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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OJMH U3 OCHOBHBIX PAa3JIEJIOB IIKOJBHOM MAaTEMATUKH, UMEIOIIHI
CBOCH 1IeNbl0 O0ECreunTh HM3YyYeHHE CBOMCTB M pa3MepoB (UTyp, UX OTHOILIECHUN U
B3alMHOE PacCIOIOKEHUE, OIMPAETCS HA JJOTMYECKYI0, J0Ka3aTelbHY0 JUHUIO. LleHHOCTh
U3Y4YEeHHs] TEOMETPUM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs 3aKIIOUAETCS B TOM,
4TO0 OOydYaromuiicss y4YuTCs MPOBOAUTH JOKa3aTeldbHbIE pPACCYXKIEHUS, CTPOUTH
JIOTUYECKUE YMO3aKJIIOUEHUs, JIOKAa3bIlBaTh WCTHUHHBIE YTBEPXKACHUS U CTPOUTH
KOHTPIPUMEPBl K JIOKHBIM, IMPOBOAUTH PACCYXACHUS «OT IMPOTUBHOIO», OTINYATh
CBOICTBA OT IPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPKIACHUS.

BTtopoil Lenpio u3ydeHusi FeOMETPUU SIBISIETCS UCTIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MpU PEIICHUH KaK MAaTeMaTHYECKUX, TaK U MPAKTHUYECKUX 3a7ay, BCTPECUAIOIIMXCS B
peasibHOM ku3HU. OOydarolmuics JOHKEH HAYYUTHCS OINpPENEIUTh TeOMETPUUYECKYIO
burypy, onucarh ClIOBaMU JaHHBIA YEPTEK WIIM PUCYHOK, HAMTH IJIOMIAh 3€MEITEHOTO
y4acTKa, paccuuTaTh HEOOXOJUMYIO JJIMHY ONTOBOJOKOHHOIO Kaleis uiu Tpedyemble
pa3Mepsl Tapaxa JUisi aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIHUTEIbHAS
JUHUA B U3yueHUH TreoMmeTpuu. [lpu pelmieHnn 3aaad TPAKTUUECKOTO XapakTepa
oOy4Jarmuiics YYUTCS CTPOUTH MaTeMAaTHUYECKHE MOJIEJTN peallbHbIX >KHU3HEHHBIX
CUTyalui, MPOBOAUTH BBIUNCIIECHUS U OLIEHUBATh a/IEKBATHOCTD MIOJIyYEHHOTO pe3yJIbTara.

Kpaiine Ba)xHO MOAUYEPKUBATH CBA3U T€OMETPHUH C IPYTUMH yU€OHBIMU MPEIMETAMH,
MOTHBHUPOBATh HCIIOJIb30BATh OMNpPEACICHUs TEOMETPUYEeCKNX (Uryp U TIOHSATHIA,
JIEMOHCTPUPOBATh MPUMEHEHHUE MOJTYUYECHHBIX YMEHUNU B (PU3HKE M TEXHUKE. DTU CBA3U
HaubOosee sipko BUIHBI B Temax «BekrTopb», «TpuroHomMeTpuyeckre COOTHOIICHHUS,
«Meton koopaunat» u «Teopema [Tudaropar.

VYueOHbiii kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jiesbl
conepxkanus: «I'eomerpudeckue GUTyphl U X CBOWCTBaY, «I3MepeHre reoMeTpUIECKUX
BEJIMYMH», «JleKapToBbl KOOpAMHATBI HAa IUIOCKOCTH», «BekTopb», «JlBuxkeHUs
iockoctuy, «IIpeobpazoBanus mogo0us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce — 68
yacoB (2 Jaca B HeJleno), B 8 ki1acce — 68 yacoB (2 yaca B HeJIeNt0), B 9 kiacce — 68 yacoB
(2 yaca B HeneNIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Havanbsapie nousaTus reomerpun. Touka, npsmMast, OTpE30K, JIiyd. Yrou. Buasl yrios.
BeprukanpHele M CcMexHblE yribl. buccektpuca yria. JlomaHas, MHOIOyTOJbHHK.
[TapanaenbHOCT ¥ EPIIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunbie urypsl. OCHOBHBIE CBONCTBA OCeBOWM cumMMeTpuu. [Ipumepsr
CUMMETPHH B OKPY’KAIOIIEM MHpE.

OCHOBHBIE NTOCTPOEHUS C MOMOIIBIO LUPKYJSA U JuHEKku. TpeyroiasHuk. Beicora,
Me/raHa, OMCCeKTpUca, X CBOWCTBA.

PaBHOOE1peHHBIN U PABHOCTOPOHHUMN TpeyroJbHUKUA. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa M TNpPU3HAKK PABHOOEIPEHHOrO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJBbHUKOB.

CBoiicTBa W TpU3HAKM NapAJLIEAbHBIX NOpsMbIX. CyMmMma yIJIOB TpEyTrOJbHUKA.
BHemHue yrisl TpeyrojabHHUKA.

[IpsMoyrOonpHBII  TpeyroiapHUK.  CBOMCTBO  MEIHMAaHBI  IPSIMOYT'OJIBHOTO
TPEYroJbHUKA, NPOBEAEHHOW K runoreHyse. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsIMOYTrOJIBHBIN TPEYTOJIBHUK C yIiIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOH, Teopema 0 OOJBIIEM yriie U O0NbIIeH CTOpOHE TpeyroibHUKA. [leprienauKkysip
Y HAaKJIOHHAas.

I'eomeTprueckoe MecTo TOYEK. buccekrpuca yria U CepeJuHHbIN NEPIECHAUKYIIAP K
OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

OKpy»XHOCTb M KpYT, 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 TPEYTrOJbHHKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE Ciydyan
napajyuiesiorpaMMoB  (IPSIMOYTOJIbHUK, pOMO, KBaapaT), MX MPU3HAKK U CBOMCTBA.
Tpaneuus, paBHoOOKas Tpanenus, e€ cBONCTBa U Npu3Haku. [IpsiMmoyronbHas Tpanenusi.

Meron yaBoenus menuansl. LlenrpansHas cummerpus. Teopema daneca u reopema
0 MPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LIeHTp macc TpeyronbHHKa.

[Tonobue TpeyronbHUKOB, KO3ppuiueHt mnogodusa. I[lpusnaku nogoOus
TpeyrojdbHUKOB. [IpMeHeHne mogo0ust mpy perieHu: NPaKTUYECKUX 3a/1a4.

CpoiicTBa 1momaneii reomerpuueckux ¢uryp. DopMmynsl AnS  TUIOIIAIH
TpeyrojbHUKa, apajuienorpamma, pom0a u Tpanenuu. OTHOLIEHUE TIOIaIeH MOA0OHBIX
buryp.

Brruncnenue miomniaieit TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJleT4aTol Oymare.

Teopema Iludaropa. Ilpumenenne teopemsr Iludaropa mnpu pemenun
IIPaKTHUYECKUX 3a7a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOTO yIJIa IPSAMOYTOJIBHOTO TpeyrojapHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIECTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.



BnucanHble U UEHTpaldbHBIE YTJIbl, YTOJl MEXIy KacaTelbHON M XOpAOW. YTJbl
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 TPUTOHOMETPHUYECKOE
TOXJ1eCTBO. DOPMYIIbI TPUBEACHHUS.

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

[TpeobpazoBanue noxodus. [logodue cooTBETCTBEHHBIX IIIE€MEHTOB.

Teopema 0 NMpou3BENEHUU OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEIECHUU OTPE3KOB
CEeKyIIMX, TEOpEMaA O KBapaTe KacaTeIbHOM.

Bektop, anuHa (MOJyJib) BEKTOpa, COHAIIPaBJIEHHBIE BEKTOPBI, TPOTHUBOIIOJIOXKHO
HaIPABJICHHbBIE BEKTOPHI, KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIIUU HaJl
BeKTOpamH. Pa3znoxkeHue BEeKTOpa MO JBYM HEKOJUIMHEApHbIM BeKTOpaMm. KoopauHatbl
BekTopa. CKalsipHOE NMPOU3BEIECHUE BEKTOPOB, MPUMEHEHUE ISl HAXOXKACHUS IJIUH U
YTJIOB.

JlexapToBbl KOOpJIMHATBI HAa IUIOCKOCTH. YPaBHEHMsI NPSAMOH M OKPY>KHOCTH B
KOOpJMHATaX, IEPECeUeHUE OKPYKHOCTEH W TpsMbIX. MeToJ KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJNBHUKY. J[1TMHA OKpyXHOCTH. ['panycHas n paauaHHas Mepa
yTiia, BBIYUCIIEHHUE JUIMH TyT OKpYyKHOcTel. [1nomans kpyra, cekTopa, CEerMeHTa.

