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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus kak OJMH U3 OCHOBHBIX PAa3JEJIOB IIKOJBbHOW MATEMAaTHKH, UMEIOLIUN
CBOCH 1IeNbl0 O0ECreunTh HM3YyYeHHE CBOMCTB M pa3MepoB (UTyp, UX OTHOILIECHUN U
B3aMMHOE PACIIOJIOKEHHE, ONTUPACTCS Ha JIOTUUECKYI0, I0Ka3aTeIbHYI0 JIMHUIO. L[eHHOCTh
U3Y4YEeHHs] TEOMETPUHM Ha YPOBHE OCHOBHOTO OOIEro 0Opa30BaHUS 3aKIIOYAETCS B TOM,
4TO0 O0OydYaromuiicss y4YuTCs MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS, CTPOUTH
JIOTUYECKUE YMO3aKJIIOUEHUs, JIOKAa3bIlBaTh WCTHUHHBIE YTBEPXKACHUS U CTPOUTH
KOHTPIPUMEPBl K JIOKHBIM, IMPOBOAUTH PACCYXACHUS «OT IMPOTUBHOIO», OTINYATh
CBOMCTBa OT MPU3HAKOB, (HOPMYIUPOBATH OOPATHBIC YTBEPKIACHUSI.

BTopoii Lenpio u3ydeHusi FeOMETPUU SIBISETCS UCTIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IpU PEIICHUM KaK MAaTeMaTHYECKUX, TaK U MPAKTHUECKUX 3a]ay, BCTPEUAIOIIUXCS B
peanbHOM >ku3HU. OOydYaromIMIiCs JOJKEH HAyYUThCS OMPENCIUTh T€OMETPUUYECKYIO
burypy, onucarhb ClIOBaMHU JaHHBIA YEPTEXK WIM PUCYHOK, HAUTHU TIJIOMAAbL 3€MEIbHOTO
y4acTKa, pacCuuTaTh HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO Kabens uiu TpeOyemble
pasMepsl Tapaxa JUis aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIHUTEIbHAs
JUHUA B U3yueHHUH TreoMmeTpuu. [lpu pemieHnn 3amad TPAKTUUECKOTO XapakTepa
oOy4Jarmuiics YYUTCS CTPOUTH MaTeMAaTHUYECKHE MOJIETN pEalbHbIX >KHU3HEHHBIX
CUTyalui, MPOBOAUTH BBIUNCICHUS U OLIEHUBATh a/IEKBATHOCTD MIOJIyYEHHOTO pe3yJIbTara.

Kpaiine Ba)xHO MOA4YEPKUBATH CBA3U T€OMETPHUU C IPYTUMH yICOHBIMH ITPEAMETaAMHU,
MOTHBHPOBATh HCIIOJIb30BATh OMNpPEACTICHUsI TEOMETPHUYECKHX (Uryp U TIOHATHIA,
JIEMOHCTPUPOBATH NMPUMEHEHHUE MOJTYUYECHHBIX YMEHUU B (PU3HKE M TEXHUKE. DTU CBA3U
HaubOosee sipko BUIHBI B Temax «Bekropb», «TpuroHomeTrpuyeckre COOTHOIICHUS,
«Meton koopaunat» u «Teopema [Tudaropa.

VYuebnsiii kypc «['eomeTpusi» BKIIOYACT CIEAYIONIUE OCHOBHBIC pa3ielibl
conepxkanus: «I'eomerpudeckue GUTyphl U X CBOWCTBaY, «I3MepeHre reoMeTpUIECKUX
BENIMYUH», «JlekapTOBb KOOpAMHATBI Ha TUIOCKOCTW», «Bektopwy, «JIBmkeHus
iockoctuy, «IIpeobpazoBanus mogo0us».

Ha uzyuenue yyeOHoro kypca «['eomerpusi» orBoautcst 204 vaca: B 7 kiacce — 68
yacoB (2 Jaca B HeJleno), B 8 ki1acce — 68 yacoB (2 yaca B HeJeN0), B 9 kiiacce — 68 yacoB
(2 yaca B HeneNIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Havanbsapie nonaTus reomerpun. Touka, mpsiMast, OTpPE30K, JIyd. Yros. Bunasl yrios.
BeprukanpHele M cMexHblEe yribl. buccekrpuca yria. JlomaHas, MHOTIOYTOJbHHK.
[TapannenbHOCTh ¥ EPIIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBONCTBA OCeBOWM cuMMeTpuu. [Ipumepsr
CUMMETPHH B OKPY’KAIOIIEM MHpE.

OcCHOBHBIE NTOCTPOEHUS C MOMOIIBIO LUPKYIS U JUHEWKU. TpeyronbHUK. Bricora,
Me/naHa, OMCCeKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUMN TPEyroJbHUKUA. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa M TNpPU3HAKK PABHOOEIPEHHOrO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJBbHUKOB.

CBoiicTBa W TpU3HAKM NapaJUIeIbHBIX NpAMBIX. CyMma YTIJoOB TpEyroJbHUKA.
BHelHue yrisl TpeyrojabHUKA.

[IpsMoyronpHBII ~ TpeyroiapHUK.  CBOMCTBO  MEIHMAaHBI  NIPSIMOYT'OJIBHOTO
TPEYrOJbHUKA, NPOBEAEHHOW K TrunoTreHyse. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYroJbHUKOB. IIpsIMOYTroBHBII TpEyroNbHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpuHM: HEPaBEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa o 0oJIbIlIeM yriie u OoJbleil cropoHe TpeyroibHuKa. [leprnenaukysp
Y HAaKJIOHHAs.

['eomeTpuueckoe MecTo Touek. buccekTpurca yria u cepeIMHHBIN NepIEeHIUKYIISP K
OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

OKpy»XHOCTb M KpYI, XOpAa U JUaMeTp, UX CBOWCTBA. B3amMmHOe pacmnosoxeHue
OKpYXHOCTH U nipsAMoii. KacarenbHas 1 cexymias Kk OKpyKHOCTH. OKpY>KHOCTb, BIMCaHHAs
B yroJj. BrnimcanHas u onucaHHas OKpy»KHOCTH TPEYTrOJIbHHKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku 1 CBOMCTBa. YacTHbIE Ciydyan
napajienorpaMmMoB  (IpsIMOYTOJILHUK, POMO, KBajapaT), UX MPHU3HAKU U CBOMCTBA.
Tpaneuus, paBHoOOKas Tpanenus, €€ cBOHCTBa U NMpu3Haku. [IpsiMmoyronbHas Tpanenus.

Merton yasoenus Menuansl. LlentpanbHas cummerpus. Teopema @aneca u reopema
0 MPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHUKA U Tpaneuuu. LIeHTp macc TpeyronbHHKa.

[Tonobue TpeyronbHUKOB, Ko3ppuiueHtT mnogodusa. I[lpusnaku mnogoOus
TpeyrojibHUKOB. [IpMeHeHne noqo0us Mpyu peeHuy NpakTHYeCKUX 3a/1ay.

CpoiicTBa 1iomaneii reomerpuueckux ¢uryp. Dopmynsl AnS  TUIOIIAAH
TpeyrojbHUKa, apajuiesorpamma, pom0a u Tpanenuu. OTHOILIEHUE TIOIa el MOA0OHBIX
buryp.

Brruncnenue miomazeil TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenune teopembr Iludaropa mnpu pemeHUH
NPAKTUYECKUX 3a/1ay.

CuHycC, KOCUHYC, TAHT'€HC OCTPOI0 yTila IPSIMOYTOJIBHOTO TpeyrojabHuKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXIECTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.



BrnucanHble ¥ UEHTpaNbHBIE YTJbL, YTOJ MEXAY KacaTeJIbHOW M XOpAOW. YTJb
MEXIy XOpJAaMH U CeKyIIMMU. BrircanHble U ONKCaHHbIe YeThIPEXYTObHUKH. B3anMuoe
pacroyioxeHue AByX okpyxHocTeil. Kacanue okpyxHocteit. O0iue kacarenbHble K JBYM

OKPYHOCTSIM.
9 KUIIACC

Cunyc, xocunyc, taureHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEACHHUSL.

Pemenune TpeyroapHukoB. Teopema KOCHMHYCOB M TeOopeMa CHHYCOB. PemieHune
MPAKTUYECKUX 3a/1a4 C UCIOIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CUHYCOB.

[TpeobpazoBanue nonodus. [lonodue cooTBETCTBEHHBIX 3TIEMEHTOB.

Teopema 0 NMpoOMU3BENEHUU OTPE3KOB XOP[, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKyIIMX, TEOpEMaA O KBaApaTe KacaTeIbHOM.

Bekrop, anmuHa (MOJyJib) BEKTOpa, COHAIIPaBJIEHHBIE BEKTOPBI, TPOTHUBOIOJIOXKHO
HaIPABJICHHbBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU HaJl
BEeKTOpamH. Pa3nokeHue BEKTOpa MO JBYM HEKOJUIMHEApHbIM BekTopaMm. KoopauHarsl
BeKkTopa. CKalsipHOE NMPOU3BEIECHUE BEKTOPOB, MPUMEHEHUE ISl HAXOXKACHUS IJIUH U
YTJIOB.

JlexapToBbl KOOPIMHATHI HAa IUIOCKOCTH. YPaBHEHMsI NPSAMONM U OKPY>XKHOCTH B
KOOpJMHATaX, IEPECEUEHUE OKPYKHOCTEH W NpsMbIX. MeToA KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJBHUKY. J[1TMHA OKpyXHOCTH. ['panycHas n paauaHHas mepa
yTIi1a, BBIYUCIIEHHUE JUIMH IyT OKpYyKHOCTel. [1nomans kpyra, cekTopa, CErMeHTa.

JIBUKEHUS IUIOCKOCTM M BHYTPEHHUE CUMMETpUM (uryp (sreMeHTapHbIe
npencrasieHus). [lapannensHsiii nepenoc. [loBopor.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «(TEOMETPUSI» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJibTaThl OCBOCHUS IPOrpaMMbl yueOHoro Kypca «['eomerpusi»
XapaKTepU3yIOTCS:

1) naTpuoTHYEeCKOE BOCTIUTAHHUE:

IPOSIBIIECHUEM HMHTEpeca K NPOIUIOMY M HACTOSALIEMY POCCHUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHHUSM POCCHUHCKMX MAaTEMaTHUKOB M POCCHICKOMN
MaTEMaTU4YECKOW IIKOJbI, K MCIOJIb30BAHUIO 3THUX JOCTUKEHUH B JPYrUX HayKax W
NpUKIaIHBIX chepax;

2) rpaskaaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJTHEHHUIO 00S3aHHOCTEN Irpa’kJaHUHA U pPealu3allly €ro npas,
MpEe/ICTaBICHUEM O MATEMATHUYECKIX OCHOBAX (PYHKIIMOHUPOBAHUS PA3NIMUHBIX CTPYKTYP,
SABJICHUM, TpOLEAyp TpaxAaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXICHHMIO DJTUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAayKH, OCO3HAHMEM BaXXHOCTH MOPAIBbHO-3TUYECKHUX
NPUHIIMIIOB B JEATENBHOCTU YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YydYacTH€ B pEHICHMM NPAaKTHYECKUX  3a7ad
MaT€MaTHUYECKONl  HANpaBJIECHHOCTH, OCO3HAHMEM  BAXXHOCTM  MAaTEMaTHUYECKOTO
o0pa3oBaHusi Ha TPOTSHKEHUU BCEH JKM3HU I YCHEIHON mpodeccuoHalIbHON
NESATENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUW, OCO3HAaHHBIM BBIOOpOM U
NOCTPOEHUEM HHIUBUAYATbHON TpPAaeKTOpPUU OOPa30BaHMS W KUZHEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHUYECKOE BOCIIUTAHME:

CIOCOOHOCTPIO K HAMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIHPHSITHIO
MaTeMaTUYEeCKHMX OOBEKTOB, 3a/]ay, pEIICHUH, pPacCyXIeHUH, YMEHHUIO BUJAETb
MaTEMaTH4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI' 0 MMO3HAHMS:

OpHEHTalMeN B JEATENIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJIbI U OOLIECTBA, TOHUMaHUEM
MaTeMaTUYEeCKON HayKu Kak c(epbl YeIIOBEUECKON NesITebHOCTH, ITAoOB €€ pa3BUTHUS U
3HAUMMOCTH JJisl Pa3BUTHUS LMBWIM3AIMHM, OBJAJCHUEM S3bIKOM MaTeMaTHUKU U
MaTeMaTH4eCKOU KyJIbTYpOU KaK CpeICTBOM IMO3HAHUSI MUPA, OBJIaJICHUEM MIPOCTEUITUMU
HaBbIKaMHU HCCIIE10BATEIbCKOMN 1€ATEIbHOCTH;

6) ¢usuueckoe BocnuTaHHE, (opMHUpOBaHHE KYJAbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1aroNoIy4nsi:

