA U TMHEWKH. TpeyroyibHuK. BeicoTa, MeauaHna,
OuccekTpuca, UX CBOICTBA.

PaBHOOe1peHHbII U PaBHOCTOPOHHUHN TPEYrobHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa ¥ TpU3HAKM DPaBHOOEAPEHHOTo TpeyrojpHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M NMpPU3HAKU MapauIeTIbHBIX NpsAMBIX. CyMMa YIioB TpeyrojbHHKa. BHemHue
YTJIbI TPEYTOJIbHUKA.



[IpssmoyronbHblil  TpeyroapHuUK. CBOMCTBO MEQMAHBI IPSMOYTOJIBHOIO TPEYroJbHUKA,
NpOBEACHHOW K rumnoreHy3e. lIpu3sHaku paBeHCTBA INPAMOYIOJIBHBIX — TPEYrOJIbHUKOB.
[IpsiMmoyrobpHbIN TPEYroibHUK C yriaoM B 30°.

HepaseHncTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa o OOJIbIIEM yriie U OoJIbIIeli CTOPOHE TpeyroybHUKaA. [leprneHauKysap u HakJIOHHas.

['eomeTpruueckoe MecTo TOYeK. buccekrprca yria M CepeAVHHBIM NMEPHEHIUKYISP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OxkpyXHOCTb M KpyI, XopJa M JAUaMeTp, HMX CBOMCTBa. B3anMHOe pacrosioxeHue
OKpYXHOCTH U npsimoit. KacarenbHas u cexyias K oKpyxHOCcTU. OKpY>KHOCTb, BIMCAHHAsL B yrOJL.
Brucannas n onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerslpéxyronpauku. [lapamnenorpamM, €ro Npu3HAKM W CBOMCTBA. YacTHblEe ciy4yau
napajuieorpaMmoB (MpsSMOYTOJIbHUK, PpOMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpameuus, e€ cBocTBa U npu3Haku. [IpsiMoyronbHas Tpanenus..

Merton ynBoenus Menuassl. LleHTpanbHas cumMmerpus. Teopema dDaneca u TeopeMa o
MIPOIMOPLIMOHAIBHBIX OTPE3KAX.

Cpennue TMHUY TPEyroJabHUKA U Tpaneuuu. L{eHTp macc TpeyronpHuKa.

[Topobue TpeyrosbHUKOB, KO3 dunreHT moaoous. [IpuzHaku mogodusi TpeyroJIbHUKOB.
[Ipumenenue nmogo6Ust P peLICHUH MPAKTHUECKUX 3aa4.

CpoiicTBa 1iomaaeii reomeTpudeckux ¢Guryp. opMynbl s IUIOMIAAA TPEYTroJbHUKA,
napajuiesorpamMmma, pom6a u tpaneruu. OTHOIIEHUE IO e Mo100HBIX QUTYp.

Brruncnenue miomaaeit TpeyroasHUKOB M MHOTOYTOJILHUKOB Ha KJIETYaToON Oymare.

Teopema [Tudaropa. [Ilpumenenne Teopems! [Tudaropa nmpu pemeHnn MpakTHISCKUX 3a1a4.

CuHYC, KOCHHYC, TaHI'€HC OCTpPOTO yrja MpsMOYrOJIbHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO. Tpuronomerpudeckue GpyHkmuu yrios B 30, 45 u 60°.

BrnucanHbple W UEHTpasIbHBIE YIJIbI, YIOJI MEXKJY KacaTelbHOM M XOPAOW. YTIJIbl MEXIy
XOpJaMu U CeKylIMMHU. BriricanHble U ONMCaHHbBIE YEThIPEXYTrONbHUKN. B3auMHoe pacnonoxenue
IByX okpyxHocteil. Kacanue oxkpyxnocreit. O0uiue kacateabHble K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, xocunyc, TanreHc yriaoB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
®opMyibl IPUBEJICHHUSL.

Pemienne tpeyronbHukoB. Teopema KOCHMHYCOB U TeopemMa cuHYcoB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

IIpeobpazoBanue nogo6us. Ilogo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpoU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O MMPOU3BEIACHUH OTPE3KOB CEKYIIMX,
TEOpeMa O KBaJpaTe KacaTeIbHOMU.

Bekrop, amuHa (MOIyNb) BEKTOpa, COHAIpPABICHHbIE BEKTOPBI, MPOTHUBOMOIOKHO
HaIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMMd HaJ
BeKTOpamHu. Pa3iiojkeHne BEKTOpa MO IBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEKTOpA.
CkanspHO€ MPOU3BENECHNUE BEKTOPOB, IPUMEHEHUE JUIsl HAXOKIEHUS JIUTMH U YIJIOB.

JlexkapToBbl KOOpPAMHATHI HAa IUIOCKOCTU. YPpaBHEHUS MpsAMOW U OKPY)KHOCTH B
KOOpJMHATaX, [IEpPECEUEHNE OKPYKHOCTEN U NPAMBIX. METO1 KOOPAUHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJIBHUKU. [[MHa okpyxHOCTH. ['pagycHas U paguaHHas Mepa yria,
BBIYMCIIEHUE JUTMH IyT OKpykHocTel. [Inomans kpyra, cekropa, CEerMeHTa.



JIBMKEHUS MII0CKOCTH M BHYTPEHHHE CUMMETPHH (UTYp (3JIEMEHTapHbIE MTPEICTABICHHS).
[TapannensHblid neperoc. [loBopor.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbBI ydeOHOro Kypca «l'eomeTpus»
XapaKTepU3YIOTCS:

1) naTrpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIECHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
[IECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHSIM POCCHICKHMX MAaT€MaTUKOB H POCCUUCKOMU
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:xkaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYEeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, OCO3HaHUEM BAKHOCTU MOPATBHO-ITUYECKUX IPUHIIMIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE€ B PELICHUHM MPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOMN
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
KU3HU JJIs1 YCHEIHON NMpo¢deCCHOHANbHON EATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIAMBUAYaAJIbHON TpaekTopuu oOpa3oBaHUs H
YKU3HEHHBIX TIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKO€e BOCIIMTaHHE:

CIOCOOHOCTBIO K AMOLIMOHAILHOMY W O3CTETHUYECKOMY BOCHPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MpPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSl 4YEJIOBEKa, MPUPOABI U 0OIIecTBa, NOHMMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl ueloBeuecKOW MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUJIM3ALUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HAaHUS MHUpA, OBJIAJEHUEM MPOCTEHIIMMHU HaBbIKAMHU
HCCIIEA0BATENbCKOM IEATEIbHOCTH;

6) pusuveckoe BocnuTanmue, GOpMHUPOBaAHNE KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOIO
Os1aromosy4usi:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKHE 3HAHUSI B HHTEPECaX CBOETO 3/10POBbs, BEICHUS
310pOBOT0 00pa3za KU3HU (3J0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUNA U OTHAbIXA,
perynspHas pu3nueckas aKTHBHOCTbH), C(HOPMHUPOBAHHOCTBHIO HaBbIKA pedIICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO ke MpaBa APYroro 4eJoBeKa;

7) 3K0J10rNYeCcKoe BOCIIUTAHUE:



OpHCHTAIMCH Ha MPUMCHCHWE MAaTEMaTUYSCKHX 3HAHWM IS pPelIeHHs 3a1ad B 00JacTh
COXPAHHOCTH OKpYXaroliel Cpefpl, IUIAHUPOBAHUS IMOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
MOCJIEJCTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0IeM U MyTel X pericHus;

8) ajanTanus Kk N3MEHAIOLIUMCS YCJIOBHSIM COIHAJIbHOI M MPUPOIHON Cpe/Ibl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIOBHSX HEONMPEACAEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrofiei, pruoOpeTaTh B COBMECTHOM JCSTEILHOCTH HOBBIC 3HAHMSI, HABBIKH M KOMIICTCHIIUU W3
OTIBITA JAPYTHX;

HE00XOAUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHHI, B TOM duciie (GOPMYIHPOBATH UJICH,
MOHATHSA, THUIMOTE3bI 00 00BEKTaX M SBICHHIX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNTAHMPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH MPHUHAMACMbIC PEIICHUS W JICHCTBHS,
(bopMyIHPOBATh U OIICHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBrble Jornyeckue 1ecTBUSA:

® BBIABIATH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTUYECKHMX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXAy TMOHATUSAMHU, (OPMYIUPOBATH OMNpeAeSCHUS TOHSATUH,
yCTaHaBIUBATh CYIECTBEHHBIN MPU3HAK KiIaccu(PUKAIMK, OCHOBaHUS JJ1si 00001IIEeHUS U
CpaBHEHMSI, KpUTEPUU ITPOBOAUMOIO aHANIN34;

® BOCIPHUHHUMATH, (HOPMYIUPOBATH M MPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, JMHIUYHBIC, YACTHBIC U OOLIUE, YCIOBHBIE;

® BBIABIIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUHs B (aKTax,
JTAHHBIX, HAONIONEHUAX M YTBEPXKICHUSX, MpeAjaratb KPUTEPUU JJIsi BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

e JleaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX W HMHJYKTHBHBIX
YMO3aKTIOUEeHUH, YMO3aKIIOUEHHH 0 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUH (IIPSIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECTIOXKHBIE JI0Ka3aTelbCTBAa MaTeMaTHUECKUX (PaKToB,
BBICTPAaMBaTh apTyMEHTALIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh croco0 pemieHus ydeOHOW 3amau (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BeIOUpaTh Hauboiee MOAXOASMIUNA C YIETOM CaMOCTOSITENILHO BBIJEIEHHBIX
KPUTEPHEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

® JCIOJIb30BaTh  BOMPOCHl  KaK  HMCCJIEAOBATENIbCKMH  MHCTPYMEHT  IO3HaHMS,
(dhopMynTupoBaTh BOMPOCH], (GUKCUPYIOIINE TPOTHBOPEUHE, TPOOIEMY, CaMOCTOSITEIHLHO
yCTaHAaBIUBaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIINIO, MHEHUE;



MPOBOJIUTH [0 CAMOCTOSTECILHO COCTABJICHHOMY IUTAHY HECJIOKHBIA SKCIICPUMEHT,
HEOOJBII0e UCCIIEI0BAHNE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHIeCKOro 00OBEKTa,
3aBUCHMOCTEH 00BEKTOB MEX Iy COOOI;

CaMOCTOSATENILHO (POPMYITUPOBATH OOOOIIEHHS U BHIBOJIBI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, HCCIICOBAHMUSA, OICHUBATh JIOCTOBEPHOCThH IOJIYUYCHHBIX pE3YJIbTATOB,
BBIBOJIOB U 000O0IICHHIA;

MIPOrHO3UPOBATh BO3MOYKHOE PA3BUTHUE MTPOIIECCA, & TAKIKE BBIABUTATH MIPEIIOJIOKCHHS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmueii:

BBISIBJISITH HEIOCTATOYHOCTh M U30BITOYHOCTh MH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAJTU3UPOBATH, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (HOpPMY INpejcTaBlieHUss HHOPMAIMK U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOM rpadukoi U uX KOMOUHALUSAMU;

OIICHUBATh HAJAEKHOCTh MHPOPMAIMK 10 KPUTEPHUSIM, MPEUIOKEHHBIM yUUTENEM WIH
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSAMH M ICIISIMH
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, MaBaTh MOSCHEHUS MO XOJIy PEUICHHS 3a/1a4d, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X07i¢ 0OCYXKJIEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMO# TEMBI, TPOOJIEMBI,
pemaeMoi 3a/1aud, BHICKA3bIBaTh WJICH, HAIICJICHHBIC HAa TIOUCK PEIICHUS, COMTOCTABIIATh
CBOM CY)XJICHHSI C CY)KJICHUSIMH JAPYTHX YIaCTHUKOB JIHAJIOTa, OOHAPYKMBATh PA3JINIHE H
CXOJICTBO TIO3MIIMH, B KOPPEKTHOH (opme GOopMyIHpoBaTh pa3HOTIIACUS, CBOHU
BO3PAKCHHS,

MPEJCTaBIATh PE3yJIbTAaThl PEIICHUS 3a7a4M, SKCIECPUMEHTA, UCCIECIOBAHMS, MPOCKTa,
CaMOCTOSITEIIEHO BBIOMpaTh (hopMaT BBICTYIUICHHS C YY4ETOM 33734 TPE3CHTAIMH |
0COOCHHOCTEH ayTUTOPHH;

MMOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U WHAMBHYAIbHOW pabOThI MIPH
peleHNH y4eOHbIX MAaTEMATHUECKUX 3a71a4;

MPUHUMAThH 1[eJIb COBMECTHOU NIESATEIHLHOCTH, TUIAHMPOBATh OPraHHU3aIUI0 COBMECTHOM
paboThI, pactpeessaTh BUIbI pabOT, JOrOBapUBATHCS, 0OCYKIATh MPOIECC H PE3yJbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNMNOBBIX (hopMax paboTsl (0OCykaeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI U IPYTHE), BBIIIOIHATH CBOIO YacCTh PabOTHI U KOOPJIMHUPOBATH CBOU JCUCTBUS
C IpYTMMH YICHaMH KOMaHJIbl, OLIEHWBATh Ka4eCTBO CBOETO BKIIaa B OO TPOIYKT IO
KpUTEpUsIM, cHOpMYIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:



® CaMOCTOSITEIIHHO COCTABIIAT IIJIaH, AITOPUTM pPEIICHHs 3aa4uu (MU €ro 4acTh), BHIOUPATh
croco6 pemeHus ¢ y4ETOM HMEIOIIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLH.
CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJVIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MPOLECCa W pe3yiabTaTa PelieHHS
MaTeMaTUIECKOM 3a1a9Hu;

MPENBUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTh IpPU PELIEHUH 3a7aud, BHOCHUTH
KOPPEKTUBBI B JESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, HAaWJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OIICHMBAaTh COOTBETCTBUE pE3yJbTaTa JESTEIbHOCTH MOCTABICHHOW LIEU U YCIOBHSIM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI 1IeJIU, HaXOJUTh OLINOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

B (¢enepanbHbIX M pErMOHAIBHBIX MPOLEAYpax OLIEHKH KayecTBa 0O0pa3oBaHUs
HCIIOJIb3YeTCsl IepedeHb (KoAu(UKATOP) MPOBEPAEMBIX TPEOOBaHUN K METAIPEIMETHBIM
pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00Opa3oBaTeNbHOI MPOrpaMMbl OCHOBHOIO OOIIETro
o0pazoBaHwUsI.

Ilepeyennb (koauduKaTop) NpoBepseMbIX TPEOOBAHMI K MeTallpeIMeTHbIM
pe3yJbTaTaM 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'O
00111ero 00pa3oBaHus

Kon
[IpoBepsieMble TpeOOBaHUS K METAIPEIMETHBIM PE3yiibTaTaM OCBOCHHUS
MIPOBEPSEMOTO OCHOBHOI1 00pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3zoBaHus
TpeOoBaHUs
1 Ilo3naBaTeabHble YY ]|
1.1 Ba3oBbie jlornueckue IeicTBUS
111 BoIsiBIATE U XapakTepu30BaTh CYIIECTBEHHBIE IMPU3HAKU OOBEKTOB
o (sBIIEHUI)
112 YcTaHaBnuBaTh CyIIECTBEHHBIN MPHU3HAK KiIacCU(UKALIUU, OCHOBAHHS
o Ui 0000IIIeHNS U CPaBHEHU S, KPUTEPUU TPOBOJAUMOTO aHAIN3a
C yu€ToM mpemnoKeHHOW 3aJadyd BBISBISTH 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B pacCMaTpUBAaEMbIX (DaKkTax, TaHHBIX U HAOIIOICHUSX;
1.13
mpenjaraTb  KPUTEpPUM JUIS  BBISBICHHS  3aKOHOMEPHOCTEH |
IIPOTUBOPEUN;




BBISBJIATh JepUIUT HMHDOpPMAIMK, JAaHHBIX, HEOOXOIMMBIX JUIA
peuieHus oCTaBICHHON 3a1a4u

1.14

Broiasnare MPUYIUHHO-CJICACTBCHHBIC CBA3U IIPU U3YUYCHUU SIBJICHUU U
HPOLIECCOB

1.15

JlenaTe BBIBOJBI C HMCHOJIb30BAaHUEM JAEIYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3AKIIOYEHUH 10 aHajioTuu, (GOopMyIupoBaTh
TUIIOTE3bI O B3aUMOCBS3SIX

1.1.6

CamocToATEenbHO BBIOMpaTh CIOCOO pelieHus y4eOHOW 3ajauu
(cpaBHUBaTh HECKOJBKO BAapHUaHTOB pELICHMs, BbIOMpaTh Hauboiiee
MOAXOIAUIUH C YUETOM CaMOCTOSATEIBHO BbIAECICHHBIX KPUTEPHEB)

1.2

bazoBble HccieoBaTeaIbCKUE AEHCTBUS

1.2.1

[IpoBOUTE TIO CaMOCTOSITETLHO COCTaBJICHHOMY TIUIAHY — OIIBIT,
HECJIOXKHBIA ~ DKCIICPHUMEHT, HeOOJBIIIOE  HCCIEAOBAHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEeH 00beKTa M3yueHUus, MPUUYUHHO-
CJICICTBEHHBIX CBSA3EH M 3aBUCUMOCTEHN 00BEKTOB MEXKIY COO0M

1.2.2

OneHnBaTh HAa TPUMEHHMOCTh W JIOCTOBEPHOCTh HH(OPMAIIHIO,
MOJTYYCHHYIO B X0JI€ UCCIeA0BaHUS (IKCIIEPUMEHTA)

1.2.3

CamocrostensHo  opMynupoBaTh 0O0OOIIEHWS W  BBIBOJABI  I10
pe3yabTataM TpPOBEAEHHOTO HAONIOACHUS, OIbITA, WCCICIOBAHUS,
BJIAJETh HMHCTPYMEHTAMH OIICHKH JIOCTOBEPHOCTH IIOJIy4CHHBIX
BBIBOJIOB U 0000IIeHNIT

1.2.4

HpOFHO3I/IpOBaTB BO3MOJXHO€ ,I[aJ'IbHCfIH.ICC PasBUTHUEC IIPOLECCOB,
COOBITHH M UX MOCJICACTBUA B AHAJIOTUYHBIX WJIIW CXOAHBIX CUTYalUAX,
BbIABUI'aTb IIPCAIIOJIOKCHUA 00 mux Pa3BUTHU B HOBBIX YCIIOBHUAX U
KOHTCKCTax

