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MNOACHUTEJIBHAS 3AIINCKA

I'eomeTpus Kak OAMH M3 OCHOBHBIX pa3/eiOB IIKOJIBHOM MaT€MaTHKH, UMEIOLIUN CBOEH
LEJIbI0  00ECNeunTh H3Yy4YE€HUE CBOWCTB M pa3MepoB (Uryp, MX OTHOILIEHHH M B3auMHOE
pacloIoKEeHUe, ONUpAcTCd Ha JIOTMYECKYH0, JOKa3aTeNIbHYH JMHUIO. [leHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero 00pa3oBaHus 3aKI0YaeTCsl B TOM, 4TO 00y4aroluiics
YUUTCS TNPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3aKIHOUYECHHUS,
JIOKa3bIBaThb MCTHHHBIE YTBEP)KICHHS WM CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJHTH
paccyKIeHHs «OT IPOTUBHOTO», OTJINYATh CBOMCTBA OT NMPU3HAKOB, (OPMYJIMPOBATh OOpaTHbIE
YTBEPKICHMUSL.

BTopoil nenpro n3ydeHuss reOMETpUU SBISIETCA UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IIpU
PEIIEHUN KaK MaTeMaTU4YEeCKUX, TaK U MPAKTHYECKUX 3aa4, BCTPEYAIOIIUXCS B PEAIbHOU KU3HH.
OOyuarouuiics JOKEH HAY4YHUTHCS OINPENENUTh I'€OMETPHUECKYI0 (QUrypy, ONMCaTh CIOBAMU
JAHHBIN 4epTEX UM PUCYHOK, HAlTH IUIOIIAb 3€MEIBHOTO Y4acTKa, pacCUnTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOens wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DToMy
COOTBETCTBYET BTOpasi, BBIUMCIMTEIbHAS JIUHUS B M3ydyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 XapakTepa 00y4yarolMHUCs YUUTCS CTPOUTh MaTeMaTHYECKUE MOJIENH PeaIbHbIX
JKU3HEHHBIX CUTyallud, IPOBOJWUTH BBIYHCICHUS U OLEHUBATh aJCKBATHOCTH IIOJY4EHHOI'O
pe3ynbTara.

Kpaiine BaxXHO MOTYEPKUBATH CBS3M T€OMETPUU C JAPYTHMH YUEOHBIMH TpPEIMETaMH,
MOTUBUPOBaTb  MCIIOJB30BaTh  ONPEACICHHUS  TIEOMETPUYECKUX  (QUIyp U IOHATHH,
JIeMOHCTPUPOBATh MPUMEHEHHE OTYYCHHBIX YMEHHUH B (PU3MKe U TEXHUKE. DTU CBSI3U HauboJee
ApKO BUJHBI B TeMax «Bekropb», « Tpuronomerpuyeckue COOTHOIIEHUD», «MeTo1 KoopauHaT»
u «Teopema ITudaropar.

Yuebnblil kypc «l'eomMeTpus» BKIIOYAET CIEIYIOLIME OCHOBHBIE pPa3fielibl COAEPIKAHUS:
«['eomerpuueckue ¢urypsl u uX CBOHCTBay, «VI3MepeHHE TIeOMETPUUECKUX BEJIUYHUHY,
«/lexapToBBl ~ KOOpAMHATBl Ha IUIOCKOCTW», «BekTopel», «JIBUXKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mMo100Us.

Ha u3yuenue yuebnoro kypca «I'eomerpus» orBonutcs 204 daca: B 7 kiacce — 68 yacoB
(2 yaca B Heenmo), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 Jaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

HavanbHple moHATHS TeoMeTpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yroj. Bunbl yrios.
BeprukanbHble u  cMexHble yrael. buccekrpuca yrima. Jlomanasi, MHOTOYrOJbHUK.
[TapannenbHOCTb U EPIEHIUKYJISIPHOCTD MPSIMBIX.

Cummetpuunble ¢purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuH. [IpuMepsl cummeTpun
B OKPY’KAIOIIEM MUDE.

OcCHOBHBIE TIOCTPOEHHS C IIOMOUIbIO IUPKYIs M JMHeHku. TpeyronbHuk. Bricora,
MeaMaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 PAaBHOCTOPOHHUH TPEyroibHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa ¥ TpU3HAKH paBHOOEAPEHHOro TpeyroidpHuka. llpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NpHU3HAKU MapajlieNbHbIX NpsiMblx. CymMma yrioB TpeyrojbHuKa. BHemHune
YIJIbl TPEYTOJIbHUKA.

[IpssMoyrosnbHbId TpeyroapHUK. CBOMCTBO MeEOUaHbl MPSIMOYTOJIBHOTO TPEYrOJIbHHKA,
NpOBEAEHHOW K TrunoreHyse. IIpu3sHaku paBeHCTBA MNPSAMOYTOJbHBIX TPEYTrOJIbHUKOB.
[IpsimoyroabHBIN TPEYroybHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
TeopeMa 0 OOJIbIIeM yriie U 0OoJbLICH CTOpoHE TpeyroidbHuKa. [leprenuKynsap 1 HaKIOHHas.

I'eomerpuueckoe Mecto Touek. buccexkrpuca yria U CepeqUHHBIA NEPHEHAUKYISAP K
OTpE3KY KaK FreOMETPUYECKHE MECTa TOYEK.

OKpyXHOCTb M KpyI, XOpJa M JAuaMeTp, HMX CBOWCTBa. B3auMHOE pacmnoyioKeHue
OKpyKHOCTH M npsmoil. KacartenbHas u cexymass K OKpyKHOCTU. OKpyKHOCTb, BIIMICaHHasl B
yroi. BrincanHast 1 onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerbipéxyronpHuku. llapamienorpamMM, ero npusHakd M CBOWCTBA. YacTHbIE Cilydau
napajjiesorpaMMoB (NPsIMOYTOJIbHUK, poMO, KBaJgpaT), UX IpPU3HAKU U cBoicTBa. Tpaneuws,
paBHOOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamemus.

Meron ynBoenuss meauanbl. LleHTpanbHas cumMmerpus. Teopema Paneca u teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrOIbHUKA U Tpanenuu. LleHTp Macc TpeyrosibHuKa.

[Momobue TpeyronbHUKOB, KO3 duimeHT moaodus. [Ipu3Haku momxoOust TPEyroJIbHUKOB.
[Ipumenenue nonooust pyu pelIeHUH MIPaAKTUUECKUX 3ajau.

CpoiictBa miomaneit reomerpuyeckux ¢uryp. @opmynsl i IUIOMIAAN TPEYTOJIbHUKA,
napauienorpaMma, pomoa u Tpanenuu. OTHOIIEHHE IUI0IIael MoJ0OHBIX GUryp.

Brruucnenue niomiaeii TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeTYaToil Oymare.

Teopema Ilucdaropa. Ilpumenenue Teopemsl Iludaropa mpu pemieHUH MPAKTUYECKUX
3a1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIJIa INPSMOYIOJBHOIO TpeyrojapHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAEeCTBO. TpuroHomerpudeckue GpyHkuuu yrios B 30, 45 u 60°.

BrnucanHble W LEHTpaJIbHBIEC YIUIbI, YIOJI MEXKIY KAacaTeIbHOM U XOPIOH. YTIIBI MEXIY
XOpAaMH M CeKyllMMH. BrnmucanHele W ONMCaHHbIE YETBIPEXYTOJIBHUKH. B3aumuoe



pacrosioxeHue JByX OKpyxHocTed. Kacanme okpyxkHocteil. OOmue KacaTelbHblE K ABYM
OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocunyc, TaHreHc yrioB ot 0 mo 180°. OCHOBHOE TpPHUTOHOMETPUUECKOE
TOXk1eCTBO. POPMYIIbI TPUBEACHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 33J1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeo6pazoBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bektop, nmnuHa (MOAyNb) BEKTOpa, COHANpaBlIE€HHbIE BEKTOPBI, ITPOTHUBOIMOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OlE€paluy HaJ
BEKTOpaMHU. Pa3nokeHue BeKTopa 10 JIByM HEKOJUIMHEApPHBIM BeKTOopaM. KoopauHaTel BEKTOpA.
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE /IJIs1 HAX0XK/IEHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPAaBHEHUS IIPIMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUEHNE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €r0 NPUMEHEHHE.

[IpaBunpHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYX)HOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJIEHHME JUIMH OYT OKpykHOCTel. [lnomanp kpyra, cekropa, cerMeHTa.

JIBIDKEHUS TIJIOCKOCTH M BHYTPEHHUE CUMMETPHUH (pUryp (3JIeMEHTapHbIE IPEICTABICHUS).
[TapannensHbiii nepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBbI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Ppe3yJabTAThl OCBOCHUS IIporpamMmbl ydeOHOro kypca «['eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIMTAHUE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHICKOM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHMSIM POCCHMCKMUX MAaTEMaTUKOB M POCCUHCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B APYTUX HAYKAX W MPUKIIATHBIX
chepax;

2) rpaaaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peau3allid €ro Ipas.,
MPEJICTABICHHEM O MAaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IMUYHBIX CTPYKTYP,
SIBIICHUH, MPOIETyp TPaKIAHCKOTO oOImiecTBa (Hampumep, BEIOOPHI, OMPOCKHI), TOTOBHOCTBIO K
00CYXXJIEHUIO 3THYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM HMPUMEHEHHUEM JOCTHXKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX TPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHUBHOE YYacTHE B PEHICHUH NPAKTUYECKUX 3a/lady MaTEeMaTUYECKOU
HAIPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEeMAaTHUYECKOTO 00pa3oBaHUs Ha MPOTSIKEHUH BCei
YKU3HU JIJIsl YCTIEITHON MPOQECCHOHATBHON JIEATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMECHHIA,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOCHHUEM HWHIMBHUIYyaJIbHOM TpPAaGKTOPUU OOpa3oBaHUsl U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAILHOMY U 3CTETHYECKOMY BOCIPHUSATHUIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHUEHTAIlel B AESITETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHbBIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBA, NMOHHUMAaHHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl UYelOBEUECKOH MeATeIbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JUISl Pa3BUTHUS LIMBUWIM3ALUHU, OBJIAJCHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJCHUEM IPOCTEUIIMMHM HaBBIKAMU
HCCJIEI0BATENbCKOM JIeATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHupOBaHMe  KYJBTYPbl  310POBbS M
3MOLMOHAJBHOIO 0JIArOIOJIYYHS:

FOTOBHOCTBIO IPUMEHATh MaTEMaTUYECKHE 3HAHMS B HUHTEpPECax CBOETO 3I0pPOBbA,
BEJICHUS 37J0pPOBOr0 00pasa KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHU U
OTIbIXa, peryisipHas (QHU3MUEcKash aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pediercum,
MpU3HAHHEM CBOETO IIPpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3Ko0JI0rn4YecKoe BOCIUTAHKE:

OpUEHTAIMEeH Ha MPUMEHEHHE MaTEeMaTHYeCKHX 3HAHWH JUIsl pelleHus 3agad B 001acTu
COXPAHHOCTH OKPYKAIOIIeH cpeibl, IUIAHUPOBAHUS TOCTYIKOB M OLICHKM HMX BO3MOXHBIX
MOCIEACTBUM ISl OKpYXKAIOILIEel cpebl, OCO3HAHUEM TJI00aIbHOIO XapakTepa SKOJOTHYECKHX
npo0JieM U MyTel X peleHus;



8) apanTanus K U3MEHAKIIMMCS YCJIOBUSM COLUAIBHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBHO K I[CFICTBHHM B yCJIOBI/IHX HeOHpeHGHéHHOCTH, ITIOBBIIIICHHU IO ypOBHH CBOCﬁ
KOMIICTCHTHOCTHU qepes HpaKTI/I‘-IQCKyIO ACATCIIbHOCTh, B TOM YHCJIC YMGHI/IC y‘-II/ITBCH y I[pyFPIX
Joziel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIICTCHIIMU U3
OTIBITA JPYTHUX;