TOTOBHOCTHIO MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpPEcax CBOETO 37J0POBbS,
BEJICHUS 370POBOTO 00pasa >KM3HU (30pOBOE MHTaHUE, COATAHCHPOBAHHBIN PEKUM
3aHATUI M OTABIXA, PETyJsipHas pU3NUEcKas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBbIKA
pedrexcuu, MpU3HaAHUEM CBOETO MpaBa Ha OMHUOKY M TAaKOT'0 JKe MpaBa APYroro 4ejoBeKa;

7) 3K0J10THYeCKOe BOCIIMTAHUE:



OpUEHTalMell Ha NPUMEHEHHE MAaTeMAaTH4YEeCKHMX 3HAaHUM A pelleHHs 3ajlad B
00J1acTH COXPAHHOCTH OKpY’KaloLIed cpeibl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKH HMX
BO3MOJKHBIX IIOCIIEICTBUN JUI OKPY’KAIOLIEH Cpeibl, 0CO3HAaHUEM II100aJIBHOIO XapakTepa
HKOJIOTUYECKHX MPOOJIeM U MyTel X peLIeHHUs;

8) apanTanus K M3MEHAOIMMCS YCJIOBUAM COLHAILHOM M IPUPOIHOI Cpe/bl:

TOTOBHOCTBIO K JICHCTBHSM B YCIIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 NPAaKTUYECKYIO JEsTeIbHOCTh, B TOM YHUCJIE yMEHUE
YUUTbCA Yy APYTHX JIOJEH, NpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHLIUU U3 OIbITA APYTUX;

HEO0OXOIMMOCTBIO B ()OPMHUPOBAHMHU HOBBIX 3HAHHI, B TOM 4Hcie (OPMYIUPOBAThH
UJIed, NOHATHUS, TUIIOTE3bl 00 0OBEKTaX W SIBICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYAIIMIO KAaK BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS
U JIeHCTBUS, (POPMYIHPOBATH U OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEJIMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHBIE YYeOHbIE 1eiiCTBUSA

Bba3oBble jornyeckue AeicTBUA:

® BBIBIITH U XapaKTEpHU30BaTh CYLIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOLIEHUH MEXKIy HOHATUSIMH, (OPMYIHPOBATH
olpeieseHNs OHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK Ki1accu(uKaluy,
OCHOBaHHUS JIsl 0000IEHUS M CPAaBHEHUSI, KPUTEPUH MPOBOJIMMOTI0 aHAJIN3A;

® BOCIIPUHHUMATbH, POPMYIUPOBATH U IPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHbIE
U OTpULIATENIbHBIC, EAMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHEIE,

® BBIIBIATH MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M IIPOTUBOpPEUYHS B
¢dakTax, MaHHBIX, HAONIONECHUSAX U YTBEPKIEHUSX, Npelararb KPUTEPUHU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNIA;

e JenaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTHBHBIX YMO3AKJIFOUEHUH, YMO3aKJIOUECHH 110 aHAJIOTHH;

e pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUN (MpsMble U OT
NPOTUBHOTO), TPOBOAUTH CaMOCTOSITEIBHO  HECJIOXKHbBIE  JIOKA3aTeJIbCTBA
MaTeMaTH4ecKuX (HakToOB, BBHICTPAMBATh APTyMEHTAILIMIO, IPUBOIUTH MPUMEPHI U
KOHTpPIpUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATH CHIOCOO pelleHus yueOHO! 3a1aun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pemieHus, BBHIOMpATh Hamboee MOAXOMIMMA C Y4YETOM CaMOCTOATEIHHO
BbI/ICJIEHHBIX KPUTEPUEB).

ba3oBble ucciieqoBarebcKie AeHCTBHA:

® CHOJI30BaTh BOINPOCHI KaK MCCIIEIOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dopMynHpoBaTh  BOMPOCH,  (UKCHPYIOIIME  TMPOTUBOpEYHE,  MPOOIEMY,
CaMOCTOSITEILHO YCTaHaBJIMBaTh MCKOMOE M JlaHHOE, (OpMUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO ITO3UIIMIO, MHEHHUE;



MPOBOJIUTH IO CAMOCTOSITEIILHO COCTABICHHOMY IIaHY HECJIOXKHBIN SKCIIEPHUMEHT,
HEeOOJIBIIIOE MCCIIEJIOBAHNE 0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTo
00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY COOO0ii;

CaMOCTOSATEIbHO (OPMYJTUPOBATH OOOOIICHUS W BBIBOABI 10 peE3yJbTaTaM
NPOBEACHHOTO  HAONIONEHUS, HCCICNOBaHMs, OICHWBATH JOCTOBEPHOCTH
TIOJTYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IICHUH;

MPOTHO3MPOBATh BO3MOXHOE pa3BUTHE IIpoIlecca, a TaKXKe BBIIBUTATh
NIPE/ITIOTI0XKECHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c undopmanmeii:

BBISIBJIATh ~ HEAOCTATOYHOCTb M M30BITOYHOCTH  HMH(OPMALMH, JAHHBIX,
HEOOXOIMMBIX JUIsl pELIeHMS 3aa4u;

BbIOMpATh,  AHAIM3UPOBATh, CHUCTEMAaTH3UPOBaTb U  UHTEPIPETUPOBATH
MH(OPMALIUIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTABICHUS;

BbIOMpaTh (OpMy MpeCTaBICHUS MHPOPMALMU U WIUIIOCTPUPOBATH PEIIAEMbIE
3aJ]auu CXeMaMHu, JuarpaMMaMy, HTHOM rpa@uKoi n 1X KOMOWHAIUSIMY;
OLICHMBATh HAJEKHOCTh MHPOPMALIUU IO KPUTEPUSIM, IPEITIOKEHHBIM YUUTEIEM
win chOpMYJIUPOBAHHBIM CAMOCTOSATENBHO.

KOMMYHI/IKZITI/IBHBIC YHuUBEpPCAJIbHBIC y‘leﬁHble }IeﬁCTBHHZ

BOCIIPUHUMATH U (POPMYIIUPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBUSMU U
HenssMd  OOIIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUs 3aJauH,
KOMMEHTHPOBAThH TOJTYYCHHBIN Pe3yNbTaT;

B Xoe O0OCyXIeHHUs 3aJaBaTb BONPOCHI IO CYIIECTBY O0OCYXIaeMOW TEMBI,
npoOJeMBbl, pelraeMoil 3aJaud, BBICKA3bIBATh HJICH, HAICICHHBIE Ha IOWCK
pEIIeHUs, COMOCTaBIATh CBOM CYXXACHHUSA C CYKICHHSAMH IPYTHX YYaCTHHUKOB
nuanora, oOHapyKMBaTh pa3fiM4yMe M CXOJACTBO IMO3UIUI, B KOPPEKTHOH (opme
dbopMynUpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHMUS;

NPEJCTABIATh PE3yJbTaThl PEIICHUs 3aJaud, SKCIEPUMEHTa, HUCCIIEeAOBaHUS,
NPOEKTa, CaMOCTOSITETLHO BBIOMpPATh (OpMAT BHICTYIUICHUS C Y4ETOM 3aaad
NPE3eHTAllUN U OCOOCHHOCTEN ay TuTOPHH;

NOHMMAaTh M WCIOJB30BaTh IMPEHMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHON
paboThI MIPH pelIeHNHN YYEOHBIX MAaTEeMAaTUYECKHX 3a]1aY;

NPUHUMATh IIeJb COBMECTHOHM JICATENBHOCTH, IUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOW paboThl, pacmpeaensTh BUIbl pabOT, AOrOBapHBATHCA, 0OCYXKIATh
MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJILKHX JTFOJICH;
y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (00CyxkaeHHs, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacTh pabOThI M KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTUMH WICHAMHU KOMaHIbI, OIICHUBATh KAY€CTBO CBOETO BKJIa a
B OOmMUH TPOIYKT MO KPUTEPUAM, COHOPMYIHPOBAHHBIM YYaCTHUKAMU
B3aUMOJIEUCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe ydeOHbIe JeiiCTBHSA

Camoopranuszanus:



® CaMOCTOSITEIbHO COCTABJIATH IUIaH, AJITOPUTM PEIICHUs 3ajauu (MU ero 4acTh),
BBIOMpATh CIOCO0 pElIEHUsI C Y4ETOM HMMEIOIIMXCSA PECYPCOB M COOCTBEHHBIX
BO3MO)XHOCTEH, apryMEHTHUPOBATb M KOPPEKTHPOBATh BAPUAHTHI PELICHUH C
y4ETOM HOBOW MH(OpMAITHH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJIEKT:

® BJaJETh CHOCOOAMU CAMOIPOBEPKH, CaMOKOHTPOJIA Ipolecca M pe3yibTara
pEelIeHNs MaTeMaTUYECKOH 3aa4u;

® IIpPeABUAETH TPYIHOCTH, KOTOpPBIE MOTIYT BO3HHUKHYTh IIPM PEIICHHH 3a/ayH,
BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalIeHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLCHUBAaThb COOTBETCTBHE pe3yjbTaTa JAEITEIBHOCTH IIOCTABJICHHOM LEIH H
YCIOBUSIM, OOBSICHATh IPUUUHBI TOCTHKEHUSI WIM HEOCTHXKEHUS LIEIH, HAaXO0AUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATbBI

K xonuy o0y4yenus B 7 kJjacce oOydarolUiics MOJYyUUT CIAEAYIOIINE IPEIMETHbIE
pe3yJIbTAThI:

Pacnio3HaBaTh HM3y4eHHbIE T'€OMETPUYECKUE (DUTYpBI, ONpEAENATh MX B3aUMHOE
pacroiokeHue, n300paxarb reoMeTpuiecKkre (Urypbl, BHIIOIHITH YEPTEKHU 110 YCIOBUIO
3aaa4d. M3MepATs TUHENHBIE U yTIIOBBIE BEIMUNHBI. Pelats 3a1aun Ha BBIYMCICHUE IINH
OTPE3KOB U BEJIIMYUH YIJIOB.

Jenatp rpyOyr0 OLEHKY JIMHEWHBIX M YTJIOBBIX BEJIIMYUH MPEIMETOB B peanbHOU
KHU3HU, Pa3MEPOB NMPUPOJAHBIX 00BEKTOB. PaznuuaTs pa3mepbl 3THX 00BEKTOB MO HOPSAKY
BEJINYUHBI.

CTpouTh 4epTEKN K TEOMETPUUYECKHUM 3aja4aM.

[Tonb30BaThCs NMpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh MPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PELICHUH 3aa4.

[IpoBOAUTB TOTHUYECKUE PACCYKIACHUS C UCIIOJIBb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEJMaHbl, NMPOBEAEHHON K TMIIOTEHY3€ MPSIMOYIOJBHOIO TPEYTrOJbHUKA, B PEIICHUU
FeOMETPUYECKHUX 3a/1a4.

OnpenensTe NapajielbHOCTh MPSAMBIX C MOMOULIBIO YIJIOB, KOTOpbIE 00pa3zyer ¢
HUMHU cekymas. Onpenenars NapajieNbHOCTh MPSAMBIX C TIOMOLIBIO PAaBEHCTBA
pacCTOSIHUN OT TOYEK OJTHOU MPSIMOM 0 TOUEK APYTrOoM MPSMOM.

Pemate 3a1aun Ha KieT4yaToi Oymare.

[TpoBOAUTH BBIYMCIEHHUS M HAaXOJUTh YMCIOBBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB B
FEOMETPUUYECKUX 3a1a4aX C HCIOJb30BAHUEM CYMMBI YIJIOB TpPEYTOJBHUKOB W
MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX MTPH IEPECEUCHHUH IBYX MapalJIeIbHBIX
IIPSMBIX CEeKylleH. Pemars npakTuyeckue 3a1a4u Ha HaX0XKJACHUE YIJIOB.

Biagers NOHATMEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETb OIPEAEAThH
OMCCEKTpPHUCY YIJIa U CEPEANHHBIN NEPIEHIUKYIISP K OTPE3KY KaK FEOMETPUYECKUE MECTa
TOYEK.

@opMyIMpOBaTh OINPENEICHUs OKPYXKHOCTM M Kpyra, XOpAbl M JAuamerpa
OKPYXHOCTH, IIOJIb30BATbCA HMX CBOMCTBAMU. YMETh NPUMEHATH 3TH CBOMCTBA IIpU
peLIeHnH 3a1a4.



Biiagers noHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ menrp. Ilomb3oBarbecsi ¢dakTaMu O TOM, 4YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
NIEPECEKAIOTCS B OJJHOM TOUKE, U O TOM, UYTO CEPEAMHHbIE MEPIEHANKYIISIPbI K CTOPOHAM
TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOU TOUKE.

Biagers NoHATHEM KacaTebHOW K OKPY)KHOCTH, IIOJb30BaThCA TEOPEMOM O
NEePNEHIUKYISIPHOCTH KacaTeJIbHOM U painyca, MIPOBEAEHHOTO K TOYKE KaCaHUs.