JIBUKEeHUsT IUIOCKOCTM M BHYTPEHHUE CcUMMeTpuu Quryp (3reMeHTapHbIe
npencrasieHus). [lapamiensHeiii nepeHoc. [ToBopoT.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MpPOrpamMMbl yueOHOro Kypca «l eomerpus»
XapaKTepU3yIOTCS:

1) naTpuoTHYEeCKOE BOCTIUTAHHUE:

IPOSIBIIECHUEM HMHTEpeca K NPOIUIOMY M HACTOSALIEMY POCCHUHCKOW MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHWEM K JIOCTHXKEHHSIM POCCHMCKMX MaTeMaTHKOB M POCCHICKOMN
MaTEeMaTH4YE€CKOW IIKOJbl, K MCIOJIb30BAaHUIO 3THUX JOCTHKEHUN B JPYrMX Haykax u
NpPUKIAIHBIX chepax;

2) rpaskaIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJTHEHUIO 0053aHHOCTEH IrpaskJaHUHA U peau3allliy €ro npas,
IPEJCTaBIEHHUEM O MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
ABJICHUH, TPOLEAYyp TpakIaHCKOro ooOmecTtBa (Hampumep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJEHHIO JSTHUECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
OPUMEHEHHEM JIOCTHKEHHM HayKd, OCO3HAaHHMEM BaKHOCTU MOPAIbHO-ITHYECKUX
NPUHIIMIIOB B JEATENBHOCTU YUEHOTO;

3) Tpy10BO€E BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yyd4acTHe B pEUICHHMM NPAKTUYECKUX 3ajad
MaTEMaTU4YECKOW  HAIpaBIEHHOCTH, OCO3HAHWEM  BaXXHOCTH  MaTe€MaTUYECKOTO
o0pa3oBaHusi Ha TNPOTSHKEHUU BCEH JKM3HU I YyCHEIHON mpodeccuoHalbHON
NESATENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOEHUEM HHIUBUAYAIbHONH TpPaeKTOpUM OOpa3oBaHMSA U KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTPIO K HOMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHSTHIO
MaTeMaTUYeCKMX OOBEKTOB, 3aJay, pEIIeHUI, pacCyKICHHH, YMEHHUIO BUJAETbH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MMO3HAHMS:

OpUEHTalueEN B JEATENBHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, IPUPOJIbI U OOLIECTBA, TOHUMaHUEM
MaTeMaTHYEeCKON HayKu Kak c(epbl YelIOBEUECKON NeATeNbHOCTH, ITAOB €€ pa3BUTHUS U
3HAUMMOCTH JJIsi Pa3BUTHUS [MBWIM3AIMHM, OBJAJCHUEM S3bIKOM MaTeMaTHUKU U
MaTeMaTH4eCKOM KyJIbTYpOU KaK CpeJICTBOM IMO3HAHUSI MUPA, OBJIaJICHUEM MIPOCTEUITUMU
HaBbIKaMHU HCCIIEI0BATEIbCKOMN 1€ATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHWe, G(opMUpOBaHHE KYJAbTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0J1aronoy4ns:

TOTOBHOCTBIO NPUMEHSTh MaTEMAaTUYECKUE 3HAHUS B MHTEpecax CBOETO 3/I0POBbs,
BEJCHUSA 370POBOTO 00pasa JKM3HMU (30pOBOE NHTAaHWE, COATAHCHUPOBAHHBINA PEXUM
3aHATUH M OTABIXA, PETYISIpHAs (PU3NUECKas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, IpU3HaHUEM CBOETO IIpaBa Ha OLIMOKY M TAKOTr'0 e IIpaBa APYyroro 4ejaoBeKa;

7) 3K0JI0TM4YeCKOe BOCIIMTAHME:



OpUEHTalMell Ha NPUMEHEHHE MAaTeMAaTH4YEeCKHMX 3HAaHUM A pelleHHs 3ajlad B
00J1acTH COXPAHHOCTH OKpY’Kalolled cpeibl, IUNIAHUPOBAHUS MOCTYIKOB M OLIGHKH HX
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 YCJIOBHSX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEsTeIbHOCTh, B TOM YHUCJIE yMEHUE
YUUTbCA Yy APYTHX JIOJEeH, NpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHLIUU U3 OIbITA APYTUX;

HEO0OXOIMMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHMM, B TOM 4yHUCi€E (HOPMYIUPOBATH
UJIed, OHATHUS, TUIIOTE3bl 00 0OBEKTaxX M SIBICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KAaK BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS
U JIeHCTBUS, (POPMYIHPOBATH U OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUSA

ba3oBble Jlornuyeckue aeicTBUA:

® BBUIBIATh M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MaTeMaTHUYECKHUX
OOBEKTOB, TOHSATHHA, OTHONICHHH MEXAYy MOHATUAMH, (HOPMYyINPOBATH
olpeniesieHNs OHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaluy,
OCHOBaHMSI JIst 0000IIIEHNUS ¥ CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3A;

® BOCIPUHHUMATH, HOPMYIHPOBATH U TPEOOPA3OBHIBATH CYKICHUS: yTBEPAUTEIHHBIC
U OTpULIATENIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHEIE,

® BBUIBIATH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3W U MPOTHUBOPEYHS B
¢dakTax, MaHHBIX, HAONIONEHUSX U YTBEPXKICHUSX, IpeIararb KPUTEPUU s
BBISIBJIICHUS] 3aKOHOMEPHOCTEH U TIPOTHBOPEUHH;

e JenaThb BBIBOABI C WCIHOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHNUH, YMO3aKIIOUCHNHN TI0 aHAJIOTHH;

e pa3buparh J0OKa3aTeNbCTBA MATEMAaTHUECKUX YTBEPXKACHUN (MpsMbIE U OT
NPOTHBHOTO), TPOBOJUTH CAMOCTOSITCIIEHO  HECIOXKHBIE  JOKa3aTeIbCTBA
MaTeMaTU4eCKuX (DaKTOB, BBHICTPAMBATh APTYMEHTAIINIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BEIOMpATH CrIOCO0 pelieHust y4eOHOW 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pemieHus, BBHIOMpATh HambOoNee TMOAXOMANIMA C YYETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciieoBarTe/bckue AelicTBUA:

® UCHOJb30BaTh BONPOCHl KaK MCCIENOBATEIbCKUNH HHCTPYMEHT IIO3HaHU,
dopMynHpoBaTh  BOMPOCH,  (UKCHPYIOIIME  TMPOTUBOPEUYHE,  MPOOIEMY,
CaMOCTOSATEIbHO YCTAaHABIMBATh HMCKOMOE U JaHHOE, (OpPMUPOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;



MPOBOJIUTH IO CAMOCTOSITEIILHO COCTABICHHOMY IIaHY HECJIOKHBIN SKCIICPHUMEHT,
HEeOOJIBIIIOE MCCIIEJIOBAHNE 0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTo
00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

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

MPOTHO3MPOBATh BO3MOXHOE pa3BHTHE TMIPOIlecca, a TaKXKe BBIJIIBUTATh
NIPE/ITIOTI0XKECHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh ~ HEAOCTAaTOYHOCTb M M30BITOYHOCTH  HMH(POpPMALMH, JaHHBIX,
HEOOXOIMMBIX JUIsl pELIeHMS 3aa4u;

BbIOMpATh,  AHAIM3HPOBATh, CHUCTEMATH3UPOBaTb U  HHTEPIPETUPOBATH
MH(OPMALIUIO PAa3IMYHBIX BUIOB U (POPM MpeCTaBICHHUS;

BbIOMpaTh (OpMy MpEeCTaBICHUS MHPOPMALMA U WIUIIOCTPUPOBATH PEIIAEMbIe
3aJ]aun CXeMaMHu, JuarpaMMaMy, MTHOM TpapuKoil 1 uX KOMOMHALUSAMUY;
OLICHMBATh HAJ&KHOCTh MHPOPMALIUU IO KPUTEPUSIM, IPEITIOKEHHBIM YUUTEIEM
win chOpMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKZITI/IBHBIC YHuUBEpPCAJIbHBIC y‘leﬁHble }IeﬁCTBHHZ

BOCIIPUHUMATh M (DOPMYJIMPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBHSMH U
HeIsIMU OOUIEHHS], SICHO, TOYHO, IPAaMOTHO BBIpaXkaTb CBOKO TOYKY 3PEHUS B
YCTHBIX U NMHCbMEHHBIX TEKCTAX, JaBaTh MOSCHEHMs IO XOJYy PELIEHUs 3aJayH,
KOMMEHTHUPOBATH MOJIyYEHHBIN PE3yJIbTaT;

B XO7e OOCYXIEeHHUs 3a7aBaTb BOIPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOyieMbl, peuiaeMoi 3ajayd, BBICKA3bIBaTh HJIEU, HAICJICHHbIE Ha TOUCK
pElIeHUs], COMOCTABJIATh CBOM CYXACHHSI C CYXICHUSMHU APYIMX YYaCTHHUKOB
nuanora, oOHapyKMBaTh paziIM4yMe M CXOJICTBO IMO3UIMHA, B KOPPEKTHOU (dopme
dbopMyHpOBaTh pa3HOTIACHS, CBOM BO3PAXKECHMUS;

IPEJCTaBIATh PE3YJIbTAaThl PELICHUS 3aJayd, SKCIEPUMEHTa, HCCIEI0BaHUs,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS € Y4YETOM 3ajay
NPE3eHTAlMN U OCOOCHHOCTEN ayTuTOPHH;

NOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHIyaJbHON
paloThI MPHU pEIICHNN YYEOHBIX MAaTEMATUYECKUX 3a/1a4;

OPUHUMATh 1IeJIb COBMECTHOM JeATeNbHOCTH, IUJIAHUPOBATh OPTaHU3AINI0
COBMECTHOM paboThl, paclpeAensiTh BUIbI pabOT, AOrOBapHBATHCA, 0OCYKIATh
MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJILKHX JTFOJICH;
y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (00CyxkaeHHs, 0OMEH MHEHUSIMH,
MO3TOBbIE IITYPMBI U JIPYTHUE), BBIMOIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH
CBOM JCHCTBUS C IPYTUMU YICHAMU KOMaH b, OLICHUBATh Ka4€CTBO CBOETO BKJIaJ1a
B OOmMUH TPOIYKT MO KPUTEPUAM, COOPMYIHPOBAHHBIM YYaCTHUKAMU
B3aUMOJIEHCTBUS.

PeI‘yJIHTHBHbIe YHuBEpPCAJIBbHBIC y‘le6HLIe I[eﬁCTBHﬂ

CaMoopraﬂmaunﬂ:



® CaMOCTOSTEIbHO COCTABJIATH IUIAH, AJITOPUTM pEIIEHUs 3a7auu (MU ero 4acTb),
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, CAaMOKOHTPOJIA Ipoliecca U pe3ysbraTa
pEelIeHNs MaTeMaTUYECKOH 3aa4u;

® IIpPEABUAETH TPYIHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IIPM PEIICHHH 3a/ayH,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalIeHHBIX OIIMOOK, BBISBJICHHBIX TPYAHOCTEH;

® OIECHUBAaTh COOTBETCTBHE pe3yjbTaTa JAEATEIBHOCTH IIOCTABICHHOM MLENU U
YCIOBUSIM, OOBSICHATh IPUUYUHBI TOCTHKEHUSI WM HETOCTHXKEHUS LI, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATBI

K xonuy o0y4yenus B 7 kjacce oOydaroluiics MOSyYUT CIAEAYIOIINE IPEIMETHbIE
pe3yJIbTAThI:

Pacnio3HaBaTh HM3y4eHHbIE T'€OMETPUYECKUE (DUTYpBI, ONpEAENATh MX B3aUMHOE
pacroiokeHue, n300paxarb reoMeTpuieckre (GUrypbl, BEIIOIHITD YEPTEKHU 110 YCIOBUIO
3aaa4d. M3MepATs TuHENHHbIE U yTIIOBbIE BEJIMUMHBI. Pelars 3a1aun Ha BBIYMCICHUE IJINH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jenatp rpyOyr0 OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH MPEAMETOB B peanbHON
KHU3HHU, Pa3MEPOB NMPUPOIHBIX 00BEKTOB. PaznuuaTs pazmepbl 3THX 00BEKTOB MO HOPSAKY
BEJINYUHBI.

