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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[elOB IIKOJbHOM MaTEMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyUYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONMPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydYeHUs reOMETpUH Ha ypPOBHE OCHOBHOIO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOJAUTD
JI0Ka3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCykKJIe€Huss «OT TMPOTHBHOIO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPIKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPEJEIUTh F€OMETPUUYECKYIO (DUTypy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCA YUYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBaTHOCTh ITOJYYEHHOTO PE3YyJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4eOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYP
U TIOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBbIX YMEHHUA B (PU3HUKE U
TEXHUKEe. OTH CBA3M HauOosiee SpPKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEAYIOLUIME OCHOBHBIE DPa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIMYMH», «/[eKapTOBBl ~KOOpAMHATBI HAa  IUIOCKOCTH,
«BekTops», «JIBmkenus miaockoctiy, «IIpeodpazoBanus mog00us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelwo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukaneHele U CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS MU JIMHEWKU. TpeyrojbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOE/IpeHHBI W  PAaBHOCTOPOHHUM  TpEyrojabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTOJNIBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJBHOIO
TPEYTOJbHHKA, TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [ [pAMOYTOJIBHBIN TPEYTroJbHUK € yIriioM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CEepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMou. KacaTenbHas u cexkymas K OKpYy>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJI OKpPYXKaIIIeH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa dKOJIOTHUECKUX MPOOJIeM U IMyTEH WX PEIICHNUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 10oruyecKkue 1eMcTBUA:

e BBIBILITh M XapaKTEPU30BaTh CYIIECTBEHHBIC ITPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUHN, OTHOIIEHUH MEXIy NOHATUAMHU, (HOPMYIHPOBATH
ONpeNeNeHus]  MOHATHM, yCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATH, (OPMYIHpPOBaTH UM  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpUIATENIbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh aAPTyMEHTAIUIO, TPHUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HanWOoJiee TOIXOMAMUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHHUS M BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPEOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS HMHPOPMALUU U HWIUTFOCTPUPOBATH
peraemMbie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW rpaduKod W UX
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS MO XOAY pPELICHHS
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yIIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JpYyruX
YYaCTHUKOB JMaliora, OOHApyKUBAaTh Pa3IMyue M CXOJCTBO IMO3ULIMUH, B
KOpPEKTHOM opme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pPE3yJbTaTbl  PEIICHUs 3aJa4H, IKCIIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh ()OpMaT BBICTYILIICHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBHTYJIbHOM
palboTHI IPH PEIIeHNU YUYEOHBIX MaTeMaTHUECKHX 3a]1aY;

IPUHUMATH L€Ib COBMECTHOM JEATENBbHOCTH, MJIAHHUPOBATh OPraHU3ALIMIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHUE), BHIIOJIHATH CBOIO YacTh pabOTHI
U KOOPAMHHMPOBATh CBOMU JIEHCTBUS C JAPYTMMU WIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJICTh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJIS IIPoIIecca U pe3yibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33a/1a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HAWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IEIATEIBHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKCHHS 1IeJH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIbTATBI



K xoHiy oOyuenus B 7 Kjacce OOyYarONIMICS TOJYYHUT CICTYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TCOMETPUYECKUE (UTYPBI, OIPENeIsaTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITIOTHATH
YEpPTEKHU MO YCIOBHUIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3aa4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyrO0 OIICHKY JHHEHHBIX W YTJOBBIX BEJIMYMH IPEIMETOB B
pealbHOM >KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paszmuuarh pa3Mmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOIb30BAThH
MIPU3HAKKA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJBHUKOB IPU PEIICHUHN 3a1a4.

[IpoBOINTE JTOTHYECKUE PACCYKICHUS C HMCIIOJIBb30BAHUEM T€OMETPUYECKUX
TEOpPEM.

[Tonmp30BaThCA MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensiTe nNapamiebHOCTh IPSIMBIX C TTOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensiTe MapayieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BBIYMCIICHUS W HAXOJIWTh YHCJIOBBIE M OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUH JIBYX NApAUICIBHBIX MPSIMBIX CEKylled. Pemars npakThdeckue
3aJla4d Ha HAaXO0XKJCHUE YTJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACHATH
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPICHINKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPY>KHOCTH, TT0JIb30BAThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pEILICHUY 3a7a4.

Brnagete moHSATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelbHOU K OKPY’KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTelIbHOM U paanuyca, MPOBEAEHHOTO K TOYKE KaCaHHUs.



[Tonp30BaThCA MPOCTEUIIMMHU F€OMETPUYECKMMHU HEPABEHCTBAMM, ITIOHUMATH
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ipocreiine reomeTpuyecke GUrypsl u
1 I/If cBoiictBa. M3me ele/Ie reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEYTOILHHIH https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsiMBbIE, CyMMa YIJI0B 14 1 bubnnoreka [JOK
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyXHOCTb U Kpyr. [ 'eomeTpuueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUs https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpEHite, 0DoDLIeHHE SHaril https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0



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

ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KounyecTBO 4acoB Iliianupyemblid
N nepuon / JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoabuble IIpakTuueckue o0pasoBaTe/bHbIC
n/n Bcero paGoTh! paGoTe: dakTHvecKas pecypebi
aaTa
1 [Ipocretimue 1 p— bubnnorexa [JOK
rE€OMETPHYUCCKUE OOBEKTHI https://m.edso0.ru/8866b724
2 MHOTroyrojapHUK, JIOMaHasl. 1 1 bubmorexa HOK
’ https://m.edsoo0.ru/8866ch6a
CwMexHbIe U BEpTUKAJIbHBIC
3 YTIIBL. CTapTOII:aH 1 bubmmorexa [IOK
https://m.edso0.ru/8866c5c0
JAMATHOCTHKA
bubnunoreka LIOK
https://m.edso0.ru/8866c7be
®I': Artanacsau JI. C.,
4 CMexHbIE U BepTHUKAIbHBIE 1 byrty3o0B B. ®., Kagomuen
YTJIbI C. b., Ilo3usaxk 3. I'., FOauna
N. U. I'eometpus. 7-9
kiacc. - M.: IIpocsenienue,
2018, cTp.16, No25
5 CMexHbIe U BePTHUKAIbHBIE 1
yTIIBI
6 CMexHbIe U BePTHUKAIbHBIE 1
YTJIbI
7 CMexHbIE U BEpTUKAJIbHbIE 1
yTIIBI



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

CMeXHBIC U BCPTUKAJIBHBIC

®I": Aranacsn JI. C.,
byty3oB B. ®@., Kagomuen
C. b, Ilo3nak 3. I'., KOnuna

8 YTJIbI H. U. T'eomerpus. 7-9
kiacc. - M.: IlpocBenienue,
2018, ctp.24, Ne57
N3Mepenne IMHEHHBIX 1
9 YIJIOBBIX BEJIMYMH,
BBIYHCIICHHE OTPE3KOB U
yTJIOB
N3mepeHne JIMHERHBIX 1
10 YIJIOBBIX BEJIMYUH, bubnuoreka [IOK
BBIUUCIIEHUE OTPE3KOB U https://m.edsoo.ru/8866c3ea
yTJIOB
N3mepeHne JIMHERHBIX 1
11 YIJIOBBIX BEJINYMH,
BBIYHCIICHUE OTPE3KOB U
YTJIOB
®I': Artanacsau JI. C.,
N3mepenne TMHERHBIX 1 byrty3o0B B. ®., Kagomuen
12 YTJIOBBIX BEJIMYMH, C. b., Ilo3nsak O. I'., FOnuna
BBIYMCIIEHUE OTPE3KOB U . 1. 'eometpus. 7-9
YTII0B kiacc. - M.: I[Ipocsenienue,
2018, ctp.26, Ne78
[lepumerp u momans Guryp,
13 COCTaBJICHHBIX H3
MPSIMOYTOJIbHUKOB
14 [lepumerp u momaas Guryp,

COCTaBJICHHBIX U3



https://m.edsoo.ru/8866c3ea

IIPSIMOYT'OJIBHUKOB

Ilonstue o PaBHLBIX
TPCYTOJIbHUKAX U ICPBUYHLIC

bubnunorexa LIOK

15 NPE/ICTABICHHS O PAaBHBIX https://m.edso0.ru/8866ce80
¢burypax
bu6nmmoreka [IOK
https://m.edsoo.ru/8866d1fa
®I': Aranacsau JI. C.,
16 Tpu npusHaka paBeHCTBa byry3zos B. ®@., Kanomues
TPEYrOJbHUKOB C. b, lo3usx 3. I'., FOauna
N. U. I'eomerpust. 7-9
knacc. - M.: [Ipocsemnienue,
2018, ctp.31, Ne89
17 Tpu npusHaka paBeHCTBa FR— Bbu6motreka [IOK
TPEyroJbHUKOB https://m.edso0.ru/8866d34e
18 Tpu nnpusHaka paBeHCTBa bubmuoreka [IOK
TPEyroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npuzHaka paBeHCTBa
TPEYTOJIbHUKOB
®I': Artanacsau JI. C.,
byry3oB B. ®@., Kanomues
20 Tpu npusHaka paBeHCTBa C. b, Ilo3usxk 3. I'., FOauna
TpEyroJIbHUKOB . 1. 'eometpus. 7-9
kiacc. - M.: IIpocsenienue,
2018, ctp.41, Nel36
21 Tpu npusHaka paBeHCTBa bu6muoreka [JOK
TPEyroJbHUKOB https://m.edsoo.ru/8866e88e
22 IIpu3Haku paBeHCTBa



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

IPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB

IIpu3Haku paBeHcTBa

23 MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB
bu6nmmoreka [IOK
https://m.edsoo.ru/8866e9ec
CBoOIiCcTBO MeIHaHbI ®I': Aranacsau JI. C.,
24 [IPSAMOYT'OJIBHOTO byry3zos B. ®@., Kanomues
TPEYroJbHUKA, IPOBEAEHHON C. b, lo3usx 3. I'., FOauna
K THIIOTEHY3€ U. 1. I'eometpust. 7-9
knacc. - M.: [Ipocsemnienue,
2018, cTp.94, Ne349
CBOMCTBO MEIUAHBI
o5 MPSIMOYTOJILHOTO )
TpEyTobHUKA, TPOBEAEHHOU
K TUIIOTEHY3€
PaBHOOCApEHHBIE U
26 paBHOCT;[}fOHHI/Ie bubmorexa LIOK
https://m.edsoo.ru/8866d6fa
TPEYTOIbHUKH
IIpu3Haku u cBOMCTBA
27 peEaH06ez[peHH0ro Bubmmorexa HOK
https://m.edso0.ru/8866d880
TpEyTroIbHUKA
bubnunorexa LIOK
Ipussaku 1 cBoficTsa https://m.edso00.ru/8866d880
98 PABHOGEIPEHHOTO ®I": Aranacsn JI. C.,
byty3o0B B. ®@., Kagomues
TpEyTOIbHUKA

