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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro mpeamera «l'eoMeTpusi» Ha ypoOBHE OCHOBHOTIO OOIIETO
o0pa3oBaHHMsl COCTaBjeHa Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (eaepalbHON
00pasoBaTebHON MpOorpaMMbl OCHOBHOTO 00111eT0 06pazoBanus (POIT OOO), npeacTaBiIeHHBIX
B ®I'OC OO0, B cOOTBETCTBUM ¢ (enepalibHON padoueii mporpaMMoii 0 y4eOHOMY MPEAMETY
«["eometpusi», a Takxke Ha OCHOBE (eiepaibHON pabodel mporpaMMbl BOCITUTAHUSI.

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3AeNiOB HIKOJbHOM MaTeMaTHKH, UMEIOIINNA CBOEH
HeNnbl0 00ecreynTh H3y4YeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHHWH M B3aUMHOE
pacrojoXKeHUe, ONUPAETCs Ha JIOTMYECKYHO, O0Ka3aTelbHYIO JUHUIO. LleHHOCTh u3yueHus
TeOMETPUH Ha YPOBHE OCHOBHOTO OOIET0 00pa30BaHMs 3aKII0YACTCS B TOM, YTO OOyUYaIONIHIACS
YUUTCS TPOBOJUTH JOKa3aTelIbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKICHHS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHHs «OT IPOTHBHOT0», OTJINYATh CBOMCTBA OT NMPU3HAKOB, (POPMYIMPOBATH OOpaTHEIE
YTBEPXKICHHSL.

Bropoii 1enpio n3ydeHusi reOMEeTpHUH SBIISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA Mpu
pEIIeHNH KaK MaTeMaTU4YeCKUX, TaK M MPAKTHUECKUX 3a/1ay, BCTPEUaAIOIUXCs B peaibHOU
*Ku3HU. OOydYaromuiics TOJDKEH HAy4YUThCSl OINpPENeTIUTh TeOMEeTpUdecKyro (Gurypy, omnmcarb
CJIOBAaMH JAHHBIA YepPTEX WM PUCYHOK, HAMTH IUIOIIAAb 3€MEIBHOTO Y4YacTKa, PacCUUTATh
HEOOXOAUMYIO [UTMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHMTEIbHAS JIMHUS B U3YYEHHHM T'€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOTO  XapakTepa OOy4aroIIMHCS  yYUTCS  CTPOUTH
MaTeMaTHYECKHUE MOJENIM pPEATbHBIX JKMU3HEHHBIX CHUTYallMld, TPOBOJUTH BBIYHUCICHUS U
OLICHUBATh aJIEKBATHOCTb MOJIyYEHHOTO pe3yybTara.

KpaiiHe BaXHO MOJUEPKUBATH CBS3M T€OMETPUU C JAPYIMMHU Y4eOHBIMM IpeIMEeTaMHu,
MOTUBUPOBaTb  MCIIOJIB30BaTh  ONPEACNCHHS  TIeOMETpPUYECKUX  (GUryp UM MOHATHIH,
JIEeMOHCTPUPOBATH MMPUMEHEHHE TTOJYYCHHBIX YMEHHH B (DU3HMKE U TEXHHUKE. JTH CBSI3U Hanbosee
SPKO BUJIHBI B TeMaxX «BekTope», «TpuroHoMeTpruiyeckne COOTHOIICHUs», «MeTo 1 KOOpAHHATY
u «Teopema IIudaropar.

VYuebHblit kKypc «l'eomeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE PAa3/eNbl COJEpIKAHUSA:
«[Ceomerpuueckne GUTYpEl W WX CBOWCTBay, «l3MepeHHEe TeOMETPUYECKHX BEIHUUHY,
«/lexapToBBl  KOOpAWMHATBl Ha  IJIOCKOCTUY», «BekTopbl», «/IBUXKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mogo0us».

Ha u3yuenue yuebHoro kypca «l'eomerpus» orBoautcs 204 daca: B 7 xinacce — 68 yacos
(2 gaca B Henenm), B 8 kiacce — 68 yaco (2 yaca B Helen0), B 9 kimacce — 68 gacos (2 Jaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HavanpHble moHsTus reomerpuu. Touka, HpsimMasi, OTpPE3OK, Jiyd. Yroin. Buabl yrios.
BeprukanbHsle M CMeXHBIE yribl. buccexkrpuca yrma. JlomaHas, MHOrOyrojbHUK.
[TapamienpHOCTD U NEPIEHIUKYIAPHOCTD MPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [Ipumepsl cuMmeTpuu
B OKPY’KaloIlleM MUDE.

OcHOBHBIE TIOCTPOEHHs C IIOMOLIBK LMPKYIsl M JuHedku. TpeyronsHuk. Beicora,
MenuaHa, OMCcCeKTpHca, UX CBOMCTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYrOIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M TpHU3HAKH DPABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HakKM paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKU MapajuieNbHbIX NpsMbIXx. CymMma yriloB TpeyrojpHUKa. BHeninue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMaHbl MPSIMOYTOJIBHOIO TPEYroJbHUKA,
IpOBEAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBA NIPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[IpssiMOYyTOJIBHBINA TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
Teopema o OOJIbIIEM YTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepreHIuKysp 1 HaKIIOHHAS.