1.2.5

Hcnonn3oBarh BOIIPOCBI ~ KaK I/ICCJ'ICIIOBaTeJ'IBCKI/Iﬁ HHCTPYMCHT
ITIO3HAHUA,

(opMynHupoBaTh BOIPOCHI, (PUKCHUPYIOIINE Pa3phIB MEXKIY peaIbHbIM U
KeNaTeIbHbIM COCTOSIHMEM CHUTYallud, OOBEKTa, CaMOCTOSITEIbHO
yCTaHaBJIMBAaTh KICKOMOE U JIaHHOE;

(I)OpMI/IpOBaTB THUIIOTE3Y 00 HMCTHHHOCTH COOCTBEHHBIX CY)KI[GHI/Iﬁ u
CY)K,Z[CHI/II‘/’I APYTrux, apryMmCHTUPOBATh CBOIO IMMO3UIIUIO0, MHCHUC

1.3

Pabora ¢ unpopmanueit




13.1

[IpuMeHATH pa3nuYHbIE METOIBI, HHCTPYMEHTHI U 3aIIPOCHI IIPU ITOUCKE
u orbope wuH(pOpMAIMM WIM JAHHBIX W3 HCTOYHUKOB C Y4YETOM
MPEUI0KEHHON y4eOHOM 3aa4ll U 3aJaHHBIX KPUTEPUEB

1.3.2

Bo16upath, aHanu3upoBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
UHPOPMALIMIO Pa3IMYHBIX BHJIOB M (POPM IpEINCTAaBICHHS, HAXOIUThH
CXOJHbIE apTyMEHTHI (IIOTBEP>KIAIOLINE I OIIPOBEPraOIINE OJHY U
Ty K€ UJCI0, BEPCHIO) B Pa3THYHBIX WH(OPMAIIMOHHBIX HCTOUHUKAX

1.3.3

CaMoOCTOSATENBHO BBIOMPATh ONTHUMAIBHYIO (GOpPMY MpEICTaBICHUS
nHpoOpMallM¥ W WUIIOCTPUPOBATH pEIIAEMble 33Jauld HECIOKHBIMU
cXeMaMu, AMarpaMMamu, HHOU rpadukoi U uX KOMOUHALUAMHU

1.3.4

OuenuBaTh HaAEKHOCTh UHPOPMALIUU IO KPUTEPUSIM, MTPEI0KEHHBIM
MeJarOTHYECKUM paboTHUKOM WJIN c(hopMyIHpPOBaHHBIM
CaMOCTOSITEIIBHO

1.3.5

D¢} dexTrBHO 3aNIOMUHATH M CUCTEMATU3UPOBATH HHPOPMALIUIO

KommyHukatuBHbie YY /|

2.1

OO01enne

211

BripaxaTs ce0s (CBOIO TOUKY 3peHHsI) B YCTHBIX M MTUCbMEHHBIX TEKCTaX

2.1.2

B xoxe nuanora u (WiM) AUCKYCCHM 3aJaBaTh BOIMPOCHI MO CYIIECTBY
o0cyKJaeMOil TeMbl U BBICKAa3bIBaTh HIEH, HAlleICHHbIE HA pEIICHHE
3a/lauM U MoAJepKaHue OJaroxenaTeIbHOCTH OOLICHUS;

COIIOCTABJIATL CBOM CYXACHHA C CYXICHUAMHU OPYIUX YYaCTHHUKOB
Jauajora, O6H3py>KI/IBaTI) pas3indue u CXO0ACTBO HOSHHHﬁ

2.1.3

[Iybnu4yHO  TpencTaBiATh  pe3yiabTaThl  BBIIOJHEHHOTO  OIBITa
(’KcriepuMeHTa, UCCIeI0BaHus, IPOCKTA);

CaMOCTOATCIBHO BLI6I/IpaTB (I)OpMaT BBICTYIUICHUA C y‘léTOM 3aJa4
IMpEe3CHTaluu " 0COOCHHOCTEH ayaIuToOpun U B COOTBCTCTBHU C HUM
COCTaBJIAATb YCTHBIC W IMHUCBMCHHBIC TCKCTBI C HUCHOJIb30BAHUEM
HWJTIOCTPATUBHBIX MATCPUAJTIOB

214

Bocnpunumate u GopMynupoBaTh CY)XKIEHMS, BbIpaXaTb SMOLUHU B
COOTBETCTBUHU C LEJISIMU U YCIOBUSMU OOIIEHUS;

pacnio3HaBaThb HCBCpGaJIBHBIC cpeacTBa 06H_[CHI/I$I, IIOHHUMATh 3HAYCHHUC
COIMAaJIbHBIX 3HaKoOB, 3HAaTh )51 pacro3HaBaThb IpCAIIOCbUIKA
KOH(bJ'II/IKTHLIX CI/ITyaI_[I/Iﬁ " CMATr4aThb KOH(I)J'II/IKTLI, BCECTU NEPCTOBOPLI;




MMOHUMATb HAMCPCHUA APYTUX, IPOABJIATH YBAKUTCIBHOC OTHOIICHHUC K
coOeceqHUKY © B KOPPEKTHOH ¢opme (GOpMyIupoBaTh CBOM
BO3paXKEHUS

2.2

CoBMecTHAS IEATETBHOCTD

221

[lomnmMare ©  UCHOJIB30BaTh  NPEUMYIIECTBA  KOMAaHJHOM H
WHIMBUIYAJIbHOW paboThl TMpH pEIIeHHH KOHKPETHOW MpOOIIeMBbl,
000CHOBBIBaTh HEOOXOAWMOCTh TPUMEHEHHUS TPYIIOBBIX (Qopm
B3aMMOJICHCTBHUS IIPU PEIICHUH ITOCTABICHHOM 3aa4H;

MPUHUMATh LE€J1b COBMECTHOW JESITENbHOCTH, KOJJIEKTUBHO CTPOUTH
JNeUCTBUS MO €€ NOCTWKEHUIO: PACIpenessTh pOJd, JI0TOBapUBaThCS,
o0cyXJaTh MpoIecC U Pe3yIbTaT COBMECTHON pabOThI;

YMETbH O606I_HaTI) MHCHUSA HECKOJIBKUX YCJIOBCK, IMTPOABJIATE TOTOBHOCTD
PYKOBOAUTD, BBIMIOJIHATE MOPYUYCHU A, IIOJIYUHATHCA,

TUTAHUPOBATh OPTaHM3AINI0 COBMECTHON pabOTHI, ONPEAETSITh CBOIO
poJib (C y4€TOoM MpEeAnOYTeHUH W BO3MOKHOCTEW BCEX YYaCTHUKOB
B3aUMO/JICHCTBUS), PACIPENeaTh 3aadl MEXAy 4YICHaMHU KOMAaH]IbI,
y4acTBOBaTh B TPYNIOBHIX (Gopmax paboThl (0OCYKIeHHUs, OOMEH
MHEHHH, "MO3TOBBIC ITYPMbI" U UHBIC);

BBIIIOJIHATH CBOIO 4aCThb pa6OTI>I, JOCTUIraTh KAYECTBEHHOI'O pe3yjibTaTa
110 CBOCMY HAITPABJICHUIO U KOOPAWUHUPOBATH CBOU ,Z[CﬁCTBHH C IpyIruMu
YJICHaM1 KOMaHIbI,

OLICHUBATh Ka4€CTBO CBOCTO BKJIaJa B 06H.IHI>1 IMPOAYKT I10 KPHUTCPUAM,
CaMOCTOATCIBHO C(l)OpMy.]'II/IpOBaHHHM yY49aCTHUKaMU BSaHMOﬂeﬁCTBHH;

CpaBHHUBATBL PE3YJIbTATHI C PICXO,I[HOﬁ 33)13‘16171 M BKJIaJ KaXXA0I'0 4JICHa
KOMaH/bI B JOCTMKCHHC PE3YJIbTATOB, pasacisiTb C(I)epy
OTBCTCTBCHHOCTHU U IIPOABJIATL TOTOBHOCTD K IIPEAOCTABJICHHUIO oT4yéTa

nepea rpyIrou

PerynasaTusueie YY /|

3.1

CaMoopraHH3 alusi

311

BraBnsaTh HpO6JlCMBI 4 PpCIICHUA B JKHU3HCHHBIX U y‘IC6HLIX
CUTYyalluAgX;

CaMOCTOSITEJIBHO COCTAaBJISITh AITOPUTM pELICHUS 3ahadu (WM €ro
4acTh), BBIOMpaTh CMOCOO perieHuss ydeOHO 3amaunm ¢ y4érom




AMEIOIIUXCSA pecypcoB u COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBAaTh MpEAJaracéMble BapUaHThl pEILICHUI

OpueHTHpOBaTbCST B PA3JIMYHBIX MOAXOAAX MPHUHATHS pPELICHUM
(MHAMBHlya bHOE, NIPUHIATHE PEIICHUS B IPYIIE, NPUHATHE pEIIeHUN

rpymof);

3.1.2 COCTaBJIATS IJIaH AEUCTBUH (IUIaH peain3allii HAMEYEHHOI O aJITOpUTMa
pelieHus), KOPPEKTUPOBATh MPEIUIOKEHHBId alNTOPUTM C  yIETOM
HOJIy4YEHUS] HOBBIX 3HAHUHM 00 U3y4aeMOM OOBEKTE;
JieNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE
3.2 CaMOKOHTPOJIh
3.2.1 Bnagets criocobamMu CaMOKOHTPOJIS, CAMOMOTHBALINK U pedIeKCUN
BHOCHTE KOPpPEKTHBBI B  JEATEIHHOCTP HA OCHOBE  HOBBIX
3.2.2 00CTOSITENNLCTB, W3MEHUBILIUXCS CUTYalMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYAHOCTEH
JlaBaTh aJeKBaTHYIO OLIEHKY CHUTyallud U TNpeiaraTb IUlaH €€
W3MEHEHHUS;
323 YUUTBHIBaTh KOHTEKCT U TMpPEeABUAETh TPYAHOCTH, KOTOpPHIE MOTYT
o BO3HUKHYTH NPH pElICHUN YIeOHOW 3aa4u, aJanTHPOBATh PEIICHUE K
MEHSOLTUMCS 00CTOATEIHCTBAM;
OOBSACHATH TNPUYMHBI JOCTHKEHHSI (HEJOCTWKEHHS) pPE3ylIbTaToOB
NeSITeNIbHOCTH, J1aBaTh OLEHKY TNPUOOPETEHHOMY OIBITY, YMETh
HAXOJWTb MMO3UTUBHOE B MPOU3OLICAIICH CUTYallHNH;
OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJIU U YCIOBUIM
3.3 OMOLMOHAILHBINA UHTEJUIEKT
Paznuyath, Ha3pBaTh W YOPABIATH COOCTBEHHBIMU OJMOIUSMHU H
SMOIUSAMH IPYTHX;
BBISIBJISITh M aHATTM3UPOBATH IPUYUHBI YMOLIU;
3.3.1

CTaBUTh ce0s Ha MECTO JPYroro 4YeloBeKa, MOHMMAaTh MOTHUBBI W
HaMEepEeHUs JIpyroro;

peryinupoBarb croco0 BBIPAXKCHUSA SMOIMH




3.4 [Ipunstue cedst u Apyrux

OCO3HaHHO OTHOCHTKCS K IPYTOMY YE€JIOBEKY, €r0 MHEHHUIO;
IPU3HABATh CBOE IIPAaBO Ha OMIMOKY U TaKOE K€ IPaBo APYroro;
34.1 NpUHUMATH ce0s U IpYyrux, He OCYKIasi;

OTKPBITOCTh ce0e U IPyruMm;

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIUPOBAThH BCE BOKPYT

HNPEAMETHBIE PE3YJIBTATHI

K koHmy oOydeHuss B 7 kJjacce OOydarOIIHMICS TMOIYYUT CIACAYIOMHUE TPEIMETHBIC
pe3ynbTaThI:

Pacmo3naBate W3ydYeHHBIE TE€OMETpPHYECKHE (DUTYPHI, OMpEnensITh HX B3aUMHOE
pacrosioKeHue, n300paxaTb TeOMEeTpUUYECKre GUTYPHI, BBITIOIHATH YEPTEXKH 1O YCIOBHUIO 3a/1a4H.
N3mepsaTe nuHEHBIE W YIIIOBBIC BEWYWHBL. Penrath 3a7aun Ha BBIYHCICHUE JUTUH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenate rpyOyio OIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B PEAbHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuate pa3mMepsl 3TUX 0OBEKTOB MO MOPAIKY BEIUYNHBI.

Crtpoutb 4epTekH K TeOMETPUUYECKUM 3a/a4aMm.

[lonb3oBaThcsi NMpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIOIb30BaTh MPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPHU PEIICHUH 3a/1au.

[IpoBOIUTH IOTHYECKHE PACCYXKACHUS C UCTIOJIL30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThbcsi MpHU3HAKAMU PABEHCTBA MPSMOYTOJbHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJBHOTO TpPEYroJbHHKA, B pEIICHUU
reOMEeTPUUECKUX 3a/1a4.

Onpenenars napamielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pazyeT ¢ HUMHU
cexymas. Onpeaensars NapajyIeaIbHOCTh IPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSAHUNA OT TOYEK
OJIHOU MIPSIMOM /10 TOYEK APYroil mpsiMOM.

Pemats 3agaun Ha kieTyaroit Oymare.

[IpoBOIUTH BBIYUCICHHUS W HAXOAWUTh YHUCIOBbIE M OYyKBEHHBbIE 3HAYCHHUS YIIIOB B
reOMETPHUYECKUX 3a/1a4aX C UCHOJIBb30BAHUEM CYMMBI YTIIOB TPEYTrOJILHUKOB U MHOTOYT OJIbHUKOB,
CBOJCTB YyIJIOB, 00pa30BaHHBIX [IPU MIEPECEUCHHH IBYX MapaslieIbHBIX MPSIMbIX ceKyieil. Pemars
MPaKTUYECKHE 3a7]a4l Ha HAXOKICHHE YTJIOB.

Brnagets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONpPEeAENsTh OMCCEKTPUCY yria
Y CepEeMHHBIN NMEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK.

@opMynHpOBATH ONPEACIICHUS] OKPY)KHOCTH M Kpyra, XOpAbl U AUaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOKMCTBA MPU PEIICHHUH 3a]au.

Bragets moHsATHEM ONMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYXHOCTH, YMETh HAaXOJUTh €€
1eHtp. [lonp3oBaThest akTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, YTO CEpPEAUHHBIE MEPHEHIUKYISPHl K CTOPOHAM TpPEYrojbHUKa
MEePECEKAIOTCS B OHOU TOUKE.



Bnanerp TOHATHEM KacaTelbHOM K OKpPYXHOCTH, TIOJB30BAaThCA TEOPEMOH O
NEPIEHINKYIIIPHOCTH KacaTeIbHOW U pajinyca, MPOBEIEHHOTO K TOUKE KaCaHHs.

ITonn30BaThCH HpOCTCﬁIHPIMPI TCOMETPUUCCKUMU HCpaBCHCTBAMU, IIOHUMAThb ux
MIPAKTUYECKUM CMBICIL.

HpOBOI[I/ITI) OCHOBHBIC TCOMETPHUICCKUC ITOCTPOCHUS C IOMOIIBIO MUPKYJIA U JIMHEHKH.

K xonmy oOyueHuss B 8 KkJacce oOydaromwiics TIOJYYUT CIEAYIOIIME PEIMETHBIC
pe3yIbTaThI:

Pacrio3naBaTte OCHOBHEBIE BHJIbI quBIpéXYFOJII)HI/IKOB, HUX JJIEMCHTHBI, IIOJIb30BAaThCA HX
CBOMCTBAMH IIPH PELICHUN TE€OMETPHUYECKHX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKM TIEPECEUCHMs] MEIMaH TpPEYroJibHUKa (IIEHTpa Macc) B
peleHnn 3a1ad.

Biagete nonsiTHeM cpeHEN JIMHUM TPEYroJbHUKA M TpallelUd, IPUMEHATh UX CBOMCTBA
IIpU pElIeHUM reoMeTpudeckux 3angad. llosb3oBarecs Teopemoit daseca M TeopemMoil o
MMPONMOPHUOHAIIBHBIX OTPE3KaX, MPUMEHATH UX JI PCIICHUA NPAKTUYICCKHUX 3aa4.

[IpuMeHsTh NpU3HAKY [10100UsI TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a/1a4.

[Tome3oBatbes Teopemoii [Tndaropa st permeHus reOMEeTPHYECKIX U MPAKTUIECKUX 3a71ad.
CTpOI/ITI) MaTEMAaTUYCCKYIO MOJICJIb B ITPAKTUYCCKUX 3aaadax, CaMOCTOATCIIBHO ACIaTh '—IepTé)K n
HaxXoJUThb COOTBECTCTBYIOIUC JTJINHEI.

Bnanetp mMOHSATHSMH CHHYCAa, KOCHHYCa M TaHTEHCa OCTPOTO yriia MPSMOYTOJIHHOTO
TPECYroJbHUKA. ITop30BaTHCS STUMHU MOHATHSIMH I pEIICHUA MMPAKTUYCCKUX 3a1a4.

Beruucnsate (pasnuyHBIME - criocOOaMU) — IJIOMIAAL  TPEYroJbHUKA M IUJIOMIATH
MHOTOYTOJIbHBIX ~ Quryp (TOJIB3YyACh, THA€ HEOOXOIUMO, KalbKylasTopoM). IIpuMeHATH
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aauax.

Bnagerp MOHATHSIMM BOHCAHHOTO M ILIEHTPAJIBHOTO YIja, HMCIOJIb30BaTh TEOPEMBI O
BIMCAHHBIX yriax, yriax Mexy XopJaMu (CeKyILIMMHU) U YTiie MeX Ay KacaTeJIbHOU U XOpA0H pu
pELICeHUH TeOMETPUUECKUX 3a/1a4.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATH CBOMCTBA OMHCAHHOIO
YeThIPEXYTOJIbHUKA [P PEIICHUU 33/a4.

[IpyuMeHSTh MoJlydeHHbIE 3HAHUSI HA MPAKTHKE — CTPOUTH MAaTeMaTUYeCKUE MOJAETH JUIs
3a/1a4 peajibHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOIIME BHIYMCIICHUS C IPUMEHEHHEM MO100us
U TPUTOHOMETPHUH (TOJIB3YACh, IIe HE0OX0IUMO, KaJbKYIATOPOM).

