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PABOYAS ITIPOT'PAMMA
yueOHoro kypca «I'eomerpusi»

1uist oOyyvaromuxcs 7-9 KiaaccoB



HOACHUTEJBHAASA 3AIINCKA

['eomeTpusi kKak OAMH U3 OCHOBHBIX pa3/ieIOB IIKOJbHOW MaTeMaTHKH,
MMEIOIIUN CBOEH 11eJIbI0 00ECIeUUTh M3YyUYEeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHMHA M B3aUMHOE  paCIOJIO)KEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTeIbHYyI0 JUHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
oOmiero o0pa3oBaHMsl 3aKIOYAETCA B TOM, YTO OOYYAIOIIMICS YUYUTCS TPOBOIUTH
J0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUs, JOKa3bIBaTh
WUCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TMPOBOJIUTH
pacCcy X IeHuss «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
(dhopmyIHpoBaTH OOpPATHBIE YTBEPKACHUS.

Bropoii nenpt0 u3ydeHUsT TEOMETPUU SBISAETCA MCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NpPHU PEUICHUH KaK MaTEeMaTUYECKUX, TaK U MPaKTUUECKUX 3ajady,
BCTpEYAOUIMXCsl B peanbHOM ku3HU. OOydaromuics JOKEH HayYUThCs
OMpENENUTh TeOMETPUUYECKYI0 (UTypy, OMHCATh CIOBAMU JAHHBIA YEPTEXK WU
PUCYHOK, HAlTH IJIOLIAb 3€MEIBHOTO YUacTKa, paCCUUTAaTh HEOOXOIUMYIO TUHY
ONTOBOJIOKOHHOTO Kabelisi Wiu TpeOyemble pa3Mepbl rapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUS B U3YUYEHUU T€OMETPUHU.
[Ipu pemeHnn 3amad MPaKTUYECKOIO XapakTepa OO0ydYaroIIMKCs YYUTCS CTPOUTH
MaTeMaTUYECKHEe MOJIEU  peabHbIX JKU3HEHHBIX CHUTyalluid, MPOBOJIUTH
BBIYUCJICHUS U OLIEHUBATD aJIEKBATHOCTh MOJYYEHHOTO PE3YIbTaTa.

KpaitHe BakHO MOAYEPKUBATH CBSI3M TEOMETPUU C APYTUMH Yy4EOHBIMU
npeaMeTaMy, MOTUBUPOBATh UCIOIL30BaTh OMPEICIICHUS T€OMETPUUECKUX (PUTYDP
U TIOHATHUM, IEMOHCTPUPOBATH NMPUMEHEHHE MOJYYEHHBIX YMEHUN B (Pu3MKe U
TeXHUKE. OTU CBsA3M Hambojee SIpPKO BUAHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue COOTHOLIEHUs», «Meroxy koopauHat» U «Teopema
[Tudaropar.

VYueOnslii Kypc «l'eoMeTpus» BKIIOUYAET CIEAYIOIIME OCHOBHBIE DPa3zelibl
cogepxkanusi: «l'eomerpuueckue (¢Gurypsl U UX CBoMcTBay, «M3mepenue
F€OMETPUYECKUX  BEIUYUHY», «JleKapTOBbl KOOpPJAWMHATHI HA  IUIOCKOCTHY,
«BekTopbl», «/IBrmkeHus miuockoctuy, «IIpeodpazoBanus mogoousy.

Ha n3yuenune yuebHoro kypca «I'eomerpusi» orBonutcsa 204 vaca: B 7 kiacce
— 68 vacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 vaca B Henelnw), B 9
Kitacce — 68 JyacoB (2 4aca B HEJIEIIO).



COAEPKXAHUE OBYUEHUA
7 KIIACC

Havanpnabie nonaTusa reomerpun. Touyka, npsMasi, OTpE30K, Jyd. YT0J. Buasl
yriaoB. BepTukambHble U CMEXHbIE yrubl. buccekrpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHOCTh U MEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOICTBA OCEBOMl CHMMETPHH.
[Ipumepsl CUMMETPUN B OKPYKAFOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBK) LUPKYJSI U JUHEUKH. TpeyroyibHUK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOepeHHBI W PAaBHOCTOPOHHMM  TpeyroibHHKU. HepaBeHCTBO
TPEYTrOJIbHUKA.

CBoiicTBa W TpU3HAKA PaBHOOEAPEHHOrO0 TpeyroibHuka. [lpuszHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoliCTBa U MIPU3HAKU MapajuIebHbBIX NpAMbIX. CyMMa yIiloB TPEYTOJbHUKA.
Bremrnue yribel TpeyrojibHUKA.

[IpssmoyronbHbIl  TpeyroapHUK. (CBOWCTBO MEIHWAHBl MNPSMOYTOJIBHOIO
TPEYroJbHUKA,  MPOBEAEHHOM K  TunoreHys3e. lIpu3Hakm  paBeHCTBa
MPAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTOJIBHBIN TPEYTOJBHUK C YIioM B 30°.

HepaBencTBa B reomeTpuu: HEpPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa O OoJibllieM Yrje U OOJblleld CTOPOHE TPEeyroJibHUKA.
[lepneHauKyIsIp ¥ HAKJIOHHASL.

I'eomerpuueckoe MecTto TOYeK. buccekrpuca yria W CEpeIUHHBIN
MEPIEHAUKYIISIP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOYEK.

OKpyXHOCTh W KpyIr, XOpJa H JHaMeTp, HUX CBOWCTBAa. B3ammHoe
PAaCMOJIOKEHUE OKPYKHOCTU M npsiMoir. KacaTenbHas U cexymias K OKPY>KHOCTH.
OKpy>XHOCTb, BIIMCaHHasi B Yyroj. BmnwcaHHas u onucaHHas OKPYXKHOCTH
TPEYTrOJIbHUKA.

8 KUIACC

UYeteipéxyronpauku. [lapannenorpamm, ero npusHaku U cBoicTBa. YacTHbIE
Cllydyad MapajjiesorpaMMoB (MPSAMOYTOJIbHUK, pOoMO, KBaapar), UX NPU3HAKU U
cBoiicTBa. Tpamemmsi, paBHOOOKas Tpamerus, e€ CBOWCTBA U IPU3HAKH.
[IpssmoyrosibHast Tpanemnus.

Meron yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TeopeMa O MPOMOPIUOHATILHBIX OTPE3KaX.

CpenHue TMHUM TPEYToJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojabHuKa.

[Tonobue TpeyrodbHUKOB, Kod(pduuueHnt nonodus. Ilpuznaku mnogoOus
TpeyroabHUKOB. [IpuMeHeHue noao0us npu peluIeHuy MPaKTUYECKUX 3a1ad.



CaoiicTBa miomaael reomerpuueckux @uryp. D@opMmynbl s IUIOIMIAAH
TPEYroJIbHUKA, NapajienorpaMma, pom6a u Tpaneuuu. OTHOIIEHHE IUIOMIAeH
MoA0OHBIX (Uryp.

Boeluucnenve mioniaaeil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a]ad.

CuHyC, KOCHHYC, TQHI'€HC OCTPOTO yIJIa MNPSAMOYTOJIBHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpUrOHOMETpUYECKHE (PYHKUIUU
yriioB B 30, 45 n 60°.

BnucanHble W LEHTpajdbHBIE YIJbl, YroJd MEXIYy KacaTeabHOM M XOpAOU.
VYrimel  Mexay  XopJaMM M CEeKylUMMHU. BrmcaHHble W ONHMCaHHbIE
YeTBIPEXYTOJbHUKU. B3auMHoe pacnosiokeHue IByX OKpyxHocteil. Kacanue
OKpyHOCTeil. OOLue KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc ymmoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIBI TPUBEAECHHUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCHHYCOB M TEOpPEMAa CHUHYCOB.
Pemienne mnpakTUYeCKMX 3aJad C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogo6us. [lomo0ue COOTBETCTBEHHBIX DJIEMEHTOB.

