MYHHIUIIAJIBHOE ABTOHOMHOE
OBIIIEOBPA30OBATEJIBHOE YYPEX/JIEHUE
CPEJIHSAS OBIIEOBPA30OBATEJIbBHAS HIKOJIA Ne 143

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3acenapuu 1LIMO 3aMgCTHTE b IUpeKTOpa Hupexrop MAOY COLII Ne 143
otogoA Ne 1 ot 27.08.2025 (Kocce K.M.) ;éﬁi (M.K. JleBuncKas)
(Bpmg[‘aﬂoaa HH) HpH a3z Ne 122-0 01 29.08.2025
IMPUJIOKEHHUE Ne 9

(k OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMe OCHOBHOT'O 001Iero 00pa3oBaHus)

PABOYAS ITPOT'PAMMA
yuyeOHoro npeamera «I'eomerpus»
(ocHOBHOE 00111€e 0Opa3oBaHKe)

ExarepunOypr, 2025




HOACHUTEJIBHAS 3AIINCKA

['eoMeTpust kak OJMH W3 OCHOBHBIX pa3f€iOB ILIKOJIbHOW MaTEMAaTHKH,
MMEIOIIUNA CBOEH LEIbI0 00ECeYUTh N3yUEHUE CBOWCTB U pa3MepoB QUryp, ux
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHUE, OMUPAETCd Ha JIOTUYECKYIO,
JI0KA3aTeNIbHYI0 JUHUIO. LIeHHOCTh N3y4YeHUs T€OMETPUH Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHUs 3aKIIOYAeTCsl B TOM, UYTO OOYYalOLIUMHCA Y4YUTCA
MPOBOJUTH JI0KA3aTelIbHbIE paccyXaeHus, CTPOUTH JIOTUYECKUE
YMO3AKJIIOUEHHUsI,  JIOKa3blBaTh  WCTUHHBIE  YTBEPXKJECHUS UM  CTPOUTH
KOHTPOPUMEPHI K JIOKHBIM, MNPOBOAUTH PACCYKACHUA «OT MPOTUBHOIOM,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHPOBATH OOpPATHBIC YTBEPIKICHHUS.

Btopoii 1enpi0 M3ydeHuss T€OMETPUHU SIBISETCS MCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEUICHUM KaK MaTEMAaTHUYE€CKUX, TaK U MPAKTUYECKUX 3a/ady,
BCTpPEYAIOIMUXCA B pealbHOM Ku3HU. OOydaromuiicss JOJDKEH HayYUThCs
OTIPENICNIUTh TEOMETPUYECKYI0 (PUTYpY, OMKCATh CIOBAaMHU JAHHBIH YEPTEXK WM
PUCYHOK, HAWTH IUIOMIAJb 3EMEIBHOTO Y4YacTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOenss Wiau TpeOyemble pa3Mephl Trapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JIUHUS B
uzyyeHun reometrpud. Ilpu pemieHun 3aga4  OPAKTUYECKOrO Xapakrepa
oOydJaroImuiicss YYUTCS CTPOUTh MaTeMaTHYeCKHE MOJEIN  peajbHBIX
KU3HEHHBIX CHUTYallMil, TPOBOJNUTHh BBIYKMCIEHUS WU OLECHHUBATh aJE€KBATHOCTH
NOJIYYEHHOTO pe3yibTara.

Kpaiine BakHO MOMUYEPKUBATH CBSA3M T'€OMETPUU C APYTUMU YUEOHBIMU
npeaMeTaMHd, MOTHMBHPOBATH MCIOJIB30BATh OMNPEAEICHUS TIE€OMETPUUYECKHUX
buryp um TOHATHIA, JAEMOHCTPUPOBATH NMPUMEHEHHUE MOJYYECHHBIX YMEHUN B
¢usnke W TexHuke. DTU CBSI3U HauOoliee SIPKO BUIHBI B TeMax «BekTopsi,
«Tpuronomerpruueckue COOTHOLICHUA», «Meton koopauHat» U «Teopema
[Tudaropar.

VYueOnsniii kypc «I'eomeTpus» BKIIOUYAET CICAYIOIINE OCHOBHBIC Pa3iciibl
conepxkanusi: «['eomerpuyeckue QUTYpl W HX CBOWCTBay, «M3mepeHue
FEOMETPUUYECKUX BEIWYUH», «JleKapTOBBI KOOpPAMHATBI HAa IIOCKOCTHY,
«BexTopsi», «JIBrmkeHus miockoctny, «IIpeodpazoBanust mogo0us».

Ha usyuenue yueOHoro kypca «l'eomerpusi» orBogutcsa 204 uyaca: B 7
Kiacce — 68 yacoB (2 yaca B Heaenwo), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Havanenbie monsTHss reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. YTOIL
Bupael yriios. Beprukanbable U cMexXHbIE yIUIbl. buccekrpuca yria. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIAPHOCTD MPSMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOHCTBA OCEBOM CHMMETPHUHU.
[IpuMepbl CUMMETpPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUSI C TIOMOIIBIO IUPKYJIS U JUHEHKHU. TpeyroyibHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHbIE W PaBHOCTOPOHHUI TpeyroiabHUkH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBolicTBa W TpPU3HAKKM PABHOOEAPEHHOTO TpeyroyibHuKa. [lpuzHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CoiicTBa W TpU3HAKK NapayieabHbIX nOpsMbix. CymMma  yrioB
TpEeyroJibHUKa. BHEIIHNE YIIIbl TPEYTOJIbHHKA.

IIpsimoyrosibHBIN TpeyroJbHUK. CBOWCTBO MEAMAHBI MPSMOYTOJIBHOIO
TPEYroJibHUKA, IMPOBEIEHHOM K  runore”yse. IlpusHaku  paBeHCTBa
IIPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB. [IpSAMOYIrOJIBHBIM TPEYrOJIBHUK C YIVIOM B
30°.

HepaBeHcTBa B reoOMeTpUHM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOH, Teopema o OoJbLIEM yriie U OOJIbIIEH CTOPOHE TPEYTOJIbHUKA.
IlepnieHaUKyIIAp U HAKJIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccekTpuca yria W CepeIMHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTh M KpyI, XOopJa M JAuUaMeTp, HX CBoOMcTBa. B3aumHoe
pacCIIONIOKEHHE OKPYKHOCTH M npsamou. KacarenmbHas u  cexkymas K
OKpYXHOCTH. OKpYXHOCTb, BIIMCaHHas B yroi. BnucaHHas W onucaHHas
OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yetrpipéxyronpauku. [lapamnmenorpamMm, €ro mNpU3HAKA W CBOWCTBA.
YacTHble ciydad mOapajieorpaMMmoB (MPSMOYTOJbHUK, pOMO, KBaaparT), HX
MpU3HAKH W CBOWCTBAa. Tpamenus, paBHOOOKas Tpamerus, e€ CBOWCTBA H
npusHaku. [IpamoyronpHas Tpamenus.

Meton ynBoenust meauansl. LleHTpanbHas cumMmetpus. Teopema Paneca u
TeopeMa O IPONOPLHOHATBHBIX OTPE3KaX.



Cpennue TMHUM TpeyrojibHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHukKa.

[lonobue TpeyroapHUKOB, Ko3(ppuuueHt nonodbus. Ilpusnaku nomoOus
TpeYroJbHUKOB. [IpruMeHenne noao0us npyu peleHny NpakTUYeCKUX 3a1a4.

CaoiicTBa 1uiomiaaeil reomerpuyeckux puryp. GopmMmyssl A IUIOMIAAH
TpeyrojibHUKa, MapajuiesiorpaMma, pomoa u tpaneruu. OTHOILIEHUE IIoIaae
noJ00HBIX GUryp.

Boruncnenne miomaneid  TPEyrolbHUKOB W MHOTOYTOJIBHUKOB — Ha
KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl [ludaropa npu pemeHun
NPAKTUYECKUX 3a7ad.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yrila MPSIMOYTOJIbHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHoMeTpuueckue ¢GyHKIUU
yraoB B 30, 45 u 60°.

Brucannble U 1eHTpaidbHbIE YIIIbI, YTOJ MEXKAY KacaTeJIbHOW U XOPIOM.
Yriuel  MexIy XopJaMu M CeKyIIMMH. BrucaHHble W ONHMCAHHbBIE
4eThIpEXYTrOJIbHUKH. B3auMHOe pacrnosioxkeHue AByX OkpyxkHoctel. Kacanue

OKpykHOCTeH. OOIIMe KacaTelbHbIE K JIBYyM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TanreHc yriaoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJIIbI TPUBEACHUS.

Pewiennie TpeyrosbHUKOB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB.
Pemienrie mpakTHYECKMX 3a/lad C HUCIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeobpazosanue moao6us. [lomoOrue coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O TpPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPATE KACATEIbHOM.

Bektop, mnuHa (MOAyNb) BEKTOpA, COHAMNPABICHHBIE  BEKTOPBHI,
MPOTUBOMOJIOKHO HAMPABJICHHBIE BEKTOPBL, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEPAIIMU HAJl BEKTOpaMH. Pa3noxeHne BeKTopa 1o AByM
HEKOJUTMHEapHbIM BekTopaMm. KoopnuHatel BekTopa. CKalsipHOE MPOU3BE/ICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBbl KOOpJMHATBI HA IUIOCKOCTH. YPaBHEHUsS TMPSIMONM U
OKPY’KHOCTH B KOOpJIMHATAaX, MEPECEUCHUE OKPYNKHOCTEH M MpsAMBIX. MeTon
KOOPAHWHAT U €ro MPUMEHEHHUE.

[IpaBunbHble MHOrOyrojibHuKM. JlimHa OKpyXHOCTH. I'pamycHas wu
paauaHHas Mepa yriia, BBIYMCIEHUE JTIMH IyT okpyxHocted. [lnomans kpyra,
CEKTOpa, CerMEeHTA.



JIBI>KEHUSI TJIOCKOCTU M BHYTPEHHHE CUMMETpUU (PUryp (diemMeHTapHbIe
npeactasnenus). [lapannensubiii nepeHoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IOPOSIBJIEHUEM HMHTEpPECA K MPOLNUIOMY M HACTOSIIEMY POCCHUCKOMN
MAaTE€MAaTUK{, LEHHOCTHbIM OTHOLIEHHEM K JOCTHKEHUAM POCCHMCKHX
MAaTEMATHUKOB U POCCUICKON MaTeMAaTHYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakJlaHWHA W peasu3aliu
€ro mpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpoLenyp TpaxAaHCKOTO oOIiecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO ITUYECKUX
npoOsieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THUYECKUX MPUHLIMIOB B JEATEIbHOCTH
YYEHOTO;

3) Tpy10BO€E BOCIUTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE YYacTUE B PEUICHUU MPAKTHUYECKUX 3a]1ad
MaTE€MaTHUYECKON HAMpPaBIEHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTE€MAaTHYECKOIO
o0pa3oBaHUs HA MPOTSHKCHUU BCEH YKM3HM JUIS YCIICIIHON MPOdeCCHOHAIBHON
TESTEIBHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM HWHIWBUIYAIIbHOW TPAGKTOPUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3aJlay, PELICHUM, pacCyKJICHUI, YMEHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMA:

OpPHUEHTALIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
IIpEICTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, IPUPOIbI
U 00IecTBa, MOHUMAaHUEM MaTeMaTHUYeCKOM HayKH Kak c(epbl 4eIOBEYECKOM
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTHA U 3HAYMMOCTH JUI PA3BUTHS LIUBWIN3ALINH,
OBJIAJICHUEM A3BIKOM MATEMaTUKM MW MAaTeMaTU4YECKOW KYyJIbTYpOM Kak