K xonmy oOydenus B 9 kJjacce oOydaromuiics NOTYYHUT CIEAYIONIUE IPEAMETHBIC
pE3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIIIOB, HAXOIUTH C X TIOMOIIIBIO Pa3IuYHbIC
AJIEMEHTHl TPSMOYTOJLHOTO TPEYroJIbHUKA («PElIeHUE MPSIMOYIOJbHBIX TPEYTOJILHUKOBY).
HaxoauTthb (¢ MOMONIBbIO KANBbKYISTOPA) AJIMHBI U YTIIbI 111 HETAOIWYHBIX 3HAUCHUH.

[Tonp3oBaTbes GopMylaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIsL HAXOKJEHUSI COOTHOILIEHUHM MeX/Ty TPUTOHOMETPUYECKMMHU BETMYHUHAMU.

Hcnonbs3oBaTh TEOPEMbl CHHYCOB U KOCHHYCOB JUISl HAXOXAECHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («peIIeHUe TPEeYTrOoJbHUKOBY), MPUMEHATh MX IMPH PELICHHMH T'€OMETPHUYECKHX
3ajau.

Brnaners noHsATHAMEU NpeoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX JIEMEHTOB MOJA0OHBIX
¢uryp. [lonp3oBaTbcs CBONCTBaAMHU 1000 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIHHBI U
HaXOJUTh YIJbl y M0A00HBIX ¢uryp. [IpuMeHsaTs cBoicTBa MOJ00MS B MPAKTUYECKHUX 3a/1adax.
YMeTb NpUBOAUTH MPUMEPBI MOJOOHBIX (DPUTYP B OKPYXKAIOIIEM MHpE.



ITonp30BaTbCcst TEOpEeMaMH O IIPOU3BEICHUU OTPE3KOB XOPJH, O IMPOU3BEACHUM OTPE3KOB
CEKYLIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbCcs BEKTOpaMH, IMOHUMATh HMX TEOMETPUYECKUNH M (U3WYECKUHA CMBICI,
OPUMEHATh MX B PELICHUHM TE€OMETpUYecKUX M (usmueckux 3amad. [IpuMeHATH CcKamspHOE
IIPOU3BEICHUE BEKTOPOB JUIS HAX0XKACHUS JJIMH U YIJIOB.

[lonp30BaTbCcsi METOOM KOOpPAMHAT Ha INIOCKOCTH, IPUMEHATH €ro B pEUICHUH
F€OMETPUUYECKHUX U ITPAKTUYECKUX 3a/a4.

Bnagers moHATHSAMU NPaBUIBLHOIO MHOTOYTOJIbHHKA, JUIMHBI OKPYKHOCTH, JUIMHBI JTyT'U
OKPYKHOCTM M PpaJUaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acTew.
[IpyMeHSTh NOTydEeHHbIE YMEHHS B IPAKTUUECKUX 3a7adax.

Haxomuts ocu (wiu HEHTpPhI) CUMMETPUH (DUTYp, NMPUMEHSTH ABM)KEHUS IUIOCKOCTH B
MPOCTENIINX CITyqasiX.

[IpuMeHATH MOMy4YeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJAEIN IS
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCIEHUS C IPUMEHEHUEM MOJ00us
Y TPUTOHOMETPUUYECKUX (PYHKIUH (TOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).

Komndukarop npeamerHbix TpedGoBaHUI

B dbenepanbHbIX 1 pernOHATBHBIX MPOIEAYpaX OIEHKH KauecTBa 00pa30BaHMUs UCTIOIb3YETCS
nepevyeHb (KoaudukaTop) pacmpeneseHHBIX IO KiaccaM MpPOBEpPSEeMbIX TpeOOBaHUU K
pe3yibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTelIbHOM MporpaMmbl OCHOBHOTO — OOILEro
00pa3oBaHUs U AIEMEHTOB COJIEp>KaHUs TI0 MaTeMaTHKe.

IIpoBepsiemble TpeOOBaHMSI K pe3yJbTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTesbHOI
nporpamMmbl (7 Kjacc)

Kon [IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNIbHOM MpOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbrarta
1 Yucna ¥ BBIYUCIICHUS

BLIHOJ'IHSITB, COoUCTasd YyCTHbIC U IIMCbMCHHbBIC HpI/IéMBI, apI/I(i)MeTI/I‘leCKI/Ie

1.1 .
JACHUCTBUA C pallMOHAJIbHBIMHA YU CJIaMHU

Haxoaute 3HadyeHUs] YHUCIOBBIX BBIpaH(eHHﬁ, IIPUMCHATDH paSHOO6paSHbIC
CIIOCOOBI U HpI/IéMH BBIYHCJICHUS 3Ha4Y€HUH ):[pO6HI:>IX BLIpa)KeHHfI,
COJACpKalIUX OOBIKHOBEHHBIC U JACCATUYHBIC I[pO6I/I

1.2

IlepexoauTs OT 0HOM (HOPMBI 3aITUCH YUCEN K JpYyroi (IpeoOpa3oBhIBATH
1.3 JECATUYHYIO IpOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECITUYHYIO IpOOb)

14 CpaBHI/IBaTL " YIIopsasA041nBaTh palluOHAJIbHLIC YHUCJIa




1.5

Oxpyrnarp yucia

BBINONHATE NPUKUAKY M OLEHKY pPE3YJbTaTa BBIYMCICHHUN, OLCHKY

1.6 . . .
3HAYeHUN YMCIOBBIX BBIPAKECHHUH. BBIMONHATE NEWCTBUS CO CTEMEHSAMH C
HATYpAJIbHBIMH ITOKA3aTEISIMH
17 [IpuMeHsATP TPHU3HAKK  JEIUMOCTH, pA3JIOKEHHE HAa  MHOXKHUTEIH
HATYpaJIbHBIX YUCEIl
18 Pemate mpakTHKO-OPHEHTUPOBAHHBIC 33/a4H, CBSI3aHHBIE C OTHOLICHUEM
: BEJINYHH, MPOTIOPIUOHATIBHOCTHIO BEJIMYHH, IPOIICHTAMH,
WHTEPIPETUPOBATh PE3yAbTAThl PEIICHHs 3a7ad ¢ y4€TOM OTpPaHWYCHUH,
2 AnreOpandeckue BbIpaXeHUs
”1 Hcnonp3oBath anredpanveckyro TEPMUHOIIOTHIO U CHMBOJIAKY, TPUMEHSITh
: e€ B mmporiecce 0CBOSHHS y4eOHOTO MaTepraa
”5 HaxomnThs 3HaueHUs OYKBEHHBIX BBIPXCHHN TPU 3aJaHHBIX 3HAYCHUSX
) IepeEMEHHBIX
’3 BemonHATe  TpeoOpa3oBaHUS IENOTO  BBIPOXEHHUS B MHOTOWICH
' MIPHUBEJICHHEM TOJJOOHBIX CIIaraeMbIX, pACKPBITHEM CKOOOK
24 BbInoHATE YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTouJeHa Ha
' MHOTOYJIEH, MPUMEHATH POPMYIIbl KBaJIpaTa CyMMbI U KBaJlpaTa pa3HOCTU
)t OcymiecTBIATh pa3ioKeHWE MHOTOYWIEHOB Ha MHOXHTENIU C TOMOIIBIO
' BBIHECEHHSI 32 CKOOKM OOIEro MHOXHUTENs, TPYNIHPOBKH ClIaraeéMbiX,
npUMeHEeHUs HOPMYJT COKPAIEHHOTO YMHOKEHUS
26 [IpumensaTs mpeoOpa3oBaHUs MHOTOUJICHOB JJIsl PEIICHUS Pa3IUYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [TPEIMETOB, U3 pPealbHON MPAKTHKU
27 Hcnonb3oBath CcBOMCTBA CTEMEHEH C HATypajdbHBIMH TOKa3aTEeNAMH IS
' npeoOpa3oBaHUs BEIPAKEHUI
3 YpaBHEHHS 1 HEPABEHCTBA
31 Pematp nuHeliHble ypaBHEHUS C OJHON MEpEeMEHHOU, MPUMEHss MpaBuia
' nepexojia OT UCXOJAHOTO YpaBHEHHs K paBHOCWIBHOMY eMmy. IIpoBepsTs,
SBJIICTCS JIM YMCIIO KOPHEM YpaBHEHHUS
39 [IpumensaTs rpaduyueckue METObI MPU PEIICHUN JIUHEWHBIX YpaBHEHHUH U
UX CHCTEM
33 [Tonbupath mpuMepsl Map 4YUCElN, SBISIOMINXCSA PpEIIEHUEM JIMHEHHOTro

YpaBHCHHA C ABYMS IICPEMCHHBIMU




CtpouTh B KOOPAWHATHOHN IUIOCKOCTH TpaduK JMHEHHOTO ypaBHEHHUS C

3.4 JIBYMsl TIEPEMEHHBIMH; TOJB3YsACh TpapUKOM, TNPUBOIUTH PUMEPHI
pelIeHNs ypaBHEHUS
Pewmrats cuctemsbl ABYX JIMHEHHBIX YPaBHEHHUU C JBYMs IIEPEMEHHBIMH, B
3.5 TOM YHCIIe rpadhuIecKu
CocTaBisaTh M pellaTth JUHEHHOE YpPaBHEHHME WM CHCTEMY JIMHEWHBIX
3.6 YPaBHEHUN IO YCJIOBHIO 33Jayd, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJYy4E€HHbIN pe3yibTar
4 Koopaunats! u rpapuku. OyHkinuu
N300paxkaTh Ha KOOPAMHATHOM NPSIMOW TOYKHU, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJMHATaM, JIy4yd, OTpPE3KH, WHTEpBaJlbl, 3alUCHIBATh
YHCIJIOBBIE MPOMEXKYTKH Ha alNreOpandeckoM si3bIKe
4.2 Otmeudath B KOOPIUHATHOM IMJIOCKOCTH TOYKHU IO 33JaHHBIM KOOpAUHATAM
43 Crpouts rpaduxu nuHeiHbIX QyHKIUNA. CTpOUTh rpaduk GyHKIIMH
Y =\A
OnuceiBaTh C MOMOUIBIO (QYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pacCcTOSHME, LeHy, KOJIMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIHHOCTD, BpeMsl, 00bEM PabOTHI
45 HaxonuTh 3HaueHne GpyHKIMN IO 3HAaYEHHUIO €€ apryMeHTa
[Tornnmats rpaduueckuii crocod nMpeacTaBiIeHUs U aHAIU3a HH(OOPMAITUH,
4.6 U3BJICKaThb U HMHTEPIPETUPOBATh MH(OPMALMIO U3 T'PapUKOB peabHbIX
IPOLIECCOB U 3aBUCUMOCTEH
5 BeposTHOCTB M cTaTHCTHKA
Yurate MHQOpMaIMIO, NPEACTaBICHHYIO B Tabiuuax, Ha JAuarpammax,
51 NpEeACTaBIATh JaHHbIE B BUJIE TaOJIMII, CTPOUTh AUArpaMMbl (CTOJOUKOBBIE
(cronbuaTbie) ¥ KPYroBbI€) IO MaCCUBaM 3HAYECHUIN
OnuceiBaTb M UHTEPHPETUPOBATh PpEAIbHBIE YHCIOBbIE JIaHHBIE,
5.2 npejcTaBieHHble B TabIMIIaxX, HA JUarpaMmax, rpaguxax
Hcnonb3oBath JUIsi ONMUCAHUS JAHHBIX CTATHUCTUYECKUE XapPaKTEPUCTHUKH:
5.3 cpeaHee apu@MeTHdyeckoe, MeJuaHa, HauOoJiblllee K HaUMEHbIIIEe
3Ha4YeHHUs, pazMax
HNMmers mpencraBiieHne o0 Ciay4alHOW W3MEHYMBOCTH Ha INPUMEPAX LIEH,
5.4 (¢u3nYeckux  BEIMYUH,  AHTPONOMETPHUYECKHX  JAHHBIX,  HMMETh
MIPENICTABICHUE O CTATUCTUYECKON YCTOMYNBOCTH
I'eomerpus




6.1

Pacnio3naBath W3ydeHHBIE T'E€OMETpUYECKUE (UTYpPBI, OIpPEneNsiTh HX
B3aMMHOE DAacIOJIOKEHHe, M300paxaTb TeOMETpHUYECKue  (Qurypsl,
BBIIIOJIHATH YEPTEIKHU 0 YCIOBUIO 3a7auu. M3MepsaTh TuHEIHbIE U yTII0BbIE
BEIUYMHBL. Pemarh 3aauu Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYMH
YIJI0B

6.2

Jlenate TpyOyrO OIICHKY JIMHCWHBIX W YIJIOBBIX BEJIMYHUH TPEIMETOB B
peanbHOM >KU3HHU, Pa3MepoOB MPHUPOAHBIX 00BEKTOB. Paznnuarh pasmepsl
3THX 00BEKTOB MO MOPSIKY BEIIMINHBI

6.3

CTpOI/ITI) YCPTECIKU K TCOMCTPUICCKHUM 3a/ladyaM

6.4

[Tonp30BaTbCcsi NpU3HAKaAaMU PABEHCTBA TPEYTOJIbHUKOB, HCIOJIB30BaTh
MPU3HAKU U CBOMCTBa paBHOOEIPEHHBIX TPEYTrOJIbLHUKOB IPHU PELICHUU
3a1a4

6.5

HpOBO)II/ITI) JIOTUYCCKHE PACCYKICHUS C UCITOJIB30BaAHUEM I'COMETPUICCKUX
TEOpeM

6.6

[Tonp30BaThbCs NMPU3HAKAMU PABEHCTBA IMPSMOYTOJIBHBIX TPEYrOJbHUKOB,
CBOWCTBOM MEJIMAaHbl, NPOBEAEHHOM K THIIOTEHY3€ MPSIMOYrOJBHOTO
TPEYroJIbHUKA, B PEIIEHUH F'€OMETPUYECKUX 3a1a4

6.7

Onpenenars MNapasieIbHOCTh MNPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpHIE
obpa3zyer ¢ HuMH cekymas. OnpenensaTs MNapalIeIbHOCTh MPSIMBIX C
MOMOIIbI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPAMOM 1O TOYEK
JPyrou mpsiMoit

6.8

Pemrate 3agaun Ha kieT4yaToi Oymare

6.9

HpOBOI[I/ITB BBIYHCIICHHUA M HaXOAUTh YUCIOBBIC H 6YKB6HHHC 3HAa4YCHUA
YIJI0B B TCOMCTPHUUYCCKUX 3aJavdax C HCIIOJIb30BAHUCM CYMMbI YIJIOB
TPEYIrOJIbHUKOB 1 MHOTOYI'OJIbHUKOB, CBOMCTB VIJIOB, 06pa3OBaHHI)IX IIpH
MEpEeCCUCHU U ABYX mapaJyiCJIbHbIX IIPsAMBIX ceKymeﬁ. Pemars
IMPAKTHUYCCKUC 3a1a4U1 Ha HAXOKACHUC YI'TIOB

6.10

Bnagers nonstueMm IrCOMCTPHUUYCCKOI0O MECTa TOYCK. YMeTh OIIPCACIIATH
6I/ICCCKTpI/Icy yriia " CepeI[I/IHHHﬁ NEPNCHAUKYIAP K OTPE3KYy Kak
TCOMCTPUYICCKHUEC MCCTA TOYCK

6.11

(DOpMy.]'II/IpOBaTI) OMpeACIICHUA OKPYKHOCTHU U Kpyra, XOpAbl U AUAMCTpPaA
OKPY’XHOCTH, TIOJIb30BATBCA UX CBOIMCTBaMH. YMETh MNPpUMCHATH OJOTHU
CBOMCTBA IIpu pCUICHUH 3aaa4

6.12

Brnaners noHsATHEM OMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh e€ 1eHTp. [lonmb3oBaThes dakTamMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJbHUKA IIEPECEKAIOTCS B OJHOW TOYKE, U O TOM, 4YTO
CEepEAUHHBIE MTEPIICHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B
OJTHOM TOUKE




Bnagers noHsaTHEM KacaTEIbHON K OKPYXHOCTH, I10JIb30BaThCSI TEOPEMON

6.13 . .
0 NCPHCHIAUKYIIAPHOCTH KAaCATCIBbHOU U paJuycCa, IMPOBCACHHOIO K TOYKC
KaCcaHus
6.14 Ilonp30BaThCs HpOCTCﬁMHMH reoMCTpUIYCCKNUMU HCPAaBCHCTBAMHU,
) IIOHUMAaTh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI
6.15 HpOBOILI/ITI) OCHOBHBIC TCOMETPUUCCKUC MMOCTPOCHHM C IOMOIIBIO IUPKYIIA

U JIMHEUKHA

IIpoBepsiemble 31eMeHThI cofep:kaHus (7 Kiace)

Kon [IpoBepsieMblil 2IIEMEHT COAEpKAHUS
1 Yucna v BEIYUCICHUS
Jlpo6u OObIKHOBEHHbBIE U JAECATUYHBIE, MIEPEX0]l OT OAHON (POPMBI 3amucH
1.1 npobeit k apyroif. [loHsTHE panMOHAIBLHOIO YHUCIA, 3alllCh, CPaBHEHUE,
YIOPSAOYMBAHUE PAIMOHATIBHBIX YHCEN
19 ApubdmMernueckue JEHCTBUS C pallMOHAILHBIMU YKciIaMu. Perenue 3a1aq u3
' peanbHON NPAaKTUKU HA YacTH, HA IpOOH
13 CreneHp ¢ HaTypalbHBIM IIOKa3aTeleM: OIpeAeNeHue, Npeodpa3oBaHUE
' BBIpQXKEHUI Ha OCHOBE ONpPEAEICHNUS, 3a1Ch OOIBLINX YUCEl
14 IIpoueHTsl, 3anKch NPOLIEHTOB B BUAE JpoOM U ApOOH B BHUJE IPOLICHTOB.
Tpu ocHOBHBIE 3a1auX HAa ITPOLIEHTBI, PELICHHE 3aa4 U3 PEaJIbHOM PAKTUKH
15 IIpumeHeHMEe TNPU3HAKOB — JEIMMOCTH, PA3JIOKEHHWE Ha  MHOXHTEIU
' HaTYPAJIbHBIX YHCET
16 PeanbHple  3aBUCMMOCTM, B TOM 4Hucle HOpsMas M oOpaTHas
' IIPONOPLUOHAIBHOCTH
2 AnreOpanyeckue BbIpaXKeHUs
21 IlepemeHHbIE, UNCIIOBOE 3HAUEHUE BBIPAXKECHUS € TIEpEMEHHOMU. JlonycTUMBIE
' 3HAUEHUS IEPEMEHHBIX
29 [IpencraBneHne 3aBUCHMOCTH MEX]y BeIMYMHAMU B BHJIE (OPMYIIBL.
' Brraucnenus no popmynam
23 [Ipeobpa3oBaHne OyKBEHHBIX BBIPQKEHHUH, TOKJIECTBEHHO pPAaBHBIE
' BBIPAKCHUSI
2.4 CBolicTBa CTENEHM C HATYPAJIbHBIM [10KA3aTEIEM