CTpouTh 4epTEKN K TEOMETPUUYECKHUM 3ajadaM.

ITonb30BaTbCs NMpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh IPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PELICHUH 3aa4.

[IpoBOAUTH TOTHUYECKHUE PACCYKICHUS C UCIIOJIBb30BAHUEM I'€OMETPUUECKUX TEOPEM.

ITonp30BaThCs MPU3HAKAMU PABEHCTBA IIPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJIMaHbl, NMPOBEAEHHON K THUIIOTEHY3€ IPSMOYIOJIBHOIO TPEYroJIbHUKA, B PELICHUU
reOMETPUYECKUX 3a7ay.

OnpenensTe NapajieIbHOCTh MPSMBIX C MOMOUIBIO YIJIOB, KOTOpbIe 00pa3zyer ¢
HUMHU cekymas. Onpenenars NapayielbHOCTh MPSAMBIX C TIOMOUIBIO PaBEHCTBA
pacCTOSIHUN OT TOYEK OJHOU MPSMOM 0 TOUEK APYrOoM MPSMOM.

Pemate 3a1aun Ha kieTyaToi Oymare.

[TpoBOAUTH BBIYMCIIEHHUS M HAaXOJUTh YHCIOBBIE M OYKBEHHBIE 3HAUEHUS YIJIOB B
F€OMETPUYECKUX 3aJadyaX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB W
MHOT'OYTOJIbHUKOB, CBOIMCTB YTJIOB, 00pa30BaHHBIX MTPU IEPECEUCHHUH ABYX MapaljIeIbHBIX
IPSAMBIX CeKyIlel. Pemars npakTuyeckue 3a1ayu Ha HaXOXKACHUE YIJIOB.

Brnagerp noOHATMEM TE€OMETPUYECKOrO MeCTa TOYEK. YMEThb ONPEHENsTh
OMCCEKTPHUCY YIJIa U CEPEANHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK F€OMETPUUYECKUE MECTa
TOYEK.

@opMynMpOBaTh ONPENEIEHUs OKPYXKXHOCTH M Kpyra, XOpAbl M JAHameTpa
OKPY’KHOCTH, IIOJIb30BATbCS UX CBOMCTBAMHU. YMETb IPUMEHATH OTH CBOWCTBA IIPU
peLIeHNH 3a1a4.



BiiageTs NOHATHEM OMMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ menrp. Ilomb3oBarbecsi ¢dakTaMu O TOM, 4YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
NIEPECEKAIOTCS B OJJHOM TOUKE, U O TOM, UYTO CEPEAMHHBIE NMEPIEHANKYIISPHI K CTOPOHAM
TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOU TOUKE.

Biamers moHATHEM KacaTeIbHOW K OKPYKHOCTH, IIOJI30BAaTbCA TEOPEMOM O
NEePNEHIUKYISIPHOCTH KacaTeJIbHOM U painyca, MIPOBEAEHHOTO K TOYKE KaCaHUs.

[Tonb30BaThbCsl MPOCTEHIIUMU T€OMETPUYECKUMHU HEPABEHCTBAMH, MOHUMATh HX
IIPAaKTUYECKUI CMBICIL.

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

K konity o0yuenust B 8 kijiacce oOydarmuics MOJIYYUT CIEAYIONTUE MPEIMETHBIC
pE3yJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJIb30BaTHCA
UX CBOICTBaMH IPU PEUICHUU T€OMETPUUECKUX 3aau.

[TprMeHsTh CBOWCTBA TOUKH MEPECEUECHUs] MEIMaH TPEyTrojbHUKa (LIEHTpa Macc) B
pelieHnu 3a1ay.

Bnagerp moHsTHEM CpeqHEN JIMHUU TPEYTrOJbHUKA M Tpamneluu, NPUMEHSITh HX
CBONMCTBa MpU peUIeHWU reomeTpuueckux 3anay. llonb3oBaTbes Teopemoit Paneca u
TEOPEMOI O MPOMOPIUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Uil PELICHUS MPAKTUYECKUX
3a/1a4.

[TpuMeHsATH NPU3HAKU MOAOOHS TPEYTOJIBHUKOB B PEIIEHUU FEOMETPUUYECKUX 3a7au.

[Tonb3oBarbest Teopemoit [udaropa A pemieHus reOMeTpUYEeCKUX U MPAKTHYECKUX
3aga4y. CTpOUTh MaTeMaTUYECKYyH0 MOJEIb B IPAKTHUYECKHX 3a/adax, CaMOCTOSITEIBHO
JIeNaTh YepTEX U HAXOAUTh COOTBETCTBYIOIINE JUTUHBI.

Bnageth NOHATUSIMH CUHYCA, KOCUHYCA U TAHT'€HCA OCTPOrO YIJIa MPSIMOYTOJIbHOTO
TpeyrojapHuka. [101630BaThCs STUMH MOHATUAMU AJIs PELICHUS IPAKTUYECKUX 3a]a4.

Boruucasate (paznuyHbIMU  crioco0aMu) TUIOHIAAL TPEYTrOJbHUKA | TUIOMIATU
MHOTOYTOJIBHBIX (QUryp (MOJB3ysCh, TA€ HEOOXOIAMMO, KaIbKyasaTopoMm). [IpumensarTs
MOJIy4YE€HHbIE YMEHHUS B MPAKTUYECKUX 3aaydax.

BrageTs NOHATUSAMU BOMCAaHHOTO M LIEHTPAJIBHOIO YIUIA, UCIOJIb30BAaTh TEOPEMBI O
BIIMCAaHHBIX YIJIAaX, yIJIax MEXIY XOpAaMH (CEeKyIIMMH) M yIie MEXKIy KacaTeIbHOW U
XOpAOH MpH pelIeHUH TeOMETPUYECKUX 3aay.

Brnanets mNOHATHEM ONMCAHHOIO YETBHIPEXYTOJIbHUKA, IPHUMEHSTh CBOWCTBA
OMKMCAHHOTO YEeThIPEXYTOIBHUKA IPU PEIICHUH 3a/1a4.

[TpyMeHATh NOTyYEHHBIE 3HaHUS HAa MPAKTHKE — CTPOUTh MaTEMaTUYECKHUE MOJENN
JUTsl 33124 peabHOU )KU3HU U MTPOBOJUTH COOTBETCTBYIOILIME BHIYMCIICHHUS C IPUMEHEHUEM
1no100MsI U TPUTOHOMETPUH (TOJIB3YSCh, TJIE€ HEOOX0UMO, KAJIbKYJIITOPOM).

K xonmy oOy4enus B 9 kjacce 00ydaronuiics MOMyYUT CIASAYIONINE TPEIMETHbIC
pe3ynbTaThl:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMH OCTPBIX YTJIOB, HAXOAUTHh C MUX MOMOIIBIO
pa3UYHbIE 3JIEMEHTHI MPSMOYTOJILHOTO TPEYrojbHUKA («pEIIeHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxoauTe (C NOMOIIBIO KaJIbKYJIATOpa) JJIMHBI M yIJIbl AJIs
HETaOMMYHBIX 3HAUYCHUH.

[Tonb3oBatbest  (opMmyliaMu  TMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUII  HAxOXKJIEHUS  COOTHOLIEHHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.



Hcnonp3oBaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JJIsi HAXOXKJIEHUS DPA3INYHbIX
3JIEMEHTOB TPEYTOJIbHUKA («pEIIeHUE TPEYroJbHUKOBY), MPUMEHITh UX NPU PELICHUU
FEOMETPUYECKHUX 3a/1ay.

Brnaneres mnonstusMu npeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HbIX ¢uryp. Ilonb3oBarbest cBoiicTBaMU MOJOOMSI MPOU3BOJBHBIX (PUTYp, YMETh
BBIUUCIIATH JJIMHBI U HAXOAUTH YIIIbl Y MON0OHBIX ¢uryp. [IpuMensaTs cBoiicTBa moxo0us
B IIPAaKTUYECKHX 3a7adax. Y METb IPUBOAUTH IPUMEPHI MOJOOHBIX (GUTYP B OKpYXKAIOIIEM
MUDE.

[Tonp30BaThCcsl TEOpeMaMu O IPOU3BENEHUH OTPE3KOB XOpPH, O IPOU3BEICHUU
OTPE3KOB CEKYILMX, O KBaJlpaTe KacaTeJIbHOM.

[Tonp30BaThCcsl BEKTOpaMU, NOHUMAaTh UX F€OMETPUUECKUN U (PU3UUECKUN CMBICI,
NPUMEHSTh UX B PEILICHUN T€OMETPUUECKHX U (u3nueckux 3aaad. [I[pumeHsaTs ckansipHoe
IPOU3BEICHUE BEKTOPOB JIJIsl HAXO0XKACHUS UIMH U YTIIOB.

[Tonp30BaThCcsl METOJOM KOOPAMHAT Ha IUIOCKOCTH, NMPHUMEHATH €r0 B PELICHUH
F€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.

Bnaners moHATUSAMU NPAaBUIBHOIO MHOTOYTOJIBHUKA, UIMHBI OKPYXHOCTH, JUTHHBI
YT OKPYKHOCTH M pauaHHOW Mepbl YIJIa, YMETh BBIYUCIATH IUIOLIAAb Kpyra U €ro
yacreil. [I[puMeHaTh nosyyeHHbIe YMEHUS B IPAKTUUYECKUX 3aa4ax.

HaxoauTe ocu (WK LIEHTPBI) CUMMETPHUH (PUTYpP, TPUMEHSTH TBUKEHUS IIJIOCKOCTH
B [IPOCTEUIINX CIydasiX.