CpPEICTBOM  TIO3HAHUS MHUpPA, OBJAQJACHUEM MPOCTEUIIMMU  HaBbIKAMU
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

6) pusnyeckoe BocnuTaHUE, (POPMHPOBAHHE KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO MPUMEHATh MAaT€MaTUUYECKUE 3HAHHUS B MHTEPECaxX CBOETO
3I0pOBbs, BEIEHUS 300pOBOTO oOOpa3a JKM3HM (30pOBOE MHUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHH M OTAbIXa, peryispHas Qusndeckas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HaBbIKa PeQIEKCUHU, NMPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluMel Ha MPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHUM Uil perieHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYXKaIOIIEel Cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB
M OLIEHKH UX BO3MOKHBIX MOCJEICTBHUI SISl OKpY>KAIOUIeH cpe/ibl, 0CO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) ajanTanms K M3MEHAWIIHMCH YCJAOBUAM COHMAJBHOW H
NPUPOAHON Ccpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pPE3 INPAKTHUYECKYIO NEITEIBHOCTh, B TOM
qucle YMEHHE YUYMTbCA Yy JpYruX JIIoAeH, npuodperaTtb B COBMECTHOM
JESATENBbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM 4YHCIIE
GopMynupoBaTh UAEH, MOHATHS, TUIOTE3bl 00 OOBEKTaX U SIBICHUSAX, B TOM
YlCcie PAaHEee HEU3BECTHBIX, OCO3HAaBATh Ae(PUINUTHI COOCTBEHHBIX 3HAHHUM U
KOMIIETEHTHOCTEM, IIJIJAaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYyallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAalLlMI0 KaK BbI30B, TPEOYIOIIMH KOHTpPMEp, KOPPEKTHPOBATh
NPUHUMaeMble pelIeHUs U AeUCTBUA, (HOPMYIHPOBATHh U OLICHUBATH PUCKU U
nocieACTBUSA, (HOPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruuyeckue JelcTBU:
e BLIABIISITD u XapaKTepHU30BaTh CYIIECTBEHHBIEC MPU3HAKU
MaTeMaTUYEeCKUX OOBEKTOB, MOHATHUM, OTHOIICHUNA MEXITY TMOHATHSIMH,
bopMyTUpOBaTh ONPEACIICHUS MMOHITUN, YCTAHABIUBATh CYIIECTBEHHBIN



MpU3HAK KiIaccu(UKaIMu, OCHOBaHUS 1Jii OOOOIIEHUS U CpaBHEHUS,
KpUTEPUH MPOBOJAUMOIO AHAIN3A;

BOCIPUHHMMATh, (POPMYIUPOBATb M MIPEOOPa3oOBBIBATH  CYXKACHUS:
YTBEpJUTEIbHbIE W OTPULIATEIbHbIE, €AMHUYHbBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;

BBISIBISTh ~ MaTr€MaTUYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpOTUBOpeUrss B (akTax, JAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSX,
npenjaratb  KpUTEpUU  JUJIS  BBISIBJICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJIBI C HMCHOJb30BAHMEM 3aKOHOB JIOTHMKHU, JE€TYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHaJIOTUH;
pa30upaTh J0Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPXKACHHUH (TpsSMbIEe U
OT  MPOTHBHOIO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXKHBIC
JI0Ka3aTeIbCTBA MAaTEMAaTHUYEeCKUX (DaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccykIeHus;

BbIOMpaTh croco0 pemieHus ydyeOHOM 3ahaud (CpaBHHBATh HECKOJIBKO
BapUaHTOB pELIEHUs, BbIOMpaTh HauOoyiee MOAXOIALMN C yduéToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieaoBaTeJLCKUE JeHCTBUA:

UCII0JIb30BaTh BOIPOCHI KaK MCCICAOBATEIbCKII HHCTPYMEHT ITO3HAHMS,
(GopMyIHpOBaTH BOMPOCHI, (UKCHPYIOUIUE MPOTHBOPEYHUE, IMPOOIEMY,
CaMOCTOSITCJIbHO YCTaHABJIMBaTH HMCKOMOE M JaHHOE, (OpMHUPOBAThH
TUIIOTE3Y, apTYMEHTUPOBATh CBOO TIO3HUITUIO, MHCHHUE;

IPOBOJAUTL TI0 CAMOCTOSITCIBHO COCTABJICHHOMY IUTAHY HECIOKHBIH
OKCIICPUMEHT,  HEOOJIBIIIOC  HCCJACAOBAaHHUE IO  YCTAaHOBJICHHIO
OCOOCHHOCTECH MAaTeMaTHYECKOr0 OO0BEKTa, 3aBUCUMOCTEH OOBEKTOB
MEX]1y COO00ii;

CaMOCTOSITEIbHO  (OPMYJIUPOBAaTh  OOOOIIEHHUS ©  BBIBOJALI  TIO
pe3yiabTataM TPOBEAEHHOTO HAOJIOJICHMS, HCCIICIOBAaHMS, OIICHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJIOB M O00O0IICHUH;
IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIlecca, a TaK)Ke BBIIBUTATh
IIPEATIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

PabGora ¢ unpopmaumeii:

BBISIBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTH WH(POPMAIMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpPATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh M UHTEPHPETHUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;



BbIOMpaTh (OpMy NpencTaBleHHUs HHPOPMaUUU W HWIUIFOCTPUPOBATH
pelaemMble 3aJayd CXeMaMH, JuarpaMmami, HWHON TrpauKod M HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAJEXKHOCTh MH(GOPMALMHU O KPUTEPUSM, MPEIT0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIPUHMMATh W (OPMYJIMPOBATH CYXKICHUS B COOTBETCTBUH C
YCIIOBUSIMH | LIETSIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX U MTUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 10
XOJy pEeIICHUS 3a]1a4l, KOMMEHTHPOBATh ITOTYUCHHBIA PE3YIIbTAT;

B X0Ji¢ OOCYXJICHHS 3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOM
TEMBI, TTPOOJIEMBI, pelIaeMoil 3a/aun, BBICKa3bIBaTh HJICH, HAIICIICHHBIC
Ha TIOMCK PCIICHHS, COIMOCTaBIAThH CBOM CYXKICHUS C CYXKICHUSIMH
JAPYTHX YYaCTHUKOB JHajora, OOHApy)XKMBaThb pa3jU4Me U CXOJCTBO
NO3UIMH, B KOPPEKTHOH (opme ¢GopMyaupoBaTh pa3HOTIIACHS, CBOH
BO3PaKCHMS;

NPEJICTaBIATh  pe3yidbTaThl  PEIICHUS  3aJa4d,  JKCIICPUMCHTA,
UCCJIEIOBAHUsA, TPOEKTa, CaMOCTOATEIHLHO  BBIOMpaTh  (dopmar
BBICTYIUJICHUSI € Y4Y€TOM 3a7a4 TMpe3eHTallMd U  OCOOEHHOCTEM
ayJIMTOPUH;

NOHMMAaTh W  HUCIOJIb30BaTh  MpPEUMYIIECTBA  KOMAaHAHOW |
UHAUBUAYaTbHON pabOThl MpHU PEIICHHH YYeOHBIX MaTEeMaTHYECKUX
3ajay;

OPUHUMATh  1[€b ~ COBMECTHOM  JEATENbHOCTH,  IUIAHUPOBAThH
OpraHM3aIlMi0 COBMECTHOM paboThl, pachpenensTbh BHIBI paboT,
JIOTOBApUBAThLCS, OOCYXKJIAaTh MPOILIECC M Pe3ynbTaT paboOTH, 0000IIaTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMNIOBBIX (opmax paboTel (0OcyxaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JAPYTHE), BBIIOJHATH CBOIO YacTh
paboThl W KOOPAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH YJ€HAMHU
KOMaH/Ibl, OIICHHBATh KA4e€CTBO CBOETO BKJIaJa B OOIMIUN MPOAYKT O
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yUYaCTHUKAMHU B3aHMO/ICHCTBHSI.

PeryasiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA

CamMoopranusanus:

CaMOCTOSITEILHO COCTAaBIISITh IUIaH, aITOPUTM PEIICHUS 3aJa4M (U ero
4acTh), BBIOUPATH CIOCOO PEIICHUS] ¢ YIETOM HMEIOIIUXCS PECYPCOB H



COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH M KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(pOpPMaLIUU.
CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTEJJIEKT:

e BJANETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTpOJSL TIpoliecca H
pe3yJibTaTa pelIeHUs MATEMAaTUYECKOW 3a/1a4H;

e TMPEABUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPHU PEIICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJbTaTa ACATECIHLHOCTH MOCTABICHHOMN LIEIH
U YCJIOBUSIM, OOBSCHATh NPUYUHBI JOCTHXKCHUS WU HEAOCTHKCHUS
1[eJTU, HAaXOJIUTh OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 7 kjacce oOy4aromMICS MOJYYUT CIEAYIONINE
PEMETHBIE PE3YIIbTATHI:

Pacno3naBaTh u3ydeHHBIE TeoMeTpuyeckue (UTYpHl, ONPENeNiaTh HUX
B3aMMHOE PaCIOJIOKEHUE, M300pakaTh T€OMETPUUYECKUE (PUTYPBHI, BBITIOIHATDH
YEPTEKH MO YCIOBUIO 3a1aud. V3MepsATh JIMHEWHBIE W YTIJIOBBIE BEIUYHMHBI.
Pemiats 3aaun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henatb rpyOyr0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEIWYUH TPEIMETOB B
peanbHON KM3HU, pa3MEPOB MPHUPOAHBIX O0BEKTOB. PaznmuuaTe pasmepsl 3THX
00BEKTOB MO MOPSAKY BETUUYUHBI.

CtpouTth 4epTekHu K FEOMETPUUECKUM 3a1a4aM.

[Tonb30BaThCs MpHU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOIb30BATh
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBoauTH JIOTUYECKHUE paccyxaeHus c U CII0JIb30BAHUEM
F€OMETPUUECKUX TEOPEM.

[Tonp30BaThCAd NMpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIHaHbl, IMPOBEAEHHOM K THUIOTEHY3€ MPSIMOYIOJbHOTO
TPEYTOJIbHUKA, B PELICHUU T€OMETPUUECKUX 3a1a4.

OnpenensaTe MNapajiedbHOCTh MPAMBIX C IOMOIIBIO YIJIOB, KOTOPHIE
oOpazyeT ¢ HUMU cekymas. OnpenensiTe mapauieTbHOCTh MPSMBIX C TIOMOIIHIO
PaBEHCTBA PACCTOSAHUM OT TOYEK OJTHOU MPSIMOU 10 TOYEK APYrOM MPSMOM.

PemaTte 3agaum Ha kieT4aTol Oymare.

[TpoBOaUTH BHIUMCIICHUS W HAXOAUTh YHCIIOBBbICE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TE€OMETPHUYECKHMX 3aJadyax C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTOJILHUKOB W MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX MpHU



MEPECEUCHNN JBYX MapaJUICNIbHBIX MPSAMBIX CEKylled. Pemars npakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnanetp moHATHEM TE€OMETPUUECKOrO MECTA TOYEK. YMETh OMNPEICIISITh
OMCCeKTpUCY yria W CEpPeAUMHHBIM NEPHEHAUKYISIP K OTPe3Ky Kak
F€OMETPUUECKUE MECTA TOYEK.

DopMyNIUPOBATH OMPEACIEHUSI OKPYKHOCTH U KPYyra, XOpJbl U AHaMETpa
OKPYKHOCTH, IOJIb30BAaThCA UX CBOMCTBAMHU. YMETh IPUMEHATHh 3TU CBOWCTBA
IIpU PEUICHUM 3a/1a4.

BiasgeTh NoHATHEM ONMHUCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>XHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonap3oBaThes pakTamMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYroJibHUKa MEPECEKatoTCs B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
NEPIEHANKYISAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJJHON TOUKE.

BiageTs moHATHEM KacaTelbHON K OKPYHOCTH, MOJb30BATHCA TEOPEMOM
0 MEPHEHIUKYISIPHOCTU KacaTeJbHOM W pajaudyca, MPOBEAEHHOIO K TOYKE
KacaHHs.

[Tonb30BaThCsd  MPOCTEUIIMMH  TE€OMETPUUYECKMMHM  HEPABEHCTBAMHU,
MOHUMATh UX MPAKTUUYECKUNA CMBICI.

[IpoBOAUTH OCHOBHBIE TEOMETPUUYECKHUE MIOCTPOEHHUS C TIOMOIIBIO UPKYJIISA
1 JTUHEHKH.

