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MHOACHUTEJIBHASA 3AIIMCKA

I'eomeTprs kak OAMH M3 OCHOBHBIX Pa3/eNIOB IIKOJBHOM MAaTEMAaTHKH, UMEIOLIUN CBOEH
LEeNbI0 00eCreYnTh H3y4YeHHEe CBOWCTB W pa3MepoB (GUIYp, WX OTHOUIEHHH U B3aMMHOE
pacrnosoKeHue, ONUpaeTcs Ha JIOTMYECKYl0, JOKa3aTelbHyH JUHHIO. LleHHOCTh wu3yuyeHus
reOMETPUH Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs 3aKII0YAETCS B TOM, YTO 0OydJaroLuiics
YUYUTCS TPOBOJUTH JIOKA3aTEIbHBIE PACCYXKACHUS, CTPOMUTH JIOTMUECKHE YMO3AKIIOUECHMUS,
JIOKa3plBaTb HMCTUHHBIE YTBEPKACHHUS M CTPOUTh KOHTPIPHUMEPBHl K JIOKHBIM, IPOBOIUTH
paccy AeHUs «OT MPOTUBHOI0», OTINYATh CBOWCTBA OT MPU3HAKOB, (OPMYIHNPOBATH OOPATHBIE
YTBEPKICHMUSL.

Bropoii 1iespio u3yueHusl reOMETpUU SBJISIETCSI UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTa Mpu
pELICHNN KakK MaTeMaTH4YEeCKUX, TaK M TNPAKTUYECKUX 3a]ad, BCTPEYAIOIIMXCS B PEAIBHOU
#u3HU. OOydvaromuiics JOOJKEH HAay4YMTbCS ONPENENUTh I€OMETpPHUYEcKylo (urypy, omucarb
CJIOBaMHU JAHHBIM 4YepTEX WIM PUCYHOK, HAWTH IUIOIIAJAb 3E€MEJIBHOIO Y4YacTKa, pacCUUTaTh
HEOOXOUMYIO JUIMHY ONTOBOJIOKOHHOTO Ka0ens wWid TpedyeMble pa3sMmepbl rapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIUTENbHAS JUHUS B U3YYEHUH T'€OMETPHH.
[Ipn pemiennn 3agad  NOPAKTUYECKOTO  XapakTepa OOy4yaroUIUiicss y4uTCS  CTPOMTH
MaTEMaTUYECKUE MOJEIN PEAJbHbIX JKU3HEHHBIX CHUTyallMid, NPOBOJUTH BBIUUCICHHUS W
OLIEHMBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yibTara.

KpaiiHe BakHO MOMYEPKUBATH CBSI3U T€OMETPUM C JIPYTMMHU Y4YeOHBIMM IpeIMETaMHu,
MOTHBUpPOBATh  HCIOJB30BAaTh  ONpPENEIECHHUS TEeOMETpPUYECKMX (QUryp U  TOHATHUH,
JI€MOHCTPHPOBATh MPUMEHEHHE TIOTYUYEHHBIX YMEHHUH B (PU3UKE U TEXHUKE. DT CBS3HM Haubosee
SIpKO BUJHBI B TeMax «Bektopb», « TpuronomeTpuyeckue COOTHOLIEHU», «MeToa KOOpAUHAT
u «Teopema ITudaropay.

VY4eOHblii Kypc «l'eomMeTpus» BKIIOYACT CIIEAYIOIIME OCHOBHBIE Pa3felibl COACP KAHUS:
«l'eomerpuueckue ¢Gurypsl M HMX CBOWCTBa», «M3MepeHHE T'eOMETPUYECKUX BEITUUUHY,
«JlexkapToBBl ~ KOOpIMHATBl Ha  IUIOCKOCTH», «BekTtope», «/IBMKEHMS  IIJIOCKOCTH,
«IIpeobpazoBanus MOJOOU».

Ha u3yuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68 yacoB (2 yaca B
HEJIEITIO).



COJEPKAHUE OBYUYEHUA
7 KJIACC

HavanpHble moHsATHA reoMeTpuu. Touka, mpsMasi, OTPE3OK, Jyd. YTos. Buasl yrios.
BeprukanbHele u  cMexHble yriabl. buccektpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[MapannenbHOCTh U MePIEHANKYIISIPHOCTD TPSMBIX.

Cummerpuunsle purypsl. OCHOBHbIE CBOMCTBa oceBoi cumMmeTpuu. [Ipumepsl cumMmmeTpun
B OKpY’KaloIeM MHpeE.

OCHOBHBIE TIOCTPOEHHS C TOMOLIBIO LMPKYJIs W JuHeWku. TpeyroabHuk. BricoTa,
MeuaHa, OMCCEeKTpHUCa, UX CBOWCTBA.

PaBHOOe1peHHBII 1 PaBHOCTOPOHHUI TpeyrodbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TpHU3HAKK paBHOOEIPEHHOTO TpeyrojibHUKa. [IpW3HAaKM paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M MpU3HAKH TMapaJUIeNbHBIX NpsAMbIX. CymMMa yTIIOB TpeyroibHuKa. BHenraue
yTJIbI TPEYTOJIbHUKA.

[IpsimoyronbHBI TpeyrodbHUK. CBOMCTBO MeAHMaHBI TPSMOYTOJIBHOTO TPEYTOJIbHUKA,
NpoBeAEHHOW K TrunoreHys3e. IIpu3Haku paBeHCTBa IMPSMOYTOJIBHBIX TPEYTrOJIbHUKOB.
[IpssMoyroibHBIN TPEyroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpHH: HEPAaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOMH,
Teopema o OoJbIIeM yrie u OoJbIIeH CTOPOHE TPeyTroabHUKA. [leprneHuKyIsIp 1 HaKJIOHHAsL.

I'eomerpuueckoe Mecto Touek. buccekTpuca yria UM cepeIuHHBIN NEPIEHAMKYISp K
OTPE3Ky KaK FeOMETPUIECKHE MECTa TOUEK.

OKpyXHOCTb M Kpyr, XOopJa M JUaMeTp, HUX CBOMCTBAa. B3auMHoOe pacnonoxeHue
OKpYyXHOCTH M TpsiMoii. KacarenbpHast M cexymasi K OKpyXHOCTH. OKpY>XHOCTb, BIIHCAaHHAs B
yroj. BncanHast u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYersipéxyronbsuuku. IlapamienorpamMm, ero mnpu3sHakd M CBOMCTBA. YacTHble ciaydau
napajuiesiorpaMmoB (MPsIMOYTOJIbHUK, POMO, KBaJpar), UX NMPU3HAKU M CBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 npu3Haku. [IpsMoyronbHas Tpaneuus.

Merton ynBoenus Menuansl. LleHTpanbHas cummetpus. Teopema Daneca U Teopema o
IIPONOPLUOHANIBHBIX OTpE3KaXx.

Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. L{enTp Macc TpeyroiabHHKa.

[Tomobue TpeyronbHUKOB, KO3 duiueHT noaodus. [IpusHaku mogoOusi TPEyroabHUKOB.
[Ipumenenue monooust P pelIeHNH MPaKTHUYECKUX 3ajau.

CpoiictBa miomaneit reomerpuyeckux ¢uryp. opmyisl Ui MIIOLIATU TPEyrojbHUKa,
napajuiesorpamMmma, pom0a u Tpanenun. OTHOIIEHUE TUIOIAAeH MOJ00HBIX QUTyp.

Brruncnenue niomiaeil TpeyroJlbHUKOB M MHOTOYTOJIBHUKOB Ha KJeT4aToil Oymare.

Teopema I[ludaropa. IIpumenenune teopemsl Iludaropa npu pemeHun NPaKTUYECKUX
3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yrIjla HpPSIMOYTOJIBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Brnivcannbie W LIEHTpaJbHBIE YTJIBI, YIOJ MEXAY KacaTeJIbHOHW U XOPHOMl. YTJIbI MEXITY
XOpAaMM M CeKyllMMM. BrucaHHble M ONHCaHHBIE YETHIPEXYrOJbHUKU. B3aumHoe
pacroyioxkeHue AByX OKpyxkHocTed. Kacanme okpykHocteh. OOmme KacaTelnbHbIE K JBYM
OKPY>KHOCTSIM.



9 KJIACC

Cunyc, xocunyc, TaHreHc yrioB or 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOKAECTBO. POPMYJIBI IPUBENCHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHMHYCOB M TeOopeMa CHHYCOB. Pemienue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue momoo6us. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpoM3BENEHNN OTPE3KOB XOPA, TEOPEMBI O NPOU3BEIACHUH OTPE3KOB CEKYIHUX,
TeopeMa O KBaJipaTe KacaTeIbHOM.

Bekrop, amuHa (MOIyJb) BEKTOpa, COHANpaBIE€HHbIE BEKTOPBI, HPOTHBOIOJIOKHO
HaIpaBJICHHBIC BCKTOPLI, KOJJIMHCAPHOCTH BCKTOPOB, PABCHCTBO BCKTOPOB, OICpallUd HaA
BEeKTOpamHu. Pa3nokeHue BeKTOpa Mo JBYM HEKOJUIMHEApHBIM BeKTOpaMm. KoopauHaTel BEKTOpa.
CKaJ'IflpHOG MMPOU3BCACHUC BCKTOPOB, IPUMCHCHUEC IJIA HAXOXKIACHUA JJIMH U YTIJIOB.

JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTH. YPaBHEHHs MPSAMOM M OKpPY)KHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPSAMBIX. MeTo KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[nMHa OKpyXHOCTH. I'panycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpy»HOoCTel. [limomane kpyra, ceKTopa, CEerMeHTa.

JIBMDKEHMSI IIJIOCKOCTH M BHYTPEHHHE CUMMETPHUH (QUryp (3JeMEeHTapHbIe MPEACTaBICHUS).
[TapannenwsHblii nepenoc. [ToBoporT.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATHI

JInuyHocTHBIE Ppe3yJbTaThbl OCBOGHHUS TpOrpamMmbl y4deOHOro Kypca «l'eomeTpus»
XapaKTepPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHNE:

MPOSIBJICHUEM MHTEpeca K TMPOIUIOMY U HACTOSAIIEMY POCCHMCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTH)KEHHMSIM POCCHMCKMX MAaTEMaTUKOB U POCCHICKOMN
MaTEeMaTHYECKOU IIKOJIbI, K UCTIOJIb30BAHUIO ITUX JOCTHIKEHUN B IPYTUX HAYKaX U MPHUKIATHBIX
cdepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHITIOJTHEHHIO OOSI3aHHOCTEH TpakJaHMHA W peanu3allil ero Mpas,
MPEACTaBICHUEM O MaTEMaTHUYeCKHX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBIIGHUH, MPOIIEyp TPakIaHCKOTO o0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ITHYECKUX TMPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM IOCTIKECHUM
HayKH, OCO3HAHUEM BA)KHOCTU MOPAJIBbHO-3TUYECKUX MIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€e BOCIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUM MPAKTUUYECKUX 3a]a4 MaTeMaTUYECKOH
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHUYE€CKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCEH
KU3HU 711 YCHEIHOM npodeccuoHANbHOM NesSTENbHOCTH U pa3BUTHEM HEOOXOJUMBIX YMEHU,
OCO3HaHHBIM BBIOOPOM H TOCTPOCHHEM WHANBUIYATLHOW TPAaeKTOpUH OOpa3oBaHUA W
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K HOMOILMOHAIBHOMY M JCTETUYECKOMY BOCIPHATHIO MaTeMaTHUYECKHX
00BEKTOB, 3aja4, PEIICHUH, pacCyXJICHUN, YMEHUIO BUJETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUA:

OpHUEHTAIMel B JEeSITeNbHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX IPEACTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHSl YEJIOBEKa, MPUPOABI U OOIIECTBA, IMOHUMAaHUEM
MaTeMaTHYeCKOH HayKH Kak c(epbl 4YelOBEYECKOW [eATENbHOCTH, JTaloB €€ pa3BUTHS H
3HAYUMOCTH JIJISl PA3BUTHS IUBIJIM3AIIMHY, OBJIAJCHUEM SI3BIKOM MAaTEMAaTUKH U MaTeMaTHUYECKOU
KyJbTypOM KaK CpEICTBOM IIO3HAHMS MHpaA, OBJIAJACHHEM MPOCTECHIIMMHU HaBbIKAMU
HCCTIE0BATEIIbCKON JIeATeTbHOCTH;

6) pusuveckoe BocnuTaHue, popMuUpoOBaHHE KYJIbTYPbI 310POBbSI M SMOLMOHATBHOTO
OJs1aromnoJiyqusi:

TOTOBHOCTBIO TPUMEHATh MAaTE€MaTUYECKHE 3HaHUS B MHTEpPECax CBOErO 3/10POBbS,
BEJICHUSI 37J0POBOTO 00pasa >KM3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEXUM 3aHITHU U
OTIbIXa, perynspHas (u3nueckas aKkTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKa peQIeKCHH,
MIPU3HAHKEM CBOETO MpaBa Ha OLUTMOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHME:

OpUEHTAIIMEeH HAa MPUMEHEHHE MaTeMAaTHUYECKUX 3HAHWM JIs pelIeHHs 3a7ad B 00JIacTH
COXPAHHOCTH OKPY’KaIOIIEH Cpeabl, IJIAHUPOBAHUS IOCTYNKOB M OLEHKH HUX BO3MOYKHBIX
TOCJIEICTBUM NI OKPY>KAIOIIEH Cpefbl, OCO3HAHUEM TJIOOAILHOTO XapakTepa KOJIOTHUYECKHX
mpo0JsieM U MyTel UX pelieHus;

8) ajanranms K U3MEHAKIIMMCS YCJIOBUSM CONUAJIBHON U NPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO AESTeIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCSA y OPYTHX
JIOZIeH, MPUOOpPETaTh B COBMECTHOMN ACSITEITLHOCTA HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OTIBITA JIPYTHX;



HE00XO0IMMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4ucie (OpMyIUpOBaTH UIEH,
MOHATUS, THIOTE3bl 00 00BEKTaxX M SBJICHUAX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATH
Ne(UIUTBHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaThb CTPECCOBYIO CHUTYyallMlO, BOCIPUHHMATH CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIECHUs U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTeJIbHBIE YHUBepCaJbHbIE yueOHbIe
necreuda ba3oBble JJorudyeckue AeicTBUA:
] BBISBIIATh W XapaKTEpU30BaTh CYIICCTBEHHBIC IPU3HAKA MATEMAaTHYECKUX OOBEKTOB,

MOHATUH, OTHOWICHUA MEXAYy TMOHATUAMH, (HOPMYTUPOBATH OIpPENEICHUS] TOHSITHUH,
yCTaQHaBJIMBaTh CYLIECTBEHHbIH NPU3HAK KJIacCU(PUKALMU, OCHOBaHUSA s 0OOOIIeHus U
CPaBHEHUs1, KpPUTEPUU IIPOBOJUMOTO aHAIN3A;

o BOCHPUHUMATh, (POPMYIHpPOBaTH U MPeoOpPa3OBBIBATh CYKICHUS: YTBEPIUTENbHBIE U
OTpHULIATENbHbIC, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;
o BBISIBJISITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IMPOTHUBOpEUUsl B (akTax,

JAHHBIX, HAOMIONEHUSIX M  YTBEPXKICHMSX, Mpejaratb KpPUTEPUU IS BBISABJICHHS
3aKOHOMEPHOCTEH ¥ TPOTUBOPEUHIL;

o JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, JEIyKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUU;
o pa3duparhb J0Ka3aTeNbCTBA MATEMAaTHUYECKUX YTBEP)KIACHUN (IIPSIMBIE U OT MPOTHBHOIO),

INPOBOANUTH  CaMOCTOSITEJIBHO  HECIIOXKHBIE  JIOKA3aTeIbCTBA  MaTeMaTHYeCKHX  (DaKToB,
BBICTPaMBaTh AapryMEHTALMIO, MPUBOJUTH MPUMEPHl M KOHTPHIPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE pacCy KACHUS;
o BBIOMpaTh cHoco0 pemeHus y4eOHOH 3agauM (CpaBHHMBAaTh HECKOJBKO BApHUAHTOB
peuieHusi, BBIOMpaTh HamOoJiee MOAXOMAIIUN C YYETOM CaMOCTOSITENBHO —BBIACICHHBIX
KpUTEPHEB).

Ba3oBrble uccieoBarejbcKue AeiiCTBUS:
| WCTIOJIB30BATh BOMPOCH! KaK MCCIIE0BATEIILCKAN HHCTPYMEHT MO3HAHHS, ()OPMYITHPOBATH
BONPOCHI, (PMKCUPYIOIIKE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIBHO YCTaHABIMBATh UCKOMOE
U TaHHOe, (OPMHUPOBAThH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;
J MPOBOJIUTH 110 CAMOCTOSITENIFHO COCTABJICHHOMY IUIAHY HECJIOKHBIA HSKCHEPUMEHT,
HEeOOJIBIIIOE HCCIEIOBAHUE II0 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOTO OOBEKTa,
3aBHCHMOCTEH 00OBEKTOB MEXIy COOOi;
. CaMOCTOATENIFHO (OPMYIHPOBATH 0OOOIIEHNS U BBIBOJIBI IO PE3yJbTaTaM MPOBEIEHHOTO
HAOJIOACHNUS, UCCIICOBAHMSI, OLEHUBATH JIOCTOBEPHOCTH MOJyUYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
00001LIEeHHIT;
J MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH MPEATIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCJIOBUSIX.

Pa6ora ¢ undopmanmueii:

. BBISIBJIATH HEJOCTATOYHOCTb U U30BITOYHOCTH MH(POPMAIINH, TAHHBIX, HEOOXOIUMBIX IS
peIeH s 3a/1a9H;

J BBIOMpPATh, AaHAIM3UPOBATh, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH MH(POPMALHUIO
Pa3IUYHBIX BUIOB U GOPM IPE/ICTABICHUS;

o BbIOMpATh (GOopMy MpencTaBieHUs] WHPOPMALMK M WILIIOCTPUPOBATh pelIacMble 3aauu
CXeMaMH, arpaMMaMH, HHOW Tpadukoil M NX KOMOMHAIMSIMY;

J OLIEHUBATh HAA&KHOCTh MH(POPMALUU 10 KPUTEPHUSAM, MPEVIOKEHHBIM YUUTEIEM HITH

c(hOpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.
KoMMyHuKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIE HeCTBUS:



. BOCIIPUHUMATh ¥ (OPMYJIUPOBATH CYXIEHHS B COOTBETCTBUH C YCIOBHSIMHU U LEISAMH
OGH_ICHI/UI, sAICHO, TOYHO, I'PAMOTHO BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX W NHCBMCHHBIX
TeKCTaX, JaBaTh MOSCHEHUS MO XOAY pELIeHUs 33Ja4d, KOMMEHTHPOBATh ITOJyYECHHBIN
pe3yibTart;

. B XO/¢ OOCYKAEHHs 33[aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBbI, MPOOIEMBI,
pemaeMoi 3a/a4M, BBICKA3bIBaTh WJEH, HALlCJIEHHbIC HAa MOUCK PEIICHUs, COMOCTABIATh CBOM
CYXKIACHUA C CYXKIACHUAMU JPYTHUX YHACTHHUKOB AUajIora, 06H3py>KI/IBaTI> pasiiniuue U CXOACTBO
MO3ULIMH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOIIACHSL, CBOU BO3PAKECHHUS;

b MNpEACTABIATE PE3YJbTAaTbl PCHICHUA 3aJadr, SKCICPUMCHTA, HCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopMar BBICTYIUIGHHS C Yy4€TOM 3a7ay MpEe3eHTAlud MU
0COOEHHOCTEN ayAUTOPUH;

hd IOHUMAThb U HUCIOJIb30BaTh IMPCUMYIICCTBA KOMaHJIHON H PIH,[[I/IBI/II[yaJIBHOﬁ pa6OTLI npu
peIICHUA y‘I€6HBIX MaTEMaTUYCCKUX 3aJa4,
hd INpUHUMAaTh MCJIb COBMECTHOM ACATCIIbHOCTHU, IUIAHUPOBATH OpIraHU3ALAIO COBMECTHOM

paboThl, pactpeaessaTh BUIbl paboT, 10rOBapUBaThCs, 00CYKAATh MPOLIECC U PE3YyJIbTaT paboThI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

o y4acTBOBaTh B I'PyHHOBBIX (opMax paboThl (00CykIeHusl, 0OMEH MHEHHMSIMH, MO3TOBBIE
HITYpPMBl U JIpyTH€), BBINOJHATH CBOK 4YacTb PabOThl U KOOPAMHUPOBATH CBOM JCHCTBUS C
JIPYTUMH YJIEHAMH KOMAaHIIbI, OLEHMBATH KadeCTBO CBOETO BKJIaJa B OOIMIMH TMPOIYKT IO
KpUTEPHIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

PeryasituBHbIe YHHBepcaJbHbIe yueOHbIe
neiicrBuss CaMoopranu3amnus:
o CaMOCTOSITENILHO COCTAaBJIAThH IUIAH, AITOPUTM PEIICHUS 3a/1a4H (WU €T0 YacTh), BRIOUPATh

croco0 pemeHuss ¢ Y4YETOM HMEIOIIMXCS PECypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHUH ¢ yU€TOM HOBOU HH(OPMAIIHH.
CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

o BIAJIETh CIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLECCa M Pe3yJIbTaTa PEIICHUs
MaTeMaTH4ECKOH 3a7jauu;
o NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTIYT BO3HUKHYTHh IIPH PELICHHWH 337a4H, BHOCUTH

KOPPEKTHBBl B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTEIbCTB, HANAEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

o OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIBHOCTH IIOCTABJICHHOM LIEIU U YCIOBHUSM,
OOBSACHATH MPUUUHBI TOCTHIKEHUS WU HEJAOCTHXKEHHUS 11€7IM, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIBITY.

INPEIMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kKjaacce oOyyarOIIMHCS MHOJMYYHUT CJEIYIOIIUE NpeAMETHbIE
pe3yJIbTaThl:

Pacnio3HaBaTh H3ydeHHBIE TeOMeTpuUYecKkue (Urypsl, ONpeneisTh MX B3aMMHOE
pacrnosoxkeHue, n300pakaTb IeOMETPUYECKHE (QUIYpPbI, BBINOIHATH YEPTEXKU IO YCIOBHUIO
3amaun. M3MepsATh JIMHEHHBIE W YTJIOBBIE BEJIWYMHBL. PellaTe 3aauu HAa BBIYKCICHHWE JIMH
OTPE3KOB U BEJIUYMH YIJIOB.

Jlenatb rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYHUH NPEIMETOB B peaIbHOW KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pasmMepbl 3TUX 0OBEKTOB 10 MOPSIIKY BEIUUHHBI.

CTpouTh 4epTeKH K FT€OMETPUUECKUM 3a1a4aM.

[Tonp30BaTbcsl NpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh NPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPHU PEIIEHUH 3a]1ay.

[IpoBOANTH JTIOTMYECKHUE PACCYKACHUS C UCIIOJIBb30BAaHUEM T'€OMETPUUYECKHUX TEOPEM.



[Tonp30BaTbCsl NpHU3HAKaMHM paBEHCTBA MNPAMOYTOJBHBIX TPEYTOJIBHUKOB, CBOHNCTBOM
MEJMaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIbHOTO TPEYroJbHUKA, B PELICHUU
r€OMETPUUYECKHX 3a/1a4.

OmnpenensaTs NapajieNbHOCTh HNPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3zyeT ¢ HUMHU
cexymas. OnpenensaTh NapaielbHOCTh NPSIMbBIX C TOMOIIBI0 PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM MPSIMOM.

Pemats 3a1aum Ha kiieTyaTtoi Oymare.

[IpoBOUTH BBIYMCICHHUS W HAXOJUTh 4YHCIOBbIE M OYKBEHHbIE 3HA4YECHUS YIJIOB B
F€OMETPUYECKUX  33Ja4ax C  MCIOJb30BAaHUEM CYMMBI  yIJIOB  TPEYTrOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPH MEPECE€YeHUH [BYX MapalleIbHbIX
NPSIMBIX CEKyIer. PemaTe npakTnyeckue 3a1a4n Ha HaXO0KEHUE YTJIOB.

Brnaners NOHATHEM reOMETPUYECKOT0 MECTa TOYEK. YMETh ONPEesATh OUCCEKTPUCY yTIia
U CEpEVHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

DopMyIMpOBATH ONPEACIICHNUS OKPYKHOCTH U Kpyra, XOpIAbl U AUAMETPAa OKPYKHOCTH,
MIOJI30BAaThCA UX CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHHUH 3a/1a4.

Biamers NmoHsATHEM OINMCAaHHOM OKOJIO TPEYTOJIbBHMKA OKPYKHOCTH, YMETb HaXOIUTh €€
ueHtp. [lonp3oBaThCs pakTamMu 0 TOM, 4YTO OUCCEKTPUCHI YIIIOB TPEYrOJIbHUKA IEPECEKAIOTCS B
OJHOM TOYKE, M O TOM, UYTO CEPEIMHHBIE NEPHEHAMKYJAPHl K CTOPOHAM TPEYrOJIbHUKA
IIEPECEKAOTCS B OJTHOM TOUKE.