C. b., llo3nak O. I'., FOnuna
N. 1. I'eomerpus. 7-9



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880

kiacc. - M.: IIpocsenienue,
2018, ctp.36, Ne104

IIpu3Haku u cBOMCTBA

29 paBHOOEIPEHHOTO Bubmmorexa IOK
https://m.edso0.ru/8866e26¢
TpEyroJIbHUKa
30 HepaBenctBa B reomMeTpun
31 HepaBenctBa B reomeTpuu Bubmmorexa HOK
https://m.edso0.ru/8866e3a2
®I': Aranacsau JI. C.,
byry3zos B. ®@., Kanomues
32 Hepasencrsa B reoMeTpuu €. 5., Hosuax 3. I, 0w
N. U. I'eomerpust. 7-9
knacc. - M.: [Ipocsemnienue,
2018, ctp.74, Ne248
33 HepaBenctBa B reomeTpuu 3 4eTBepPTh
34 IIpssMOyronbHBIM bubmuoreka [IOK
TPEYTOJbHUK C yriioM B 30° https://m.edso0.ru/8866eb22
35 [IpssMOyTONBHBIM
TPEYroJbHUK C yIriioM B 30°
KonTponbhas padota no teme
36 "TpeyroiabHuKuU". bubmmnorexka HOK
IMpomexyTounbIii https://m.edsoo.ru/8866ecbc
N0JIYT'0/10BOM KOHTPOJIb
bubnunorexa LIOK
Mapamesisie mpaMere, mx https://m.edso0.ru/8866ef64
37 ’ ®I': Aranacsu JI. C.,

CBOWCTBA

byty3o0B B. ®@., Kagomnes
C. b., llo3nak O. I'., FOnuna



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

N. U. I'eomerpust. 7-9
kiacc. - M.: IIpocsenienue,
2018, cTp.56, Ne189

38

39

40

[Tareiit nocrynar EBkinna

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHBIE MTPH
IIepeCEeYCHUH MapalIeIbHbIX
MPSAMBIX CEKYILEn

Haxkpecr nexariue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHBIE MTPH
NepeceueHn  MapauIeIbHbIX
MPSAMBIX CEKYILEn

bu6nmmoreka [IOK
https://m.edso0.ru/8866f086

®I': Aranacsn JI. C.,
byty3oB B. ®@., Kanomues
C. b., llo3nsak O. I'., Onuna
N. U. I'eomerpust. 7-9
kiacc. - M.: IIpocsenienue,
2018, ctp.65, Ne205

41

Hakpect nexamue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE IPU
MepeceyeHn ! MapaiebHbIX
MPSAMBIX CEKYILLIEH

42

Hakpecr nexamue,
COOTBETCTBEHHbBIE 1
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE TIPU
nepeceueHu  MnapauieabHbIX
MPSAMBIX CEKYILLIEN

43

Hakpecr nexamue,

bubmmoreka [IOK



https://m.edsoo.ru/8866f086

COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE MPU
NepeceyeHn  MmapaiebHbIX
NPSAMBIX CEKYIIIEH

[Ipu3nak napamienbHOCTH
MPSIMBIX Y€pe3 paBEHCTBO

https://m.eds00.ru/8866f3b0

®I": Aranacsan JI. C.,
byty3oB B. ®@., Kagomuen
C. b., Ilo3nak 3. I'., KOnuna

44 paccTOSHUM OT TOYEK OJHOM H. U. I'eomerpus. 7-9
MPSMOM 10 BTOPOH MPsAMON kiacc. - M.: IIpocBenienue,
2018, cTp.65, Ne203
[Ipu3Hak napajieabHOCTH
45 MPSIMBIX YEPE3 PAaBEHCTBO
pacCTOsIHUM OT TOYEK OJHOMU
MPSMOM 10 BTOPOH MPsAMON
46 CymMa yriioB TpeyroJibHUKa bubmorexa LIOK
https://m.eds00.ru/8866f630
47 CyMmMa yriioB TpeyroyibHHUKa bubmmorexa LIOK
https://m.edso0.ru/8866f8ba
bubnmorexa LIOK
https://m.edsoo.ru/8866fa5e
®I': Artanacsau JI. C.,
48 Bremnue yrisl byry3os B. ®@., Kanomues
TPEYTOJIbHUKA C. b., llo3nsaxk O. I'., IOguna
N. 1. I'eomerpus. 7-9
knacc. - M.: IIpocBenienue,
2018, cTp.71, Ne234
49 Bremnue yrisl

TPEYTOJIbHUKA



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e

KonrponsHas pabora o Teme

50 "[TapamienbHple TPsIMBIC bubmmorexa LIOK
o https://m.edsoo.ru/8866fe6e
CyMMa YTJIOB TPEyTOJIbHUKA
51 OKpyKXHOCTb, XOPJIbI U bubmmoreka [JOK
JIMaMeTp, UX CBOICTBA https://m.edso0.ru/88670800
bu6nmmoreka [IOK
https://m.edso0.ru/88670e9a
®I': Aranacsau JI. C.,
byry3oB B. ®@., Kagomiie
52 KacarenpHast K OKpy»KHOCTH C}.,B}T, Mosms 3. T, I0uma
N. U. I'eomerpust. 7-9
knacc. - M.: [Ipocsemnienue,
2018, cTp.167, No648
53 OKpyXHOCTb, BOHCaHHAs B
yromn
54 OKpy>KHOCTb, BIIMCAHHAS B
yroma
Ilonsatue o I'MT, bu6nmorexa LIOK
55 4 4eTBepThH
MPUMEHEHHE B 33/1a4ax https://m.eds00.ru/8867013e
bubmmoteka IIOK
https://m.edso0.ru/88670508
®I': Artanacsau JI. C.,
56 [Tonstue o I'MT, byry3oB B. ®@., Kanomues
MIPUMEHEHHUE B 3a/1a4ax C. b., Ilo3nak 3. I'., KOnuna
U. U. I'eometpus. 7-9
kiacc. - M.: IIpocsenienue,
2018, cTp.47, Ne149
57 buccekTtpuca u cepequHHbII

NEPIIEHANKYIIAP KaK



https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

reoOMCTPHUICCKUC MCCTA TOUCK

OKpy>KHOCTb, OTIMCAaHHAs

bub6nmmoreka [IOK

58 OKOJIO TPEYTrOJbHHUKA https://m.edsoo.ru/88670a62
59 OKpy»XHOCTb, OITMCAHHAA
OKOJIO TPEYTrOJIbHUKA
bubnunorexa LIOK
https://m.edso0.ru/8867103e
®I': Aranacsn JI. C.,
60 OKpy’KHOCTb, BIIUCAHHAs B byry3oB B. ®@., Kanomues
TPEYTrOJIbHUK C. b., llo3nsak O. I'., KOguna
H. U. I'eomerpus. 7-9
knacc. - M.: [Ipocsemnienue,
2018, ctp.182, Ne691
61 OKpy»XHOCTb, BOMCaHHAas B
TPEYrOoJIbHUK
62 [Ipocreiimue 3a1aun Ha bubmmnoreka HOK
MOCTPOCHUE https://m.edso0.ru/88671188
bu6nmorexa LIOK
https://m.edsoo.ru/886712d2
®I': Artanacsau JI. C.,
63 [Ipocreiimme 3am1a4n Ha byrty3o0B B. ®@., Kagomuen
MMOCTPOCHUE C. b., Ilo3nsak O. I'., Onuna
N. U. I'eometpus. 7-9
kiacc. - M.: IIpocsenienue,
2018, cTp.51, Nel85
Kontponbnas paboTa mo teme
"OK;S)KHOCTBI;I KpYT. bubmmotexa LOK
64 https://m.eds00.ru/88671462

I'eomerpuueckue
MOCTpOeHUs"



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

[ToBTOpenue u o6o0IIEHNE

bubnunorexa LIOK

65 3HAHWM OCHOBHBIX ITOHITHH 1 1 https://m.eds00.ru/88671506
METO/IOB Kypca 7 Kjacca
HToropas KOHTpOJIbHAs
66 paborta. HpOMeI:KyTO‘lHLIﬁ 1 buomorexa LIOK
. https://m.edso0.ru/886716ec
roJ0BOi KOHTPOJIb
[ToBTOpEeHME M 0000IIEHNE
67 3HAHWII OCHOBHBIX IIOHSATHI B 1
METOJIOB Kypca 7 Kjacca
bubmuoreka [IOK
https://m.edso0.ru/886719bc
®I': Aranacsn JI. C.,
[ToBTOpeHME M 00600IIEHNE
68 3HaHHUM OCHOBHBIX TIOHATHH U 1 byryson B. d., Kazowtes
METOJIOB Kypca 7 Kiacca C. B., o3usxk D. I'., IOouna
N. U. I'eomerpust. 7-9
kiacc. - M.: IIpocsenienue,
2018, ctp.50, Ne169
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHHA
pe3yJabTara
6 I'eomerpus
Pacrio3HaBaTh M3y4eHHbBIE IreOMETPUYECKUE (UTYPBI, ONPENeNsATh HUX
B3aMMHOE pACIOJIOXKEHHUE, H300pakaTh TeOMEeTpUYecKue (Urypsl,
6.1 BBINIOJIHATE YEPTE)KU MO YCIOBHIO 3a1aud. V3MepaTs JNuHEWHbIE U
yIJIOBBIC BEJMUYMHBL. Pemarte 3a1aun Ha BRIYUCICHHUE [UTHH OTPE3KOB U
BEJINYMH YTJIOB
Jlenatp rpy0Oyro OLEHKY JMHEHHBIX M YIJIOBBIX BEIMYUH MPEAMETOB B
6.2 peambHON JKU3HHU, pPa3MEpoOB MPHUPOJHBIX OO0BEKTOB. Paznmuuath
pa3Mepbl 3THX OOBEKTOB I10 MOPSAKY BETHYHHEI
6.3 CTpouTh YepTek M K TEOMETPUIECKUM 3a7adam
[Tonmp30BaTbest MpU3HAKAMHU PABEHCTBA TPEYTOJLHUKOB, UCIIOIH30BATH
6.4 MIPU3HAKU M CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPH PELICHUH
3a1a4
65 [IpoBomuTh  JOTWYECKHE  pAcCy)XKIEHHsT C  HCIOJb30BaHUEM
' IreOMETPUUECKUX TEOPEM
ITonp3oBatbes HpU3HAKaMHU paBeHCTBa IPSMOYTOJIbHBIX
6.6 TPEYTOJILHUKOB, CBOMCTBOM MEIHMAaHBI, MPOBEAEHHON K TUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a/1a4
OmnpenensaTs napaieabHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
6.7 oOpasyer ¢ HUMHU cekymias. OnpenensTe napaieIbHOCTh MPSIMBIX C
' MIOMOIIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MpsAMON O TOUEeK
JAPYrou npsMon
6.8 Pemrate 3amaun Ha KieT4aToi Oymare
[IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHUCIOBBIE M OyKBEHHBIE
3HAYCHHs YIJIOB B TEOMETPUYECKHX 3aJadax C HCIOJIb30BaHHEM
6.9 CYMMBI YIJIOB TPEYTOJbHMKOB MU MHOTOYTOJBHHUKOB, CBOWCTB YIJIOB,

0o0pa30oBaHHBIX MpPU [EPECEUECHUU JBYX MapPAJIICIbHBIX MPIMBIX

CeKYLHeﬁ. Pemrate MPaKTUYCCKUC 3a/1aY1 Ha HAXOKACHUC YTIJIOB




6.10

Brnanerp moHsATHEM TEOMETPUYECKOrO MeECTa TO4YeK. YMETh
onpeAesnsaTh OWUCCEeKTPUCY YIJIa M CEPEeIUHHBIA MNEPIEeHIUKYIAp K

OTPE3KY KaK T€OMETPUUYECKHUE MECTa TOUEK

6.11

@opMyIupOBaTh ONPEICIECHUS OKPY)KHOCTM M Kpyra, XOpIabl U
IMaMeTpa OKPYXKHOCTH, IIOJb30BAThCA MX CBOMCTBaMHU. YMeETb

IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Brnagers noHSATHEM ONHCAaHHOM OKOJIO TPEYroJbHHKA OKPY>KHOCTH,
yMeTb HaxoauTh e€ meHtp. [lomb3oBarbest (akTamMu O TOM, 4YTO
OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJJHON TOUYKE, U O
TOM, YTO CEpPEAMHHBIE NEPHEHAMKYJISPbl K CTOPOHAM TpPEYroJbHHUKA

IEPECEKAIOTCA B OJTHOM TOUKE

6.13

BJIaI[eTI) IIOHATHEM KacaTelIbHOH K OKPY’KHOCTH, II0JIb30BATbHCA
TeopeMoﬁ 0 IMCPIICHAUKYIISIPHOCTU KacaTeJIbHOM | paauyca,

HpOBCI{éHHOFO K TOYKC KaCaHHUA

6.14

ITonp3oBathes HpOCT@ﬁHIHMH rCOMCTPUUCCKUMU HCPABCHCTBAMMU,

IIOHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICIJI

6.15

HpOBOIII/ITI) OCHOBHBIC TCOMCTPUYCCKHUEC IIOCTPOCHHA C IIOMOIILIO

UPKYJIL U JIMHENKHU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsamas, OTpe3oK, Jyd. Yroi. Bumabl
6.1 yrioB. BeprukanbHele M CMexHbIE YIubl. buccekrpuca yria. JlomaHnas,
MHOTOYTroJibHUK. [lapamiensHoCTh U NepreH UKy IIPHOCTD MPSIMBIX
6.9 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHH.
' [Ipumepbl cUMMETPUH B OKPYIKAIOLIEM MUPE
6.3 OcHOBHbIE TIOCTPOEHUSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyronbHHUK
' Bricota, Mmenuana, OuccekTpuca, UX CBOWCTBA
. PaBHOoOenpeHHBIH W PaBHOCTOPOHHUI  TpeyroibHHKU. HepaBeHCTBO
' TpEyrojbHUKa
65 CpoiicTBa W TpU3HAKK PaBHOOEIPEHHOrO TpeyroibHuKa. [lpusHaku
' paBeHCTBa TPEYTOJbHUKOB
. CpolicTBa U NMPU3HAKU MAapAJIEIbHBIX NPAMbIX. CyMMa yIjlOB TPEyTOJIbHHKA.
' Buemrnue yriibl TpeyroipHUKa
[IpsimoyronbHbld  TpeyrodbHUK. CBOWCTBO MeIuaHbl MPSIMOYTOJILHOTO
6.7 TpEYrojbHUKa, MpoBEeNEHHOM K runoreny3e. [lpu3Haku paBeHCTBa
' MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsMOYTroNIbHBIN TPEYrOJbHUK C YTJIOM B
30°
HepaBencrBa B reomeTpuu: HEPAaBEHCTBO TPEYroJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie u Oonblieil  cTOpoHE
TpeyrojpHuKa. lleprnienuKkyisap 1 HaKJIOHHAst
6.9 I'eomerpuueckoe Mecto TOYeK. buccekrpuca yrnma W CepeAUHHBINA
' NIEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
OxkpykHOCTb W Kpyr, XOpAa M JuaMmeTp, HuX CcBoiicTBa. BzanmHoe
6.10 pacrojOKEHUE OKpY)KHOCTH U mnpsmor. KacarenbHas u cekymas K
OKPYXHOCTH
6.11 Oxpy>kHOCTb, BIUCaHHas B yroj. BmucaHHas u omnucaHHas OKpPY>KHOCTH

TpeyroJibHUKa




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHUE HCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 IpYyruX y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMH: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IPUMEPbl W KOHTPIPUMEpPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHIATHSAMHU: HAaTypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YMCIIO, JI€TMMOCTb HATypaJbHBIX YHCEJI, IPU3HAKU
JETUMOCTH, IEJI0€ YHCJIO, MOAYJb YHCIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas apoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBII KOpeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHU
Oosbllle E€IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
peoOpa3oBaHus IENbIX, APOOHO-pAallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0OKEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
W TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKUUSA, rpaduk QyHKIMH, HYIN
byHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAUMCHBIIEEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MPONOPIMOHATILHOCTD, JHHEHHas (PyHKIUS, KBaApaTUyHas (yHKIIHA,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEJAMETOB W pEAIbHOW IKM3HHM, YMEHHE BBIpAXKaTh

(1)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUYNHAMU

Ymenue OIIepUPOBAThH HOHSATHSMMU: [10CJIeI0BATENbHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPEcCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTth 3ada4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLICHTHI,
JO0JIM MW YaCTHu, AIBUKCHUC, pa60Ty, HOCHY TOBAapOB MU CTOUMOCTb
IIOKYIIOK U yCJIYT, HAJIOT'H, 3ala4Uu U3 obOnacTu YHpaBJCHUA JAUYHBIMU U
CEMEMHBIMU (l)I/IHaHCaMI/I); YMCHUC COCTaBJIATH BBIPpAXKCHUA,
YpaBHCHUA, HCPABCHCTBA W CHUCTEMblI 110 YCJIOBUIO 3aadadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYTOJIbHUKH, MHPSIMOYTOJIBHBIA TPEYroJbHUK,

MEaraHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYTOJIbHUKA, quLIpéxyr OJIbHHK,




napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
OKPY’>KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
JKU3HHM, Ha HAXOXXICHUE IEOMETPUYECKUX BEIUYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MEeXAYy MNpSIMbIMHU, TEPIEHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM W NPSMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamuieIbHOCTh U MEPIECHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHMKA,
teopeMy Iludaropa, TpuUroHomMeTpuyeckue COOTHOLIEHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY WJIU

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YHCIIO, CKATISPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJIB30BaTh BEKTOPBI M KOOPAMHATHI MU IPEACTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBI, cpeaHee  apudMeTHyYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIeKaTh, HMHTEPIOPETUPOBATb M  IMPeoOpa3OBHIBAThH



15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY KarolleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIy4allHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO repedopa M C HCIOJIb30BAaHHEM
MpaBWIa YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peabHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpPATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHUs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTAThI,
MOJIyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, NPUBOJIUTH
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1 Yucna u BIYUCICHUSA
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
12 OOBIKHOBEHHBIE M JECSITUYHBIE JPOOM, MPOLIEHTHI, OECKOHEUHbIE MEPHOAUUYECKHE
npodu
13 PanmonanbsHele uncia. ApupmMeTnueckue onepanuy ¢ paloHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIE YUCla. APH(PMETHIECKHUE ONIEPALIUH C ACHCTBUTEIbHBIMU YUCIAMH
15 HpI/I6J1H>KéHvHLIe BBIUMCIICHUS], [TPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3ysbTara
BBIUUCIICHUI
2 Anrebpanyeckue BEIpaKESHUs
2.1 BykBeHnHble BbIpakeHHsI (BbIPaXKEHUS C IEPEMEHHBIMHU )
99 Crenens ¢ uensiM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM MoKa3aTesneM. CBoiicTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernueckuii KopeHb HaTypalbHOU creneHH. [leiicTBusi ¢ apuMeTHUECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-panoHANbHBIE ypaBHeHHU. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.9 Ilensie u npoOHO-paloOHalbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBCHCTB
3.3 Pemrenue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEOBATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyria CI0XKHBIX MPOIEHTOB
5 OyHKIMH
OyHK1Ms, crocoOsbl 3aaanus Gynkuuu. I'paduk ¢pynkuu. O6nacTe onpeneneHus u
51 MHOXeCTBO 3HaueHui QyHkuuu. Hymn ¢pyskmun. [IpomMexyTkn 3HAKOMOCTOSIHCTBA.
o [IpoMexyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHHMYMBI (DYHKIIHH.
HauOonpiiee n HaumeHblee 3HaYeHHE (GYHKIUN HAa TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue Gpurypsl u UX cBoiicTBa
7.2 Tpeyronbauk



7.3

MHOroyrojasHuKu

7.4 OKpyXHOCTh ¥ KPYT
7.5 N3mepenune reoMeTpu4eckux BEIUUYUH
7.6 Bexkropsl Ha m10CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pads
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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[elOB IIKOJbHOM MaTEMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyUYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONMPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydYeHUs reOMETpUH Ha ypPOBHE OCHOBHOIO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOJAUTD
JI0Ka3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCykKJIe€Huss «OT TMPOTHBHOIO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPIKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPEJEIUTh F€OMETPUUYECKYIO (DUTypy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCA YUYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBaTHOCTh ITOJYYEHHOTO PE3YyJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4eOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYP
U TIOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBbIX YMEHHUA B (PU3HUKE U
TEXHUKEe. OTH CBA3M HauOosiee SpPKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEAYIOLUIME OCHOBHBIE DPa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIMYMH», «/[eKapTOBBl ~KOOpAMHATBI HAa  IUIOCKOCTH,
«BekTops», «JIBmkenus miaockoctiy, «IIpeodpazoBanus mog00us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelwo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
8 KVIACC

YerpipéxyronpHuku. llapamnenorpamm, ero npusHaku U cBoucTBa. YacTHeie
cllyyau MapajuieiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJpar), UX MPU3HAKU U
cBoicTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M MPHU3HAKHU.
[IpsiMoyroJibHas Tpaneuus.

Meron ynBoenuss menuansl. LlentpanbHas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaAX.

CpenHue TMHUM TPEyroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHUKa.

[Tongobue TpeyrodbHUKOB, KodddunueHt mnoaodus. I[lpuszHaku mnomoOus
TpEYroJbHUKOB. [[puMeHenne noqooust py peleHn: NPakTUYECKUX 3a/1a4.

CpoiicTBa miomaaeld reoMerpudeckux ¢uryp. P@opMynibl A IUIOLWIAAH
TPEYroJIbHUKA, Napajuienorpamma, pom6a u Tpanenuu. OTHOILIEHHE IUIOIIAIen
NMOI00HBIX (UTYP.

Beruncnenue mioniaied TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemenun
IIPaKTUYECKUX 3a]a4.

CuHHyC, KOCHHYC, TAHI'€HC OCTPOTO yIJIa IPSMOYTOJBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIUU
yrioB B 30, 45 n 60°.

BnucanHbele M LEHTpajdbHbIE YIJbl, YIOJd MEXAY KacaTelbHOW M XOpPIOH.
Yriel  Mexay XopJaMH M CEeKyIUMMH. BrmcaHHble W ONKMCAaHHbBIE
YETBIPEXYTOJbHUKU. B3auMHOe pacnosiokeHue nByX OKpyxkHocted. KacaHue
OKpykHOCTeH. OO11I1e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JIOCTHIKEHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJI OKpPYXKaIIIeH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa dKOJIOTHUECKUX MPOOJIeM U IMyTEH WX PEIICHNUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MpuoOpeTaTb B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 10oruyecKkue 1eMcTBUA:

e BBIBILITh M XapaKTEPU30BaTh CYIIECTBEHHBIC ITPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATH, (OPMYIHpPOBaTH UM  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpUIATENIbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh aAPTyMEHTAIUIO, TPHUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HanWOoJiee TOIXOMAMUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHHUS M BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPEOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS HMHPOPMALUU U HWIUTFOCTPUPOBATH
peraemMbie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW rpaduKod W UX
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS MO XOAY pPELICHHS
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yIIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JpYyruX
YYaCTHUKOB JMaliora, OOHApyKUBAaTh Pa3IMyue M CXOJCTBO IMO3ULIMUH, B
KOpPEKTHOM opme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pPE3yJbTaTbl  PEIICHUs 3aJa4H, IKCIIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh ()OpMaT BBICTYILIICHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBHTYJIbHOM
palboTHI IPH PEIIeHNU YUYEOHBIX MaTeMaTHUECKHX 3a]1aY;

IPUHUMATH L€Ib COBMECTHOM JEATENBbHOCTH, MJIAHHUPOBATh OPraHU3ALIMIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHUE), BHIIOIHATH CBOIO YacTh pabOTHI
U KOOPAMHHMPOBATh CBOMU JIEHCTBUS C JAPYTMMU WIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMauu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJICTh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJIS IIPoIIecca U pe3yibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33a/1a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HAWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IEIATEIBHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKCHHS 1IeJH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 8 kuacce OOydaroIIMHCA MOJIYYUT CIETYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T€OMETPUUECKUX 3aau.