[Tonb30BaThCsl MPOCTEHIIMMU T€OMETPUYECKUMHU HEPABEHCTBAMH, MOHUMATh HX
IIPAaKTUYECKUI CMBICIL.

[IpoBOAUTH OCHOBHBIE TE€OMETPUYECKHE IIOCTPOCHHUS C IOMONIBIO LHUPKYJIS M
JMHEUKH.

K koHity o6yuenust B 8 kijiacce oOydaromuics MOJIyYUT CIEAYIOUIUE MPeIMETHBIC
pE3yJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS
UX CBOICTBaMH IPU PEUICHUU T€OMETPUUECKUX 3a]au.

[TprMeHsTh CBOKWCTBA TOUKH MEPECEUECHUs MEIUaH TPEyroybHUKa (LIEHTpa Macc) B
pelieHnu 3a1ay.

Bnagerp moHsATHEM CpeqHEN JUMHUU TPEYroJbHUKA M TpamneluH, NPUMEHSITh HUX
CBOMCTBa MpU peUIeHWHu reomeTpuueckux 3anay. llonb3oBaTbes Teopemoit Paneca u
TEOPEMOI O MPOMOPUUOHAIBHBIX OTpe3KaX, MIPUMEHATh UX JUIsl PELICHUS] MPAKTUYECKUX
3a/1a4.

[TpuMeHsTh PU3HAKY TOA00US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPHUECKHX 3a/ad.

[Tonb3oBarbest Teopemoit [udaropa i penieHus reOMETPUUECKUX U MPAKTHYECKUX
3amad. CTpouTh MaTEeMaTUYECKYI0 MOJENb B NMPAKTUUYECKUX 3aJadax, CaMOCTOSTEIbHO
JIeNaTh YepTEX U HAXOAUTHh COOTBETCTBYIOIINE JUTUHBI.

Bnagers NoHATUSAMM CHHYCA, KOCHHYCa U TAHT'€HCA OCTPOrO yriia MpsiMOYToJIbHOTO
TpeyrojapHuka. [101630BaThCs STUMH MOHATUAMU AJIs PELICHUS IPAKTUYECKUX 3a]a4.

Boruucasate (paznuyHbIMU  crlOcOOaMH) TUIOHIAAL TPEYTOJIbHUKA | TUIOMIATU
MHOTOYTOJIBHBIX (QUryp (HOJB3ysCh, TAE HEOOXOAMMO, KaiabKynsTopoMm). [IpumeHsaTsb
MOJIy4YE€HHbIE YMEHHUS B MPAKTUYECKUX 3aaydax.

BrageTs NOHATUAMU BOMCAaHHOTO M LIEHTPAJIBHOIO YIUIA, UCIOJIb30BAaTh TEOPEMBI O
BIIMCAaHHBIX YIJVIAX, YIJIaX MEXIY XOpAaMH (CEKyIIMMH) M yIie MEKIy KacaTeIbHOU U
XOpAOH MpH pelIeHUH Te€OMETPUYECKUX 3aay.

Brnagets mNOHATHEM ONMCAHHOIO YETBHIPEXYTIOJIbHUKA, IPHUMEHSTh CBOWCTBA
OMKMCAHHOTO YEeThIPEXYTOIbHUKA IPU PEIICHUH 3a/1a4.

[TprMeHATh OMyYEHHBIE 3HaHUS HA MPAKTHKE — CTPOUTh MaTEMaTUYECKHUE MOJENN
JUTsl 33124 peajibHOM )KU3HU U MTPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C TPUMEHEHUEM
1no/100MsI U TPUTOHOMETPUH (TOJIB3YSCh, TJIe HEOOX0IUMO, KAIbKYIATOPOM).

K xonmy oOy4yenus B 9 kjacce 0Oydaronuiics MOMyUUT CIASAYIONINE PEIMETHbIC
pe3ynbTaThl:

3HaTh TPUTOHOMETpPHUYECKHE (YHKIIMH OCTPBIX YTJIOB, HAaXOAUTh C MX MOMOIIBIO
pa3IUYHbIE 3JIEMEHTHI MPSMOYTOJIbHOTO TPEYrojbHUKA («pEIIeHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxoauTe (C NOMOIIBIO KaJIbKYyJATOpa) [JIMHBI M YIJbl s
HETaOIMYHBIX 3HAUCHUI.

[Tonb3oBatbest  (opMylaMu TMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JJII  HaxOXXIEHUS  COOTHOLIEHHH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.



Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHMHYCOB IS HAXOXKJIEHHS PA3IMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («pEIIeHUE TPEYroJbHUKOBY), MPUMEHITh UX NPU PELICHUU
FEOMETPUYECKHUX 3a/1ay.

Bnaneres mnonsTHAMH npeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HbIX ¢uryp. Ilonb3oBarbest cBoiicTBaMU MOJOOMSI MPOU3BOJBHBIX (PUTYp, YMETh
BBIUUCIIATH JJIMHBI U HAXOAUTH YIIIbl Y MON0OHBIX ¢uryp. [IpuMensaTs cBoiicTBa momoous
B IIPAaKTUYECKHX 3a7adax. Y METb IPUBOAUTH IPUMEPHI MOJOOHBIX (GUTYP B OKpYXKAIOIIEM
MHUDE.

[Tonp30BaTbCsl TEOpEeMaMu O NPOU3BEAECHHHM OTPE3KOB XOpH, O IPOU3BENECHUU
OTPE3KOB CEKYIIUX, O KBAaJIpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpaMH, IOHUMAaTh UX F€OMETPUUECKUN U (PU3UUECKUH CMBICI,
OPUMEHSTh UX B PEILIEHUU T€OMETPUUECKHUX U pU3HUecKHX 3a1a4. [I[pumMeHsaTs ckansipHoe
IPOU3BECHUE BEKTOPOB JJIsl HAXO0XKACHUS UIMH U YTIIOB.

[Tosp30BaThCsl METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSATh €r0 B PEIICHUU
F€OMETPUYECKUX U MIPAKTUYECKUX 3a/1a4.

BianeTs NOHATHAMM NPaBUIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI
YT OKPYKHOCTH M paJuaHHOW MEpbl YIJIa, YMETh BBIYUCIATH IUIOLIAAb Kpyra U €ro
qacTel. [IpuMeHATh NOoJydyeHHbIE YMEHUS B IPAKTUYECKUX 3a7a4dax.

HaxoauTe ocu (W1 LIEHTPBI) CUMMETPHUH (PUTYpP, TPUMEHSATH TBUKEHUS IIJIOCKOCTH
B [IPOCTEUIINX CIydasiX.

[TpMeHATH NOyYEHHBIE 3HaHNS HA PAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIIN
JUIsl 337124 peaaibHOU JKU3HHU U TPOBOJUTH COOTBETCTBYIOILIUE BEIUUCIECHUS C IPUMEHEHUEM
nogo0uss W TPUTOHOMETPUYECKUX  (YHKIMHA  (IOJB3ysiCh, TIA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3aesioB U TeM Kontponpueie  TIpakTuueckue (undposbie)
NMPOrpamMmabl Bcero 5 5 o0pa3oBaTtejibHbIE
padoThI padoThI pecypen
[Ipocreiimme reoMeTpuYECKHe
1 ¢Gurypsl 1 UX CBOMCTBA. 14 bubanoreka LHOK
N3MepeHne reoMeTpuYECKUX https://m.edsoo.ru/7f415e2e
BEIINYUH
bu6anoreka IIOK
2 Tpeyrombuku 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHbIie NIPSIMBIE, CYMMa 14 1 bubanoreka [JOK
YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpY»XHOCTb U KpYT. 14 1 bubanoreka [HOK
I'eomeTpuueckne nocTpoeHus https://m.edsoo.ru/7f415e2e
. bubmuoreka [IOK
> Tosropenue, 0dodmenue snanuii 4 I https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

[TPOIT'PAMME




8 KJIACC

Kosaun4vecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undpossbie)
Kourpouabsubie IIpakTHnueckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
N bu6mmoreka [IOK
! HeTrIpExyronb kit 12 ! https:/m.edsoo.ru/7f417¢18
2 mponoptonammix stpesax 15 1 butmiorexa LIOK
poropi s P ’ https://m.edsoo.ru/7f417e18
10/I00HBIE TPEYTOJIBHUKU
3 peyronsmmos namoreyrommn 14 1 Bubmorexa LIOK
pey y https://m.edsoo.ru/7f417e18
¢buryp. [Tnomanu mogoOHBIX GUTYp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrubl B OKpy>KHOCTH. Brimucanusle u
5 OINMUCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubmuoreka [IOK
KacarenbHble K OKpYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxHOCTEN
. bu6mmoreka IIOK
6 [ToBTOpEeHuUe, 0000IICHIE 3HAHUI 4 1 https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 63 6 0

[TPOTPAMME




9 KJIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
No /it HaunmeHoBaHue pa3aeoB U TeM O T LRI | re— (uu¢posbIe)
NPOorpamMMbIl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
! vcmyeon n ommyoon, Pemere 16 ! Buaorexa LIOK
Y YEOB. https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
2 ﬁiioiia;if: leol;zi(lfifﬁa B 10 1 Brbmworexa LIOK
P https://m.edsoo.ru/7f41al2c¢
OKPY>KHOCTH
bu6anoreka IIOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOP/IMHATHI HA 9 1 bubnuoreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f41al2c¢
, | | Bumores 10K
Py R Hu https://m.edsoo.ru/7f41al2c
Kpyra. Beraucienue rioniaaei
bu6mmoreka [IOK
6 JlBIDKeHNS I0CKOCTH 6 https://m.edsoo.ru/7f41al2c¢
7 [ToBTOpeHue, 06006IICHHE, 7 ’ bu6mmoreka IIOK
cucTeMaTH3anysa 3HaHU! https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO HACOB 110 63 6 0

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE

7 KIIACC
N Kosn4yecTBo yacos Jlata DJIeKTPOHHBbIE HU(PPOBbIE
A Tema ypoka Kontpoabnbie IIpakThueckue 00pazoBaTe/bHbIe
n/n Bcero H3y4YeHMsl
padoThI padoThI pecypcnl
[Ipocreimme
1 reoOMETPUYECKUE 1 bubmmorexa OK
https://m.edsoo.ru/8866b724
0OBEKTHI
) MHOroyrojapHHUK, 1 bu6anoreka IIOK
JIoMaHas https://m.edsoo.ru/8866cbba
3 CMexHBbIE U 1 bu6mmoreka IIOK
BEPTUKAJIBHBIE YTJIbI https://m.edso0.ru/8866¢5c0
4 CmexHble U 1 bubnuoreka [IOK
BEPTUKAJIbHBIE YTIIbI https://m.edsoo.ru/8866¢7be
5 CwMmexHble U |
BEPTHUKAJIbHBIC YTIIBI
6 CmexHble U |
BEPTUKAIBHBIC YTIIbI
7 CmexHbIe U |
BEPTHUKAJIbHBIC YTIIBI
3 CwmexHbie U |
BEPTUKAJIBHBIC YTIIBI
N3MepeHne TMHENHBIX U
9 YTJIOBBIX BEJIMYMH, |
BBIYHMCIICHUE OTPE3KOB U
YTJIOB
10 N3mMepeHue NTMHENHBIX U 1 bubanoreka [HOK

YTJIOBBIX BCJIMYWH,

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




11

BBIUHCIICHUE OTPE3KOB U
yTJIOB

N3mepeHne TMHENHBIX U
YIJIOBBIX BEJIMYUH,
BBIYHMCIICHUE OTPE3KOB U
yIJIOB

12

N3MepeHne TMHEWHBIX U
YTJIOBBIX BEJIMYUH,
BBIYHMCIICHUE OTPE3KOB U
yTJIOB

13

[lepumeTp u momanb
¢buryp, COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

14

[lepumeTp u momanb
buryp, COCTaBICHHBIX U3
PSIMOYTOJILHUKOB

15

16

[TonsiTHE O paBHBIX
TPEYTrOJIbHUKAX U
IIEPBUYHBIE
IIPEACTABJICHUS O PABHBIX
¢durypax

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB

bu6mmoreka [IOK
https://m.edso00.ru/8866ce80

bu6nmmoreka LIOK
https://m.edsoo.ru/8866d 1fa

17

18

19

Tpu nmpu3Haka paBeHCTBA
TPEYTOJIbHUKOB
Tpu npusHaka paBeHCTBA
TPEyIroJIbHUKOB
Tpu nmpu3HaKka paBeHCTBA
TPEYTrOJIbHUKOB

bu6mmoreka IIOK
https://m.edsoo.ru/8866d34e

bu6nmuoreka LIOK
https://m.edso00.ru/8866e01e




20

21

Tpu nmpu3Haka paBeHCTBa
TPEYroJbHUKOB

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [IOK
https://m.edso00.ru/8866e88e