[TpuMeHsATh NOTyUYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKHE MOCITU
JUISl 33124 peaibHOU )KU3HU U TPOBOJUTH COOTBETCTBYIOIME BHIYMCIICHUS C TPUMEHEHUEM
nogoousi W TPUTOHOMETPUYECKUX  (yHKIMNA  (MONB3YysiCh, Tl€ HEOOXOAMMO,
KaJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne /i HaumeHoBaHuUe pa3aesioB H TeM Kontponbueie  TIpakTudeckue (undposbie)
NMPOrpamMmabl Bcero 5 p o0pa3oBarTe/ibHbIE
padoThI padoThI pecypen
[Ipocreiimme reoMeTpuYECKHe
1 ¢Gurypsl 1 UX CBOMCTBA. 14 bubanoreka LHOK
N3MepeHne reoMeTpuYECKUX https://m.edsoo.ru/7f415e2e
BEIINYUH
bu6anoreka IIOK
2 Tpeyronphmin 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 LHOK
I'eomeTpuueckne mocTpoeHus 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)
Kourpouabsusie IIpakrnuyeckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
I HeTBIpEXy OB HHK 12 ! https://m.edsoo.ru/7f417e18
2 mponoptonammix stpesax 15 1 butmiorexa LIOK
poropi s P ’ https://m.edsoo.ru/7f417e18
10/I00HBIE TPEYTOJIBHUKU
5 eyrommmon nmoroyromm 14 1 Bubmiorexa LIOK
pey y https://m.edsoo.ru/7f417el18
¢buryp. [Tnomanu mogoOHBIX GUTYp
4 Teopema IIudaropa u Havana 10 1 bubanoreka [JOK
TPUTOHOMETPUHU 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 [ToBTOpeHue, 06001IeHNE 3HAHUIA 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 T LRI | ro— (uu¢posbIe)
NMporpamMmMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
! semyeon n cmsyoon, 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 JlexkapTOBbI KOOPIMHATHI HA 9 1 bubamnoreka [JOK
IIOCKOCTH https://m.edsoo.ru/7f41al12c¢
;| Do b 10K
Py R Hu https://m.edsoo.ru/7f41al2c
Kpyra. Beraucienue rioniaaei
bu6mmoreka [IOK
6 JlBIDKeHNS I0CKOCTH 6 https://m.edsoo.ru/7f41al2c¢
7 [ToBTOpenue, o00b6IICHHE, 7 ’ bub6anoreka IIOK
cucTeMaTH3anys 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
IIpocrterimm
1 re%(;fe’fpnqesxﬂe 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 YTJIIbI https://m.edsoo.ru/8866¢7be
5 CwMmexHble U |
BEPTUKAIbHBIE YTJIbI
6 CmexHble U |
BEPTUKAIBHBIC YTIIbI
7 CmexHbIe U |
BEPTUKAIbHBIE YTJIbI
3 CmexHble U |
BEPTUKAIbHBIE YTJIbI
N3MepeHne TMHENHBIX U
9 YTJIOBBIX BEJIMYMH, |
BBIYHMCIICHUE OTPE3KOB U
YTJIOB
10 N3mMepeHue NTMHENHBIX U 1 bubanoreka [HOK

YTJIOBBIX BCJIMYNH,

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, CoCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

15

16

[TonsiTHE O paBHBIX
TpEyroJIbHUKax 1
IIEpBUYHBIE
IIPEACTABJICHUS O PABHBIX
durypax

Tpu nmpu3Haka paBeHCTBA
TPEYTOJIbHUKOB

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

bu6mmoreka [IOK
https://m.edsoo.ru/8866d 1fa

17

18

19

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

bu6mmoreka IIOK
https://m.edsoo.ru/8866d34e
bu6nmuoreka LIOK
https://m.edsoo.ru/8866¢e01e




20

21

Tpu nmpu3Haka paBeHCTBa
TPEYroJbHUKOB

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

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

22

IIpu3Haku paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

23

24

25

[Ipu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

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

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

26

PaBHOOenpeHHbIE U
PaBHOCTOPOHHHUE
TPEYroJbHUKH

bu6nmoreka [IOK
https://m.edso0o.ru/8866d6fa

27

28

[Ipu3Haku u cBocTBa
paBHOOEIPEHHOTO
TPEeyroJbHUKA
[Ipu3Haku u cBolicTBa
paBHOOEIPEHHOTO
TPEYroJbHUKA

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

bu6mmoreka IIOK
https://m.edsoo.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
TPEYTOJILHUK C YIJIOM B
30°

[IpsimoyTOnbHBIN
TPEYTOJIbHUK 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

[IaTe1it mocTynar
EBximmna

Haxpecr nexammue,
COOTBETCTBEHHBIC U
OAHOCTOPOHHUE YTJIBL,
o0pa3oBaHHbIE NTPU
IIEpECEUCHU U

bu6nmmoreka LIOK
https://m.edsoo0.ru/8866f086




40

NapajuieIbHbIX MPSAMBIX
(S %11(97

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHME YTJIBI,
o0pa3oBaHHBIE [TPU
nepeceyeHun
napajuieTbHbIX MPIMBIX
CeKyIIein

41

42

Hakpecr nexaniue,
COOTBETCTBEHHBIE U
OHOCTOPOHHHME YTJIBI,
o0pa3oBaHHBIE NTPU
IIEpECCUCHUHN
napajuieIbHbIX MPIMBIX
[dS%11(S7

Haxkpecr nexamue,
COOTBETCTBEHHBIC U
OJHOCTOPOHHME YIJIBI,
o0pa3oBaHHBIE [TPU
[IEpECCYCHUN
napajieNIbHbIX MPSIMBIX
CeKyIIei

43

Hakpecr nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHME YTJIBI,
00pa30BaHHBIC MTPH
nepeceyeHun
napajuIeNIbHBIX MPSIMBIX
CEKyIlIen

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




[Ipu3nak
NapajieIbHOCTH MPSIMBIX
4yepe3 paBeHCTBO

4 PacCTOSSHUNA OT TOYEK
OJTHOM MPSIMOM O BTOPOU
pAMOU
[Ipu3nak
NapajIeIbHOCTH NPSAMBIX
45 Yyepe3 paBeHCTBO
PacCTOSHUIA OT TOYEK
OJITHOU MPSIMOM 1O BTOPOU
PSAMOU
16 CymMa yrios bu6muorexa LIOK
TPEYroJbHUKA https://m.edso00.ru/8866f630
47 CymMa yrios bubanoreka LHOK
TpEyroJIbHUKA 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 "[lapamienbHble bubanoreka [JOK
npsiMble, CyMMa yIJIOB https://m.edsoo.ru/8866febe
TpeyrojpHuKa"
51 OKpy>KHOCTb, XOp/bl U bu6mmorexa [IOK
JIMaMeTp, UX CBOMCTBA https://m.edso00.1ru/88670800
59 KacarenpHas bu6mmoreka IIOK

OKPYXHOCTHU

https://m.edso00.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 ITonsitue o I'MT, bu6mmoreka [IOK
IPUMEHEHHE B 33/1a4ax https://m.edsoo0.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.edsoo0.ru/8867103e
61 OKpy>KHOCTb, BIICAaHHAS
B TPEYTOJIbHUK
62 [Ipocreiimue 3axaun Ha bubanoreka [JOK
IIOCTPOEHHUE https://m.edsoo.ru/88671188
63 IIpocreiimme 3agauu Ha bu6mmorexa HOK
IIOCTPOEHUE https://m.edsoo0.ru/886712d2
KonTponsHas padora no
64 teme "OKpyKHOCTb U bu6muorexa [IOK

Kpyr. I 'eomerpuyeckue
MOCTPOCHHUS"

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.edsoo.ru/886716ec

67

IToBTOpEeHue
000011eHE 3HAHUIA
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

but6mmoreka [IOK
https://m.edso00.ru/886719bc




8 KJIACC

KoandecTBOo 4acosB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Kontpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero HU3y4YeHMs
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 B 10K
’ ’ https://m.edsoo.ru/88671dea
KBaJIpaT), UX MPU3HAKU U
CBOMCTBA
YacrHble cityyaun
| rpaMMOB
s o B orsa 10
’ ’ https://m.edsoo.ru/88671120
KBaJpar), UX NPU3HAKU U
CBOICTBa
YactHble ciydan
g | mmemmec | o LOK
’ ’ https://m.edsoo0.ru/8867209¢
KBaJIpaT), UX MPU3HAKHU U
CBOMCTBA
7 Tpanewus | bu6mmoreka IIOK

https://m.edsoo.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 MEIHaHbI bubmaorexa LHOK
https://m.edsoo.ru/88672b14
11 IleHTpanbHas CHMMETPUS Bubmmorexa [TOK
https://m.edsoo.ru/88672b14
- llfecl);leTpoanaﬂ pabora 1o Bubnmorexa [[OK
" . " https://m.edsoo.ru/88672c9a
YeThIpEXYTrONIbHUKH
Teopema daneca u
13 TeopeMa o bubanoreka LHOK
IIPONOPLIMOHAIBHBIX 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 Tpanenus, e€ cpeanss bubanoreka [JOK
JIUHUS https://m.edsoo.ru/88673064
13 [IponopuroHanbHbIE bu6mmorexa HOK
OTpE3KH https://m.edso0.1u/88673794
19 [IponopuroHanbHbIE bubanoreka [JOK
OTpE3KHU https://m.eds00.ru/88673794
20 [lenTp Macc B bu6mmorexa [HOK