[TpuMeHATh CBOMCTBA TOUKHM NEPECEUEHMs MEAUaH TPEyrojbHHUKa (LEHTpa
Macc) B pEIICHUH 3ajay.

BianeTe nmoHsATHEM CpeqHEN JMHUM TPEYTOJIBHUKA W TPAIlCUH, IPUMEHATH
X CBOMCTBA NPHU pELICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dasieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHITh UX JIJISl PEIICHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIICHUH I€OMETPUIECKHUX
3aj1ay.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemeHuss TE€OMETPUYECKUX M
npakThyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTUYECKHX
3aJ1ayax, CaMOCTOSITENIBHO JIENIAaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JITUHBI.

Brmagets DOHATMAMU CHHyCa, KOCHMHYCa M TaHI€HCAa OCTPOrO yria
IPSIMOYTOJIBHOTO TPEYrojbHUKA. [10J1b30BaThCS 3TUMU MOHSTHIMU ISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYTroJbHUKA U IUIOLIAN
MHOTOYTOJIbHBIX ~ (uryp (Iosib3ysicb, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMEHSATh MOyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanets NOHATHSAMU BIMCAHHOTO W LEHTPAJIBHOIO yTIila, HMCHOJIb30BATh
TEOPEMBI O BIMCAHHBIX yriax, yriaX MEeXIy XOpJaMHu (CEeKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

BraneTe moHATHEM ONMCAHHOTO YETHIPEXYIOJBHUKA, IPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTONbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJIENIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NpPUMEHEHUEM TMOoJ00us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jeioB U TeM nu¢pposbIe
Ne i/m P Konrpoububle IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
N bubnuotexa [JOK
1 HeTbipexyroabHiKir 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUOHANBHBIX OTPE3KaxX, MOJOOHBIE 15 1 bubnuorexa LIOK
ponopht P > 11O https://m.edsoo.ru/7f417e18
TPEYTOJIbLHUKU
[Imomane. Haxoxaenue momanei
3 Tpe III‘IO.;[I)HI/IKOB u i[/[HOI‘O I‘OJiIIij)IX ¢bur 14 1 bubmmorexa LOK
pey Y Yb- https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX GuUryp
4 Teopema [Iudaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. BriicanHsie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
bubmuoreka [JOK
6 II i 4 1
OBTOPCHHE, 0000UICHKE SHAHMIH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosunvecTBO 4acoB . DJIeKTPOHHbIE
Iliianupyemblid
uudgposbie
Ne n/mm Tema ypoka KoHuTposbHuble nepuoa/PakTuyeckas
Bcero oOpa3oBaTe/ibHbIE
padoThI Aara
pecypcsbl
[MapannenorpamMm, ero Mpu3HaKu U I uetsepts bubmorexa HOK
1 pu p ’ p 1 https://m.edso0.ru/88671af2
CBOMCTBa
5 [Tapannenorpamm, ero npu3Haku u 1 Bbu6moteka [JOK
CBOICTBa https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero npu3Haku u 1 bubmuoteka [IOK

CBOMCTBA https://m.eds00.ru/88671ca0
bu6nmorexa LIOK
https://m.edsoo.ru/88671dea
@OI': 'eomerpus: 7 - 9-¢
KJ1acchl: 6a30BbIN

YacTHble cydan napamuiesorpaMMoB YpOBEHb: yueOHUK; 14-¢

4 (MpsAMOYTOJIBHUK, pOMO, KBaJpar), UxX 1 U3JIaHUE,

MPU3HAKU U CBOKCTBA nepepabortannoe, 7-9
knacc/ Aranacsas JI.C.,
byry3oB B.®., Kagomuen
C.b. u np., Ne 512, cp.
135

5 YacTtHble cayyau napauienorpaMMoB 1 bubmuoteka [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea

(IpsAMOYTONBHUK, pOMO, KBaJparT), UX
MPU3HAKHU U CBOKCTBA. BBOIHBIM
KOHTPOJIb

https://m.edso00.ru/88671f20

YacTHble cyyay napauieorpaMMoB

bub6nmoreka [IOK

6 (IpsAMOYTONIBHUK, pOMO, KBaJparT), UX https://m.eds00.ru/8867209c
IIPU3HAKU U CBOMCTBA
bu6nmorexa [IOK
! Tpartetus https://m.eds00.ru/88672358
bubnunoreka LIOK
https://m.eds00.ru/8867252e
®OI': T'eomerpust: 7 - 9-¢
KJ1acchl: 6a30BbII
YpOBEHb: yUeOHUK; 14-¢
PaBHOOOKast ¥ IpAMOYTOJIbHAS
8 " U3JIaHuE,
TPATICIUH. nepepaborannoe, 7-9
knacc/ Aranacsu JI.C.,
BbytysoB B.®., Kagomues
C.b. u np., Ne 481, crp.
127
9 PaBHOOOKas U IpsIMOYTOJIbHAS bubmmnoreka HOK
Tpamneuun https://m.eds00.ru/88672858
bu6nmorexa LIOK
10 MeTon yABOCHHS MefIHaHEI https://m.edso0.ru/88672b14
11 [lenTpansHas cuMMeTpus Bubmmorexa [IOK
https://m.edsoo.ru/88672b14
12 KonTponbhas pabota no teme bu6muoreka [JOK
"YeTsIpEXyroJbHUKH". https://m.eds00.ru/88672c9%a
13 Teopema ®aneca u Teopema o bubmuoteka [IOK

IMPONMOPIHHUOHATIBHBIX OTPE3KaxX

https://m.eds00.ru/8867337a



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
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a

14

CpenHsist TMHUS TPEyToJIbHUKA

@OI': 'eomerpus: 7 - 9-¢
KJ1acChl: 0a30BbBIT
YPOBEHb: yueOHUK; 14-¢
U3JIaHNE,
nepepaboranHoe, 7-9
kiacc/ Aranacsad JI1.C.,
byry3os B.®., Kagomues
C.Bb. u np., Ne 494, ctp.
129

bubnuoreka [{OK
https://m.edso00.ru/88672e0c

15

CpenHsist TMHUS TPEyToJIbHUKA

bubnunoreka LIOK
https://m.edso00.ru/88672f38

16

17

18

Tpaneuus, e€ cpenusas TuHUA

Tpanenus, e€ cpenHss JIMHUSA

HpOHOpHI/IOHaHBHBIC OTPC3KU

2 yeTBeEPTH

bubnunoreka LIOK
https://m.edso0.ru/88672358
DI

I'eomerpust: 7 - 9-e

KJIacChI: 0a30BBIT
YpOBEHb: yUeOHUK; 14-¢
n3J1aHue,
nepepabortanHoe, 7-9
knacc/ Aranacsad JI.C.,
Bbytysos B.®., Kagomues
C.b. u np., Ne 981, crp.
243

bubnunorexa LIOK
https://m.eds00.ru/88673064

bu6nunorexa LIOK
https://m.eds00.ru/88673794



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

19

20

21

[IponopumoHanbHbIE OTPE3KU

HeHTp MacC B TPCYI'OJIbHHUKE

[TonoOHble TPEYroNbHUKH

bubnunoreka LIOK
https://m.edso0.ru/88673794
@I': 'eomerpus: 7 - 9-¢

KJIACChI: 0a30BBIi
ypOBEHb: yueOHUK; 14-¢
n3JaHue,
nepepaboranHoe, 7-9
knacc/ Atanacsad JI.C.,
byry3oB B.®., Kanomues
C.Bb. u np., Ne 640, ctp.
165

bubmuoreka [IOK
https://m.edso0.ru/886738fc

bubnuoreka [{OK
https://m.edso0.ru/88673a78

22

Tpu npuznaka nogobus
TPEYrOJIbHUKOB

bubnmorexa LIOK
https://m.edso0.ru/88673bae
@OI': 'eometpus: 7 - 9-e
KJIacChI: 0a30BBIH
YpOBEHb: yueOHUK; 14-¢

U3JIaHue,
nepepaboTtansoe, 7-9
knacc/ Atanacsu JI.C.,
byry3oB B.®., Kagomues
C.b. u op., Ne 661, ctp.
170

23

24

Tpu npusnaka nogoOus
TPEYTOJILHUKOB

Tpu npuzHaka nogodus

bubnunorexa LIOK
https://m.eds00.ru/88673d52

bu6nunorexa LIOK



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

TPEYroJIbHUKOB

https://m.eds00.ru/8867400e

25

26

Tpu npusnaka nogoOus
TPEYTrOJIbHUKOB

[TpumeneHne nog00us PH PeIICHUH
MIPAaKTHUYECKUX 3a/1a4

®OI': T'eometpust: 7 - 9-¢
KJI1acChl: 0a30BbBIT
YPOBEHb: yueOHUK; 14-¢
U3JIaHNE,
nepepaboransoe, 7-9
kiacc/ Aranacsad JI1.C.,
byry3os B.®., Kagomues
C.Bb. u np., Ne 687, ctp.
179

27

28

KonTponbhas padbota no teme
"ITomo0HBIE TPEYTOIHHUKH"

CBolicTBa 1IOIa/Ied T€OMETPUUECKUX
uryp

bubnuoreka [{OK
https://m.edsoo0.ru/8867445a

bubnuoreka [{OK
https://m.edso00.ru/886745fe

29

30

@opmyJIbl U1 TIIOIIAAN
TPEYTOJIbHUKA, NTapaJIeorpaMmma

DopMyITBI IS TIIOMIAIN
TpEeyroJbHUKA, TapajuieJorpaMma

bubmmoreka IIOK
https://m.edso0.ru/88674860
®OI': 'eomerpus: 7 - 9-¢

KJIacChI: 0a30BBIT
YPOBEHb: yueOHUK; 14-¢
U3JIaHUE,
nepepabortannoe, 7-9
kinacc/ Aranacsad JI1.C.,
Byty3oB B.®., Kagomues
C.Bb. u np., Ne 559, ctp.
150

but6mmoreka [IOK
https://m.edso0.ru/88674a22



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22

31

DopmyJIbl U1 TIIOIIAAN
TpeyroJibHUKa, MapajijiejorpaMmma

bubnunorexa LIOK
https://m.edso0.ru/88674a22

32

DopMyIIbI IS TUIOIIAIN
TpeyroJbHUKa, apajuieJorpaMma

bubnunoreka LIOK
https://m.eds00.ru/88675288
®OI': T'eometpust: 7 - 9-¢
KJIacChl: 0a30BBIN

ypOBEHb: yueOHUK; 14-¢
U3JIaHue,
nepepaboransoe, 7-9
kiacc/ Aranacsad JI1.C.,
byty3oB B.®., Kanomues
C.Bb. u np., Ne 567, ctp.
151