22

IIpu3Haku paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

23

24

25

[Ipu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

CBOMCTBO MeIHAHBI
MPSIMOYTOJILHOTO
TPEYTOJbHUKA,
MPOBEIEHHOM K
TUTIOTEHY3€
CBOHCTBO MEIHAHBI
MPSIMOYTOJILHOTO
TpEyroJibHUKa,
MPOBEAEHHOMN K
TUTIOTEHY3€

but6mmoreka [IOK
https://m.edso00.ru/8866e9%ec

26

PaBHOOenpeHHbIE U
pPaBHOCTOPOHHHUE
TPEYrOJbHUKH

bu6nmuoreka [IOK
https://m.edsoo.ru/8866d6fa

27

28

IIpu3Haku U cBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA
IIpr3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA

bu6mmoreka IIOK
https://m.edso0.ru/8866d880

bu6mmoreka IIOK
https://m.edso0.ru/8866d880




29

[Ipu3Haku 1 cBOKCTBA
paBHOOEIPEHHOTO
TPEyTroJIbHUKA

bu6mmoreka [IOK
https://m.edso00.ru/8866e26¢

30

31

Hepasenctna B
reOMEeTPHUH

HepagsencrtBa B
r€OMETPUH

bu6mmoreka [IOK
https://m.edsoo.ru/8866e3a2

32

33

34

35

36

HepaBeHnctBa B
F€OMETPUH

Hepasenctsa B
reOMETpUH

[IpssMOyTOIBHBIN
TPEYTOJbHUK C YIJIOM B
30°

[IpsimoyroOnbHBIN
TPEYrOJbHUK C yIJIOM B
30°

KonTponwsnas padora o
teme "TpeyrosbHuKn"

bu6anoreka IIOK
https://m.edsoo.ru/8866eb22

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

37

[TapamienbHbIe IPSIMBIE,
UX CBOWCTBA

bu6mmoreka IIOK
https://m.edsoo.ru/8866ef64

38

39

IIaTs1it mocTyiat
EBximmnna

Haxpecr nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbIE NTPU
IIEpECEUCHU U

bu6nmmoreka LIOK
https://m.eds00.ru/8866f086




40

NapajuieIbHbIX MPSAMBIX
(S %11(97

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHME YTJIBI,
o0pa3oBaHHBIE [TPU
nepeceyeHun
MapajuieTbHbIX MPIMBIX
CeKyIIei

41

42

Hakpecr nexaniue,
COOTBETCTBEHHBIE U
OHOCTOPOHHHME YTJIBI,
o0pa3oBaHHBIE NTPU
IIEpECCUCHUHN
napajuieIbHbIX MPIMBIX
S %11(S)7

Haxkpecr nexamue,
COOTBETCTBEHHBIC U
OJHOCTOPOHHME YIJIBI,
o0pa3oBaHHBIE [TPU
[IEpECCYCHUN
MapajuIeIbHbIX MPAMBIX
CEKyILEeHn

43

Haxkpecr nexainue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHME YTJIBI,
00pa30BaHHBIC MTPH
nepeceyeHun
NapaJUICIbHBIX MPSAMBIX
CEKyIlIen

bubmuoreka [IOK
https://m.edsoo.ru/8866f3b0




[Ipu3nak
NapajieIbHOCTH MPSIMBIX
4yepe3 paBeHCTBO

4 PacCTOSSHUNA OT TOYEK
OJTHOM MPSIMOM O BTOPOU
pAMOU
[Ipu3nak
napajIeIbHOCTH NPSAMbBIX
45 Yyepe3 paBeHCTBO
PacCTOSHUNA OT TOYEK
OJIHOU MPSIMOM O BTOPOU
PSAMOU
16 CymMa yrios bu6muorexa LIOK
TPEYroJbHUKA https://m.edso00.ru/8866f630
47 CymmMa yrios bubanoreka [HOK
TPEYTOJIbHUKA https://m.edsoo.ru/8866f8ba
48 Buemrnue yribt bubanoreka [JOK
TPEYTOJIbHUKA https://m.edsoo.ru/8866faSe
49 Bremrnue yribl
TPEYroJbHUKA
KonTponsHas padora no
50 teme "[lapamiensHele bu6mmorexa HOK
IpsIMbIE, CyMMa YIJIOB https://m.edsoo.ru/8866febe
TpeyrojpHuKa"
51 OKpy>KHOCTb, XOp/bl U bu6mmorexa [IOK
JIMaMeTp, UX CBOMCTBA https://m.edso0.ru/88670800
59 KacarenpHas bu6mmoreka IIOK

OKPYXHOCTHU

https://m.eds00.ru/88670e9a




OKpy>KHOCTh, BOIUCaHHAs

53
B yIOJ
54 OKpyXHOCTb, BIIUCAHHAS
B yroJ
55 [Torsitre o I'MT, bu6anorexa IIOK
MIPUMEHEHHUE B 33/1a4ax https://m.edsoo0.ru/8867013¢
56 Ilonstue o I'MT, bu6mmoreka [IOK
IPUMEHEHHE B 33/1a4ax https://m.edsoo.ru/88670508
buccekrpuca u
CEepEIUHHBIN
57 NEPIEHIUKYISAP KaK
reOMETPUYECKUE MECTA
TOYEK
58 OKpyXHOCTb, ONIUCaHHAs bubanoreka [JOK
OKOJIO TPEyTOJIbHUKA https://m.edsoo.ru/88670a62
59 OKpy>XHOCTb, ONTUCAHHAS
OKOJIO TPEYTOJIbHUKA
60 OKpyXHOCTb, BIIUCAHHAS bubanoreka [JOK
B TPEYTOJbHUK https://m.edsoo.ru/8867103e
61 OKpy>KHOCTb, BIICAaHHAS
B TPEYTOJIbHUK
62 [Ipocreiimme 3agaun Ha bu6mmorexa [HOK
IIOCTPOCHHE https://m.eds00.ru/88671188
63 IIpocreiimme 3agauu Ha bu6mmorexa HOK
IIOCTPOEHUE https://m.edsoo.ru/886712d2
KonTponsHas padora no
64 teme "OKpyKHOCTb U bu6muorexa [IOK

Kpyr. I 'eomerpuyeckue
MOCTpOeHHUS"

https://m.edso00.ru/88671462




65

66

[ToBTOpEHUE U
000011eHE 3HAHUI
OCHOBHBIX IIOHSATHI U
METOJIOB Kypca 7 Kjacca

HToroBast KOHTpOJIbHAS
pabota

bu6mmoreka [IOK
https://m.edso00.ru/886715b6

bu6mmoreka [IOK
https://m.edso0.ru/886716ec

67

IToBTOpEeHue
0000111eHE 3HAHUT
OCHOBHBIX IIOHATHI U
METOAOB Kypca 7 Kiiacca

68

[ToBTOpEeHUE N
0000111eHE 3HAHUN
OCHOBHBIX IIOHSATHI U
METOJIOB Kypca 7 Kjacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

bubnuoreka [IOK
https://m.edso00.ru/886719bc




8 KJIACC

KoandecTBOo 4acosB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Kontpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThI padoThI pecypchl
1 [Tapannenorpamm, ero 1 bubnuoreka [IOK
IPU3HAKH U CBOICTBA https://m.edsoo.ru/88671af2
) [Tapamnenorpamm, ero 1 bubnuorexa [IOK
MPU3HAKYU U CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero 1 bubanoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671cal
YactHble ciydan
R = ot BiGmores 10K
’ ’ https://m.edsoo.ru/88671dea
KBaJIpaT), UX MPU3HAKHU U
CBOMCTBA
YacrHble cityyaun
| rpaMMOB
s o B orsa 10K
’ ’ https://m.edsoo.ru/88671120
KBaJpar), UX NPU3HAKU U
CBOICTBa
YacTHble ciaydaun
g | mmmemmac | B LOK
’ ’ https://m.edsoo0.ru/8867209¢
KBaJIpaT), UX MPU3HAKHU U
CBOMCTBA
7 Tpanewus | bu6mmoreka IIOK

https://m.eds00.ru/88672358




2 PaBHOOOKas 1 bu6mmoreka [IOK
MPSIMOYTOJIbHAS TPANCIUN https://m.edsoo.ru/8867252¢
9 PaBHOOOKAS 1 bu6mmoreka [IOK
IpsIMOYTOJIbHAs Tpaneuun https://m.edsoo.ru/88672858
10 MeTton yaABOCHUSI ME€IHaHbI bubmaorexa LHOK
https://m.edsoo.ru/88672b14
11 LleHTpanbHast CHUMMETPHUS bubmmorexa [TOK
https://m.edsoo.ru/88672b14
- llfecl);lgpoanaﬂ pabora 1o Bubnmorexa [[OK
" . " https://m.edsoo0.ru/88672c9%a
YeThIpEXYTrONIbHUKH
Teopema daneca u
13 TeopeMa o bubanoreka LHOK
MPONOPITMOHATIBHBIX https://m.edsoo.ru/8867337a
oTpe3Kax
14 CpenHss muHus bubanoreka [HOK
TPEYTOJIbHUKA https://m.edsoo.ru/88672e0c
15 Cpenuss TuHUS bubanoreka [JOK
TpPEyroJbHUKA https://m.edsoo0.ru/88672f38
16 Tpanenus, e€ cpennss bubanoreka [HOK
JIUHUSA https://m.edsoo.ru/88672358
17 Tpaneuus, e€ cpenHss bu6mmorexa [HOK
JIUHUS https://m.edsoo0.ru/88673064
13 [IponopuroHanbHbIE bu6mmorexa HOK
OTpE3KH https://m.edsoo0.ru/88673794
19 [IponopuroHanbHbIE bubanoreka [JOK
OTpE3KHU https://m.eds00.ru/88673794
20 Ilentp Macc B bubanoreka LHOK

TPEYTroJIbHUKE

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




bu6mmoreka [IOK

21 Honobuere TpeyronbHuKn https://m.edsoo.ru/88673a78
2 Tpu npusHaka moaoous bubnuoreka [IOK
TPEYrOJbHUKOB https://m.edsoo.ru/88673bae
73 Tpu npuzHaka nogoous bubanoreka LHOK
TPEYTroJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuzHaka nmogo0us bubamnoreka [JOK
TPEYroJbHUKOB https://m.edsoo.ru/8867400e
’5 Tpu npuzHaka nogoous
TPEYrOJIbHUKOB
[Ipumenenune noaobus npu
26 peLIEHNN TPAKTUYECKUX
3a1a4y
| Kommamems e Busorsa 10
" https://m.edsoo.ru/8867445a
TPEYTOJbHUKH
’3 CaoiicTBa momaaen bubnuoreka [IOK
reoMeTpuieckux puryp https://m.edsoo.ru/886745fe
» ;I;(;I;,I;/Ig;::; I{IIE;I IIJIOIIA TN bubnnoreka [IOK
’ https://m.edsoo.ru/88674860
napajuiesiorpaMmma
- fl);;l;hr/[g;:; iﬁ: IIJIOIIA TN bubmnoreka IJOK
’ https://m.edsoo.ru/88674a22
napajuiesiorpamMmma
DopMyJIbl 1715 TUIOLIAAN BuGmuorexa [[OK
31 TPEYrOJbHUKA,

napajuiesiorpamMmma

https://m.edsoo.ru/88674a22




DopMyIIbI IS TUTOMIATN

32 TpEyroJibHUKa bubmorexa TIOK
’ https://m.edsoo.ru/88675288
napajierorpaMma
" ;I;,(;I;,l\rdg;:; EIJ:;I [LIOLIA A bubnnoreka [IOK
’ https://m.edsoo.ru/8867542c¢
napajierorpaMma
34 Brruucnenue miomnanen bu6anorexa IIOK
CIIOXKHBIX QUTYD https://m.edsoo.ru/88674¢e78
35 [Tmomanu puryp Ha bubamnoreka [JOK
KJIeT4aToi Oymare https://m.edsoo.ru/8867473e
[Tnomaay mogo0HBIX
36
¢buryp
[Tnomaay mogo0HBIX
37
¢uryp
38 3ajauu ¢ MpakTHYECKUM bubanoreka [JOK
COJIep>)KaHUEM https://m.edsoo.ru/88675558
39 3ajaun ¢ MPaKTHYECKUM bubanoreka [HOK
CcoAEepKaHUEM https://m.edsoo0.ru/88675684
Pemenue 3anau ¢
40 MTOMOIITBI0 METO/1a bu6mmoreka IIOK
BCIIOMOTATENbHON https://m.edsoo0.ru/88674f90
IO/
A1 KonrtponrsHnas pabora mo bu6mmorexa [HOK
teme "Ilnomans" https://m.edso00.ru/8867579¢
42 Teopema IMudaropa u eé bubanoreka [HOK
IPUMEHEHHE https://m.eds00.ru/88675918
13 Teopema I[Tudaropa u eé bu6muorexa [IOK

IIPUMEHEHHE

https://m.eds00.ru/88675918




44

45

Teopema [Tudaropa u e€
MIPUMEHEHHE

Teopema [Tudaropa u eé€
MIPUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/88675abc