Binamers noHATHEM KacaTeIbHOM K  OKPY)KHOCTH, IIOJIB30BAaTbCS TEOPEMOM O
MIEPIEHIUKYIISIPHOCTH KAcaTeJIbHOM U paJiInyca, MPOBEIEHHOTO K TOUKE KACAHMSL.

[Tonp30BaTbcss MPOCTEHIIMMU TE€OMETPUYECKMMM  HEPABEHCTBAMHU, IIOHUMAaTb UX
MIPAKTUYECKHUI CMBICII.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHHUS C IIOMOILBIO LUPKYJIS U JINHEHKH.

K xoHmy obOyuenus B 8 kiacce oOyyaromuicss HOJIYYHUT CJEIYIOIIUE NpeAMETHbIE
pe3yJIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHUJbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJb30BATHCH HX
CBOWCTBaMH IIPH PEUICHUN TEOMETPUUYECKHX 3a/1a4.

[IpuMeHsATH CBOMCTBA TOUKM IEpECEYCHMs MeIuaH TpeyrojpHUKa (ILIEHTpa Macc) B
pelIeHnH 3a/au.

Brnaners nmonsTHEM CpelHEN JMHUU TPEYrOJbHUKA U Tpamleluu, NIPUMEHATh UX CBOWCTBA
IIpU PEIICHHM reoMeTpudeckux 3anad. [lomp3oBarbecss Teopemon Paneca M TEOpEeMOM O
MIPONOPIMOHATIBHBIX OTPE3KaX, IPUMEHSTh UX Ul PELICHUs IPAKTHUYECKUX 3a/1ad.

[TpumMeHsTh MPU3HAKK 1TOI00MST TPEYTOJIHHUKOB B PEIICHUH T€OMETPUIECKHX 3a/1a4.

[Tonp3oBatbes Teopemoil Iludaropa mis perieHus TeOMETPUYECKMX M HPAaKTHYECKHUX
3agad. CTpOUTh MaTEMaTHYECKYyI0 MOJIENb B MPAKTHYECKHX 3a/1a4ax, CAMOCTOSATENBHO JeNaTh
4epTEXK M HAXOAUTh COOTBETCTBYIOLIUE JUIUHBI.

Brnamers TOHATHSIMH CHHYCa, KOCHHYCAa M TaHT€HCA OCTPOTO YIJia MPSIMOYTOJBHOTO
TpeyroiapHuKa. [1onb30BaThCs ATUMHU NOHATHSIMHU AJIS PEIICHUS MPAKTHUECKUX 3aj1au.

Boruncnate  (pa3nuuHbIMEH - crioco0amMH)  IUIOIIAAL  TPEYroJbHMKAa W IUIOUIaId
MHOTOYTOJIBHBIX ~ (uryp (monb3ysach, TIA€ HEOOXOIUMO, KalbKyaaropoM). [IpuMeHsATh
MOJTyYSHHBIE YMEHUS B MPAKTHUECKUX 3aj1adax.

Bnaners NOHATHSAMH BIMCAaHHOTO M LEHTPAJIbHOTO YIJA, HCMOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIUIaX, yIJIax MEXAY XOpAaMH (CEeKyLIMMH) U yIje MeXy KacaTeJbHOW U XOpJon
IIPU PEUICHUU TeOMETPUYECKHX 3a/1a4.

Bnazners MOHATHEM OMMCAHHOIO YETHIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA OMUCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEIICHUH 33/a4.

[IpyuMeHATh MOTyYEHHbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEeMaTHUYECKUE MOJEIH s
3a7a4 peaJbHOM KU3HHU U NPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHHS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPHH (ITOJTB3YSICh, T/I€ HEOOXOAUMO, KAIBKYJISITOPOM).



K koHy oOyuenus B 9 kiaacce oOyyaromMHCS MHOJIYYHUT CJEIYIOIIUE NpeAMETHbIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIUH OCTPBIX YTIJIOB, HAXOJUTh C HMX IOMOILIbIO
pa3IuyYHblE  DJIEMEHTHl  MPSMOYTOJBHOTO  TPEYTrOJbHHMKA  («pEIIeHHE MPSMOYTOJIbHBIX
TPEyroJpHUKOB»). HaxoauTe (C MOMOIIBIO KalbKYJIATOpA) UIMHBI U YIJIBI 7Sl HETAOJUYHBIX
3HA4YECHUU.

[Tonp3oBatbes popMyaaMy NPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXIEHHUS COOTHOILIEHUH MEXKy TPUTOHOMETPUUECKUMHU BEIMUNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Il HAXOXKIEHHUS PA3JIMYHBIX JIEMEHTOB
TPEYrojbHUKa («pELIEHNE TPEYrOJbHUKOBY), MPUMEHATh MX HPU PELIEHUU TeOMETPUUYECKHUX
3ajad.

Bragers noHsTHsIMH npeoOpa3oBaHMsl 10100Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. Ilonp3oBatbes cBOiCTBaMU 1OJI00US TPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATh JJIUHBI U
HaXOJUTh YIJIbl Y M0J0OHBIX (uryp. IIpuMeHsaTs cBoicTBa MOAOOMS B MPAaKTUYECKUX 3aJayax.
YMeTh NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYDP B OKPYIKAIOIIEM MUpE.

[Tons30BaTbest TEOpEMaMH O MPOU3BEIECHUH OTPE3KOB XOPJ, O IPOU3BEICHUU OTPE3KOB
CEKyILHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpamH, IOHUMAaTb HMX TE€OMETPUYECKUH M (PU3UYECKHM CMBICI,
NPUMEHATh MX B PELICHUH T'€OMETPUUECKUX M (HU3UUecKuX 3anad. [IpuMeHsTh ckainsipHoOe
IIPOU3BEICHUE BEKTOPOB JUIsl HAXOXKACHUS JUIMH U YTJIOB.

[lonp30BaTbcss METONOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B PEUICHUH
F€OMETPUYECKHUX U IPAKTUYECKUX 3a]1a4.

Bragers MOHATUSAMU NPaBUIBLHOTO MHOTIOYTOJIBHHMKA, UIMHBI OKPY>KHOCTH, JUIMHBI JYTH
OKPY’KHOCTHM WM pPaJAMaHHOW Mephl yTIila, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acreu.
[IpuMeHSTh Oy4EHHbIE YMEHUS B IPAKTUYECKUX 3a/1adyax.

Haxomute ocu (mnm UEHTpbI) CUMMETpUU (QUTYpP, TPUMEHATH JABM)KEHUS IUIOCKOCTH B
MIPOCTEMIIINX CITydasix.

[IpumeHsTH MOJydeHHbIE 3HAHUS Ha MPAaKTHUKE — CTPOUTh MaTeMaTHYeCKHUE MOJENN s
3aJa4 peaJbHOM KU3HU U NIPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHUS ¢ IPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PyHKINH (TOIB3YSCh, II€ HEOOX0IUMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyectBo yacos DJIEeKTPOHHBbIE
Ne o/ HaumeHoBaHMe pa3iesioB M TeM Kontponbapre | TpakTiaeckue (uudposbie)
NMPoOrpaMmbl Bcero o0pa3oBare/bHbIE
padoTsI padoTsI pecypeni
[Ipocreiimume reomerpuyueckre GUTYphl U UX
1 cBolicTBa. MI3MepeHne reomeTpudeckux 14 1 E:I@I_I//I/OTeI:ia HOK/7 11562
T — tps://m.edsoo.ru ele
) T ” 1 bubmmorexa [JOK
PEYTOJIbHHIKH https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble psIMBIE, CYyMMa YTIIOB 14 1 bu6nuoreka [IOK
TpEyroJIbHUKa https://m.edsoo.ru/7f415¢e2e
4 OKpyXHOCTH " KpyT. [ 'eomeTprueckue 14 bubnuotexa [JOK
MIOCTPOECHHUSI https://m.edsoo.ru/7f415¢e2e
bub. OK
5 [ToBTOpenue, 0000IIEHNE 3HAHUI 4 1 hgp:%’;zléasi w/7f415ee
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KVIACC

KosmnuecTBo yacoB JIEKTPOHHBIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
Kontpousnsie | IlpakTuyeckue
n/n NMPorpamMmbl Bcero paGoTs! paboThI o0pa3oBaTe/bHbIEC
pecypcsl
1 q " 12 1 bu6mmoreka [{OK
CTRIPEXYTOJIbHIKM https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMTOPIIMOHAIILHBIX OTPE3KaX, MOJ00HBIC 15 1 bubmorexa IIOK
https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKU
ITnomans. Haxoxxmenne miomaaei
bu6mmoreka [JOK
3 TPEYTOJbHUKOB M MHOTOYTOJIBHBIX (DUTYD. 14 1 https:/m.edsoo.ru/7f417e18
ITnomanu nonoOHbIX Guryp
bu6 OK
4 Teopema IIudaropa u Hauana TPUrOHOMETPUHU 10 1 htI/tIp;I'I//I/(r);ZIzlz(i /741718
VYTIuBl B OKpY)KHOCTH. Brincanusle u
5 OIMCaHHBIE YETHIPEXYTONbHUKH. KacarenbHble 13 1 bubmorexa LIOK
. https://m.edsoo.ru/7f417e18
K OKpykHOCTH. Kacanue okpyxHOCTEN
bu6 OK
6 [ToBTOpEeHMEe, 0600IIIeHNE 3HAHUIA 4 1 hth[Ip;I'I//I/(r)rTeeI:izoL(I) w/7417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KVIACC

KosmnuecTBo yacos JJIEeKTPOHHbIE
Ne o/ HanMeHoBaHMe pa3/ie/ioB U TeM Kontpobubie | Ipaktuueckue (uudpossbie)
NMporpaMmbI Bcero paboThI paBoTh! o0pa3oBaTe/ibHbIE
pecypchbl
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bubmuoreka [JOK
CUHYyCOB. Pernienne TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
) [IpeobpaszoBanue nmonodbus. Metpudeckue 10 ) bubnuoreka [IOK
COOTHOIICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmmoreka [JOK
3 Bexroper 12 I https://m.edsoo.ru/7f41al2c
but6mmoreka [{OK
4 JlexapToBbl KOOPAUHATHI HA IIJIOCKOCTU 9 1 https://m.edsoo.ru/7f41al2c
[IpaBusIEHBIE MHOTOYTOJIBHUKH. JlJTMHA
bubmmoreka [IOK
5 OKPYKHOCTH ¥ ILIOMAAb Kpyra. Beraucnenue 8 _
- — https://m.edsoo.ru/7f41al2¢c
6 6 but6mmoreka [JOK
JlBIKCHUS 110CKOCTH https://m.edsoo.ru/7f41al2c
. [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3ALIHS 7 ) bubmuorexa [JOK
3HAHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0




ITOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KosmmiecTBo yacos eKTpOHHBbIE HU(POBHIE
Ne n/m Tema ypoka KoutposbHbie | [IpakTuyeckue Hara o0pa3oBaTe/ibHbIE
Bcero H3y4YeHHS
padoThbI padoTbI pecypcsl
1 [Ipocreiimume reomMmerpruueckue 0ObEKThI 1 Bubmorexa LIOK
https://m.edsoo.ru/8866b724
2 MHOroyroiapHUK, 10MaHas 1 bubnmorexa IOK
https://m.edso0.ru/8866cbba
bubmuoreka [JOK
3 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/8866¢5¢0
4 CMexHBIE U BEPTUKAJIBHBIE YIJIbI 1 Bubmiorexa LIOK
https://m.edso0.ru/8866c7be
5 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1
6 CMeXHbIE U BEPTUKAJIBHBIE YIJIbI 1
7 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1
8 CMexXHbIE U BEPTUKAJIBHBIC YTIIbI 1
9 N3mepeHue JIMHEUHBIX U YIJIOBBIX 1
BEJIMYMH, BBIUMCICHUE OTPE3KOB U YIJIOB
N3mepeHue JIMHEWHBIX U YIVIOBBIX bu6mmorexa [IOK
10 1 )
BEJINYWH, BEIYUCIICHUE OTPE3KOB U YIJIOB https://m.eds00.1u/8866¢3ea
1 W3mepenue MTMHEHHBIX U YTIIOBBIX |
BEJIMYMH, BBIUMCIIEHUE OTPE3KOB U YTIJIOB
2 N3Mepenne TMHEHHBIX U YTIOBBIX |
BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U YIJIOB
13 [lepumerp u mnomans uryp, 1
COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB
KonTponbhas pabota no reme
14 «IIpocreiimue reoMmerpudeckue Gurypsl 1 1