HE0OXOAMMOCThIO B (DPOPMUPOBAHUY HOBBIX 3HAHUH, B TOM YHCIIEe (POPMYJIHPOBATH HUJICH,
IIOHATHA, TUIIOTE3hbI 06 O6’beKTaX N ABJICHHUAX, B TOM YHCIIC paHee HCU3BCCTHBLIX, OCO3HAaBaTh
nehuuThl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIMH KOHTPMEp, KOPPEKTHPOBATH MPHHUMAEMBIC DPELICHUS U
neiicTBus, GopMyIupOBaTH U OLIEHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI
ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIE AelCTBUS

Ba3zoBble JJornuyeckue aeicTBu:

® BBIBISTh M XapaKTEPU30BaTh CYIICCTBECHHBIC NMPHU3HAKU MATEMaTUYCCKUX OOBEKTOB,
MOHSATUN, OTHOIIEHWH MEXAY IOHATUIMH, (OPMYIMPOBATH OMNpPEACICHUS TOHATHMH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIaCCH(PUKAIIUU, OCHOBAHUS JJIs1 0000IICHUS U
CpaBHEHHUS, KPUTEPUU TTPOBOJAMMOIO aHAIIH3A,

® BOCHPHHHMATH, (HOPMYIHPOBATh M MPEOOPA30BBIBATH CYKJCHHS: YTBEPAUTEIbHBIC U
OTpHUIATENbHbIC, EANHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEYHs B (pakTax,
TAHHBIX, HAONIOACHHUSX W YTBEPXKICHHUAX, TMpeiaraTb KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUMI;

e JleNaTh BBIBOABI C WCIOJIH30BAHUEM 3aKOHOB JIOTUKH, NEIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIFOYCHUH, YMO3aKITFOUCHUH 110 aHAJIOTHH,

e pa3buparh OKA3aTEIHCTBA MATEMATUYECKUX YTBEPKIECHUH (TIPSIMBIE U OT TIPOTHUBHOTO),
MIPOBOJIUTh CaMOCTOSATENILHO HECJIOXKHBIC JI0OKa3aTeIbCTBA MAaTeMAaTHYECKUX (aKTOB,
BBICTPanBaTh apryMEHTAIHIO, NMPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBLIBATH
COOCTBEHHBIC PACCYKICHUS;

e BBIOWpaATh CHOCOO pemieHus ydeOHOW 3amauyn (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh Hanboliee MOAXOMSIINUNA C YIETOM CaMOCTOSITEIILHO BBIJCIICHHBIX
KPUTEPHUEB).

Ba3zoBrbie ncciaenoBareLCKHe JeliCTBHA:

® HCIOJIb30BaTh  BONPOCHI  KaK  HCCIAEAOBATECIIbCKUA  MHCTPYMEHT  IO3HAHUS,
(dhopmyaupoBaTh BOMPOCH], (PUKCUPYIOIIHUE MPOTUBOPEUHE, MPOOIEeMy, CAMOCTOSITEIIBHO
YCTaHABIIMBAaTh MCKOMOE W JaHHOE, (hOpMUPOBATH TUIIOTE3Yy, apTyMEHTHUPOBATH CBOIO
MMO3HUIUI0, MHEHHE;

® [POBOJUTH MO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA HSKCIEPUMEHT,
HEOOJIBIIIOE UCCIICOBAHHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOT'0 0OBEKTA,
3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;

® CaMOCTOATETBbHO (opMyaHUpOBaTh OOOOIEHHUS W  BBIBOJABI IO  Pe3yJbTaTam
MPOBEACHHOTO HAOJIOICHUS, WCCIICIOBAaHMS, OLICHUBATh JIOCTOBEPHOCTH IOYYEHHBIX
PE3yJIbTAaTOB, BHIBOJOB U 00OOIICHMIA,



MMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC NPOLECCCA, a TAKIKC BbIABUIATH MPCAIIOJIIOKCHHUA
0 €I'0 pa3BUTHU B HOBEIX YCJIOBUAX.

Pabora ¢ undopmaumeii:

BBISIBJIATh HEJIOCTATOYHOCTD U U30BITOYHOCTh HH(OPMALIMHU, JaHHBIX, HEOOXOAUMBIX JUIS
pellIeHns 3a/1a4H;

BbIOMpPATh, aHAJIN3UPOBATh, CUCTEMATU3UPOBaTb W MHTEPIPETUPOBATH HH(OPMALHIO
Pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy MpeACTaBICHUs HH(OPMALMK U WIIOCTPUPOBATh pellIaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSIM, MPEUIOKEHHBIM YUHTEIEM WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTHBHLIe YHUBEpPCAJIbHLIC y‘leﬁﬂble JelCTBUA:

BOCIIPUHUMATh U (POPMYyITUpPOBATH CYXACHUS B COOTBETCTBHH C YCIOBHUSAMHU U LIEITSIMH
O0IIeHus, SCHO, TOYHO, TPAMOTHO BBIPAXKaThb CBOI TOYKY 3pPEHHS B YCTHBIX H
NUCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS 10 XOJy PEHICHUs 3a/laud, KOMMEHTHPOBAThH
MOJTY4EHHBIH Pe3ybTar;

B XOJ/i¢ 00CYXKIEHUS 3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXIaeMOW TeMbl, IpOOIeMBl,
pelaeMoi 3a/1aun, BHICKA3bIBaTh MJIEH, HAIICJICHHBIE HA MOMCK PELICHHUs, COMIOCTABIIAThH
CBOU CY)KJICHUS C CY)KIECHHSIMH APYTHMX YYaCTHUKOB TUasiora, 0OHapyKWBaTh pa3inyue
U CXOJICTBO MO3MLMHA, B KOPPEKTHOH Qopme (HopMyInupoBaTh pasHOTIACUS, CBOH
BO3paKEHMUS,

IPEACTAaBIATh PE3YJIbTAThl PEIICHUS 33Ja4M, SKCIIEPUMEHTA, MCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSATENIFHO BHIOMpAaTh (opMar BBICTYIJICHHS C y4ETOM 3a/ad IMPE3CHTAluH |
0CcOOEHHOCTEH ayTUTOPHH;

MOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON ¥ MHUBUIYaJIbHON pabOTHI U
pelneHnH y4eOHbIX MaTeMaTHYECKUX 3a/1ay;

NPUHUMATh 11€Jb COBMECTHOH JEATEeIbHOCTH, INIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacupeaensiTh BUIAbl paboT, 10roBapuBaThCs, 0OCYKIaTh MPOIECC U PE3yJIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

Y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00CyKaeHHsI, 0OMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI U JIpyTHUE), BBIIOIHATH CBOIO YaCTh paOOTHI U KOOPAWHUPOBATH CBOM JCHCTBUS
C OPYrMMH{ YJCHAMH KOMAaHJbI, OLIEHMBATh KAueCTBO CBOETO BKJIAJa B OOIIMIT MPOIYKT
110 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe yHHBEpPcaJbHbIe YUeOHbIE 1eiCTBUS

CaMoopraHmaum{:

CaMOCTOSITENIbHO COCTABJIATH IUIaH, AQJITOPUTM pEHIeHHs 3ajayv (WM ero 4acTh),
BBIOMpPATh CHOCOO pemeHus C Y4ETOM MMEIOUIMXCS PECypcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHUPOBATH BAPUAHTHI PELICHUM C Y4ETOM
HOBOM HH(pOpMaIUU.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTE/IEKT:

BJIaACTDb crocodamu CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoHecca U pe3yjbTaTa pCHICHUSA
MaTeMaTH4eCKOi 3aJa4u,



® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IIPU PELICHUM 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HAJIEHHBIX OLIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OLIEHUBaTb COOTBETCTBHE PE3yJIbTaTa ACATEIbHOCTH IOCTABICHHON LEJIM U YCIOBUSM,
OOBSICHATh NPUUYUHBI JOCTHKEHHSI WJIM HEJOCTHKEHUS LI, HaXOAUTh OIINOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoHumy oOyuenuss B 7 Kjacce oOydaromuiicsi MOJIYYUT CIEAYIOIIME IPEIMETHBIE
pE3yJIbTaThI:

Pacno3HaBaTh U3yuyeHHbIE TIe€OMETpHUYECKHE (UIYpbl, OIpPENeNsATh HUX B3aUMHOE
pacIoyio’)keHue, HU300pakaTb I'eOMETpUYECKUEe (UIYpbl, BBIIOJIHATH YEPTEXKH [0 YCIOBHIO
3anau. M3MepsATh JIMHEHHBbIE W YIVIOBbIE BEIMYMHBI. PemaTh 3ajaud Ha BBIYKUCICHHUE UIMH
OTPE3KOB U BEJIMUYUH YIJIOB.

Jlenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIWYHMH NPEIMETOB B PEAIbHON XKU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Paznuuarh pasmepsl STUX 0OBEKTOB 110 MOPAJKY BETUUUHBI.

CTpouth 4epTeKU K FT€OMETPUUECKUM 3a/1adam.

[losnb30BaTbcs MpU3HAKAMU pPAaBEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh IMPU3HAKU MU
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEIIEHUH 3a/1a4.

ITpoBOAUTE JOTrMYECKHUE PACCYXKACHHUS C UCIIOJIb30BAHUEM I€OMETPUYECKUX TEOPEM.

[losnb30BaTbcsd NIpHU3HAKAMU PABEHCTBA IPSAMOYIOJIbHBIX TPEYTOJIbHUKOB, CBONCTBOM
MEAMaHbl, NPOBEAEHHOW K TUIOTEHY3€ INPSAMOYIOJbHOTO TpPEYTrOJIbHUKA, B pEIICHUU
FEOMETPUYECKHX 3a7ad.

OmnpenensaTh NapajjiedbHOCTh HPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYrou IpsiMOi.

Pemate 3aaun Ha KjaeT4aToi Oymare.

[TpoBOAUTH BBIUMCIEHUS M HAXOAWUTh YUCIOBblE U OYKBEHHbIC 3HAYEHMs YIJIOB B
FEOMETPUUECKUX 337a4axX C UCII0JIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYT'OJIbHUKOB,
CBOMCTB yIJIOB, OOpa30BaHHBIX IPU IEPECEUEHUU JABYX MApPAJUICIbHBIX IPSAMBIX CEKYIIEH.
Pemats mpakTudeckue 3a1a4u Ha HaXOXKACHHUE YIJIOB.

Brnaners noHsATHEM r€OMETPUUECKOTO MECTa TOUEK. Y METh ONpeNeNaTh OMCCEKTPUCY yIila
U CepeVHHbIN NEPIEHANKYJIISAP K OTPE3KY KaK FEOMETPUUECKHE MECTA TOYEK.

@opMyIUpOBaTh ONPEAEICHUS OKPYKHOCTU M Kpyra, XOpZbl U JAMAMETpa OKPYKHOCTH,
I10JIb30BaThCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOMCTBA IIPU PEILICHUU 3a7ay.

Bnaners MoHATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETb HaXOAWTH €€
nentp. Iloap3oBarbest pakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OIHOM TOYKE, U O TOM, UYTO CEPEAMHHBIE MEPHEHAMUKYISPHl K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJJHOU TOUKE.

Bnagere mnoHATMEM KacaTeabHOM K  OKPYKHOCTH, IIOJIB30BAaTbCsl TEOPEMOH O
NEPIEHIUKYJIAPHOCTH KacaTeNIbHON U paguyca, IPOBEAEHHOTO K TOYKE KaCaHU.

[losnb30BaTbecs OPOCTEHIIMMHU TE€OMETPUYECKMMHU HEPABEHCTBAMH, IIOHUMATh HUX
IIPAKTUYECKUHA CMBICIL.

ITpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C TOMOILBIO IUPKYJISA U JINHEHKH.



K koHiy oOyuenuss B 8 kjacce oOyyaromuiics HOJIYYMUT CIEIYIOLIUE NpPEIMETHbIE
pe3yabTATHI:

PacriozHaBaTh OCHOBHBIE BUJbI UYETBIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJIb30BaThCS HX
CBOMCTBaMH IIPU PELICHUH F€OMETPUUECKUX 3aau.

[IpuMeHATH CBONCTBA TOYKM IE€PECEYEHUs MEIMAH TPEYrolbHHUKA (LIEHTpa Macc) B
pEILIECHNN 3a]au.