46

47

Teopema [ludaropa u eé
IpUMEHEHHE

Onpenenenue
TPUTOHOMETPUUECKHUX
GyHKIHI oCcTpOTro yria
MPSIMOYTOJILHOTO
TPEYroJIbHUKA,
TPUTOHOMETPHUUECKHE
COOTHOIIIEHHUS B
PSAMOYTOJTFHOM
TPEYTOJIbHUKE

bu6anoreka IIOK
https://m.edsoo.ru/88675d32

48

49

50

51

OcHOBHOE
TPUTOHOMETPHUUECKOE
TOXKIIECTBO

OcHoOBHOE
TPUTOHOMETPUICCKOEC
TOXIECTBO

OcHoBHOE
TPUTOHOMETPUYECKOE
TOKJIECTBO

KonrtponrsHnas pabora mo
teme "Teopema [Tudaropa
Y Hayajia TPUrOHOMETpUn"

bu6mmoreka IIOK
https://m.edsoo.ru/88675f44

bu6nmuoreka [IOK
https://m.edsoo.ru/8al407e8

52

Boucanasie n
LIEHTPAJIbHBIE YIJIbL, YTOJI

bu6mmoreka IIOK
https://m.edsoo.ru/8al415b2




53

MEXK]1y KacaTeJIbHON 1
XOpaou

Bnucannbie u
LEHTPAJIBHBIE YTJIbI, YTOI
MEXK]1y KacaTeJbHON 1
XOpAou

bu6anorexa IIOK
https://m.edsoo.ru/8al141940

54

Brmcannsie n
LIEHTPAJIbHBIC YTJIbI, YTOJI
MEKly KacaTeJIbHOU 1
XOpAOH

bubnuoreka [IOK
https://m.edsoo.ru/8al41b34

55

56

VYTIIIBl MEXAYy XOpJIaMH U
CEKYILIUMHU

Vsl MeXIy XOpAamMu U
CEKYIIUMH

57

Bnucanubie u onMcaHHble
YEeTBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

bubnuoreka [IOK
https://m.edsoo.ru/8a140f86

58

59

60

Brniucannbie 1 onucaHHbIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

BrniucanHble ¥ onMCaHHBIE
YETBIPEXYTOIBHUKH, UX
IIPU3HAKU U CBOMCTBA

[IpruMmeHeHne CBOKCTB
BIMCAHHBIX U OMUCAHHBIX
YETBIPEXYTOJIBHUKOB IPH
pEIICHUU TEOMETPUUECKUX
3a1a4

bu6mmoreka IIOK
https://m.edsoo.ru/8al416d4

bu6mmoreka IIOK
https://m.edsoo.ru/8al416d4




[IprMeHeHne CBOMCTB
BIIMCAHHBIX U OMMCAHHBIX

61 YETHIPEXYTOJILHUKOB MPU
pELIEHUN T€OMETPUUECKUX
3a/1a4
B3aumHoe pacnionoxenue
62 JIBYX OprxleOCTeI‘/'I bubnmorexa HOK
’ https://m.edsoo.ru/8al410a8
o011e KacaTeIbHbIC
63 Kacanue oxpyxHocTei bubmorexa TIOK
https://m.edsoo.ru/8al410a8
KonTponbHas padora no
teme "YTIIbl B
64 OKpY)K?JIOCTI/I. Bnucannsie Bubmmorexa [OK
https://m.edsoo.ru/8al41c88
Y OMMCAHHbIE
YETBIPEXYTOJIbHUKH "
[ToBTOpEHNE OCHOBHBIX
65 MOHSATUIA U METOJIOB bu6mmoreka [IOK
KypcoB 7 U 8 KJIacCOB, https://m.edsoo.ru/8al41ddc
0000111eHIE 3HAHUI
[ToBTOpEHNE OCHOBHBIX
66 MOHSATUHA U METOJIOB bu6mmoreka [IOK
KypcOB 7 U 8 KJIacCOB, https://m.edsoo.ru/8al4lefe
000011eHne 3HaHu’
67 HTorosast KOHTPOJIbHAS bu6mmorexa HOK
paborta https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX
63 MOHATUN U METO0B bu6mmoreka IIOK

KypcoB 7 U 8 KJIacCOB,
000011IeHE 3HAHUI

https://m.edsoo.ru/8al1420ac
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9 KJIACC

KoauuyecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTnueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThI padoThI pecypchl
Onpenenenne
1 TPUTOHOMETPUYECKUX 1 bubanoreka LHOK
dbyukmuit yriaos ot 0° 1o https://m.edsoo.ru/8al1424bc
180°
2 @opMyJIbl IPUBENCHUS 1
3 Teopema KOCUHYCOB 1 bubmmorexa TIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 Teopema KOCHUHYCOB 1 bubmorexa TIOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHyCOB 1 bubmorexa IIOK
https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
8 Teopema cunycoB 1
, | Domomeme e | BiGoresa 10K
https://m.edsoo.ru/8a1430b0
TPEYTrOJIbHUKOB
10 Peuienne TpeyroabHUKOB 1 Bubmmorexa [TOK
https://m.edsoo.ru/8al42acO
11 Pewenne TpeyroabHUKOB 1 bubmmorexa TIOK
https://m.edsoo.ru/8al42acO
12 Pemenue TpeyroibHUKOB 1 bubmmorexa [JOK

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




bu6mmoreka [IOK

13 Pemenne TpeyronbHIKoB https://m.edsoo.ru/8al42ac0
IIpakTHueckoe
14 H;)I/IMCHCHI/IC TEOpEM Bubmmorexa [OK
https://m.edsoo.ru/8al42c3c
CHHYCOB M KOCUHYCOB
[IpakTnueckoe
15 IIPUMEHEHHE TEOPEM
CHHYCOB M KOCUHYCOB
16 iﬁg%;g;i?ﬂia(som 1o bu6mmoreka [IOK
" https://m.edsoo.ru/8al14392a
TPEyTOJIBLHUKOB
17 Ilonsrue o bu6anoreka IIOK
npeodpa3oBaHUH TTOA00US https://m.edsoo.ru/8al43ab0
18 | onewommm monoBm Bumitorera LIOK
https://m.edsoo.ru/8al43de4
uryp
CoOTBETCTBEHHBIC
19 SJIEMEHTHI NOIO00HBIX
uryp
Teopema 0 mpou3BEACHUU
20 mpowssenemm oTpescos Bumitorera LIOK
https://m.edsoo.ru/8al14406e
CEKYIIUX, TEOPEMA O
KBaJlpaTe KacaTelbHON
Teopema 0 IpoOU3BEACHUN
OTPE3KOB XOp/I, TEOpEeMa O Bubsmorexa LIOK
21 MPOU3BEJACHUN OTPE3KOB

CEeKyIlHX, TeOpeMa 0
KBaJpaTe KacaTeIbHON

https://m.edsoo.ru/8al441a4




TeopeMa O IMPOU3BCIACHUN
OTPEC3KOB XOpA, TCOpEMaA O

bu6anorexa IIOK

22 TIPOMSBCACHNN OTPE3KOB https://m.edsoo.ru/8al442da
CEKYIIUX, TeOpeEMa O
KBaJpaTe KacaTeIbHON

23 H?H?r:;{;}izz;zgpzfeilmx bubmorexa ITOK
P p https:/m.edsoo.ru/8a143£06
3aJay

2| Do TRk Bumorexa LIOK
p p https://m.edsoo.ru/8al443fc
3aJa4

25 | posomm remenomon: BuGmiorexa LIOK
p p https://m.edsoo.ru/8a144578
3amay
KonTponsHas padora o

26 | mometn Mospmaorne BrGmiorexa LIOK

A ) p https://m.edsoo.ru/8al447a8
COOTHOIIICHUS B
OKpYy)HOCTH"
Ornpenenenrie BEKTOPOB.

7 dU3NUEeCKuil U bu6mmoreka [IOK
T€OMETPUYECKUIN CMBICT https://m.edsoo.ru/8a144960
BEKTOPOB

| oo ke Burera 0K

PO, ¥ https://m.edsoo.ru/8al44a8c
BEKTOpA HA YUCIIO
CroxeHue U BEIYUTAHUE Bu6miorexa LIOK
29 BEKTOPOB, YMHOKCHUE

BCKTOpa HAa YUCJIO

https://m.edsoo.ru/8al44d52




CrnoxeHue U BEIYUTAHHUE

30 BEKTOPOB, YMHOKEHUE
BEKTOpA HA YUCIIO
Pasnoxxenne Bexropa mno

31 JIBYM HEKOJIJTMHEAPHBIM
BEKTOpaM

32 Koopaunats! BekTopa bubmmorexa [TOK

https://m.edsoo.ru/8al44tbe

CkanspHoe npou3BeIcHUE

33 BEKTOPOB, €ro bu6anoreka IIOK
MpUMEHEHHE IS https://m.edsoo.ru/8a14539c¢
HAXOXICHHUS ITTUH U YTIIOB
CkanspHoe npou3BeIcHUE

34 BEKTOPOB, €ro bu6anoreka IIOK
IIPUMEHEHHE IS https://m.edsoo.ru/8a14550e
HaxO0JICHUs IJIMH U yTJIOB

35 Pemenue 3agau ¢ bu6mmoreka IIOK
TMOMOII[BIO BEKTOPOB https://m.edsoo.ru/8al44c3a

36 Pemenne 3agau ¢ bu6mmoreka [IOK
TMOMOII[BIO BEKTOPOB https://m.edsoo.ru/8a1458c4
[IpumeHeHne BEKTOPOB

37 JUISL pelIeHus 3a/1a4
buznkn

33 KonTtponpshas pabora mo bu6mmorexa [HOK
teme "BekTopsr" https://m.edsoo.ru/8a145b08

39 JlexapTOBBI KOOPIUHATHI
TOYEK Ha MJIOCKOCTH

40 VYpaBHeHUEe NpSIMOii bubmorexa IIOK

https://m.edsoo.ru/8al45c48




41

YpaBHEeHHE NPSAMOM

42

43

44

45

VYpaBHEHHUE OKPYKHOCTHU

Koopaunats! Touek
MepeceUYeHUs1 OKPYKHOCTH
U MPSIMOU

MeToz KoopauHaT Mpu
PELICHUH T€OMETPUUECKUX
3aJa4, IPaKTUYECKUX
3aja4

Meron koopauHaT Ipu
PELICHUH TEOMETPUUYECKUX
3a/1a4, MPaKTUYECKUX
3aja4

but6mmoreka [IOK
https://m.edsoo.ru/8al4635a

bu6anorexa IIOK
https://m.edsoo.ru/8al146620

46

Meroa koopauHaT Ipu
PELIEHUH TEOMETPUUECKUX
3a/1a4, MPaKTUYECKUX
3a/1a4y

47

48

49

50

KonTponpHas padora o
teme "JlekapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH"

IIpaBuiibHbIE
MHOT'OYT'OJIbHUKH,
BBIYUCIICHUE UX DJIEMEHTOB

Yucno nn. Inuna
OKPYKHOCTH
Yucno n. Jnuna
OKPYKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/8al46e0e

bu6mmoreka IIOK
https://m.edsoo.ru/8al46fda

bu6nuoreka LIOK
https://m.edsoo.ru/8a1472c8
bu6mmoreka IIOK
https://m.edsoo.ru/8al4714c




51

JliHa IyTH OKPYKHOCTH

52 Paanannas mepa yriia Bubmmorexa [TOK
https://m.edsoo.ru/8al4714c

53 [Lnomane kpyra, cekropa, bubnuoreka [IOK

CEerMeHTa https://m.edsoo.ru/8a147426
54 [Inomans kpyra, cekTopa, bubanoreka LHOK

cerMeHTa https://m.edsoo.ru/8al47750
55 [Tmomane kpyra, cekropa, bubanoreka [JOK

CEerMeHTa https://m.edsoo.ru/8a147750
56 [TousTe O ABMKEHUU bu6anoreka IIOK

IJIOCKOCTH https://m.edsoo.ru/8al47c82
57 [TapannenpHbIN IEpEHOC, bubanoreka [JOK

MIOBOPOT https://m.edsoo.ru/8a147f16
58 [TapannenbHbll IEpEHOC, bubanoreka [HOK

MIOBOPOT https://m.edsoo.ru/8a147f16
59 [TapannenbHbli IEpEHOC,

IIOBOPOT
60 [TapannenpHbIN IEPEHOC,

MIOBOPOT
61 [IpumeHnenue nBuxXeHUN bubanoreka HOK

IIPU pELICHUHM 3a1a4 https://m.edsoo.ru/8a1480e2

KonTtponpshas pabora mo

teMaM "I[IpaBuiibHBIE
62 MHOT'OYT'OJIbHUKHU.

OkpyXHOCTb. J|BH>KEHUS

MIJIOCKOCTH"

[ToBTOpEHwUeE, O606III€HI:I€, Bubnmorexa [[OK
63 cUCTeMaTH3alusl 3HaHUH.

HN3mepenne

https://m.edsoo.ru/8al148524




64

65

66

TCOMCTPUYCCKUX BCIIMYUH.