Opnouwiensl M1 MHOrouwieHsl. CtereHb MHOTOWIeHA. Cl0KEeHHE, BEIYNTAHHE,

2.5
YMHOKE€HUE MHOTOWIEHOB
26 @opMyIbl COKpaIEHHOIO YMHOKEHUS: KBAaApaT CyMMbI M KBaJpaT pa3HOCTH.
' dopmysia pa3HOCTH KBaIpaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOXKHUTEIN
3 YpaBHeHUS
31 VYpaBHeHHE, KOPEHb YypaBHEHHs, IpaBuiIa IpeoOpa3oBaHUs YpaBHEHMS,
PaBHOCHUIIBHOCTb YPaBHEHH
39 JIuHeliHOE ypaBHEHME C OJHOW IEPEMEHHOM, YMCIIO KOpHEH JIMHEHHOTO
' YpaBHEHMS, PEIICHHE JIMHENHBIX YPaBHEHUI
33 CocraBieHue ypaBHEHUH 10 YCIOBUIO 3a7auu. Perenne TeKCTOBBIX 3aa4 ¢
' MOMOIILIO YPaBHEHUH
3.4 JIuneiHOe ypaBHEHHE C IBYMS IIEPEMEHHBIMU U €T0 rpaduk
Cucrema NByX JIMHEWHBIX YpPaBHEHUH C JIByMs II€pEMEHHBIMHU. PermeHue
3.5 CUCTEM YpaBHEHMI CIIOCOOOM 1Mo AcTaHOBKU. [IpuMepsl perieHus: TEeKCTOBBIX
3a/1a4 C IOMOILBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpaduku. OyHKIIIN
4.1 KoopaunaTa Touku Ha npsiMoit
49 YucroBble NPOMEXYTKH. PaccTosiHME MEX Ty IBYMSI TOUKaAMU KOOPAMHATHOM
' IpAMOiA
43 [IpsimoyronbpHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opIMHAaTa
' TOYKU Ha KOOPJAMHATHOM IIOCKOCTHU
44 [Ipumeps! rpadukoB, 3anaHHbIX popmynamu. UteHue rpaukoB peagbHBIX
' 3aBHCHMOCTEH
4.5 [Tonstne pynkuuu. I'paduk Gynxnuu. CoiicTBa PyHKUIUN
4.6 JIuneitnas Qynkuus, e€ rpaduk. I'padux pyHkuun y - [X|
47 I'padmyeckoe pemieHue JIUHEHHBIX YpaBHEHHH W CHCTEM JMHEHHBIX
' ypaBHEHUI
5 BeposATHOCTB U cTaTUCTHKA
[IpencraBnenue JaHHBIX B BUJE TaONIUI, 1UarpamMm, rpaduKkoB. 3aroJHEHNe
5.1

TaONUI, YTEHHWE U TIOCTPOEHHUE JUarpaMm (CTOJOMKOBBIX (CTONOUYATHIX) H
KpyroBbix). UYUteHwe rpaduKoB pealbHBIX TpolleccoB. M3BieueHue




nHQOpMaUA W3 TUArpaMM U TaOJWIl, WCIOIH30BAHUE W HMHTEPIPETAIIHS
JTaHHBIX

5.2

OmnwucarenpHasi CTaTUCTHKA: CpelHee apu]mMeTHdecKkoe, MeIuaHa, pa3max,
HanOoJIbIlIee M HAMMEHbIIIee 3HaYeHUsI Habopa YMCIIOBBIX TaHHBIX. [IpuMepbl
CIy4aiilHOM U3MEHYMBOCTH

5.3

Crny4daifHbId SKCIIEPUMEHT (OTBIT) U CilydailHoe coOwiTHe. BeposTHOCTh U
yacToTa. PoJib MaJlOBEPOSTHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITUM B
npupo/ie u B obdiectse. MoHeTa 1 UrpaJibHasi KOCTh B TEOPUHU BEPOSITHOCTEH

5.4

I'pad, BepumnHa, pedpo. Crenenp BepuMHbL. Yucino pédep u cymmapHas
cteneHb BepiinH. [Ipencrasnenue o cBa3Hoctu rpada. Lenu u uukiel. [lytu
B rpadax. OOxom rpada (oiimepoB myth). IIpencraBienue 00
opueHTUpoBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpagos

I'eomerpus

6.1

HauansHnelie nonsaTusa reomerpun. Touka, mpsiMasi, OTpE30K, JIyd. YToi. Buasl
yriioB. BepTukaibHble M CMeXHbIE yribl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapamiensHOCTh U NEpIEeHUKYIIPHOCTD MIPSAMBIX

6.2

Cummetrpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
[Ipumepbl CUMMETPHUH B OKPYXKAtOIIeM MUpE

6.3

OcHOBHBIE TOCTPOEHUS C MOMOIIBI0 LHUPKYIS U JUHEUKH. TpeyroyibHUK.
BricoTa, Mmeauana, 6uccekTpuca, UX CBOWCTBA

6.4

PaBHOOepeHHBII ¥  PaBHOCTOPOHHUN  TpeyroibHUKUA. HepaBeHCTBO
TpPeyrojJbHUKa

6.5

CpoiicTBa UM TMpU3HAKU PABHOOEAPEHHOrO TpeyroibHuKa. [Ipu3Haku
paBEHCTBA TPEYrOJLHUKOB

6.6

CsolicTBa 1 IIPpU3HAKU ITapaJJICJIbHBIX IIPAMBIX. CYMMa YIJI0B TPEYTrOJIbHUKA.
Bremnue YIJIbI TPEYT'OJIbHHUKA

6.7

[IpsmoyronpHblii  TpeyrosbHUK. CBONCTBO MeOUaHbl IPSIMOYTOJIBHOTO
TPEYrOJbHUKA, NPOBEAEHHOW K runoreHyse. IlpusHaku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. IIpAMOYTroIbHBINA TPEYroJIbHUK C YIJIOM B
30°

6.8

HepaBeHcTBa B reoMeTpuM: HEPaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopemMa o OonblieM yrie W OoiblIe CcTOpoHe
TpeyrojibHuKa. [leprnenaukynsp u HaKJIOHHas




6.9 I'eomerpuueckoe wmecto TOYeK. buccekrpuca yriia W CepeIMHHBIN
' NEPIEHIUKYIISAP K OTPE3Ky KaK FT€OMETPUUYECKHE MECTA TOYEK
OxkpyXHOCTb U Kpyr, XopJa M JAMAMETp, HUX CBOMCTBa. B3ammHoe
6.10 pacroyio)kKeHue OKPYKHOCTH H mpsiMoi. KacarembHas W cekymas K
OKPY>KHOCTHU
6.11 OxpyXHOCTb, BIIMCAaHHas B yroJyl. BrucaHHas U oOmnMcaHHAs OKPYKHOCTH
' TPEYroJIbHUKA
IIpoBepsiemble TpeOOBaHUSs K pe3yJabTaram OCBOCHUS OCHOBHOH

o0pa3oBaTe/IbLHO MporpamMmebl 8 KJacca

Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON MTPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus
MIPOBEPSIEMOTO
pe3ynbTaTa
1 Yucna v BEIYUCICHUS
1.1 Hcnons30BaTh HadadbHBIE TPEICTABICHUS O MHOXKECTBE JEHCTBUTEIHHBIX
yhceNl JUIs CpaBHEHUS, OKpPYIJeHHs U  BbIYMCICHHM, H300pa’kaTh
JIEWCTBUTEIbHBIC YMCIIa TOYKAMU HA KOOPAUHATHOW MPSIMO
1.2 [IpumeHsaTh MOHATHE apU(PMETUYECKOTO KBAJAPATHOIO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCHOJB3YyS TMpPH HEOOXOJUMOCTH  KaJIbKYISATOP,
BBITIOJIHATH MpeoOpa3oBaHuUsl BhIPAXKEHHUM, coAepKallluX KBaJpaTHbIE KOPHHU,
HCIIO0JIb3Yys CBOMCTBA KOpHEH
1.3 Hcnonb3oBarh 3amucu OOJBIIMX U MAaJbIX YUCEN C MOMOIIBIO JECATUYHBIX
npoOeit u creneHel yucia 10
2 AnreOpandeckue BhIpaXKEHUS
2.1 [IpuMeHsTh, TOHATHE CTENeHH C LeJbIM I0Ka3aTeleM, BBINOJIHATh
npeoOpa3oBaHUs BIPAKEHUM, COAECPKAIIUX CTENIEHH C LEIbIM MOKa3aTesieM
2.2 BoInosHATE TOXKIECTBEHHbIE MPeoOpa3oBaHusl pallMOHATILHBIX BRIPAXKEHUN Ha
OCHOBE MPaBWJI ACWCTBUIA HAJ MHOTOWIEHAMH U ajaredpandeckKuMu Apo0sMu
2.3 PacknanpiBate KBagpaTHBIA TPEXUIEH HA MHOKUATEIN
24 [TpumensaTh IpeoOpa3oBaHus BBIPAKEHUHN JUIS PEIICHUs PA3TUYHBIX 33724 U3
MaTE€MAaTUKH, CMEXHBIX MPEIMETOB, U3 PEAbHOM MPAKTUKHU
3 VYpaBHEHHUS 1 HEpAaBEHCTBA




3.1

Pemwars nuHelHbIE, KBaJIpaTHbIE YPAaBHEHHUS U PALMOHAJIBHBIE YPAaBHEHUS,
CBOJAILIIMECS K HUM, CUCTEMBI JABYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMHU

3.2

[IpoBoauTH IpPOCTEHIINE UCCIIENOBAHUS YPAaBHEHUM M CUCTEM ypaBHEHUH, B
TOM YHCJE C NMPUMEHEHHEM IpaUyecKUX MpeJCTaBICHUM (ycTaHABIUBATh,
MMEET JIM ypaBHEHHME WIIM CHCTEMa YPaBHEHUM PELICHUs, €CIIM UMEET, TO
CKOJIBKO, ¥ TIPOYEe)

3.3

[lepexoauTs OT cIOBECHOW (OPMYIMPOBKH 3amaud K e€ anreOpandeckoit
MOJICJIM C TIOMOIIBIO COCTABJICHHMSI YPAaBHEHHUS HJIM CHUCTEMBbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBHU C KOHTEKCTOM 3aJaud TOJIyYE€HHBIN
pe3ynbTar

3.4

[TpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLIEHKH, PEIIATh
JMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M WX CHCTEMbI, J1aBaTh
rpagu4ecKyr0 WITIOCTPAIIMI0O MHOXKECTBA PEIICHUM HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB

OyHKIMU

4.1

[lonumath ¥ HCMONB30BaTh (PYHKIHMOHAIbHBIE MOHSTHUS U A3BIK (TEPMHHBI,
CUMBOJINYECKHE 0003HAUEHUS ), ONIPEIEIATh 3HaUeHuEe GYHKINUN 10 3HAYCHHUIO
apryMeHTa, OTpeIesaTh CBOMCTBA PyHKIMH 110 €€ TpaduKy

4.2

k23

CtpouTth rpaduKu AIEMEHTAPHBIX QYHKIUH BHIA: y = —, ¥ = X, y = X , )
= |X|, omuchIBaTH CBOMCTBA YMCIOBON (PyHKIIMH 11O €€ TpaduKy

BepOHTHOCTB 1 CTaTHUCTHUKA

5.1

W3Bnekarb u mnpeoOpa3oBeIBaTh HHPOPMAIHIO, MPEACTABICHHYIO B BHJIE
Tabnuu, auarpamMM, rpadukKoB, NPEACTaBIATh JAaHHBIE B BHJE TaOmul,
auarpamm, rpaukoB

5.2

OnuceiBaTh JaHHBIE C TOMOINBID CTAaTHCTUYECKHX IOKa3aTeseil: CpemHux
3HaYCHUH W Mep paccewBaHus (pa3max, JMJUCIEPCHS M CTaHIAAPTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHUI M YACTOTHI COOBITHIA, B TOM YHCJIE 10
pe3yapTaTaM U3MEpeHUuil U HaOIoAeHUN

5.4

Haxoaute BEPOATHOCTU CHy‘I&ﬁHBIX COOBITHI B OIIbITAaX, 3HAas1 BECPOATHOCTHU
QJICMCHTAPHBIX CO6I>ITPIfI, B TOM YHUCIIE B OIIbITaX € PAaBHOBO3MOXHBIMH
QJICMCHTAapHBIMHA COOBITUSIMH

5.5

Hcnonb3oBate rpaduueckue MOJENU: JepeBO CIy4alHOTO 3KCIEPUMEHTa,
JaMarpaMMel Diiepa, yuciaoBas mpsaMas

5.6

OHCpI/IpOBaTL TIOHATHUSAMMU: MHOXXECTBO, INOJAMHOXECTBO, BBIIIOJIHATH
onecpanyu HaJl MHOXCCTBAMU: O6’beI[I/IHCHI/IG, NEpeCCUCHUC, OIIOJIHCHUC,
NEpCUHUCIIATH 3JICMCHTBI MHOXKCCTB, IPUMCHSATH CBOMCTBA MHOXKECTB




o.7

Hcnonp3oBath rpaduueckoe npeaAcTaBIeHnE MHOXKECTB U CBSI3€H MKy HUMH
JUIS ONHMCaHUs NPOLIECCOB U ABJICHUM, B TOM YHCIE NPU PELICHUM 3ajad U3
JPYrux y4eOHBIX MPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3naBaTte OCHOBHEIC BH/IbI '—IGTI:IpéXYFOJII:HI/IKOB, X JJIEMCHTHI,
II0JIb30BATHCS MX CBOMCTBAMU IIpyu pCUHICHNU rCOMCTPHUICCKUX 3aa4

6.2

[IpuMeHsTh CBOMCTBA TOYKM MMEPECEUYCHHS MEAMaH TPEYroJibHUKa (I[EHTpa
Macc) B pelIeHUH 3a]1a4

6.3

BJ'IaI[eTI) IIOHATHUEM cpez[Heﬁ JIMHUUW TPCYTOJIbHHUKA U TpalICUuU, IPUMCHATD UX
CBOWCTBA IIpU PELICHHH IeoMeTpuuYecKux 3anad. llomp3oBarbecs TeopeMon
®daneca U TEOPEMON O MPOMOPLMOHAIBHBIX OTpE3KaxX, MPUMEHATh HX IS
PEIICHHUA MMPAKTUYCCKUX 3a1a4

6.4

[IpumensaTh TpU3HAKU 000U TPEYrOJIbHUKOB B PEIIEHUH F€OMETPHUYECKUX
3a/1a4

6.5

[Tonw3oBatbest Teopemoit I[ludaropa mns pemieHUsT TEOMETPUUECKHX W
MMPaKTUYCCKUX 3ajadq. CTpOI/ITI) MaTE€MaTUYCCKYI0O MOJECIb B HNPAKTHYCCKHUX
3a/1auax, CaMOCTOSITENIbHO JelaTh YEepTEX W HAXOAUTHh COOTBETCTBYIOIIWE
JIUIHEI

6.6

Brnagerp moHATHMSIMEH CHHyca, KOCHMHYca W TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyrosibHHUKa. [lonb30BaTbCcsi STUMHU MOHSATHUSAMHU  JUIS
pelIeHNs MPaKTUYECKUX 3a7a4

6.7

Brraucnsate (pa3nIuyHbIME CIIOCOOAMH) TUIONIAAb TPEYTrOJbHUKA U TUIONIAIN
MHOTOYTOJIbHBIX (puryp (MOJB3ysICh, TAE€ HEOOXOAMMO, KaJIbKYISATOPOM).
[TpuMeHsTh MOJTydeHHBIC YMEHUS B IPAKTUYCCKUX 3a/1a4ax

6.8

Brnagerp MOHATUSMHU BHOUCAHHOTO M IIEHTPAIBHOTO YIJa, HUCIOJIb30BaTh
TEOPEMBbl O BIHMCAHHBIX YIJaxX, yriax MEXIy XopJamH (CEeKyIIUMHU) U yrie
MEX1y KacaTeJIbHOM U XOpA0i Mpu peleHNH FreOMETPUUECKUX 3aa4

6.9

BJ'Ia,Z[eTB IIOHATUCM OIIMCAaHHOI'O ‘ICTBIpéXYFOHBHI/IKa, IIPUMCHATH CBOMCTBA
OITMCAHHOT'O qupréxyroanHKa IIpyu PpCHICHUU 3a/1a4

6.10

[TpuMeHATh MOJTy4eHHBIC 3HAHUS HA MPAKTHKE - CTPOUTH MaTeMaTH4ecKue
MOJENH JuId 3ajJad peaJbHOM JKU3HH M TPOBOJUTH COOTBETCTBYIOLIHE
BBIYHCJICHUS C MPUMEHEHHEM I0J00US M TPUTOHOMETpHHU (TIOJIB3YACH, I/Ie
HE00XO0IMMO, KAJIbKYJIITOPOM)

IIpoBepsiemblie 3J1eMeHTHI coep:xkanus (8 Kiacc)

1

Ywucia ¥ BEIYUCICHUS

1.1

KBaZ[paTHLIfI KOpCHb H3 4YHCJIa. [TousiTue 06 HppanMoOHaJIbHOM YHCIIC.
I[eCSITI/I‘-IHLIe HpI/I6J'II/I)KCHI/I${ HPPpaUOHAIIbHBIX YU CCIT