TeopemMa O DPOU3BENCHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTE KacaTeIbHOM.

Bektop, anuHa  (MOIyJdb)  BEKTOpa,  COHAMPABJICHHBIE  BEKTOPHI,
MPOTHUBOMOJIOKHO  HAIPABJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallMU HaJ BEKTOpamu. Pa3ioxeHue BEKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopawHaTel BekTopa. CKalspHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOXKICHUS JJIUH U YIJIO0B.

JIlekapTOBbI KOOPJIMHATHI HA IUIOCKOCTU. Y PAaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. MeTOl KOOPAUHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHblE MHOTOYTOJIBHUKH. [JlmnHA OKpykHOCTH. I'pamycHas wu
paaraHHas Mepa yriia, BbIUMCICHUE JJMH Iyr OKpyxkHocteu. Ilnomans kpyra,
CEKTOpa, CErMEHTA.

JIBU>KEHHST TIOCKOCTH U BHYTPEHHHE CUMMETPUU (QUryp (dJIeMeHTapHbIE
npeactapnenus). [lapannensubiit nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIuyHOCTHBIE Ppe3yJabTAaTbl OCBOCHHUS MPOrpaMMbl ydyeOHOro Kypca
«I"eoMeTpus» XapaKTepU3yTCs:

1) naTproTHyYecKkoe BOCIIUTAHUE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M  HACTOSIIEMY POCCUHCKOM
MaTeMaTHKH, IIEHHOCTHBIM  OTHOIIIEHHMEM K  JIOCTHXKEHHSIM  POCCHHCKHUX
MaTE€MaTHKOB M POCCHMCKOM MaTeMaTHYeCKON IIKOJbI, K HCIIOJb30BAHUIO 3THX
JOCTHKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:xJaaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHHUIO O0SI3aHHOCTEH TpakJaHMHA U peaiu3alfiu €ro
MpaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TpakKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JIOCTUXKEHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSTEILHOCTU YUEHOTO;

3) TpyA0OBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE YyYacTH€ B PEHICHUU NPAKTHUUYECKUX 3aj]ay
MaTEeMaTHYECKOM HAIPaBICHHOCTH, OCO3HAHHMEM BAXXHOCTH MaTEeMaTHYE€CKOTO
o0pa3oBaHUs Ha MNPOTSHKEHUU BCEW JKM3HU U1l YCHEUIHOW MpodeccHoHaIbHOU
NEATeNIbHOCTU W PAa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYATBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U 0OIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K  SMOILMOHAIIBHOMY H©  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lau, PEUICHUN, pacCyXIEHUU, YMEHHUIO BUJIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaIMel B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeICTaBACHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YeJIOBEKa, IPUPOIBI U
oOllecTBa, MOHMMAHUWEM MATEMaTUYECKOM HayKu Kak c@epbl 4YelIOBEYeCKOU
NEATEIBHOCTH, 3TAlOB €€ Pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIIM3AIINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEeICTBOM
MO3HAHUS MHpaA, OBJAJCHHEM MPOCTEHITMMH HaBBIKAMH HCCIEI0BATEIIHCKOM
NeATEIbHOCTH,



6) ¢usuveckoe BocnuTanue, (GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIAaroNmoJyYns:

TOTOBHOCTBHIO MPUMEHITh MAaTEMAaTHYECKUE 3HAHUS B HHTEPECaX CBOETO
3I0pPOBbS, BEACHUSA  3J0pOBOro  oOpa3a JKM3HU  (30pOBOE  MUTAHHUE,
cOaTaHCUPOBAHHBIM pEXKUM 3aHATUM U OTIbIXa, peryispHas Quznueckas
aKTUBHOCTb), C(OPMHPOBAHHOCTHIO HaBblKa pehIEKCUHU, MPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY U TaKOTO ke IpaBa JPyroro 4eaoBeKa;

7) 3K0J10THYECKOe BOCITUTAHUE:

OpUEHTaIlMel Ha MPUMEHEHUE MAaTEeMaTUUYECKUX 3HAHUM NIl pelIeHus 3a7ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIIIeH Cpebl, IJIaHUPOBAHUS TOCTYNKOB U
OLICHKM HMX BO3MOXHBIX MOCIEICTBUN sl OKPYXKAIOIEeH Cpejbl, OCO3ZHaAHUEM
r100aJIBbHOTO XapakTepa SKOJIOTMYeCKUX MPoOJIeM U MMyTe X pelieHus;

8) ajanranusa K M3MEHAWIIMMCH YCJOBHSAM COLMAJBLHON U NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y NPYTUX JIOJeH, mpuoOpeTaTh B COBMECTHOU JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
(dhopMyIHpOBAThH UJIEU, OHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOUIUUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIMPOBATH U OLEHUBATH PUCKU U
MOCJHEACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
Ilo3HaBaTebHBbIC YHUBEPCAJIbHbIC YYeOHbIC 1eiiCTBUA

Bba3oBble Joruueckue aeiicTBUA:

e BBISBIATh U XapaKTEPU30BATH CYIIIECTBEHHbIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TMOHSTHH, OTHOIIEHUN MEXAY MOHATUAMH, (HOPMYIUPOBAThH
OMpeNeNieHus]  MOHSATUM, YCTaHABIMBATH  CYIIECTBEHHBIH  MPU3HAK
KJaccupuKalMu, OCHOBaHUS It OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MPOBOJAMMOTO aHAJN3a;

e BOCHOpPUHUMATH, (QopMynupoBaTh U  NpPeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEpIUTEIbHbIE W OTpHULIATENIbHbIC, E€IUHUYHBIE, YacTHbIE U OO0IlIue,
YCJIOBHBIE;



BBISBJISIT ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSX,
npejiaratb KpUTEPUU ISl BBISIBIICHHS] 3aKOHOMEPHOCTEHN ¥ IPOTUBOPEUUIA;
JieJaTh BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3Ouparh JOKa3aTeabCTBA MAaTEMATUUECKUX YTBEPKICHUM (MIpsSMble U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSTENILHO HECIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4eCKuX (PaKTOB, BBICTpauUBaTh AapPryMEHTAIUI0, MPUBOAUTH
MpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS;
BBIOMpaTh CHOCOO pelieHus: y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BbIOUpATh HauOolee MNOAXOASINIMNA C YYETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie uccien0BaTe/ILCKUe HeﬁCTBHHI

MCIIOJIB30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopmynHpoBaTh BOMPOCH, (UKCHUPYIOIIUE MNPOTUBOpPEUHE, MpodIeMy,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh MCKOMOE U JlaHHOe, (QOopMHUpPOBATh
TUNOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIHI0, MHEHUE;

MPOBOAUTh TO CaMOCTOATENIBHO COCTAaBJICHHOMY IUJIaHY HECJIOXKHBIN
AKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAHUE MO0 YCTAHOBIECHUIO 0COOECHHOCTEN
MaTeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHHUS U BBIBOJABI MO pe3yJibTaTam
MPOBEJEHHOTO HAOJIONICHHS, HCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000IIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKXe BBIJIBUTATh
MPEANOJIONKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISBJISITh HEJIOCTATOYHOCTh U HM30BITOUHOCTH HH(MOpPMALUM, JTAHHBIX,
HEOOXOIMMBIX JJIsSI pEILICHUS 3a/1auu;

BBIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPHPETHUPOBATH
MH(OpPMAIINIO PA3IMUHBIX BUJOB U (DOPM MpECTABICHHUS;

BbIOMpaTh GopMmy TmpeacTaBlieHus HHGOPMAMU U WUIIOCTPUPOBATH
peliaeMble 3aJjadyd CcXeMaMu, JuarpaMmMaMu, HWHOM Tpadukoid u ux
KOMOHWHAIMSIMU,

OLICHUBATh HAJEKHOCTh HMHPOPMAIMU TO KPUTEPHUSIM, MPEIT0KEHHBIM
y4YUTENEM UIN CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:

BOCIIPUHUMATL U @OpMYHHpOBaTI) CYXKIACHNA B COOTBECTCTBUU C YCIOBUAMU
Hu ncjIsiMu 06HIGHHH, SICHO, TOYHO, 'PaAaMOTHO BbIpa’XaThb CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0Jie 00CYXJIeHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBbI,
npoOJieMbl, periaeMoi 3a7auu, BHICKA3bIBATh HJI€H, HAIlEJICHHbIE Ha MOUCK
pEelIeHUs, COIMOCTaBJISITh CBOU CYXIEHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JAHanora, oOHapy>KuUBaTh pa3linuyuMe U CXOACTBO MO3UIINHI, B
KOpPPEKTHOU popmMe popMyTUpPOBATh Pa3HOTIACHSI, CBOM BO3PAXKEHHUS;
MPEACTaBIATh pe3yabTaThl pelieHus 3a/1a4u, AKCIEPUMEHTA,
UCCIIEIOBAHUS, TPOEKTA, CAMOCTOSITEILHO BBIOUpATh (hOPMAT BHICTYTUICHUS
C yu€TOM 3aja4 MPe3eHTANN U OCOOEHHOCTEN ay IUTOPUH;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUYATbHON
paboOTHI MPU PEIICHUU YUEOHBIX MaTEMaTUYECKHUX 3a/aY;

MPUHUMATH 1€ COBMECTHOM IEATENbHOCTH, IUIAHUPOBATH OPTaHU3ALIUI0
COBMECTHOM pabOThI, pachpeaeiasaTh BHIbI paboT, J0roBapHUBaThHCH,
o0Ccy»XIaTh MpoLecC U pe3yiabTar paboThl, 0000aTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4acTBOBAaTh B TPYNMHoOBBIX Qopmax paboTel (0OCyxkAeHUs, OOMEH
MHEHUSIMU, MO3TOBBIE IITYPMbI U JAPYTHUE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPJMHHUPOBATH CBOU JCHCTBHUS C JPYIMMHU YJE€HAMH KOMAaHJbI,
OLICHMBATh KA4Y€CTBO CBOEr0 BKJIaJia B OOMIMI MPOAYKT MO KPUTEPUSIM,
c(hOopMyJIHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH

CaMoopraHmaunﬂ:

CaMOCTOSITENTbHO COCTaBJISATh IUIAH, aITOPUTM PEIICHUS 3a7adyu (WU ero
4acTh), BBIOMpATh CIOCOO pEIIeHUsI ¢ YYETOM HMEIOUIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, aprymMeHTUpPOBaTb M KOPPEKTHUPOBATh
BAPUAHTHI PEIICHUN ¢ YUYETOM HOBOUM MH(MOpMALIUH.

CaMOKOHTpO.HL, 3MO]_II/IOHaHLHLIﬁ HHTEJJICKT.

BJIAJETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
peneHns MaTeEMaTHIECKOM 3a/1auu;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPH PEIICHUH 33/1a4H,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBHSIM, OOBSICHATH NPUYUHBI JTOCTHOXKEHHS] WJIM HEIOCTH)KEHHUS LENH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI



K koHiy oOyueHus B 7 kJjacce OOy4arOlIUMCs MOJYYUT CIEIYIOLIUE
MPEIMETHBIE PE3YJIbTATHI:

Pacro3HaBaTh W3y4yeHHbIE TE€OMETpUYECKHE (UTYpBl, ONpPENeNsATh HX
B3aMMHOE€ PAaCIIOJIOKEHHE, H300pakaTh reoMeTpuyeckue (GUTypbl, BBITTOIHATH
YepTeKU MO YCIOBUIO 3anayd. M3MepsATh JMHEWHbIE WU YIJOBbIE BEIUYHHBI.
PemaTp 3a1aun Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jlenate TpyOyl0 OILIEHKY JIMHEHHBIX W YTJOBBIX BEJIMYHMH MPEIMETOB B
peanbHOW >KU3HU, pa3MEPOB NPHUPOAHBIX OO0BEKTOB. Pa3nuuarh pa3Mepsl 3THX
O0OBEKTOB 110 NOPSAJKY BETUUUHBI.

CTpouTh UepTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonb30BaTbCsd NpPHU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIIOJIb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPU PEILIEHUH 3a]1a4.

[IpoBOIUTH JOTMYECKHUE PACCYKIEHUSA C HCIOJNb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaThCAd NpPHU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEJIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MPSIMOYIOJbHOTO
TPEYrOJIbHUKA, B PEILIEHUH F€OMETPUYECKHX 3a/1ay.

Onpenensats napamieaIbHOCTh NPSIMBIX C IOMOULIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. OnpenensaTs NapamiedbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUN OT TOYEK OJHOM MPSAMOU 10 TOYEK APYTrOr MPSIMOM.

Pemiats 3aauun Ha KileT4yaTol Oymare.

[IpoBOAUTH BBIYUCIIEHUS U HAXOJWUTh YHUCJIOBbIE MU OyKBEHHBIE 3HAYCHUS
yIJIOB B TEOMETPUYECKMX 33Jadyax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJOB, OOpa30BaHHBIX MpHU
NEPECEUCHNH JBYX NapajyIeNbHBIX MNPAMBIX CeKylled. Pemats mnpakTuyeckue
3a/layu Ha HaXOXJICHHE YIJIOB.

Brnanete NOHATHEM TIe€OMETPHUYECKOTO MECTa TOYEK. YMETh ONpenessiTh
OMCCEKTPHUCY YIJIa M CEPEIMHHBIN NEPIEHANKYIISIP K OTPE3KY KaK F€OMETPUUYECKUE
MeCTa TOYEK.

®opMynHpOBaTh ONpPENETIEHUs OKPYKHOCTH M Kpyra, XOpAsl M JHaMeTpa
OKPYKHOCTH, TIOJIb30BaThCSl UX CBOMCTBAMU. Y METh IPUMEHSATH 3TH CBOICTBA MPHU
pELIeHNH 3a1ad.

Bnanete NOHATHEM ONHMCAHHOW OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBaTbes (akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA MEpPeceKaloTcsd B OJHOM TOYKE, M O TOM, YTO CEpEAUHHbIE
NEPHEHANKYJISPBI K CTOPOHAM TPEYTroJbHUKA MEPECEKAtOTCs B OJHOU TOUKE.

Bnanete noHsATHEM KacaTeNbHOW K OKPY’KHOCTH, IOJIb30BAThCS TEOPEMOU O
NEPHEHANKYJIIPHOCTH KacaTeIbHON U paguyca, IPOBEAEHHOIO K TOUKE KaCaHHs.



[Tonp30BaThCA NPOCTEUIIMMU TEOMETPUUECKUMU HEPABEHCTBAMH, TOHUMATD
WX IPAKTUYECKUN CMBICTT.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C MOMOIIBIO ITUPKYIS U
JTIUHEUKH.

K xonmy oOyuenuss B 8 kiacce oOydyaromiuiicss MOJIYYUT CIEAYIOIIHE
MpeAMETHBIE PE3YIbTATHI:

Pacnio3naBaTh OCHOBHBIE BHUJBl UYETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMU MPU PEIICHUN FEOMETPUUYECKUX 3aad.

[IpuMeHsTh CBOWCTBA TOUYKH MEPECEUEHUsT MEIUAaH TPEyrojbHHUKA (I[EHTpa
Macc) B pellleHUH 3aj1ay.

Brnanetrs nmousitueMm cpeaHel JIMHUU TPEYTOJbHUKA W Tpaneluu, TPUMEHATh
X CBOMCTBa MpU peElIEHUM reoMeTrpuyeckux 3anad. [lomb3oBaTbest TeopeMoi
daneca U TeOPEMOI 0 MPOMOPIUOHATLHBIX OTPE3KaX, MPUMEHSTh UX ISl PEIICHUS
MPAKTUYECKUX 3a/1au.