U uX cBoiicTBa. I3Mepenue




TCOMECTPHUICCKUX BCIIMINH

[IoHsATHE O paBHBIX TPEYrOJIbHUKAX U

15 IIEPBUYHBIE MPEICTABIICHUSA 0 Brbmiorexa LIOK
https://m.edsoo.ru/8866ce80
paBHBIX GUTYpax
16 Tpu npr3Haka paBeHCTBA TPEYTOJIbHUKOB Bubmorexa LIOK
yr https://m.edsoo.ru/8866d1fa
bu6nuoreka [JOK
17 Tpu npu3zHaka paBeHCTBA TPEYTOJbHUKOB https://m.edsoo.ru/8866d34e
bu6mmoreka [{OK
18 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3zHaKa paBeHCTBA TPEYTOJbHUKOB
20 Tpu npu3zHaKka paBeHCTBA TPEYTOJbHUKOB
bu6mmorexa [IOK
21 Tpu npu3zHaka paBeHCTBa TPEYTOJIbHUKOB https://m.edsoo.ru/S866e88¢
[Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX
22 TPEYTOJILHUKOB
[Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX
23 TPEYTOJILHUKOB
CBOMCTBO MEJMaHbI IPSIMOYTOJIBHOTO
24 TpeyroanHKaI: HpOBe,[I[)éHHoyﬁ K Buomaorexa [JOK
’ https://m.edso00.ru/8866e9%¢ec
THUIIOTEHY3€
CBOICTBO M€IMaHBI IPSIMOYTOJILHOT'O
25 TPEYTroJbHUKA, MPOBEAEHHOM K
TUINOTEHY3€
%6 PaBHOOE1peHHBIE U PABHOCTOPOHHHUE bubnnorexa [JOK
TPEYTOJIbHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3naku u cBoiicTBa paBHOOEPEHHOTO bubanorexa [IOK
TPEYroJbHUKA https://m.edso0o.ru/8866d880
73 [Ipu3Haku 1 cBOKCTBA paBHOOEIPEHHOTO bub6nuoreka [IOK
TPEYTroJbHUKA https://m.eds00.ru/8866d880
29 | Ilpu3Haku U CBOMCTBAa paBHOOEIPEHHOTO bu6simorexa LIOK




TPEYroJIbHUKA https://m.eds00.ru/8866e26¢
30 | HepaBeHcTBa B reOMETpUH
bu6nuoreka [JOK
3 Hepasenctsa B reoverpun https://m.edsoo.ru/8866e3a2
32 | HepaBeHcTBa B reOMETPUHN
33 | HepaBeHcTBa B reOMETpUU
[IpssMOYTONIBHBIN TPEYTOJIBHUK C YIJIOM B bu6nuoreka [IOK
3% 1300 https://m eds00.ru/8866eb22
[IpsAMOYTOIBHBIN TPEYTOIBHUK C YIJIOM B
35 30°
KonTponbhas pabora no teme bubnnorexa [HOK
36 "TpeyrospHukn" https://m.edsoo.ru/8866ecbc
. bubmmorexa LIOK
37 [TapannensHbIe IPAMBIE, KX CBOWCTBA https:/m.edsoo.ru/8866ef64
38 [TaTeiil noctynar EBknuaa
HakpecT nexaiiue, COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHBIC bubnnorexa [JOK
TIPU TIepeCceueHIH MapalIeIbHBIX https://m.eds00.ru/88661086
MPSAIMBIX CEKYLIEH
HakpecT nexariue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHBIE
40 IIpU NIEpECeUEHUN NapaieIbHbIX
MPSAIMBIX CEKYILIEH
HakpecT nexaniue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE
4l [IPU TIepeceyeHUH MapajieIbHBIX
MPSAMBIX CEKYyIIEn
Haxpect nexamue, COOTBETCTBEHHbBIE U
4y | ORHOCTODOHHHE yIibl, 00pa3oBaHHbIE

IIpU NIEPECEUEHUH NapajlIeIbHbIX
HIPSIMBIX CEKYILEN




HaerCT JEXKalue, COOTBETCTBCHHBIC U
OIHOCTOPOHHUC YTJIbI, O6pa3OBaHHBIe

bu6mmoreka [JOK

43 MIpU TIepeCceueHIH MapajlIeIbHBIX https://m.eds00.ru/886613b0
MIPSIMBIX CEKYIIEe
[Ipu3Hak napaysieIbHOCTH MPSAMBIX Yepes
44 | paBEHCTBO PACCTOSHUU OT TOYEK OAHOU
MPSAMON 10 BTOPOH MPSAMOI
[Ipu3HaK mapayieTbHOCTH MPSMBIX Yepes
45 PaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOM
MPSAMON 10 BTOPOU MPSMOM
bu6nuoreka [JOK
46 CymMa YIIIOB TPCYTOIBHHKA https://m.eds00.1u/88661630
bu6mmoreka [JOK
47 | Cymma yriioB TpeyroibHiKa https://m.edso0.ru/886618ba
bubmuoreka [JOK
48 BHemHue yriibt TpeyronpHiKa https://m.edsoo.ru/8866faSe
49 BHemHue yrisl TpeyrojibHUKa
KonTponbHas pabota mo teme
bu6mmoreka [JOK
50 "[lapanenbHble psIMbIE, CyMMa YIJIOB )
T — https://m.edsoo.ru/8866fe6e
51 OKpy’KHOCTb, XOPZbI U TUAMETP, UX bub6nuorexa [IOK
CBOIICTBa https://m.eds00.1ru/88670800
bu6nuoreka [JOK
)2 KacatenpHas k OKpyKHOCTH https://m.edsoo.1ru/88670e9a
53 OKpY’>KHOCTb, BIIUCAHHAS B YTOJI
54 OKpy»XHOCTb, BIMCaHHAs B yTOJl
bu6 OK
55 ITonsitue o 'MT, npumeHeHue B 3a1a49ax hgp;%ﬁiﬁii 1/3867013¢
bu6 OK
56 [Tonstue o I'MT, npumenenue B 3a1ayax hgp;%ﬁiﬁii /28670508
57 | buccekrpuca u cepeIMHHBIN




NEPNCHAUKYJIISAP KaK TCOMETPUICCKUC
MECTa TOYCK

58 OKpyXHOCTb, OITUCAHHASL OKOJIO 1 bubnuorexa [JOK
TPEyroJIbHUKA https://m.eds00.ru/88670a62
59 OKpY>KHOCTb, OTICAHHASL OKOJIO |
TPEYroJIbHUKA
bu6nuoreka [JOK
60 OKpY’>KHOCTb, BIIUCAHHASI B TPEYTOJILHUK 1 https://m.edsoo.ru/8867103¢
61 OKpY’KHOCTb, BIIMUCAHHASI B TPEYTOJILHUK 1
. bubnuorexa [IOK
62 | IIpocreiimune 3a1auu Ha IOCTPOEHUE 1 https://m.edsoo.ru/88671188
. bu6nmmoreka [JOK
63 [Ipocreiimume 3aga4n Ha MOCTPOCHHE 1 https://m.eds00.ru/886712d2
"OKpy>KHOCTb U Kpyr. ['eoMmeTpuyeckue
64 nocfgoeHm". O6£gmeHHe " P 1 Brbmorexa LIOK
https://m.eds00.ru/88671462
CUCTEeMAaTH3allMsI MaTepuana
[ToBTOpeHuNe u 06001IeHNE 3HAHUI
65 OCHOB}II)LIX MOHSTHN ]I-/II-[MGTO[[OB Kypca 7 1 bubmaorexa IIOK
https://m.eds00.ru/886715b6
KJlacca
66 | UtoroBasi KOHTpoOJIbHAS paboTa 1 E&IS;I:I//I/CSZI;OL(I)%% 6716¢cc
[ToBTOpeHME U 006001IIEHNE 3HAHUI
67 | OCHOBHBIX IOHATUN U METOJOB Kypca 7 1
KJj1acca
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
68 OCHOBHBIX IIOHATUI U METOJIOB Kypca 7 1 bubmorexa LIOK
https://m.eds00.ru/886719bc
KJlacca
OBILEE KOJIMYECTBO YACOB 68
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8 KVIACC

KoaunuyecTBO 4acoB

JJIeKTPOHHbBIE N (poBbIE

N Tema ypoka KonrpoJsbabie | [IpakTuyeckune Jara oOpa3oBaTe/bHbIe
n/n Bcero HU3y4YeHHUs
padoThI padoThI pecypcsl
1 [TapannenorpamMm, ero Npu3HaKu 1 1 bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/88671af2
) [TapannenorpamMm, ero Npu3HaKku 1 | bubnuorexa [JOK
CBOICTBA https://m.eds00.ru/88671cal
3 [Tapannenorpamm, €ero npusHaku u | bubnuorexa [IOK
CBOICTBa https://m.eds00.1ru/88671cal
YacTHbIe cllydad HapauieJorpaMMOB BuGmmorexa [LOK
4 | (IPAMOYTOMLHUK, pOMO, KBAAPAT), HX ! https://m.edso00.ru/88671dea
IIPU3HAKU U CBOMCTBA [ 11 :
YacTHble cydyau MmapajuieiorpaMMoB BuGmmorexa OK
> (IPAMOYTOIIBHIK, POMO, KBAZPAT), HX ! https://m.eds00.ru/8867120
MIPU3HAKHU U CBOMCTBA P :
YacTHble cayyau mapajuieorpaMMoB BuGmorexa [IOK
6 | (mpsMOYyroJapHUK, pOMO, KBajpar), ux 1 https://m.eds00.ru/8867209c
IIPU3HAKU U CBOMCTBA P2 TU :
7 T | bubmuoreka [JOK
paneiy https://m.edso0.ru/88672358
bu6mmoreka [JOK
8 PaBHOOOKAs U IPSIMOYTOJIbHASI TPANEUU 1 https://m.edsoo.ru/8867252¢
bu6mmoreka [JOK
9 PaBHOOOKAS ¥ IPSAMOYTOJIBHAS TPAIICIIUU 1 https://m.edsoo.ru/88672858
bu6mmoreka [JOK
10| Merox yBoeHns me/man! ! https://m.edsoo.ru/88672b14
bubmanoreka [IOK
11| HentpanbHas cuMmeTpus I https://m.eds00.1u/88672b14
12 | KonTpoabHas pabora o Teme 1 1 bubnuoreka [IOK




"YeThIpEXYroabHUKH" https://m.eds00.1u/88672c9a
13 Teopema daneca u TeopemMa o bub6nuorexa LIOK
MIPOTIOPITMOHAIBHBIX OTPE3KaxX https://m.eds0o.1ru/8867337a
bubmnoreka LJOK
14 | Cpenusis TMHWA TpeyTONLHIKA https://m.eds00.1u/88672e0c
bubmnoreka LJOK
15 | Cpeppsa mUHMA TPEYTONEHIKA https://m.eds00.1ru/88672{38
N bubmuoreka [JOK
16| Tpanewus, e& cpeansis TMHUS https://m.eds00.1u/88672358
" bu6mmoreka [JOK
17 | Tpanewus, e& cpennss TMHUA https://m.eds00.1u/88673064
bu6mmoreka [JOK
18 | IlponopumoHankHLIe OTpeskH https://m.eds00.1ru/88673794
bu6mmoreka [JOK
19| TlponopumonankHbie oTpesky https://m.edsoo.ru/88673794
bu6mmoreka [IOK
20 | Hentp macc B TpeyronbHuKe https://m.edso0.ru/886738fc
bu6mmoreka [IOK
21 | Homo6Hsle TpeyTOM:HIKH https://m.edsoo.ru/88673a78
Bbu6moreka [JOK
22 | Tpu npusHaka moao0us TpEyroJIbHIUKOB https://m.edsoo.ru/88673bae
Bbu6moreka [JOK
23 | Tpu npusHaKa nMog0OHs TPEYTOIbHUKOB https:/m.edsoo.ru/88673d52
bubmuoreka [JOK
24 | Tpu npusHaKa 1ogo0us TPEYroabHUKOB https:/m.edsoo.ru/8867400e
25 | Tpu npusHaka nogoOus TPEYTOIHHUKOB
%6 [IpumeHeHHe MOA00HS IPU PEIICHUH
MPaKTUYECKHUX 3a/1a4
7 KonTtponsHas padora no teme "Ilogo6Hble bubmuoreka [IOK