Bnagers nonsTHEM cpeiHEN JUHUM TPEYrOJbHUKA U Tpalleluy, IPUMEHATh UX CBOMICTBa
IIPU pEIICHUH reoMeTpuueckux 3anad. Ilomb3oBarbes Teopemoit Paneca M TeOpeMOl O
IIPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJI PEIIEHUS PAKTHYECKUX 3a/1a4.

[TpumMeHsTH MPU3HAKH 1101001 TPEYTOJIBHUKOB B PEIICHUH T'€OMETPUYECKHX 3a/1a4.

[onp3oBatbess Teopemoit Iludaropa ans pemeHUs T€OMETPHUYECKUX U MPAKTUYECKHX
3aga4. CTpOUTh MaTEMAaTHYECKYH0 MOJENb B NPAKTUYECKUX 3a]a4ax, CAMOCTOATEIBHO ICNIATh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JITMHBI.

Brnagerp moHATHSMU CHHYCA, KOCMHYCAa M TaHI€HCAa OCTPOro Yyrijia MpsIMOYTOJIbHOIO
TpeyroiabHuKa. [101630BaThCS 3TUMHU NOHATUAMH U1l PELLIEHUS IPAKTUUECKUX 3aau.

Bbuucnare  (pa3auuyHBIME - CIIOCOOAMHM)  IUIOLIAb  TPEYrOJbHMKA W TUIOMIAAX
MHOIOYTOJIbHBIX ~ (uryp (monb3ysch, TIA€ HEOOXOAUMO, KalbKynsaTopom). IIpumeHsaTs
IIOJIy4YE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1a4ax.

Brnagers NOHATHAMH BIMCAHHOTO U LIEHTPAIBHOIO yIja, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIVIaxX MEXIy XOpJAaMu (CEKyLIMMHU) U YIJIe MEXAY KacaTeIbHOW U XOpAou
IIPYU PELIEHUU T€OMETPUYECKUX 3a/1ay.

Bnagers moHATHEM ONKMCAHHOIO YETHIPEXYTOJIbHUKA, IMPUMEHSATh CBOMCTBA ONKCAHHOTO
YEeTBIPEXYTOJIbHUKA [IPU PEIICHUH 3a]1a4.

[TpuMeHATh MOJy4YEHHBIE 3HAHUS HA NPAKTHKE — CTPOUTh MAaTEMaTHYECKHE MOJENH AJIs
3ajjay peajgbHOM KHU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIEHUS C IPUMEHEHHEM 1101001
U TPUTOHOMETPHH (TI0JIb3YSACH, [I€ HE00XO0AUMO, KaTbKYIISTOPOM).

K xoHumy oOyuenus B 9 kiacce oOydaromiuiicss MOJIYYUT CIEAYIOIIME IPEIMETHBIE
pE3yabTATHI:

3HaTh TPUTOHOMETpPUUYECKHE (YHKIMM OCTPbIX YIJIOB, HAXOAUTh C HMX IOMOLIbIO
pasinyHble  BJEMEHThl  MPSAMOYIOJbHOIO  TPEYrojbHUKA  («pELIeHHE  IPSIMOYIrOJIbHbBIX
TPEYroJabHUKOBY). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpA) AJUMHBI U YIJIbl ISl HETAOJIMYHBIX
3HAYECHUM.

[Tonp3oBaTbest popMysiaMu NIPUBEIEHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKACHHS COOTHOILLIEHUN MEXy TPUTOHOMETPHUYECKUMH BEJTUYHHAMH.

Hcnonp30BaTh TEOPEMbl CUHYCOB U KOCHHYCOB ISl HAXOX/IE€HUS PA3IUYHbBIX 3JIEMEHTOB
TPEYrOJbHUKA («PEIIEHUE TPEYroJIbHUKOBY»), MPUMEHATh UX MPU PELIEHUH T€OMETPUUYECKUX
3aj1ad.

Brnaners nonatusimMu npeoOpa3oBaHus 10100Us, COOTBETCTBEHHBIX JIEMEHTOB MOI00OHBIX
¢uryp. [lonp3oBarbest cBOiCTBaMU 110100MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHHBI U
HAXOJUTh YTJIbl y MOA0OHBIX Guryp. IIpumMeHaTs cBOWCTBA MOAOOHS B MPAKTHYECKUX 3aadax.
YMeTh NpUBOAUTH IPUMEPBI OJOOHBIX (PUTYpP B OKPY’KAIOIIEM MHpE.

[Tosp30BaTbess TeOpeMaMu O MPOU3BENCHUU OTPE3KOB XOpZ, O INPOU3BEIECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[lonmp30BaThcs BEKTOpamMM, MOHUMATh HMX TEOMETPUYECKHH U (PU3MUECKUIl CMBICIH,
OPUMEHATh MX B PELICHUM TI'€OMETPUYECKUX M (u3ndeckux 3agad. [IpuMeHsATh ckaispHOe
IIPOU3BEICHUE BEKTOPOB AJI HAX0XKIEHUS JJIUH U YTJIOB.



[Tosmp30BaTbCss METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B PEIICHUU
F€OMETPUYECKUX U IIPAKTUYECKUX 3a]1a4.

Bilaners NOHATHUAMM NPABUIBHOIO MHOIOYTOJIBHUKA, UIMHBI OKPYKHOCTH, UIMHBI JYT'd
OKPY’>KHOCTM M PaJUaHHOW MEpHI yIJIa, YMETh BBIYMCIATH IUIOIIAAL KPyra M €ro 4acTew.
[TpyuMeEHATH MOJIy4E€HHBIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxonute ocu (WM LEHTpbI) CUMMETpUU (DUTYp, NPUMEHSTh IBUKEHUS IJIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[TpuMeHATh MOJy4YEHHBIE 3HAHUS HA NPAKTHKE — CTPOUTh MAaTEMaTHYECKHE MOJENIH AJIs
3ajjay peajgbHOM KHU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIEHUS C IPUMEHEHHEM 1101001
¥ TPUTOHOMETPHUYECKUX (DYHKIHH (TI0JIB3YSCh, I71€ HEOOX0IUMO, KAIBKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KosmuecTBo yacoB JIEeKTPOHHbIE
HaumeHoBaHue pa3ieoB H TeM uudpoBbie
Ne n/mm P KoHTposbHBI IIpakTHyeckue (nepp :
NPOrpaMMmsblI Bcero o0pa3oBaTejIbHbIE
e padoThI padoThI
pecypchl
[Ipocreiinne reomerpuueckue GUrypsl u bubnnoreka [JOK
1 UX CBOMCTBA. MI3MepeHne reoMeTpuyecKux 14 https://m.edsoo.ru/7f415¢
BEJINYHH 2¢
bu6mmorexa [IOK
2 TpeyronbHUKU 22 1 https://m.edsoo.ru/7f415¢
2e
o M VITIOB bubmuoreka [JOK
npsIMbIe, C
3 APALICIBHDIE TIPAMBIE, €Y - 14 1 https://m.edsoo.ru/7f415¢
TPEyroJbHUKA
2e
o r bu6nmoreka [JOK
4 KPYZRHOCTD HTKPYT. & COMETpHHACCIHe 14 1 https://m.edsoo.ru/7f415¢
HOCTPOCHHUS
2e
bu6nmorexa [JOK
5 [ToBTOpenwue, 06001IeHNE 3HAHUIT 4 1 https://m.edsoo.ru/7f415¢
2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KJIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uudpoBbie
Ne i/ P Kontpoasnbie | TlpakTuyecku (tubp )
NPOrpaMMmsblI Bcero o0pa3oBaTejibHbIE
padoThI e padoThI
pecypcsbl
bu6mmoreka [IOK
1 UYeTbIpE€XyroabHUKA 12 1 https://m.edsoo.ru/7f417e
18
Teopema daneca u Teopema o bubnnoreka [JOK
2 IPOMOPLUOHATIBHBIX OTPE3Kax, MOA00HbIE 15 1 https://m.edsoo.ru/7f417e
TPEYTOJIbHUKH 18
IImomans. Haxoxaenue mionaaei bu6nmoreka [JOK
3 TPEYroJbHUKOB U MHOTOYT'OJIbHBIX (DUTYD. 14 1 https://m.edsoo.ru/7f417e
[Tnomaau nonobHbIX GUryp 18
Teopema IIudaropa n Hauana Bubmmorexa HOK
4 p P 10 1 https://m.edsoo.ru/7f417e
TPUTOHOMETPUHU
18
VY1l B OKpy:KHOCTU. BriicanHeie u
MUCAHHBIE YETHIPEXYTOJIbHUKU Bubmmorexa HOK
5 © ® SCTHPeRyTo ' 13 1 https://m.edsoo.ru/7f417e
KacarenbHble k okpyxHOcTH. Kacanue 18
OKpY>KHOCTEH —
bu6nmorekxa [JOK
6 [ToBTOpenue, 06001IeHNE 3HAHUIT 4 1 https://m.edsoo.ru/7f417¢
18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




9 KJIACC

KosmuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Ne i/ P Kontpoabnbie | IlpakTtuueckue (p )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Tpuronomerpus. TeopemMbl KOCHHYCOB U brbmiorexa LIOK
1 P PITiL. 2E0p Y 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. Penienue TpeyrojabHUKOB 2e
bu6mmoreka [{IOK
ITpeo6 ous. M
2 PEODPASOBARIE TOAODILL. VICTPHHLCKHE 10 1 https://m.edsoo.ru/7f41al
COOTHOIIIEHUS B OKPY>KHOCTH ”e
bub6mmoreka [IOK
3 BexTopsl 12 1 https://m.edsoo.ru/7f41al
2c
bu6mmoreka [IOK
4 JlexapToBbI KOOPAMHATEI HA TUNIOCKOCTH 9 1 https://m.edsoo.ru/7f41al
2c
IIpaBunbpHBIE MHOTOYTOJIBHUKHU. JlJIMHA bu6nuoteka [IOK
5 OKPY>KHOCTH M IUIOILAb KpPyTa. 8 https://m.edsoo.ru/7f41al
Brruncnenue niomianeit 2¢
bu6mmoreka [IOK
6 JIBY>KEHUS TIIOCKOCTH 6 https://m.edsoo.ru/7f41al
2c
[ToBTOpeHnue, 06001IEHNE, CCTEMATU3ALINS brbmiorexa LIOK
7 P ’ B ’ i 7 2 https://m.edsoo.ru/7f41al
3HaHUH re




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne Jlara uu¢pposbIe
Tema ypoka Koutpoasnbie | IlpakTuyeckn bp
n/n Bcero H3y4YeHHs | oOpa3oBaTe/ibHbIE
padoThI e padoTsbI
pecypchl
bocTeilimie reoMe ccKite bubnnorexa [JOK
TEHIIINEe TeOMETPUIECKH
1 P P 1 https://m.edso0.ru/8866b7
00BEKTHI
24
bu6mmoreka [IOK
2 MHOroyrojpHUK, JOMaHas 1 https://m.edsoo.ru/8866¢cb
6a
bu6nmoreka [IOK
3 CMeXHbIEe U BEPTUKAJIbHBIE YTJIbI 1 https://m.edso0.ru/8866¢c5
c0
bu6nuoreka [IOK
4 CMeKHBIE U BEPTUKAJIBHBIE YTJIbI 1 https://m.eds00.1ru/8866¢7
be
5 CMeKHBIE U BEPTUKAJIBHBIE YTJIbI 1
6 CMeKHBIE U BEPTUKAJIBHBIE YTJIbI 1
7 CMeXHbIEe U BEPTUKAJIbHBIE YTJIbI 1
8 CMeKHBIE U BEPTUKAJIBHBIE YTJIbI 1
N3mepenue TMHEHHBIX U YTIIOBBIX
9 BEJIMYMH, BBIYUCIIEHNE OTPE3KOB U 1
YTJIOB
H3MepeHne TMHENHBIX U YTI0BBIX bubnuorexa [JOK
10 1
BEJIMYMH, BBIYUCIIEHNE OTPE3KOB U https://m.eds00.ru/8866¢c3