[IpuMeHsTh MpU3HAKU MOJO00US TPEYTOJLHUKOB B PEIIEHUU T€OMETPUUECKUX
3a/1a4.

[Tons3oBaThess Teopemoin Iludaropa myist pemieHUss TEOMETPUUYECKUX M
npaktTudeckux 3anad. CTpoUTh MaTEMaTHUYECKyI0 MOJENb B IMPAKTUYECKHUX
3a/1auyax, CaMOCTOSITENILHO JieaTh YePTEXK U HAXOJUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerb mOHSATHUSAMU CHHyCa, KOCHMHyCa W TaHTE€HCAa OCTPOro yria
MPSIMOYTOJILHOTO TpeyroiabHUKa. [10b30BaThCsl STUMH MOHATUSIMU JJIS PEIICHUS
MPAKTUYECKUX 3a/1au.

Boruncnars (paznuyHbIMU crioco0amu) IJIOIIaAb TPEYTOJbHUKA U TUIOMIAAN
MHOTOYTOJIbHBIX ~ (uryp (MOJB3ysCh, TNI€ HEOOXOIUMO, KaJIbKYISITOPOM).
[IpuMeHsTh MOTyUYeHHbIE YMEHHS B MPAKTUUYECKUX 3a/1a4ax.

Brnanerb NOHATHUSMM BIHUCAHHOTO W LEHTPAJIbHOIO YIja, HCIOJIb30BATh
TEOPEMBI O BIIUCAHHBIX YTiaX, YIiax MEXAy XopJaMu (CEKYIIUMH) U yTie MEXIY
KacaTeJIbHOM U XOPJOW NP PEHIEHUH T€OMETPUUYECKUX 3a7a4.

Bnazmerpr moHATHEM ONMCAHHOTO YETBIPEXYTOJIbHUKA, NPUMEHATH CBOWCTBA
OMMCAHHOT'0 YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3a7a4.

[IpuMeHSTh MOMYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIENH IS 3a/1a4 peaIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TNPUMEHEHUEM TMOJ00UsS W TPUTOHOMETPUM (MOJB3YSCh, TJE HEOO0XO0IUMO,
KaJIbKYJISITOPOM).

K xoHumy oOyuenus B 9 kiacce oOydyarolIMiics MOJIYYUT CIEAYIOIIHE
MpEeAMETHbBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIIMU OCTPHIX YTIJOB, HAXOIUTh C UX
MOMOIIIBIO PA3IMYHbIE SJEMEHTHl MPSAMOYTOJIBHOTO TpPEYroJibHUKA («pelieHue



MPSIMOYTOJIbHBIX TPEYTOIBHUKOBY ). HaxoauTh (C MOMOIIBI0 KalbKYJISITOPA) JJIHHBI
U yTJIbI 1J1S1 HETAOJIMYHBIX 3HAYCHUM.

[Tonp3oBaThCa (popMysiaMHu TPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JIJISI HAXOXJICHUS COOTHOIIEHUU MEXJTYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMM.

Hcnonb30BaTh TEOpEMBbI CUHYCOB U KOCUHYCOB JJISl HAXOXK/IEHUS Pa3IMUHbBIX
AJIEMEHTOB TPEYroJIbHUKA («PEUICHUE TPEYroJbHUKOB»), MPUMEHSITh HX MpH
pelIeHNH TeOMETPUYECKUX 3aad.

Brnanerr monsTHsIMM  mpeoOpa3oBaHUSl  MOJOOMS, COOTBETCTBEHHBIX
AJE€MEHTOB MOoI00HBIX Guryp. [lons30BaThCs CBOMCTBaMH MOI00HUS MPOU3BOJIBHBIX
¢buryp, ymMeTb BBIYUCIATH JUIMHBI W HAXOJUTh YIVIBI Y MOAOOHBIX (QUryp.
[IpumeHsTh cBOMCTBA MOAOOMS B MPAKTUUECKUX 3aJadax. YMETb MNPHUBOIWTH
MpUMeEpPHI TOOOHBIX PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCA TEOpEMaMu O MPOU3BEICHUN OTPE3KOB XOP/I, O IPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJapaTe KacaTelIbHOM.

[Tonp30BaThCA BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUUA U (HU3UUYECKUI
CMBICJI, TPUMEHSATh HX B PEIICHUU TEeOMETPUUYECKUX M (DU3UUYECKUX 3a/ad.
[IpuMeHsTh CKaNSIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUSI IJIUH U YIJIOB.

[Tonp30BaThCs METOJIOM KOOPAMHAT HA IUJIOCKOCTH, MPUMEHSTh €ro B
pelIeHNH TeOMETPUUYECKUX U MPAKTUYECKUX 3aad.

Brnanerh MOHSATUSIMH MPaBWIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI yTU OKPY>KHOCTH U PaJHaHHON MEpHI yria, YMETh BBIYUCIATH IUJIOMIAIb
Kpyra u ero yacteid. [I[puMeHsTh noayuyeHHbIe YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxoaute ocu (Wau UEHTPHI) cUMMETpUU (UTyp, TNPUMEHSTH JABUKECHHS
MJIOCKOCTU B MPOCTEUIINX CIydasiX.

[IpuMeHsTh MOMyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJIENH IS 3a/1a4 peaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TPUMEHEHHEM MOJ00MS U TPUTOHOMETpUUECKUX (YHKIUN (MONB3YACh, T
HEO00XO0JIUMO, KATBKYISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM nu¢ppoBbIe
Ne ni/m P KonTtpoasnsie | IIpakTnueckue (uubp )
NpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
IIpocreiimme reome eCcKHe
1 I/If CBZ;::BI/; Ir/Isl\lfi: TepHI/;{e re:Me(:l;H;}tIIIZ:I::IKI;IIX 14 bubmmorexa [IOK
' p P https://m.edsoo.ru/7f415¢2e
BEJTMYUH
bu6mmoreka [JOK
1
2 Tpeyromb i 22 https://m.edsoo.ru/7f415e2e
3 [TapanienbHble NpsiMblE, CyMMa yTJIOB 14 ] bubnuorexa [IOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy’KHOCTb U KpyrT. [ eomeTpuueckue 14 ] bubnumorexa [IOK
IIOCTPOECHUSA https://m.edsoo.ru/7f415e2e
. bubnmoreka [JOK
5 [ToBTOpenue, 0600IIEHNE 3HAHUN 4 1 https://m.cdsoo.rw/7f4 15626
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3/ie/ioB U TeM nu¢ppoBbIe
Ne ni/m P KonTtpoasnsie | IIpakTnueckue (uubp )
NMpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bu6nmnoreka [JOK
& 12 1
! HeTbpexyroeHHKiL https://m.edsoo.ru/7f417¢e18
Teopema daneca u TeopeMa o
2 I olr)loM HOHAJIBHBIX OTp €3Kax, MOJJ00HBIE 15 1 Bubmmorexa LIOK
poroph p > HOA https://m.edsoo.ru/7f417¢18
TPEYTrOJIbHUKU
[Inomans. Haxoxaenue miomanei
3 T JIe TO;IEI;HI/IKO); u f\I/IHHOI/;O H;IOJE;IHHBIX ¢bur 14 1 Bubmmorexa LIOK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomanu momnoOHBIX hUryp
4 Teopema Iludaropa u Hauana 10 1 bubnumorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417¢e18
VY1ubl B OKpY>KHOCTU. Bricanusie u
5 OIIMCAaHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnumorexa [IOK
Kacarenbnbie k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
. bubnmoreka [JOK
6 [ToBTOpeHME, 0600IeHNE 3HAHUI 4 1 hitps:/m.cdsoo.rw/7f417c18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m Kontpoasnbie | IIpakTnueckue
NPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

1 Tpuronometpus. Teopembl KOCUHYCOB U 16 ] bubnuorexa [IOK
CUHYCOB. Pemnienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c¢

) [TpeobOpazoBanue nogodus. Merpuyeckue 10 1 bubnuorexa [IOK
COOTHOLLEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c¢

bu6mmoreka [JOK

3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c¢

4 Jeka K aThl Ha TJIOCKOCTH 9 1 bubmorexa HOK

CRApPTOBET KOOPAHH https://m.edsoo.ru/7f41al2c¢
I1 .