CpoiicTBa apuMETHUECKUX KBAAPATHBIX KOPHEHM M WX NPHUMEHEHHE K
MpeoOPa30BAHMUIO YMCIIOBBIX BBHIPAKEHUIN M BBIYHCICHUSAM. J|eHCTBUTEIBHbBIE

1.2
qrcia

13 CreneHb ¢ 1eTbIM TOKazaTeseM U e€ cBoricTBa. CTaHmapTHas 3alKCh Yruca

2 AnreOpandecKue BRIPaKCHHS

91 KBanpaTtHsiii TpEXdiieH, pa3ioKeHne KBAIPaTHOTO TPEXWICHA HA MHOKUTEITH

2.2 Anrebpaundeckas 1poOb. OCHOBHOE CBOMCTBO alredpandeckoit 1poou

2.3 CrnoxeHnue, BRIUUTaHHUE, YMHOKEHUE, JICJICHHE allreOpandecKux Apooeit

24 PanmonanbHbIe BEIpakeHUS U UX TpeoOpazoBaHue

3 YpaBHEHUS 1 HEPABEHCTBA

3.1 KBanpatHoe ypaBHeHue, popmyna KOpHEH KBaJpaTHOro ypaBHeHHUs. Teopema
Buera

3.2 Pemenue ypaBHeHHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIpaTHBIM

3.3 [IpocTeitmme npoOHO-paIMOHATIEHBIE YPaBHEHUS

3.4 I'padmyeckas unTepnpeTanusi ypaBHEHHM C JBYMsI IEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpaBHEHUW ¢ AByMs NepeMeHHbIMU. [Ipumepsl pemieHust cucteM

35 PellicHie TeKCTOBBIX 3a11a AT eOPaHECKIM CIOCO6OM

3.6 YucnoBbie HEPABEHCTBA U X CBOICTBa

3.7 HepaBeHCTBO ¢ 071HOM MMepeMeHHON

3.8 PaBHOCHIIBHOCTH HEPAaBEHCTB

3.9 JIuHeiHbIe HEpaBEHCTBA ¢ OJJHOM IEPEMEHHOM

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOM

4 OyHKIMH

4.1 Ionsitue Gpynkumun. O01aCTh ONpEAeICHUS U MHOXKECTBO 3HAYCHUN (QYHKIUH.
CniocoObI 3a1anust pyHKIMH

4.2 I'padux Gpynkuu. UreHue cBoicTB (GpyHKINHU O €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKIUH, OTpAXKAIOUIUX PeaTbHbIE TPOLECCHI

4.4 OyHKIIMHM, ONUCHIBAIOIIME TPSAMY0 M OOpaTHYI MPOIMOPIHOHAIBHBIE
3aBHCUMOCTH, UX I'pauKu

4.5 OyHKIMH y = X2, y-X3




4.6 Oyukuum y - YiX, y = [x]
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUN
5 BeposTHOCTB U cTaTUCTHKA

5.1 [IpencraBnenne JaHHBIX B BUIE TAOJIUI, TUarpaMm, rpadukoB

5.2 MHOXeCTBO, DJIEMEHT MHOXECTBA, MOJAMHOXeCTBO. Onepanuu Haj
MHOECTBaMU: 00bEMHEHUE, TIepeceueHue, JOMOTHEHNE

5.3 CpoiicTBa onepaiuii HaJl MHOKECTBaMU: [IE€PEMECTUTEIBHOE, COUETATEIBHOE,
pacIpenenuTenbHOe, BKIOUEHUS

5.4 Hcnonb3oBanue rpaduyueckoro mnpeicTaBI€HUS MHOXKECTB JUIsl ONMUCAHUS
peanbHBIX ITPOLIECCOB U SBJICHUM, IIPU PELICHUHN 3a/1a4.

9.5 N3mepenune paccemBaHus NaHHBIX. JlUcnepcHs M CTaHAAPTHOE OTKIOHEHHUE
YHCIIOBBIX HAOOPOB. JlnarpaMma paccenBaHus

5.6 DOnemMeHTapHble COOBITHSI ciydailHOTo omblTa.  CiaydaiiHble COOBITHS.
BepositHocT  coObITHil. ONbBITBI C PaBHOBO3MO>KHBIMH  3JIEMEHTAPHBIMU
coObrTusiMu. CitydaiiHplii  BbIOOp. CBsI3b MEXIYy MAaJOBEPOSTHBIMU H
MPaKTUYECKH TOCTOBEPHBIMU COOBITUSMHU B MIPUPOJIE, OOLIECTBE U HAyKe

5.7 Hepeo. CBoiicTBa AEPEBHEB: €IMHCTBEHHOCTH ITYTH, CYIIIECTBOBAHUE BUCAUYECH
BEpIIMHBI, CBS3b MEXIY YHCIOM BepIIMH W uuciaoMm pédep. Ilpasumio
yMHO>KeHus1. Pemienue 3aay ¢ nmomousio rpados

5.8 [IpoTuBomnonoxusie coObiTusA. Jmarpamma DOinepa. OObeAMHEHHE U
nepecedenne coObiTuil. HecoBmecTHble coObITHS. DopMmyna CIIOKEHHS
BEPOSTHOCTEH

5.9 Ycnosuas BeposiTHOCT. [IpaBuio ymHoxxenus. HezaBucumblie coObITUS

5.10 [IpencraBnenne skcnepuMeHTa B BHAE JepeBa. PemenHue 3amad  Ha
HaXOKJICHUE BEPOSTHOCTEN C MOMOUIBIO JIEpEBA CIYyYailHOTO SKCIIEPUMEHTA,
JuarpaMm Ounepa

6 I'eomeTpus

6.1 Yerpip€xyrosbHukU. [lapamienorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroabHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHOOOKast Tparnenus, e€ cBoiicTBa U nmpu3Haku. [IpsMoyroiabHas
Tpaneuus

6.4 Meron yasoenuss Menuassl. LlenTpansHas cummerpus. Teopema Paneca u
TeopeMa O MPONOPLUOHAIBHBIX OTPE3KaxX

6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKa




6.6

[MogoGue TpeyronbHUKOB, KOodpduueHt mnomodbus. IlpusHaku mogo0us
TPEeYroJabHUKOB. [IpuMeHeHne Mo A00us MPU pEIICHUH MPAKTUISCKHUX 3a71a4

6.7 @opmynbl A IUIOMIAAU TPEYroJibHUKA, TMapajiesiorpaMma, pomba
Tpamnenuu

6.8 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIICHHE IUIOIIAJCH
HOJIOOHBIX (PUTYp

6.9 Brrancnenue omanel TpeyroJbHUKOB ¥ MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare

6.10 Teopema Iludaropa. Ilpumenenne Tteopemsr Iludaropa mnpu pemeHun
MPAKTUIECKUX 3219

6.11 CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yIJIa MPSMOYIOJIbHOTO TpPEYroJbHHKA.
OCHOBHO€ TPUTOHOMETPUIECKOE TOKAECTBO. TprUroHomerpuueckue GpyHKIuu
yriaoB B 30°, 45° u 60°

6.12 BrucanHubie U IEHTpaJIbHBIE YIUIBI, YTOJI MEXKIY KacaTeJIbHON U XOPIOH. YTIIbI
MEX]Ty XOpJIaMH U CEKYIIHMHU

6.13 BrnncanHble ¥ oNMCaHHBIE YEThIPEXYTOIbHUKI

6.14 B3aumHOe pacrosioxkeHHe JBYX OKpyxkHocTed. KacaHwe OKpyXKHOCTEH.

OO61ue kacaTelbHbIE K ABYM OKPYKHOCTSIM




IIpoBepsiemble Tpe0OBaHMsA K pe3yJbTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTe/ibHOM
nporpammsl (9 kJacc)

Kon [IpoBepsieMble IpeAMETHBIE pE3yabTaThl OCBOEHUSI OCHOBHOM 00pa30BaTebHOM
IIPOrPaMMbI OCHOBHOTO 00IIIET0 00pa30BaHHSI
IIPOBEPSEMOTO
pe3yiprara
1 Yucna v BBIYKCICHUS
1.1 CpaBHUBATh U YIOPSAI0UYMBATh PALlMOHAJIBHBIE U UPPAL[MOHATIbHBIE YHCIIA
BoinonusaTe apudmernueckue NEHCTBUS C palMOHAIbHBIMU YHCIAMH, COYeTas
1.2 YCTHBIE U TMCbMEHHBIE MPUEMBI, BBIIOJIHATH BHIYMCIECHUS C UPPALIMOHATIBHBIMU
yHuclaMu
1.3 Haxonuth 3HaueHHsl cTeneHel C IeNbIMU MOKa3aTeNs MU U KOPHEH, BHIYUCIATh
3HAYEHUS YHCIIOBBIX BBIPAKEHUIN
1.4 Oxkpyrnarh JeMCTBUTENbHbIE YHCIA, BBINOJHATh MNPUKUAKY pe3yibTara
BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI
2 VYpaBHEeHHS 1 HEpaBEHCTBA
21 Pemare nuHeliHbIE M KBaJpaTHbIE ypaBHEHMs, YPAaBHEHMsI, CBOJAIIMECS K HUM,
npocTeiie JpoOHO-palliOHaIbHbBIE YPaBHEHUS
29 Pemate cuctemsl IBYX JIMHEHHBIX YPABHEHUH € IBYMs IEPEMEHHBIMU M CUCTEMBI
JIBYX YpPaBHEHHIl, B KOTOPBIX OJTHO YPAaBHEHUE HE SABJSIETCS JTMHEHHBIM
23 Pemate TekcToBBIE 3a/1aUu aIreOpanuecKuM CII0COOOM C IOMOIIBIO COCTABIICHHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMsI IEPEMEHHBIMU
[IpoBoaNTE MpocTENIINE UCCIEIOBAHUS YPABHEHUH U CUCTEM YpaBHEHUI, B TOM
2.4 yuciae C  NpUMEHEHHWeM  rpaduyeckux  IpeAcTaBiIeHUd  (Harmpumep,
yCTaHaBJIMBaTh, UMEET JIU YPABHEHUE WJIM CHCTEMa YPAaBHEHHH pelleHus, eciu
UMEET, TO CKOJIBKO)
Pemate nuHelHbIE HepaBeHCTBA, KBaJpaTHblE HEpPaBEHCTBA, H300paxarb
2.5 pelleHre HEpaBEHCTB Ha YKMCIOBOM MPSMOIi, 3aUChIBaTh PELICHUE C NOMOILBIO
CHMBOJIOB
Pemare cucteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOUYAIOIINE
2.6 KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh pELIEHWE CHCTEMbl HEPAaBEHCTB Ha
YHMCIJIOBOM NPSAMOM, 3aIUCHIBATh PEIIEHHUE C TIOMOIIBIO CHUMBOJIOB
2.7 Hcnonb30BaTh HEpaBEHCTBA NP PELICHUH Pa3IMYHBIX 3a]1a4
3 OyHKIUU




Pacmio3naBarts (byHKI_[I/II/I HN3YYCHHBIX BHIOB. Iloka3pIBaTh CXEeMaTHYCCKH
pacroyiokeHue Ha KOOPIMHATHOM TUIOCKOCTH rpadukoB GyHKIUH BUAA:

K
3.1 .
VY~kX, y=kx + b, y=—, y-ax +bx + ¢ B3aBUCUMOCTH OT 3HaYCHUH
X
K03(pULIMEeHTOB, OMUCHIBATH CBOICTBA (DYHKIIUI
3. [Toka3bIBaTh CXeMaTHYECKH pACIOJIOKEHHE Ha KOOPJIMHATHOM IJIOCKOCTH
' rpaduxoB pyHKuui BUga y = VX, .y = |x| ¥ ONKUCBIBATh CBOMCTBA (PYHKLNN
33 Crpouth M u300paxkaThb CXEMATUYECKH TIpapuKu KBaJpaTUUYHBIX (YHKIUH,
' OTIMCBHIBATh CBOWCTBA KBAIPATUYHBIX (DYHKIIUH 110 MX TpaduKam
3.4 Pacnio3naBate KBagpaTHUHYIO (QYHKIUIO 1O (opmyse, TMPUBOIUTH IPUMEPHI
' KBaJ[PaTUYHBIX QYHKIIUH U3 peaTbHON )KU3HU, PU3UKH, TEOMETPUHI
4 Apudmernueckas v reoMeTpruecKas Mporpeccuu
41 PacrioznaBath apudmMeTHyecKyro U T€OMETPUUYECKYIO MPOTPECCHH MPH Pa3HBIX
cnoco0ax 3agaHus
4.2 BbINONHATE  BBIUMCIEHUS C  MCHOJIb30BaHMEM  (opMyl MO-TO  WieHa
apuMETUIECKON U TEOMETPUUECKON TTPOTPECCHIA, CYMMBI TIEPBBIX 1T WICHOB
43 N306paxkaTh 4ieHbI OCIE10BATENBHOCTH TOUKAMHU HA KOOPANHATHOM MJIOCKOCTH
Pemarte 3amaun, cBsI3aHHbBIE C YHCIOBBIMU MOCIEI0BATEIBHOCTAMHU, B TOM YHCIIE
44 3aJaud U3 pealbHON KHU3HM (C MCIIOJIB30BAaHMEM KaJbKYJIATOpa, LU(PPOBBIX
TEXHOJIOTH)
5 BeposTHOCTb M cTaTHCTHKA
W3BnekaTh U npeoOpa3oBbIBaTh MHPOPMALUIO, NPEACTABICHHYIO B Pa3IMYHbIX
51 UCTOYHUKAX B BUJE TaOJIHUL, 1UarpamMmm, rpauKoB, IPeICTaBIIATh JaHHbIC B BUJIE
Ta0JIHIl, TUarpamm, rpaduKoB
5.2 Pemate 3agaun  opraHu30BaHHBIM IIepeOOpPOM BapHaHTOB, a TaKke C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPAaBUII U METOJIOB
53 Hcnonb3oBaTh oOnucaTelabHbIE XapaKTEPUCTUKU [UII MacCUBOB UHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYCHUS U MEPBI PACCEUBAHUS
5.4 HaxonuTh yacToThl 3Hau€HMH M YacTOThl COOBITHS,, B TOM 4YHCIE MOJb3YsACh
pe3ynbTaTaMM MPOBEAEHHBIX U3MEPEHUH U HaOII0JeHU I
HaxoiuTh BEepOATHOCTH CITydailHBIX COOBITHI B U3y4YE€HHBIX OTIBITAX, B TOM YHCIIE
5.5

B OIBITaX C pPABHOBO3MOXHBIMH JJIEMEHTAPHBIMH COOBITHSIMHM, B CEpHUsX
UCTBITAaHUH J0 TIEPBOTO yCIeXa, B CepHsIX UCIbITaHU bepHymm




5.6

HNmers nmnpencraBineHue O  CIy4aHOM BEJIIMYMHE M O PACIPEICICHUU
BEPOSITHOCTEN

5.7

Nmers mpencraBiieHHe O 3aKOHE OOJBIIMX YHUCENT KaKk O MPOSIBJICHUU
3aKOHOMEPHOCTH B CIyYailHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX YHCENT
B IPUPOJIE U O0IIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIIIOB, HAXOIUTH C MX MOMOIIBIO
pa3auyYHbIE  3JEMEHThl  MPSIMOYTOJIBHOIO  TPEyroJibHHKa  («pelieHue
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB»). HaxomuTs (C MOMOLIBI0 KalbKyJIsSTOpA)
JUIMHBI U YTJIbI JU1 HETAOJUYHBIX 3HAUYEHUI

6.2

ITonp30BaThCs q)OpMYJ'IaMI/I MNPpUBCACHUA W OCHOBHBIM TPUIOHOMCTPHYCCKUM
TOXKACCTBOM IS HAXOXACHHUA COOTHOIIIEHUH MCKAY TPUTOHOMCTPHUYCCKUMH
BCIMYMHaMU

6.3

Hcnonb3oBath TeOpeMbl CUHYCOB M KOCHHYCOB ISl HAaXOXICHHS Pa3iIMYHBIX
JJIEMEHTOB TPEYTroJbHUKA («pEIIeHHEe TPEYroJbHUKOBY), MPUMEHITh UX IMPHU
pELIeHUH T€OMETPUUECKUX 3a/1a4

6.4

Bnagers monstusMu npeoOpa3zoBaHHUsS MOJO00MUS, COOTBETCTBEHHBIX AJIEMEHTOB
noao6HbIX ¢uryp. [lonb3oBarbest cBOWCTBaMHU MOI00MSI TIPOU3BOJIBHBIX (QUTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOJIUTh YIUIbl Y NMOJOOHBIX ¢uryp. IIpumensars
CBOMcTBAa NOJOOMS B MPAaKTMYECKMX 3aJadaX. YMEThb IPUBOJIUTH NPUMEPHI
MOJ0OHBIX (PUTYp B OKPY)KAIOIIIEM MUPE

6.5

[Tonmb30BaThcs TeOpeMaMH O TPOWM3BEACHUH OTPE3KOB XOPJ, O MPOU3BEICHHU
OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeIbHOM

6.6

[Tonb3oBaTbCst BEKTOpaMU, IOHUMATh UX T€OMETPUYECKUI U (PU3UUECKUN CMBICI,
OPUMEHSTh UX B PEUICHUH T'€OMETPUYECKUX U Puinyeckux 3aaay. [IpumeHsTs
CKaJIsIpHOE TIPOU3BEICHIE BEKTOPOB JIJIsl HAXOKCHHUS IJIMH U YIJIOB

6.7

Ilonp30BaThCs METOAOM KOOPAHWHAT Ha IJIOCKOCTU, IMIPUMCEHATH €0 B PCHICHUU
TCOMCTPUYCCKUX U MMPAKTUYCCKUX 3ala4d

6.8

Bnagers nonsTusMu MMpaBUJIIBHOI'O MHOT'OYI'OJIbHUKA, JIMHBI OKPYKHOCTH,
JJIMHBL YT OKPY>KHOCTH U paHHaHHOﬁ MCPLBI yIjia, YMCThb BbIYHUCJIATH IUIOIAAb
Kpyra u €ro JacTeu. HpI/IMCHHTB MOJIYYCHHBIC YMCHHS B IPAKTUUCCKUX 3aaavdax

6.9

HaxoauTh ocH uiau EHTPbl CUMMETPUH (PUTYp, TPUMEHSTH JBMKEHUS TNIOCKOCTH
B IPOCTEHIINX CITydasx