YTJIOB ea
W3mepeHne JIMHEUHBIX U YTIIOBBIX
11 BEJIMYUH, BBIUUCIICHUE OTPE3KOB U
YTJIOB
N3mepenune TMHENHHBIX U YTIIOBBIX
12 BEJIMYMH, BEIYMCIICHUE OTPE3KOB U
YTJIOB
[lepumerp u miomans guryp,
13 COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB
[lepumerp u miomans Guryp,
14 COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB
[ToHsATHE O paBHBIX TPEYTrOJbHUKAX bubnnorexa [JOK
15 Y TIEpBUYHBIE NIPEJICTABICHUS O https://m.edsoo.ru/8866ce
paBHBIX QuUrypax 80
T bu6nuoreka [JOK
U TIPU3HAKA PAaBEHCTBA
16 prap P https://m.edsoo.ru/8866d1
TPEYTOJIbHUKOB
fa
Tpu npusHaka paBeHCTBa Bubmiorexa LIOK
17 prp P https://m.edso0.1u/8866d3
TPEYTOJIbHUKOB
4e
T bu6nuorekxa [JOK
U IIpA3HAKA PAaBEHCTBA
18 prap P https://m.eds00.1ru/8866e0
TPEYTOJIbHUKOB le
19 Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB
20 Tpu npusHaka paBeHCTBa




TPEYrOJIbHUKOB

Tpu npu3Haka paBeHCTBa

bu6nuoreka [JOK

21 https://m.edsoo.ru/8866e8

TPEYrOJIbHUKOB
8e

” [Ipu3Haku paBeHcTBA
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB

7 [Ipu3Haku paBeHcTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBOMCTBO MeIMaHbI bubmuoreka [JOK

24 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, https://m.eds00.ru/8866e9
IIPOBEIEHHON K TUIIOTCHY3€ ec
CBOMCTBO MeMaHbI

25 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€
PaBHOOEIpEeHHBIC 1 bubmiorexa LOK

26 o https://m.edsoo.ru/8866d6
PaBHOCTOPOHHUE TPEYTOJIbHUKHU £
[Tpu3Haku u cBoOMCTBA bubmiorexa LOK

27 P https://m.edso0.ru/8866d8
paBHOOEAPEHHOTO TPEYTOIbHUKA 20
[Tpu3Haku u cBOMCTBA bubmiorexa LOK

28 P https://m.edsoo.ru/8866d8
paBHOOEAPEHHOTO TPEYTOIbHUKA 20
IIpu3Haku 1 cBOMCTBA bubmuorexa LOK

29 P https://m.edsoo.ru/8866¢2
PaBHOOEAPEHHOTO TPEYTOJIbHUKA 6c

30 HepasencrBa B reomerpun




bu6nuoreka [JOK

31 HepasencrBa B reomerpuu https://m.edsoo.ru/8866e3
a2
32 HepasencrBa B reomerpun
33 HepasencrBa B reomerpuu
[IpsAAMOYTOJIBHBIN TPEYTOJIBHUK C Bubmiorexa LIOK
34 pAMOY o pey https://m.edso0.ru/8866eb
yraom B 30
22
35 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C
yraom B 30°
KonrposnbHas pabora no reme bubmmorexa HOK
36 | P P y https://m.edsoo.ru/8866ec
TpeyrojibHUKH
bc
[TapamienbHble IpsMBbIE, UX bubmmorexa HOK
37 pv P ’ https://m.edso0.ru/8866ef
CBOICTBa
64
38 [LaTeiit noctynar EBkinna
Hakpecr nexamue,
COOTBETCTBEHHBIE U bubnuorexa [JOK
39 OJIHOCTOPOHHHUE YTJIBI, https://m.edsoo.ru/886610
00pa3oBaHHbIE NTPH NTEPECEUEHUU 86
NapaJuIeIbHBIX MPSAMBIX CEKYyILEH
Hakpecr nexamue,
COOTBETCTBEHHbBIE U
40 OJHOCTOPOHHHUE YTIIBI,
00pa3oBaHHbIE NIPH NTEPECEUEHUU
NapaJuIeIbHBIX MPSAMBIX CEKYyILEH
41 Haxpecr nexamnue,




COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbIE MU IEPECEUEHUH
NapauIeIbHBIX MPSMBIX CEKyILen

42

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE MPU IEPECEUEHUH
HapauIeIbHBIX MPSMBIX CEKYyILEn

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OIHOCTOPOHHUC YTIJIBI,
o0pa3oBaHHbIE MPU IEPECEUEHUH
NapaJuIEeIbHBIX IMIPSAMBIX CEKYIIEH

bu6nmoreka [JOK
https://m.eds00.ru/886613
b0

44

[Ipu3Hak napayenbHOCTH MPSAMBIX
4yepe3 paBeHCTBO PACCTOSIHUM OT
TOYEK OJTHOM IIPSIMOM 10 BTOPOU
MPSMOU

45

[Ipu3Hak napayienbHOCTH MPAMBIX
4yepe3 paBeHCTBO PACCTOSIHUM OT
TOYEK OJTHOM IIPSIMOM 10 BTOPOM
IpsAMOi

46

CymMa yriioB TpeyroyibHHKa

bu6mmorexa [IOK
https://m.eds00.ru/8866f6
30

47

CymMa yriioB TpeyroyibHHKa

bu6mmoreka [IOK
https://m.eds00.ru/886618
ba




bu6nuoreka [JOK

48 Bueunue yribl TpeyrojipHuKa https://m.edsoo.ru/8866fa
Se
49 Bremnue yribsl TpeyrojibHHUKa
KonTponbHas padora no teme bubnnorexa [JOK
50 "[TapamiensHbIe IPSIMBIE, CyMMa https://m.edsoo.ru/8866fe
YIJI0B TPEYrojabHUKa" 6e
OKpy>XKHOCTb, XOPJIbI Ul TUAMETP, UX Bubmiorexa LIOK
51 lily}K » XOpA i P, https://m.eds00.ru/886708
CBOWCTBA
00
bu6mmoreka [IOK
52 KacarenbHas Kk OKpy>KHOCTH https://m.edsoo.ru/88670e
9a
53 OKpy>XHOCTbh, BIUCAHHAs B yTOJI
54 OKpy’>KHOCTb, BIIUCAHHAs B yroJl
bu6mmorexa [IOK
I1 I'MT
55 OFATHE > MPHMEHEHHE B https://m.eds00.1u/886701
3aadax
3e
bu6mmoreka [IOK
I1 I'MT
56 OHATHE 0 > MPHMEHEHHE B https://m.eds00.ru/886705
3aadax
08
buccekTpuca u cepeIMHHBII
57 NEePIEHIUKYIISP KakK
reOMEeTPUYECKHE MECTa TOUEK
OKpy>XHOCTb, OTIUCaHHAsL OKOJIO Bubmiorexa LIOK
58 by ’ https://m.eds00.ru/88670a

TPEYroJIbHUKA

62




Opr)KHOCTL, OIIMCaHHas OKOJIO

59
TPEYTroJbHUKA
OKpy>KHOCTb, BIIUCAHHAS B bubmiorexa LOK
60 PYJHOCT, BIHC https://m.eds00.ru/886710
TPEYTOJIbHHUK
3e
61 OKpy>XHOCTbh, BIUCAHHAs B
TPEYTOIbHHUK
IIpocTetimme 3agaun Ha bubmmorexa OK
62 P A https://m.edsoo.ru/886711
MIOCTPOCHUE
88
IIpocTetimme 3agaun Ha bubmmorexa OK
63 P A https://m.edsoo.ru/886712
MIOCTPOCHUE
d2
KontponbHas paboTa mo Teme bubnuorexa [JOK
64 "OKpYKHOCTH U KPYT. https://m.edsoo.ru/886714
['eomeTpryeckue nocrpoeHus" 62
[ToBTOpeHue u 00001IeHNE 3HAHUIA bubnmnorexa [JOK
65 OCHOBHBIX ITOHITHI U METOIOB https://m.edsoo.ru/886715
Kypca 7 Kiacca b6
bu6mmoreka [IOK
66 Hroroas xoHTpoapHas paboTa https://m.edsoo0.ru/886716
ec
[ToBTOpeHue u 00001IeHNE 3HAHUIA
67 OCHOBHBIX IOHATHUI U METOJ0B
Kypca 7 Kiacca
[ToBTOpenue u 00001IeHNE 3HAHUIA bubnmnorexa [JOK
68 OCHOBHBIX ITOHITHI U METOIOB https://m.eds00.ru/886719

Kypca 7 Kiacca

be




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME
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8 KJIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
Neo Hara nugposbie
Tema ypoka Koutpoasnbie | IlpakTuueckn
n/n Bcero H3Yy4YeHHs | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl
[Tapannenorpamm, ero Npu3HaKu U bubnmorexa LOK
1 pv PavM, p 1 https://m.edso0o.ru/88671a
CBOICTBa
2
[Tapannenorpamm, ero npu3Haku U bubmmorexa IOK
2 pv PaMM, P 1 https://m.edso0o.ru/88671c¢
CBOICTBa
a0
[Tapannenorpamm, ero npu3Haku U bubmmorexa HOK
3 pv CHOTPAMM, €10 Hpus 1 https://m.edsoo0.ru/88671¢
CBOICTBa
a0
YacTHble cirydan NapanieIorpaMMoB bub6nuoreka [IOK
4 (mpsAIMOYTOJIBHUK, pOMO, KBaJIpar), UX 1 https://m.edsoo.ru/88671d
IIPU3HAKU U CBOWCTBA ea
YacTHble cirydad MapauieIorpaMMoB bu6nuoreka [IOK
5 (mpsAMOYTOJIBHUK, pOMO, KBaJIpar), UX 1 https://m.edsoo.ru/88671f
IIPU3HAKH U CBOWCTBA 20
YacTHble cirydan MapanieIorpaMMoB bub6nuoreka [IOK
6 (MpsAMOYTOJIBHUK, pOMO, KBaJIpar), UX 1 https://m.eds00.1ru/886720
IIPU3HAKU U CBOWCTBA 9¢
bu6mmoreka [IOK
7 Tpanenus 1 https://m.edsoo.ru/886723
58
8 PaBHOOOKast ¥ IPSMOYTOJIbHAS 1 bub6nuoreka [IOK




Tparneunumn

https://m.eds00.ru/886725
2e

PaBHOOOKast ¥ IPSMOYTOJIbHAS

bu6nuoreka [JOK

9 https://m.edsoo.ru/886728
Tpamneuuu
58
bu6mmoreka [IOK
10 Meroa yaABOeHUsI MEIUaHbI https://m.edso0.ru/88672b
14
bu6mmoreka [IOK
11 LlenTpanpHas cuUMMeTpuUs https://m.edsoo.ru/88672b
14
K 5 bu6mmoreka [IOK
12 " OHTpOJ}BHaH pa OTa"HO TeMe https://m.eds00.ru/88672¢
YeThIpEXYroIbHUKA
9a
T o cODEMA O bu6mmoreka [IOK
UT M
13 eopema faieca P https://m.edsoo.ru/886733
MIPOMTOPIIMOHAILHBIX OTPE3Kax T
bu6mmorexa [IOK
14 CpenHsist TMHUS TPEYToJIbHUKA https://m.edsoo.ru/88672¢
Oc
bu6mmoreka [IOK
15 CpenHsist TMHUS TPEYToJIbHUKA https://m.edsoo.ru/88672f
38
bu6nuoreka [JOK
16 Tpaneuus, e€ cpeaHsis TMHUSA https://m.edsoo.ru/886723
58
n bubmuorexa [JOK
17 Tpaneuus, e€ cpequss TUHUA

https://m.eds00.ru/886730




64

bu6nuoreka [JOK

18 [IponoprunonanbHbIe OTPE3KH https://m.edsoo0.ru/886737
94
bu6mmoreka [IOK
19 [IponopuiroHabHbIE OTPE3KU https://m.edsoo.ru/886737
94
bu6mmoreka [IOK
20 IlenTp Macc B TpeyroyibHUKE https://m.eds00.ru/886738
fc
bu6mmoreka [IOK
21 [TonoOHbIE TPEYTOIBHUKH https://m.edsoo.ru/88673a
78
Tpu npu3Haka moao00us bubmorexa HOK
22 prTp g https://m.edsoo.ru/88673b
TPEYTOJIHLHUKOB
ae
Tpu npu3Haka moao0us bubmmorexa [OK
23 prIp g https://m.edsoo.ru/88673d
TPEYTOJIbHUKOB
52
Tpu npu3Haka moa00us bubmorexa HOK
24 PP g https://m.edsoo.ru/886740
TPEYTOJIbHUKOB
Oe
)5 Tpu npusHaka nogo0us
TPEYTOJIbHUKOB
26 [Tpumenenue mMoao0ust MPU pelIeHUH
MPAKTUYECKHX 3a71a4
7 KonTponbhas pabota no teme bubnnorexa [JOK