. paBUIbHbBIE MHOFOY;“OJII;HI/IK: Jnuna . BuGmorexa OK
OKPYIHOCTH H TLTOM I[vb pyra. https://m.edsoo.ru/7f41al2¢c
Brruncienue momanei

bubnmnoreka [JOK

6 JBuKeHRs II0CKOCTH 6 https://m.edsoo.ru/7f41al2c¢

7 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 7 ) bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c¢

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsAEeMoOro .
o0pa3oBaTe/ibHOI MPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarTa
6 I'eomeTpus
Pacno3HaBaTe M3yueHHBIE T€OMETPUUYECKHE (PUTYPBI, ONPENeNiTh UX
B3aMMHOE PpACIOJOXKEHHUE, H300pakaTb TIeOMETpUYEeCKHe (UTYpHI,
6.1 BBITNOJIHATh YEPTEKU IO YCIOBUIO 3ahauu. M3MepsaTh JHMHEWHbIE U
YTJIOBBIE BEIMYMHBI. Pemars 3aaun Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB
Henatb rpyOyro OICHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B
6.2 peaqbHOM JKU3HH, pa3MEpoOB MPHPOIHBIX OOBEKTOB. Paznuuarh
pa3Mepbl 3TUX 00BEKTOB 110 MOPSIKY BETUUNHBI
6.3 CTpouth 4epTeKH K FT€OMETPUUECKHUM 3a/iadyam
[Tosnp30BaTbes MpU3HAKAMKU PaBEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BaTh
6.4 NPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PELICHUN
3a1a4y
6.5 [IpoBoguTh  JOTMYECKHE  PACCYXAEHUS C  HCIOJb30BaHUEM
' TFE€OMETPUUECKHUX TEOPEM
[Tonb30Batbea IpU3HaKaMu paBEeHCTBA IIPSIMOYTOJIbHBIX
6.6 TPEYTrOJIBHUKOB, CBOMCTBOM MEIMAHBI, MPOBEAEHHON K THUIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUYECKUX 3a/1a4
OnpenensaTs NapauleIbHOCTh MPSAMBIX C MOMOILIBIO YIJIOB, KOTOpPHIE
67 oOpa3zyeT ¢ HUMHU cekylias. OnpenensaTb NapasieIbHOCTh MPSMBIX C
' IIOMOILBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM IPSMOM 10 TOYEK
IpYrou npsMou
6.8 Pemrate 3a1aun Ha KieT4aToi Oymare
6.9 [IpoBOIUTH BBIUMCIEHUS U HAXOOUTh YHCIOBbIE U OYKBEHHBIC

3HA4YCHHA YIJIOB B TCOMCTPHUYCCKUX 3adadax C HCINOJIb30BAHHUEM




CyMMBI YTJIOB TPEYTOJIbHUKOB U MHOT'OYI'OJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPU TEPECEUCHUH JIBYX NapaljIeNbHBIX MPSIMbIX

cekyllel. Pemars npakTudecKue 3a1a4u Ha HaXOXKIEHUE yIiioB

BJIa,Z[eTB ITOHATHUCM reoMeTpu4ICCKOro MECTa TOYCK. YMmeTh

6.10 omnpeneniaTh OWUCCEKTPUCY yIjla U CEPEeIUHHBIM MEepHeHIUKYIsp K
OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK
@opMyIUpOBaTh ONPEIECIECHUS OKPYKHOCTHM M Kpyra, XOpabl U
6.11 JuaMeTpa OKPYXKHOCTH, II0Jb30BAaTbCS HMX CBOWCTBAMHU. YMETh
IPUMEHATH 9TH CBOMCTBA IIPU PEILIEHUU 3a7a4
Brnagerp noHSTHEM ONHMCAHHOM OKOJIO TPEYTrOJbHHMKA OKPYXKHOCTH,
yMeTh HaxoauTb e€¢ 1eHtp. llonp3oBarbes (akramMum O TOM, UTO
6.12 OMCCEKTPUCHI YTJIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJJHON TOUYKE, U O
TOM, YTO CEpPEIMHHBbIE NEPIEHIUKYJIAPBl K CTOPOHAM TPEYrOJbHUKA
MIEPECEKAIOTCS B OJTHOM TOUYKE
Brnaners mnoHsATHEM KacaTelNbHOM K OKPYXKHOCTH, IIOJIb30BAaThCS
6.13 TEOpPEMOM O NEPNEHAUKYJISIPHOCTH KacaTelbHOM M  pajuyca,
MIPOBEIEHHOI0 K TOYKE KaCaHUs
6.14 [lonp30BaTbcsl MPOCTEHIIMMM T'€OMETPUUECKMMH HEPABEHCTBAMH,
' NOHUMATb UX NPAKTUYECKUI CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE TI€OMETPUYECKHE IOCTPOEHUS C IOMOUIBIO
' LUPKYJIS U JINHEUKHU
8 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBEPsSIEMOro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus!
pe3yJbTarTa
6 I'eomeTpus
6.1 PacriozHaBaTh OCHOBHBIE BHJIbI UYETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
' II0JIb30BaThCSl UX CBOMCTBAMU IPU PEIIEHUH I'€OMETPUUECKUX 3a1a4
6.2 [IpumeHsaTh CBOWMCTBA TOUKM IE€PECEUEHUS MEAMAH TPEYroJbHUKA
' (ueHTpa Macc) B pellleHUH 3a1a4
63 Brnagerp noHsTHEM CpegHEW JMHUM TPEYroJbHUKA M Tpaleluy,

IMPUMCHATL HUX CBOICTBa npu pemceHUNn TrCOMCTPHUYCCKUX 3alad.




ITonws3oBatbest Teopemoit Paneca U TEOPEMOU O NMPONOPLUOHAIBHBIX

OTpPC3Kax, MPUMCHATD UX IJIS pCHICHUSA NPAKTUYCCKUX 3a1a4

6.4

[IpuMeHsTh NpU3HAKU TMOAOOHUS TPEYrOJBHUKOB B  PEIICHUH

TCOMCTPHUYCCKUX 3aaaY

6.5

[Tonp3oBatbes Teopemoit [Iudaropa mis pemeHuss reOMEeTPUIECKUX U
OpakTHYeCcKuX 3axad. CTpouTh MaTEMAaTHUUYECKyl0 MOJENIb B
IIPAaKTUYECKUX 3a7a4ax, CaMOCTOSTENBHO JEJIaTh YepTEX U HAXOAUTH

COOTBCTCTBYIOIINC NJINHBI

6.6

Binaners nmoHATUSMHM CHHYyCa, KOCHMHYCAa M TaHI€HCAa OCTPOro yria
IIPSIMOYT'OJIBHOIO TPEYroJIbHUKA. [loib30BaThCst 3TUMHM IOHATHAMH

AJId pCHICHUS MPAKTUYCCKUX 3a1a4d

6.7

Borancnare (pa3nuyHbBIME  CIIOCOOaMU) IUIOIIAJL TPEYTOJIbHUKA H
IUIOIAAM MHOTOYTONBHBIX (uUryp (MONb3ysAch, A€ HEOOXOIUMO,
KaJbKyJIATOpOM). IIpUMEHSATh MOJly4eHHbIE YMEHHUS B IPAaKTHUECKUX

3aayax

6.8

BuiameTs NOHATHUAMY BIMCAHHOTO U LEHTPAJIBHOIO YIJIa, UCIIOJIB30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, yriaXx MeXAy XOpAaMH (CEKyIIMMH) U
yrile MEXIy KacaTelIbHOW M XOPIOH IPHU PELICHUU I'€OMETPUYECKHUX