K kxonmy oOyuenus B 8 kiacce oOydaromMiics MOJYYHUT CIEAYIONINE
MIPEIMETHBIE PE3YJIHTATHI:

PacriosHaBath OCHOBHBIE BHJBl YETBHIPEXYTOJBHUKOB, WX JJIEMEHTBHI,
MIOJIb30BATHCS UX CBOMCTBAMU MPHU PEIICHUHU TEOMETPUYECKUX 3a/1a4.

[IpuMeHTh CBOMCTBA TOUKHU MEPECCUCHUS MEAMAH TPEYrojabHUKa (IIEHTpa
Macc) B peUICHUH 3a/1ad.

Bnagers mOHSTHEM CcpelHEW JIMHUM TPEYTOJbHUKA W  TpaleluuH,
NPUMEHATh UX CBOMCTBA MPU PEIICHUU I'€OMETPUYECKUX 3anad. [lonp30BaThCs
Teopemon dajieca ¥ TEOPEMON O MPONMOPIHOHATIBHBIX OTPE3KaX, MPUMEHATh UX
IUJIS pEIICHUS MPAKTUYECKUX 3a/1a4.

[IpuMeHaT,  TpU3HAKK  TMOJOOWS  TPEYTOJbHUKOB B PEIICHUU
F€OMETPUUYECKHX 3a/1ay.

[Tonp3oBaTecst Teopemoit Iludaropa mis pemeHus TEOMETPHUECKUX U
npakTuueckux 3aaad. CTpouTh MaTEMAaTHYECKYH0 MOJCIb B MPAKTUUYECKUX
3aJladax, CaMOCTOSATEJILHO JEJaTh YEPTEX W HAXOAUTh COOTBETCTBYIOIIHE
JUTAHBL.

Bnagers noHATHSIMEM CHHYCa, KOCHHYCa M TaHIT€HCA OCTPOro yrjia
NPSIMOYTOJILHOTO ~ TpeyrojsibHUKa. [lonb30BaTbCcsi 3TUMHM  HOHATHSAMHU IS
peIICHUS TPAKTUYECKUX 3a]1a4.



Boluncnare  (pa3auyHbIMU - crioco0aMu) IUIOLIAJb TPEYroJibHUKA U
IUIOWAAM  MHOTOYroJIbHBIX  ¢uryp  (Imoib3ysich, TIJA€  HEOOXOauMO,
KJIbKYJISITOpOM). [IpUMEHSITh OJTy4YeHHBIE YMEHHUS B IPAKTUYECKUX 3a]jayax.

BnageTs MOHATHSMM BOMCAaHHOTO U LEHTPAJIBbHOIO yrja, HUCIOJIb30BaTh
TEOPEMbl O BIHMCAHHBIX yriaxX, yriax MexXHIy XopAamH (CEeKyIIMMHU) U yTrie
MEXIy KacaTeJIbHON U XOpJI0i MpU PEIIEHUH T€OMETPUUECKHUX 3a/1ay.

Brnanerp TOHSATHEM  OMMCAaHHOTO  YETHIPEXYTOJIbHUKA, MPUMEHSTh
CBOICTBa ONMMCAHHOIO YETHIPEXYTOJIbHUKA TP PELICHUU 3a]1a4.

[TpuMeHsTh IOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMATUUECKUE
MOJENU JUIsl 3aJad  peajbHOM JKM3HU U MPOBOJUTH COOTBETCTBYIOIIHE
BBIYHMCJICHUSI C TPUMEHEHUEM TMOA0OUSI U TPUTOHOMETPHUH (MOJB3YSCh, TJIE
HE0OXOAUMO, KAJIbKYJISITOPOM).

K xonimy oOydyenuss B 9 kjacce oOyd4arOUIMHCS MOJYYUT CIEAYIOIINE
PEIMETHBIE PE3yIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUTh C HX
MOMOIIBIO PA3JIMYHBIE JIEMEHTHI MPSMOYTOJIBHOTO TPEyroibHUKa («pelieHue
OPSIMOYTOJIBHBIX TPEYTrOJIBLHUKOBY»). HaxoauTs (C MOMOIIBIO KaJIbKYJIATOPA)
JUTMHBI ¥ YTJIBI JJ11 HETaOJIMYHBIX 3HAUCHUH.

[Tonws30BaThCs dbopmynamu MIPUBEICHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM [JIl HAXOXKJACHUS COOTHOLLICHHN MEXIy
TPUTOHOMETPUYECKUMU BEJIMYUHAMM.

Hcnonp3oBaTh TEOpEMBI CHHYCOB W KOCHHYCOB [JII HAaXO0XICHUS
pPa3IUYHBIX  DJIEMEHTOB  TPEYIrOJIbHHKAa  («PEIIEHUE  TPEYTrOJIbHUKOBY),
OPUMEHATH UX MPU PEUICHUH T€OMETPUUYECKHUX 3a]ay.

Bnagets mnoHsTHSIMH TpeoOpa3oBaHUS MOAOOMUS, COOTBETCTBEHHBIX
aJeMeHTOB  ToAoOHBIX  ¢uryp. Ilomb3oBaTbess  CBOMCTBAMH 000U
MIPOU3BOJIbHBIX (PUTYP, YMETh BBIUUCIIATH JJIMHBI U HAXOAUTH YTIIbl y MOJTOOHBIX
¢uryp. llpuMeHsTr cBoiicTBa MOAO00MS B TPAKTHYECKUX 3a7avyax. YMeETh
MIPUBOJIUTH MIPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[lonp30BaTeCA  TEOpeMaMM O IPOMU3BEAEHUU OTPE3KOB  XOpH, O
IIPOU3BEAECHUH OTPE3KOB CEKYILMX, O KBAaJPATE KacaTeJIbHOM.

[Tonp30BaTHCS BEKTOpAaMU, TOHUMATh UX TEOMETPUUYECKAN U (PU3NIeCKU
CMBICII, TIPUMEHSTh WX B PEIICHUH TEOMETPUYECCKUX W (PU3MYECKUX 3aj]1ad.
[IpuMeHsTh CKalsIpHOE MNPOU3BEICHHE BEKTOPOB Il HAXOXKACHUS IJIUH U
YTJIOB.

[lonb30BaThCs METOJIOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTh €ro B
pEelIEHNH TeOMETPUYECKUX U MPAKTUYECKUX 3a/1au.



BrnageTs NOHATUSMU MPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI AYTH OKPYKHOCTH M paJUaHHON MEpHI yIriia, yMETh BBIYMCIIATH IUIOIIA b
Kpyra U ero vacteid. [IpuMeHSATH MOJIydeHHbIE YMEHHUS B NPAKTHYECKUX
3a1a4ax.

Haxoaute ocu (MM LIEHTPBI) CUMMETPUU (UTYp, TPUMEHSTHh JBUKEHUS
IJIOCKOCTHU B MPOCTEUINX CITydasiX.

[IpuMeHsATh MOy4eHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTUYECKUE
MOJENU JUIsl 3ajady peajbHOM JKU3HM U MPOBOJUTH COOTBETCTBYIOIINE
BBIUMCIICHUSI C MPUMEHEHUEM IMOJA00US W TPUTOHOMETPUYECKUX (YHKUIUN
(monb3ysich, I1€ HEOOXOAUMO, KAIBKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bceero o0pa3oBaTe/bHbIEC
padoThl padoTsbI
pecypcsl
[IpocTeiimue reomeTpudeckue GUTyphl U
P . P uryp bubmmoreka [IOK
1 ux cBoiicTBa. M3sMepenue 14
https://m.edsoo.ru/7f415¢e2e
T€OMETPUUECKHUX BETUYNH
2 TpeyrosbHUKN 22 1 bubmorexa OK
https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble NpSIMBIE, CyMMa yTJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 | bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
5 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 Eubmorexa HOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOI'PAMME




8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 YeThIpEXYyroIbHUKA 12 1 bubmorexa HOK
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bu6moreka [IOK
2 MIPOMOPIIMOHAIBHBIX OTpe3Kax, M0I00HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
[Tnomane. Haxoxnenne momanei
8 A Al Bu6iuorexa [IOK
3 TPEYroJIbHUKOB U MHOTOYTOJILHBIX (DUTYP. 14 1
https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY)KHOCTEH
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 Eubmorexa HOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM uugpoBbie
Ne i/ P Konrtpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bceero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 | bubnuorexa [JOK
CUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpaszoBanue nmomodus. Metpuueckue 10 1 bubnuoreka [JOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41a12c
3 Bexrops! D 1 bu6moreka [IOK
https://m.edsoo.ru/7f41a12c
4 JlekapTOBBI KOOPAMHATHI HA TIIIOCKOCTH 9 1 Bubnmorera [IOK
P pA https://m.edsoo.ru/7f41a12c
[IpaBuibHBIE MHOTOYTOTBHUKH. J{THA
5 OKPY>KHOCTH U ILIOLIAAb Kpyra 8 bubamorexa LHOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41al2¢
Brruucnenue nnomanei
6 JIBYOKEHUS TIOCKOCTH 6 bubmorera [JOK
https://m.edsoo.ru/7f41a12c
7 [ToBTOpEeHUE, 0600IICHNE, 7 ) bubnuoreka [JOK
cUCTEMAaTH3alys 3SHAaHUN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoabHusbie | IlpakTnueckue A op
n/n Bcero H3yYeHUsi | oOpa3oBaTeIbHbIE
padoThI padoThl
pecypcsl
| [Ipocrenmme reomeTpudecKue | bubnuorexa [JOK
00BEKTHI https://m.edsoo.ru/8866b724
b K
2 MHOrOoyroapHUK, JJOMaHast 1 nommorexa 110
https://m.edsoo.ru/8866¢cbba
bu6moreka [IOK
3 CMexHBIE U BEPTUKAIIBHBIE YIIIbI 1
https://m.edsoo.ru/8866c5c0
bu6moreka [IOK
4 CMexHbIC U BEPTUKAJIbHBIC YTJIbI 1
https://m.edsoo.ru/8866c7be
5 CMexHbIC U BEPTUKAJIBbHBIC YTIIbI 1
6 CMexHbIC U BEPTUKAIIbHBIC YTJIbI 1
7 CMexHbIC U BEPTUKAJIbHBIC YTJIbI 1
8 CMexHbIC U BEPTUKAJIbHBIC YTJIbI 1
N3mepenue nMHENHBIX U
9 YIJIOBBIX BEJIMYUH, BEIYUCIICHUE 1
OTPE3KOB U YIJIOB
N3mepenue nMHENHbIX U
bu6mmoreka [JOK
10 YIIIOBBIX BEJIMUMH, BBIYUCIICHUE 1
https://m.edsoo.ru/8866c3ea
OTPE3KOB U YIJIOB
11 N3mepenune NMHENHBIX U 1