TPEYTOJIbHUKE

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




bu6mmoreka [IOK

21 Honobuere TpeyronbHuKn https://m.edsoo.ru/88673a78
2 Tpu npusHaka moaoous bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae
73 Tpu npuzHaka nogoous bubanoreka LHOK
TPEYTroJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npusHaka moaooms bubnuoreka [IOK
TPEYrOJbHUKOB https://m.edsoo.ru/8867400e
’5 Tpu npuzHaka nogoous
TPEYrOJIbHUKOB
[Ipumenenune noaobus npu
26 peLIEHNN TPAKTUYECKUX
3a1a4y
| Kommmmems e Busorsa 10K
" https://m.edsoo.ru/8867445a
TPEYTOJIbHUKH
’3 CaoiicTBa momaaen bubnuoreka [IOK
reoMeTpuieckux puryp https://m.edsoo.ru/886745fe
» ;I;(;I})II;/IXJJIIII:; EE;I [LIOIIA TN bubnnoreka [IOK
’ https://m.edsoo0.ru/88674860
napajuiesiorpaMmma
» i(;};l;/{g;;; EE;I [LIOIIA TN bubnnoreka [IOK
’ 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
CJIOKHBIX (QUTYP https://m.edsoo.ru/88674e78
35 [Tmomanu puryp Ha bubamnoreka [JOK
KJIeT4aToi Oymare https://m.edsoo.ru/8867473e
[Tnomaay mogo0HBIX
36
¢buryp
[Tnomaay mogo0HBIX
37
¢uryp
38 3a7a4u ¢ MPAKTUYECKUM bu6mmoreka [IOK
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 KonTponrsHas padorta o bubanoreka [JOK
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

Onpenenenune
TPUTOHOMETPUUECKHUX
(GyHKIHI 0CcTpOTro yria
PSIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKUE
COOTHOIIIEHHUS B
PSAMOYTOJTFHOM
TPEYTOJIbHUKE

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

48

49

50

51

OcHoOBHOE
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
LEHTPAJIbHBIC YTJIbI, YTOJI
MEKly KacaTeJIbHOU 1
XOpAOH

bu6mmoreka [IOK
https://m.edsoo.ru/8al41b34

55

56

VYTIIIBl MEXAYy XOpJIaMH U
CEKYILIUMHU

Vsl MeXIy XOpAamMu U
CEKYIIUMH

57

Bnucanubie u onrcaHHble
YEeTBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

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

58

59

60

Brniucannbie 1 onucaHHbIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

Brincannbie u onvucanHbie
YETBIPEXYTOJIBHUKHU, 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
peIIeHNN TEOMETPHUECKUX
3a/1a4
B3aumHoe pacnionoxenue
62 JIBYX OprxleOCTeI‘/'I bubnmorexa HOK
’ https://m.edsoo.ru/8al410a8
o0111Me KacaTelbHbIC
63 Kacanue oxpyxHocTei bubsmorexa TIOK
https://m.edsoo.ru/8al1410a8
KonTponbHas padora no
teme "YTIIbl B
64 OKpY)K?JIOCTI/I. Bnucannsie bubmmorexa [OK
https://m.edsoo.ru/8al41c88
1 OTTMCaHHBIE
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/8al41efe
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,
0000111eHre 3HaHu|

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




OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68




9 KJIACC

KoauuyecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
/i Tema ypoka Beero KonTpoabusie IlpakTnyeckue w3yeHus o0pa3oBaTe/ibHbIC
padoThI padoThI pecypchl
Onpenenenne
1 TPUTOHOMETPUYECKUX 1 bubanoreka LHOK
¢byukmuit yriaos ot 0° 10 https://m.edsoo.ru/8al424bc
180°
2 @opMyJIbl IPUBENCHUS 1
3 Teopema KOCUHYCOB 1 bubmorexa TIOK
https://m.edsoo.ru/8al14336¢
4 Teopema KOCUHYCOB 1
5 Teopema KOCUHYCOB 1 bubmmorexa HOK
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 | BiGores 10K
https://m.edsoo.ru/8al1430b0
TPEYTrOJIbHUKOB
10 Peuienne TpeyroabHUKOB 1 bubmmorexa [TOK
https://m.edsoo.ru/8al42ac0
11 Pewenne TpeyroabHUKOB 1 bubmmorexa TIOK
https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroibHUKOB 1 bubmorexa [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/8a14392a
TPEyTOJIBLHUKOB
17 Ilonsrue o bu6anoreka IIOK
npeodpa3oBaHUH TTOA00US https://m.edsoo.ru/8al43ab0
18 | onewommm momoBm 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
CEKyIIINX, TeopeMa o
KBaJlpaTe KacaTelbHON
Teopema 0 IpoOU3BEACHUN
OTPE3KOB XOp/I, TEOpeMa 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 TIPOH3BEICHHI OTPEIKOB https://m.edsoo.ru/8al442da
CEKYIIUX, TeOpeEMa O
KBaJpaTe KacaTeIbHON

23 Hel)uilrlf;;}izz;zgpflfeixﬂx bubmorexa IIOK
P p https://m.edsoo.ru/8al143f06
3aJa4

2| Do TRk bumnorexa LIOK
P p https://m.edsoo.ru/8al443fc
3a71a4

25 | poomm remeromoax bunorexa LIOK
P p https://m.edsoo.ru/8a144578
3amay
KontponpHas pabora mo

36 | nombm Monmsone Bumnorexa LIOK

1 ) P https://m.edsoo.ru/8al447a8
COOTHOIIICHUS B
OKpy)HOCTH"
Ornpenenenrie BEKTOPOB.

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

| Coomemen s o LOK

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

BCKTOpAa HA YHUCJIO

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




CrnoxeHue U BEIYUTAHHUE

30 BEKTOPOB, YMHOKEHUE
BEKTOpA HA YUCIIO
Pasnoxxenne Bexropa mno

31 JIBYM HEKOJIJTMHEAPHBIM
BEKTOpaM

32 Koopaunats! BexkTopa Bubmmorexa [OK

https://m.edsoo.ru/8al44fbe

CxkanspHoe npou3BeIeHuE

33 BEKTOPOB, €ro bu6anoreka IIOK
MpUMEHEHHE IS https://m.edsoo.ru/8a14539c¢
HaxO0JKJICHHS JUTMH U YTJIOB
CxkanspHoe npou3BeIcHuE

34 BEKTOPOB, €ro bu6anoreka IIOK
MIPUMEHEHUE NS https://m.edsoo.ru/8al4550e
HaXO0KJICHU 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
busuku

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

39 JlexapTOBBI KOOPIUHATHI
TOYEK Ha MJIOCKOCTH

40 YpaBHEeHHE NpsIMOK bubmorexa IIOK

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




41

YpaBHEeHHE NPSAMOM

42

43

44

45

VYpaBHEHHUE OKPYKHOCTHU

Koopaunats! Touek
MepeceUYeHUs1 OKPYKHOCTH
U MPSIMOU

Metoa KoopauHAT U
PELICHUH T€OMETPUUECKUX
3a/1a4, MPaKTUYECKUX
3aja4

Meron koopauHaT Ipu
PELICHUH T€OMETPUUECKUX
3a/1a4, MPaKTUYECKUX
3aja4

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

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

46

Meron koopauHaT Ipu
PELIEHUH FEOMETPUUECKUX
3a/1a4, MPaKTUYECKUX
3a1a4y

47

48

49

50

KonTponpHas padora o
teme "JlekapToBbI
KOOPJAMHATHI Ha
MJIOCKOCTH"
[IpaBunbHbIE
MHOT'OYTOJIbHUKH,
BBIYUCIICHUE UX DJIEMEHTOB
Yucno nn. Inuna
OKPY>KHOCTH

Yucno n. Jnuna
OKPY>KHOCTH

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/8al147750
55 [Tmomane kpyra, cekropa, bubanoreka [JOK

CEerMEeHTa 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/8al147f16
58 [TapamienbHbIl TEpEHOC, bubanoreka LHOK

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

IIOBOPOT
60 [TapannenpHbIN IEPEHOC,

MIOBOPOT
61 [IpumeHnenue nBuxXeHUN bubanoreka HOK

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

KonTponsHas padora o

temaMm "[IpaBunbHbIE
62 MHOT'OYT'OJIbHUKHU.

OkpyXHOCTb. JIBH>KEHUS

MIJIOCKOCTH"

[ToBTOpEHwUeE, O606III€HI:I€, Bubnmorexa [[OK
63 CUCTEMaTHU3allMsl 3HAHUMN.

N3mepenne

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




64

65

66

TCOMCTPUYCCKUX BCIIMYUH.

TpeyronbHUKU

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

[ToBTOpEeHUE, 00006IICHHE,
cucTeMaTH3alus 3HaHUI.
OKpy»HOCTb U KpYT.
['eomerpuueckue
MOCTPOEHUS. YTIIBI B
OKPYXHOCTH

[ToBTOpEeHUE, 0000IICHHE,
cucTeMaTu3alus 3HaHUI.
Brucannble 1 onucaHHbIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB

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

67

68

NroroBas KOHTpOJIbHAS
pabora

[ToBTOpEeHUE, 0000IICHUE,
cucTeMaTH3anus 3HaHUI

bu6mmoreka IIOK
https://m.edsoo.ru/8a148920

OBUIEE 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  M3y4deHHble  reoMeTpHuYecKue  (Urypsl,
ONmpefeNaTbh UX B3aUMHOE pACIONOXKEHUE, H300pakaTh
reOMEeTpUYECKUE (PUTYpBI, BBIIOJIHATh YEPTEKHU MO YCIOBUIO
3amauu. M3MepsaTh NMHENHBIE U YIVIOBBIE BEJIMUYMHBL. Pemarts
3a/1a4 Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB

6.2

Henate TpyOyr0 OIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYHUH
OpEeMETOB B pealbHOM KU3HU, Pa3MEpPOB MPUPOIHBIX
00bekTOB. Pa3nuuaTe pasMmepbl 3THX OOBEKTOB IO MOPSJIKY
BEJIMYHHBI

6.3

CTpouth 4epTEeKHU K TEOMETPUUECKUM 3a1a4aM

6.4

[Tonp30BaThCs  NpU3HAKaMH  PABEHCTBA  TPEYTrOJIbBHUKOB,
UCTIONIb30BaTh TPHU3HAKM W CBOWCTBA PaBHOOEIPEHHBIX
TPEYTOJIbHUKOB IPU PEUICHUU 3a/1a4

6.5

6.6

6.7

[IpoBOIUTE JIOTMUYECKHE pACCYKIEHUS C HCIOJIb30BaHUEM
r€OMETPUYECKUX TEOPEM

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

OnpenensaTs napaieabHOCTh MPAMBIX C IOMOUIBIO YIJIOB,
KOTOpble oOpa3yeT ¢ HUMH cekymas. Omnpenensrsb
[apajuIeIbHOCTD IPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUN
OT TOYEK OJHOM IPSAMOMU 10 TOYEK APYIrOU MPsIMOU