3aJga4d

6.9

BJIa,Z[CTB INOHATUEM OIIMCAHHOI'O quHpéxyroanHKa, OPUMCHATH

CBOMCTBA OIIMCAHHOT'O YETBHIPEXYTOJBHUKA IIPYU PELICHUU 3314

6.10

[IpumeHATh MNOJMIydYEHHBIE 3HAHUA HA [PAKTUKE — CTPOMUTH
MaTeMaTUYECKUE MOJEIH JUIS 3a7ad PEajJbHOW >KU3HU U IPOBOJUTH
COOTBETCTBYIOIIME BBIUYUCIICHUS C MPUMEHEHHEM Tono0us U

TPUTOHOMETPHUH (TI0JIB3YSCH, I7Ie HEOOXOIUMO, KAJIBKYJIATOPOM)

9 KITACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusi

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKHUE (PYHKIIMHU OCTPBIX YIJIOB, HAXOAUThH C UX

IMOMOIIBIO PA3JIMYHBIC JJICMCHTBI MPAMOYT'OJIbBHOTO TPCYTrOJIbHUKA




(«pemieHne  MpSAMOYIOJBHBIX  TPEYrojdbHUKOBY»). Haxomute (¢

IIOMOIIIBIO KaanynﬂTopa) JJIMHBI 1 YTJIbL UL HETaOIMYHBIX 3HAYECHUI

6.2

[Tons3oBatbes bopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECCTBOM I HAXOXIACHUS COOTHOLICHUU

MCKAY TPUTOHOMCTPUUICCKUMU BCIMYNHAMU

6.3

Hcnonp3oBarh TEOpEMBI CHHYCOB M KOCHUHYCOB [UISl HAXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYIOJbHUKA («PEIIEHUE TPEYTOJBHUKOBY),

IIPUMEHSATH UX IIPU PELICHUU T€OMETPUYECKUX 3a1ad

6.4

Bnaners monATusMH mpeoOpa3oBaHus MONO0OUS, COOTBETCTBEHHBIX
3JeMeHTOB 1Moa00HBIX (uryp. Ilosb30BaThCsl CBOWCTBAMH MOAOOHS
HPOM3BOJBHBIX (PUTYP, YMETh BBIYMCIATH JUIMHBI U HAXOAUTH YIJIBI Y
nogo0HbIX ¢uryp. IlpuMeHsTs cBoiicTBa MOJOOHMS B MPAaKTHYECKUX
3aJadax. YMeTh MpPHUBOAMTH TPHUMEPHl MOAOOHBIX Quryp B

OKpY arolleM MUpe

6.5

ITonap30BaThHCSA TCOpEMaMu O TIPOU3BCACHUNU OTPC3KOB XOpHAa, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIHX, O KBAApaTeC KacaTellbHOMU

6.6

Ilonp30BaTbCcst  BEKTOpamH, IIOHMMAaTb HX TE€OMETPUYECKUH U
¢u3nUecKuil CMBICT, TMPUMEHATh MX B PELICHUH T'€OMETPUYECKUX U
¢u3uueckux 3amay. [IpuMeHATH CKaJspHOE NMPOU3BEICHHE BEKTOPOB

IJI1 HAXOXKACHUA NJIMH U YTJIOB

6.7

ITonp30BaThCSA MCETOJOM KOOpAWHAT Ha IIOCKOCTH, IPUMCHATH €ro B

PCHICHUU IT'COMCTPUYCCKUX U MMPAKTUICCKUX 3adaY

6.8

Brnamers NOHATUSMHM  HPaBUIBHOIO  MHOTOYTOJIBHUKA,  JUIMHBI
OKPY’KHOCTH, [UIMHBl AYTM OKPYKHOCTM W paJuaHHOM MeEphl yria,
YMETb BBIUMCIATH IUIOIAAL Kpyra U ero dacred. IlIpumensarts

MOJIYYCHHBIC YMCHUA B MIPAKTHUYCCKUX 3aJavdax

6.9

HaxoauTe ocu WM HEHTPBl CUMMETPUH (GUTYP, TPUMEHSTH JABHKCHHS

IUIOCKOCTH B MPOCTEUIINX CIIydasiX

6.10

[IpumeHATh MNOJNIydYEHHBIE 3HAHUA HA [PAKTUKE — CTPOMUTH
MaTeMaTUYECKUE MOJEIH JUIS 3aad PEeajbHOW >KU3HU U IPOBOJUTH
COOTBETCTBYIOIIME BBIUYUCIICHUS C MNPUMEHEHHEM Tono0us U

TPUTOHOMETPUYECKHX (QYHKIMHA (MONB3YysACh, TAE€ HEO0OXOAUMO,




KaJIbKYJIATOPOM)




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

7 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEePKAHUS
6 I'eomerpus
Hauanpubie nonsatus reomerpun. Touka, npsimasi, OTpe30K, JIyd. YTou. Buuabl
6.1 yrioB. BeprukanbHele W CMexXHbIE yribl. buccekrpuca yrna. Jlomanas,
MHOTOyrojbHUK. [IapauieIbHOCTE U NEPIEHAUKYIIIPHOCTD IIPSIMBIX
6. Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpHH.
' IIpuMepsl cUMMETpHUM B OKPYXKaIOLIEM MUPE
63 OcCHOBHBIE TIOCTPOEHMSI C IOMOIIbIO LUPKYJS WU JUHEHKU. TpeyroiabHUK.
' Bricora, Mmenunana, 6uccekTpuca, X CBOWCTBA
6.4 PaBHOOeApeHHBII M PaBHOCTOPOHHHMM  TpeyroibHUKU. HepaBeHCTBO
' TPEYTOJIbHUKA
6.5 CpoiicTBa W TMpHU3HAKU paBHOOEIPEHHOro TpeyroidpHUKa. [Ipu3HaKH
' PaBEHCTBA TPEYTrOJIbHUKOB
6.6 CBolicTBa 1 NPU3HAKU NapajlieNbHbIX OpAMbIX. CyMMa yIJIOB TPEYTrOJIbHHUKA.
' Bremnue yriisl TpeyrojbHHUKA
[IpsmoyromnpHblii  TpeyroapHuk. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO
6.7 TPEYroJIbHUKA, IMPOBEIEHHOM K rumnoreHyse. IlpusHaku paBeHcTBa
' IIPSIMOYTOJIBHBIX TPEYTOJILHUKOB. 1IpSIMOYTrOJIBHBIN TPEYTrOJIbHUK C YIJIOM B
30°
HepaBencrBa B reoMeTpuu: HEpPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie © OOJdbLIeH CTOpOHE
TpeyroyibHUKa. [lepnenauKkysp U HakJIOHHas
6.9 I'eomerpruueckoe MecTo TOYeK. buccekTpuca yria W CEpeaUHHBIN
' NEPIEHAUKYJISIP K OTPE3KY KaK T€OMETPUYECKHUE MECTA TOUYEK
OxkpyXHOCTb W Kpyr, XOpAa M JuaMeTp, HUX CBoiicTBa. BzaumHoe
6.10 pacloJIO)KEHUE OKpYXKHOCTH U npsamoir. KacatenbHas M cekymas K
OKPY’KHOCTHU
611 OxpyXkHOCTb, BIUCaHHas B yroj. BmucaHHas M omnucaHHas OKpPYXHOCTH

TPEYrOJIbHUKA




8 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

6 I'eomerpus

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroapHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

63 Tpaneuus, paBHOOOKas Tparelys, e€ cBoiicTBa U mpusHaku. [IpsiMoyronapHas
' Tpaneuus

6.4 Meron yasoenuss Menuassl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TEOpEMa O MPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHUKa

6.6 [MomoOue TpeyronpHUKOB, Kod(hduiment mnoxodbus. I[IpusHaku mnoH00HUS
' TpeyroapHUKOB. [IpruMeHeHrne o o0us pH peICHUH MPAKTUIECKUX 3a/1a4

6.7 @opmynbl AN IJIOMIAAU  TPEYrojibHUKA, NapaijenorpaMma, pomba H
' Tpaneuuu

6.8 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIIAJCH
' noJ00HBIX (UTyp

6.9 Brruucnenue miuomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu pemeHun
' IIPAKTUYECKUX 3a7a4

CuHyc, KOCHHYC, TaHT€HC OCTPOrO yrjia IpsSMOYTOJILHOTO TPEYrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKAECTBO.  [pUrOHOMETpUYECKUE
¢ynkuuu yrinos B 30°, 45° u 60°

6.10 BrnmcanHble M LEHTpalbHBIE YIVIBI, YIOJl MEXKIY KacaTelIbHOH U XOpPIOH.
' VYTIbl MEXKAY XOpAaMHU U CEKYIIUMU

6.13 BriucanHbIe ¥ ONUCAaHHBIE YETHIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpyxHocTed. KacaHue OKpy>KHOCTEH.