6.10

[IpuMeHsATh MONyYyeHHbIE 3HAHUS Ha MpPaKTHKE - CTPOUTh MaTeMaTHUYECKHe
MOJeNU Ui 3aJad  pealbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIUE
BBIUMCIIEHUSI C TPUMEHEHHEM TMOA00Ms M TPUTOHOMETPUYECKHX (YHKUIUH
(MonB3ysCh, I1e HEOOXOIUMO, KAIBKYIATOPOM)




IIpoBepsiemble 3J1eMeHTHI coep:kanus (9 kiaacc)

Kon [IpoBepsieMblii 37IEMEHT COEPKAHUS
1 Yucna v BIYMCICHUS
11 PammonanbHble  4HMcna, WMPpPAMOHAIBHBIE 4YHCIA, KOHEYHbIE W OECKOHEYHBIC
' JeCATUIHBIE POoOH
MHOXECTBO JIEHCTBUTENBHBIX YHCEN, ICWCTBUTEIbHBIC YHCIIA KaK OECKOHEYHBIC
1.2 JEeCATUYHBIE JpoOHu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
NeMCTBUTENBHBIX YHUCEN U KOOPAUHATHOU MpsiMoid. CpaBHEHUE AEWCTBUTEIbHBIX YHCEI
1.3 ApubdmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
W3mepenusi, npubnukeHusi, oueHKU. Pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MUPA,
1.4 JUITUTEIBHOCTD MPOIIECCOB B OKpy»KaroleM Mupe. [IpubnmkénHoe 3HaueHe BEIUYUHBL,
TOYHOCTh Npubmmkenus. Oxkpyrienue uucen. llpukuaka W OLIEHKa pe3ynbTaToB
BBIUYHUCIICHU I
2 VYpaBHEeHMS 1 HEpaBEHCTBA
2.1 VYpaBHEHHUSI C OJTHOM TEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIINXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHeHue. [lpumepsl pernieHus ypaBHEHHUM TpPETbed M 4YETBEPTOM
CTENEHEHN Pa3joKEeHUEM Ha MHOKUTEIN
2.5 Pemenne mpoOHO-paliMOHATIBHBIX YPaBHEHUIH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pewienue cucrem IByX TUHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU
2.9 Pemenne cuctem AByX ypaBHEHUM, OJHO M3 KOTOPBIX JMHEIHOE, a APYroe - BTOpPOi
CTENEeHU
2.10 I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPAaBHEHHH C IBYMSI IEPEMEHHBIMU
2.11 Pemrenne TeKCTOBBIX 33724 aNreOpandecKuM CIiocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHEHBIX HEPABEHCTB C OJHON IEPEMEHHON
2.14 Perenne cucreM JIMHEWHBIX HEPABEHCTB C OJHOM ITEPEMEHHOMN
2.15 KBanpaTHbsle HEpaBeHCTBA
216 I'paduueckast MHTEpHpeTaluss HEPABEHCTB M CHCTEM HEpPaBEHCTB C JABYMS
IIEPEMEHHBIMU
3 OyHKIMH




31 Kagpatnunas ¢ynknms, e€ rpaduk u coiictBa. [lapaGonia, KOOpAWHATHI BEPIIMHBI
napaboJbl, 0Ch CHUMMETPUH 1apaldoIbl
3.2 I'paduxu GyHkmii y = kX, y = kX + b 1 ux coiictsa
3.3 I'paduxu QyHKIMiA y = — , y = X3 U UX CBOWCTBA
3.4 I'paduku Gpynkuumit y = \[X, y = |X| ¥ X CBOHCTBa
4 Yucnossle OCIEI0BATEILHOCTH
4.1 Omnpenenenne M cHnocoObl 3aJaHMsA YHCIOBBIX IIOCIIENOBATENILHOCTEH. 3agaHue
TOCJIEI0BATEIILHOCTH PEKYPPEHTHOM popMyiioi U GopMysoi m-To wWieHa
4.2 Apudmernueckas nporpeccus. @opMysbl N-TO WieHa apuPMETHUECKON MPOTPECCHH,
CYMMBI IIEPBBIX 11 WIEHOB
4.3 I'eomerpuueckas mporpeccusi. PopMynsl U-TO WIEHA T€OMETPUYECKON IMPOTPECCHH,
CYMMBI IIEPBBIX 11 WIEHOB
4.4 N300paxkenue 4jaeHoB apuPMETHUECKON U FeOMETPUUECKON MpOrpeccuii ToukaMHu Ha
KOOPJIMHATHOM MIIOCKOCTH. JIMHEHHBINA U SKCIOHEHIIHAJIBHBIN pOCT
4.5 CIoKHbBI€ POLEHTHI
5 BeposTHOCTB U cTaTHCTHKA
5.1 IIpencraBneHue naHHBIX B BUAE TaOnul, AMarpamM, rpa@uKoB, HHTEpIpETaLus
TaHHBIX. UTeHne U nocTpoeHue TadlulLl, AuarpaMm, rpaUKoB MO peanbHbIM JaHHBIM
5.2 [TepecTtanoBku U akTOpHAIT
5.3 CoderaHus ¥ 4UCIIO COYETAaHUM
5.4 Tpeyronsauk ITackans. Pemenue 3a1a4u ¢ ucnosib30BaHUEM KOMOMHATOPUKU
55 I'eomerpuueckas BeposiTHOCTb. CityyailHbIN BBIOOP TOUKM M3 (QUIYphl HA IIOCKOCTH,
U3 OTPE3Ka U U3 IyT'U OKPYKHOCTH
5.6 Hcneitanue. Yenex u Heynada. Cepust HCIIBITAHUM 10 TIEPBOTO yCIexa
5.7 Cepus ucnbiTanuii bepaymnnu. BepostHocTr coObITHI B cepun UCTIBITAaHUN bepHyu
. JydaliHas BEJIMUMHA U PaCIpPEIEIICHUE BEPOATHOCTEN
5.8 C
£ g Maremartuueckoe oxuanue u nucnepens. [Ipumepsl MaTeMaTHUECKOTO 0KUIAHUS KaK
' TEOPETUYECKOTO CPEHETO 3HAUEHUS BEIINYNHBI
aTEMaTHUYECKOE 0’KMJIAHUE U TUCIEPCUS CIydalHOW BEJIMYMHBI «UHCIO YCIEXOB B
5.10 M
' cepuu ucnelTanuii bepaymim»
511 [lonsitue o 3akoHe OoJsbIIMX uMcen. M3MepeHune BepOATHOCTEH C MOMOIIBIO YacToT.

Poib v 3HaueHKe 3aK0Ha OOJIBIIMX YHCEI B Ipupoac n O6H_ICCTBC




6 I'eomerpus
o
6.1 Cunyc, xocunyc, TanreHc yriaoB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOKJ1ECTBO. POPMYJIbl IPUBEACHUS
6.2 Pemenune TtpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PerieHue
MPaKTUYECKUX 337a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB
6.3 [Ipeo6pazoBanne mompoows. [101001e COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mNpou3BEAECHUU OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
' CEeKYIIUX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
65 Bekrop, nnmHa (MOAyNb) BEKTOpa, COHANPABIEHHbIE BEKTOPBI, MPOTHBOIOJIOKHO
' HaIlpaBJIEHHbIE BEKTOPbI, KOJUNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaliu
HaJ BeKTopaMu. Pa3ioxeHne BeKTopa 1o AByM HEKOJIMHEAPHBIM BEKTOpaM
6.6 Koopnunatsl BekTtopa. CkansipHOE MPOU3BEAECHUE BEKTOPOB, INPUMEHEHHE s
HaX0XJICHHUS JUIUH U YIJIOB
6.7 JlexapTOBbl KOOpAMHATBI HA IIOCKOCTH. YPAaBHEHHUS NPSIMOM M OKPYKHOCTH B
' KOOpJIMHATaX, IMEepeceyeHre OKPYKHOCTeM U NpsAMbIX. MeToa KOOpIMHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JlivHa okpyxHOcTH. ['pamycHas W paavaHHash Mepa yria, BBIYMCIEHHE JUITMH JIyT
OKpPY>KHOCTEH
) Jomaab K KT TMEHT
6.10 IInoma, a, CeKTOpa, CerMeHTa
6.11 JIBUKEHHSI TUIOCKOCTM W BHYTPEHHHE CHUMMETpud (Guryp (9reMeHTapHbIe

npeacrasienus). [lapamnensusiii nepeHoc. [ToBopot

Koaudguxkaropsl TpedboBanuii k 'HA

[[J'Iﬂ MMpOBCACHUA OCHOBHOT'O TOCYAAPCTBCHHOT'O 3K3aMCHA 110 MATECMATUKE (z[anee -0I's

[0 MaTeMaTHKEe) HUCHOJb3yeTcs NepedeHb (KOAU(PHUKATOp) MPOBEpsSeMbIX TpeOOBaHUN K

pe3yibTaTaM OCBOCHUA OCHOBHOM 06pa3013aTenLH0171 InporpaMmbl OCHOBHOI'O 061].[61"0

06pa3013aHI/1;1 H DJICMCHTOB COACPIKAHUSL.




IIpoBepsiembie Ha OI'D o MaTemaTHKe TPeOOBAHUSA K Pe3y/IbTATAM OCBOCHHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Kon
MIPOBEPSIEMOTO

TpeboBaHUs

[IpoBepsiemMbie TpeOOBaHUS K MIPEAMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 0011eT0 00pa3oBaHus

Ha ocHOBE OI'OC

'YMeHHe onepupoBaTh NOHATUAMH: MHOXKECTBO, ITOJIMHOKECTBO, OIIEpaLlliy HaJl
MHO>KECTBAMU; YMEHHE OIEepUpOBaTh MOHSTUSIMU: Trpad, CBS3HBIIM Tpad,
IepeBO, LIMKJ, NMPUMEHATh WX MPHU PEIICHUH 331a4; YMEHUE HCIOJIb30BaTh
rpaduueckoe npeacTaBIeHNe MHOKECTB /7Sl OMMCaHUs peaJIbHBIX IPOIIECCOB U

SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB

YMeHHne omnepupoBaTh TIOHSATHUSIMH: OIpEACieHHe, aKCHOMa, Teopema,
T0Ka3aTeNbCTBO; YMEHUE PACIIO3HABATh UCTHUHHBIE U JIOJKHBIE BBHICKA3bIBAHUS,
[IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHHS

BBLICKA3LIBAHU N

'YMeHne onepupoBaTh MOHATHIMH: HaTYpaJIbHOE YUCIIO, TIPOCTOEC U COCTABHOE
YUCIIO0, IETMMOCTh HATYPAJIbHBIX YHCEII, MPU3HAKU JEIMMOCTH, LIEJI0€ YHCIIO,
MOYJTh YMCIIa, OOBIKHOBEHHAs JIPOOb M JECATUYHAS JPOOb, CTAHIAPTHBIN BU/T
YuCia, PAIMOHAIBLHOE YHCIIO, WPPAMOHAIBLHOE YHCIIO, apudMETHUYCCKHi
KBaJIPAaTHBIN KOPEHb, YMCHHUE BBITIOJHATD ACHCTBUS C YHCIAaMH, CPAaBHUBATh U
VIIOPSAOYMBATh YHCTA, MPEACTABIATh 4YMCIAa HAa KOOPAMHATHOW MPSIMOH,

OKPYIJIATD YUCJId; YMCHUC ACJIaTh IPUKUIKY U OLICHKY pE3yJibTaTa BBIUMCIICHUH]

YMeHue onepupoBaThb IMOHATHSAMM: CTENEHb C ILEJbIM  [I0Ka3aTeleM,
apu(pMeTHUeCKUl KBaJpaTHBI KOpEHb, MHOTOUWIEH, airedpandeckas Ipoob,
TOXKJECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU OOJblle e€AUHULIBI;
YMEHHUE BBINOJIHATH PACUETHI 10 popMyiiaM, MpeoOdpa3oBaHus LEbIX, JPOOHO-
pPALlMOHATIBHBIX ~ BBIPAKEHUH U BBIPQKEHUH C KOPHAMM, DAa3JIOKEHHE
MHOTOYJIEHA HA MHOKHUTEJH, B TOM YHCJIE C UCTIONIB30BaHUEM (pOpMyIT pa3HOCTH

KBapaTOB U KBaJApaTa CYMMBbI U Pa3HOCTH




YMeHHE OnepupoBaTh MOHATHAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOU
[IEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHE
pelmiaTh JUHEWHBIE M KBaJIpaTHbIE YpaBHEHUs, JpOOHO-parMOHAIBHBIC
YPAaBHEHHUS C OJHOW MEPEMEHHOW, CUCTEMBl JIBYX JIMHEWHBIX YpaBHECHUH,
JIMHEMHbIE HEPABEHCTBA M UX CUCTEMBI, KBaJpaTHbIE U IPOOHO-PALIUOHAIILHBIE
HEPaBEHCTBA C OAHOW IIEPEMEHHON, B TOM YHUCJIE ITPU PELICHUH 3a/1a4 U3 APYTUX
[IPEIMETOB M IPAKTHUYECKUX 3a7a4; YMEHHME HCIOJIb30BATh KOOPIMHATHYIO
MPSIMYIO U KOOPJIMHATHYIO IUIOCKOCTD U1 N300pakKeHUsl pellieHnid ypaBHEHUH,

HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHSAMM: (YHKIUS, TrpapuKk QYHKIUH, HYIH
(YHKIIMU, TIPOMEXYTKH 3HAKOTIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMUS,
yObIBaHMs, HauOoOJIbIIeE ¥ HaWMEHbIee 3HA4YeHHS (QYHKIUH; yMEHUE
OTIEPHPOBATH IOHATHUSIMHE: TIPSIMasi MPOTIOPIIUOHATEHOCT, JINHEHHAS (QYHKIHS,
KBajpaTuuHas (QyHKIMS, oOpaTHas MPONOPLUOHAIBHOCTh, Mapadoua,
rurnep0osa; yMEHHe CTPOUTh rpaduku (PyHKIHH, UCTI0JIb30BaTh TpadQUKH IS
OTIpeIeNIeHUs] CBOMCTB IMPOLIECCOB M 3aBUCHMOCTEH, Ul pEUIeHMs 3ajad U3
Npyrux y4yeOHbIX TNPEIMETOB U peajlbHON >KHU3HHM, YMEHHE BBIpAXKaTh

(hopMynaMu 3aBUCUMOCTH MEXKTY

YMeHue onepupoBaTh MOHATUSAMU: MOCIEIOBATEIHLHOCTh, apudMeTndeckas U
reoMeTpruecKas MIPOrpeccuu; YMEHHE HCII0JIb30BATh CBOICTBA]
nocieoBaTeabHOCTeH, (POPMYIIbl CyMMBI U O0IIETr0 YieHa MpU pelIeHNH 3a/1a4,

B TOM YMCJIC 3a1a4 U3 APYTIUX y‘IC6HBIX pe€aAMETOB U peanLHoﬁ KHU3HU

'YMeHue pellaTh 3aJa4M Pa3HbIX THUIIOB (B TOM YHMCJIC Ha HPOUCHTLI, JOJHU H
qaCTu, ABHIKXCHHUC, pa60Ty, HOCHY TOBApOB U CTOHUMOCTb IOKYIIOK M YCJIYT,
HaJIOTH, 3aJa4u U3 obnactu YIIpaBJICHUS JIMYHBIMU U ceMeHHBIMU Q)HHchaMI/I);
YMCHHUC COCTAaBJISITb BBIPAKCHHA, YPABHCHUSA, HCPABCHCTBA W CUCTEMBI IIO
YCJIOBHUIO 3aJadd, HUCCICAOBATb IIOJYYCHHOC PCHIICHHUEC W OLCHHBATDH

HpaBI[OHOI[O6HOCTB MOJIYYCHHBIX pPE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATUAMM: (PUrypa, TOUKa, OTPE3OK, MpsMas, Iy,
JlOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYrOJbHUK, pPABHOOCIAPEHHBIH W
PaBHOCTOPOHHUI TPEYrOJIbHUKH, MPSAMOYTOJIbHBIA TPEYroJIbHUK, MeAuaHa,

6I/ICCCKTpI/IC€l M BBICOTA TPCYr'OJIbHUKA, ‘-ICTBIpéXYI‘OJ'IBHI/IK, ImapaJiiejorpamMmm,




poMO, MPSIMOYTOJIBHUK, KBAJpaT, TPAIEIHsl; OKPY>KHOCTb, KPYT, KacaTelbHasi;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTYpaMu; yMEHHUE peliaTh 3a/1a4i, B TOM
4KCIIe U3 TIOBCEIHEBHOM KM3HU, HA HAX0XACHUE N'€OMETPUUECKUX BEJIUUYMH C

NPUMEHEHHEM M3yYeHHBIX CBOUCTB QUTYp U (HaKTOB

10

YMeHue ~ omepupoBaTh  MOHATHUSMH: PaBEHCTBO  (UTYp, PaBEHCTBO
TPCYIrOJIbHUKOB, MapaUICIbHOCTE W MCPHCHAUKYIAPHOCTL IIPSAMBIX, YI'OJI
MEXAYy NpPSIMBIMU, NEPIEHIUKYISAP, HAKIOHHAs, MpOeKus, nojgodue ¢uryp,
HOI[O6HBIG TPCYrOJIbHUKH, CHUMMCTPHA OTHOCUTCIBHO TOYKH U HpHMOﬁ; YMCHHC
pacrno3HaBaTh PaBEHCTBO, CUMMETPHUIO U Mojo0ue (Guryp, napaiiesibHOCTh U

[EPIEHIUKYIISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

'YMeHue onepupoBaTh NOHATUAMU: JIJIMHA, PACCTOSIHHUE, YroJl (BEIHYMHA YyIJia,
CHUHYC U KOCHUHYC yIJjla TPeyroJibHUKa), IUIONIa/lb; YMEHHUE OL[EHUBATh pa3Mephl
MPEAMETOB U OOBEKTOB B OKPY)KAIOIIEM MHUPE; YMEHHE MPUMEHSTH (OPMYITBI
repyuMeTpa M IJIOMAA MHOTOYIOJIbHUKOB, JJIUHBI OKPY)KHOCTH M ILIOLIAIH
Kpyra, oObema MPSMOYTOJBHOTO MapajljiesieNue/la; yYMEHHE MPUMEHSTH
MPU3HAKHA PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
TeopeMy Iludaropa, TPUrOHOMETPUUECKHE COOTHOLICHUS MJSI BBIYUCIICHUS