6.8

Pemiats 3agaun Ha kieT4yaTtoi Oymare

6.9

[IpoBOIUTH BBIYKMCIIEHUS U HAXOJAUTh YUCIOBBIE U OYKBEHHBIC
3HaQ4EHUs  yINIOB B TEOMETPHUYECKMX  3ajJadax ¢
UCIIOJIb30BAHUEM  CYMMBI  YIVIOB  TPEYTOJIBHUKOB U
MHOI'OYTOJIbBHUKOB, CBOWCTB YIJIOB, 0Opa30oBaHHbIX IIpU
[IEPECEYEHUN IBYX MApAJIIENbHBIX NPSAMBIX ceKylien. Pemars
IIPAKTUYECKHUE 3a1a4d Ha HAXOXKCHUE yIIIOB

6.10

Bianers moHATHEM TI€OMETPUYECKOIO MECTa TOYEK. YMETh
OTIpeNIeISITh OUCCEKTPHCY yTila U CEPEIUHHBIN MEPIICHINKYJIISP
K OTPE3KY KaK Fr€OMETPUUECKUE MECTa TOYEK




6.11

6.12

6.13

6.14

DopmMyIUPOBATh OMPEIEICHHUS OKPYKHOCTH U KPYTa, XOPAbI U
JIMaMeTpa OKPYKHOCTH, MOJIb30BATHCA UX CBOMCTBAMHU. Y METh
IPUMEHSATH 3TU CBOWCTBA IIPU PELLIEHNH 3aa4

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

Brmagets  noHsATHMEM ~— KacaTeabHOM K OKPY’KHOCTH,
II0JI30BATHCS TEOPEMOM O EPIEHANKYIIPHOCTH KacaTeIbHOU
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
MpoBePSIEMOro
pe3yJjbTara

6

6.1

6.2

6.3

6.4

IIpoBepsiemble peaMeTHBIE Pe3yJabTAThI 0CBOCHHUS
OCHOBHOI1 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
TpeyrojbHUKa (LIEHTPa Macc) B pEILICHUH 3a1a4

Bnagets moHsTHEM CcpegHEW JIMHUM TPEYroJibHUKA U
Tpaneuuu, MOpPUMEHITh MX CBOWCTBA MpU  PEUICHUH
reomeTpuueckux 3anad. lloms3oBaTbest Teopemont daeca u
TEOPEMOM O MPOMOPIUOHAIBHBIX OTPE3KAX, TPUMEHSTh UX IS
pELICHHS TPAKTUYECKUX 3a/]1a4

[IpumeHATh NpPU3HAKU MOJO0OMSI TPEYTOJbHUKOB B PELICHUU
r€OMETPUUYECKUX 3a7a4

6.5

[Tonb3oBatbest  Teopemoit  [ludaropa s perieHus
r€OMETPUYECKUX M  IpakTudeckux  3amad.  Crpoutsb
MaTe€MaTHYECKyl0 MOZEIb B  IIPAKTUYECKHUX  3aJadax,
CaMOCTOSTEIIBHO JenaTh 4epTexK U HaXOJHUTh
COOTBETCTBYIOIINE JJIMHBI




6.6

6.7

Brnagerp moHATHSMH CHMHYCa, KOCUHYCa W TaHI€HCA OCTPOrO
yria OpsiMOYTOJIBHOTO TpeyrojbHuka. [losb30BaThcs 3TUMHU
MOHATHUSMH JUJIsl PELICHUS IPAKTUYECKUX 3a/1a4

Brraucnsate (pa3MUIHBIMH CIIoco0aMm) IJI0IIA b
TPEYTOJIbHUKA ¥ TUIOIIAIM MHOTOYTOJIBHBIX (pUTYD (ITOJIB3YSICh,
r7ie He0OXOAMMO, KAIBKYIATOPOM). [IpUMEHSITh TIOJTy4YCHHBIC
YMEHUS B IPAKTUICCKUX 3a/1a4ax

6.8

Brnagets NOHATHSAMU BIMCAHHOTO M IIEHTPAJbHOrO Yrija,
UCIIOJIB30BaTh TE€OPEMBl O BIUCAHHBIX YIUIAX, YIVIAX MEXAY
XopAaMH (CEeKYIIMMHU) U yTiie MEeXy KacaTelbHOW U XOp0i
NP pElIeHUH T€OMETPUUYECKUX 3a7a4

6.9

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

6.10

[IpuMeHsATh TOMyYEHHbIE 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,
HaXxOJIWThb C KX I[IOMOIIBI  Pa3jIUYHbIE  DJIEMEHTHI
MPSIMOYTOJILHOTO TPEYTOJIbHUKA («PELIEHUE MPSMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxomuTe (¢ HOMOUIBIO KaJbKyJISATOpA)
JUTMHBI U YTJIBI JUISI HeTaOJMYHBIX 3HAYCHU

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

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB  JUIA
HaxOXJEHMUSI  PA3JIUMYHBIX  DJIEMEHTOB  TPEYroJIbHUKA
(«pelieHre TPEyroNbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
reOMETPUYECKHUX 3a/1a4

6.4

Bnagets HOHATUSIMU npeoOpa3oBaHUs noxoows,
COOTBETCTBEHHBIX AIIEMEHTOB HOJ00HBIX duryp.
[Tomp30BaThCSl CBOMCTBAMHU MOAOOMS MPOM3BOJIBHBIX (hUTYD,
YMETh BBIUUCIATH JJIUHBI U HAaXOAWUTh YIJIBl Yy MOJOOHBIX
¢uryp. IlpumeHsTh CBOHCTBa NOAOOHMS B TNPAKTHYECKHX




3ajayax. YMeTh NPUBOAUTH HPUMEPHI MOJOOHBIX (UTYp B
OKpY’KaroIlEM MHPE

6.5

6.6

ITons30BaThCS TCOpEMaMHu O MMPOU3BCACHUN OTPE3KOB XOpId, 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 cKaIsipHOe
IIPOU3BEICHUE BEKTOPOB JJIsI HAXO0XKACHUS JUIMH U YIJIOB

6.7

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

6.8

6.9

Brnangeth moHATHSAMU MPaBUILHOTO MHOTOYTOJIBHUKA, JITUHBI
OKPYXHOCTHU, JJIMHBI JAYTH OKPYKHOCTH M paguaHHOW Mephbl
yrjia, yMeTh BBIYHCIIATH IUIONMIAJb Kpyra W €ro 4acTeil.
[IpuMeHsTh MOTyYeHHbIE YMEHUS B MTPAKTUYECKUX 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 COOTBETCTBYIOLIUE BBIUMUCICHHUS C MPUMEHEHHEM
nos00usl M TPUTOHOMETPUUECKUX (DYHKUMH (ITOJIB3YSCh, TAE
HEO0X0IUMO, KAIBKYJISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUSA

7 KJIIACC
Kon IIpoBepsieMblIii 3JIEMEHT COAEePKAHUSA
6 ['eomerpus
HauanbsHbie nonarust reomerpun. Touka, mpsimMasi, OTPE30K, Jyd. YTOJ.
6.1 Buner yrinos. BeptukaibHbie U CMEXHbIE yIUbl. buccektpuca yria.
Jlomanasi, MHOTOyrosibHUK. [lapannenbHOCTh U NEPIEHANKYISIPHOCTD
MIPSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBONM CHMMETPHUH.
' [IpuMepbl cUMMETpPUH B OKPYKaIOLEM MUPE
6.3 OCHOBHBIE TIOCTPOEHUSI C TIOMOILIBIKO LHUPKYJId ¢ JIMHEHKH.
Tpeyronsauk. Beicota, Mmeanana, OMcceKTpuca, UX CBOMCTBA
6.4 PaBHOOEIpeHHBINT 1 PaBHOCTOPOHHUM TPEYroJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA
6.5 CpolicTBa W IpHU3HAKU paBHOOEIPEHHOro TpeyrojbHuka. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa M MpU3HAKU NapauleabHbIX MpsAMbIX. CyMMa yrioB
TpPEYroJibHUKA. BHENIHUE yribl TpeyroapHUKa
[IpssMOyTOnBHBIN TpeyroabHUK. CBOMCTBO MEMAHbI IPSIMOYTOJIBHOTO
67 TpEyroJibHUKa, NMPOBEAEHHONW K rumnoreHyse. [IpuzHaku paBeHCTBA
' MIPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsMOYroJIbHBI TpPEYrOJBbHUK C
yriioM B 30°
HepaBeHncTBa B reoMeTpun: HEPaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMaHOH, TeopeMa O OoJbIIeM yrie u OOJNbIIel CTOpOHE
TpeyroibHuKa. [leprneHuKyisp 1 HaKJIOHHas
6.9 I'eomerpuueckoe mecTto Touyek. buccekrpuca yria u cepeavHHBIN
MEPIEHIUKYJIISIP K OTPE3KY KaK FT€OMETPUYECKHAE MECTA TOUYEK
OKpyXHOCTb M KpYT, XOpJla W AUAMETpP, UX cBoiicTBa. B3anmHoe
6.10 pacIoioKEHUE OKPYKHOCTH M mpsiMoil. KacarenbHas m cekyias K
OKPY’KHOCTHU
6.11 OkpyXHOCTb, BIIMCAaHHas B Yyroj. BnucanHas u onucaHHas
OKPY’KHOCTH TPEYTOJIbHUKA
8 KIIACC
Kon IIpoBepsieMbIii 3JIEMEHT COAEPKAHUSA
6 ['eomerpus