33

DopmyJIbl U1 TIIOIIAAN
TpPEyToJIbHUKA, NTapaJIeorpaMmma

3 yeTBepTH

bubnunoreka LIOK
https://m.edso00.ru/8867542c

34

35

36

Brruncnenue niaomaneil Cl1oKHBIX
¢uryp

[Tnomanu ¢uryp Ha kieryaroit 6ymare

[Tnomanu nonobHbIX puryp

bubmuorexa [{OK
https://m.edso00.ru/88674e78

bu6nmorexa LIOK
https://m.eds00.ru/8867473e
@OI': 'eometpus: 7 - 9-e
KJIacChl: 0a30BBIN
YpOBEHb: yueOHUK; 14-¢

U3JIaHue,
nepepaboranHoe, 7-9
knacc/ Aranacsas JI.C.,
byry3oB B.®., Kagomuen
C.Bb. u np., Ne 653, ctp.
167

37

[Tnomanu nonobHbIX puryp



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

38

39

40

41

33,[[&‘11/1 C IPAKTHYECKUM COACPIKAHUEM

3a)1a111/1 C IPAKTHUYCCKUM COACPIKAHUCM

Pemienue 3a1a4 ¢ TOMOIIBIO METO/1A
BCIIOMOTaTeIbHON IUIOIAAN
KonTponbhas pabota no teme
"ITnomans"

bubnunoreka LIOK
https://m.edso0.ru/88675558
bub6nmoreka [IOK
https://m.eds00.ru/88675684
@OI': 'eomerpus: 7 - 9-¢

KJIaCChI: 0a30BBIN
YPOBEHb: yueOHUK; 14-¢
U3JIaHNE,
nepepaboranHoe, 7-9
kiacc/ Aranacsa JI1.C.,
byry3os B.®., Kagomues
C.Bb. u np., Ne 689, ctp.
180

bubnuoreka [{OK
https://m.eds00.ru/88674f90

bu6mmoreka IIOK
https://m.eds00.ru/8867579c

42

Teopema [Mudaropa u e€ npumeHenue

bubmmoteka IIOK
https://m.eds00.ru/88675918

43

Teopema I[Tudaropa u e€ npumeHnenue

bubmmoteka IIOK
https://m.edso0.ru/88675918
@OI': 'eometpus: 7 - 9-e

KJ1acchl: 6a30BBIN
YpOBEHb: yueOHUK; 14-¢
W3JIaHHE,
nepepaboranHoe, 7-9
kinacc/ Aranacsad JI1.C.,
BytysoB B.®., Kagomues
C.Bb. u np., Ne 603, ctp.



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918

158

Teopema I[Tudaropa u e€ npuMeHeHue.

44 IIpoMe:KyTOYHBIH 10JIYI010BOM bubamorexa LIOK

https://m.edso0.ru/88675abc
KOHTPOJIb

45 Teopema [Tudaropa u e€ npumeHenue
@OI': 'eomerpus: 7 - 9-¢
KJIacchl: 0a30BBIN
YpOBEHB: yueOHUK; 14-¢
u3JIaHue,

46 Teopema ITudaropa u e€ npuMeHeHune nepepaboTanHoe, 7-9
kiacce/ Aranacsa JI1.C.,
byty3oB B.®., Kanomues
C.Bb. u np., Ne 604, ctp.
158

Omnpenenenre TPUTOHOMETPUUECKUX
HKIIUH OCTPOTO yria

47 E)gﬂMoyronLHI())ro TieyroanHKa, bubmmorexa LIOK

https://m.eds00.ru/88675d32

TPUTOHOMETPUYECKHE COOTHOIIICHUS B

MPSIMOYTOJTBHOM TPEYTOJTbHUKE

48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnnorexa [JOK

TOXIECTBO https://m.eds00.ru/88675f44
®OI': 'eomerpus: 7 - 9-¢
KJIacChl: 0a30BBIN
yYpOBEHb: yueOHUK; 14-¢

49 OCHOBHOE TPUTOHOMETPUYIECKOE U3JIaHueE,

TOXACCTBO

nepepaboransoe, 7-9
knacc/ Aranacsas JI.C.,
byry3oB B.®., Kagomuen
C.Bb. u np., Ne 706, cp.



https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

185

OcHoOBHOE TPUT'OHOMETPHUYIECKOC

50
TOXIECTBO
KontposbHas paboTa mo teme
51 "Teopema ITudaropa n navyana bubmmorexa [JOK
., https://m.edsoo.ru/8a1407e8

TPUTOHOMETPHUHU
bubnunoreka LIOK
https://m.edsoo.ru/8a1415b2
@OI': 'eomerpus: 7 - 9-¢
KJIACChI: 0a30BBIi
YpOBEHb: yUeOHUK; 14-¢

BriricaHHbIE B IEHTPATBHBIC YTITHI,

52 N . U31aHue,

YIoJl MEXIy KacaTeJIbHOW U XOp0i HepepaboTanoe, 7-9
kiacce/ Aranacsa JI1.C.,
byry3oB B.®., Kanomues
C.b. u np., Ne 781, crp.
206

53 BriucanHbie U LIEHTpaIbHBIE YIIIbI, bubmmnoreka HOK

YIOJI MEXK]ly KacaTeJIbHON U XOpI0H https://m.edsoo.ru/8a141940
54 BrnincanHnble ¥ IEHTpaIbHBIE YTJIbI, bubmmoteka IIOK

YIroJI MEXIy KacaTeIbHOW U XOPAOU https://m.edsoo.ru/8al141b34
55 VYTibl MeXAY XOpJaMu U CEKYLIUMU 4 ueTnepTh
56 VYTIibl MeXAY XOpJaMu U CEKYLUMU

but6mmorekxa [IOK

Brnmcanabie U onMcaHHbBIC https://m.edsoo.ru/8a140f86

57 YETBIPEXYTOJIBHUKH, UX PU3HAKH U @TI': 'eometpusi: 7 - 9-e

CBOMCTBA

KJ1acchl: 6a30BbBIN
YpOBEHb: yueOHUK; 14-¢



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

Bnucannbie n onycaHHEIS

U3JIaHUC,
nepepaboranHoe, 7-9
knacc/ Atanacsad JI.C.,
byty3oB B.®., Kagomuen
C.b. u ap., No 784, ctp.
208

bubnunorexa LIOK

58 quI:IpeXerHBHHKH’ HX HpHsHaKu u https://m.edsoo.ru/8a1416d4
CBOHCTBa
Bnucannble U onucaHHbIe
59 YeThIPEXYTOJIbHUKH, UX PU3HAKU U bubmorexa LIOK
. https://m.edsoo.ru/8a1416d4
CBOHCTBa
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 OIMCAHHBIX YETHIPEXYTOIHHUKOB MIPU
pEILIEHNN T€OMETPUYECKUX 3a/1a4
@OI': 'eometpus: 7 - 9-e
KJ1acchl: 6a30BbII
YpOBEHb: yUeOHUK; 14-¢
[IpumeneHne CBOMCTB BIIMCAHHBIX U u3JaHue,
61 OINMCAaHHBIX YETHIPEXYTOJLHUKOB ITPU nepepaboTtansoe, 7-9
pELIeHNN TeOMETPUYECKUX 3a/1a4 knacc/ Aranacsu JI.C.,
Bbytysos B.®., Kagomues
C.b. u np., Ne 817, cp.
213
62 B3aumHoe pacnonoxenue aByx bu6muoreka [JOK
OKPY>KHOCTEH, 00IITHe KacaTeabHbIe https://m.edsoo.ru/8a1410a8
. bubnuotexa [JOK
63 Kacarite oxpysxtocteit https://m.edsoo.ru/8a1410a8
64 Kontponbras padota mo teme "Yriabl B bubnuorexa [JOK



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8

OKpYXHOCTHU. Brincanusie u
ONMCAaHHbBIC YETHIPEXYTOJIbHUKH"

https://m.edsoo.ru/8a141c88

[ToBTOpEHNE OCHOBHBIX MOHSATUI U

bubnunoreka LIOK
https://m.edsoo.ru/8al41ddc
®OI': T'eometpust: 7 - 9-¢
KJIacChl: 0a30BBIN

ypOBEHb: yueOHUK; 14-¢

65 METOJIOB KypCOB 7 M 8 KJIacCOB, 1 U3/1aHue,
00001IeHIE 3HAHMIA nepepaborannoe, 7-9
kiacc/ Aranacsad JI1.C.,
byty3oB B.®., Kanomues
C.Bb. u np., Ne 688, crp.
179
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypCOB 7 1 8 KJIaCCOB,
66 O606i{eHI/I}e]p3HaHI/II7L 1 bubmorexa IOK
N . https://m.edsoo.ru/8al4lefe
IIpomexyTOUYHBIH ro10BOI
KOHTPOJIb
bubmmoreka IIOK
o Hrorosas konTposbHas padota 1 https://m.edsoo.ru/8a142368
[ToBTOpPEHNE OCHOBHBIX IMMOHSATHH H
68 METOJIOB KypcOB 7 U 8 KJIacCOB, 1 bubmorexa LOK
. https://m.edsoo.ru/8al420ac
0000111eHIe 3HAHMIA
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

6.2

Pacno3HaBath OCHOBHEIC BHUIbI ‘-IeTBIpéXYFOJIBHI/IKOB, HnX 3JICMCHTHI,
MOJIL30BaThCS MX CBOMCTBAMH IIpH pCHICHUN I'€COMETPUUCCKHUX 3aJa4d

HpI/IMeHHTB CBOMCTBA TOYKH nepeceucHuss McEanaH TpPCYyroJibHUKa

(eHTpa Macc) B pelIeHUH 3a1a4

6.3

6.4

Biamers nonsTMEM cpenHEH JIMHMM TPEYTOJIBHMKA MW TpalleluH,
IPUMEHATh HMX CBOMCTBA IpU pEIIEHUM TIE€OMETPUUYECKUX 3ajad.
ITons3oBatbcst Teopemont Paneca U TEOPEMON O MPONMOPLUOHAIBHBIX

OTPE3Kax, IPUMCHATD UX IJIA PCHICHUA IMPAKTHUYCCKUX 3a1av

HpI/IMeHHTB INpU3HAKKU 1100 ous TPEYTOJIbHUKOB B  PCHICHUHA

TCOMCTPHUYICCKUX 3a1a4

6.5

[Tonb3oBatbes Teopemoit [ludaropa s perieHns reoMeTpUIecKuX U
npakTuueckux 3amad. CTpoUTh MAaTeMaTHYeCKyH MOJEelb B
MPaKTUYECKUX 3aJa4aX, CAMOCTOSTENbHO JENIaTh YePTEX U HAXOAUTh

COOTBETCTBYIOIINE JITTUHBI

6.6

BJ'IaI[eTB MOHATHUAMU CHHYCA, KOCHMHYCA M TaHI'€HCa OCTpPOro yria
OpsAMOYTOJIBHOT'O TpCYrOJIbHHUKA. Ilonp30BaThCs ITUMHU MOHATHSAMHU

AJId pCIICHUS MMPAKTUYCCKUX 3aaa4d

6.7

6.8

Beruucnsate (pa3nuuHbIME  crIOCOOaMHU) TUIOMIAAL TPEYTOJIbHUKA |
IUIONIAAM MHOTOYTONBHBIX GUryp (Monb3ysach, TI€ HEOOXOAMMO,
KJIBKYJISATOPOM). [IpUMEHSTh MONTyYeHHbIE YMEHHUS B MPAKTUUYECKUX

3agadax

Bragets NOHATUAMHU BOMCAHHOTO U LIEHTPAJIIBHOTO YIJIa, UCIOJIb30BaTh
TEOpPEMBI O BIMCAHHBIX yIiaxX, yriiax MeXay XopAaMu (CEeKyIIUMHU) U
yIie MEXAy KacaTelbHOW M XOPJOM NpH pPEHIEHHH IE€OMETPUUECKUX