"[lono6HbIE TPEYTrOJbHUKH"

https://m.edsoo.ru/886744




5a

CBoiicTBa TUIOIIAJIENR

bu6nuoreka [JOK

28 https://m.eds00.ru/886745
reOMETPHUECKUX PUTYp fo
@OopMyJIBI JJ1s TUTOIIAAN bubnmorexa LOK

29 PMYIBLL taa https://m.edsoo0.ru/886748
TpEeyrobHUKA, TapajuiejorpaMmma 60
DopMyIIEI U1 IUIOMIATH bubmorexa [TOK

30 PMYIBLL taa https://m.edsoo.ru/88674a
TpEeyroibHUKA, apauiesorpamma 2
DopMyIIEI U1 IUIOMIATT bubmorexa [TOK

31 PMYIBLL taa https://m.edsoo.ru/88674a
TpEeyroibHUKA, apajuiejorpamma 2
Dopmyiel 1i1g mITomagn bubmorexa HOK

32 PMYJIBL AL tHa https://m.edso0.ru/886752
TpEeyrobHUKA, apajuiejorpaMmma 28
S bubmuoreka [JOK

33 OPMYIIBLA oman https://m.edsoo.ru/886754
TpEeyroibHUKA, apajieaorpamma e
Brruucienne ioniazie cioXHBIX bubmorexa HOK

34 Ha https://m.edsoo.ru/88674¢e
(uryp

78

[Tnomanu duryp Ha KiIeT4aToi Bubmiorexa LIOK

35 oman yp © © https://m.edsoo.ru/886747
Oymare

3e
36 [Tnomanu nogo6HBIX Guryp
37 [Tnomanu nopo6HbIX puUryp




321,[[8.‘11/1 C IIPAKTUYCCKUM

bu6nuoreka [JOK

38 https://m.eds00.ru/886755
coJiep>KaHueM
58
3aa4ym ¢ MPaKTUIECKUM BuGmiorexa LIOK
39 A ©1p © https://m.edso00.ru/886756
coJiep>KaHueM
84
Pemenne 3a1a4 ¢ momoIe0 MeTo1a Bubmiorexa LIOK
40 CHICHHE 33k . OMOIH erol https://m.edsoo.ru/88674f
BCIIOMOTaTeNbHOM MIOMIAAN 90
KoHTtponbHas pabota mo tem bubmiorexa LOK
41 " OtTpo Y paboTa Mo Teme https://m.eds00.ru/886757
IImomans
9¢
bu6mmoreka [IOK
T IT &
42 copema Iugparopa u e¢ https://m.edso00.ru/886759
MIPUMCHCHHE
18
bu6mmoreka [IOK
T IT &
43 copema Iugaropa u e¢ https://m.eds00.ru/886759
MIPUMCHECHHE
18
bu6mmoreka [IOK
T IT &
44 copema Iugaropa u e¢ https://m.edsoo.ru/88675a
MIPUMCHCHHE
bc
45 Teopema [Tudaropa u eé
MIPUMCHCHHE
46 Teopema IIudaropa u eé
MIpUMEHEHHE
OrnpeneneHne TPUroHOMETPUUECKUX bubnmnorexa [JOK
47 GbyHKUIMI OCTpOro yria https://m.edsoo.ru/88675d

IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

32




TPUTOHOMETPUYECKUE COOTHOLICHUS
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

OcHoBHOE TPUTOHOMCTPUYICCKOC

bu6nuoreka [JOK

48 https://m.edsoo.ru/88675f

TOXAECTBO
44

49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
KontponbHas pabota mo teme bubnuotexa [JOK

51 "Teopema Iludaropa u Hauana https://m.edsoo.ru/8a1407
TpUrOHOMETpHUH" e8
Brucannble 1 1ieHTpaIbHbIC YTIIbI bubmuorexa LOK

52 HEHTP . r > https://m.edsoo.ru/8al415
yroJI MeXy KacaTelIbHON U XOpAon b2
Brucannble 1 1ieHTpaIbHbIC YTIIbI Bubmiorexa LIOK

53 HEHTP . r > https://m.edsoo.ru/8a1419
yroJI MeXy KacaTelIbHON U XOpAon 40
Brnncannble U 1ieHTpaIbHbIE YTIIbI Bubmiorexa LIOK

54 HEHTp . r > https://m.edsoo.ru/8al41b
yroJI MeX1y KacaTelIbHON U XOpAon 14

55 VYriael MEXAY XOPAAMHU U CEKYLLIMMU

56 VYTIubl MEXAY XOpJaMH U CEKYLIUMU
Brircannbie 1 onMcaHHbBIC bu6mmoreka [IOK

57 YeThIPEXYTOJbHUKH, UX IPU3HAKU U https://m.edsoo.ru/8a140f
CBOICTBa 86

58 Bricannbie 1 oncaHHbBIE bubmuoreka [JOK




YETBIPEXYTOJIbHUKHU, UX MPU3HAKH U
CBOMCTBA

https://m.edsoo.ru/8al416
d4

Bnucanubpie u onucaHHEIC

bu6nuoreka [JOK

59 YETBIPEXYTOJBHUKH, UX IPU3HAKU U https://m.edsoo.ru/8al416
CBOMCTBa d4
[IpuMeHeHne CBOKCTB BIMCAHHBIX U
60 OINMCAHHBIX YETBIPEXYTOJBbHUKOB IIPH
pELIEHNN TEOMETPUUYECKUX 3a/1a4
[IpuMeHeHne CBOKCTB BIMCAHHBIX U
61 OINMCAHHBIX YETHIPEXYTOJbHUKOB IIPU
pelIeHNY T€OMETPUYECKUX 3aa4
B3anmHoe pacnonoxeHue AByx bubmuorexa LOK
62 . https://m.edsoo.ru/8al1410
OKpPY>KHOCTEH, 001111e KacaTeJIbHbIE a8
bu6mmoreka [IOK
63 Kacanue oxpyxHocTeit https://m.edsoo.ru/8a1410
a8
KontposnbHas padota o Teme "YTiibl bubnuotexa [JOK
64 B OKpYXHOCTU. Briucanusie u https://m.edsoo.ru/8al4lc
OTHMCAaHHBIE YETHIPEXYTOJIbHUKH" 38
[IoBTOpEHNE OCHOBHBIX MOHATHH U bubnnorexa [JOK
65 METOJIOB KypcOB 7 U 8 KJIacCoB, https://m.edsoo.ru/8al41d
000011IcHIE 3HAHUI dc
[ToBTOpEHNE OCHOBHBIX NOHATHU U bubnnorexa [JOK
66 METOJ0B KypCOB 7 U 8 KJIaCCOB, https://m.edsoo.ru/8al4le
0000111eHHe 3HaAHUHI fe
bu6nuoreka [IOK
67 HToroBas KOHTpOJIbHas paboTa

https://m.edsoo.ru/8al1423




68

68

[ToBTOpEHNE OCHOBHBIX NOHATHUU U
METOJO0B KypCOB 7 U 8 KJIaCCOB,
000011IeHNEe 3HAHUN

bu6nuoreka [JOK
https://m.edsoo.ru/8a1420
ac

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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9 KJIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Konrtpoasnsie | IIpakTnyeckne | H3Y'U€HH
n/n Bcero o0pa3oBaTejbHbIE
padoThI padoThI s
pecypchbl
OrnpeneneHne TPUTOHOMETPUUECKUX Bubnmorexa LIOK
1 el . p p 1 https://m.edsoo.ru/8al1424
¢dbynakuwmii yrios ot 0° mo 180° be
2 @opMyIIbl IPUBEICHNUS 1
bu6mmoreka [JOK
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/8a1433
6¢
4 Teopema KOCHHYCOB 1
bu6mmoreka [IOK
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/8al42d
Se
bu6mmoreka [IOK
6 Teopema cuHycoB 1 https://m.edsoo.ru/8al42e
8a
7 Teopema cuHYCOB 1
Teopema cuHycoB 1
Haxoxaenue JyiuH CTOPOH U Bubnuorexa LHOK
9 A 8 P 1 https://m.edsoo.ru/8a1430
BEJINYHH YTJIOB TPEYTOJHLHUKOB b0
bu6mmoreka [IOK
10 Pemenue TpeyroipHUKOB 1 https://m.edsoo.ru/8al42a

c0




11

Pemenne TpeyronbHUKOB

bubmmorexa [IOK
https://m.edsoo.ru/8al42a
c0

bubmmorexa [IOK

12 Pemenue TpeyroapHuKoB https://m.edsoo.ru/8al42a
c0
bubmmoreka [IOK
13 Pemenue TpeyroapHuKoB https://m.edsoo.ru/8al42a
c0
[TpakTHyeckoe NpUMEHEHUE T M bubmorexa LIOK
14 P SOKOS HPHMEHEIHE Te0pe https://m.edsoo.ru/8al42c
CHHYCOB U KOCHUHYCOB 30
15 [IpakTHyeckoe NpUMEHEHUE TEOPEM
CHHYCOB U KOCHUHYCOB
KonTponbHas pabora mo teme Bubnuorexa LOK
16 " P P " https://m.edsoo.ru/8a1439
Pemenne TpeyroibHIUKOB e
bu6mmoreka [IOK
17 [TonsiTne o npeoOpazoBaHUM MOAOOHUS https://m.edsoo.ru/8al43a
b0
CoOTBETCTBEHHBIE HJIEMEHTHI brbmiorexa LIOK
18 https://m.edsoo.ru/8al143d
NoJ1I00HBIX (UTyp
e4
19 CoOTBETCTBEHHBIE HJIEMEHTHI
noJ00HBIX (HUTyp
Teopema 0 IPOU3BEACHUN OTPE3KOB bubnmnoreka [JOK
20 XO0pJA, TeopeMa O IPOU3BENECHNN https://m.edsoo.ru/8a1440

OTPE3KOB CCKYLIUX, TEOpEMA O

6e




KBaapare KacaTellbHOM

Teopema 0 Ipou3BeIEHNN OTPE3KOB

XOp/, TEOpEMa O MPOU3BEACHUN

bu6mmoreka [IOK

21 https://m.edsoo.ru/8al441
OTPE3KOB CEKYIIHX, TeOpeMa o ad
KBaJipaTe KacaTeIbHOM —
T
Xeopel;/la 0 rﬁ);)mlljez[;H:H 0;51231(03 BuGmorexa LIOK

22 OP/L, TCOPEMa O TIPOUSBEAE https://m.edsoo.ru/8al1442
OTPE3KOB CEKYIIHX, TeOpeMa O da
KBaJipaTe KacaTeIbHOM —
[IpuMeHeHE TEOPEM B PEILICHUN bubmorexa HOK

23 p p P https://m.edsoo.ru/8al143f
TeOMEeTPHUECKHX 3aj1a4

06

IIpuMeHeHne TeOpeEM B pPEILIEHUN bubmmorexa HOK

24 p p P https://m.edsoo.ru/8al1443
TEOMETPUYCCKHX 3a]1a4 o
IIpruMeHeHne TeOpeEM B pPEILIEHUN bubmorexa HOK

25 p P P https://m.edsoo.ru/8al445
TEOMETPUYCCKHX 3aJ1a4 -8
K 0
e

26 peodp a ' https://m.edsoo.ru/8al1447
Mertpuueckre COOTHOUIEHHUS B a8
OKpyxHOCTH" T
OrnpesenieHre BEKTOPOB. bubnuotexa [JOK