OO0mme kacaTenbHbIE K ABYM OKPY>KHOCTSIM

9 KITIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

6 I'eomerpus
6.1 Cunyc, kocunyc, Taurenc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOKeCTBO. POPMYJIBI IPUBEACHUS
Pewmenne tpeyrosbHUKOB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. PemieHue
6.2 IPAKTUYECKUX 3a/lad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanue monobus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema o Mpou3BeAEHUH OTPE3KOB XOPJA, TEOPEMBI O IIPOU3BEIEHUU OTPE3KOB
' CEKYIIHX, TEOpEMa O KBaJApaTe KacaTeJIbHON
Bektop, nmnuHa  (MOAyidb) — BEKTOpAa,  COHAIPABIEHHBIE  BEKTOPHI,
65 IPOTUBOINOJIOXKHO HANpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpALUU HAJl BEKTOpamMu. PaznoskeHue BeKTopa 1o ABYyM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansipHOe MPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XI€HUs JUIMH U YIJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPAMOU U OKPYKHOCTU B
6.7 KOOpAMHATAX, IEPECEUEHUE OKPYKHOCTEN U MpsMBbIX. MeTox KOOpAUHAT U €ro
IPUMEHEHNE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHOCTH. ['pagycHas U paauaHHas Mepa yria, BBIYUCIECHUE JUIMH TyT
' OKPY’KHOCTEN
6.10 [Inomans kpyra, cekTopa, cEerMmeHTa
611 JIBIKEHUSI TUIOCKOCTH W BHYTPEHHHE CUMMETpUH GUryp (3JIeMEHTapHbIC

npencrasienus). [lapamiensusiii nepenoc. [loBopot




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSI K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NMpPoBePsSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHUSA K PEeAMETHBIM pe3yJibTaTaM
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0uiero odopazoBanus Ha ocHoBe ®PI'OC

YMeHHue OmnepupoBaTh IOHATUSAMU: MHOXECTBO, ITOJAMHOYKECTBO,
OlepalyMy HaJ MHOXECTBAMM;, YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh HUX TPH PEIICHUH
3aJa4; yMEHHE HCII0JIb30BaTh Tpa@uuecKoe MpeICTaBICHUE MHOXKECTB
JUIsL ONIMCAHUS PEAIbHBIX IIPOLIECCOB U SIBICHUH, IIPU PELICHUU 3a1ad

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUSMHU: OIPENEICHUE, aKCHOMa, TEOpEMa,
JI0OKa3aTelIbCTBO; YMEHUE PACIO3HAaBaThb WCTUHHBIE U JIOKHBIE
BBICKA3bIBAaHUSA, IPUBOJUTH IIPUMEPBl U KOHTPIPHUMEDPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUSA BBICKQ3bIBAHUM

YMeHue onepupoBaTh IMOHATUSAMU: HATypPAJIbHOE YHUCIO, IIPOCTOE U
COCTaBHOE 4YHUCIJIO, JEIUMOCTb HATypPaJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, LIEJI0€ YUCIIO0, MOAYJb YHCa, OOBIKHOBEHHas Ipo0b H
NecaTU4Has JpoOb, CTaHJAPTHBIA BUJ YHUCIIA, PAMOHAIBHOE YHUCIIO,
UppalMOHATBHOE YHUCIO, apu(MeTHYecKuid KBaJApPATHBI KOPEHB;
YMEHUE  BBIIOJIHATH  JEWCTBUS € YUCIaMH, CpaBHHUBATb U
yHOpAIOYMBATh YUCIA, IPEACTABIATh 4YHUCJIA HAa KOOPAMHATHOU
IPsIMOM, OKpYIJIATH 4YHUCIIA, YMEHHE JeJaThb IPUKUIKY U OLICHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LIEIbIM IOKA3aTENEM,
apu(MeTHYECKUI KBaJpaTHBI KOpEHb, MHOTOWICH, ajredpandeckas
npoOb, TOXXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Ooybllle €AMHUIBI;, YMEHHE BBINOJIHATH pPAacy€Thl MO (opMmysam,
npeoOpa3oBaHusl IENbIX, JIpPOOHO-PAIlMOHAIBHBIX BBIPAKCHUNA U
BBIPQXEHUI C KOPHSMM, Pa3JI0OKEHHE MHOIOYJIEHA Ha MHOXKUTEIH, B
TOM YHCJIE C HCIOJIb30BaHUEM (OPMYJT pPa3HOCTH KBAApPaTOB H

KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue ONnecprupoOBaTh NOHATUAMU: YHUCJIOBOC PAaBCHCTBO, YPAaBHCHUC C




OIHOM TEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; yMEHUE pellaTh JMHEHHBIE U KBAJAPATHHIE ypaBHEHUS,
NpOoOHO-pallMOHATILHBIE YPABHEHUS C OIHON MEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHCHUH, JTUHEHHBbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE M JpOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3aa4 U3 IPYTUX NPEeIMETOB
U TPAKTUYECKUX 3a7ad4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsSMYyI0 U KOOPAMHATHYIO IUIOCKOCTH Ui M300paKeHUsS pELIeHUN

YPAaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIUA, Tpaduk QyHKIUH, HYIH
byHKIHY, POMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, YOBIBaHUS, HauWOOJIbIIEE W HAUMEHbIIEEe 3HAYCHUS
byHKLINY; yMEHHUE OIIepUPOBATH HOHSATHSMHU: npsmMast
NPONOPLUUOHATIBHOCTD, JTUHEHHAsT (PyHKIMS, KBaIpaTu4Has (yHKIHA,
oOpaTHasi TPOMOPLUOHATIBHOCTh, Mapaboja, rumepobona; yMmeHue
CTpouTh rpaduKu GYHKIUH, HCIIONB30BaTh IPa(UKU JUIs ONPEICICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEM, Ui PEeLICHHs 3a/1a4 U3 APYTUX
y4eOHBIX TIPEAMETOB W PEAJIbHOM KHU3HHM, YMEHHE BBIPAXKATh

dbopMyaMu 3aBUCUMOCTH MEXKIY BETMUNHAMU

YMeHue OIIEpUPOBATH MOHATUSAMH: [IOCJIEI0BATEIBHOCTb,
apupMeTHuecKkass M TeOMEeTpUYecKas  IMPOrPecCHH;  YMEHHE
UCIIOJIb30BaTh CBOICTBA IMOCIIEAOBATENLHOCTEH, (OPMYIBI CyMMBI U
o0IIero 4ieHa MpH pelIeHUH 3a/1ady, B TOM YHUCIE 3a7ad U3 APYTUX

y4eOHBIX TPEMETOB U PEATLHOM KUZHU

YMeHue pemars 3aJaud pasHbIX TUIIOB (B TOM YHCJIE Ha MPOLIEHTHI,
JOJAM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBApOB U CTOMMOCTb
HOKYIOK U YCIIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH YIPABJICHUS JIUYHBIMH U
CeMEWHBIMH  (UHAHCAMM); YMEHHE  COCTAaBJIATh  BBIPAKCHHUSA,
YPAaBHEHUs, HEPaBEHCTBA M CHCTEMBbl II0 YCJIOBHUIO 3a/au,
UCCIIEIOBATh MOJTYYEHHOE PEIIeHUE U OIICHWBATh MPaBIONOJI00HOCTH

IMOJTYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh NOHATHAMH: (UTypa, TOUKA, OTPE30K, Mpsmas,
Jyd, JIOMaHasi, yrojl, MHOIOyTOJIbHHUK, TPEYTOJIbHUK, PAaBHOOECIPEHHBIH
U PAaBHOCTOPOHHUM TPEYTrOJIbHUKH, MPSMOYTOJIbHBIA TPEYTOJIbHUK,

MenuaHa, OMCCEKTpUca M BBICOTa TPEYTOJbHUKA, YETHIPEXYTOJIBHUK,




napajieniorpaMM, pomO, TpPSMOYTOJbHHUK, KBajJpaT, Tpamlelus;
OKPY’KHOCTb, KpYyTI, KacaTelbHas, 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue pemarb 3aJadd, B TOM YHCIIE U3 MOBCETHEBHOMN
JKU3HHM, HAa HAXOXKICHUE T€OMETPUYECKUX BEIMYHUH C IPUMEHECHUEM

U3yUYEHHBIX CBOUCTB GUryp U (pakToB

10

YMeHue omnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTOJIBHUKOB; IapajuIe]IbHOCTh U IEPIEHAUKYJIAPHOCTh IPSIMBIX,
Yroa MexAy MNpsAMbIMH, IIEPIECHIUKYISAP, HAKIOHHAs, IIPOCKIUs,
nojgobue Guryp, noJo0HbIE TPEYTrOJIbHUKH, CAMMETPUSI OTHOCUTEIHHO
TOYKM U NPAMOH; YMEHHE DPACIIO3HAaBAaTh PaBEHCTBO, CUMMETPHUIO U
nojgobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpY arolleM MUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PACCTOSHHE, YIOJl
(BenMuMHA yrjla, CUHYC M KOCHHYC yrIja TPEYroJbHUKA), IUIOIIA/b;
YMEHHE OLIEHUBATh pa3Mephl MPEeIMETOB U OOBEKTOB B OKpY’KaIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyIbl TepUMeTpa U IUIOLIAAU
MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAAN Kpyra, o0Obema
IIPSIMOYT'OJIBHOIO MAapaJUICIICIIAIIEe1a; YMEHHUE NPUMEHATh IIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHHUS JJIMH, PACCTOSIHUM, TIJIOIIAAECH

12

YMmenue u3zo0pakaTh IUIOCKME (UIYypl W HUX KOMOWMHAIUH,
NPOCTPAHCTBEHHBIE (UTYPHl OT PYyKH, C TOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB M JJIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIU

CUMBOJIbHOMY OITMCAHUTIO

13

YMmenue OICpHUpPOBATH IIOHATUAMMU: mpAMOYTOJibHasA CcucremMma
KOOpAUHAT, KOOPAWHATLL TOYKH, BCKTOp, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC MMPONU3BCACHUC BCKTOPOB;,
YMCHHUC HUCHOJIB30BATb BCKTOPBI WU KOOPAWHATHI JISI MPCACTABIICHUSA
JaHHBIX W PCIICHHA 3aJa4, B TOM YHCIC H3 JpPYTUX y‘IGGHBIX

IIPEMETOB U peabHOU KU3HU

14

YMeHHue omnepupoBaTh IOHATHUSMHU: CTOJIOMKOBBIE U  KPYTOBBIC
quarpaMmbl,  TaONMUIBL, cpenHee  apudMeTHdeckoe, MeuaHa,
HauOoJbIllee ¥ HAaUMEHbIIEe 3HAYCHHUsS, pa3Max YHUCIOBOr0 Habopa;

YMEHHE  WU3BIEKaTh, HMHTEPIPETUPOBATH U  IpeoOpa3oBHIBATH




UHPOPMALIMIO, TPEJCTABICHHYI0 B TaOlWIlaX W Ha JUarpaMmmax,
OTPaKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU pEalbHBIX IPOLECCOB U
SIBIIGHUH; yMEHHME paclo3HaBaTh W3MEHYMBBIE BEJIWYMHBI B

OKpY arolleM MUpe
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YMeHue onepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT (CIay4yailHBIN
9KCHEPUMEHT), 3JEMEHTapHOE COOBITHE (RJIIEMEHTAPHBIH HMCXOJ)
CIIy4aifHOTO OIbITa, CIy4ailHOEe COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHH B ONBITaX ¢
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH; yYMEHHE pelIaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Tepedopa M ¢ HCIOJIb30BaHUEM
IpaBWJIa YMHOJKEHHUS; YMEHHUE OLICHMBATb BEPOATHOCTH pEaJbHBIX
COOBITUH M SIBJICHWH, NMOHUMATh POJIb MPAKTHUUECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAIOIIEM MHUPE M B IKU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBIOUpATh TOIXOISIIMA W3YYCHHBIH METOA JUIS PEIleHUs
3a7a4¥, NPUBOAUTH MPUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH IMPOSBICHUE 3aKOHOB MAaT€MaTUKHU B
HUCKYCCTBE, ONMUCBHIBATh OTACJIBbHBIE  BBIJAIOLIMECS  PE3YJIBTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHUS MAaTEMAaTHUKU KaK HAyKH, PHUBOJUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOHN UCTOpUU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUS, ITIPOBEPJAEMBIX HA OI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Hatypanbnsle u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

1 OObIKHOBEHHBIE M JECATHYHBIE  JApPOOHM,  MPOIEHTH, OECKOHEUHBIE
' NEPUOANYECKHE JPOOH

3 PanmonanbHpie  yucna. ApUPMETHYECKHE ONepalMd C PaluOHATIbHBIMU
' YHCIaMH

14 JleiictButenpHbie Yncla. ApUGMETHYECKHE ONEpaluu ¢ JACHCTBUTEIHHBIMU
' YHCIaMH

s [TpubnuxEHHbIE BBIYMCICHUS, NpPaBUIA OKPYIJICHUs, NPUKUAKA M OICHKa
' pe3ysbTara BEIUMCIEHUN

2 AnrebpanyecKue BhIpaXKEHUs

2.1 BykBeHHbIE BbIpaXXKeHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nensiM mokazareiaeM. CTENeHb C palMOHAIBHBIM IOKa3aTeNIEM.
. CBolicTBa CTENIEHU

23 MHorousneHsl

24 Anrebpanueckas 1poob

5 s Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHHU. [HenictBus c
' apru(METHYECKUMH KOPHAMHU HATypalbHOM CTENEeHU

3 VYpaBHEeHMs U HEpaBEHCTBA

31 Henbie u npoOHO-panuoHalbHble ypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHU U

35 Lenbie u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
' HEPABEHCTB

33 Pemenne TekcToBBIX 3a1a4

4 UYucnoBsle NOCIEA0BATENBHOCTH

4.1 IlocienoBaTeIbHOCTH, CIOCOOBI 3aJaHHS IOCJIEI0OBATEIBHOCTEMH

4.2 Apudmernueckass u reoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHUH
Oynkuus, crnocodbsl 3amanHus  ¢QyHkuumu. ['paduxk  ¢ynkumu. OO6nacte
OTIpeIeNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu ynkiun. [IpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBl (QyHKIuu. HawnOonblliee W HaWMeHbIIee 3HA4YCHHWE (QYHKIMH Ha
POMEXKYTKE
6 Koopaunats! Ha psAIMOii U IIIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlexapToBbI KOOPAUHATEI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gurypsl 1 UX cBOicTBa
7.2 TpeyronbHuk
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenue reoMeTpu4eCcKuX BEIMYUH
7.6 BexTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepositHOCT
8.3 Kombunatopuka
8.4 MHosecTBa
8.5 I'pads
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