YIJIOBBIX BEJIMYUH, BBIYUCIICHUC

OTPE3KOB U YIIIOB

12

N3mepenne TMHERHBIX 1

YTJIOBBIX BCJIMYHH, BBIYUCIICHUC

OTPE3KOB U YIIIOB

13

[lepumerp u momans Guryp,
COCTaBJIEHHBIX U3
MPSIMOYT OJIbHUKOB

14

[lepumerp u momans Guryp,
COCTaBJIEHHBIX U3
MPSIMOYT OJIbHUKOB

15

[TonsATHE 0 paBHBIX
TPEYTrOJIbHUKAX U IEPBUYHBIC
IIPENICTABJICHNS O PABHBIX

¢durypax

bu6moreka [IOK
https://m.edso00.ru/8866ce80

16

Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

bu6moreka [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8866d34e

18

Tpu npu3Haka paBeHCTBa
TPEYTrOJIHLHUKOB

bubmuoreka [JOK
https://m.edsoo0.ru/8866e01e

19

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

20

Tpu npuzHaka paBeHCTBa
TPEYTrOJIbHUKOB

21

Tpu npuzHaka paBeHCTBa

bu6mmoreka [JOK




TPEYTrOJIbHUKOB

https://m.edsoo.ru/8866e88e

[Ipu3Haku paBeHCTBA

22 MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
7 [Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB
CBOCTBO MeTMaHbI
24 MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, bubmmorexa [TOK
. . https://m.edso00.ru/8866e9ec
MIPOBEJIEHHON K TUIIOTEHY3€
CBOMCTBO MeIMaAHbI
25 MPSIMOYTOJIbHOTO TPEYrOJIbHHKA,
MIPOBEAEHHON K THIIOTEHY3€
26 PaBHoGeipenHbIE 1 bubnuoreka [JOK
PaBHOCTOPOHHUE TPEYTOJIBHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBoMCcTBA bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866d880
)3 [IpusHaku u cBoMCTBA bubnuoreka [IOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866d880
29 [IpusHaku u cBoiicTBa bubnuoreka [JOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaBenctBa B reomerpun
31 HepaBenctBa B reomerpun bubmorexa HOK
https://m.edsoo.ru/8866e3a2
32 HepaBenctBa B reomerpun
33 HepasencrBa B reometpun
34 [IpssMOYTONBHBIN TPEYTOIBHUK C bubnuorexa [IOK

yriaom B 30°

https://m.edsoo.ru/8866eb22




35

[IpsAMOYrOIBHBIN TPEYTrOJIBHUK C
yriaom B 30°

36

KonTtposnsHas paboTa o teme
"TpeyroabHuku"

bu6mmoreka [IOK
https://m.edsoo.ru/8866ecbc

37

[TapamiensHble IpsIMBIE, UX
CBOMCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/8866ef64

38

[Iars1ii noctynar EBkinaa

39

Hakpecr nexamue,
COOTBETCTBCHHBIC N
OJHOCTOPOHHHUC YI'JIbI,
00pa3oBaHHbIE NPH NIEPECEUEHUN
MapajuIeIbHbIX MPSMBIX CEKYyIEn

bu6mmoreka [IOK
https://m.edso0.ru/8866f086

40

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IPU MIEPECEUCHUH
napajuIeNbHBIX IPSIMBIX CEKYIlIen

41

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbBIE IIPU MTEPECCUCHUH
napajuieNbHbIX TPSIMbBIX CeKyIlen

42

HaerCT JICKAIIHUC,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHUC YTIJIbI,
O6paSOBaHHLIC Ipu NnepeceUYCHN U
apaJlICJIbHBIX ITPAMBIX ceKymeﬁ




Hakpecr nexaue,
COOTBCTCTBCHHBIC U

43 OJIHOCTOPOHHHUE YTJIBI bubmmorexa [TOK
AHOCTOP THIPL https://m.edsoo.ru/8866£3b0
o0Opa3oBaHHbBIC TIPU TIEPECCUCHHUH
MapajuieTbHbIX MPSMBIX CEKYIIEh
[Ipu3Hak napajienbHOCTH
44 MPSIMBIX Y€pE3 PAaBEHCTBO
pacCcTOSIHUNA OT TOYEK OJHOMU
MPSIMOM JI0 BTOPOU MPSIMOM
[Ipu3Hak napajienbHOCTH
45 MPSIMBIX Y€peE3 PAaBEHCTBO
pacCTOSIHUNA OT TOYEK OJHOU
NPpSAMO# 0 BTOPOU MPAMOI
46 CymMma yrioB TpeyrojbHHKa bubamorera LHOK
YMMa YEIOB TPyt https://m.edso0.ru/8866£630
47 CymMa yrioB TpeyroJibHUKa bubamorexa LHOK
YMMa YEIOB TPyt https://m.edsoo.ru/8866f8ba
bu6mmoreka [JOK
48 Bueninue yribl TpeyrojibHUKa
https://m.edsoo.ru/8866fa5e
49 Bremnue yribl TpeyrojbHUKa
KonTtponsHas pabora no teme
" bubnuoreka [JOK
50 [TapannensHble npsiMbIE, CyMMa
" https://m.edsoo.ru/8866febe
YIJI0B TPEYroJbHUKA
51 OKpyXHOCTb, XOPJIbl U TUAMETP, bubmuoreka [JOK
HUX CBOMCTBa https://m.edsoo.ru/88670800
52 KacarenbHas K OKpy’KHOCTH Bubmmorexa LIOK

https://m.edso00.ru/88670e9a




53

OKpyXHOCTb, BIIUCAHHAS B YIOJI

54 OKpyXHOCTb, BIIUCAHHAS B YTOJI

55 [Tonarue o 'MT, npumenenue B bubnuorexa [JOK
3aJ1a4ax https://m.edso00.ru/8867013e

56 [Tonarue o 'MT, npumenenue B bubnuorexa [JOK
3aj1a4ax https://m.edsoo.ru/88670508
buccekrpuca u cepeMHHBIN

57 MEPIEeHIUKYIISAP KaK
reOMEeTpPUYECKHEe MECTa TOUEK

53 OKpYyXHOCTbh, ONTUCAHHAS OKOJIO bubnuotexa [JOK
TpeyrojabHUKa https://m.edsoo.ru/88670a62

59 OKpyXHOCTb, ONIMCAHHAS OKOJIO
TPEYroJIbHUKA

60 OKpyXHOCTb, BIICAaHHAs B bubnuoreka [IOK
TPEYTOJNbHUK https://m.edsoo.ru/8867103e

61 OKpyXHOCTb, BHUCAHHAs B
TPEYroJIbHUK

2 [Ipocreitmue 3anaun Ha bubnuorexa [JOK
IIOCTPOEHUE https://m.edsoo.ru/88671188

63 [Ipocreitmue 3anaun Ha bubnuoreka [JOK
IIOCTPOEHUE https://m.edsoo.ru/886712d2
KonTtponsHas pabora no teme

64 "OKPYKHOCTD H KDYT- bubnuorexa [IOK

https://m.edsoo0.ru/88671462

I'eomerpuueckue nocrpoeHus”

65 [ToBTOpenue u o6o0IEeHNe bubnuorexa [IOK

3HAHWH OCHOBHEIX ITOHATUU U

https://m.eds00.ru/886715b6




METOJIOB Kypca 7 Kiacca

66 Wrorosas koHTposibHas paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/886716ec
[ToBTOpEeHue u 06001IICHNE
67 3HAHUN OCHOBHEIX ITIOHSITHUH U 1
METOJIOB Kypca 7 Kiacca
[ToBTOpenue u 00obIIEHNE
. . bubnuorexa [JOK
68 3HAHUU OCHOBHBIX ITOHITUI U 1
https://m.edsoo.ru/886719bc
METOJIOB Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka KonTpoabnsbie | IlpakTuueckue Aara i ppossIe
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsl

| [TapamrenorpaMm, ero Npu3HAKU U | bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/88671af2

) [TapamenorpamMm, ero Npu3HaKu U 1 bubnuoreka [JOK
CBOICTBa https://m.edsoo.ru/88671ca0

3 [TapamenorpaMmM, ero Npu3HAaKu U 1 bubnuoreka [JOK
CBOICTBA https://m.edsoo.ru/88671cal
YacTtHble citydan

4 napajuieJorpaMMoOB | bubnuoreka [IOK
(IpsIMOYTOJILHUK, pOMO, KBapar), https://m.edsoo.ru/88671dea
WX TIPU3HAKHU U CBOMCTBA
YactHble citydan

5 MapajyieaorpaMMoB | bubnuoreka [JOK
(IpsIMOYTOJILHUK, pOMO, KBaIpar), https://m.eds00.ru/88671£20
UX MPU3HAKHU U CBOMCTBA
YacTHble citydan

6 napajjieaorpaMMoB | bubnuoreka [JOK
(IpAMOYTONBLHUK, POMO, KBaIparT), https://m.eds00.ru/8867209¢
UX MPU3HAKHU U CBOMCTBA

7 Tpaners | bubmuoreka [JOK

https://m.edso0.ru/88672358




PaBHOOOKast 1 IPAMOYTOJIbHAS

bubmuoreka [IOK

8
Tpareuuu https://m.edsoo0.ru/8867252¢
9 PaBHOOOKast 1 IPAMOYTOJIbHAS bubnuorexa [JOK
Tpaneuuu https://m.edsoo.ru/88672858
10 Merton yaBoeHUs MeTUaHbI bubmorexa HOK
https://m.edsoo.ru/88672b14
bubmmoreka [{OK
11 [lenTpansHas cuMMeTpus
https://m.edsoo.ru/88672b14
2 KonTposbHas paboTa no teme bubnuoreka [JOK
"YeTIpEXYrOJbHUKN" https://m.edsoo.ru/88672c9a
13 Teopema daneca u Teopema o bubnuoreka [JOK
MPONOPLIUOHAIIBHEIX OTPE3Kax https://m.edsoo.ru/8867337a
14 Cpennsist tMHUS TPEYroJIbHUKA bubamorera LHOK
el peyr https://m.edsoo.ru/88672e0c
bu6moreka [IOK
15 CpenHsisi TMHUS TPEYroJIbHUKA
https://m.edsoo.ru/88672f38
N bu6mmoreka [JOK
16 Tpaneuus, e€ cpeaHsisa JUHUS
https://m.edsoo.ru/88672358
N bu6mmoreka [JOK
17 Tpaneuus, e€ cpeaHsis JIUHUS
https://m.edsoo.ru/88673064
bubmuoreka [JOK
18 [IponopimoHanbHbIe OTPE3KU
https://m.edso0.ru/88673794
bubmuoreka [JOK
19 [IponopumoHanbHbIE OTPE3KU
https://m.edsoo.ru/88673794
b K
20 IHenTp Macc B TpeyroJibHUKE nommoreka [10

https://m.edsoo.ru/886738fc




bubmuoreka [IOK

21 [TotoOHBIE TPEYTOIBHUKH
https://m.edsoo.ru/88673a78
2 Tpu npusHaka noo0us bubnuorexa [JOK
TPEYrOJILHUKOB https://m.edsoo.ru/88673bae
3 Tpu npusHaka nono0us bubnuorexa [JOK
TPEYrOJILHUKOB https://m.edsoo.ru/88673d52
24 Tpu npusHaka noo0us bubnuorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8867400e
)5 Tpu npusnaka nonodus
TPEYroJbHUKOB
26 [Ipumenenue nogo6us npu
pELIeHNH IPAKTHYECKUX 3a/1a4
7 KonTtponbHas padoTa o teme bubnuoreka [IOK
"[TomoOHBIEC TPEYTOILHUKH" https://m.edsoo.ru/8867445a
)3 CBolicTBa IJIOMIAICH bubnuorexa [JOK
TeOMETPUUECKHUX (PUTYp https://m.edsoo.ru/886745fe
29 Dopmybl ISl TUIOMIAAN bubnuoreka [JOK
TPEYTrOJbHHUKA, apaJUIEIOrpaMMa https://m.edsoo.ru/88674860
30 Dopmybl ISl TUIOMIAAN bubnuoreka [JOK
TPEYrojbHUKA, ITapajlieiorpaMma https://m.edsoo.ru/88674a22
31 @opmyIbl IS IIOLIAAN bubnuorexa [IOK
TPEYroJjbHUKA, ITapajlieiorpaMma https://m.edsoo.ru/88674a22
3 @opmyIbl IS IIOLIAAN bubnuorexa [IOK
TpEYrojbHUKa, ITapajliIeJIorpaMma https://m.edsoo.1u/88675288
13 Dopmynsl 11 I0LIAAN bubnuorexa [IOK