3a7a4

6.9

Bnagerp mNoHATHEM OIHCAaHHOI'O ‘ICTBIpéXYFOJ'IBHI/IKa, IMPUMCHATDH




CBOMCTBA ONMCAHHOI'O YETBHIPEXYTOJBbHUKA IIPYU PELICHUU 33124

6.10

IIpuMeHATH IONy4YEHHBIE 3HAHMSA HA IPAaKTUKE —  CTPOUTH
MaTeMaTUYECKHEe MOJEIH Ul 3a1a4 pealbHOW JKU3HH U IPOBOIUTH
COOTBETCTBYIOIIIME BBIYUCICHHS C NPUMEHEHHEM NOJ00US U

TPUTOHOMETPHH (IIOJIB3YSCH, IJIe HEOOXOAUMO, KAIBbKYJISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUS

6 I'eomerpus

6.1 Yeteipéxyronpuuku. [lapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroibHUK, poMO, KBaJpaT, UX IPU3HAKK U CBOWCTBA

6.3 Tpaneuus, paBHOOOKas Tpanenus, e€ cBoicTBa U npusHaku. [IpsmoyronabHas
' Tparnenus

6.4 Meron yasoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUU TpEYrojbHUKA U Tpaneuuu. LleHTp Mace TpeyroipHuKa

. [Tomobue TpeyronbHUKOB, Kod(duimeHT mnomodus. I[Ipm3Haku momo0us
' TpeyroyibHUKOB. [IprMeneHne noqo0us npy peleHny IpakTHYeCKUX 3a/1a4

67 @opmysibl AN IUIOIIAAM  TPEyrojibHUKA, Iapajuiesorpamma, pomba u
' Tparnenuu

6.8 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOLICHHE IUIOMIAJCH
' Mo00HBIX QUryp

6.9 Brruucnenue miuomaneit TpeyrolibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPAKTUYECKHX 3a/1a4

CuHyc, KOCHHYC, TAHT'€HC OCTPOrO YIJla HpPSMOYTIOJbHOIO TpPEyrojbHHKA.
6.11 OCHOBHOE  TPUIOHOMETPUYECKOE  TOXAECTBO.  TPUIOHOMETPUYECKHE
¢bynkum yrios B 30°, 45° u 60°

6.12 Brincannaple W LEHTpaNbHBIE YTJBI, YTOJ MEXIy KacaTelbHOH M XOpAOil.
' VYTasl MeXAy XOpAaMy U CEKyIIUMU

6.13 BrnrcanHbIE U ONMCAHHBIE YETHIPEXYTOJIBHUKHI

6.14 B3aumHoe pacnonoxkeHue JBYX OKpykHocTeil. Kacanume okpyskHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSAM



IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOH NPOrPaMMbl OCHOBHOTI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaluy HaJl MHOXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh IpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 IpYyrux y4yeOHbIX NIPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCUOMa, TeopeEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKA3bIBAaHU M

YMeHue ornepupoBaTh MOHSATHSAMHU: HaTypaJlbHOE YHCIIO, TMPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJb YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIaMH, CpaBHUBATb U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATh YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHU
Oosbllle E€IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
peoOpa3oBaHus IENbIX, APOOHO-pAallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0OKEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
W TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTth MOHATHAMU: GYHKUUA, TpaduK QyHKIUH, HYIH
byHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAUMCHBIIEEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MPONOPIMOHATILHOCTD, JHHEHHas (PyHKIUS, KBaApaTUyHas (yHKIIHA,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEJAMETOB W pEAIbHOW IKM3HHM, YMEHHE BBIpAXKaTh

(1)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUYNHAMU

Ymenue OIIepUPOBAThH HOHSATHSMMU: [10CJIeI0BATENbHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPEcCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTth 3ada4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLICHTHI,
JO0JIM MW YaCTHu, AIBUKCHUC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTH
IIOKYIIOK U yCJIYT, HAJIOT'H, 3ala4Uu U3 obOnacTu YHpaBJCHUA JAUYHBIMU U
CEMEMHBIMU (l)I/IHaHCaMI/I); YMCHUC COCTaBJIATH BBIPpAXKCHUA,
YpaBHCHUA, HCPABCHCTBA W CHUCTEMblI 110 YCJIOBUIO 3aadadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYTOJIbHUKH, MHPSIMOYTOJIBHBIA TPEYroJbHUK,

MEaraHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYTOJIbHUKA, quLIpéxyr OJIbHHK,




napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
OKPY’>KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
JKU3HHM, Ha HAXOXXICHUE IEOMETPUYECKUX BEIUYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MEeXAYy MNpSIMbIMHU, TEPIEHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM W NPSMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamuieIbHOCTh U MEPIECHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYIKAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHMKA,
teopeMy Iludaropa, TpuUroHomMeTpuyeckue COOTHOLIEHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YHCIIO, CKATISPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJIB30BaTh BEKTOPBI M KOOPAMHATHI MU IPEACTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBI, cpeaHee  apudMeTHyYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIeKaTh, HMHTEPIOPETUPOBATb M  IMPeoOpa3OBHIBAThH



15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY KarolleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIy4allHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO repedopa M C HCIOJIb30BAaHHEM
MpaBWIa YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peabHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpPATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHUs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSIBICHHUE 3aKOHOB MAaTEMaTHUKHU B
HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTAThI,
MOJIyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, NPUBOJIUTH
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BIYUCIECHUS

11 Harypanbnsie u nensie ynucna. [Ipu3Haky 1e1MMOCTH LIEIIbIX YUCE

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MIEPUOINICCKHE IPOOH

13 Panuonanenple  yMcna. Apu@MmeTHdeckue Olepalud ¢  PalUOHAIbHBIMU
- yHUCllaMu

14 JelictBuTtenpHble uuciaa. Apu(pMETHYECKHE ONEepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHHS, HPUKHUIKA U OLEHKa
- pe3yJbTaTa BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpaK€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

99 Crenenp ¢ uenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
- CBolicTBa CTENEHU

2.3 MHorouneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HAaTypaJbHOM  CTEINEHH. HevictBuss ¢
' apu(pMeTUYEeCKUMHU KOPHSIMH HaTypajibHON CTEIEHH
3 YpaBHEHMS U HEPABEHCTBA

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. ypaBHEHUN

39 Llenple u nApoOHO-panoOHaTbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 337024
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX




MPOLEHTOB

S) OyHKIMU
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ysknuu. OoOmacteh
OIpeieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pyHkiuu. Hynu gynkuuu. IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. Hanbospinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunate! Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaThnas npsmas
6.2 JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHue reoMeTpu4ecKix BeIMYUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka. ['eomerpus: 7 - 9-e kimaccel: 0a30BBId ypOBEHb: y4ucOHHK; 14-¢
u3lanue, nepepadboranHoe, 7-9 kiacc/ Atanacan JI.C., byryzoB B.®D.,
Kamomes C.b. wu np., AxmmonepHoe oOmectBo «M3marenbcTBO

«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA

Jlykuuesa E.}O. Ocobennocty 00y4eHHsl MaTEMaTUKE B KOHTEKCTE COJIEPKaHUs
®OI'OC: yuebHo-MeToanueckoe mocooue — M.: CII0 ATITIO, 2013.

I'eomerpus. COOpHHK NpUMEpPHBIX padoyux mporpamm. 7-9 knaccel: y4deO.
nocobue ams obmieoOpa3oBar. opranmuzamuit / coct. T. A. Bypmucrpona. 6-¢
nu3n. - M.: [Ipoceemenue, 2020.
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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[elOB IIKOJbHOM MaTEMaTHKH,
UMEIOIINIA CBOEU 1EIbI0 00ECeUnTh M3YyYeHUE CBOMCTB M Pa3MepoB (QUTyp, UX
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONMPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydYeHUs reOMETpUH Ha ypPOBHE OCHOBHOIO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOJAUTD
JI0Ka3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCykKJIe€Huss «OT TMPOTHBHOIO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPIKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPEJEIUTh F€OMETPUUYECKYIO (DUTypy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCA YUYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBaTHOCTh ITOJYYEHHOTO PE3YyJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4eOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYP
U TIOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBbIX YMEHHUA B (PU3HUKE U
TEXHUKEe. OTH CBA3M HauOosiee SpPKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEAYIOLUIME OCHOBHBIE DPa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIMYMH», «/[eKapTOBBl ~KOOpAMHATBI HAa  IUIOCKOCTH,
«BekTops», «JIBmkenus miaockoctiy, «IIpeodpazoBanus mog00us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelwo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
9 KJTACC

Cunyc, kocuHyc, TaHreic yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DPOPMYIIBI IPUBEACHUS.

Pemenue TtpeyronbHuKOB. TeopeMa KOCHMHYCOB M TeEOpEMa CHHYCOB.
Pemenue mnpakTHYeCcKHX 3a1ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTORB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOpPI, TEOPEMBI O NPOU3BEACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAIpaTe KaCaTEIbHOM.

Bektop, anumHa  (MOIyJlb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOXKHO  HallpaBJICHHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OlE€paluy HajJ BeKTOpamH. PasznoskeHue BeKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalIIpHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPY>KHOCTH
B KOOpJMHATAX, NEPECEUCHHE OKPYKHOCTEH M MPSIMbIX. METOJI KOOPAUHAT U €ro
IIPUMEHEHUE.

[IpaBunpHBlE MHOrOYyrojdpHuUKHM. [InuHa OKpyxkHOcTH. I'pagycHas w
paguaHHas Mepa yria, BBIUMCICHHUE JUIMH Iy OKpyxkHocTeil. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBU>KEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (GUryp (sremMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJI OKpPYXKaIIIeH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa dKOJIOTHUECKUX MPOOJIeM U IMyTEH WX PEIICHNUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 10oruyecKkue 1eMcTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATH, (OPMYIHpPOBaTH UM  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpUIATENIbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh aAPTyMEHTAIUIO, TPHUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HanWOoJiee TOIXOMAMUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHHUS M BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPEOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS HMHPOPMALUU U HWIUTFOCTPUPOBATH
peraemMbie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW rpaduKod W UX
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS MO XOAY pPELICHHS
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yIIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JpYyruX
YYaCTHUKOB JMaliora, OOHApyKUBAaTh Pa3IMyue M CXOJCTBO IMO3ULIMUH, B
KOpPEKTHOM opme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pPE3yJbTaTbl  PEIICHUs 3aJa4H, IKCIIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh ()OpMaT BBICTYILIICHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBHTYJIbHOM
palboTHI IPH PEIIeHNU YUYEOHBIX MaTeMaTHUECKHX 3a]1aY;

IPUHUMATH L€Ib COBMECTHOM JEATENBbHOCTH, MJIAHHUPOBATh OPraHU3ALIMIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHUE), BHIIOJIHATH CBOIO YacTh pabOTHI
U KOOPAMHHMPOBATh CBOMU JIEHCTBUS C JAPYTMMU WIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJICTh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJIS IIPoIIecca U pe3yibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33a/1a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HAWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IEIATEIBHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKCHHS 1IeJH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIIHE
IpEeIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX VYIJOB, HAXOAUTh C HX
NOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPAMOYTOJIBHOTO TPEYTOJbHUKA («pElIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISTOPA) TUHBI
Y YIJIBI 17151 HETAOIMYHBIX 3HAUEHUH.

[Tonb30Batbes hopmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JJIsl HAXOKJIEHUS Pa3IMYHbIX
3JIIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELICHNH T€OMETPUUYECKHX 3a/1ay.