6.1 UYetslpéxyronbHuku. [lapamnenorpamm, ero npu3HaKy U CBOKWCTBA
6.2 [IpssMmoyronpHUK, poMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA
63 Tpameuuns, paBHOOOKass Tpameuus, €€ CBOWCTBA M INPU3HAKU.
[IpsiMmoyTOnBHAs Tpanenus
6.4 Meron yasoenusi Mmenuanbl. lleHTpanbHas cumMmerpus. Teopema
Qaneca 1 TeopeMa 0 IPOMOPIUOHAIBHBIX OTPE3KAX
6.5 Cpennue nuHUM TpeyroibHuMKa U Tpaneuuu. LleHTp Macc
TpPEYroJibHUKA
[lomobue TpeyronbHUKOB, Ko3(pduuueHnt mnonodbus. IlpuzHaku
6.6 nonooust TpeyroibHUKOB. [IpuMeHeHHe mMOA00MsT TpU pPEIICHUU
MIPaKTUYECKUX 3a7a4
6.7 dopmyaibl U1 IIIOIIAAU TPEYTroJbHUKA, MapaieaorpaMma, pomoa u
Tparneuuu
6.8 CaoiicTBa mioniaieit reomeTpudeckux Guryp. OTHOIIEHUE MI0Maaei
MO00HBIX QUTYP
6.9 Briuncnenue miomaneil TpEeyroJbHHUKOB U MHOTOYTOJIBHUKOB Ha
KJIeTYaToi Oymare
6.10 Teopema Ilugaropa. Ilpumenenne treopemsl [Iudaropa npu pemeHun
MPAKTUYECKUX 3a]1a4
CuHyC, KOCHHYC, TaHIE€HC OCTPOro YyIjla HpsIMOYT'OJBHOTO
6.11 TpeyroibHuKa.  OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECCTBO.
Tpuronomerpuueckue ¢pyHkiuu yrios B 30°, 45° u 60°
6.12 BrnucanHble W IEHTpasibHbIE YIJIbl, YroJ MEXIy KacaTellbHOW U
XOpAOM. YTJIbl MEXKY XOpAaMU U CEKYILIUMHU
6.13 Brmcanubie u onrcaHHbIE YE€THIPEXYTOIBHUKN
6.14 B3aumHoe  pacmosoxenwe — AByX — OKpyxkHocteud.  Kacanue
' OoKpykHOCcTel. OO01ue KacaTelbHbIC K IBYM OKPY>KHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, Tanreic yriaoB ot O pgo 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOX1ecTBO. DopMyIibl puBeeHUS
Pemenune TpeyronbHukoB. TeopemMa KOCMHYCOB M TE€OpEMa CHHYCOB.
6.2 Pemenune nmpakTuyeckux 3ajad ¢ UCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB
Y TEOPEMBI CUHYCOB
6.3 [IpeoGpazoBanue nogobus. [logobue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BENEHUN OTPE3KOB XOpPI, TEOPEMEI O NPOH3BEACHUM
OTPE3KOB CEKYIIHX, TEOpEMaA O KBaJpaTe KacaTeJIbHON




Bektop, mnuHa (MOAydb) BEKTOpa, COHANpPABICHHBIE BEKTOPHI,
MIPOTUBOIOJIOKHO HAIlPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,

6.5
PaBEHCTBO BEKTOPOB, OIEpaliy Haja BeKTopaMmu. PazioxkeHue BekTopa
10 IByM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunatet  BekTopa.  CkansipHo€  TPOU3BEIEHHE  BEKTOPOB,
' NPUMEHEHHE JUIsl HAXOKIEHUS JJIMH U YTJIOB
JlekapTOBbl KOOpAWHATHl Ha IIJIOCKOCTU. YpaBHEHUS TMpsSIMOA W
6.7 OKPY>KHOCTH B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEH U MPSIMBIX.
MeTo1 KOOpJUHAT U €0 IPUMEHEHUE
6.8 [IpaBuibHBIC MHOTOYTOJIBHUKHT
6.9 JlivHa okpykHocTH. ['pagycHast u paanaHHasl Mepa yria, BBIYUCICHHE
' JUTUH YT OKPYKHOCTEH
6.10 [Imomane kpyra, ceKTopa, CerMeHTa
6.11 JIBUKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPUH (DUTYp (JIeMEHTapHBIE

npeactanieHus). [lapamnensusiit nepenoc. [loBopot




IMPOBEPSIEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

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
OIepUPOBATH MOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, UK,
MPUMEHATh WX MPU PEIICHUH 3a/a4; yYMEHUE HCIO0JIb30BaTh
rpajguueckoe TpencTaBIeHUE MHOXKECTB [UJISl  OMHMCAHUS
peabHBIX TPOLIECCOB W SIBJICHUM, MPU PEIICHUU 3ajad U3
JIPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHUSIMH: OMNPENCICHUE, aKCHOMa,
TEOpEMA, 10KA3aTEIbCTBO; YMEHHE PACIIO3HABATh UCTUHHBIE U
JIO’KHBIE BBICKAQ3bIBAHUS, MPUBOJIUTh MIPUMEPBI Hu
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBaHUSI W  OTPUIIAHUSA
BBICKa3bIBaHUH

YMeHue omnepupoBaTh TOHATHSIMH: HATypaJIbHOE YHCIIO,
IIPOCTOE U COCTABHOE YHCIIO, IETMMOCTh HaTYpaJIbHBIX YHCEN,
MPU3HAKK  JICTUMOCTH, I€JIOC YHCIO0, MOJYyJIb YHCIIa,
OOBIKHOBEHHAs APOOH U JlecaTUYHAs ApoOb, CTAaHAAPTHBIN BUJT
qyclia, paAlMOHAIBHOE YHUCJIO, WPPANHOHAIBLHOE YHCIIO,
apuGMETHYCCKUI KBaJIpaTHBIH KOPCHb, YMEHHE BBITIOJHATH
NEHCTBUSL C YHCIIaMU, CPAaBHUBATh U YMOPSAIOYMUBATH YHUCIIA,
MPEJICTABIIATh YMCIa HAa KOOPJAMHATHON MPSAMOM, OKPYIJIATH
Yyclia; YMEHUE JeNaTh NPUKHUAKY M OILEHKY pe3yibTara
BBIYKMCIICHU I

YMeHue onepupoBaTb IMOHATHUSAMHU: CTENEHb C  LIEJIBIM
nokasaresjaeM, apuMETUYECKUd  KBaJpaTHbI  KOpPEHb,
MHOTOYJIEH, anredpandeckast ApoOb, TOKAECTBO; 3SHAKOMCTBO C
KOpPHEM HaTypajbHOW cTeneHu OoJbllle €AUHMIIbI; YMEHHE
BBITMOJIHATH PacuéTsl Mo GopmyrnaM, mpeodpa3oBaHUs IEIBIX,
JIPOOHO-PAIMOHATBHBIX BHIPAXKEHUI U BBIPAKEHUN C KOPHIMU,
pa3oKeHUEe MHOIOWIEHA HAa MHOXUTEIU, B TOM YHCIE C
UCTOJB30BaHUEM (OPMyYJT Pa3HOCTH KBAJApPaTOB M KBajapaTa
CYMMBI U Pa3HOCTH

YMeHue onepupoBarh NOHATHUAMH: YHCIOBOE PaBEHCTBO,
YpaBHEHUE C OJHOM IEPEMEHHOM, YHUCIOBOE HEPABEHCTBO,
HEPABEHCTBO C IEPEMEHHOW; YMEHHE pelllaTh JUHEHHBbIE U
KBa/IpaTHbIE YpaBHEHUs, JPOOHO-pallMOHAJIbHBIE YPABHEHUS C
OIHOM IEPEMEHHOW, CHCTEMBI IBYX JIMHEWHBIX yPAaBHEHUH,
JIMHENHbIE HEPaBEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U IPOOHO-




palMOHAIBHBIE HEPABEHCTBA C OJAHOM NEPEMEHHOM, B TOM
yyciae MNpH PENIEHWH 33a4a4 M3 JAPYTMX [PEIMETOB U
IPaKTUYECKUX 3a7a4; YMEHHE HMCIOJIb30BaTh KOOPANHATHYIO
NpSIMyI0 ¥ KOOPAMHATHYIO TUIOCKOCTh JUIsl HM300pa)KeHus
peuieHuil ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMHU:  (PyHKIMS, rpaduk
byHKIMK, HymH (QYHKIAWA, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHusi, yObIBaHUA, HaubOoiblliee U
HauMeEHbIllee 3HauYeHHs (QYHKIUU; YyMEHHE OIepupoBaTh
MOHATUSAMU:  TpsiMasi  TPOMOPIUOHAIBHOCTh,  JIMHCHHAS
dhyHKIHS, KBaJpaTHIHAS byHKIMS, oOpaTHas
MPOIOPLMOHAIBHOCTD, Tapabona, runepOoia; yMeHUe CTPOUTD
rpaduxu GyHKIMIA, UCTIONH30BATH TPAPUKHU IS OTIPEICICHUS
CBOICTB MPOLIECCOB U 3aBUCUMOCTEM, JJIsl PEICHUS 3a/1a4 U3
IpYTHX Y4eOHBIX TMPEAMETOB W PEaTbHOW JKU3HH, yMCHHE
BbIpaXKaTh (OPMYJIAMH 3aBUCUMOCTH MEXKY BETUUMHAMHU

YMeHue onepupoBaTh IMOHATHAMHU: IIOCJIEAOBATEIBHOCTD,
apudmeTryeckass MU TeOMETpUYecKash MNpPOTPECcCUH; YMEHHE
UCIOJIb30BaTh CBOICTBAa IOCIIEOBATENBHOCTEH, (HOPMYJIBI
CyMMBbl M OOIIEro 4ieHa MpU pelIeHUH 3a7ad, B TOM 4YHCIIE
3a7a4 U3 APYrux yueOHbIX MPEAMETOB U PEaTbHON KU3HU
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YMeHue pemaTh 3aJayd pa3HbIX TUIOB (B TOM YHCIE Ha
MPOIEHTHI, JOJU U YaCcTH, JBUKEHHUE, padoTy, IIEHY TOBAPOB U
CTOMMOCTh TOKYNOK M YCIYT, HaJOTH, 3aJayd U3 00iacTu
yHOpaBlieHUs] JTUYHBIMU U CEMEWHBIMU (PMHAHCAMH); YMEHUE
COCTaBJISITh BBIPAXXEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI
II0 YCJIOBHMIO 3aJ1a4d, MCCJIENOBATH IOJIYYEHHOE PELICHHUE U
OLICHUBATh MPABIONOJOOHOCTh MOJYYEHHBIX PE3YJITATOB