27 Ou3nYecKuil 1 reOMETPUUECKHIA https://m.edsoo.ru/8a1449
CMBICJI BEKTOPOB 60
Cro)XXeHHe ¥ BEIYUTAHUE BEKTOPOB bubmorexa TIOK

28 POB, https://m.edsoo.ru/8al44a

YMHOXCHHE BCKTOpA HA YUCJIO

8c




CrnoXeHHE U BBIUNTAaHHUE BCKTOPOB,

bu6mmoreka [JOK

29 https://m.edsoo.ru/8al44d
YMHOXEHHUE BEKTOpa Ha YUCIIO 59
30 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB,
YMHOXEHHUE BEKTOpa Ha YUCIIO
31 Pa3znoxxeHnne BekTOpa 1o 1ByM
HEKOJUTHHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunats! BekTopa https://m.edsoo.ru/8al144f
be
CkansipHO€ NMPOU3BE/ICHUE BEKTOPOB, bubnuotexa [JOK
33 €ro MPUMEHEHHUE JIJIST HaXOXKIACHUS https://m.edsoo.ru/8al453
JUTMH U YTJIOB 9¢
CxkansipHO€ NMPON3BE/ICHUE BEKTOPOB, bubnuotexa [JOK
34 €ro MPUMEHEHHUE JIJIS1 HaXOXKACHUS https://m.edsoo.ru/8a1455
JUTMH U YTJIOB Oe
Pemenue 3a1au ¢ moMoIIb0 Bubmiorexa LIOK
35 A B https://m.edsoo.ru/8al44c
BEKTOPOB
3a
Pemenue 3a1au ¢ moMoIIbO bubmmorexa LIOK
36 A B https://m.edsoo.ru/8al458
BEKTOPOB
c4
37 [TpuMeHeHre BEeKTOPOB I PEelIeHUs
3a1a4 GU3NKU
KontponbHas paboTa o Teme Bubmiorexa LIOK
38 " P " P https://m.edsoo.ru/8a145b
Bexropsl
08
39 JlexapToBbI KOOPAUHATHI TOUEK Ha




IIJIOCKOCTH

bu6mmoreka [JOK
40 YpaBHEHME NPAMON https://m.edsoo.ru/8al45¢c
48
41 YpaBHeHHE NPAMON
bu6mmoreka [IOK
42 VYpaBHEeHHE OKPYKHOCTU https://m.edsoo.ru/8al463
Sa
K bubnuorexa IIOK
OOpPJMHATHI TOYEK MepEeCeUCHHs
43 P vp https://m.edsoo.ru/8a1466
OKPY>KHOCTH U MPSIMOM 20
MeTtoa KOOpAMHAT MPH peIICHUH
44 reOMETPUYECKHUX 3a/1a4,
NPaKTUYECKUX 3a/1a9
MeTtoa KOOpAMHAT MPH peIIeHUH
45 reoMeTpUYECKUX 3a/ad,
NPaKTUYECKUX 3a/1a4
Metoa KOOpAMHAT MPH peIIeHUH
46 FeOMETPUUYECKUX 3a/1ad,
NPaKTUYECKUX 3a/1a4
KonrtposabHas pabora no reme bubnuorexa IIOK
47 "JlekapTOBbI KOOPINHATHI Ha https://m.edsoo.ru/8al46e
IJIOCKOCTH" Oe
oa & MHOFOVEO bu6mmoreka [IOK
BUJIBHBIE MHOT JIHHUKH,
48 P o https://m.edsoo.ru/8al46f
BBIYHMCIICHHE UX DJIIEMEHTOB da
bubnuoreka [IOK
49 UYucno n. JInrHa okpyx’HOCTH 1

https://m.edsoo.ru/8al472




c8

50

Yucno n. InuHa OKpy>KHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/8al1471
4c

51

JInvHa 1yru OKpy>KHOCTH

52

Paagnannas mepa yria

bu6mmoreka [IOK
https://m.edsoo.ru/8al471
4¢

53

[Tnomanp kpyra, cekTopa, CerMeHTa

bu6mmoreka [JOK
https://m.edsoo.ru/8al474
26

54

[Tomranp kpyra, cCEeKTOpa, CerMEeHTa

bu6mmoreka [JOK
https://m.edsoo.ru/8al1477
50

55

[Tnomanp kpyra, ceKTopa, CerMeHTa

bu6mmoreka [JOK
https://m.edsoo.ru/8al1477
50

56

[ToHsiTHE O ABMKEHUH IIJIOCKOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/8al47c
82

57

[TapajienpHbIN EPEHOC, TIOBOPOT

bu6mmoreka [JOK
https://m.edsoo.ru/8al47f
16

58

[TapajienpHbIN IEPEHOC, TIOBOPOT

bu6mmoreka [IOK
https://m.edsoo.ru/8al47f
16

59

[TapannenbHbIN IEPEHOC, TOBOPOT




60

[TapajienpHbIN EPEHOC, TIOBOPOT

[IpuMeHeHne NBUXKEHMI pH

bu6mmoreka [JOK

61 https://m.edsoo.ru/8a1480
pellIeHnH 3a1a4
e2
KontponbHas paboTa o remam
62 "[IpaBUsIbHBIE MHOTOYTOJTbHUKH.
OKpyXHOCTb. J|BH>KEHHS TIIOCKOCTH"
IToBTOpEHHnE, 0000IIEHHE,
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KUIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

6

['eomeTpus

6.1

Pacrio3naBaTh M3ydeHHBIE TeOMETpUYECKUE (DUTYPBI, OMPENENATh UX
B3aMMHOE€ PpACIOJOKEHUE, H300pakaTh Te€OMETpUYECKUe (UrypHl,
BBITMIOJHATh YEPTEXKU MO YCIOBUIO 33hauu. M3MepsaTh JMHEHHbIE U
YIJI0BBIE BEJIMYMHBI. Pemars 3ajaun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U

BCJIIMYHH YI'JIOB

6.2

Jlenats rpyOyI0 OLEHKY JIMHEHHBIX M YTJIOBBIX BEIIMYMH MPEIMETOB B
peaIbHOM KW3HU, pa3MEpoB MPHPOIHBIX OOBEKTOB. Pasznmudarh

pPasMEPEI 3TUX 00BEKTOB IO IMOPAAKY BEIUMYNHBL

6.3

CTpOI/ITB YEPTECIKU K TCOMCTPHUICCKUM 3aJadaM

6.4

ITosp30BaTbCsA MPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIOIb30BaTh
MPU3HAKH U CBOMCTBA PABHOOCIPEHHBIX TPEYTOJIBHUKOB MIPH PEILICHUH

3a1a4

6.5

HpOBO,I[I/ITB JIOTHYECKHEC pacCyXKaCHUA C HCIIOJIB30BaHHUEM

reOMETPUUECKUX TEOPEM

6.6

ITosb30BaTHCA IIPpU3HAKAMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJbHUKOB, CBONCTBOM MEAMAHBI, IIPOBEAEHHOW K THIIOTEHY3€

IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUUYECKUX 3a]1a4

6.7

Onpenenars napauiedbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
oOpa3yeT ¢ HUMH cekylas. OnpenensTh MapajijieIbHOCTh MPSAMBIX C
IMOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSAMOU O TOYEK

JPYrou mpsMoi

6.8

Pemars 3amaun Ha kiieT4aroit Oymare

6.9

HpOBO,I[I/ITB BBIYUCIICHHUA W HaXOJAWUTb YHCIOBBIC H 6y1(BeHHBIe

3HA4YCHHA YIJIOB B TICOMCTPHYCCKUX 3aJdadaX C MCIIOJIb30BaAHUCM




CYMMBI YIJIOB TPCYTOJIbHUKOB M MHOI'OYT'OJIbHUKOB, CBOICTB YrJjos,
O6pa3OBaHHHX npu IMEPEeCCUCHHN ABYX IMapalICIBHBIX IIPAMBIX

CeKyllel. PemaTe npakTuyeckue 3a1auu Ha HaXO0KJICHUE YIII0B

6.10

Brnagete moOHATHEM TE€OMETPUUECKOTO MeECTa TO4YeK. YMETh
OTpeAeNsATh OUCCEKTPHUCY YyIJla M CEPEeIUHHBIA MEePHEeHIUKYISp K

OTPE3KY KaK reOMETPUYECKUE MECTa TOUEK

6.11

@opMynIMpOBaTh ONPEINEICHUS OKPYKHOCTHM M Kpyra, XOpAsl H
JuaMeTpa OKpPYKHOCTH, IIOJIb30BAaTbCi MX CBOMCTBAMHM. YMETh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PEILECHUH 3a/1a4

6.12

Bnanerb NOHSTHEM OINKMCAaHHOW OKOJIO TPEYroJIbHMKA OKPYXKHOCTH,
yMeTh HaxoauTh €€ ueHTp. I[lonb3oBaThecs (akTamMu O TOM, 4YTO
OMCCEKTPUCHI YTTIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJJHON TOUYKE, U O
TOM, YTO CEpPEAUHHBbIE NEPHEHAUKYJISIPBl K CTOPOHAM TPEYrOJIbHUKA

IIEPECEKAIOTCA B OJTHOM TOUKE

6.13

Bnagerp mnoHsTHEM KacaTeIbHOW K OKPYXHOCTH, TOJIb30BaThCS
TEOpEMOl O NEepNeHIUKYISIPHOCTH KacaTelbHOW U  pajauyca,

HpOBGI[éHHOFO K TOYKC KaCaHHUA

6.14

ITons30BaThCsA HpOCTGfIH.IPIMPI TCOMETPUUCCKMUMU HEPABCHCTBAMU,

IIOHHMMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

6.15

HpOBO,I[I/ITB OCHOBHBIC TI'€COMCTPHUYCCKHUEC IIOCTPOCHHUA C IIOMOLIBIO

LUAPKYJIS U JIMHEUKU

8 KVIACC

Kon
NpoBepPsiEeMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

6

['eomeTpus

6.1

Pacno3HaBath OCHOBHEIE BUbBI tleTpréXerJ'IBHI/IKOB, HUX J3JIEMCHTHI,

II0JIb30BaThCS MX CBOHMCTBAMH IpH pCHICHUN I'COMETPUUCCKHUX 3aJa41

6.2

HpI/IMeHHTB CBOMCTBA TOYKH nepeceucHusas MeaAuaH TPCyroJibHUKaA

(eHTpa Macc) B pelICHUH 3a1a9

6.3

BJ'IaI[eTB IIOHATHUEM CpeHHeﬁ JUHUKU TPEYroJIbHUKA MW Tpalcuuu,

IIPUMEHATh HUX CBOWCTBA IPU PELICHHMM TI'E€OMETPUYECKUX 3a/ad.