TPCYroJIbHUKA, [MapajuIcjiorpaMmma

https://m.edsoo.ru/8867542¢




Brruncnenue miomniaaeil CII0KHBIX

bubmuoreka [IOK

34
buryp https://m.edsoo.ru/88674¢78
35 [Tnomamu uryp Ha KIeT4aTOM bubmmorexa [IOK
Oymare https://m.edso0.ru/8867473¢
36 [Tnomamu mogoOHBIX GUryp
37 [Tnomaau nogo6HBIX puryp
18 3a/auu ¢ MPaKTUYECKUM bubnuorexa [JOK
COJIEpKaHUEM https://m.eds00.ru/88675558
39 3a/auu ¢ MPaKTUYECKUM bubnuotexa [JOK
COJZIEpKAHUEM https://m.edsoo.ru/88675684
Pemrenue 3a1a4 ¢ IOMOIIBIO
. bubnuotexa [JOK
40 METO/1a BCIIOMOTaTeIbHON
https://m.edsoo.ru/88674190
TJI0LIAAN
A1 KonTtponbHas padoTa o teme bubnuoreka [IOK
"TTnomans" https://m.eds00.ru/8867579c¢
4 Teopema [Iudaropa u eé bubnuoreka [JOK
NIPUMEHEHUE https://m.edsoo.ru/88675918
43 Teopema [Iudaropa u eé bubnuorexa [JOK
NIPUMEHEHUE https://m.edsoo.ru/88675918
m Teopema [Iudaropa u eé bubnuoreka [JOK
NIPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Iudaropa u eé
MIPUMEHEHHE
46 Teopema ITudaropa u eé
MIPUMEHEHUE
47 Omnpenenenne bubnuoreka [IOK




TPUTOHOMETPHUYECKUX (PYHKUIUH
OCTpOTO yrja IpsMOYroJIbHOTO
TpEyroJbHUKA,
TPUTOHOMETPUYECKUE
COOTHOUIEHUS B IIPSMOYIOJIBHOM
TPEYrOJIbHUKE

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

OCHOBHO€ TPUTOHOMETPUYECKOE

bubmmoreka [{OK

48 TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHO€ TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHO€ TPUTOHOMETPUYECKOE
TOXJIECTBO
KonTtponbHas padoTa o teme BuGmorexa LOK
o "Teopewma HHq)a,I: 0pa 1 naana https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUU
Bnucannsie n ueHTpaJILHuLIe YIJIBI, BuGmorexa LIOK
52 yrol N{,e}KHy KacateiIbhon 1 https://m.edsoo.ru/8a1415b2
XOopAou
Bnucannsie n ueHTpaJIinLIe YIJIBI, BuGmorexa LIOK
53 yrol N{,e}KHy KacaTebHoM 1 https://m.edsoo.ru/8a141940
Xopaou
Brincannsie u ueHTpaJILIiHe YIJIBI, BuGorexa LIOK
>4 yrol 1\/£6>I(,uy racarebron 1 https://m.edsoo.ru/8a141b34
xopaon
55 YTl MeXy XOpAaMu U

CEKYIINMU




VYrusl MeXAy XOpAamMu U

56
CEKYIIUMHU
Bnucanusie u onucanHbie
. bubnuorexa [JOK
57 YETHIPEXYTOJIbHUKH, UX TIPU3HAKU
. https://m.edsoo.ru/8a140f86
Y CBOMCTBA
Bnucanusie u onucanHbie
" bubnuorexa [JOK
58 YeThIPEXYTOJIbHUKH, UX TPU3HAKH
. https://m.edsoo.ru/8al416d4
Y CBOWCTBA
Bnucannsie u onrcanHabie
N bubnuotexa [JOK
59 YETBIPEXYTOJILHUKH, UX TTPU3HAKA
. https://m.edsoo.ru/8al1416d4
Y CBOWCTBA
[IpuMeHeHne CBOWCTB BIIMCAHHBIX
60 Y OIIMCAHHBIX YETBIPEXYTOJIbHUKOB
IIPU PELICHUH FEOMETPUUECKHUX
3a1a4
[IpumeHeHre CBONCTB BIIMCAHHBIX
61 Y OIIMCAHHBIX YETBIPEXYTOJIbBHUKOB
IIPU PELICHUH FEOMETPUUECKHUX
3a1a4
B3anMHoe pacnosiosxkeHue 1Byx
. bubmuoreka [JOK
62 OKpPYKHOCTEH, 001111e
https://m.edsoo.ru/8al410a8
KacaTeJibHbIE
. bubmuoreka [JOK
63 Kacanue okpyxHocTeit
https://m.edsoo.ru/8al410a8
KonTponpHas paboTa mo Teme
| bu6mmoreka [JOK
64 VYrubl B OKpyKHOCTU. Briicannslie

M OITMCAHHBIC ‘-IeTBIpeXYTOJ'IBHI/IKI/I"

https://m.edsoo.ru/8al141c88




[ToBTOpEHNE OCHOBHBIX NOHATUN U

bu6mmoreka [IOK
65 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/8al41ddc
00001IeHIE 3HAHMIA
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bu6mmoreka [{OK
66 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
N https://m.edsoo.ru/8al41efe
0000111eHIE 3HAHUHT
67 Hrorosas koHTposIbHas paboTa 1 bubmorexa HOK
https://m.edsoo.ru/8a142368
[ToBTOpEHME OCHOBHBIX TIOHITHI U
bu6mmoreka [IOK
68 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
. https://m.edsoo.ru/8a1420ac
000011eHIE 3HAHUT
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero H3y4eHusi = oOpa3zoBaTeibHbIE
padoThI padoTsbI
pecypcsl
Omnpenenenue
. bubnuorexa [JOK
1 TPUTOHOMETPUUECKUX (PYHKIIMM 1
https://m.edsoo.ru/8a1424bc
yrioB ot 0° go 180°
2 @opMyIIbl IPUBEICHUS 1
3 TeopeMa KOCMHYCOB 1 bubmorexa OK
https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCMHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa OK
https://m.edsoo.ru/8al42d5Se
6 Teopema cuHycOB 1 bubmorexa [TOK
https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHycoB 1
8 TeopeMa cuHycOB 1
9 HaxoxaeHnue 1yiMH CTOpOH U | bubmuoreka [JOK
BEJIUYUH YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 Peurienue TpeyronbHUKOB 1 bubmmorexa [TOK
https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
11 Pelrenue TpeyrojbHUKOB 1
https://m.edsoo.ru/8al42ac0
12 Perenue TpeyrosbHUKOB 1 bubnuorexa [IOK




https://m.edsoo.ru/8al42ac0

bu6mmoreka [{OK
13 Pemenue TpeyroapbHUKOB
https://m.edsoo.ru/8a142ac0
14 [IpakTHueckoe NpuMeHeHne bubnuorexa [JOK
TEOPEM CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe NpuMeHEeHne
TEOPEM CUHYCOB U KOCHHYCOB
16 KonTposnbHas paboTa no teme bubnuorexa [JOK
"Pemienne TpeyronbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTie o npeobpazoBaHUU bubnuoreka [JOK
nmoxoous https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIE 3JIEMEHTHI bubnuorexa [JOK
Mo00HBIX (huryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE DIIEMEHTHI
Mo0OHBIX (huryp
TeopeMa o mpou3BeAECHUN
20 OTPE3KOB XOP/I, TEOPEMA O bubnuoreka [JOK
MPOU3BEACHUU OTPE3KOB CEKYIIUX, https://m.edsoo.ru/8a14406e
TeopemMa O KBaJpare KacaTeIbHOU
Teopema o npousBeaeHUN
o1 OTPE3KOB XOpJ, TEOpeEMa O bubnunoreka [JOK
IIPOU3BEAECHUN OTPE3KOB CEKYIIUX, https://m.edsoo.ru/8al441a4
TeopeMa 0 KBaJpare KacaTeJIbHOU
Teopema o mpousBeaeHUN BuGmiorexa LIOK
22 OTPE3KOB XOp[, TEOPEMA O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX,

https://m.edsoo.ru/8al442da




TeopeMa O KBaJIpaTe KacaTelbHOM

” [IpuMeHeHne TeopeM B pelieHnN bubnuorexa [JOK
FeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143f06
4 [IpuMeHeHne TeopeM B pelIeHUN bubnuorexa [JOK
FeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a1443fc
)5 [IpuMeHeHne TeopeM B pelIeHnN bubnuorexa [JOK
reOMETPUYECKUX 3a1au https://m.edsoo.ru/8a144578
KonTposbHas paboTa no teme
26 "IIpeoOpa3oBanue moaoous. bubnuoreka [JOK
MeTpudeckue COOTHOIIEHUS B https://m.edsoo.ru/8al1447a8
OKpyXxHOCTH"
Onpenenenre BEKTOPOB.
27 DU3NYECKUH U TEOMETPUUYECKHI Bubamorera [IOK
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 Ciio’xeHue U BBIYUTAHUE BEKTOPOB, bubnuoreka [IOK
YMHOKE€HHE BEKTOpA Ha YHUCIIO https://m.edsoo.ru/8al44a8c
29 Ciio’)keHue U BBIYUTAHUE BEKTOPOB, bubnuoreka [JOK
YMHOKEHHE BEKTOpPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHO>KEHHUE BEKTOPa Ha YUCIIO
31 Pa3nosxxenue BekTopa 1o AByM
HEKOJUJIMHEAPHBIM BEKTOPaM
bubmuoreka [JOK
32 Koopmunater sexropa https://m.edsoo.ru/8al44fbe
3 CkansipHO€ pou3BeICHNE bubnuoreka [JOK

BCKTOPOB, €I0 IPUMCHCHUC JJIS1

https://m.edsoo.ru/8a14539¢




HaXxOXXIACHUA IJIMH U YI'JIOB

CkansipHO€ Ipou3BeieHue

bu6mmoreka [{OK
34 BEKTOPOB, €r0 IPUMEHEHUE IS
https://m.edsoo.ru/8a14550e
HAaxOJICHUS JIJTUH U YTJIOB
35 Pemenne 3aga4 ¢ momopio bu6mmoreka [{OK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemrenue 3amay ¢ IOMOIIBEO bu6mmoreka [{OK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB IS
pelieHus 3a1a4 GU3uKu
18 KonTpomasHas pabora no teme bubnuoreka [IOK
"Bekropsr" https://m.edsoo.ru/8a145b08
39 JlexapTOBbI KOOpAMHATHI TOUYEK Ha
IIJIOCKOCTH
40 YpaBHeHue npsMoit bubmorexa OK
https://m.edsoo.ru/8a145c48
41 YpaBHeHue npsiMoit
42 YpaBHEHHE OKPYKHOCTU bubmorexa HOK
https://m.edsoo.ru/8a14635a
43 Koopaunartsl Touek nepecevyeHust bubnunoreka [JOK
OKPYXHOCTH U IIPSIMO https://m.edsoo.ru/8a146620
Mertoa KoOpauHAT IpU pELICHUN
44 reOMETPUUECKHX 3a/1ay,
MPaKTUYECKUX 3a/1a4
45 Metoa KoOpauHAT IPU pELICHUN

TCOMECTPHUUYCCKUX 3a1a4,




MMPAaKTUYCCKUX 3ada1

Meron KoOpauHAT IIPHU pELICHUN

46 reOMETPUYECKUX 3a/1ay,
MPAaKTUYECKHUX 3a7a4
KonTtponsHast pabora o Teme
" bubnuorexa [JOK
47 JlexapTOBBI KOOPAUHATHI HA
" https://m.edsoo.ru/8al46¢e0e
TTOCKOCTH
43 [IpaBHUIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUMCIICHUE UX DJIIEMEHTOB https://m.edsoo.ru/8al46fda
b K
49 Yucno n. JInuHa OKpyKHOCTH nommorexa O
https://m.edsoo.ru/8a1472c8
bu6moreka [IOK
50 4 .
HCIO T. JUTHHA OKpYKHOCTH https://m.edsoo.ru/8al14714c
51 JlnmrHa TyTH OKPY>KHOCTH
bub OK
52 Pannannas mepa yria nommoreka L
https://m.edsoo.ru/8al14714c
53 [Inomane kpyra, cekropa, bubnuorexa [JOK
CErMEeHTa https://m.edsoo.ru/8a147426
54 [Inomane kpyra, cekropa, bubnuoreka [JOK
cerMeHTa https://m.edsoo.ru/8a147750
55 [Inomane kpyra, cekropa, bu6mmoreka [JOK
cerMeHTa https://m.edsoo.ru/8a147750
bubmuoreka [JOK
56 [lonsATHE O ABM>KEHUM TUIOCKOCTHU
https://m.edsoo.ru/8al147c¢82
bub OK
57 [TapaiensHBIN IEPEHOC, TOBOPOT nomrorexa [

https://m.edsoo.ru/8al147f16




58

[TapamtenpHbIM IEPEHOC, TOBOPOT

bubnuoreka [IOK
https://m.edsoo.ru/8al147f16

59

[TapamtenpHbIN IEPEHOC, TOBOPOT

60

[TapamienpHbIN IEPEHOC, TOBOPOT

61

[IpuMeHeHne NBUKEHU NTpU
peuieHuu 3a1aqy

bubmmoreka [{OK
https://m.edsoo.ru/8a1480e2

62

KonTponsnas pabora o remam
"[IpaBuiIbHBIE MHOTOYTOJIbHUKH.
OKpyXHOCTb. JIBI>KEHUS
miockocty”