JUTMH, PACCTOSIHUM, TUIOMIAaeH

12

YMenue n300paxars miockue GUrypsl 1 ©X KOMOMHALIUU, TPOCTPAHCTBEHHBIE
(Gurypsl OT pykH, ¢ MOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX

CPEACTB 110 TEKCTOBOMY HUJIM CUMBOJIBHOMY OIIMCAHUIO

13

'YMeHue OIICpHUPOBATh MOHATUAMU: TIPAMOYTrOJibHasA CHUCTEMA KOOPAWHAT,
KOOpAUHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB, NPOU3ZBCACHUC BCKTOPA HA|
YUCIIO, CKAJAPHOC IMTPOU3BCACHUC BCKTOPOB; YMCHHUC HUCIIOJIB30BATHh BEKTOPHI 1
KOOPAUHATBI JJIA IIPCACTABJIICHUA JAaHHBIX W PCHICHUA 3ada4, B TOM YHUCIIC U3

NPYrux y4eOHBIX MPEIMETOB U PEeAbHOM KU3HU

14

'YMeHue ONICpUpOBAThL TMOHATUAMMU: CTOJIOMKOBEIC H KpYroBbI€ OUarpaMmbl,
Ta6J'II/II_ILI, cpeaHee apI/I(l)MeTI/I‘-IeCKOC, MEuaHa, HanOOJIbIIIee U HAaUMEHBIIIEE
SHAYCHHUA, pasMax YUCIOBOI'O Ha60pa; YMCHHUC U3BJICKATb, UHTCPIPCTUPOBATH
144 HpeO6pa3OBLIBaTB I/IH(I)OpMaI_II/IIO, MMPEACTAaBJICHHYHO B Ta6J'II/IL[aX U Ha

JuarpaMmmax, OTpaxxarouryro CBOMCTBA U XapaKTCPpUCTUKHU PCAJILHBIX PO CCCOB




148 HBHGHHfI; YMCHHC pPACIIO3HaBaTb M3MCHUYMBBIC BCIMYHMHBI B OKPYXAIOIIEM

MUpe

15

YMeHue omnepupoBaTh  MOHATHSMHU:  CIYYaHBIM  ONBIT  (CIIydaHBIN
PKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (DJIEMEHTApHBIM MCXOM) CIy4allHOTO
OTIBITA, CIYy9ailHOE COOBITHE, BEPOSATHOCTh COOBITHS, YMCHHE HaXOIHTh
BEPOSITHOCTH  CIy4aWHBIX COOBITUM B ONBITAX C PABHOBO3MOXKHBIMU
PIEMEHTApHBIMH ~ COOBITUSIMM;  YMEHHE  pelarh  3aJadud  METOJO0M
OpraHM30BaHHOTIO Iepedopa M C HCIOJb30BAHMEM IIPaBHJIa YMHOXKECHMS,
YMEHUE OIIEHHWBATH BEPOSITHOCTH PEATBbHBIX COOBITUM U SIBJICHHWM, MMOHUMATH
POJIh IPAKTUYECKU IOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA B OKPY>KAIOIIEM
MHpPE U B KU3HU; 3HAKOMCTBO C TIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO

C 3aKOHOM OOJIBIIMX YHCEI U €ETO POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHne BBIOMpaTh TOAXOMSIIMA H3y4EeHHBIH METOJ /Ui PEIICHUS 3aJayH,
MPUBOJAUTH TPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacro3HaBaTh MPOSBICHHE 3aKOHOB MaTEMAaTUKH B HMCKYCCTBE, OIHUCHIBATH
OTIEJIbHBIC BBIJAIONIMECS PE3YNbTaThl, IOJYYCHHBIE B XOJE€ pPa3BUTHUS
MaTEeMaTUKU KaK HAyKH, MPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPBITUM U KX

ABTOPOB B OTEUECTBEHHOW M BCEMUPHOUW HCTOPHUH

IlepeyeHb 3J1IeMEHTOB co/lepKaHusi, poBepsieMbIx HA OI'D Mo maTemaTuke

Kon [IpoBepsieMblii 3JICMEHT COIEPIKAHUS
1 Yucna U BBIUUCICHUS

1.1 HatypanbHbie u 1ienbie uncia. [Ipu3Haku JeTMMOCTH LENbIX YUCElT

1.2 OOBIKHOBEHHBIE U JIECATUYHBIE  JpOOH, TPOIEHTHl, OECKOHEUYHbIE
NepPUOINIECKHUEe TPOOH

1.3 Panmonanbubie ymcna. ApudMeTHdyeckue Omepaluud C palroHATbHBIMU
quciIaMy

1.4 JleiicTBuTenpHble yucna. ApudmeTnyeckue omnepanuu ¢ JeHCTBUTEIbHBIMU
quciIaMy

1.5 [TpubnmkEHHPIE BBIUMCICHUS, MPABUIA OKPYIJICHUS, MPUKUIKA U OICHKA

pe3yibTara BBIUMCIICHU N

Anre6pa1/1qec1<ne BbIPAKCHUA




2.1

BbykBeHHbIE BbIpaXKEHUSI (BBIPAKEHUS C IEPEMEHHBIMU )

2.2 Crenenb ¢ menbiM nokaszatesieM. CTeneHb ¢ paluOHAIbHBIM MOKa3aTeeM.
CBoiicTBa CTENEHU
2.3 MHorouseHsbI
24 Anrebpandeckasi 1poOb
25 ApupmeTnueckuii  KOpeHb ~ HaTypalbHOW  cremeHW.  JledictBus ¢
apu(METHYECKIMH KOPHIMHU HATypaJIbHOU CTETICHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Hensle u apoGHO-panMoHanbHble ypaBHEHUs. CHUCTEMBI U COBOKYITHOCTH
YpaBHEHU U
3.2 Lenbie 1 ApoOHO-parMoOHaNbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 UYmcnoBble MOCIe10BaTeIbHOCTH
4.1 ITocnemoBaTenILHOCTH, CIIOCOOBI 3aJJaHUS MOCIIEA0BATEILHOCTEN
4.2 ApubdmMernueckas W reoMeTpuueckas mnporpeccuu. Dopmyna CIIOKHBIX
MIPOLIEHTOB
5 OyHKIIUA
5.1. OyHkIUsA, cnocoObl 3amanus GyHkumu. ['padux  yHkmuu. OoOmacth
OTpeeNieHuss W MHOXKECTBO 3HaueHui Qynkuuu. Hymm QyHkumm.
[IpomexyTku 3HaAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIIUU. Hanbosnbliiee 1 HauMeHbllee 3HaueHue
(YHKIIMH HAa IPOMEKYTKE
6 Koopaunats! Ha mpsAMOil U TIIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlexkapTOBBI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 Ux cBOiicTBa
7.2 Tpeyronpauk
7.3 MHOTroyroJasHUKN
7.4 OKpyXHOCTb U KpyT




7.5

I/I3MepeHI/Ie IrCOMCTPHUICCKUX BCIIMYNH

7.6 BexTope! Ha IIOCKOCTH

8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHoCcTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
ITpocreiimme reomeTpudeckue GUTYPHI U
1 I/I)I() cBoiictBa. M3me epHI/Ie reOMeq) I/I}‘]{peCKI/IX 14 brommorexa [TOK
’ p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 TpeyrosmbHiicn 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
> Hosropenne, obobmenne sHannii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
. bubnuorexa [JOK
! HerbipExyromeHHKH 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOTIOPIMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 brommorexa [OK
poriopht p - HOA https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
[nomane. Haxoxaenue miomanen
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubmmorexa [IOK
peyr a M https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Brincanubie u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHoCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
. bu6mmoreka [JOK
6 I1 606 4 1
OBTOPEHIE, OOODILEHAC SHAHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHne TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nonobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CXTOPE! https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 bubmorexa [IOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH U ILIOLIAAb Kpyra 8 Bubmmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenune miomanei
bu6mmoreka [JOK
6 6
JlBIKCHI IUIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IIECHNE, 7 5 bubnuoreka [JOK
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontposbusbie | IIpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
1 [Ipocrenmme reomeTpudecKue 1 bubnuorexa [JOK
00BEKThI https://m.edso0.ru/8866b724
bu6moreka [IOK
2 T 1
OHIICH, TIPAMBIE, OTpesK https://m.edso0.ru/8866ch6a
bu6moreka [IOK
3 Ty 1 https://m.edso0.ru/8866c5c0
bu6mmoreka [IOK
4 yron L https://m.edso0.ru/8866c7be
5 PaBeHCTBO reoMeTprYeCKnX 1
duryp
6 CpaBHEHHE OTPE3KOB M YIJIOB 1
7 JlnuHa oTpeska 1
8 Enununer uamepenus 1
9 I'pagycHas mepa yria 1
bubmuoreka [JOK
10 MsMepettie yriioB Ha MECTHOCTH L https://m.edsoo.ru/8866c3ea
11 CMexKHBIE yIibl
12 BepTukanbHbie yribl
13 [lepneniuKynsspHBIE IPSIMBIE
14 [TocTpoeHue mpsiIMbIX YIriioB Ha 1

MCCTHOCTH



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

bubmuoreka [JOK

1> Homsmite 0 TpeyrobrKax hitps://m.eds00.ru/3866ce80
16 [IepBuuHbIE IpEICTABICHUS O bubnuorexa [JOK
paBHBIX (puTrypax https://m.edsoo.ru/8866d1fa
17 [IepBblii npU3HAK PABEHCTBA bubnuorexa [JOK
TPEYTrOJIbHUKOB https://m.edso0.ru/8866d34e
. bubnuoreka [JOK
18 Heprieruiysip k npsmoit https://m.edSO(])_.I ru/8866e01e
19 MenuaHbl, OUCCEKTPHUCHI, BBICOTHI
TPEyroJIbHUKa
20 Bropoit npusHak paBeHCTBa
TPEYroJILHUKOB
21 Tperwnii npr3HaK paBeHCTBA bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edso0.ru/8866e88e
99 HexoTtopsie cBoiicTBa
MPSIMOYTOJIbHBIX TPEYTOJILHUKOB
23 [Ipu3naku paBeHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
CBOMCTBO MEIUAaHEI
24 MPSMOYTOJIBHOTO TPEYroJIbHUKA, bubmmorexa [TOK
. N https://m.edso0.ru/8866e9ec
MIPOBEIEHHON K TUTIOTEHY3€
25 PaBHOOeIpeHHBIE TPEYTOJIbHUKH
26 PaBHOCTOpOHHME TPEYTOIBHUKU bubmorexa HOK
https://m.edsoo.ru/8866d6fa
97 [Tpu3Haku paBHOOEPEHHOTO bubnuoreka [IOK
TPEYroJIbHUKA https://m.edso0.ru/8866d880
08 CpoiicTBa paBHOOEAPEHHOTO bubnunoreka [JOK

TPEYTrOJIbHUKA

https://m.edso0.ru/8866d880



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880

[Ipu3Haku u cBoMcTBa

bubmuoreka [JOK

29 paBHOOEIPEHHOTO TPEYroJbHUKA https://m.edso0.ru/8866e26¢
30 Bunpl TpeyroasHUKOB
bubnuorexa [JOK
31 Hepaeictsa B reometpin https://m.edso:)_.[ ru/8866e3a2
32 HepaBeHCTBO TpeyroiapHUKa
33 CooTHoIIEHHS MEX1y CTOPOHAMU
W yIJIaMH TPEYTOJIbHUKA
34 [IpsAMOYTOIBHBIN TPEYTOIBHUK C bubnuorexa [JOK
yriom B 30° https://m.eds00.ru/8866eb22
35 O6o0maromuii ypok
«TpeyronbHUKN»
36 KounTponbHas paborta o teme bubnuoreka [IOK
"TpeyrosbHUKH" https://m.edsoo.ru/8866echc
37 [ToHsiTHE MapamIenbHOCTH bubnuoreka [IOK
MPSIMBIX https://m.edso0.ru/8866ef64
38 [Ipu3Haku napamienbHOCTH
IPSIMBIX
. bubnuoreka [JOK
39 It nocryaar Esira https:// m.edsoé.I ru/8866f086
[IpakTruyeckue crocoObl
40 MTOCTPOCHHUS MapalICIIbHBIX
IPSIMBIX
Haxkpecrt nexariue yrisl,
41 o0pa3oBaHHbIE MPH NEPECEUECHUU

apaJlICJIbHBIX ITPAMBIX CCKYIJ_ICI\/'I



https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

CoOOTBETCTBEHHBIE YTJIbI,

42 o0pa3oBaHHbIE MPH NTEPECEUCHUU
MapajuIeIbHBIX TPSIMBIX CeKYIIeH
Vriie1, 00pa3oBaHHEIE IBYMSI
43 na aJIJIGJIII))HLIMI/I 1} ﬂMIIiII\?IIII:I/I u bubmorera [JOK
P N P https://m.edso0.ru/8866f3b0
CeKyIIei
VYTIabl ¢ COOTBETCTBEHHO
44 NapajuIeIbHBIMU UIU
MEePICHIUKYIIIPHBIMA CTOPOHAMU
[Ipu3Hak napajienbHOCTH
45 MPSIMBIX Yepe3 PABECHCTBO
paccTOSIHUNA OT TOYEK OJHOU
MPSIMOM JI0 BTOPOU MPSIMOM
46 CymMma yrioB TpeyrojbHHKa bubmorexa [TOK
yMma vt peyr https://m.edso0.ru/8866f630
3akpemienue. Cymma yrioB bubnuoreka [IOK
47
TPEYroJbHUKA https://m.edso0.ru/8866f8ba
48 Brenraue yribl TpeyrojibHUKa bubmorexa HOK
A peyt https://m.edsoo.ru/8866fa5e
49 Buemnue yriel TpeyrojibHUKa
3akperuieH1e
KonTtponbHas pabora no teme
50 "[TapamiensHble IPSMBIE, CyMMa bubmmorexa [IOK
P P W ™ https://m.eds00.ru/8866fe6e
YIJI0B TPEYroJbHUKA
51 OKpyXHOCTb, XOPJIbl U TUAMETP, bubnunoreka [JOK
HX CBOMCTBA https://m.edso0.ru/88670800
52 KacarenbHast K OKpyKHOCTH bubmmorexa [IOK

https://m.edso0.ru/88670e9a



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a

53

OKpyXHOCTb, BIIUCAHHAS B YIOJI

CBOWCTBO OKpPYKHOCTH,

o4 .
BIHUCAHHOM B Yo
bubmmoreka [{OK
> Honsrue o IMT https://m.edso0.ru/8867013e
56 [Tonarue o 'MT, npumenenue B bubnuorexa [JOK
3a1ayax https://m.eds00.ru/88670508
57 buccekrpuca kak reoMeTpruueckoe
MECTO TOYEK
CepeMHHBIN MEPIICHANKYIIAP KaK bubmuorexa [JOK
58
reOMETPUYECKOE MECTO TOYEK https://m.eds00.ru/88670a62
59 OKpyXHOCTb, ONIMCAHHAS OKOJIO
TPEyroJIbHUKA
60 CBOMCTBO OKPYKHOCTH, bubnuoreka [IOK
BIIMCAHHOW B TPEYrOJIbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIICAaHHAs B
MIPSIMOYTOJIbHBINA TPEYTOJIbHUK
62 [Ipocreiimue 3anaun Ha bubnuoreka [JOK
MOCTPOCHHUE https://m.edso0.ru/88671188
63 [TocTpoenue TpeyroibHUKa 1O bubnuoreka [JOK
TpEM dJIeMEHTaM https://m.edso0.ru/886712d2
KouTponsHas paborta 1o teme
64 "OKpYXHOCTb U KpYT. bubmmorexa [IOK
https://m.edso0.ru/88671462
I'eomerpuueckue nocrpoeHus"
[ToBTOpenue u o6o0IIEeHNEe
65 3HaHUH OCHOBHBIX MOHATHH U bubnunoreka [JOK

MmeTod0B «HauanpHbie
TCOMETPHUUICCKUC CBCIACHUS

https://m.edso0.ru/886715h6



https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6

66

HTorosas koHTpoJbHAs padoTa

bubmuoreka [JOK
https://m.edso0.ru/886716ec

67

[ToBTOpenue u o6o0mIEHNE
3HaAaHUH OCHOBHBIX IIOHATHU U
METOJI0B «TpeyronbHuKm»

68

[ToBTOpenue u o6o0mIEHNE
3HAHUU OCHOBHBIX MMOHITUH U
MeTo10B «IlapannensHbie
TIPSIMBIE)

bu6mmoreka [IOK
https://m.edso0.ru/886719bc



https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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8 KUIIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Kontpoabusbie | IlpakTnueckue
n/n Bcero H3y4yeHHs1 =~ o0pa3zoBaTeJbHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 MHuoroyroneauk 1 https://m.edso0.ru/88671af2
bubmmoreka [{OK
2 HeThIpexyronbHUK 1 https://m.edsoo.ru/88671ca0
3 ITapanmenorpaMm, ero IIpuU3HAKH 1 bubmaorexa LIOK
p p ) p https://m.edso0.ru/88671ca0
4 ITapamienorpaMm, ero CBOMCTBa 1 butGmorexa [OK
p P > https://m.edso0.ru/88671dea
bu6mmoreka [IOK
5 TpsmoyronbHuKk 1 https://m.edso0.ru/88671f20
bu6mmoreka [IOK
6 Pomb 1 https://m.edso0.ru/8867209¢c
bu6mmoreka [JOK
7 Ksanpar 1 https://m.edso0.ru/88672358
bu6mmoreka [JOK
8 Tpaneuus 1 https://m.eds00.ru/8867252¢
bubnuoreka [JOK
9 Buner Tpanenun 1 https://m.edso0.ru/88672858
bubmuoreka [JOK
10 Meron yaBoeHus MeMaHbl 1 https://m.edso0.ru/88672b14
bu6mmoreka [JOK
11 LlenTpanbHas cCHMMETpHS 1 https://m.edso0.ru/88672b14