[Tonb3oBatbest Teopemon Parneca U TEOPEMON O IMPONOPLUUOHAIBHBIX

OTpE3Kax, MPUMCHATH UX JJIA pCHICHUA NPaKTHYCCKUX 3ada4

6.4

[IpuMmeHsTh NpPU3HAKK MOJOOUS  TPEYrOJIbHUKOB B  PELICHUU

reOMCTPHUICCKUX 3ada1

6.5

[Tonws3oBatbes Teopemoit [ludaropa i penieHns reoMeTpuIecKux 1
IIpaKTU4eCKUX 3amad. CTpouTh MaTEeMaTHUYECKyld MOJEIb B
IIPAaKTUYECKUX 3a7a4ax, CaMOCTOSATEIbHO JAEJIaTh YePTEX U HAXOAUTh

COOTBETCTBYIOIIHE JJIMHBI

6.6

BJ'IaI[eTB IIOHATHUAMU CHHYCA, KOCHMHYCAa H TaHI'CHCa OCTpPOIo Yyrja
IpsAMOYTOJIbHOTO TPCYTrOJIbHUKA. Ilonp30BaThCs ATHUMHM IIOHSATHSIMU

AJId PpCIICHUS ITPAKTUYCCKUX 3aaa4

6.7

Bbruncnate (pa3auuHbIME  crioco0amMu) IUIOIAAb TPEYrOJbHUKA U
IUIOIIA MHOTOYTONBHBIX (uryp (monw3ysach, rie HE0O0XOAUMO,
KaJbKyIATOpOoM). [IpUMeHATh NOJydYeHHblE YMEHHUS B NPAKTHUECKUX

3aJadyax

6.8

Bitagers NOHATUSAMH BIMCAaHHOTO U LICHTPAIBHOIO yIJjla, UCII0JIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIVIAX, YriaX MEXIy XOpAaMHu (CEKyIIHMH) U
yrile MEXIy KacaTelIbHOM W XOPAOM IIPU PELIEHUU I'€OMETPUUYECKHUX

3a1a4

6.9

BJ'IaI[eTB IIOHATUCEM OIIMCAaHHOI'O I‘IeTL»IpéX}’l"O.]'IL»HI/IKa:, IMPUMCHATDb

CBOMCTBA OIIMCAHHOT'O YETHIPEXYTOJBbHUKA IIPU PELICHUU 33]1a4

6.10

[IpuMeHATH 1OJNy4eHHBIE 3HAHMS HAa IPAKTUKE — CTPOMUTh
MaTEMaTUYECKHE MOJENN Ul 3ajad peaJbHOM XKU3HU U IPOBOJUTH
COOTBETCTBYIOLIIME BBIYMCICHHS C TPUMEHEHHEM TMOJI00US U

TPUTOHOMETPHH (IIOJIB3YSCh, TJI€ HEOOXOAUMO, KAIbKYISITOPOM)

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂt’,MbIe NMpeaAMETHLBIC PE3YyJIbTAaThbl 0OCBOCHUA OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nmporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHl/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAHUTH C UX

IIOMOIIBIKO PA3JIMYHBIC JBJICMCHTBLI MPAMOYI'OJIBHOI'O TPCYrOJIbHHUKA




(«pelieHue  MpSAMOYIOJbHBIX  TPEyroibHUKOB»). Haxomuts (c

IIOMOIIBIO KaJ'IBKy.]'IHTopa) JJIMHBI U YTJIbI JJIA HETA0IMYHBIX 3HAYECHUH

6.2

ITonb3oBatbcs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOMKJIECTBOM JUJII HAXOXKJICHUS COOTHOLIECHUM

MCKAY TPUTOHOMCTPUYCCKUMHA BCIMYNHAMHA

6.3

Hcnonb30BaTh TEOpeMbl CHHYCOB U KOCHHYCOB JJISi HAaXOXKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),

IIPUMCEHATH UX IIPU PCIICHUHN I'COMETPHUICCKUX 3aaa4d

6.4

Bnagers mnonsitusmMu npeoOpazoBaHus MOJOOHMS, COOTBETCTBEHHBIX
aeMeHTOB Moa00HbIX ¢uryp. Ilomp3oBaThes cBoWCTBaMU MOAOOUS
MIPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI M HAXOIUTH YIJIbI Y
noo0HbIX (uryp. IIpuMeHsTh cBOiiCTBa MOJO0MS B MPAKTHUECKUX
3ajayax. YMeTh NPUBOAUTH MpPUMEpPhl MOAOOHBIX (uUryp B

OKpY’KaroIleM Mupe

6.5

ITons30BaThCsA T€OpeMaMu O IIPOU3BCIACHUHU OTPE3KOB XOopa, O

IMPOU3BCACHUHN OTPE3KOB CEKYIIHX, O KBaAparTe KacaTeJIbHOM

6.6

Ilonb30BaTbcs  BEKTOpaMH, IOHUMaThb HMX TI'E€OMETPUYECKHMH U
¢bu3n4YecKuil CMBICI, TMPUMEHITh MX B PEHICHUU T'€OMETPUYECKUX U
¢usnveckux 3amay. [I[pUMEHATH CKaJIspPHOE MPOU3BEJCHHE BEKTOPOB

AJI1 HaXOXKACHUA JJJIMH U YI'JIOB

6.7

ITons30BaThCsA MCTOJOM KOOpJAHMHAT Ha IINIOCKOCTH, IIPHUMCHATH €TI0 B

PEIICHUU T'COMETPUYCCKUX U ITPAKTUYCCKUX 3a1a4

6.8

Bnagerp DOHATUAMM  NPaBUIBHOTO  MHOTOYTOJBHHUKA,  JUIMHBI
OKPY>KHOCTH, JJIMHBI AYTHM OKPY)KHOCTH W paJMaHHON Mepbl yria,
YMETh BBIYMCIATH IUIOMAAb Kpyra u ero uyacrteil. Ilpumensars

IMMOJIYYCHHBIC YMCHUS B ITPAKTHUYCCKUX 3aJadax

6.9

HaxoauTps ocu WM LEHTPBI CUMMETPHH (PUTYDP, TPUMEHSTD JIBUKCHUS

IIJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

HpI/IMeHHTB MMOJIy4YCHHBIC 3HaHUuA Ha  IPAKTHUKC — CTPOUTH
MaATeMaTU4YCCKUEC MOACIH OJId 3aJayd peaHBHOﬁ JKU3HHU W IPOBOJUTH
COOTBCTCTBYIOIIMEC  BBIYMUCICHUA C IHNPUMCHCHHUCM HOZ[O6I/IH n

TPUTOHOMETpHYECKUX (YHKUUN (TONB3ysCh, THE HEo0X0auMo,




KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
6 I'eomeTpust
HavanbHble nonatus reomerpun. Touka, nmpsimasi, OTpe30K, Jdyd. Yros. Buabl
6.1 yriioB. BepTukaibHble W cMexHble Yribl. buccekrpuca yrna. Jlomanas,
MHOTroyrojpHUK. [TapamiensHOCTh U NEPIIEHIUKYISIPHOCTD MIPSIMBIX
6.2 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOH CHMMETpHH.
' [IpuMepsl cCHMMETPUHU B OKPYKAKOLIEM MUPE
. OCHOBHBIE ITOCTPOEHHUS C IMOMOIIBK LHUPKYJIS M JHMHEUKU. TpeyronbHUK.
. Bricora, Mmenuana, OuccekTpuca, UX CBOKWCTBA
6.4 PaBHOOEpeHHBII 1 pPaBHOCTOPOHHUM  TpeyroibHUKU. HepaBeHcTBO
' TpEYyroJbHUKA
e CpoiicTBa W TpU3HAKKM PaBHOOEIPEHHOrO TpeyroibHuKa. llpu3Haku
. paBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa U NPU3HAKU MapajlIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEYTrOJIbHHUKA.
' Bueminue yribl TpeyrojibHUKa
[IpsamoyronbHbli  TpeyroabHUK. CBOMCTBO MeEIUAHBI MPSIMOYTOJIBHOIO
6.7 TpEyroJbHUKA, IMPOBEAEHHOM K runoreHyse. llpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYroyibHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOHM, TeopemMa o OonblieM yriie ©  OONbIIeH CTOpPOHE
TpeyrojpHuka. lleprnenauKkynsp u HakJIOHHAsI
6.9 I'eomerpuueckoe Mecto TOYeK. buccekrpuca yria W cepeAVHHBINA
' MEePIEHIUKYIISIP K OTPE3KY KaKk FEOMETPUUYECKHE MECTa TOUYEK
OkpyXHOCTb W Kpyr, XOpJa M JuaMeTp, HUX cBoWcTBa. B3ammHoe
6.10 pacnoyiokeHue OKpYKHOCTH M mnpsimoil. KacarenpHas u  cekymias K
OKPYXHOCTH
6.11 OKpy»XHOCTb, BIUCaHHAasi B yroj. BrucaHHas M oOmucaHHas OKPY>XKHOCTH




TpEyroJbHUKA

8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 I'eometpus

6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero mpu3Haku U CBOMCTBA

6.2 [IpssMoyronpHUK, poMO, KBaApaT, UX MPU3HAKHA U CBOKWCTBA

63 Tpanenus, paBHOOOKas Tpaneuus, e€ cBONCTBa U Npu3Haku. [IpsmoyronabHas
' Tpaneuus

6.4 Meron yaBoenuss Menuansbl. LlenTpansHas cummerpus. Teopema Paneca u
' TE€OopeMa O MPOINOPLHUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUY TPEYTrOJAbHKUKA U Tpamnenuu. L{eHTp Macc TpeyroibHUKa

6.6 [Togobue TpeyrodbHUKOB, Ko3(pdunueHT mnomodus. Ilpusnaku mogobus
' TPEYroJbHUKOB. [[puMeHeHne mogo0us Ipy PEIICHUH MPAKTUICCKUX 3a/1a4

6.7 @opmynbl AN MJIOMIAAM  TPEYrojbHUKA, NapajenorpaMma, pomba W
' Tpaneuuu

. CpoiicTBa mIomaae reomerpuueckux ¢uryp. OTHOIICHHE ILIOIIAeH
. no1I00HBIX puryp

6.9 Beruncnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare

. Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npum pemeHun
' IIPaKTUYECKUX 3a]a4

CuHyc, KOCHHYC, TaHT'€HC OCTPOTO yrja IpsMOYTOJIbHOTO TPEYrOJbHHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  [pUTrOHOMETpPUYECKHUE
¢ynkuuu yrios B 30°, 45° u 60°

6.10 BrivcanHble M IEHTpalbHbIE YIJIBI, YroJl MEXAy KacaTelbHOW U XOpAOH.
' VYTrubl MEeXAY XOpJaMU U CEKyLIUMU

6.13 Brniucannsie v onvcaHHbIE YETHIPEXYTOJIbHUKHI

614 B3anmHoe pacnonokeHue JBYX OKpyx)HocTei. KacaHue OKpyX(HOCTEH.
' OOu1re KacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6 I'eomeTpust
6.1 Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. DOPMYIIbI IPUBEACHHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CHHYCOB. Pemienue
6.2 IIPAaKTUYECKUX 33aJad C MCIOJIb30BAHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue nomooms. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o nmpousBeACHUH OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB
. CEKYILIUX, TEOpPEMa O KBaApaTe KacaTeJbHOMI
Bektop, nmnmHa  (MOaysib) — BEKTOpa,  COHAIPaBJIEHHBIE  BEKTOPBI,
65 MIPOTUBOIMOJOKHO HAaNpaBlieHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIIEpalli HaJl BEKTOpamu. Pa3nokeHue BeKTopa 1o JIByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunars! BekTopa. CkansipHoe NMpPOU3BEIACHHE BEKTOPOB, MPUMEHEHUE s
' HaXO0X/EHUs JUIMH U YIJIOB
JlekapToBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUS NPAMON U OKPYKHOCTHU B
6.7 KOOpJMHATAaX, MepeceueHrne OKPY>KHOCTEH U MpsAMBIX. MeToa KOOpAUHAT U ero
IIPUMEHEHNE
6.8 [IpaBriIbHBIE MHOTOYT OJIBHUKHI
6.9 JlinHa okpy>xHOCTH. ['pagycHas u paguaHHas Mepa yIJia, BBIUMCIEHUE JUIMH AyT
' OKpY>KHOCTEH
6.10 [Imomane kpyra, cekropa, CerMeHTa

6.11

JIBW>KeHHsI ITUIOCKOCTH U BHYTPEHHHUE CHUMMETpUH (uryp (3seMeHTapHbIe

npenacrasienus). [lapamiensHeiii nepenoc. Ilosopor




IMPOBEPAEMBIE HA OI'S 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBHON TPOT'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbLHON NPOrPaMMbl OCHOBHOT'O
o0urero oopazoanus Ha ocHoe ®I'OC

YMeHue omnepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepanuy HaJ MHOXECTBAMM, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBsa3HBIA Tpad, AepeBO, LMKI, NPUMEHATh UX MPU PELICHUU
3aJla4; yMEHHE UCIOIb30BaTh rpapmueckoe mpeICTaBICHHEe MHOKECTB
JUISL OITUCAHMsSI pealbHbIX MPOIIECCOB U SIBJICHUM, MPU PEHICHUH 3a/1a4

U3 JIPYyTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMU: ONpEAeNieHHUe, akCuoMa, TeopeMa,
JI0OKa3aTelbCTBO; yMEHHUE PpAaclo3HaBaTh MWCTUHHBIE W JIOKHBIE
BBICKA3bIBAHUS, IPUBOJUTH IPUMEPbI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHWA U OTpULIAHUSA BBICKA3bIBaHUH