63

[ToBTOpEeHue, 0600IICHNE,
CHCTEMAaTH3aIHs 3HAHWH.
N3Mepenne reoMeTpuyecKux
BEJIMYMH. TpeyroabHUKN

bu6moreka [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpeHue, 0600mEHNE,
CHCTEMAaTH3alLMs 3HAHMIA.
[TapannensHbie U
MepIEHIUKYIISIPHBIC TTPSMBbIE

bubmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMaTH3aIUs 3HAHHUH.
OKpyXHOCTb U KpYT.
['eomeTpuueckre MOCTPOCHHMS.
VYTIbl B OKPYKHOCTH

66

[ToBTOpEenue, 06061IeHNE,
CHUCTEMAaTH3aIMsl 3HAHWMA.
Brnucanable 1 OMMCaHHbBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB




bubnuoreka [IOK

67 Wrorosas koHTpoJsibHas paboTa 1
https://m.edsoo.ru/8a148920
68 [ToBTOpEHwme, 0606HI€HI:I€, |
CHCTEMAaTHU3allHs 3HAHUI
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111€T0
pe3yJibTara o0pa3oBaHus
6 I'eomeTpus
PacniozHaBaTh M3ydeHHbIE T€OMETpUYECKHE (DUTYpPBI, ONpPENEITh
WX B3aUMHOE pAacloJOXKEHHe, H300pakaTh TI'€OMETPUUYECKUE
6.1 Gburypsl, BBIIOJHATH YEPTEKU IO YCIOBUIO 3anadyu. M3mepsrsb
JVHEWHbIE U YIIIOBbIE BeIMUYMHBL. PemaTh 3a7aun Ha BBIYHMCICHUE
JUIMH OTPE3KOB U BEJIUYUH YIJIOB
Jlenate rpyOyto OLIEHKY JIMHEWHBIX U YITIOBBIX BEJIMYUH IPEIMETOB
6.2 B pCAJIbHOW JKHM3HHU, Pa3MEpOB NPUPOJHBIX 00BEKTOB. Paznmuarh
pa3Mepsl 3TUX 00BEKTOB MO MOPSAIKY BETUUNHBI
6.3 CTpoUTh YePTEKH K TEOMETPUUECKUM 3a7a4am
[Tonb3oBatbes MpU3HaKaMu paBeHCTBa TPEYTrOJIbHUKOB,
6.4 UCIIOJIb30BAaTh  MPU3HAKKM UM CBOWCTBA  pPaBHOOEIPEHHBIX
TPEYTrOJIbHUKOB MPU PELICHUH 3374
65 [IpoBomuTh JIOTMYECKHE PACCYKAECHHUS C  HCIOJb30BAaHUEM
' F€OMETPUUECKUX TEOPEM
[Tonb3oBatbes MpU3HaAKaMu paBeHCTBA MPSIMOYTOJIbHBIX
6.6 TPEYrOJIbHUKOB, CBOMCTBOM MeIWaHbl, TPOBEAEHHON K THIIOTEHY3€
' OPSIMOYTOJIBHOTO TPEYTOJbHHKA, B PELICHUH TeOMETPUUYECKHX
3a1a4
Onpenenars napauleIbHOCTh MPSAMBIX € TOMOIIBIO  YIJIOB,
67 KOTOpbIE 00pa3zyeT ¢ HUMU cekymas. OnpeaensaTh napauieabHOCTh
' OpSIMBIX C TIOMOINBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOU
IIPSIMOM 10 TOYEK IPYrou npsmMou
6.8 Pemate 3a7aun Ha KieT4aroit Oymare




6.9

[IpoBOANTH BBIYMCICHUS WM HAXOJUTh YHUCIOBbIE U OYyKBEHHBIC
3HAQ4YCHMs YIVIOB B T'€OMETPUYECKUX 3a7adax C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYIOJIBHUKOB U MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU IEPECEUEHUHN JIBYX NapauIeNIbHBIX MPSMbIX

CGKYHIef/'I. Pemate MPAKTUYCCKUC 3ala4i Ha HAXOXJICHUC YI'JIOB

6.10

Bnagerp mMOHSATHEM TIeOMETPUYECKOIO MECTa TO4YEK. YMETh
OTIpENIENATh OMCCEKTPUCY YIJIa U CEPEAMHHBIA NMEPIEHANKYISP K

OTPE3KY KaKk T€OMETPUYECKUE MECTa TOUEK

6.11

@opMyIHpOBaTH OINPEACICHUS] OKPYKHOCTH M Kpyra, XOpIsl H
quaMeTpa OKpPYKHOCTH, I0Jb30BATHCSI MX CBOMCTBAMH. Y METh

MIPUMEHSTH 3T CBOMCTBA IPU PEIICHUM 3a4a4

6.12

BitageTs noHsATHEM ONMKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ 1eHTp. llomp3oBaThcs ¢akTamMu O TOM, 4YTO
OMCCEKTPHUCHI YTJIOB TPEYroibHHUKA NEPeceKaloTcs B OJTHOM TOUKE,
U O TOM, 4YTO CEpeAVHHBIE NEPNEHANKYJISAPbl K CTOPOHAM

TpEeYroJbHUKa NEPECEKaloTCs B OAHON TOUKE

6.13

Bnagers moHsiTMEM KacaTeIbHOW K OKPY)KHOCTH, MOJIb30BaThCS
TEOPEMO O TEPHEHIUKYISIPHOCTA KacaTeJIbHOM M paauyca,

HpOBeL[éHHOl"O K TOYKEC KaCaHUus

6.14

Ilonp30BaThCs HpOCTCfII.HPIMH reOMCTPUYCCKMMHU HEPaBCHCTBAMH,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC T'COMETPHUUYCCKUEC TMOCTPOCHUA C IIOMOIINBIO

HUPKYJIS U JIMHEHKU

8 KUIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbLTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3zoBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BUIBI tleTI:IpéXYl"OJ'I]E»HI/IKOB, X 3JICMCHTHI,
MOJIB30BAaThCd HX CBONCTBAMU npu peIIcHUU TCOMETPUUYCCKUX

3aaa4




6.2

HpI/IMCHSITB CBOMCTBA TOYKH NnepeCcCUCHrs MCANAaH TPCYrOJIbHHUKA

(eHTpa mMacc) B pelieHuu 3a1a4

6.3

Biageres monATHEM CpegHEN JMHUM TPEYrOJbHUKA WM TPAICLHH,
IPUMEHATh MX CBOWCTBA IPHU PELIEHUN TI€OMETPUYECKHUX 3aJad.
[Tonwp3oBarbcs TEOpPEMO Qaneca u TEOpEMO 0
IMPOMNMOPHUOHATIBHBIX OTPE3Kax, MNMPHUMCHATL HX MJId PCHICHUA

IMPAKTHUYCCKUX 3a1a4

6.4

[IpumeHsTh NpU3HAKKM TOJAO0US TPEYrOJIbHUKOB B PELICHUH

TCOMETPHUUCCKUX 3ada1d

6.5

[Tonb3oBarbest TeopeMoit [ludaropa s pemeHns reoMeTpuIecKux
U TMPAKTHYCCKUX 3aaad. CTpOI/ITB MAaT€MaTUuidCCKyr0 MOJICIIbL B
MPaKTUYCCKUX 3aJadax, CaMOCTOATCIBHO [OCJIaTh qepTé>K n

HaxXOoJUThb COOTBETCTBYIOIUC TJIMHBI

6.6

BiageTes moHATHAME CHHYCA, KOCMHYCAa M TaHI€HCAa OCTPOTO yria
MIPSIMOYTOJIBHOTO TpeyroyibHUKa. [101630BaThCs STUMU NOHATUAMHA

I PEIICHUA MPAKTUYCCKUX 3a1a4

6.7

Brraucnsate (pa3nuaHbIMU crioco0aMu) TUIONIAAb TPEYroJbHUKA U
IJIONIAId MHOTOYTOJBHBIX (puryp (MONB3ysICh, TI€ HEOOXOIUMO,
KaJIbKyIsiTopoM).  [IpuMeHSTh  TOJyYeHHBIE  YMEHHS B

IMPAKTUYCCKUX 3aJadax

6.8

Brnagerp MOHATUSMH  BIMCAHHOTO U LEHTPalIbHOIO  yIia,
UCIIOJIb30BaTh TEOPEMbl O BIIHMCAHHBIX yIJaX, Yriaax MeEexXIy
XOpAaMHU (CEeKYIIMMH) U YIiie MKy KacaTeJIbHOM U XOpAoH MpH

PEIICHUHU TCOMETPHUICCKUX 3ada4

6.9

Bnagers moHsiTMEM OIKMCAaHHOTO ‘leTBIpéXyTOJ'IBHI/IKa, IIPUMCHATDH

CBOMCTBA ONMCAHHOT'O IIeTHpéXYFOJ'HpHI/IKa. IIpH PCIICHUHU 3a1a4

6.10

HpI/IMCHHTL MOJIYYCHHBIC 3HAHHA HaA IIPAKTHUKE — CTPOUTH
MAaTEMATHYCCKHUEC MOJCIIN OJIA 3aaa4 peaHBHOﬁ JKU3HU U IIPOBOAUTDH
COOTBCTCTBYIOIIHUEC BBIYHUCICHUA C [MPUMCHCHUEM HO,Z[O6I/I$I n

TPUTOHOMCTPUUN (HOJ'II)3y$ICB, rae HCO6XOI[I/IMO, KaJ'ILKy.]'ISITOpOM)

9 KUIIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111€T0
oOpa3zoBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIUU OCTPBIX YTJIIOB, HAXOAUTH C
UX  IIOMOIINBIO  pA3JIMYHBIE  JJIEMEHTbl  MPSIMOYTOJBHOIO
TPEYrOJbHUKA («pEIIEHUE NPSIMOYTOJbHBIX TPEYTOJIbHUKOBY).
Haxomuts (¢ moMOIIbIO KalbKyJasATOpa) IUIMHBI M YIJIBI  JUIS

HEeTA0IMYHBIX 3HAYCHUHN

6.2

[Tonw3oBatbest  (opmynamMu  TPUBEACHUST W OCHOBHBIM
TPUTOHOMETPUIECKUM TOXKICCTBOM TUTSt HAXOXJICHUS

COOTHOIICHHI MCXKIAY TPUTOHOMCTPUYCCKUMH BCIMYNHAMU

6.3

Hcnonb3oBaTh T€OpeMbl CHHYCOB M KOCHUHYCOB JJISi HAaXOXJACHUS
Pa3IUYHbIX AJIEMEHTOB TPEyroJibHUKa («pemienne
TPEYrOJIbHUKOBY), MPUMEHATh UX MPH PELICHUH T'€OMETPUUYECKUX

3a1a4

6.4

Brnanets moHATHAMU MpeoOpa3oBaHMs OJOOHS, COOTBETCTBEHHBIX
31eMeHTOB MO00HBIX (uryp. [Toap30BaThCs CBOMCTBAMU 1MO00MS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIISATE JUIMHBI U HAXOIAUTh YTIIbI
y 1nonobueix ¢Quryp. IlpumensTe cBoiicTBa 1OMO0HMS B
NPaKTUYECKUX 3allayax. YMETh MPUBOJUTH MPHUMEPHI MOIO0OHBIX