Brnagete moHsTHMSMH — npeoOpa3oBaHMS — MOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. ITonp30BaThCs CBOMCTBAMU MO100MS MPOU3BOJIBHBIX
¢uryp, yMeTb BBIYHCIATH JUIMHBI W HAXOAWUTh YIIBl Y MOAOOHBIX (uryp.
[TpumeHsATh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7avax. YMEThb MPHUBOJIUTH
IpUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYLINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpamMH, MOHUMAaTh MX TI'€OMETPUUECKUNA U (PU3HUECKUN
CMBICJI, TNPUMEHSATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3ajaad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKJACHHS IJIUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, INPUMEHSATh €ro B
PELICHNH N'€OMETPUUECKUX U IPAKTUYECKUX 3a]a4.

Bragete NOHATHSIMHM NPAaBUIBHOIO MHOIOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, YMETh BBIYUCIATH IUIOIIA]b
Kpyra u ero yacteil. [[puMeHsITh NoJydYeHHbIE YMEHHS B IPAKTUYECKUX 3a7adax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
IUIOCKOCTH B IPOCTEUIINX CITyYasiX.

[IpuMeHATh MOJIydeHHBIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJIEINIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOoJ00MUs W TPUTOHOMETPUUECKUX (YHKIUN (MOJB3YsACh, T/
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnmnorexa [JOK
CUHYCOB. Penienue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeobpa3zoBanue nonodus. Merpuyeckue 10 1 bubmmoreka [JOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Berxcropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TIIOCKOCTH 9 1 bubmorexa HOK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHbIE MHOTOYTONIBHUKHU. [[THA
5 0119 YKHOCTH U TLIIO ya b Kpyra 8 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mnomanei
bubmmoteka IIOK
6 6
JlpmKeHIs IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 5 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

9 KJIACC
KosunvecTBO 4acoB . JIeKTPOHHBbIE HU(POBHIE
ILlnanupyembIi
Ne i/m Tema ypoka KonTpoJbHble o0pa3oBaTe/bHbIE
Bcero paGoThI nepuoa/PaxkTuyeckas pecypebr
aara
Omnpenenenue BEKTOpoB. Pu3nyeckuil u Bu6muoteka [JOK
1 . 1 1 yeTBepTH
FEOMETPUYECKHUIT CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
5 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, 1 bubnnorexa [JOK
YMHOKCHHE BEKTOpa Ha YKCIIO https://m.edsoo.ru/8a144a8c
bubmuoreka [IOK
https://m.edso0.ru/8al44d52
®I': Aranacsn JI. C.,
3 CrnoxeHue U BBIYUTAaHHE BEKTOPOB, 1 Byty3oB B. ®@., Kangomues
YMHOKE€HUE BEKTOpa Ha YUCIIO C. b, llo3usxk 3. I'., FOauna
N. U. T'eomerpusi. 7-9 xnacc.
- M.: [Ipocsenienue, 2018,
ctp.204, Ne753
4 CrnoxeHue 1 BBIYUTAHUE BEKTOPOB, 1
YMHOKE€HHUE BEKTOpa Ha YUCIIO
5 Pa3noxeHne BekTopa 1o 1Bym 1
HEKOJUIMHEapHBIM BEKTOpam
but6mmorexa [IOK
https://m.edsoo.ru/8al44fhe
6 Koopnnnats! BekTopa. BBOAHBIH 1 ®I': Aranacsn JI. C.,

KOHTPOJIb.

byry3oB B. ®@., Kanomies
C. b., llo3nsak 2. I'., Oguna
N. 1. I'eometpus. 7-9 knacc.


https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe

- M.: [Ipocsenienue, 2018,
ctp.206, Ne774

CkansipHO€E ITPOU3BEAECHNUE BEKTOPOB,

7 €ro IpUMEHEHHUE JIJIsl HaXOXKICHUS bubmorexa LIOK
https://m.edsoo.ru/8a14539c
JUTHH U YTJIOB
CxalsipHOE IMPOU3BEICHHE BEKTOPOB
8 ero HpiMeHeII;I/IC zm;f HaXO}K,Z[eHI/II;I ’ bubamorexa LOK
https://m.edsoo.ru/8a14550e
JUTHH U YTJIOB
9 Pemrenne 3a1a4d ¢ moMoIIbIO BEKTOPOB bubmmorexa LIOK
https://m.edsoo.ru/8al44c3a
bubnunoreka LIOK
https://m.edsoo.ru/8a1458c4
®I': Aranacsn JI. C.,
10 Pelienue 3a1a4 ¢ IOMOILLI0 BEKTOPOB byrysos B. ©., Kanomnes
C. b., llo3nsak O. I'., KOguna
HN. 1. I'eomerpus. 7-9 knacc.
- M.: [IpocBenienue, 2018,
ctp.213, Ne792
11 [TprMeHeHre BEeKTOPOB JIs PEelIeHUs
3aja4 (U3HUKU
12 KonTponbHas pabora no teme bubmmnoreka HOK
"BekTops!" https://m.edsoo0.ru/8a145b08
13 JlexapToBBI KOOPIMHATHI TOUEK Ha
IIJIOCKOCTH
bubnunorexa LIOK
. https://m.edso0.ru/8a145c48
14 VYpaBHeHME NpsAMOi

®I": Aranacsn JI. C.,
byry3oB B. ®@., Kanomues



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
https://m.edsoo.ru/8a145c48

C. b., Ilo3nsak DO. I'., Oguna
N. U. T'eomerpus. 7-9 knacc.

- M.: IIpocBeuienue, 2018,
cTp.245, Ne964

15 VYpaBHeHMEe npsAMoit
16 YpaBHeHHE OKPYKHOCTH bubnrorexa LIOK
https://m.edso0.ru/8al4635a
17 KoopauHatsl Todek nepeceueHus 2 wetBepTh bubnnoreka [JOK
OKPYXXHOCTH M TIPAMOI https://m.edsoo.ru/8a146620
®I": Aranacsau JI. C.,
MeTo KOOpAUHAT MPU PEIICHHH byrysos B. ©., Kazomues
18 TEOMETPUIECKHX 3a/1a4, PAKTHICCKHUX C.B., Hoawsax 3. I, Homna
H. U. T'eomerpus. 7-9 knacc.
sanat - M.: IIpocsenienue, 2018,
ctp.238, Ne935
Meroa KOOpAUHAT NPH PELIEHUHN
19 TeOMETPUYECKUX 33]1a4, IIPAKTHIECKUX
3a1a4
Meroa KOOpAUHAT NPH PELIEHUHN
20 TeOMETPUYECKUX 33]1a4, IIPAKTHIECKUX
3a/1a4y
KonrtponbHas pabora no reme
21 "ZLeK:pTOBLI Kzop,uHHaTLI Ha Bubmmorexa IOK
. https://m.edsoo.ru/8al46e0e
TUTOCKOCTH
99 Ornpenenenrie TPUrOHOMETPUUECKUX bubnuotexa [JOK
¢ynkuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
23 DopMyJibl IPUBEACHUS
24 Teopema KOCHHYCOB bubmuotexa [IOK



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a1424bc

https://m.edsoo.ru/8a14336¢

25 Teopema KOCHHYCOB
bubnnoreka [JOK
26 Teopenma kocuiycos https://m.edsogru/8a142d5e
bubmuorexa [IOK
2 Teopenma cirycon https://m.edsogru/8a142e8a
28 Teopema cuHycCOB
29 Teopema cuHycoB
30 Haxosxnienue 1jiiuH CTOPOH U BEJIMYUH bubmmoreka [JOK
YIJIOB TPEYTOJIbHUKOB https://m.edso00.ru/8a1430b0
31 Pemenune TpeyroinbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
32 Pemenune TpeyroinbHUKOB bubmmorera LIOK
https://m.edsoo.ru/8al42ac0
bubmmorexa [IOK
33 Petuetiiie TpeyrombHHKOB 3 vereepTe https://m.edsogru/8a142ac0
34 Pemenue TpeyronpHuKoB Brbmiorexa LIOK
https://m.edsoo.ru/8al42ac0
35 IIpakTHueckoe MIPUMEHEHNE TEOPEM bubnnorexa [JOK
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c
36 [IpakTyeckoe NpUMEHEHHE TEOPEM
CHHYCOB U KOCHHYCOB
KonTpomnpHas pabota mo Teme
37 "Pemmenue TpeyroJbHUKOB" . bubmuorexa [IOK
IIpomesKyTOUHBIN MOJIYT0A0BOM https://m.edsoo.ru/8a14392a
KOHTPOJIb
38 [TonsiTre 0 MpeoOpa3oBaHUM TOA00HS bubmorera [JOK

https://m.edsoo.ru/8a143ab0



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
https://m.edsoo.ru/8a142ac0
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https://m.edsoo.ru/8a143ab0

COOTBETCTBEHHBIE DJIIEMEHTEI

bubmuoreka [JOK

39 oA00HBIX puryp https://m.edsoo.ru/8al143de4

40 COOTBETCTBEHHBIE AJIIEMEHTHI
noJ00HBIX (Uryp
Teopema o mpou3BeIeHUU OTPE3KOB

41 XOpJI, TeOpeEMa O IPOU3BEACHUU bubnnoreka [JOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edso0o.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o mpou3BeIeHUU OTPE3KOB

4 XOpH, TeopeMa O IPOU3BEICHUN bubmmorexa [IOK
OTPE3KOB CEKYILHX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeabHOM
Teopema o mpou3BeIeHUU OTPE3KOB

43 XOpH, TeopeMa O IPOU3BEICHUN bubmmorexa [IOK
OTPE3KOB CEKYILUX, TEOpEMa O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeabHOU

44 [IpuMeHeHne TeopeM B pEeLICHUH bubnnorexa [JOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8al143f06

45 [Ipumenenue TeopeM B pelieHUN bu6nuorexa [IOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8al443fc

46 IIpuMeHeHne TeopeM B peleHUuN bubnnorexa [JOK
reOMETPUYECKUX 3a]1a4 https://m.edso0.ru/8a144578
KonTponbhas pabota no teme

47 "IIpeoOpa3oBanue moaoous. bubmorexa [IOK
Metpuueckre COOTHOLIEHHUS B https://m.edso00.ru/8al447a8
OKpy>kHOCTH"

48 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



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
https://m.edsoo.ru/8a146fda

bubmuoreka [JOK

49 Hueo m. Jlmka OkpyxHOCTH https://m.eds00.ru/8a1472c8
bubmuorexka [JOK
>0 Hueo m. Jlmka OkpyxHOCTH https://m.edsogru/8a14714c
51 JlnvHa TyTM OKPYKXKHOCTH
bubnmoreka [JOK
52 Panuansas Mepa yra https://m.edsogru/8a14714c
53 [Tnomane kpyra, cekTopa, cermeHTa bubmiorexa LIOK
https://m.edso00.ru/8al147426
54 [Tnomane kpyra, cekTopa, cermeHTa 4 yetBepTb Bubmmorexa LIOK
https://m.eds00.ru/8a147750
55 [Tnomane kpyra, cekTopa, cermeHTa Bubmmorexa LIOK
https://m.edso00.ru/8a147750
56 ITousTue o JABHUKCHUU ITJIOCKOCTHU bubmotexa HOK
https://m.edsoo.ru/8al47c82
57 [TapamnensHbIN IEPEHOC, TOBOPOT bubmorexa LIOK
https://m.edso0o.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT Bubnuorexa LIOK
https://m.edsoo.ru/8a147f16
59 [TapannensHbIN IEPEHOC, TOBOPOT
60 [TapamienpHbli IEPEHOC, IOBOPOT
61 [IpumeHeHne NBUKEHUI PHU PEILICHUN bubnuoteka [JOK
3a71au https://m.edsoo.ru/8a1480e2
KonTponbhas pabota no remam
62 "IIpaBHIIbHBIE MHOTOYTOJIbHUKH.
OxpysxHOCTb. [IBUKEeHUs I0cKoCTH"
63 [ToBTOpeHnue, 060061IeHNE, bu6nmoreka [JOK