TPEYTrOJIbHUKH"

https://m.edsoo.ru/8867445a




CaoiicTBa 1UI0I1a/1el TEOMETPUUYECKUX

bubmanoreka [IOK

28 buryp https://m.edsoo.ru/886745fe
29 DopMyIIbl U1 TUIOLIAAN TPEYTOJIbHUKA, bubnnorexa [IOK
napajieriorpaMma https://m.eds00.ru/88674860
30 DopMyIIbl U1 TUIOLIAAU TPEYTOJIbHUKA, bubnuoreka [IOK
napajuiesiorpamma https://m.eds00.ru/88674a22
31 DopMyIIbl U1 TUIOLIAAU TPEYTOJIbHUKA, bubnuoreka [IOK
napajuiesiorpamma https://m.eds00.ru/88674a22
0 DopmyJibl 1 TUIOIIAAN TPEYTOJIbHUKA, bubmuorexa [JOK
napaJuienorpaMmma https://m.eds00.ru/88675288
3 DopmyJibl 1S TUIOIIAAN TPEYTOJIbHUKA, bubmuorexa [JOK
napaJuienorpaMmma https://m.eds00.ru/8867542¢
. bubnmnorexa LIOK
34 | BeruuciieHHe IUIONIAIeH CJI0KHBIX (GUTyp https:/m.edsoo.ru/88674¢78
. bubnuoreka [IOK
35 | Hnomanu uryp Ha kneryaro Gymare https://m.eds00.1ru/8867473¢
36 | [Inomaau nogo6HBIX Quryp
37 | Ilnomaan mogoOHBIX GUTYD
bu6mmoreka [JOK
38 | 3amauu ¢ IPaKTUYECKUM COACPHKAHUEM https:/m.eds00.ru/88675558
bu6mmorekxa [JOK
39 3aga4m ¢ MPaAKTUYECKUM COJIEPKAHUEM https://m.edsoo.ru/88675684
40 Pemrenne 3a7a4 ¢ mOMOIIBIO METOAA bubnnoreka [IOK
BCIOMOTAaTEIbHON IUIOIIAAN https://m.edso0.ru/88674190
bu6 OK
41 | KonrpomnwHas padora o teme "[Inomans" hth[Ip;I'I//I/(r);eeIziz(g) 0/8867579¢
N bubmuoreka [JOK
42 | Teopema ITudaropa u e€ npumeHenue https://m.edsoo.ru/88675918
b K
43 | Teopema ITudaropa u e€ npumeHeHne nomorexa LIO

https://m.edsoo0.ru/88675918




bubmanoreka [IOK

44 | Teopema ITudaropa u e€ npumeHeHue https://m.edsoo.ru/88675abe
45 | Teopema Iludaropa u e€ npumeHenue
46 | Teopema Iludaropa u e€ npumeHeHue
OmnpeneneHne TPUrOHOMETPUIECKUX
HKIIUHA OCTPOTO yriia IpSIMOYTOJIbHOTO
47 ?geyrlclmwuxi TpI/I}ll“OHOMIE))TpI/IL}I]eCKI/IC bubmorexa LOK
COOTHONIEHHA B IPAMOYTOEHOM https://m.eds00.ru/88675d32
TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmorexa [[OK
TOXKIIECTBO https://m.edsoo.ru/88675144
49 OCHOBHOE TPUTOHOMETPUUYECKOE
TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO
51 KoHnTtponbHas pabora mo teme "Teopema bubmuorexa [JOK
[Tudaropa n Hayana Tpuronomerpun" https://m.edsoo.ru/8al1407e8
5 BrnucanHble ¥ LIEHTpaJIbHBIE YTIIbL, YTOJI bubnnorexa [IOK
MEXJIy KacaTelbHOUN U XOpaoi https://m.edsoo.ru/8al1415b2
53 Brniucannble U LIEHTpaIbHBIE YTJIbI, YTOJI bubmuorexa [JOK
MEXKJTy KacaTelbHOW U XOpA0oi https://m.edsoo.ru/8a141940
54 BrnucanHble ¥ IEHTPAIbHBIE YIUIBI, YTOJ bu6mmorexa [IOK
MEXy KacaTeJIbHOU U XOPOH https://m.edsoo.ru/8al41b34
55 | Yrasl Mexy XOpIaMH U CEKYITMMU
56 | Yrasl Mexy XOp/IaMH U CEKYITUMH
BrrcanHble U onMicaHHbIE
57 YETBIPEXYTOJIBHUKY, UX IIPU3HAKU U Bubmorexa ITOK
cBOIiCTBA https://m.edsoo.ru/8a140f86
Bnucannble U onricaHHbIE
58 | 4eTBIPEXYTOJBLHUKH, UX MPU3HAKH U bubmorexa LIOK

CBOMCTBA

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




BHI/IcaHHI)Ie H OIIMCAHHBIC
59 YeTBIPEXYTONLHUKH, UX MPU3HAKU U
CBOMCTBA

bubmuoreka [{OK
https://m.edsoo.ru/8al416d4

IIpuMeHeHne CBOMCTB BIIMCAHHBIX U
60 | ONHMCAHHBIX YETBIPEXYTOIBbHUKOB IIPU
pelIeHUH T€OMETPUIECKUX 3a4a4

KoHTponbHas padota mo teme "YTJsl B

61 OKpPYXKHOCTHU. BriucaHHbIe U ONHCaHHBIE 1
YETBIPEXYTOJIbHUKH"
[ToBTOpEHNE OCHOBHBIX ITOHATHI U
62 MeTO,ZL(I))B KypcoB 7 U § KJIaccoB 1 Bubmiorexa LIOK
. ’ https://m.edsoo.ru/8al1410a8
000011IeHE 3HAHUHA
I N
I 1 Bmorea 0K
yP . ’ https://m.edsoo.ru/8a1410a8
000011IeHEe 3HAHUHA
[ToBTOpEHNE OCHOBHBIX ITOHATHI U
64 MeToncl;JB KypcoB 7 U 8 KJIacCOB, 1 Bubmorexa LIOK
. https://m.edsoo.ru/8al141c88
000011IeHe 3HAHUI
TToBTOpPEHNE OCHOBHBIX MOHATUHA U
65 MGTO}I(I;B KypcoB 7 U 8 KJ1acCcoB 1 Bubmorexa [JOK
. ’ https://m.edsoo.ru/8al41ddc
00001IeHEe 3HAHUI
I -
66 | meronon xypcon 7 n § kraccon, | Bubnrorexa LIOK
N ’ https://m.edsoo.ru/8al4lefe
000011IeHE 3HAHUHA
bu6mmoreka [IOK
67 | UtoroBast KOHTpoJIbHas paboTa 1 https://m.edso0o.ru/8a142368
I -
G5 | S o 1 BrEmorea 10K
Y . ’ https://m.edsoo.ru/8al1420ac
000011IeHE 3HAHUHA
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuyecTBO 4acoB

DJIeKTPOHHbBIE N (poBbIE

Ne Tema ypoka KourpoJabnbie | [IpakTudeckue Aara o0pa3oBaTe/ibHbIEC
n/n Bcero U3y4YeHHs
padoThI padoThI pecypcsl
| OnpeneneHre TPUTOHOMETPUUECKUX | bubmuorexa [JOK
¢byukuuit yrimos ot 0° go 180° https://m.edsoo.ru/8al424bc
2 DopmyJibl TPUBEICHUS 1
3 Teopema KOCHHYCOB 1 bubmmorexa IOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 TeopeMa KOCHYCOB 1 bubmmorexa IOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42e8a
7 Teopema crHyCOB 1
8 Teopema cuHycOB 1
9 HaxosxieHne JUIMH CTOPOH U BEJINYUH 1 bubnuoreka [JOK
YTJIOB TPEYTOJIBHUKOB https://m.edsoo.ru/8a1430b0
10 | Pemenue TpeyroabHUKOB 1 Bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
bu6mmorexa [JOK
11| Pemenue TpeyronbHuKon ! https://m.edsoo.ru/8al42ac0
bubmnoreka LJOK
12| Pemenue TpeyronbHuKoB ! https://m.edsoo.ru/8al42ac(
13 | Pemenue TpeyroJbHUKOB 1 bubmmorexa LIOK
https://m.edsoo.ru/8al42acO
14 IIpakTHueckoe IPUMEHEHHUE TEOPEM 1 bubnuorexa [IOK
CHHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 | IlpakTyeckoe NpUMEHEHUE TEOPEM 1




CHUHYCOB U KOCMHYCOB

Konrponbnas padora no teme "Perenne bubnuorexa [IOK
16 TPEYrOJbHUKOB" https://m.edsoo.ru/8al14392a
bubmnoreka [JOK
17 | lonarue o npeoOpa3oBaHUM MTOIOOHS https://m.edsoo.ru/8al43ab0
COOTBETCTBEHHBIE DJIEMEHTHI HOTO0OHBIX bubmnoreka LJOK
18 buryp https://m.edsoo.ru/8al43ded
19 CoOTBETCTBEHHBIE AJIEMEHTHI TOJJOOHBIX
duryp
Teopema o mpou3BeIEHUN OTPE3KOB XOPI,
TeopeMa O MPOU3BEICHUU OTPE3KOB bubnuoreka [IOK
20 CEKYIIUX, TeOpeMa O KBaJparTe https://m.edsoo.ru/8a14406e
KacaTeJIbHOU
Teopema 0 mpou3BeIEHUU OTPEIKOB XOP/I,
TEeopeMa O MIPOU3BEIEHUU OTPE3KOB bubnuoreka [IOK
21 CEKYIIINX, TEOpEMA O KBajJipaTe https://m.edsoo.ru/8al441a4
KacaTeIbHOU
Teopema o mpoU3BeEHUN OTPE3KOB XOP/I,
5y | TEOPEMa O IPOH3BENICHMH OTPE3KOB bubnuoreka [JOK
CEKYLIHUX, TeOpeMa O KBaJpare https://m.edsoo.ru/8al1442da
KacaTeIbHOU
[Ipumenenue TeopeM B pelieHUU bubnuorexa [JOK
23 TEOMETPHUECKHX 3a7a4 https://m.edsoo.ru/8a143106
[IpuMeneHne TeOpeM B pENICHUN bubmuorexa [JOK
24 reOMETPUUYECKUX 3a/1a4 https://m.edsoo.ru/8al443fc
IIpuMeHeHne TeopeM B peleHun bubmuorexa [IOK
25 T€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "Hpeg6pa30Ba§He noao6usi. Metpuueckue buGmorexa LIOK
" https://m.edsoo.ru/8a1447a8
COOTHOIIICHUS B OKPY)KHOCTH
27 | Onpenenenue BeKTopoB. Dusnyeckuii u bubnuotexa [JOK




FGOMGTpI/I‘-ICCKI/H\/JI CMBICJI BEKTOPOB

https://m.edsoo.ru/8a144960

CnoxxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnmoreka [JOK
28 YMHO>KEHHE BEKTOpa Ha YHCIIO0 https://m.edsoo.ru/8al44a8¢c
Crno)xeHue ¥ BRIYMTAHUE BEKTOPOB, bubmuorexa [JOK
29 YMHO>K€HHE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8a144d52
Crno)xeHue ¥ BRIYMTAHUE BEKTOPOB,
30 YMHO>K€HHE BEKTOpa Ha YHUCIIO
Pasnoxenue BeKTOpa 1o IByM
31 HEKOJUTMHEAPHBIM BEKTOpaM
bub6mnoreka IIOK
32 | Koopaunate! BexTopa https://m.edsoo.ru/8al44tbe
CkansipHOe pou3Be/IeHuEe BEKTOPOB, €T0
33 HpI/IMeI})IeHI/IC IZUI}I HﬁfO)KI[GHI/ISI IIJfI/IH " Brbanorexa [IOK
https://m.edsoo.ru/8a14539c¢
YTJIOB
CkansipHO€e TTpOU3BeIeHNE BEKTOPOB, €T0O
34 anMeI;){eHI/Ie Iz)[nﬂ Ha)I(IO)K}IeHI/IH I[J'II)I/IH " Bubanorexa [IOK
https://m.edsoo.ru/8a14550e
YTJIOB
bubmnoreka LIOK
35 | Pemenue 3a7a4 ¢ TOMOIIbIO BEKTOPOB https://m.edsoo.ru/8al44c3a
bu6mmoreka [IOK
36 | Pemrenue 3a1au ¢ TOMOIIBIO BEKTOPOB https://m.edsoo.ru/Sal458c4
[IpuMeHeHne BEKTOPOB ISl peLlICHUs
37 3aa4 QU3UKU
" " bubmmorexa LIOK
38 | KonrponbHas paborta o Teme "Bekropsl https://m.cdsoo.ru/8al 45508
JlexapTOBBI KOOPAUHATHI TOUYEK HA
39 TJIOCKOCTH
. bubmmorexa LIOK
40 | YpasHenue npsmoii https://m.edsoo.ru/8al45c48
41 | YpaBHeHue npsMon
42 | YpaBHEHUE OKPYKHOCTU bub6mmoreka [LIOK