TpeyronbHUKU

[ToBTOpEeHUE, 00006IICHHE,
cucTeMaTHu3alus 3HaHUI.
[TapannenvHbie 1
MEePIEHIUKYIISIPHBIE
MpsIMbIE

[ToBTOpEeHUE, 0000IICHHE,
cucTeMaTu3alus 3HaHUI.
OKpy»HOCTb U KpYT.
['eomerpuueckue
MOCTPOEHUS. YTIIbI B
OKPYKHOCTH

[ToBTOpEeHUE, 0000IICHHE,
cucTeMaTu3alus 3HaHUI.
Brucanuble 1 onucaHHBIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8al148650

67

68

NroroBas KOHTpOJIbHAS
pabora

[ToBTOpEeHUE, 0000IICHUE,
cUCTeMaTH3alusl 3HaHU!

bub6anorexa IIOK
https://m.edsoo.ru/8a148920

OBHIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

7 KJIIACC

Kon

NpoBepPsIeMOro
pe3yJabTaTa

6

6.1

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl 0CHOBHOTI'0
o0mero odopasoBanmsi

['eomeTpus

Pacno3naBath  M3ydeHHble  reoMeTrpuuyeckue  (Urypsl,
ONMpefeNaTh UX B3aUMHOE pACIONOXKEHUE, H300pakaTh
reOMETPUYECKUE (PUTYpBI, BBIOJIHATh YEPTEKHU MO YCIOBHUIO
3amaun. M3MepsaTh NMHENHBIE U YIVIOBBIE BEJIMUYMHBI. Pemarts
3a/1a4 Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB

6.2

Henate rpyOyr0 OIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYHUH
OpEeMETOB B pealbHOM KU3HU, Pa3MEpPOB MPUPOIHBIX
00BbekTOB. Pa3nuuaTe pasmepbl 3TUX OOBEKTOB IO MOPSIKY
BEJIMYUHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPUICCKUM 3aladaM

6.4

[lTonp30BaTbCs IpU3HAKaMH PAaBEHCTBA  TPEYTOJBHUKOB,
UCIOJIb30BaTh MPU3HAKM M CBOWCTBA PaBHOOEIPEHHBIX
TPEYTOJIbHUKOB IPY PELICHUU 3a/1a4

6.5

6.6

6.7

[IpoBOIUTE JIOTMUYECKHE PpACCYKJIEHUS C HUCIOJb30BAHUEM
r€OMETPUYECKUX TEOPEM

[Tonp30BaThCs NpHU3HAKAMU PABEHCTBA  IPSMOYTOJIBHBIX
TPEYTrOJbHUKOB, CBOWCTBOM MEAMAHbI, MPOBEAEHHON K
TUIIOTEHY3€ MPAMOYTOJBHOIO TPEYroJIbHUKA, B PELICHUU
FEOMETPUUYECKHUX 3a7a4

OnpenensiaTe napayieabHOCTh MNPSAMBIX C IOMOIIBIO YIJIOB,
KoTOpele oOpadyer ¢ HuMmH cekymas. OnpenensTs
NIapaJUIEIBHOCTD MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN
OT TOYEK OJHOM IPSAMOMU 10 TOYEK APYIrOU MPsIMOU

6.8

Pemiats 3agaun Ha kieT4yaTtoi Oymare

6.9

[IpoBOIUTH BBIYKMCIIEHUS U HAXOAUTHh YHCIOBBIE U OYKBEHHbBIC
3HaQ4EHUs  yINIOB B TEOMETPHUYECKMX  3ajJadax ¢
UCIIOJIb30BAHUEM  CYMMBI  YIJIOB  TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX MpHU
[IEPECEYEHUN JIBYX MMApAJIIEIbHBIX NPAMBIX ceKylle. Pemars
IPaKTUYECKHUE 314U Ha HAXOXKJICHUE YIJIOB

6.10

Branerp moHATHEM reOMETPUYECKOIO MeECTa TOYEK. YMETh
OTIpeNIeISITh OUCCEKTPHCY yTIila U CePEIUHHBIN MEPICHINKY ISP
K OTPE3KY KaK F€OMETPUUECKUE MECTa TOYEK




6.11

6.12

6.13

6.14

DopmMyIUPOBATH ONPEIEICHHUS OKPYKHOCTH U KPYTa, XOPAbI U
JMaMeTpa OKPYKHOCTH, MOJIb30BATHCA UX CBOMCTBAMHU. Y METh
IPUMEHSTH 3T CBOWCTBA IIPH PELICHUN 3a/1a4

Bnagets mOHATHEM  ONKMCAaHHOW  OKOJIO  TPEYTrOJbHUKA
OKpPYKHOCTH, YMETh HaxoauTtb €€ ueHTp. Ilosb3oBarhes
(dakTaMd O TOM, YTO OWMCCEKTPHCHI YTJIOB TpPEYTOJIbHHKA
MEPECEKAOTCS B OJIHOW TOYKE, H O TOM, YTO CEpPEIWHHBIC
MEPIECHANKYJIISPHI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCA B
OJHOU TOUKE

Brmagets  noHsATHMEM ~— KacaTeabHOM K OKPY’KHOCTH,
II0JI30BATHCS TEOPEMOM O EPIEHANKYIIPHOCTH KacaTEIIbHOU
U paauyca, IPOBEAEHHOTO K TOUKE KacaHUs

ITonp3oBaThCs HpOCTGﬁIHHMH TCOMCTPUYCCKUMHU
HCpPaBCHCTBAMHU, ITIOHUMATDH X HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUUCCKHUC TIIOCTPOCHUA C
IIOMOIIBIO MUPKYJIA U JIMHEUKU

8 KUIACC

Kon
NPOBEPsSIEMOT0
pe3yJabTara

6

6.1

6.2

6.3

6.4

IIpoBepsiemble NpeIMeTHBIE Pe3yabTAThl 0CBOCHMS
OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI'0
o0urero odopasoBanmsi

['eomerpus

Pacnio3naBath OCHOBHBIC BHbI LIGTBIpéXYI‘ OJIbHHMKOB, HX
QJIEMCHTHBI, IIOJB30BATHCA HX CBOMCTBAMH npu pCIICHUU
ITCOMCTPHUUYCCKHUX 3aaa4d

[IpumenaATs  CBOMCTBA  TOYKHM  IIEPECEYEHUS]  MEUaH
TPEeyrojbHUKA (LIEHTPa Macc) B PELLIEHUH 3a]1a4

Bnagets nmnoHsATMEM CpegHEW JIMHUM TPEYroJibHUKA U
Tpanenuu, MOpPUMEHITh WX CBOWCTBA TMpPU  PEUICHUH
reomeTpuueckux 3anad. llomws3oBaTbest Teopemoint daeca u
TEOPEMOM O MPOMOPIUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX JJIs
pELICHHS TPAKTUYECKUX 3a]1a4

[IpumeHATh NpPU3HAKU MOJ0OMS TPEYTOJbHUKOB B PELICHUU
r€OMETPUUYECKUX 3a7a4

6.5

[Tonb3oBatbest  Teopemoit  [ludaropa s perieHus
r€OMETPUYECKUX M  IpakTudeckux  3amad.  Crpoutsb
MaTeMaTHU4YEeCKyl0 MOJEAb B  IPAKTHUYECKUX  3ajayvax,
CaMOCTOSTEIIBHO JIe1aTh yepTéx 51 HaXOIUTh
COOTBETCTBYIOIINE JJIMHBI




6.6

6.7

Brnagetp moHATHUSMH CHMHYCa, KOCUHYCa M TaHI€HCA OCTPOrO
yria OpsiMOYTOJIBHOrO TpeyrojbHuka. [losb30BaThcs 3THUMHU
MOHATHUSAMH [Tl PELICHUS IPAKTUYECKUX 3a/1a4

Brraucnsate (pa3MUIHBIMH crioco0amm) TIOMIA T
TPEYTOJIbHUKA ¥ TUIOIIAIM MHOTOYTOJIBHBIX (pUTYD (ITOJIB3YSICh,
r7ie He0OXOAMMO, KAIbKYyJIATOpoM). [IpuMeHsATh OTyUeHHbBIE
YMEHUS B IPAKTUICCKUX 3a/1a4ax

6.8

Brnagets NOHATHSAMU BIMCAHHOTO M IIEHTPAJbHOrO Yrija,
UCIIOJIB30BaTh TEOPEMBl O BIUCAHHBIX YIUIAX, YIVIAX MEXAY
XopAaMH (CEeKYIIMMHU) U yTiie MEeXIy KacaTelbHOW U XOp0it
IIPU pElIEHNH T€OMETPUUYECKUX 3a7a4

6.9

Brnamere  moHSATHEM ~ ONMHWCAHHOTO  YETHIPEXYTOJILHUKA,
NPUMEHSTh CBOWMCTBA OIMMCAHHOTO YETHIPEXYTOJIbHUKA TpU
pelIeHun 3a1a4

6.10

[IpumMeHsATh TONyYEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTH
MaTeMaTH4YeCKHe MOJEIM JUIsl 3a/1ad peallbHOM JKU3HU U
MPOBOJUTH COOTBETCTBYIOLIUE BBIYUCICHUS C MPUMEHEHHEM
nojo0usl U TPUTOHOMETPUM (IOJIb3YSICh, IZI€ HEO0OXOIUMO,
KJIbKYJIATOPOM)

9 KUIIACC

Kon
NPoBepPsIEeMOro
pe3yabTara

6

6.1

6.2

IIpoBepsiemble npeMeTHbIE Pe3yJbTAThl 0CBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl 0CHOBHOTI'O
o0urero odopasoBanus

I'eomeTpus

3HaThb TPUTOHOMETpPUYECKHE (QYHKIIMHM OCTPHIX  YIJIOB,
HaXOJUTh C WX TIOMOIIBIO  pa3IUYHbIE  DJIEMEHTHI
IPSIMOYTOJIBHOTO TPEYTOJBHUKA («pEIIEHHE MPSMOYIOJIbHBIX
TPEyrojJbHUKOB»). HaxomuTe (¢ HOMOUIBIO KaJbKyJSATOpA)
JUIMHBI U YTJIBI ISl HeTaOJMYHBIX 3HAYEHU I

[Tonmp30BaThCcst  popMynamMu TpPHUBEIEHUS KM OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKIECTBOM Uil  HAXOXKJCHUS
COOTHOUIEHUN MEXKy TPUTOHOMETPUYECKUMHU BEIIMYMHAMU

6.3

6.4

Hcnonp3oBaTh  TEOpEMBI CHUHYCOB M KOCHUHYCOB  JUIA
HaxOXXJICHMS  PA3JIMYHBIX  DJIEMEHTOB  TPEYrOJIbHUKA
(«pelieHre TPEyroNbHUKOBY), MPUMEHATh UX TMPHU PEIICHUU
F€OMETPUUYECKUX 3a1a4

Bnagets HOHATUAMU npeoOpa3oBaHUs nojo0us,
COOTBETCTBEHHBIX DIIEMEHTOB 10TOOHBIX buryp.
[Tonmp30BaThCsl CBOMCTBAMHU TMOAOOMS MPOM3BOJIBHBIX (hUTyp,
yYMETh BBIYUCIATH [UTMHBI U HAXOIUTh YTIBl Y TOIOOHBIX
¢uryp. IlpumeHsTh CBOHCTBa NOAOOHMS B TNPAKTHYECKHX




3amadax. YMeTh MPHUBOJUTH NMPUMEPHI MOJOOHBIX (GUTYD B
OKPY’KAIOLIEM MUpPE

6.5

6.6

ITons30BaThCS TCOpEMaMHu O MPOU3BCACHUN OTPC3KOB XOp[I, O
IMPOU3BCACHUHU OTPC3KOB CCKYIINX, O KBAApPaTe KacaTeJbHOM

ITonbp30BaTbCst BEKTOpAMM, IIOHUMATh UX N€OMETPUYECKUU U
¢u3nueckuii  CMBICI, NPUMEHATH HUX B PEIICHUHU
reOMETPUYECKHX U (PU3NUeCKuX 3ajad. [[puMeHsITh cKaasipHOe
IIPOU3BEICHUE BEKTOPOB JJIsI HAXO0XKACHUS JUIMH U YIJIOB

6.7

ITons30BaThCS MCTOAOM KOOPAWHAT HA IJIOCKOCTHU, IPUMCHATH
€TI0 B pCHICHHUU I'COMCTPHUUCCKHX U IIPAKTHYCCKUX 3aaa4

6.8

6.9

Brnanets moHATHSAMU MPaBUIBHOTO MHOTOYTOJIBHUKA, JJIUHBI
OKPYXHOCTHU, JJIMHBI JAYTH OKPYKHOCTH M paguaHHOW Mephbl
yrjia, yMeTh BBIYHCIIATH IUIONMIAJb Kpyra W €ro 4acTeil.
[TpuMeHsTh MOTyUeHHbIE YMEHUS B TPAKTUUECKUX 3a7auax