CHCTeMaTHU3alus 3HaHUH. I/I3MepeHI/Ie

https://m.edsoo.ru/8a148524
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F€OMETPUUYECKHUX BEJIUYHUH.
TpeyroapHUKH

64

[ToBTOpeHnue, 06001ICHNE,
cUCTEeMAaTH3aIs 3HaHUM.
[TapanienbHble U NEPIICHIUKYIIIPHBIE
npsiMble

bu6mmoreka [JOK
https://m.edsoo.ru/8a148650

65

66

67

[ToBTOpEHmE, 0600IICHUE,
cucremarusanus 3HaHui. OKpy>KHOCTb
U KpyT. ['eomeTpruyeckne nocTpoeHus.
VYTIBl B OKpYKHOCTH

[ToBTOpEHHE, 0000IICHUE,
cucTeMaTu3alus 3HaHui. BriucanHeie u
OIMCAHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

HToroBast KOHTpoIIbHAs paboTa.
HToroBblii rogoBoii KOHTPOJIb

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, o6odIIEHNE,
CHCTEMAaTH3aLMs 3HAaHUH

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

6.2

6.3

6.4

6.5

6.6

6.7

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOAHUTH C UX
IIOMOLIBIO0 PA3JIMYHBIE 3JIEMEHTHl IPSAMOYIOJIBHOTO TPEYrOJbHUKA
(«pemieHne  MPSMOYTOJBHBIX  TPEYroJbHUKOBY»). Haxomuts  (c

IIOMOIIBIO KaﬂbenﬂTopa) JAJIMHBI U YTJIbL JJIA HETAOIMYHBIX 3HAYECHUH

[Tonb3oBaTbCs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUUECKUM TOKJIECTBOM [UIsl HAXOXKJIEHUS COOTHOIICHUM

MCKAY TPUTOHOMCTPHUICCKUMHA BCIIMUNHAMHA

Hcnonp3oBarh TCOPEMblI CHHYCOB U KOCHUHYCOB I HAXOXKIACHUA
Pa3JIMIHBIX J3JIEMCEHTOB TPCYI'OJIbHHUKA («pemeHne TpEyT: OJ'ILHI/IKOB))),

MPUMCHATH UX ITPU PCIICHUHN T'COMETPHUICCKUX 3a0a1

Brnagerp monsiTusMu TipeoOpa3zoBaHUS MOAOOUS, COOTBETCTBEHHBIX
AMEeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThes cBoWCTBaMU MOAOOHS
MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JJIWHBI U HAXOJIUTh YIJIBI Y
noAaoOHbIX ¢uryp. IlpuMeHsTh cBOMCTBAa MOAOOMA B MPAKTHYECKUX
3ama4ax. YMeTh TPHUBOAUTH MPUMEpPbl MOAOOHBIX (uryp B

OKpY KaroIleM MUpe

ITonp30BaThCA TeOpeMaMu O IMPOU3BCACHUHU OTPE3KOB XOpHA, O

MPOU3BCACHUN OTPC3KOB CCKYIHX, O KBAApATEC KacaTelbHOU

[Tonp30oBaTbCcst BEKTOpamu, IIOHUMaTb HUX TEOMETPUYECKHM U
(U3MYECKUN CMBICH, MPUMEHSATh MX B PEIICHUU T€OMETPHUYECKHX H
¢dbusuveckux 3amad. [I[pUMeHsTh CKaIIpHOE MPOUM3BEICHHE BEKTOPOB

JJI1 HAXOXACHUA NJIVMH U YTJIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUU T'€COMCTPUYCCKUX U MPAKTHUICCKUX 3a1a4




6.8

6.9

6.10

Brnagerp  MOHATUSMH — TPAaBHJIBHOTO  MHOTOYTOJBHUKA,  JIMHBI
OKPYXHOCTH, UIMHBI JYI'M OKPYKHOCTH W paJMaHHON Mepbl yria,
yMETh BBIUMCIATH IUIOHIa[b Kpyra W ero dacted. I[IpumeHsTh

MOJIYUYCHHBIC YMCHUS B ITPAKTHUYCCKUX 3adadax

HaxoauTs ocu win HEHTPbl CUMMETPHUH (QUTYD, TPUMEHSTh JIBUKCHUS

IIJIOCKOCTH B IIPOCTEUIIUX CIIydasx

IIpuMmeHATh DNONy4YEHHBIE 3HAaHMS HA IIPAKTUKE —  CTPOUTH
MaTeMaTUYECKHEe MOJEIH Ul 3a1a4 pealbHOW JKU3HH U IPOBOIUTH
COOTBETCTBYIOIIIME BBIYUCICHHS C NPUMEHEHHEM NOJ00MS U
TPUTOHOMETPUYECKHX (YHKUMK (TONB3YSACh, TI/A€ HEOOXOIUMO,

KaJbKYJISITOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKeCcTBO. DOPMYITBI IPUBEICHUS
Pemenune tpeyrompHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PereHue
6.2 NPAaKTUYECKUX 3aJad C HCIOJb30BAaHHEM TEOPEMbl KOCHHYCOB M TEOpPEMBI
CHHYCOB
6.3 [TpeobpazoBanue momodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeCHUN OTPE3KOB XOPJ, TEOPEMBI O TIPOU3BEICHUN OTPE3KOB
' CEeKYIIHX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bekrop, mimmHa  (MOIysib)  BEKTOpA,  COHAIPABICHHBIC  BEKTOPBI,
65 MPOTHBOIOJOKHO HANpPABICHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpaIlMK HAJl BEKTOpaMu. Pa3iioxkeHue BeKTopa mo JIByM
HEKOJUTMHEAPHBIM BEKTOpaM
65 Koopaunatsl BekTopa. CKansipHOE MPOU3BENIEHHE BEKTOPOB, IPUMEHEHUE IS
' HAXOXXJCHHS JJIMH U yTJIOB
JlekapTOBbI KOOPJIMHATHI Ha IUIOCKOCTH. YpPaBHEHUS MPSIMON M OKPYKHOCTH B
6.7 KOOp/IMHATAX, MEePEeceYeHNne OKPYKHOCTEH U MPsAMBIX. MeTo1 KOOpAWHAT U €T
IIpUMEHEHHE
6.8 [IpaBuUIIHbHBIE MHOTOYTOJIBHUKH
6.9 JnuHa oKpy)XHOCTHU. [ 'pajgycHas 1 paJuaHHas Mepa yria, BEIYUCIIEHUE UTUH JTyT
' OKPY>KHOCTEN
6.10 [Inomanp kpyra, ceKTopa, CerMmeHTa
6.11 JIBIKEHHsI ITUIOCKOCTM M BHYTPEHHHE CUMMETpUM (Uryp (dJIeMeHTapHbIe

npencrasienus). [lapamnensheiil nepenoc. I[loBopot



IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOH NPOrPaMMbl OCHOBHOTI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepalvy HaJ MHOXECTBAMU;, YMEHHUE OIEPUPOBATH IOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh IpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 IpYyrux y4yeOHbIX NIPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCUOMa, TeopeEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSATHSAMHU: HaTypaJlbHOE YHCIIO, TMPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJb YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIaMH, CpaBHUBATb U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATh YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHU
Oosbllle E€IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
peoOpa3oBaHus IENbIX, APOOHO-pAallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0OKEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
W TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKUUSA, rpaduk QyHKIMH, HYIN
byHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAUMCHBIIEEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MPONOPIMOHATILHOCTD, JHHEHHas (PyHKIUS, KBaApaTUyHas (yHKIIHA,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEJAMETOB W pEAIbHOW IKM3HHM, YMEHHE BBIpAXKaTh

(1)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUYNHAMU

Ymenue OIIepUPOBAThH HOHSATHSMMU: [10CJIeI0BATENbHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPEcCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTth 3ada4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLICHTHI,
JO0JIM MW YaCTHu, AIBUKCHUC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTH
IIOKYIIOK U yCJIYT, HAJIOT'H, 3ala4Uu U3 obOnacTu YHpaBJCHUA JAUYHBIMU U
CEMEMHBIMU (l)I/IHaHCaMI/I); YMCHUC COCTaBJIATH BBIPpAXKCHUA,
YpaBHCHUA, HCPABCHCTBA W CHUCTEMblI 110 YCJIOBUIO 3aadadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYTOJIbHUKH, MHPSIMOYTOJIBHBIA TPEYroJbHUK,

MEaraHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYTOJIbHUKA, quLIpéxyr OJIbHHK,




napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
OKPY’>KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
JKU3HHM, Ha HAXOXXICHUE IEOMETPUYECKUX BEIUYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MEeXAYy MNpSIMbIMHU, TEPIEHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTrOJIbHUKH, CAMMETPHUS OTHOCUTEIHHO
TOYKM W NPSMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamuieIbHOCTh U MEPIECHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHMKA,
teopeMy Iludaropa, TpuUroHomMeTpuyeckue COOTHOLIEHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YHCIIO, CKATISPHOE MPOU3BEICHUE BEKTOPOB;
YMEHUE HCIOJIb30BaTh BEKTOPBI M KOOPAWHATHI JJI IIPEACTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBI, cpeaHee  apudMeTHyYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIeKaTh, HMHTEPIOPETUPOBATb M  IMPeoOpa3OBHIBAThH



15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY KarolleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOJUTh BEPOATHOCTU CIIyYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO repedopa M C HCIOJIb30BAaHHEM
MpaBWIa YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peabHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpPATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHUs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTAThI,
MOJIyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, NPUBOJIUTH
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BIYUCIECHUS

11 Harypanbnsie u nensie ynucna. [Ipu3Haky 1e1MMOCTH LIEIIbIX YUCE

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Panuonanenple  yMcna. Apu@MmeTHdeckue Olepalud ¢  PalUOHAIbHBIMU
- yHUCllaMu

14 JelictBuTtenpHble uuciaa. Apu(pMETHYECKHE ONEepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHHS, HPUKHUIKA U OLEHKa
- pe3yJbTaTa BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpaK€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

99 Crenenp ¢ uenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
- CBolicTBa CTENEHU

2.3 MHorouneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HAaTypaJbHOM  CTEINEHH. HevictBuss ¢
' apu(pMeTUYEeCKUMHU KOPHSIMH HaTypajibHON CTEIEHH
3 YpaBHEHMS U HEPABEHCTBA

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. ypaBHEHUN

39 Llenple u nApoOHO-panoOHaTbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 337024
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX




MPOLEHTOB

S) OyHKIMU
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ysknuu. OoOmacteh
OIpeieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pyHkiuu. Hynu gynkuuu. IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. Hanbospinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunate! Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaThnas npsmas
6.2 JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHue reoMeTpu4ecKix BeIMYUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOJANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA
Artanacsu JI. C., byty3oB B. ®@., Kagomues C. b., [To3usax 3. I'., FOguna U. N.

['eomerpus. 7-9 kmacc. - M.: IIpocsemenne, 2018

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA
['eometpus. Coopuuk padouux nporpamm. 7—9 kmaccel / coct. T. A.
Bypmuctposa. - M.: IIpocsenienue, 2016.
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