(buryp B OKpy>Karoem Mupe

6.5

Ilonp30BaThCs TEOpEMaMH O IPOU3ZBEACHHU OTPE3KOB XOpAd, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAApaTeC KacaTeJIbHOM

6.6

ITonw3oBaThCs BCKTOpaMH, IIOHUMATb HX I‘eOMeTpI/I‘leCKI/Iﬁ n
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI, IPUMCHATDH UX B PCHICHHUH I'COMCTPHUYCCKUX U
(I)I/ISI/I‘IGCKI/IX 3aJa4. HpI/IMCHHTB CKaJIAIPpHOC IMPOU3BCACHUC

BCKTOPOB I HAXOXKIACHUA NJIMH U YI'JIOB

6.7

Ilonp30BaThCs METOAOM KOOpJAUHAT Ha IJIIOCKOCTU, IPUMCHATL €TI0

B PCHICHUHU IT'COMCTPUYICCKUX U ITPAKTHYICCKUX 3a1a4

6.8

Bnagers mnoHATHSIMU MMPpaBUJIBHOI'O MHOTOYI'OJIbHUKA, JJIMHBI

OKPY’XHOCTH, IUIMHBI AYT'M OKPYXKXHOCTH U paﬂHaHHOﬁ MCPBI YyriIa,




YMETh BBIYMCIATH IUIOLIAAbL Kpyra W ero yacreil. IlpumeHars

MOJIYYCHHBIC YMCHUSA B ITPAKTHUYCCKUX 3aJadax

HaxomuTe ocM WM UEHTPHl CHUMMETpUH (GUryp, TPUMEHSATH

o JIBYKEHUS TIOCKOCTH B IPOCTEHIIINX CITydasx
[IpuMeHsATH TOJydeHHBIE 3HAHUS HA TMPAKTHKE — CTPOUTH
MaTeMaTHIeCKUE MOJICTH JJIS 3a7a4 PEabHOM JKU3HU U TIPOBOUTH
6.10 COOTBETCTBYIOIIME BBIUMCICHHUS C MPUMEHEHHEM MoJao0us Hu

TPUTOHOMETPUUECKUX (YHKIUN (MOJIB3YSCh, TI7leé HEOO0XOAMMO,

KaJIbKYJIATOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTpus
Hauanbnubie monstua reomerpuu. Touka, mpsimMas, OTPE30K, Jyd. YTOJI.
6.1 Buner yrinoB. BeprukanbHble M CMEXKHBIE YIUIbl. buccekTpuca yria.
' Jlomanas, mHoroyroJibHUK. IlapaiyienbHOCTh W NEPHEHIUKYISIPHOCTD
TIPSIMBIX
6.2 Cummerpuunbie (urypbl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
' [IpuMepsl CUMMETPHH B OKPY)KAIOIIIEM MUPE
63 OCHOBHBIE NTOCTPOEHHUSI C MOMOIIBIK HHUPKYJSI U JUHEHWKHU. TpeyroapHUK.
' BricoTa, Mmeauana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOeipeHHBIE M PaBHOCTOPOHHHUI TpeyroiabHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBAa W TpU3HAKA PABHOOCAPEHHOTO TpeyrojbHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBoiicTBA M TMpU3HAKKW NapaienbHbIX nOpsmbeix. Cymma  yrios
' TpEeyroJibHUKA. BHENIHNE yriibl TpeyrojabHUKa
[IpsimoyronpHbiii  TpeyrojdbHUK. CBOWCTBO MeEIWAHBI MPSIMOYTOJIBLHOIO
6.7 TPEyroJbHUKA, NPOBEIAEHHOM K TunoTeHy3e. [lpu3Haku paBeHCTBa
' NPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsMOYTOJIbHBIN TPEYTrOJIbHUK C YIJIOM
B 30°
HepaBeHnctBa B reoMeTpuu: HEPaBEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOHM, TeopeMa O OoublieM yrie U OOJbIIeH CTOpOHE
TpeyroyibHUKa. [lepnenauKynsap u HaKJIOHHAs
6.9 l'eomeTpruueckoe Mecto TOuek. buccekrpuca yria M CepeIUHHBIN
' NEePHEHANKYIIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
6.10 OKpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HX CBOMCTBAa. B3aumHoe

PACIIOJIOKCHUEC OKPYXKXHOCTH U HpHMOﬁ. KacarenapbHas u CCKYyILIasA K




OKPYXHOCTH

OxpyxHOCTb, BOUCaHHasl B yroj. BrnucaHHas v onMcaHHas OKPYKHOCTH

6.11
TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
6 I'eomerpus
6.1 UYerslpéxyroynbHuku. [lapamnenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 [IpssmoyronbsHUK, poMO, KBasipatT, UX MPU3HAKH U CBOMCTBA
63 Tpameuus, paBHOOOKas Tpameuus, e€ CBOIiCTBAa U  MPU3HAKHU.
' [IpssMoyronpHas Tpanenus
6.4 Merton yaBoenus meauanbl. LlenTpanbHas cummerpusi. Teopema Daneca u
' TEeopeMa O MPOMOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue nMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyrojipHHuKa
[Togobue TpeyronpHUKOB, KodhdumueHT momodus. [IpusHaku momoOus
6.6 TPEyroJbHUKOB. [lpumMeHeHrne mOAOO0MS TPH PEHICHUH TPAKTUYCCKUX
3a1a4
6.7 @opmynbl s IUIOHIAAW TPEYrojbHUKA, MapajuieorpaMma, pombda u
' Tpaneuuu
6.3 CpoiicTBa Mwiomazei reomerpudeckux ¢uryp. OTHOIIEHUE TUIONIAACH
' MoI00HBIX uUryp
6.9 Boluucnenue momaneil TPEYroJpHUKOB M MHOTOYTOJIBHMKOB — Ha
' KJIeT4aTol Oymare
6.10 Teopema IIudaropa. IIpumenenue Teopemsl Iludaropa npu permeHuN
' MPaKTUYECKUX 3a/1a4
CuHyc, KOCHHYC, TaHT€HC OCTPOr0 YIJla MPSIMOYTOJIBHOIO TPEYTrOJIbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. [pUrOHOMETpUYECKHE
¢ynkuum yrinos B 30°, 45° u 60°
6.12 BrnycaHHbBIE UM LIEHTpAJIbHBIE YIUIBI, YIOJ MEXAY KacaTelbHOW M XOpHOH.
' VYTibl MEXIY XOpIaMU U CEKYLITUMHU
6.13 BrucanHbie ¥ ONMCAaHHBIE YETBIPEXYTOJIBHUKU




B3anmHoOe pacnosnokeHue ABYX OKpYXHOcCTei. KacaHue OKpyXKHOCTEM.

014 OO0m1re kacaTenbHbIE K ABYM OKPY>KHOCTSIM
9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUS
6 I'eomerpus
61 Cunyc, kocuHyc, Tanreic yramoB ot 0 go 180°. OcHoBHOE
' TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOPMYJIIbI IPUBEACHUS
Pemenune TtpeyroapHukoB. TeopeMa KOCHMHYCOB U TeOpeMa CHHYCOB.
6.2 Pemenune mpaktuyeckux 3agad C MCIOJIB30BAHUEM TEOPEMbI KOCHHYCOB WU
TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nomoo6wms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o mpousBeneHUU OTPE3KOB XOpJA, TEOPEMBbl O MPOU3BEICHHUU
' OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeJIbHOU
Bextop, oanmHa  (MOAYNb)  BEKTOpa, COHANpaBICHHBbIE  BEKTOPBHI,
6.5 MIPOTUBOTIOJIOKHO HAIPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpAllMH HAJ BEKTOpaMH. PaziokeHue BeKTopa Io
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkalsipHOE MPOU3BEICHUE BEKTOPOB, NMPUMEHEHHUE
' JUISl HAXOXKJACHUS JJIMH U YTII0B
JlexapToBbI KOOPAMHATHI HA IIOCKOCTU. Y PAaBHEHMS MPAMOU U OKPYKHOCTH
6.7 B KOOpPJIMHATAX, IEPECEUECHNUE OKPYKHOCTEHN U MPAMBIX. MeTo KOOPIUHAT U
€ro MpUMEHEHUE
6.8 [IpaBUsIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna oxkpyxHoctu. ['pagycHas u paauaHHasl Mepa yria, BbIYUCIEHUE JUIUH
' JyT OKPYKHOCTEN
6.10 IInomane Kpyra, CeKTOopa, CermMeHTa
611 JIBI)KEHUS TIOCKOCTH W BHYTPEHHHE CUMMETpHM (uryp (3IeMeHTapHbIe
' npencrasienus). [lapamnensusiil neperoc. [loBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopaszopanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHATHUAMH: MHOXKECTBO, ITOJMHOKECTBO,
OIepallMi HaJl MHOXECTBAMHU; YMEHHE OINEPUPOBATH MOHITHIMMU:
rpad, cBsI3HBIA rpad, 1€peBO, MUK, MPUMEHATh UX MPU PELICHUH
3aJad; yMEHHME HCIOJb30BaTh TIpaUuecKkoe MpPeCTaBICHHUE
MHOXECTB JJI ONMCAHUS pPEeajbHBbIX MPOLECCOB W SIBICHUW, NPH

pELIeHNH 3a]a4d U3 IPYTUX y4eOHbIX IPEIMETOB

YMeHne omnepupoBaTh TMOHITHSAMHU: OIpEACNICHHe, AaKCuoMa,
Teopema, JI0Ka3aTeIhCTBO; YMEHHE paclo3HaBaTh WCTHHHBIE W
JIO)KHBIE BBICKA3bIBAHUS, MPHUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,

CTPOHUTDH BbICKA3bIBAHUA U OTPHULIAHUA BBICKA3bIBaHMI

YMeHue onepupoBaTh NOHATUSMU: HATYpAIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATypaJlbHbIX 4YHCEN, IPU3HAKU
JEIMMOCTH, LIEJ0€ YHCII0, MOAYJb YHhclia, OOBIKHOBEHHAS IpO0b U
necsiTuyHas JpoOb, CTaHIAPTHBIM BHUJ 4YHCIA, pPalMOHAIBHOE
YHCII0, UPPAlMOHATIBHOE YHKCIO, apu(PMETHUYECKUN KBaJIpaTHBIM
KOPEHb; YMEHHE BBITIOJHATH ACUCTBUS C YHMCIAMH, CPaBHUBATh U
yIOPSAOYMBATh 4YHCTIA, MPEACTABIATh YHCIIA Ha KOOPAMHATHOM
OpsIMOM, OKPYIJIATH YMCIIA; YMEHUE JelaTh MPHUKUAKY U OIEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHATUAMU: CTEIIEHb C LIEJIbIM MOKa3aTeIeM,
apupMeTHYeCKHi KBaJ[paTHBII KOpEHb, MHOT'OYJIEH,
anreOpanyeckas JApoOb, TOXXJIECTBO; 3HAKOMCTBO C KOPHEM
HATypaJbHON cTeneHu OOoJjbllle EIUHUIbI; YMEHHME BBIMOIHATh
pacuétel mo (QopmynaMm, TmpeoOpazoBaHMs LENbIX, APOOHO-
paLMOHATIBLHBIX BBIPAXKEHUH U BBIPAXKEHUH C KOPHAMH, Pa3IokKEeHHUE

MHOT'O4JICHA Ha MHOXHUTCIH, B TOM 4YHCIIC C HCIIOJIB30BAHHECM




(hopMyI pa3HOCTH KBAIPaTOB U KBaJIpaTa CyMMbI M Pa3HOCTH

YMeHue  onepupoBaTh  IIOHATHSIMU:  YHCIOBOE  PAaBEHCTBO,
ypaBHEHUE C OJHOW IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHHE pellaTh JHWHEWHBIE H
KBaJI[paTHbIE ypaBHEHUS, JPOOHO-PALMOHAJIbHBIE YPABHEHMS C
OJHOW IIEPEMEHHOM, CHUCTEMBl JIBYX JIMHEHWHBIX YPAaBHEHUH,
JWHEWHBIE HEPABEHCTBA M UX CHCTEMBI, KBaJpaTHbIE M APOOHO-
palMOHANbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOU, B TOM YHCIIE
IIpY PEUICHUH 3a/1a4 U3 JPYIUX NPEIMETOB U NPAKTUYECKUX 3a]1a4;
YMEHHUE HCIIOJIb30BaTh KOOPAMHATHYIO MPSMYI0 U KOOPAMHATHYIO
IJIOCKOCTh Ui U300payKeHUs! pelIeHU ypaBHEHU, HEPABEHCTB U