HaxomuTe ocu wiM HEHTPH CUMMETpUU (PUTYDP, TPUMEHSTH
JBIKEHUSI TUIOCKOCTH B MPOCTEUIITUX CIIydasx

6.10

[IpuMeHsATh TOMyYEHHbIE 3HAHUS HA TPAKTUKE — CTPOUTH
MaTeMaTU4YeCKHe MOJEIH JUIsl 3a/1ad peallbHOM JKU3HU U
MPOBOJUTH COOTBETCTBYIOUINE BBIUMCIEHHSI C MPUMEHEHHEM
Mo00MUsT M TPUTOHOMETPUUECKUX (DYHKUMUA (ITOJIb3YSCh, THE
HE00XO0/IMMO, KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUSA

7 KJIIACC
Kon IIpoBepsieMbIil 3JIEMEHT COePKAHUA
6 ['eometrpus
HauaneHblie nonarus reomerpun. Touka, mpsiMasi, OTPE30K, Jy4. YTOJ.
6.1 Buner yrinos. BeptukaibHbele U CMEXHbIE yIuibl. buccektpuca yria.
Jlomanasi, MHOTOYTOJIbHUK. [lapannenbHOCTh U NEPIEHANKYISIPHOCTD
MIPSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHUH.
' [IpuMepbl cUMMETpPUH B OKpPYKalOILEM MUpE
6.3 OCHOBHBIE TIOCTPOEHUSI C TIOMOILIBI0 LHMPKYJId U JHUHEHKH.
Tpeyronsauk. Beicota, Meanana, OMcceKTpuca, UX CBOMCTBA
6.4 PaBHOOEIpeHHBINl 1 PaBHOCTOPOHHUM TPEYroJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA
6.5 CpolicTBa M IpHU3HAKU PaBHOOEIPEHHOro TpeyrojbHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBoiicTBa M MpU3HAKK NapaliedbHbIX NOpsMbiX. Cymma yTioB
TpPEYroJibHUKA. BHENIHUE yribl TpeyroJbpHUKA
[IpssMoyronpHBII TpeyrodbHUK. CBONCTBO MEIMAHbI IPSIMOYTOJIBHOTO
67 TpEyroJibHUKa, MPOBEAEHHOM K TrunoreHyse. [Ipu3zHaku paBeHCTBA
' MPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYTroJIbHBIA TpPEYrOJIbBHHUK C
yriioM B 30°
HepaBencTBa B reoMeTpun: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO
6.8 0 JUTMHE JIOMaHOW, TeopeMa O OOJbIIeM YIJie U OOJNbIIEH CTOPOHE
TpeyroibHuKa. [lepreHuKyIisp 1 HaKJIOHHAs
6.9 I'eomeTrpuueckoe mecto Todek. buccekTpuca yrima M cepeIMHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK FTE€OMETPUUECKUE MECTa TOUYEK
OKpy>XHOCTb M KpYI, XOpJla W AWAMETP, UX CBOWCTBA. B3ammHoe
6.10 pacmoioKEHUE OKPYKHOCTH W TpsiMmoil. KacarenbHas M cekyias K
OKPY’KHOCTHU
6.11 OKpyXHOCTb, BHOHCaHHas B yroj. BrnucanHas u onucaHHas
OKPY’KHOCTH TPEYTOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 ['eomeTpus




6.1 UYetslpéxyronsauku. [lapamnenorpamm, ero npu3Hakyu U CBOKWCTBA
6.2 [IpsimoyronpHuK, poMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA
63 Tpaneuuns, paBHOOOKass Tpameuus, €€ CBOWCTBA M INPU3HAKU.
[IpsimoyrospHas Tpamneuus
6.4 Merton yaBoenuss Menuanbl. lleHTpanbHas cumMmerpus. Teopema
Qasneca ¥ TeopeMa 0 IPOMOPIUOHAIBHBIX OTPE3KAX
6.5 Cpennue nuHUM TpeyroibHUKa U Tpaneuuu. LleHTp Macc
TPEYroJbHUKA
[lomobue TtpeyronbHUKOB, Ko3(hduuueHnt mnoxodbus. IlpuszHaku
6.6 noobust TpeyrodbHUKOB. I[IprMeHeHne mMOAOOMS TpU peHICHUU
MIPaKTUYECKUX 3a7a4
6.7 ®opMmyiibl U1 IIIOIIAIU TPEyroJbHUKA, MMapajielorpaMma, poMoa u
Tpaneuuu
6.8 CaoticTBa miomiaeit reometpudeckux Guryp. OTHOIIEHUE MI0MaaeH
O00HBIX PUryp
6.9 Briuncnenue momaneil TpEeyrolbHHMKOB U MHOTOYTOJIBHUKOB Ha
KJIeTYaToO Oymare
6.10 Teopema Ilugaropa. Ilpumenenne teopems! [ludaropa npu pemeHun
PaKTUYECKUX 3a7a4
CuHyc, KOCHHYC, TaHI€HC OCTPOTrO yrjla MHPsSMOYTOJIbHOTO
6.11 TpeyroibHuka.  OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKAECCTBO.
Tpuronomerpuueckue ¢pyHkiuu yrios B 30°, 45° u 60°
6.12 BrnucanHuble W EHTpalbHBIE YIJIbl, YIoJll MEXAY KacaTelbHOW U
XOpAOH. YTJbl MEXKY XOpAaMH U CEKYILIUMHU
6.13 BrnrcanHble U onrMcaHHbIe YeThIPEXYTOJIbHUKH
6.14 B3aumHoe  pacnmosoxenwe — AByX — OKpyxkHoctei.  Kacanue
' OoKpykHOCcTel. O01ue KacaTelbHbIEC K IBYM OKPY>KHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, Tanreic yriaoB ot O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOX1ecTBO. DOpMyIIbl MpUBEICHUS
Pemenue TpeyronbHukoB. TeopemMa KOCMHYCOB M TE€OpEMa CHHYCOB.
6.2 Pemenune nmpakTudyeckux 3aad ¢ UCHOJIb30BAHUEM TEOPEMbI KOCUHYCOB
U TEOpPEMbl CHHYCOB
6.3 [Ipeobpazoanue mogodus. [1ogobre COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 mpoOU3BEACHUH OTPE3KOB XOPI, TEOPEMbl O MPOH3BENCHUH
OTPE3KOB CEKYIUX, TEOpEMa O KBaJpaTe KacaTelbHOMI




Bektop, mnuHa (MOAyidb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,

6.5
PaBEHCTBO BEKTOPOB, OIEpalliy HajJ BeKTOpamu. PaziokeHue BekTopa
0 IByM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunatet  BekTopa.  CkansipHoe  NPOM3BEICHHE  BEKTOPOB,
' NPUMEHEHHE JUIsl HAXOKIEHUS JJIMH U YTJIOB
JlekapToBbl KOOpJAWHATHI Ha IUIOCKOCTH. YpaBHEHHUS MpsSMOM U
6.7 OKPY>KHOCTH B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH U MPSIMBIX.
MeTo1 KOOpJIMHAT U €0 IPUMEHEHUE
6.8 [IpaBubHBIE MHOTOYTOJIBHUKHT
6.9 Jnuna okpyxkHocTh. ['pagycHas u paanaHHasl Mepa yria, BHIYUCICHHE
' JUITUH YT OKPYKHOCTEH
6.10 [Lnomane kpyra, ceKTopa, CerMeHTa
6.11 JIBUKEeHUS TIIOCKOCTU U BHYTPEHHUE CUMMETPUH (DUTyp (31eMEHTapHbIe

npeactaieHus). [lapamnensusiit nepenoc. [lopopot




IMPOBEPSIEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

Kon
NpoBepPSIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI
OCHOBHOT0 00111er0 o0pa3oBanust Ha ocHoBe PT'OC

YMenue OTEPUPOBATH MOHSATUAMMU: MHOXECTBO,
MOJIMHOXKECTBO, OMNEpalMi HaJ MHOXXECTBaMU;, YMEHHE
OIIepUPOBATH MOHATUSAMU: Tpad, CBA3HBIN Tpad, AepeBo, UK,
MPUMEHATh WX MPU PEIICHUH 3a/a4d; YMEHUE HCIO0JIb30BaTh
rpajguueckoe TpencTaBIeHUE MHOXKECTB [UJISI  OMHMCAHUS
peabHBIX TPOLIECCOB W SIBJICHUM, MPU PEIICHUU 3a7ad U3
JIPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh IMOHATHUSIMHU: OINPENCICHUE, aKCUOMa,
TEOpEMA, 10KA3aTEIbCTBO; YMEHHE PACIIO3HABATh UCTUHHBIE U
JIO’KHBIE BBICKAQ3bIBAHUS, MPUBOJIUTH MIPUMEPHI )58
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBaHUSI W  OTPUIIAHUSA
BBICKa3bIBaHUH

YMeHue omnepupoBaTh TOHATHSIMH: HATYpPaJIbHOE YHCIIO,
IPOCTOE U COCTABHOE YHCIIO, IETUMOCTh HATYPAJIbHBIX YKCE,
MPU3HAKH  JICTUMOCTH, IEJI0€ YHCIO0, MOIYyJIb YHCJIa,
OOBIKHOBEHHAs APOOH U JECATUUHAS IPOOb, CTAaHAAPTHBINA BH]T
qyclia, paAlMOHAIIBHOE YHUCJIO, WPPAIMOHAIBLHOE YHCIIO,
apuGMETHYCCKUI KBaJpaTHBIH KOPEHb, YMEHHUE BBITIOJHSATH
JEUCTBUSL C YHCIIaMU, CPaBHUBATh U YNOPSIOYMBATH UHUCIIA,
MPEJICTABIIATh YMCIa HAa KOOPJAMHATHON MPSAMOM, OKPYIJIATH
Yyclia; YMEHUE JeNaTh NPUKHUIKY M OLEHKY pe3yibTara
BBIUUCIICHU I

YMeHue onepupoBaTh MOHATHSAMHU: CTEIEHb C  LEJIbIM
nokasareneM, apuMeTHuecKHil  KBaJIpaTHbIH  KOpEHb,
MHOT'O4IEH, anredpandeckas 1po0b, TOXKAECTBO; 3HAKOMCTBO C
KOpPHEM HaTypajbHOW cTeneHu OoJbllle €AUHMIIbI; YMEHUE
BBITMIOJIHATH PacuéTsl Mo GopmyrnaM, mpeoOpa3oBaHUs IEIBIX,
JIpOOHO-PAIMOHATBHBIX BHIPAXKEHUI U BBIPAKEHUN C KOPHIMU,
pa3yIoKEHUE MHOTO4WIEHAa Ha MHOXXHUTEIH, B TOM YHCIE C
UCTOJBb30BaHUEM (OPMYJT Pa3HOCTH KBaJApaTOB M KBajapaTa
CYMMBI U pa3HOCTH

YMeHHe onepupoBaTh MOHATUSMHU: YHUCIOBOE PaBEHCTBO,
YpPaBHEHUE C OJHOM IIEPEMEHHOM, 4YMCIIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOW; YMEHHE pellaTh JIMHEHHBIE U
KBaJIpaTHbIE YPaBHEHHUS, JPOOHO-pAIIIOHATBHBIC YPAaBHEHHUSI C
OIHOW IEPEMEHHOW, CHUCTEMBbI IBYX JIMHEWHBIX yPAaBHEHUH,
JMHENHbIE HEPaBEHCTBA U UX CUCTEMBI, KBaJApaTHbIE U IPOOHO-




palMOHAIBHBIE HEPABEHCTBA C OJAHOM NEPEMEHHOM, B TOM
yuciae MpH PENIEHWH 33aJa4 W3 JAPYTMX IMPEIMETOB U
NPaKTUYECKUX 3a7a4; YMEHHE HCIO0JIb30BaTh KOOPAUHATHYIO
NpSIMYyI0 ¥ KOOPAWMHATHYIO TUIOCKOCTH JUIsl HU300paxKeHus
peuieHuil ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMHU:  (PyHKIMS, rpaduk
byHKIMK, HymH (QYHKIAWA, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHusi, yObIBaHUs, HauOoJsblliee U
HauMeEHbIllee 3HauYeHHs (QYHKIUU; YyMEHHE OIepupoBaTh
MOHATUSAMU:  TpsiMasi  TPOMOPIUOHAIBHOCTh,  JIMHCHHAS
dhyHKIHS, KBaJpaTHYHAS byHKIHS, oOpaTHas
MPOIOPLMOHAIBHOCTD, Tapadona, runep0oia; yMeHHe CTPOUTD
rpaduku GyHKIMIA, UCTIONH30BATH TPAPUKHU IS OTPEICICHUS
CBOICTB MPOLIECCOB U 3aBUCUMOCTEM, ISl PEUICHUS 3a/1a4 U3
JIpYTUX Y4eOHBIX TMPEAMETOB W pPEaTbHOW JKU3HHU, yMCHHE
BbIpaXKaTh (GOPMYJIAMH 3aBUCUMOCTH MEKIY BETUUYMHAMHU