YMeHue onepupoBarh MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK,
npsiMas, JIyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIE W PaBHOCTOPOHHUN  TPEYTOJIbHHKH,
OpSIMOYTOJIBHBIA TPEYTrOJNIbHUK, MeAuaHa, OuccekTpuca u
BBICOTA TPEYIOJIbHUKA, YETHIPEXYTOJIIBHUK, MTapajuIeIorpaMmM,
poMO, MNpPSAMOYTOJIbHUK, KBaJpaT, Tpamnenusi; OKPY>KHOCTb,
Kpyr, KacaTenbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢urypamMu; yMeHue pemaTh 3aJaud, B TOM YHCJIE U3
NOBCEJHEBHOW JKM3HHM, HA HAXO0XKICHUE TIE€OMETPUUYECKHUX
BEJIMYUH C IPUMEHEHHEM U3yUYCHHBIX CBOMCTB (hUryp u pakToB

YMeHune omnepupoBaTh TOHATHUSIMH: PaBEHCTBO  Quryp,
PaBEHCTBO TPEYTOJIbHUKOB; [apaJIeIBHOCTh U
NEPIEHAUKYIIAPHOCTh NIPSIMBIX, YIOJd MEXAY HPSMBIMH,
NEepIEeHAUKYJISp, HAKJIOHHAsA, NpoeKuus, mnogodue ¢uryp,
0J00HBIE TPEYTOJIBHUKH, CHMMETPUSI OTHOCUTEIBHO TOUKH U
IIPSIMOM; YMEHHE pacllO3HaBaTh PAaBEHCTBO, CUMMETPHUIO H




nogodue ¢Guryp, mapaieNbHOCTh U MNEPHEHAUKYISIPHOCTD
MPSIMBIX B OKPYXKAIOMIEM MHUPE
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YMeHue onepupoBaTh MOHATUSIMU: JIJIMHA, PACCTOSHUE, YTOJ
(BemmuMHA YTia, CHHYC M KOCHHYC yIJla 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
napajuiesienuIeia; yMeHHe MPUMEHSITh MPU3HAKH PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYroJIbHUKA,
teopemy Iludaropa, TpuroHOMETpUIECKHUE COOTHOIICHUS IS
BBIYMCIICHUS JJINH, PACCTOSHUH, TIOIIAACH
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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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YMeHHe OonepupoBaTh MOHATHAMU: NMPSAMOYIOJIBbHASI CUCTEMA
KOOPJMHAT, KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOpPA Ha YMCIIO, CKAJISIPHOE MPOU3BEIACHUE
BEKTOPOB; YMEHHE UCIIOJIb30BAaTh BEKTOPHI U KOOPAUHATHI 1JIs
MPEACTABICHUS JTaHHBIX M PELICHMS 3aJad, B TOM YHUCIE W3
JAPYTUX y4eOHBIX MPEIMETOB U PEaTbHON KU3HU
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YMeHue onepupoBaTh NOHIATUSIMH: CTOJIOMKOBBIE U KPYTOBBIC
IuarpamMMbl, TaOJUIBI, cpeaHee apudmernueckoe, MeauaHa,
HauOOJbIIICC W HAaWMCHBIIEE 3HAYCHHUS, pa3MaxX YHCIOBOTO
Habopa;, yMEHHE  WU3BIIEKaTh, HMHTEPIPETHPOBATH U
npeoOpa3oBeIBaTh  MH(OpPMAIMIO,  MPEJACTABICHHYIO B
TabIMIax M Ha JuarpamMmax, OTPaKaIoIlyl0 CBOWCTBA W
XapaKTCPUCTUKHA PEATBHBIX IPOIECCOB U SIBJICHUH; YMCHHE
pacrno3HaBaTh U3MCHUYUBBIC BEJIMYUHBI B OKPYIKAIOIIEM MUPE
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YMeHue onepupoBaTh TMOHATUSIMU:  CIYYalHBIA  OMBIT
(cmydaliHBII ~ JKCHEPUMEHT),  JJEMEHTapHOE  COObITHE
(omeMeHTapHbI  HMCXOJ) CIy4ailHOTO OIbITa, CiydYailHoe
COOBITHE, BEPOATHOCTb  COOBITHS; YMEHHE  HaXOJUTh
BEPOATHOCTH  CIy4YallHbIX  COOBITMH B  ONbBITaX €
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU  COOBITHSIMH;, yMEHUE
pemaTh 3aJa4d METOJOM OPraHM30BaHHOTO Iepedopa MU C
UCIIOJIb30BAHUEM TpaBUJia YMHOKEHHUS; YMEHUE OLIEHUBATh
BEPOSITHOCTU pEaIbHBIX COOBITUN U SBJICHUH, IOHUMATh POJIb
NPAaKTUYECKH JIOCTOBEPHBIX M MAaJIOBEPOATHBIX COOBITHI B
OKpYXalolIEM MHPE U B KU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YKCeI U €r0 POJIbIO B MACCOBBIX SIBJICHUSX
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YMeHne BbIOMpaTh MOAXOASIIMN HM3YYCHHBIM METOJH s
peleHuss 3aJadd, MPUBOJUTH MPUMEPHl MaTEMaTHUUYECKUX




3aKOHOMEPHOCTEM B MNPUPOAEC M IKWU3HHU, paCIO3HABATH
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE, OIMUCHIBATH
OTJICJIbHBIC BBIJAIOIIHAECS PE3YJIBTATHI, MOJYYEHHBIE B XOJE
pa3BUTUS MAaTEMAaTUKH KaK HAayKW, IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOM U
BCEMUPHOU HCTOPUU




INEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMBbIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblIii 3JIeMEHT COEePKAHUSA
1 Yucna 1 BRIYUCIICHHUS
1.1 Hatypanbsubie u nenble uncina. [Ipu3Haku AeTUMOCTH LETBIX YHCEI
12 OOBIKHOBEHHbIE M JIECATUYHBIE JpOOM, TMPOIEHTH, OECKOHEUYHBIC
' MepuoANYecKue Apoou
13 Pannonanbuble yncna. ApudmeTrnueckre onepanyuy ¢ parioHaIbHbIMU
YHClIaMU
14 I[eVﬁCTBI/ITenLHLIe qrcla. Apudmernueckue orepanuu C
JNEHUCTBUTENIbHBIMU YHCIIAMU
15 [Tpubnuxénnbie BBIYMCICHNA, TpAaBHIA OKPYIICHHS, NPUKUAKA H
OIICHKA pe3yJIbTaTa BBIYUCICHHUM
2 AnrebpanyecKkue BIPAKCHUS
2.1 bykBeHHBIE BhIpaskeHUs (BbIpaXKEHUS C TIEPEMEHHBIMHU )
29 Cremenp ¢ mwenbiM  mokazareneMm. CrerneHb € palMOHAIbHBIM
nokasareneM. CBONCTBA CTETIEHH
2.3 MHorouseHsl
24 AnreGpanueckas 1poOb
25 ApudmeTndyeckuii KOpeHb HaTypalbHOW creneHu. JleWcTBus c
apupMeTHUYEeCKUMH KOPHIMH HAaTypaJbHOU CTENEHU
3 YpaBHEHMS M HEPABEHCTBA
31 Lensie n LEpO6H0-pauH0HanLHLIe ypaBHeHHs. CUCTEMBI U COBOKYITHOCTH
ypaBHEHHIA
39 Llenbie wu  1npoOHO-panmoOHaiIbHBIE HepaBeHCTBA. CuCTeMBl U
COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemntenne TekcTOBBIX 3a/1a4
4 YucnoBble MOCIEI0BATEIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aaHMsl MTOCIeI0BaTEIbHOCTEN
49 Apudmerndeckass U reomeTpuyeckas nporpeccuu. Gopmyna CIOXKHBIX
IIPOLIEHTOB
5 DyHKIIMU
@Oynkuus, cnocoObl 3amanus ¢QyHkuuu. ['paduk Qynkumu. Ob6macTb
OTpeNeNeHuss W MHOXKECTBO 3HaueHWi ¢(ynkumu. Hymm Qyskuoum.
5.1 [IpoMexxyTKn  3HAKOMOCTOSHCTBA.  [IpOMEXyTKHM  MOHOTOHHOCTH
¢byskmun. MakcumyMbl W MUHHUMYMBl (yHKkuuu. HaumOonbiiee u
HauMeHblIee 3HaUeHHEe (PYHKIIMHU Ha TPOMEKYTKE
6 KoopaunaTel Ha psiMOii U MJIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIIOCKOCTH




7.1
7.2
1.3
1.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

I'eomeTpus

['eomeTrpuueckue GUrypsl U UX CBOMCTBA
Tpeyrosnbauk

MHOroyTroapHUKH

OKpy’>KHOCTb M KpyT

N3mepeHne reoMeTpuuecKiuX BETUYHH
BekTops! Ha II0CKOCTH

BepostHOCTh M cTaTuCcTHKA
OnucaTtenbHas CTaTUCTUKA
BepostHOCTB

KomOunaropuka

MHoxecTBa

['padbr




YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJBHOI'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. 'eomeTpust. Meroanueckue pekoMeHAaMu. 7 kKiaacc. Y4ed. nocodue ans
obuieobpaszosat. opranuzauuit/ [JI. C. Aranacss, B. ®@. Byty3os, HO. A. I'ma3zkoB u
ap.]. AxknumonepHoe o6mectBo «M3aarenberBo «IIpocBerienner»

2. Maremartuka. ['eomerpus. TemaTudeckoe rmiianupoBanue. 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 komiekuust HUPpoBbIX 00pa30BaATEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEqrHOoe 0OKHO TOCTyIa K 00pa30BaTEIbHBIM pECypCaM»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHblii HEHTP UHYOPMAITMOHHBIX
00pa3oBaTEIbHBIX PECYPCOB

4. http://www.ndce.edu.ru, Katanor yueOHbIX U3JaHUM, YIIEKTPOHHOTO
000pyAOBaHUS U AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB I 00IIIETo
oOpasoBaHus

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

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

7. https://media.prosv.ru/content/?subject=22 klass=1, Mennareka [IpocBemenns
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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