CHUCTEM

YMeHue onepupoBaTh MOHATUAMH: (QYHKUUA, Tpaduk (GyHKIHH,
HyTH (YHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHusl, YObIBaHUsS, HAWOOJbIIEC W HAUMEHbBIICEe 3HAUYCHUS
GyHKIMHM; ~ yMEHHE  ONEpUpPOBATh  MOHATHSAMH:  MpsAMas
MPOMOPLIUOHAIBHOCTD,  JIWHEHHass  (QYyHKUMS,  KBaJpaTU4HAS
(dbyHK1IMS, oOpaTHAs MPOMOPIHUOHATBHOCTD, Mapabosia, rurepooa;
yMEHUE CTpPOWTh rpaduku (yHKIHH, UCIOJB30BaTh TpaduKu IS
ONPENEICHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEU, ISl PELICHUS
3a/1a4 U3 APYruxX y4eOHbIX MPEIMETOB U PEaIbHOM KU3HU; YMEHUE

BbIPpaXXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTHU MEXAY BCIIMUUMHAMU

YMeHue  omepupoBaTh  MOHSATHUSMHU:  IOCIEAOBATEIHHOCTD,
apudmernyeckass ¥ TeOMETpUYecKas IPOTPECCHH; YMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEH, (HOPMYIIBI CyMMBI
U 00lIero wieHa IMpH pEUICHUH 3a7ad, B TOM 4YHCIIe 3aJad U3

Apyrux y‘le6HI>IX npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue peuIaTh 3aaa4r pa3HbIX TUIIOB (B TOM 4YHCJIC HA IIPOLICHTLI,
J0JIM U 4YaCTH, ABHIXCHHC, pa60Ty, HCHY TOBAapOB U CTOUMOCTH
INOKYIIOK M YCIYT, HAQJIOTH, 3aJa4yu U3 obOactu YIIpaBJICHUSA
JUYHBIMU M CEMEHUHBIMHU q)HHchaMI/I); YMEHHE COCTABJIATH
BBIPDAKCHUA, YPAaBHCHUSA, HCPABCHCTBA W CUCTEMBI II0 YCIOBUIO
3alauv, HCCICAOBATH TIOJYYCHHOC PpCHICHUC W OLCHHUBATH

IpaBaOIIo a0 OHOCTh MOJIYYCHHBIX PE3YyJIbTATOB




YMeHue onepupoBaTh MNOHATHAMH: (HUTypa, TOYKa, OTPE3OK,
npsiMasi, JIyd, JIOMaHas, YroJl, MHOIOYTOJIbHHUK, TpPEYTOJIbHUK,
paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYIrOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYTrOJbHUK, MeIuaHa, OMCCEKTpUca U BBICOTA
TPEYroJIbHUKA, YETBIPEXYrOJbHUK, MapajuieiorpaMM,  poMo,
IPSIMOYIOJIBHUK,  KBaJApaT, Tpamenus; OKPYKHOCTb,  KpYT,
KacaTejbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (UTypamu;
YMEHUE pelaTh 3aJa4, B TOM YUCIIE U3 NTOBCEHEBHOMN JKU3HH, HA
HaxOXKJICHHE TEOMETPUYECKHX BEIMYMH C  [PUMEHEHUEM

M3Y4YEHHBIX CBOMCTB (Uryp u (akroB

10

YMeHne onepupoBaTh MOHATHSIMHU: PAaBEHCTBO (HTYp, pPaBEHCTBO
TPEYroJIbHUKOB; MTAPAIUICTLHOCTD U IEPIIEHANKYISIPHOCTH TPSMBIX,
yroJl MEXIY TPSMBIMH, TEPICHIUKYISP, HAKIOHHAS, MPOCKIIHS,
nogobue  ¢uryp, TmNOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHTEJIEHO TOYKH W MPSMOi; YMEHHE paclio3HaBaTh PaBEHCTRBO,
CUMMETpUIO W moaobwe  Quryp, mapaieIbHOCTh |

MEPIEeHIUKYIIPHOCTD NMPSAMBIX B OKPYKAIOIIEM MUPE

11

YMeHue omnepupoBaTh MNOHATUSMHU: JUIMHA, PACCTOSHUE, YroJl
(BenuuuHa yria, CHHYC U KOCHHYC yIJia TPEYTrOJbHHUKA), IJIOIIA/Ib;
YMEHHME OIICHHBaTh pa3Mepbl MpPEeaIMETOB U OOBEKTOB B
OKPY)KAIOIlleM MHUpE; YMEHHE MPUMEHATh (OpMYJIbl MEepUMeTpa U
IUIONIAId MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M ILIOIIAAH
Kpyra, oObemMa NPSIMOYroJIbHOTO NapajulefieNuIea; yMEHUE
OPUMEHSTh TPU3HAKU PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O
cyMMe yIJIOB TPEYroJIbHHKA, TeopemMy [Mudaropa,
TPUTOHOMETPUYECKUE COOTHOILIEHHUS JJs BBIYHCICHUS JJIUH,

pacCTOSTHUH, TUTOIIAACH

12

Ymenue wuszo0paxarb IUIOCKME (GUIYppl U HUX KOMOWHAIMH,
IPOCTPAaHCTBEHHbIE (UI'Ypbl OT PYKH, C TOMOLIbI YEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OIIUCAHUTO

13

YMmenue OIICpHUpOBaTh IMOHATHAMHU: TMPAMOYrOoJibHAd CHUCTEMaA
KOOpAUHAT, KOOPAWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,

NPOU3BCACHUC BCKTOpPAa HaA YHUCIO, CKaJKIPHOC IIPOU3BCACHHUC




BCKTOPOB; YMCHHUC HCIHOJIB30BATH BCKTOPBI W KOOPAWHATHI JIA
OpCACTAaBJICHUA JAaHHBIX U PCHICHHUA 3a4a4, B TOM YUCIIC U3 APYTUX

y4eOHBIX MPEIMETOB U PEAIbHON KU3HU

14

VYMmenne ONICpUPOBATh IOHATUAMMU: CTOJIOMKOBBIE U KpPYIOBBIC
IUarpaMMbl, TaOJUIBI, CpelHee apu(PMETHUECKOe, MeIuaHa,
HanOoJIbIlIee U HAMMEHBIIIEE 3HAYCHHS, pa3Max YHCIOBOrO HAboOPa;
YMEHHME U3BJIEKaTh, HWHTEPIPETUPOBaTh U MPeoOpPa30OBbIBATH
nH(popMalnIo, MPEeACTaBICHHYI0 B TabiuLax M Ha JAMarpaMMax,
OTPaXKAIONIYI0 CBOWCTBA M XapaKTEPUCTHKU PEATBHBIX MPOIECCOB
u SIBJ'ICHI/II\/JI; YMCHHE pacrio3HaBaTb HW3MCHYHMBLIC BCJIMYWHBI B

OKpY’KaIoIlleM MUpe

15

YMeHue onepupoBarh MOHATHSAMU: CIY4alHBIN ONBIT (CIydalHBIN
9KCIEPUMEHT), 3JIEMEHTAapHOe COObITHE (dJIEMEHTApHBIA HCXON)
CITy4aifHOTO OIBbITa, CIYy4alHOE COOBITHE, BEPOSTHOCTh COOBITHS;
YMEHHME HaXOJWUThb BEPOSTHOCTU CIy4allHBIX COOBITHI B ONBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITHSIMU; YMEHHME pelIaTh
3aJa4u METOJIOM OPraHM30BaHHOIO Mepedopa U C MCIOJIb30BaHUEM
IIpaBUJIa YMHOKCHHUS; YMEHUE OLICHMBATh BEPOATHOCTH PEabHBIX
COOBITUH U SIBICHUH, TOHUMATh POJIb NPAKTHUYECKU JOCTOBEPHBIX U
MAaJIOBEPOSTHBIX COOBITHUH B OKpPYXKAalOIIEM MHPE M B JKU3HU;
3HaKOMCTBO C IOHSATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCE U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BBIOMPATh MOJIXOANIANA U3yYEHHBIH METO I PEIICHUS
3a/1a4, TPHUBOJUTh MPUMEPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH
B TPUpPOJEC M IKW3HU, pPaACIO3HaBaTh IMPOSBJICHHE 3aKOHOB
MaTEeMaTHKUd B HMCKYCCTBE, OMHCHIBATH OT/AEIbHBIC BBIJAIOIIHECS
pe3ynapTaThl, IOJYYEHHBIE B XOJE€ pPAa3BUTUS MaTEeMAaTHKH Kak
HAyKH, MPHUBOJUTH MPUMEPbl MATEMAaTUYECKUX OTKPBITHH U UX

aBTOPOB B OTEYECTBEHHOM U BCCMHpHOP’I HUCTOpUn




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbIX HA

OI'D 10O MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

1.1 HarypanbeHble u nensie yncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE

- OOBbIKHOBEHHBIE M JAECATUYHbIE JpOOM, MPOLEHThl, OECKOHEYHbIE
' MEPUOANYECKHIE IPOOH

13 Panmonaneupie uyncna. ApudMeTHYECKHE OTEpalud C PpaluOHATbHBIMH
' YUCJIaMH

- JelictButenbHbie uncna. ApuMeTHyecKkue omnepanuu ¢ ACHCTBUTEILHBIMHU
' YUCIIaMH

s [Tpubmx€HHBIC BBHIYMCIICHHS, TPABHJIa OKPYIJICHUS, TMPUKUIKA W OIEHKA
' pe3ynbTaTa BEIYUCICHUN

2 AnrebpandecKkue BbIpaXKeHHUs

2.1 BbykBeHHbIe BhIpaKEeHUS (BBIPAKECHUS C TICPEMEHHBIMH )

59 Crenenp ¢ nensiM nokazareneM. CTeneHb C PalMOHAIBHBIM IMOKA3aTEJIEM.
' CBoiicTBa cTEnEHU

2.3 MHorouseHsl

2.4 Anrebpaundeckas 1po0b

5 s ApubdMeTnuecknii  KOpeHb  HaTypalbHOW  cTemeHu.  JleWcTBusS ¢
' apu(MeTHYeCKUMU KOPHSIMH HaTypallbHOM CTETIeHU

3 VYpaBHEHHUS 1 HEPAaBEHCTBA

21 Hensle u apoOHO-panmoHaibHble ypaBHEeHHA. CHUCTEMBI U COBOKYITHOCTH
' ypaBHEHUH

3s Lensle u apoOHO-panMoHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekCcTOBBIX 3a1a4

4 Yucnosbie MOCIE10BaTEIbHOCTH




4.1

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEH

Apudpmernueckas U reomerpuueckas mnporpeccuu. Dopmyna CIOKHBIX

4.2
MIPOLIEHTOB
5 OyHKIMU
Oynknus, crnocoOsl 3amanus (yaknuu. [padux  dyHknuu. OOnacTh
OmpeneNieHuss W MHOXeCTBO 3HaueHuid ¢(ynkmmu. Hymu  yaxmum.
5.1. [IpomexyTku 3HAKONMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIHH.
Makcumymbl ¥ MUHUMYMBI (QyHKOuM. Haubonbiiee u HauMeHblee
3HaYeHUE PYHKIIUU Ha IPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunarthnas npsimas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UxX cBoicTBa
7.2 TpeyronbHHK
7.3 MHOroyrojabHUKH
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpu4ecKuX BeJIMYNH
7.6 BekTopsbl Ha mockocTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposTHocTh
8.3 KombOunatopuka
8.4 MHoxecTBa
8.5 I'padsr




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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