YMeHue onepupoBaTh IOHATUSMHU: IIOCIEIOBATEIBHOCTD,
apudmeTryeckass MU TeOMETpUYecKash MNpPOTPECcCUH; YMEHHE
UCIOJIb30BaTh CBOICTBAa IOCIIEOBATENBHOCTEH, (HOPMYJIBI
CyMMBbI M OOIIEro 4ieHa MpU pelIeHUH 3a7ad, B TOM 4YHCIIE
3aja4 u3 APyrux yueOHbIX MPEIMETOB U PEaTbHON KU3HU
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YMeHue pemath 3aladyd pa3HbIX TUMOB (B TOM YHCJE Ha
IPOIEHTHI, IOJU U YaCTH, JBUKEHHE, paboTy, IIEHY TOBapOB U
CTOMMOCTh TOKYMNOK M YCIYT, HaJOTH, 3aJayd U3 00JacTu
yHOpaBlieHUs] JIUYHBIMU U CEMEWHBIMU (PMHAHCAMH); YMEHHUE
COCTaBJIATh BBIPAKECHUS, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI
II0 YCJIOBHMIO 3aJlayd, MCCJIENOBATH IIOJIYYEHHOE PELICHHUE U
OLICHMBATh MPABIONOJOOHOCTh MOJYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSIMH: (UTYypa, TOUKA, OTPE3OK,
npsmas, JIy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK,
paBHOOCNIPEHHBI W PAaBHOCTOPOHHUN  TPEYTOJIbHHKH,
MPSIMOYTOJIBHBIN  TPEYTOJIbHUK, MeIuaHa, OWCCEKTpuca Hu
BBICOTA TPEYIrOJIbHUKA, YETBIPEXYTOJIbHUK, MapajlieiorpaMm,
poMO, TPSAMOYTONBHUK, KBaApaT, Tpameuus; OKPYKHOCTb,
KpyI, KacaTeibHas; 3HAaKOMCTBO C IPOCTPAaHCTBEHHBIMH
durypamu; yMeHHE peliaTh 3agayd, B TOM 4YHCIIE U3
MOBCEJHEBHOM JKU3HHM, HA HAXOXKICHHE TE€OMETPUUYECKHUX
BEJTMYHH C IPUMEHEHUEM HU3y4YEeHHBIX CBOMCTB (QUTYD U (HaKTOB

YMeHune omnepupoBaTh TOHSATHUSIMH: PaBEHCTBO  (Quryp,
PaBEHCTBO TPEYTOJIbHUKOB; MapajuieIbHOCTh u
NEPIEHAUKYIIIPHOCTh NPSIMBIX, YIOJd MEXAY HPSMBIMH,
NEPIEeHIUKYJISAP, HAKJIOHHAS, MPOEKIMs, Moaodoue Quryp,
10JI00HBIE TPEYTOJBbHUKH, CHMMETPHUSI OTHOCUTENILHO TOYKH U
IIPSIMOM; YMEHHE pacllO3HaBaTh PAaBEHCTBO, CUMMETPHUIO H




nomobue (Guryp, mapamieIbHOCTh W TMEPHEHIANKYJISIPHOCTD
MPSIMBIX B OKPYXKAIOMIEM MUPE
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YMeHue onepupoBaTh MOHATUSIMU: JIJIMHA, PACCTOSHUE, YTOJ
(BemmuMHA yIJla, CHHYC W KOCHHYC yTJla TPEyroJbHUKA),
IJI0IIA]1b; YMEHUE OLIEHUBAThH pa3Mephl IPEIMETOB U OOBEKTOB
B OKpYXKalwIlIeM MHpEe; YMEHHE MPUMEHITh (HopMyIbl
nepuMeTpa M IUIOMAAM  MHOTOYTOJIBHUKOB,  JIJTUHBI
OKPY)KHOCTH M IUIOIIAJAW Kpyra, o0bema MpsSMOYTOIbHOTO
napajuiesienuIea; YMeHUEe MPUMEHSTh MPU3HAKU PAaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyMMeE YIJIOB TpPEYrOJIbHUKA,
teopemy Iludaropa, TpuroHOMeTpUIECKHUE COOTHOIICHUS IJIS
BBIUHCIICHUS JJIMH, PACCTOSHUM, TJIOIIAAeH

12

YMenue uzobpaxaTh IUIOCKHE (UTYypbl M MX KOMOMHAIIMH,
IPOCTPAHCTBEHHbIE (PUTYPBI OT PYKH, C TOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WIIM
CUMBOJIBHOMY OIMCAHUIO
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YMeHue onepupoBaTh MOHATUSAMU: MPSMOYTOJIbHA CHCTEMa
KOOPJIMHAT; KOOPAMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpA Ha YMCIO, CKAJISIPHOE IMPOU3BEICHUE
BEKTOPOB; YMEHHE UCIIOJIb30BATh BEKTOPHI U KOOPAUHATHI JJIs1
MpeCTaBIeHUsl JaHHBIX M pEUIeHHs 3a7ad, B TOM 4YHCIE U3
JIPYTUX yU4eOHBIX MPEIMETOB U peaTbHON KU3HU
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YMeHue onepupoBaTh NOHIATUSIMH: CTOJIOMKOBBIE U KPYTOBBIC
IuarpamMMbl, TaOJUIBI, cpeaHee apudmernueckoe, MeauaHa,
HauOOJbIIICC W HAaWMCHBIIIEE 3HAYCHHS, pa3MaxX YHUCIOBOTO
Habopa; yMeHHE  WU3BIIEKaTh, HMHTEPIPETHPOBATH U
npeoOpa3oBeIBaTh  MH(OpPMAIMIO,  MPEJACTABICHHYIO B
TabIuIax M Ha JuarpamMmax, OTPaKaloIlyl0 CBOWCTBA W
XapaKTCPUCTUKHA PEATBHBIX IPOIECCOB U SIBICHUH; YMCHHE
pacrno3HaBaTh U3MCHUYUBBIC BEJIMUYUHBI B OKPY KAFOIIIEM MHUPE
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YMeHue onepupoBaTh MOHATHSIMH:  CIYYaWHBIA  OMBIT
(cmydaliHBIN ~ SKCHEPUMEHT),  dJJEMEHTapHOE  COOBITHE
(pmeMeHTapHbI  MCXOJ) CIy4ailHOrO OIbITa, Ciy4ailHoe
COOBITHE, BEPOATHOCTb  COOBITHS; YMEHHE  HaXOJUTh
BEPOATHOCTH  CIIy4allHBIX  COOBITMH B  ONbBITaX €
PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE
pemaTh 3aJayd METOJOM OPraHHM30BaHHOTO Iepedopa M C
UCIIOJIb30BAaHUEM IIpaBUJIa YMHOXKEHHUS; YMEHUE OLICHHBAaTh
BEPOSITHOCTU PEaTbHBIX COOBITUN W SIBIICHUH, IOHUMATh POJIb
NPAKTUYECKH JIOCTOBEPHBIX W MAJIOBEPOSITHBIX COOBITUN B
OKPY’KaIOIIEM MHUpPE U B JKHU3HHU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHUCEN U €T0 POJIbI0 B MACCOBBIX SIBICHUAX
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YMeHnne BbIOMpaTh TOAXOASAIINN HM3yYCHHBIM METOJ s
peuieHrs 3ajJayd, OPUBOAUTH IIPUMEPHl MATEMAaTHUYECKUX




3aKOHOMEPHOCTEM B MNPUPOAEC M JKHU3HHU, PACIO3HABATH
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE, ONMCHIBATH
OTJIC/IbHBIEC BBIJAIOIIHAECS PE3YJIBTATHI, MOJYYEHHBIE B XOJE
pa3BUTUS MAaTEMAaTUKH KaK HAayKW, IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITHUM U UX aBTOPOB B OTEYECTBEHHOMN U
BCEMUPHOU HCTOPUU




INEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMbIil 3J1IEMEHT COePKAHUA
1 Yucna 1 BRIYUCIICHHUS
1.1 Hatypanbsubie u nenble uncina. [Ipu3Haku AeTUMOCTH LETBIX YHCEI
12 OOBIKHOBEHHbIE M JI€CATUYHBIC JpOOH, TMPOILEHTHI, OECKOHEUYHBIC
' MepuoANYecKue Apoou
13 Pannonanbuble yncna. ApudmeTrnueckre onepanyuy ¢ parioHaIbHbIMU
qHCclIaMu
14 I[eVﬁCTBI/ITenLHLIe qrcla. Apudmernueckue orepanuu C
JEHCTBUTEIIBHBIMU YHCIIAMU
15 [TpubmmxEHHbIC BBIMCICHNA, TpAaBHIA OKPYIICHHS, NPUKUAKA H
OIICHKA pe3yJIbTaTa BBIUYUCICHHUM
2 AnrebpanyecKkue BIPAKCHUS
2.1 bykBeHHBIE BhIpaskeHUs (BbIpaXKEHUS C TIEPEMEHHBIMHU )
29 Cremenp ¢ mwenbiM  mokazareneMm. CrerneHb € palMOHAIbHBIM
nokasareneM. CBONCTBA CTETIEHH
2.3 MHorousieHsl
2.4 Anrebpanueckas 1poOb
25 ApudmeTndyeckuii KOpeHb HaTypalbHOW creneHu. JleWcTBus c
apudMeTUIEeCKUMHU KOPHSIMH HaTypaJbHOU CTENEeHU
3 YpaBHEHMS M HEPABEHCTBA
31 Lensie n ):\['p06H0-paIII/IOHaJ'IBHBIe ypaBHeHHs. CUCTEMBI U COBOKYITHOCTH
ypaBHEHUU
39 Ilenpie w  npoOHO-pallMOHAIbHBIE  HepaBeHCTBA. CHCTeMBl |
COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemenne TeKCTOBBIX 3a1a4
4 YucnoBble OCIEN0BATEIBHOCTH
4.1 ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
49 Apudmerndeckass U reomeTpuyeckas nporpeccuu. Gopmyna CIOXKHBIX
IIPOLIEHTOB
5 DyHKIIMU
@Oynkuus, cnocoObl 3amanus ¢QyHkuuu. ['paduk Qynkumu. Ob6macTb
OTpesIeIecHUss W MHOXECTBO 3HadeHWi ¢yHkiuu. Hymm (yskmmm.
5.1 [IpoMexxyTKn  3HAKOMOCTOSHCTBA.  [IpOMEXyTKHM  MOHOTOHHOCTH
¢yskuu. MakcumyMbl U MUHHUMYMBI  (yHkumu. HauGonbinee u
HauMeHblIee 3HaUeHHe (PYHKIIMHU Ha TPOMEKYTKE
6 KoopaunaTel Ha psiMOii U MIIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIIOCKOCTH




I'eomeTpus

7.1
7.2
1.3
1.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

['eomeTrpuueckue GUrypsl U UX CBOMCTBA
Tpeyrosnbauk

MHOroyTroapHUKH

OKpy’>KHOCTb M KpyT

N3mepeHne reoMeTpruuecKiX BETUYHH
BekTops! Ha II0CKOCTH

BepostHOCTh M cTaTuCcTHKA
OnucaTtenbHas CTaTUCTUKA
BepostHOCTB

KomOunaropuka

MHoxecTBa

['padbr




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI VIS VYEHUKA

I'eomerpus, 7-9 knaccel/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u apyrue,
AximonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

METOANYECKUE MATEPHUAJIbBI IJISA YYUTEJIA

1. 'eomerpus. Meroanueckue pekoMeHAau. 7 Kiaacc. Y4eb. nocodue amns
obuieobpaszosat. opranuzauuit/ [JI. C. Aranacss, B. ®@. Byty3os, HO. A. I'ma3zkoB u
ap.]. AxknumonepHoe o6mectBo «M3aarenberBo «IIpocBerienner»

2. Maremartuka. ['eomerpus. TemaTudeckoe rmianupoBanue. 7-9 kiaccsl (K
yueOHuky AtanacsiHa JI.C., byty3osa B.®., Kagomiesa C.b. u ap.). AkimonepHoe
obmectBo «M3narenscTBO «IIpocBemenner»

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas komnekuus tuppoBbIX 00pa30BaTEIbHBIX
peCypcoB»

2. http://windows.edu/ru, «kEquHoe okHO TOCTyIa K 00pa30BaTEIbHBIM pECypcam»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHblii HEHTP UHYOPMAITMOHHBIX
00pa30BaTENbHBIX PECYPCOB

4. http://www.ndce.edu.ru, Katanor yueOHbIX U3JaHUMN, YIIEKTPOHHOTO
000pyAOBaHUS U IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB I 00IIIETo
oOpa3oBaHus

5. http://www .portalschool.ru, [lIkonbHbII mopTan

6. http://www.ict.edu.ru, @enepanpubiii nopran «MubopmanronHo-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B 00pa30BaHUM

7. https://media.prosv.ru/content/?subject=22 klass=1, Menunareka [Ipocsemenns
8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas 31eKTpoHHAs IIKOIA
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