https://m.edsoo.ru/8al4635a

KOOp,Z[I/IHaTLI TOYCK MICPECCUCHUA

bu6mmoreka [JOK

43 OKPYHOCTHU U NPAMOI https://m.edsoo.ru/8a146620
Meroa KOOpAVHAT NPU PELIEHUN
44 | reOMeTpUYECKUX 3a/1a4, MPAKTUIECKUX
3a/1a4
MeTo KOOpAUHAT TPU PEIICHUN
45 | reoMeTpHUYECKUX 3a/1a4, MPAKTUICCKUX
3a1a4
Meroa KOOpAMHAT NPU PELLICHUN
46 | reoMeTpUYECKHUX 3a]1a4, IPAKTUYECKUX
3a1a4
47 KoHnTtponbnas padota mo teme "JlexkapToBbl bubmuorexa [JOK
KOOPJIMHATHI HA TIOCKOCTH" https://m.edsoo.ru/8al46e0e
43 [TpaBriIbHBIE MHOTOYTOJIBHUKH, bubmmorexa [IOK
BBIYHCJICHHE MX DJIEMEHTOB https://m.edsoo.ru/8al46fda
49 | Yucno ©. JnuHa OKpy>KHOCTH buomorexa LIOK
https://m.edsoo.ru/8a1472¢c8
bu6mmoreka [JOK
50 | Hrcno z. JlmaHa OKpyKHOCTH https://m.edsci.ru/SalM14c
51 | Jnuna 1yru OKpy>KHOCTH
52 | Paguannas mepa yria buomorexa LIOK
https://m.edsoo.ru/8al14714c
53 | [lmomans Kpyra, CEeKTOpa, CerMeHTa Bubmorexa [IOK
’ ’ https://m.edsoo.ru/8a147426
54 | [Inomane kpyra, ceKTOopa, CerMeHTa Bubmmorexa LIOK
’ ’ https://m.edsoo.ru/8a147750
55 | IInomanb Kpyra, CEKTOpa, CErMeHTa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/8a147750
56 ITongaTue 0 IBUKCHUU IIOCKOCTU bubmorexa TTOK

https://m.edsoo.ru/8a147¢82




bubmnoreka LIOK

57 | lapamnenbHblil IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/Sal47£16
58 | IlapamnensHblil NEPEHOC, TIOBOPOT 1 Bubmorexa LIOK
’ https://m.edsoo.ru/8al47f16
59 | IlapanyienbHblil NEPEHOC, TOBOPOT 1
IIpuMeHeHne NBUKEHNUN NTPU PELLICHUH
60 3aja4 !
KonTponbhas pabota mo Temam
61 «HpaIl:I/IHBHblepMHOFO}'FOHLHI/IKI/I. 1 bubmorexa OK
https://m.edsoo.ru/8a1480e2
OKpY>KHOCTb. JIBUKEHHSI IIIOCKOCTHY
[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIHS
62 | 3HaHuil. I3MepeHne reoMeTpudecKux 1
BeNWYUH. TpeyroapHUKH
HOBTOPeHI/Ie, 000011IeHHEe, CHCTEMATH3AIH BuGmiorexa LIOK
63 | 3HaHu#. MI3MepeHue reoMeTpuYeCcKux 1
R ) r—— https://m.edsoo.ru/8a148524
[ToBTOpenue, 0000IIeHNE, CHCTEMATH3AIIHS
64 3HaHPII>'II). [TapannensHble 1 1 Brbmiorexa LIOK
HepTCHMKYIAPHAIE TPIMBIE https://m.edsoo.ru/8a148650
[ToBTOpeHue, 06001IeHNE, CHCTeMaTU3allUs
65 3HaHU. OKPYKHOCTb U KPYT. 1
I'eomeTprueckue NoCTpoeHus. YTJbl B
OKPY>KHOCTHU
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
66 | 3HaHUi. BrincanHble U ONMCAHHbBIE 1
OKPYHOCTH MHOT'OYTOJIbHUKOB
bu6mmorexa [JOK
67 | Utoroas koHTpoabHAs paboTa 1 https://m.eds0o.ru/8al 48920
68 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3AIIUS 1

3HAHUU

OBILEE KOJIMYECTBO YACOB I10

68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJLHOM ITPOI'PAMMBbBI

7 KJIIACC
Kon .
poBEpsIEMOro IIposepsiemble NpeIMeTHbIE Pe3yIbTaThl 0CBOCHHs OCHOBHOI
pesyJibTaTa o0pa3oBaTebHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
6 ['eomeTpust
Pacnio3HaBaTh M3ydeHHBIE IeOMETpUYECKHEe (PUTYpbI, ONpeneniaTh UX B3aUMHOE
6.1 pacrnosoxeHue, U300paxkarb TEOMETPUYECKHE (GUryphl, BBIOTHATH YEPTEKHU T10
YCIIOBHIO 3aJaud. MI3MepsTh TMHEWHBIE U YIVIOBbIE BEIMYMHBL. Pemars 3agaun Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB
Jlenatb rpyOylo OLIGHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH NPEIMETOB B peajbHOMN
6.2 KHU3HHU, Pa3MEepPOB MPUPOJHBIX 00BEKTOB. Paznuuare pazmepsl 3THX 0OBEKTOB IO
HOPSJIKY BEJIMYUHBI
6.3 CTpOUTh 4EpPTEXKU K TEOMETPUUECKHUM 3a]1a4aM
ITosp30BaThCA MPU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BaTh IPU3HAKU U
6.4 CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB ITPH PEHICHUHU 33124
[IpoBOANTH JOrMYECKHE PACCYX ACHHUS C HUCIOJIb30BAHUEM TI'€OMETPHUUYECKHX
6.5 TEOPEM
[lonb30BaThcs  MpU3HAKAaMKU  PaBEHCTBA  MPSMOYTOJBHBIX  TPEYTrOJIbHHUKOB,
6.6 CBOMCTBOM  MEAMAHbI, MPOBEAEHHONM K TUIOTEHY3€  MPSIMOYIOJIBHOIO
TPEYroJbHUKA, B PEHIEHUH F€OMETPHUUECKUX 3a7au
Omnpenensite MapajuiebHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeTr ¢
6.7 HUMU cekynas. OnpenensaTh NapajuledbHOCTh NPSAMBIX C MOMOIIBIO PaBEHCTBA
pAacCTOSTHUM OT TOYEK OJHOM IMPSIMOM J10 TOYEK JIPYTroM NpsIMOU
6.8 Pemiate 3a1a4un Ha Ki1eT4aToi Oymare
[TpoBOIUTH BBHIYMCIICHUSI M HAXOUTh YHMCIOBbIE U OyKBEHHBIC 3HAUEHUS YTJIOB B
TEOMETPUUYECKUX 337a4ax C MCIIOJIB30BAHMEM CYMMBI YTJIOB TPEYTOJBHUKOB U
6.9 MHOTOYTOJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX MPH MEPECEYCHUH IBYX
IapaJUIeIIbHBIX NMPSAMBIX CeKylled. Pemars mpakTUYecKHue 3ajaun Ha HaXOXKICHUE
yIJI0B
Brnagerp mNOHATMEM TEOMETPUYECKOTO MeCTa TOYEK. YMEThb ONpeAeisiTh
6.10 OMCCEKTPUCY yTia U CepeANHHBIA IEPIEHINKYIISP K OTPE3Ky KaKk TeOMETPHIECKUE
MECTa TOYEK
@opMyIUpOBaTh ONPEACICHUS OKPYKHOCTM MW Kpyra, XOpIAbl M JIUaMeTpa
6.11 OKPY’KHOCTH, I10JIb30BaThCSI UX CBOWCTBAMH. Y METh IPUMEHATH 3TH CBOMCTBA IIPU
pELIeHNN 3a1a4
Brnagerb nNoOHATHEM ONUCAaHHOW OKOJO TPEYroJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilomp3oBarbes ¢akTamMM O TOM, YTO OMCCEKTPHCHI YIJIOB
6.12 TPEYroJbHUKA IE€PECEKAIOTCS B OJHOW TOYKE, M O TOM, 4YTO CEpEeIUHHBIC
NIEPIEHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA EPECEKAKOTCS B OJJHON TOUKE
Bragers noHATHEM KacaTEIBbHOM K OKPYXKHOCTH, IOJb30BaThCS TEOPEMOM O
6.13 NEPIEeHIUKYJISIPHOCTH KacaTelbHON U pajuyca, IpOBEAEHHOTO K TOUKE KaCaHuUs
ITosnp30BaTbeAd MPOCTEMIIMMU T€OMETPUYECKUMU HEPABEHCTBAMU, IIOHUMATh HUX
6.14 MPAKTHYECKUI CMBICIT
6.15 [IpoBOINTE OCHOBHBIE T'€OMETPUYECKHE IOCTPOCHHsS € NOMOIIBIO LHPKYJIS M
JIMHEUKH




8 KVIACC

l'lpOB:,:)(;II:EMOFO IIpoBepsiembie NpeMeTHbIE Pe3yJIbTAThI 0CBOCHUS! OCHOBHOM
pesyisTaTa 00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO 00111€er0 00pa30BaHUs
6 I'eomeTpust
Pacnio3HaBaTh OCHOBHBIE BU/IBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTBI, II0JIb30BATHCS
6.1 UX CBOMCTBAaMU IPU PEILIEHUU '€OMETPUUECKHUX 3312
[IpuMeHsTh CBOMCTBA TOUKHU NIEpeceUeHHs] MeIuaH TPEYrojbHUKa (IIEHTpa Macc) B
6.2 peneHuu 3amad
Bnaners nousitTueM cpeaHed JUHUM TPEYroJIbHUKA W Tpaneluu, NPUMEHSATh UX
CBOICTBA MPHU PEIICHUU reoMeTpudeckux 3aaad. [lons3oBaThcsa Teopemoit Daneca
6.3 U TEOPEMOH O NPONOPLUUOHAIBHBIX OTpEe3KaX, NMPUMEHATb UX M PELICHUs
IIPAKTUYECKUX 3a/1a4
[IpuMeHsTh NMpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUU T'€OMETPUUYECKUX
6.4 3a1a4
[Tonp3oBatbess  Teopemoit  [ludaropa Uit  pemieHuss TIeOMETPUYECKUX U
6.5 npakTH4eckux 3agady. CTpOUTh MAaTeMaTUYEeCKylH0 MOJENb B MPAKTUYECKUX
3aJ1a4ax, CAMOCTOSATEIbHO JEJIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JUIMHBI
Brnagerp MOHATHSIMM  CHHYCa, KOCHMHyca M TaHI€HCa OCTpPOro  yria
6.6 MPSIMOYTOJIBHOTO TpeyrojibHUKA. 110/1b30BaThCA 3TUMU MOHATHAMU ISl PEIICHUS
MPAKTHYECKUX 3a7a4
Boruucnsate  (pa3auvHbIMH - CIIOCOOAMU) TUIOMIAAL TPEYTrOJbHUKA M IUIOMIATH
6.7 MHOTOYTONBHBIX  (uryp (MOab3ysich, TAe HEOOXOAMMO, KAaIbKYJISITOPOM).
[IpyMeHsITh 0Jy4EeHHbIE YMEHUS B IPAKTHYECKUX 3aJa4ax
Braners moHATHUAMH BOMCAHHOTO U IEHTPAIBHOIO YIJIa, UCIIOJIb30BATh TEOPEMBI O
6.8 BIIMCAHHBIX YIJIaX, YIJIaX MEXIY XopAaMH (CeKyIIMMH) M yIie MExXIy
KacaTeJIbHON U XOpJOW ITPH PEIIEHUN T€OMETPUUYECKUX 3a/1a4
Brnagerb MOHATHEM ONUCAHHOTO YETBHIPEXYTOJNbHHUKA, MPUMEHSITh CBOWCTBA
6.9 OINHMCAHHOT0 YEThIPEXYTOIbHHKA NPU PEHICHUH 3a/1a4
[IpuMeHsTh MONy4YEHHbIE 3HAHUS HAa IMPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIH JUIS 3a/1a4 PEAIbHOW KU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHS
6.10 C MpHUMEHEHHEM TOA0OMS U TPUTOHOMETPHM (TIOJIB3YSCh, TNie HEO0OXOAMMO,
KaJIbKYJISITOPOM)
9 KITIACC
Kon .
pOBeEpsIeMOro IIpoBepsiembie NpeMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI
pesyJIbTaTa o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus
6 ['eomeTpust
3HaTh TPUTOHOMETPUYECKHE (PYHKIUHU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pa3InyHbIe AJIIEMEHTHI MIPSIMOYTOJIBHOTO TPEYroJIbHUKA («perieHue
6.1 IPSIMOYTOJIBHBIX TPEyrOJIbHUKOB»). HaxoauTp (¢ NOMOILIBIO KalbKyJsATOPA)
JUIMHBI U YTJIbI [ HeTaOJMYHBIX 3HAUEHUHN
[Tonb3oBatbes GopMysnaMu NPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
6.2 TOXKJIECTBOM JUI HAXOXJIEHUS COOTHOLIEHUN MEXIY TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMHU




6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJISI HAXOXKIEHUS Pa3INYHbIX
JJIEMEHTOB TPEYrOJbHUKA («PEIIEHWE TPEyrOoJIbHUKOBY»), MPUMEHITh HX IpHU
pELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnaners moHATHMSMH TIpeoOpa3oBaHus 1MOA00US, COOTBETCTBEHHBIX 3IIEMEHTOB
nono6HbIX ¢uryp. Ilonb3oBatbes cBoiicTBaMM 1OJI00MS TPOU3BOJIBHBIX (DUTYP,
YMETh BBIYHMCIATH JUIMHBI U HAaXOJUTh YINbl y MOAOOHBIX ¢uryp. IIpumeHsaTsh
CBOMCTBa MOAO0MS B NPAKTHUECKUX 3aJadax. YMETb MPHUBOIUTH MPUMEPHI
10JOOHBIX (PUTYDP B OKpPY’KAIOLIEM MUPE

6.5

[Tonmp30BaTbesi TEOpEMaMH O MPOU3BEIACHUN OTPE3KOB XOpJ, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacareabHOU

6.6

[Tonp30BaTbCsl BEKTOPaMHU, MIOHUMATh UX T€OMETPUUYECKUNA M (PU3UUECKHI CMBICI,
MPUMEHSTh UX B PEIICHWU TeOMETPUYECKHX M (u3nyeckux 3agad. [IpumMeHsATh
CKAJLIPHOE NPOU3BEACHUE BEKTOPOB JIJIsl HAXOXKAEHUS JUIMH U YIJIOB

6.7

ITons30BaThCA MCTOOOM KOOPAWHAT Ha INIOCKOCTHU, NMPHUMCHATH €ro B PCHICHHUU
IFCOMCTPHUYCCKUX U MPAKTUYCCKUX 3aaa4

6.8

Brnagets MOHATHUSMU MPaBUIIBHOTO MHOTOYTOJIBHUKA, ITTUHBI OKPY>KHOCTH, JTHHBI
IYTH OKPY>KHOCTH U paJiaHHON MEpHhI yria, yMETh BBIYUCIATH IUIOMAAb KpyTra U
ero yacteil. [[puMeHsITh NoJlydeHHbIE YMEHUS B TPAKTUUYECKHX 3a/1auax

6.9

HaxonuTe ocu Uiy LEeHTPbl CUMMETPUH QUTYP, TPUMEHATh ABHKEHHS IIIOCKOCTH
B IIPOCTEUIINX CITyYasix

6.10

[IpuMeHsTh TONy4YEHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTHh MaTeMaTHUECKHE
MOJIeNIN JJIS 3a71a4 PeanbHOM KU3HU M MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TNPUMEHEHHEM M0J00MS U TPUTOHOMETPUYECKMX (QYHKIMHA (MOJIB3YsCh, I
HEO0OXOIMMO, KAIBKYJISITOPOM)




IPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlep:KaHus
6 I'eometpus
Hauanbubie noHsTus reomerpuu. Touka, mpsiMas, OTPE30K, Jdyd. Yrod. Bunabel yrios.
6.1 BeprukansHele m cMmexHble yribl. buccexkrpuca yrna. Jlomanas, MHOTOYTOJIBHHK.
[lapanienbHOCTh M NEPIEHIUKYISIPHOCTh NPSIMBIX
Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOMCTBA OCeBOM cumMmerpud. [Ipumepst
6.2 CUMMETPHUU B OKPYKAIOIIEM MUPE
OcCHOBHBIE NOCTPOEHHUS C TIOMOIUBIO LUPKYJs M JUHEWKU. TpeyronsHuk. Bsicora,
6.3 MearaHa, OMCCEeKTpuca, UX CBOKWCTBA
6.4 PaBHOOEApEHHBII U PABHOCTOPOHHUHN TpeyroabHUKH. HepaBeHCTBO TpeyroybHUKa
CpoiicTBAa M TpHU3HAKW PABHOOEOPEHHOTO TpeyrosbHUKa. llpu3Haku paBeHCTBa
6.5 TPEYTrOJILHUKOB
CBolicTBa ¥ PU3HAKY NapaJlIeNbHBIX IpsiMbIX. CyMMa yIJIOB TpeyrojibHUKa. BHemHue
6.6 YTJIBI TPEYTOJIbHUKA
[IpssMoyronbHblid TpeyroibHUK. CBOWCTBO MEIUAHbI MPSMOYTOJIBHOTO TPEYTrOJbHUKA,
6.7 NpOBEAEHHON K rumnoreHys3e. lIpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYTOJbHUKOB
[IpssMOyToJIbHBIN TPEYTOJIBHUK C yrioM B 30°
HepaBenctBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHO#, Teopema o OojiblieM yriae W Oonibliel CTOPOHE TPEYroJbHUKA.
[lepnieHIMKyJIsIp M HAKJIOHHAs
I'eomerprueckoe MecTto Touyek. buccekTpuca yria U CepeVHHBIA MEPIEHIUKYISP K
6.9 OTPE3KY KaK Fr€OMETPUUECKUE MECTa TOUEK
OKpyXHOCTb W KpyI, XOpJa M JUaMeTp, UX CBOMcCTBa. B3aumHoOe pacrosoxeHue
6.10 OKPY’KHOCTH U nipsimoii. KacaTenbHas 1 cexymasi K OKpy>KHOCTH
6.11 OKpy’KHOCTb, BIIUCAHHAs B yroJl. BnucanHasi 1 onvcaHHasi OKPYKHOCTH TPEYTOJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/lepKaHuUs
6 ['eomeTpust
6.1 UYetsipéxyronpHuk. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
6.2 [TpsimoyronbHUK, poMO, KBaJpat, UX NPU3HAKU U CBOWCTBA
6.3 Tpanenus, paBHOOOKast Tpanenusi, €€ cBoiicTBa U npusHaku. [IpsMoyrosbHas Tpanemnus
6.4 Meton ynBoenus Meauassl. LlenTpansHas cummerpus. Teopema Darneca u Teopema o
IPONOPHMOHAIIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TPEyTroJdbHUKa U Tpanenuu. [{enTp macc TpeyronbHuka
[Tonobue TpeyroapHUKOB, Ko dummeHnt noaodus. [IlpusHaku mogo0us TPEyTroIbHUKOB.
6.6 [Tpumenenue no1o0us Npy pelIeHnr TPaKTHYECKUX 3a7a4
6.7 dopMyItbl TSI TUTOMIAIA TPEYTOJIBHIKA, TapaJlieiorpaMma, poMOa 1 Tpanerun
6.8 CpoiicTBa momaael reomerpuyeckux ¢puryp. OTHOIIEHHE TUIOMAAeH Mo00HBIX GUryp
6.9 Brruncnenue miuomaaei TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare
6.10 Teopema IIudaropa. I[Ipumenenne teopemsl [Iudaropa npu pemeHnr MpaKTHUESCKUX
3aja4




CuHycC, KOCHHYC, TaHT'€HC OCTPOr0 YIJIa MPSAMOYTOJIBHOTO TpeyrojbHHUKA. OCHOBHOE
6.11 TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHomerpuyeckue QyHKUuU yrioB B 30°, 45° u
60°
6.12 BrincaHHbIe 1 IEHTpaIbHBIE YIJIBI, YTOJ MEKIY KacaTelbHON U XOPJAOU. YTIIBI MEXAY
XOpAAMHU U CEKYIIUMU
6.13 BrricanHble ¥ ONIMCAHHBIE YETBIPEXYTOJIbHUKU
6.14 B3aumHoe pacnonoxkeHue JByX OKpyxHocTeil. Kacanme okpyxHocteil. Oomme
KacaTeJbHbIE K IBYM OKPYXHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
DopMyJIbl IPUBEICHUS
Pemenne TpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CHUHYCOB. Pelienue
6.2 IIPAKTUYECKHX 3a/1a4 C MCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanne nogobus. [1ogobre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o npousBeieHUN OTPE3KOB XOPJ1, TEOPEMbI O NPOU3BE/ICHHH OTPE3KOB CEKYIINX,
TEOpeMa O KBaJipaTe KacaTeJbHOU
Bekrop, nmnauHa (MOAyNb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHUBOMOJIOXKHO
6.5 HaIpaBJIEHHbIE BEKTOPHI, KOJUNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpaIliy HaJl
BeKTOpamHu. Pa3yiojkeHne BEKTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOPAM
Koopaunats! Bekropa. CkansipHOe MpON3BeIeHUE BEKTOPOB, IPUMEHEHHE IS HAXOXKACHUS
6.6 JUIUH U YTJIOB
JlekapToBbl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHUS IIPSIMOM M OKPYXKHOCTH B
6.7 KOOPJIMHATAX, I[I€PEeCEeYeHUEe OKPYKHOCTEH M NpsAMBIX. MeToq KOOpAMHAT U €ro
IIPUMEHEHHE
6.8 [IpaBHUIIEHBIE MHOTOYTOJIBHUKH
JlnuHa OKpyX’HOCTH. ['pagycHas W paauaHHas Mepa yIJa, BBIYUCICHHE JJIMH JyT
6.9 OKPYKHOCTEH
6.10 | ITnomanp Kpyra, CeKTOpa, CErMeHTa
JIBMDKEHMSI IIIOCKOCTU M BHYTPEHHUE CUMMETPUU GUTyp (3€MEHTapHbIe IPEACTaBICHUS).
6.11 [TapannenwsHbiii nepenoc. [ToBopot




IHPOBEPSAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBI OCHOBHOI'O OBIHIET'O OBPA3OBAHUA

Kon
NpoBEPSIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHMUS
OCHOBHO# 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOI0 0011ero 00pa3oBaHusi
Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh MOHATUSIMHU: MHOYKECTBO, IOJMHOKECTBO, OIEpAaLlUU HaJ
MHOXECTBaMH; YMEHHUE ONEpPHPOBATh MOHATUAMU: rpad, CBA3HBIA rpad, nepeso,
LUKJI, IPUMEHATh UX MPU PEUICHUM 3aJ]la4; YMEHHE HCII0JIb30BaTh Ipaduyeckoe
IIPEJICTAaBICHUE MHOYKECTB JUIsl OMMCAHUs PealbHBIX IPOLECCOB U SABJICHUH, IIPU
pElIeHNH 3a]]a4 U3 JPYruX YYEOHbIX MPEIMETOB

YMeHue omnepupoBaTh  IMOHSATUSMU:  OINpEIEICHHE, akKCuoMa, Teopema,
JTIOKA3aTeJIbCTBO; YMEHHUE PACIO3HABaTh HCTHHHBIC U JIOKHBIC BBICKA3BIBAHMSI,
NIPUBOAUTHL IIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBLICKA3BIBAHUSA M OTPHULAHUS
BBICKA3bIBAHUH

YMeHune omnepupoBaTh MOHATUSIMH: HATYpalbHOE YHCIIO, MPOCTOE M COCTABHOE
YUCJIO, JIETUMOCTh HATypPaJbHBIX YHUCEN, MPU3HAKU JEIUMOCTH, IIEJI0€ YHUCIIO,
MOMYJb YHCIia, OOBIKHOBEHHAs APOOh M JeCATHYHAsT APOOb, CTAaHIAPTHBIA BU]T
4yclia, palloHAIbHOE YHWCIIO, HWPPALMOHAIBHOE YHCIO, apuMeTndecKuit
KBaJpaTHBI KOPEHb; YMEHHE BBITIOJNHITH NIEUCTBHUS C YUCJIAMH, CPAaBHUBATh H
yHopsAI0YMBaTh 4YHCIA, MPEACTABIATh YHCIA Ha KOOPAMHATHOM MpPSIMOM,
OKPYTJISITh YHCIIAa; YMEHHUE JeNIaTh MPUKUIKY W OIEHKY PE3yIbTaTa BRIYUCICHUHN

YMeHue onepupoBaTh IMOHATHSAMHU: CTENEHb C  LEJIBIM  II0Ka3aTeseM,
apudmeTnyecKkuil KBaJpaTHBIM KOpPEHb, MHOIOWIEH, airedpanydeckas IpoOb,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajbHOW CTENEHU OOJbIlIE €IWHULIBI;
yMEHHE BBIOJIHATH pacu€rhl Mo (opmyrnam, mpeodpa3oBaHus IIENbIX, IPOOHO-
palOHAIbHBIX BBIPAXKEHUNM U BBIPAXKEHUN C KOPHSIMH, Pa3jI0KEHUE MHOrOYJICHA
HA MHOKUTENIH, B TOM YHUCJIE C HUCIOJb30BaHWEM (HOpMYJ pPa3HOCTH KBAJAPATOB U
KBaJlpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMH: YHUCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOM
MIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IMEPEMEHHOW; yMEHHUE
pemiaTh JMHEWHbIE U KBaJIpaTHbIC YPaBHEHUS, APOOHO-pAIIMOHAIIHBIE YPABHEHHUS
C OJIHOM NIEPEMEHHOW, CHUCTeMbl JBYX JIMHEWHBIX YpaBHEHUW, JMHEHHBIC
HEPaBEHCTBA U MX CUCTEMBI, KBaJpaTHBIE U JPOOHO-pAllMOHATBHBIE HEPABEHCTBA C
OJIHOM MEPEMEHHOW, B TOM YHUCJIE MPU PELICHUHU 3aad U3 JPYrUX MPEeIMETOB U
MPAKTUYECKUX 3a/a4; YMEHHE HCMOJb30BaTh KOOPAMHATHYIO TMPAMYK) U
KOOPJMHATHYIO IJIOCKOCTh ISl M300pakeHUs pelIeHu ypaBHEHH, HEPAaBEHCTB U
CHCTEM