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14

KonTtposnsHas paboTa o teme

bubmuoreka [JOK

12 "YeTbIpEXyroapHUKN" https://m.edso0.ru/88672c9a

bubnuorexa [JOK
13 Teopema dareca https://m.edsoc];.[ ru/8867337a

14 Teopema 0 mponOpIUOHATIBHBIX bubnuorexa [JOK
OTpE3Kax https://m.edso0.ru/88672e0c

15 CpenHsis TUHUS TPEyroJibHUKa brommorexa [OK
https://m.edso0.ru/88672f38

16 Tpanernus, e€ cpenHss TUHUS brmmorexa [OK
https://m.eds00.ru/88672358

17 [IponopuroHanbHbIE OTPE3KU bubamorera LOK
https://m.edso0.ru/88673064

18 Pemenue 3ama4. [IpornopuuoHanbHbIe bu6moreka [IOK
OTpE3KH https://m.edso0.ru/88673794

19 IlenTp Macc B TpeyroJibHUKE Bubmmorexa [JOK
https://m.edso0.ru/88673794

bubnuoreka [IOK
20 Tozobusie TpeyroeHukn https:// m.edsoé.I ru/886738fc

21 OTHOIIICHHE TUIOMIAICH OI00HBIX bubnmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo0.ru/88673a78

99 [TepBbIit mpU3HAK MO100MS bubnuoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/88673bae

93 Bropoii npuzHak nmogo0us bubnnoreka [JOK
TPEYroJIbHUKOB https://m.eds00.ru/88673d52

24 Tpetuii mpu3Hak noxoodus bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/8867400e

o5 Tpu npusHaka noao0us

TPCYIrOJIbHUKOB. Pemenne 3amau



https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

[Tpumenenue noo0us npu

26
pEIICHUN TPAKTHYECKUX 3a/1a4
97 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"[TotoOHBIE TPEYTONBHUKH" https://m.edso0.ru/8867445a
28 CaolicTBa IJI0MIAICH bubmmoreka [{OK
TEOMETPUICCKHUX PUTYD https://m.edsoo.ru/886745fe
29 dopmyrna UTs TUTOTIAIN KBaIparTa bubmorexa HOK
pMya tmaa o https://m.edso0.ru/88674860
30 ®dopmyna Ui IIomau bubnuorexa [JOK
NpSAMOYTOJIbHUKA https://m.edso0.ru/88674a22
31 DopMyJIbI IS TIIOIIAAN bu6moreka [IOK
TPEYroJbHUKA https://m.edso0.ru/88674a22
32 DopMyJIbI IS TIIOIIAAN bu6moreka [IOK
napajuiesorpaMmma https://m.edso0.ru/88675288
33 dopmyna ISl TIIOIIATU Tpaneun Bubmmorexa [JOK
pMyTa & tHaz patiett https://m.edso0.ru/8867542c
34 Brruncnenune miomazaei CIoXHBIX bubmuorexa [JOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomanu puryp Ha KIeTIaTOM bubnuoreka [JOK
Oymare https://m.edso0.ru/8867473e
36 ®opmyna ['epona
37 [Tnomaau mogo6HbIX puryp
38 3ajauu ¢ IpaKTUYECKUM bubnunoreka [JOK
coaepKxaHueM https://m.edso0.ru/88675558
3amaun ¢ MPaKTHYECKUM
bu6mmoreka [JOK
39 cozepxanueM. Haxoxenue

miIomaaei

https://m.edso0.ru/88675684



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684

40 Pemenue 3a1a4 ¢ moMoIIpO METO1a bubmuoreka [JOK
BCIIOMOTATENBHOM TIOLIAIN https://m.edso0.ru/88674f90
41 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"[Mnomans" https://m.eds00.ru/8867579c
bubmmoreka [{OK
42 Teopewa Iugaropa https://m.eds00.ru/88675918
43 Teopema IIudaropa u e€ bubnuorexa [JOK
MPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema, oOpaTHast Teopeme bubnuoreka [JOK
[Mudaropa u e€ npumMeHeHue https://m.edso0.ru/88675abc
45 Erunerckue n mugaropoBbl
TPEYTrOJIBHUKH
3amauu ¢ MPaKTUYECKUM
46
coaepxanueM . Teopema [Tudaropa
Onpenenenue
TPUTOHOMETPUUECKUX (PYHKLIUN
47 (T);Zf;);ib};{r;;npﬂMoyroanoro bubnuoreka [JOK
’ https://m.edso0.ru/88675d32
TPUTOHOMETPHUUECKUE
COOTHOIIEHUS B MIPSIMOYTOJIbHOM
TPEeYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnunoreka [JOK
TOXIECTBO https://m.edso0.ru/88675f44
CooTHOIIEHHS MEXIYy CTOPOHAMHU U
49 yriamH NpsSIMOYTOJIbHOTO
TpeyroJbHUKa
50 3HaueHUs] OCHOBHBIX OCTPHIX YIJIOB

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA



https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

KonTtposnsHas paboTa o teme

bubmuorexa [IOK
>1 "Teopewa Hﬂ(ba,r,Opa v Hanaa https://m.edsoc];.[ ru/8a1407e8
TPUTOHOMETPHH
52 I'pamycHas mepa ayru OKpyXHOCTH bubnuorexa LIOK
https://m.edsoo.ru/8al415b2
53 BrircanHbIC B IEHTPATBHBIC YIITBI bubmorexa LHOK
https://m.edsoo0.ru/8a141940
54 Teopema 0 BIIUCAaHHOM yTJIe bubmorexa HOK
https://m.edsoo.ru/8a141b34
55 Yron mexay KacaTelIbHON 1
Xopaoi
56 VYTIIbI MEXIY XOPJIaMU U CEKYIITUMHU
57 BnucanHubie 4eTBIPEXYTONBHUKH, X bubnuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a140f86
58 OnucaHHbIE YETHIPEXYTOJIBHUKH, UX bubnuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a1416d4
Brncannble u onricaHHble
59 YETBIPEXYTOJIbHUKH, UX MMPU3HAKU U bubmmorexa [TOK
. ’ https://m.edsoo.ru/8a1416d4
CBOICTBa
[IpuMeHeHne CBOMCTB BIMCAHHBIX
50 Y OMKMCAHHBIX YETHIPEXYTOJILHUKOB
MIPH PEIICHUU T€OMETPUUECKUX
3a/a4
B3aumHoe pacnosioxeHue npsmoi
61 U OKPY>KHOCTH YTOJI MEXIY
KacaTeJIbHOU U XOpAOU
62 B3aumHoe pacnonoxeHue IByx bubnuoreka [IOK

OKPYKHOCTEH, 00II1e KacaTeIbHbIe

https://m.edsoo.ru/8a1410a8



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

bubmuoreka [JOK

K I 1
63 ACAIIHC ORpYHOCTER https://m.edsoo.ru/8al1410a8
KonTtposnsHas paboTa o teme
64 "Vl B OK HOCTHU. Briicanubie 1 Bubmiorexa [JOK
pyx ' . https://m.edsoo.ru/8a141c88
H OIIMCAHHBIC T-IE':TI:IpE?X}’I‘OJII)HI/IKI/I
[ToBTOpEHNE OCHOBHBIX NOHATUN U
65 000011IeH1e 3HAHNI 1 Bubmrorexa HOK
m https://m.edsoo.ru/8al41ddc
«HeThIpexyroabHUKN»
66 [ToBTOpEHNE OCHOBHBIX MOHITHI U 1 bubnuorexa [JOK
00001mtenne 3Hanuil «Iimomaaey» https://m.edsoo.ru/8al4lefe
bu6moreka [IOK
7 " 1
6 TOrOBaA KOHTPOILHA padoTa https://m.edsoo.ru/8a142368
[ToBTOpEHME OCHOBHBIX MTOHATHI U
68 METOJIOB KYyPCOB 7 1 & Kj1acCcoB 1 Bubmaorexa IIOK
: P . ’ https://m.edsoo.ru/8al1420ac
0000111eHNEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabHnsbie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
Omnpenenenue
1 TPUTOHOMETPUYECKUX (PYHKITUN 1 bubmorera [JOK
P P YHEI https://m.edsoo.ru/8al424bc
yriaoB ot 0° 1o 180°
2 dopmyIbl IPUBEACHUS 1
3 Teopema o miomamy TpEyroIbHUKA 1 bubmmorexa [JOK
P HaH Tpeyr https://m.edsoo.ru/8al4336¢
4 Teopema kocuHYCOB 1
5 Teopema kocuHycoB. Pemenne 1 bubnuoreka [IOK
3aja4 https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
0 Teopema citiycos L https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB. Pemenue 3amnau 1
3 [IpakTueckoe MprUMEHEHUE TEOPEM 1
CHUHYCa ¥ KOCHHYCa
9 Haxosxaenue JyinH CTOpOH U 1 bubnuoreka [JOK
BEJINYUH YIJIOB TPEYTrOJIbHUKOB https://m.edso0.ru/8a1430b0
bubmuoreka [JOK
10 P 1
CHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8a142ac0
1 Pemenue TpeyrogpHuKa 1o 1ByM 1 bubnuoreka [IOK
CTOPOHAM U YIJIy MEXIy HUMHU https://m.edsoo.ru/8al42acQ
12 Pemenue TpeyrojapHuKa o CTOpoOHe 1 bubnuorexa [IOK
U MIPUJICKALIUM K HEH yriiam https://m.edsoo.ru/8al42acQ



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

13 Pemenue TpeyrogpbHUKOB 110 TPEM bubmuoreka [IOK
CTOpOHAaM https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpUMEHEHHE TEOPEM bubnuorexa [JOK
CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 Pemenue 3agau. M3mepurenbHbie
paboThI
16 KonTponsHas pabora no teme bubnnorexa [JOK
"Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTHe o npeobpazoBaHUU bubnnorexa [JOK
moa00ust https://m.edsoo.ru/8a143ab0
bubnuoreka [IOK
18 Hozobusie Gurypel https:// m.edso;.I ru/8al43de4
19 COOTBETCTBEHHBIE DJIEMEHTHI
Mo00HBIX puryp
20 TeopeMa o mpou3BEACHUN OTPEZKOB bubnuoreka [JOK
XOpa https://m.edsoo.ru/8al4406e
21 TeopeMa o mpoU3BEACHUU OTPE3KOB bubnuoreka [IOK
CEKYIIUX https://m.edsoo.ru/8al441a4
22 Teopema o kBajpaTe KacaTeabHOMN bubmorexa HOK
https://m.edsoo.ru/8al442da
23 IIpuMeHeHne TeopeM B pElICeHUN bubnunoreka [JOK
3a7a4 https://m.edso00.ru/8a143f06
24 IIpuMeHeHne TeopeM B pElICHUN bubnnoreka [JOK
reoOMETPUUYECKHUX 3a]1a4 https://m.edsoo.ru/8a1443fc
o5 MeTtpuueckue COOTHOLIEHMS B bubnuoreka [IOK
OKPYXHOCTH https://m.edso0.ru/8a144578
26 KonTtposnpHas paboTa o teme bubnuorexa [IOK

"ITpeoGpa3oBanue noaoousl.

https://m.edsoo.ru/8al447a8



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

Mertpuueckue COOTHOLIEHUS B

OKpyxHOCTH"
bubnuorexa [JOK
27 OnpeeieHue BEKTOpOB. https://m.edsoc])_.[ ru/8a144960
28 DU3NYECKUN U TEOMETPUUYECKHI bubnuorexa [JOK
CMBICJT BEKTOPOB https://m.edsoo.ru/8al44a8c
29 CrnoxeHne 1 BBIYUTaHHE BEKTOPOB brmmorexa [OK
https://m.edsoo.ru/8a144d52
30 YMHOKEHHE BEKTOPa Ha YHCIIO
31 Paznoxenune BekTopa 1o ABym
HEKOJIJTUHEAPHBIM BEKTOPaAM
bubnuorexa [JOK
32 Koopzutatet Bektopa https:// m.edso;.I ru/8ald4fbe
33 CkansipHO€ MPOU3BEICHHE bubnuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a14539¢c
CkansipHO€ MPOU3BEICHUE
34 BEKTOPOB, €ro MIPUMEHEHHUE IS bubmorexa [TOK
https://m.edsoo.ru/8a14550e
HAXO0XJICHUS JUIUH U YTIIOB
35 CkansipHO€ MPOU3BEJICHHUE B bubnunoreka [JOK
KOOpJIMHATaX https://m.edsoo.ru/8al44c3a
36 Pemenne 3aa4 ¢ moMOIIIbIO bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeHeHre BEKTOPOB ISt
pelieHus 3a1a4 GU3uKu
38 KonTponeHas paboTa o teme bubnuoreka [IOK
"BexTops!” https://m.edso0.ru/8a145b08
39 JlexapTOBbI KOOpJAMHATHI TOUYEK Ha

IIJIOCKOCTH



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08

bubmuoreka [JOK

40 ¥ PaBHCHIE IPAMOI htps://m.eds00.ru/8a145c48
41 YpaBHEHHE IMHNAN HA IIJIOCKOCTH
bubnuorexa [JOK
42 ¥PaBHEHHE OKPYIKHOCTH https://m.edsoc];.[ ru/8al4635a
43 KoopanHatsl Touek nepeceueHus bu6mmoreka [{OK
OKPY)KHOCTH U MPAMOM https://m.eds00.ru/8a146620
Meroa KoOpaAuHAT IPU pELIEHUN
44 reOMETPUYECKUX 3a]1aY,
MPAKTUYECKHX 3a/1a4
45 Meroa KOOpAMHAT IPH PELIEHUN
TEOMETPUUECKHX 3a]1a4
46 Meroa KoOpMHAT IPH pEIEHUN
MPaKTUYECKUX 3a7a4
KonTtponsHas padoTa o Teme
47 " JlekapTOBBI KOOPIMHATHI HA BH6J_IHOTeKa LIOK
rTocKoeTH" https://m.edsoo.ru/8al46e0e
48 [IpaBubHBIE MHOTOYTOJIBHUKH, bubnuoreka [JOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnuoreka [JOK
49 Hueno . https:// m.edsoé.I ru/8al472c8
bubnunoreka [JOK
>0 Jlmiia OkpyKHOCTH https:// m.edsoclf ru/8al47l4c
51 JlvHa Oyru OKPY>KHOCTH
52 Pannannas mepa yria Bubmmorexa LIOK
https://m.edsoo.ru/8al14714c
53 TMiomas Kkpyra bubmuoreka [JOK

https://m.edso0.ru/8a147426



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426

bubmuoreka [JOK

>4 Hnomaze cexropa https://m.eds00.ru/8a147750

bu6mmoreka [{OK

= Hnomare cermeHra https://m.edsoc])_.[ ru/8al47750

56 Tlonarue o IBMXKEHNUH ILIIOCKOCTH bubnmorexa LOK

https://m.edsoo.ru/8a147c82
. bubmmoreka [{OK

S Hapanenbibii meperoc https://m.edSO(])_.I ru/8al47f16

bubmmoreka [{OK

58 Hosopor https://m.edSO(])_.I ru/8al47f16

59 JBrkeHUS

60 [MapannenbHbIi MepeHoc, TOBOPOT

61 [IpuMeHeHne NBUKEHUI NTpU bubnuoreka [IOK
pELICHUH 3a/1a4 https://m.edso0.ru/8a1480e2
KonTtponsHas padoTa o remam

62 "IIpaBunbHBIE MHOTOYT OJIbHUKH.

OKpyXHOCTb. JIBUXKEHUS
mIockoctu"
[ToBTOpEeHuE, 0600IICHNE,

63 CHCTEMAaTH3alLMs 3HAHUIA. bubnuoreka [JOK
H3Mepenne reoMeTpuyecKux https://m.edsoo0.ru/8a148524
BENUYMH. TPEeyroibHUKU
[ToBTOpEHUE, 0000IICHNE,

64 CHCTEMAaTHU3alLMs 3HAHUIA. bubmuoreka [JOK
[TapannensHbie U https://m.edso0.ru/8a148650
MIePIEeHIUKYIIIPHBIC TIPSIMbIE

65 [ToBTOpEeHnue, 06061IeHNE,

CHCTEeMaTHU3alus 3HaHUH.



https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

OKpYyXHOCTb U KpYT.
I'eomeTpuueckue NOoCTpOCHHUS.
VYTIuBl B OKpYKHOCTH

[ToBTOpEHue, 06001ICHNE,
cucTeMaTu3anys 3HaHuH.

66 1

Bnucanablie ¥ OIHMCAaHHbBIE

OKPYKHOCTH MHOTOYTOJTbHHKOB

bubmmoreka [{OK

67 Hrorosas koHTposbHAs paboTa 1 https://m.e dSO(I)_.II’U 183148920
68 [ToBTOpEHwUeE, O606H16HI:I€, 1

cHUCTeMaTH3aIlHsl 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/8a148920

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. VYuebnuk. 'eomerpus 7-9 . JI.C.Atanacsn
2. Tematnueckue TecThl : 7-9 k1. / T. M. Mumenko, A. JI. biuakos
3. 3BaBuuy JI.LU.,  KoHTponbHblE U MpPOBEpOUYHBbIE pPadOTHI MO

reoMeTpuu. 7-9  Kjacchl

4, COOpHHMK KOHTPOJIbHBIX palbOT MO reoMeTpuu ais 7-9 Kiaccos,
T.M.MuieHko

5. JlnakTruecKkrue MaTepualibl 1o TeoMeTpur JJis 7-9 kiaccoB

6. Temarudeckue tectsl : 7-9 k. / T. M. Mumenko, A. JI. baunkos

7. 3BaBuu JL.U., KoHTponpHble M MpOBEpOYHBIE pPabOTHl 1O

reoMeTpuu. 7-9  KJaccel

8. COOpHHMK KOHTPOJBHBIX pabOT MO reoMeTpuu ajs 7-9 KiIaccos,

T.M.MumieHko

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

KomrutekT Tabmuil JeMOHCTPAITMOHHBIX 10 anredpe. 7-9 Kiacchl
ABTOpcKkas nporpamma 1o kypcey reometpusi: YMK A.C.Anartacana
JluakTYecKre MaTepralibl 10 TeoMeTpur i 7-9 KiaccoB

Temaruueckue tectsl : 7-9 k. / T. M. Mumenko, A. /. bauakos

A S A

3BaBuy JI.M., KonTtponbHble U TIpOBEpOYHBIE PabOTHI MO reomMeTpun. 7-9
KJIACCBI

5. COOpHHUK KOHTPOJBHBIX PabOT MO reoMeTpHH s 7-9 Kiaccos,

T.M.MurieHko

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubaunoreka I{OK https://m.edsoo.ru/8a



https://m.edsoo.ru/8a14714c