YMeHHe onepupoBaTh MOHATHAMHU: HAaTypaJbHOE YHCIIO, IPOCTOE M
COCTABHOE 4YMCJIO, JEIMMOCTb HATypPAJIbHBIX 4YHUCEN, IIPU3HAKU
NENMMOCTH, LEJ0€ YHCIO, MOAYJIb 4YHcla, OOBIKHOBEHHas Ipo0b U
necaTu4Has ApoOb, CTaHIAPTHBIA BUJ YHUCIA, PAIMOHAIBHOE YHCIIO,
UppalMOHANILHOE 4YHUCJIO, apu(METHUYECKUil KBaJpaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBaTh U
YHOOPSAIOYMBATh YHWCIA, HPEACTABIATh YHCIA HAa KOOPAMHATHOU
IPSIMOW, OKpYIJISATh YHUCIIA; YMEHHUE JejaThb IHNPUKUIKY U OLEHKY

pe3ylibTaTa BBIYMCIICHUH

YMeHHe OonepupoBaTh MOHATHUSAMHU: CTEIICHb C IENBIM IOKa3aTeeM,
apumeTHuecKuil KBaJApaTHBIM KOPEHb, MHOTOWICH, alredpanveckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOW CTENCHU
0OJbIlle EIWHUIIBI; YMEHHE BBINONHATh pacdy€rbl 1Mo Qopmymam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PAIIMOHAIBHBIX BBIPAKCHUA U
BBIPQKCHUH C KOPHSIMH, Pa3JIOKECHHE MHOTOYJICHA Ha MHOXHUTEIH, B
TOM 4YHCJIE€ C WCIOJb30BaHUEM (OPMYIT PA3HOCTH KBaJpaTOB H

KBaJpara CyMMbI U Pa3HOCTH

YmMmenue OIICpHUPOBATH IMMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBaJApPAaTHHIC ypaBHEHUS,
IpOOHO-pallMOHANIBHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JBYX JUHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W  JPOOHO-pallMOHANILHBIC HEPABEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE MPU PELICHUH 33]1a4 U3 IPYTUX MPEeIMETOB
U TMPAKTUYECKUX 3a7a4y; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
NpSIMYI0O ¥ KOOPJIUHATHYIO IUIOCKOCTb HJIsi M300pa)KeHUsS pelleHui

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKUUS, rpaduK GyHKIHH, HYINA
byHKIHH, IPOMEXKYTKH 3HAKOITOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIee M HAUMEHbLIEC 3HAYCHUS
byHKINH; yMeHHe OIIEpUPOBATH HOHSATHSAMH: npsmast
MPONOPIMOHATIBHOCTD, JUHEHHas (PYHKIUS, KBaapaTuyHas (yHKIIHA,
oOpaTHasi TPOIOPIMOHAIBHOCT, Mapabosia, rumepOoia; yMeHHUe
CTpOUTH rpaduKku QYHKIUN, UCTIOTB30BaTh TPadUKH JIJIS ONIPEACTICHUS
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, /ISl peIICHHs 3aJad U3 JAPYTUX
Y4eOHBIX TPEAMETOB U pEAITbHON KH3HH, YyMEHHE BBIPAXKATH

(bOpMynaMI/I 3aBUCUMOCTH MCXKIY BEIMYMHAMU

Ymenue OIIepUPOBAThH HOHATUSAMMU: [0CJIEI0BATENbHOCTb,
apupmeTHyeckass M TEeOMETpUYecKas  IPOrpeccuu;  yMEHHue
UCIOJIb30BaTh CBOICTBa MOCIENOBaTEIbHOCTEH, (HOPMYJBI CyMMbI U
o0IIero 4jeHa MpH pelieHHH 3a/a4, B TOM 4YHCIE 3a/Ja4 U3 JIPYTHX

y4eOHBIX PEIMETOB U PEATbHOM KUZHU

VYMeHue peliaTth 3aaud pa3HbIX TUIOB (B TOM 4YMCJE Ha MPOLEHTHI,
JIOAM W 4YacTH, JBWXKEHHE, paboTy, LeHy TOBapOB U CTOMMOCTb
MOKYIOK U YCIIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIPaBJICHUs JIUYHBIMU U
CeMEeWHbIMH  (MHAHCAMM); YMEHHE  COCTABIATH  BBIPAKCHUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBbl II0 YCJIOBHUIO  3a/JauH,
UCCIIEIOBaTh NOJY4YEHHOE PELICHUE U OLCHMBATh IIPABIONOA00OHOCTD

IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath MOHATUAMU: GUTYpaA, TOUKA, OTPE3OK, MpsMas,
Ty, JIOMaHasi, yroj, MHOTOyT'OJIbHHUK, TPEYTOJIbHHUK, PAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, HPSIMOYTOJIbHBII TPeyrojbHUK,

MeauaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YETBIPEXYTOJIbHHUK,




napajiesiorpaMM, poMO, TPSMOYTOJbHUK, KBaJpaT, Tpaelus;
OKPY>KHOCTb, KpPYI, KacaTellbHasl; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alaud, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIECHUE I€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

M3yYEHHBIX CBOMCTB UTYp U (PaKTOB

10

YMeHue OomnepupoBaTh IOHATUSMHU: PABEHCTBO (HUIYp, pPaBEHCTBO
TPEYrOJbHUKOB; MapajuIeIbHOCTh U MEePHEHANKYISIPHOCTh MPSIMBIX,
VIOl MEXIYy MNpSMbIMH, TEPIECHIUKYJISAp, HAKJIOHHAs, MPOCKIUs,
nonobue Guryp, nogo0HbIe TPEYTrOJbHUKH, CHMMETPHSI OTHOCUTEIILHO
TOYKM U NPSAMOM; YMEHHUE paclo3HaBaThb PAaBEHCTBO, CUMMETPUIO U
nonobue ¢uryp, napamieIbHOCTh U NEPIEHIUKYISIPHOCTh MPSIMBIX B

OKPY)KaIOILIeM MUPE

11

YMeHue onepupoBaTh IOHATHUAMU: JUIMHA, PACCTOSHUE, YIoOJ
(BenMuMHA yria, CUHYC U KOCHHYC yIja TPEeYyrojbHHUKa), IJIOLIA/b;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U 00BEKTOB B OKPYKAIOILIEM
MHUpE; YyMEHHE TMPUMEHATH GOpMyJbl MEpUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOMIATN Kpyra, o0bema
MPSMOYTOJIBHOTO MapaJUIeNICIINIENd; YMEHHE MNPUMEHSATh INPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Ilucdaropa, TpuUroHomMeTpuueckre COOTHOLICHHS  AJIs

BBIYMCIICHUS IIUH, PACCTOSHUM, IIJIOIIAAeH

12

YMmenue wu3zo0paxkaTb IUIOCKHE (UTYpBl W HX KOMOWHAIHH,
IIPOCTPAHCTBEHHbIE (UIYpbl OT PYyKH, C IOMOIIBIO UEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY MWIJIU

CUMBOJIbHOMY OITMCAHUIO

13

YMeHue  onepupoBaTb — IOHATHSAMM:  NPSMOYTOJIbHAsh — CHUCTEMa
KOOpJMHAT, KOOPJAMHAThl TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEACHNE BEKTOPA HA YUCIIO, CKAJSIPHOE IIPOU3BEACHNE BEKTOPOB;
YMEHHUE HUCIOJIb30BaTh BEKTOPbl M KOOPAMHATHI AJI MPEICTABIICHUS
JAHHBIX W pELIeHUus 3ajJad, B TOM 4YHCIE U3 JAPYrUX Y4eOHbIX

IIPEAMETOB U pPeaIbHOM KU3HU

14

YMeHue omnepupoBaTh TMOHSTHSIMHU: CTOJOMKOBBIE U  KPYrOBbIE
auarpamMmbl,  TaOnuIbl, cpeaHee  apudMeTHUYECKoe, MeauaHa,
HauOoJplllee ¥ HAaUMEHbIIEe 3HAYCHHUs, pa3Max YHCIOBOTO HabOpa;

yMEHHEe U3BJIEKaTh, HMHTEPIPETUPOBATH M  NPeoOPa3OBHIBATH




nHpOpMalMIO, TPEACTABICHHYI0 B Ta0lMIaXx M Ha JUarpaMmax,
OTPa)KAIOILYK CBOMCTBA M XapAKTEPUCTUKH PEAlbHBIX IIPOLECCOB U
SBJICHUM; yMEHUE paclO3HaBaTb W3MEHYMBBIC BEIUYMHBI B

OKpY>KaroIleM MUupe

15

YMeHHe onepupoBaTh IMOHATUSIMH: CIyYalHBIA OIBIT (CIydalHbIN
SKCHEPUMEHT), JJIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIM HCXOJ)
CIIy4alflHOTO OTbITa, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAaXOAWTh BEPOATHOCTH CIIy4allHBIX COOBITHH B ONBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPTraHM30BAaHHOTO Iepedopa M C HCIOJIb30BAaHHEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peaTbHBIX
COOBITHI W SIBICHHH, MOHMMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHM B OKpYXAlOIleM MHpPE U B KHU3HU;
3HAKOMCTBO C IIOHSTUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHMCE U €ET0O POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BbIOUpaTh MOIXOIAIIMNA W3YYCHHBIM METOJ I PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIMCHIBATH OTJICJbHBIC  BBIJAIOIIMECS  PE3YJIbTAThI,
MOJYyYCHHBIE B XOJI€ Pa3BUTHS MAaTEMaTHUKU KaK HayKH, MNPUBOIAUTH
MPUMEPbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOUN UCTOPUH




INNEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Uucna u BEIYUCIICHUSA

1.1 HarypanbsHble 1 nenbie ynucia. [Ipu3Haku 1eIMMOCTH LEIbIX YnCel

1 OOBIKHOBEHHBIE M JIECATUYHBIE  JOpOOHM,  MPOLEHTHI, OECKOHEUHbIE
‘ nepUoANYecKue Jpoou

13 Panmonaneupie uucia. ApudMeTudyeckue omepanud C  paluoOHAIbHBIMU
' YyHClIaMu

14 JetictButenbHble uynciaa. ApudMeTHUYecKrHe Omepalu ¢ JACHCTBUTEIbLHBIMHU
' YyHClIaMu

s [TpuOnkE€HHbIE BBIYUCICHUS, MpaBUIa OKPYTJEHHUS, NPUKUAKA U OICHKA
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaKEHUS

2.1 bykBeHHbIe BbIpakeHUS (BBIPAXKEHHS C IEPEMEHHBIMH )

55 Crenenb ¢ uensiM mokaszaresnieM. CTENneHb C pPAlMOHAIBHBIM IMOKA3aTEJIEeM.
‘ CaoiicTBa cTeneHu

2.3 MHorousieHsl

2.4 Anrebpanueckas 1poOb

55 Apudmernaeckuit KOpPEHb HaTypajabHOU CTCIICHHU. JHevictBus c
' apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHUS U HEPABEHCTBA

31 Llenbie u apoOHO-panMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
‘ ypaBHEHU M

35 Llenbie 1 npoOHO-palMioHaNbHBIE HepaBeHCTBA. CHCTEMBbI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Penrenue TeKCTOBEIX 3a1au
4 YucnoBble MOCIIEI0BATEILHOCTH

4.1 IlocimenoBaTeIbHOCTH, CLIOCOOBI 3aJaHHS IOCIEI0OBATENLHOCTEN




Apudmernueckass u reoMmerpuyeckas mnporpeccuu. Dopmynia  CIOKHBIX

4.2
MPOLICHTOB
5 DyHKINH
Oyukmus, cnocodbl 3amanus  QyHknun. ['papuk  PyHkmuu.  OO61acTh
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu gynkmun. [IpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBbl QyHKuuu. HaunOonbliee W HauMeHblllee 3Haue€HHE (QYHKIMH Ha
IPOMEXKYTKE
6 KoopauHatsl Ha pSAMON U MIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOCTBa
7.2 TpeyroabHuK
7.3 MHOroyrojabHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepenne reoMeTpu4ecKux BEJIMYNUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr
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