YMeHue onepupoBaTh MOHATHIME: (QYHKIUS, TpaduK QYHKIUH, HYIH (YHKIUH,
MPOMEXKYTKH  3HAKOMOCTOSTHCTBA, TMPOMEXKYTKH  BO3pAcCTaHWs, YOBIBaHHUS,
HaumOoJblllee W HaWMEHbIlee 3HadeHHWs (QYHKIUH; YMEHHE ONEpHUpPOBATH
MOHSATUSMHM: TIPSMasi MPOTOPITUMOHAIIBHOCTh, JIMHEWHAsT (DYHKITUS, KBaapaTHIHAS
¢byHKIUS, oOpaTHas NPOMOPIMOHATBHOCTh, Tapabona, rumepOona; yMeHHe
CTpouTh Tpaduku (PyHKIMH, UCTIOIB30BaTh rpaduK JJIsi OMPEIEICHUS CBONCTB
MIPOLIECCOB U 3aBUCHUMOCTEH, JUUIS PEIICHHUs 3a7a4d U3 IPYTUX YU4EOHBIX MPEIMETOB
W pealbHOM JKU3HU; YMEHHE BbIpakaTh (OpPMyJaMHd 3aBUCHUMOCTH MEXKIY
BEJTMYMHAMU

YMeHue omnepupoBaTh MOHATUSMHU: TOCIEIOBATEIBHOCTh, apu(MeTHUecKas U
reoMeTpuyiecKas MIPOTPECCUN; yMEHHE HCIOJIb30BATh CBOICTBa




nocieoBaTeabHOCTeH, POPMYJIIBI CyMMBI M OOILIET0 WieHa Py pelleHu  3a1a4, B
TOM YHCJI€ 33]1a4 U3 APYTHX YUEOHBIX MPEIMETOB U peabHON JKU3HU

YMeHnue pemath 3aa4u pa3HbIX TUIIOB (B TOM YUCJIE€ HA IPOLEHTHI, JOJIH U YacTH,
IBMKEHHE, padoTy, 1IeHy TOBapOB M CTOMMOCTb MOKYTIOK U YCIYT, HAJIOTH, 3a7a4i
U3 00JacTH YIpaBJICHHUS JHMYHBIMM M CEMEWHbIMM (HUHAHCAMH); yMEHHE
COCTABJIATh BBIPAKEHMS, YPABHEHHUS, HEPABEHCTBA M CHCTEMBl MO YCIOBHIO
3aJa4u, UCCIEA0BaTh IOJYYCHHOE DELICHHE M OLEHUBATh IIPaBJONOJ00HOCTh
NOJIYYEHHBIX Pe3yJIbTaTOB

YMeHue omnepupoBaTh MOHATHAMHU: (urypa, TOUKa, OTpE30K, Mpsmas, JIyd,
JIOMaHasl,  yroj, MHOIOYTOJbHUK, TpPEYrojbHHUK, paBHOOEIPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJbHUKH, MPSAMOYIOJIbHBIM TpPEYroJIbHUK, MEAHaHa,
OuccekTpuca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOJIBHUK, Mapayjienorpamm,
poMO, NpsSMOYTOJBHUK, KBajpar, Tpamelus; OKpPY>KHOCTb, KpYT, KacaTejbHas;
3HAaKOMCTBO C MPOCTPAHCTBEHHBIMM (PUIypaMM; yMEHHE pellaTh 3ajaud, B TOM
YHUCJIE U3 TNOBCEAHEBHOM >KM3HU, HAa HAXOXKICHUE T€OMETPUYECKUX BEIUYMH C
IIPUMEHEHUEM M3YUYEHHbIX CBOWCTB Uryp M (hakToB

10

YMeHue onepupoBaTh HOHATHAMU: PaBEHCTBO (PUIYp, paBEHCTBO TPEYTOJIbHUKOB;
MapaJUIEIbHOCTh M NEPIEHAMKYJAPHOCTh NPSIMBIX, YTOJ MEXKIy NPSIMBIMH,
NEepINEHINKYNIAp, HAaKJIOHHAs, MpoeKuus, nojaodbue  ¢uryp, mnoao0HbIE
TPEYTrOJIbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKM M TpPSAMOH; yMEHHUE
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO U Mojaobue (uryp, napanienbHOCTh U
MEPIEHIUKYIISIPHOCTD NPSIMBIX B OKPYKAIOILEM MUPE
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YMeHue onepupoBaTh MOHATUSMH: JJIWHA, PACCTOSHUE, Yroj (BEIWYMHA yria,
CUHYC M KOCHHYC yTJla TPEYTOJIbHHMKA), TUIONa[b; YMEHHUE OIIEHUBATH pa3Mephl
NPEeIMETOB M OOBEKTOB B OKpY’)KAIOLIEM MHUpPE; YMEHHE NPUMEHSATH (OPMYIIbI
nepuMeTpa W IUIONIAJM MHOTOYTOJIbHUKOB, IJIMHBI OKPY)KHOCTH W TUIOIIAIH
Kpyra, o0bemMa npsMOYTOJIbHOTO MapauIeseNuIe1a; YMEHUE IPUMEHATh IPU3HAKU
paBEHCTBa TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA, TEOPEMY
[Mudaropa, TPUrOHOMETPHUUECKUE COOTHOIICHHUS JUIA BBIUMCICHUS  JUIMH,
pacCTOSIHUH, TUIOIIAACH
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YMmenue uzo0paxarh IUIOCKHE (GUTYpBl U MX KOMOWHAIIMH, MPOCTPAHCTBEHHBIE
¢Gurypsl OT pyKH, C TIOMOIIBIO YEPTEKHBIX HMHCTPYMEHTOB M AIIEKTPOHHBIX
CPEJICTB M0 TEKCTOBOMY WJIM CUMBOJIBHOMY ONHMCAHUIO

13

YMeHHe onepupoBaTh IOHATHUAMM: NPSAMOYIOJbHas CHCTEMa KOOPAMHAT;
KOOPJMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA Ha YHCIIO,
CKALIPHOE IPOMU3BEJCHHE BEKTOPOB; YMEHHME HCIIOIb30BAaTh BEKTOPHI U
KOOPJMHATHI I NPEACTABICHUS NAaHHBIX W PEUICHUA 3a1a4, B TOM 4YHCIIE U3
JAPYTUX y4EOHBIX MPEAMETOB U PEATbHOM KU3HH
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YMmeHnue OICpHUPOBATH TMOHATUAMU: CTOJIGI/IKOBLIG U KpPYTOBBIC OUAarpaMmbl,
TaOIUIEI, CpelaHee apudMeTHueckoe, MeauaHa, HauOOJbIIee M HaMMEHBIIEE
3HAUYEHUS, pa3Max YUCIOBOTO HAa0Opa; YMEHHE M3BIEKATh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIIHIO, TTPEACTABICHHYIO B Ta0IMIIAX M HA AHArpaMMax,
OTPaXKAIIIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATBbHBIX IMPOIIECCOB U SIBICHHUIA,
YMEHHE pacriO3HaBaTh H3MECHUYHBBIE BEIMYUHBI B OKPYKAIOIIEM MHUPE
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YMeHue onepupoBaTh NOHITUSIMU: CIyYalHbIN OMNBIT (CIydallHbIM SKCIIEPUMEHT),
3JIEMEHTapHOE COOBbITHE (AJIEMEHTAPHBIN HCXOM) CIy4yailHOro OmbITa, CilydaiiHoe
COOBITHE, BEPOSITHOCTH COOBITHS, YMEHHE HAXOJWUTh BEPOATHOCTH CIyYalHBIX
COOBITHM B OMBITAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHUE
pemaTbh 3aJadyd METOJOM OpraHM30BaHHOIO Iepedopa U € MCIOJIb30BaHUEM
IpaBUjia YMHOXEHHUS; YMEHHE OLICHMBATh BEPOSTHOCTH pealibHBbIX COOBITUH U
SIBJICHUH, TOHUMATh POJIb IPAKTUUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI




B OKpyXaromeEM MUPE U B XKHU3HHU, 3HAKOMCTBO C IIOHATHCM HE3aBHCHMBIX
COGBITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHCEI U €ro POJIBIO B MACCOBBIX
SBJICHHUAX
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YMmeHue BbIOMpATh MNOAXOAALIMM M3Y4YEHHBIH METOJ A pELIeHUs 3aJauu,
MIPUBOAUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U KU3HH,
pacrno3HaBaTh INPOSIBJICHHE 3aKOHOB MAaTEMAaTHMKHM B HCKYCCTBE, OIMCHIBATH
OTJICIIbHBIE BBIIAOIIUECS PE3YNbTATHI, IIOJIYYEHHBIE B X0/I€ Pa3BUTUS MaTEMAaTUKHU
KaK HayKd, NIPUBOJIUTH NPUMEPHI MAaTEMaTHYECKUX OTKPBITUH M UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPHUH




IHNEPEYEHDB 2JIEMEHTOB COAEPKAHUS, IPOBEPSAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblil 3J1eMEHT CO/lepsKAHMSA
1 Yucna 1 BBIYKMCIICHUS
1.1 HarypanbHblie u uensie uncia. [Ipu3Haku 1eJIUMMOCTH LIENIBIX YHCEI
1.2 OOBIKHOBEHHBIC U IECSITUYHBIE APOOH, NPOLEHTHI, 0ECKOHEUHBIE IEPUOINIECKUE TPOOH
1.3 Parmonanbhble yncna. ApupMeTHIeCKUe ONepalny ¢ PaiOHATbHBIMHI YHCIAMH
1.4 JeticTBuTenbHBIC YHCIa. ApUPMETHICCKUE OTIepaIliH C NTeHCTBUTEILHBIMI YHUCIIAMHU
L5 HpHGJH/I)KéIiHHe BBIUMCJICHUS, TpaBUja OKPYTJIEHHUS, NMPHUKUAKA WU OIEHKAa pe3yJbTara
BBIYHMCIICHUH
2 Anrebpandeckne BhIPaKEeHS
2.1 bykBeHHBIE BbIpa)XeHHs (BBIPAKEHUS C IEPEMEHHBIMH)
22 Crenens ¢ 1enbIM nokasareneM. CTeneHpb ¢ pallnoHaIbHBIM NoKa3areneM. CBOHCTBA CTENEHU
23 MHorou4JIeHbI
2.4 Anrebpandeckast poOb
)5 ApudmMeTnuecknii KOpEeHb HATYPATBHON CTeNeHH. J[efcTBUS ¢ apuPpMETHICCKUMH KOPHIMH
) HaTYPaJIbHOM CTEIIEHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 Lenpie 1 poOHO-paroHaNbHBIe ypaBHeHUsI. CUCTEMbI U COBOKYITHOCTH YpaBHEHHH
32 Ilensie u qpoOHO-parioHanbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPaBCHCTB
33 Pemrenne TeKCTOBBIX 3a1a4
4 UrcnoBble NOCIEA0BATEIbHOCTH
4.1 IlocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHHUS ITOCIEOBATCILHOCTEH
4.2 ApudmeTrndeckas U reomerpuyeckas nporpeccu. Dopmysa CI0KHBIX TPOLEHTOB
5 DyHKINH
Oyuknus, cnocoObl 3ananHus ¢yHkuuu. [paduk Qysknum. OOnacTh onpeAeneHus] U MHOXKECTBO
51 3HaueHni GyHKnn. Hymm @yskmum. [IpoMexxyTky 3HAKOMOCTOSHCTBA. [IpOMEKyTKH MOHOTOHHOCTH
¢yHKunU. MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbonbliee n HauMeHbIee 3HaueHne QyHKIUU Ha
MIPOMEXKYTKE
6 Koopnunatel Ha npsiMO#t U ITIOCKOCTH
6.1 Koopnunartnas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA TJIOCKOCTH
7 T'eomerpus
7.1 I'eomeTpryeckre GuUrypsl U UX CBOHCTBa
7.2 TpeyronpHUK
7.3 MHOTOYTOJIbHUKN
74 OKpY>KHOCTb U KpyT'
7.5 N3mepenne reoMeTpUYECKUX BEJINYUH
7.6 BekTopsl Ha MI0CKOCTH
8 BeposiTHOCTP U cTaTHUCTHKA
8.1 OnwucarenbHas CTATHCTHKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHoXxecTBa
8.5 I'padsbr
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