['eomeTpruyeckoe MecTO TOYeK. buccekTpuca yria M CEpelMHHBIN NEPHEHIUKYIAp K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpYI, XopJa M JAMaMeTp, HMX CBoOiicTBa. B3anMHoe pacrnonioxeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHast u cexymas K okpyxHocTU. OKpYyXKHOCTb, BIIUCaHHAas B
yroJ. Bincannas 1 onucaHHasi OKpyKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpauku. [lapamnenorpamm, €ro npu3HAakM W CBOMCTBA. YacTHbIe ciydan
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUY TPEYTOJbHUKA U Tparnenuu. LleHTp Macc TpeyroibHuKa.

[Tomo6ue TpeyronbHUKOB, KO3 dunueHT mogodus. [IpuzHaku momodus TPeyroJIbHHUKOB.
[TpumeHeHne NoA00MS IPU PELICHUN PAKTUYECKUX 3a]1a4.

CaoiicTBa miomaae reomerpuueckux guryp. @opMyinbl A IUIOMAAN TPEYroJibHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH MoI00HBIX UTYp.

Brruncnenue niomiaaeil TpeyrobHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema Ilucdaropa. [Ipumenenue Tteopemsl Iludaropa nmpu permeHuN MPaKTUYECKUX
3a/ay.

CuHyc, KOCHHYC, TaHT'€HC OCTpPOrO yIjia MpsSMOYrOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnucanHble ¥ LEHTpaJbHBIEC YIUIBI, YIOJI MEXKIY KACATeIbHOM U XOPIOH. YTIbl MEXIY
XOpAaMM MW CEeKylMMH. BrmcanHele W onucaHHble YETBIPEXYTONBHMKH. B3aummHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmue KacaTtelbHbIE K JIBYM
OKPYXHOCTSIM.

9 KUIACC



Cunyc, kocuHyc, TaHreHc yrioB oT 0 mgo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1ECTBO. POPMYJIBI IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHUHYCOB. Pemienue
MPaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEAECHNUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIONKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 JBYM HEKOJUIMHEAapHbIM BekTopaM. KoopanHaTel BeKTopa.
CkassipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JJIUH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUJIOCKOCTH. YPaBHEHUS MpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPsAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JJIMHA OKpYXKHOCTHU. ['pajlycHas u pajuaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [lnomane kpyra, cekTropa, CerMeHra.

JIBUKEeHMsI TNIOCKOCTH U BHYTPEHHHE CUMMETPHUH QUryp (d71eMeHTapHbIe MPEACTaBICHUS).
[TapannensHbiii nepenoc. [loBopoT.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMs IporpamMmbl yueOHoro kKkypca «I'eomerpusi»
XapaKTEepU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY pPOCCHUICKOM MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTHKEHHUSAM POCCHICKMX MaTeMaTUKOB M POCCHUHCKON
MaTeMaTUYeCKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero IMpas,
IPEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJIEHUH, TIPOLIElyp TPakJIaHCKOro oOmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MpPOOJieM, CBA3aHHBIX C NMPAKTUUYECKUM IMPHUMEHEHHEM JOCTHKEHHUN
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3THUYECKHUX IIPUHLUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOu
HaNpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMAaTHYECKOro 00pa30BaHUs Ha MPOTSKEHUU BCEH
KHU3HH Ul YCIEITHON Mpo(ecCHOHAIBbHOM AEATENbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYAIbHOW TpPAaeKTOPUH OOpa30BaHUA U
’KMU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX NHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTMYeCKOE BOCTIMTAHUE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyKIeHUHN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIlMEeH B NEATEIFHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX TpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS 4YeJOBEKa, MPHUPOABI W O0OIIecCTBa, MNMOHUMaHHUEM



MaTeMaTHYeCKOW HayKH Kak cdepbl 4YeIOBEYECKOW [eATEeTbHOCTH, ITaloB €€ pa3BUTHSI U
3HAUMMOCTHU JIJIsL Pa3BUTHUS [IMBUIU3AIIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTUYeCKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATEIbCKOM IeATEIILHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpPMHpPOBAHHE  KYJbTYPbl  310POBbSA M
IMOIUOHAIBLHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECaX CBOETO 3/J0POBbBS,
BEJICHUS 3JJ0pPOBOTO 00pasa >KM3HHU (3I0pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OT/bIXa, peryisapHas Quznueckas aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBBIKA PEQIICKCHU,
MIPU3HAHUEM CBOETO MpaBa Ha OIIUOKY M TAKOTO K€ MpaBa JIPyroro 4eioBeKa;

7) IKOJI0rM4YecKoe BOCIIMTAHUE:

OpHUCHTAIMCH HAa NMPUMEHEHHE MaTEMaTHYECKMX 3HAHWM IS pelIeHUs 3ajlad B 00JacTH
COXPAHHOCTH OKpY)KAIOIIeH cpeipl, IMIAHHUPOBAHUS IMOCTYIKOB U OLEHKH HX BO3MOMHBIX
MOCIICACTBHI TSI OKPYXKAIOMIEH Cpeibl, 0CO3HAHUEM TJ00ATBHOIO XapaKTepa JKOJIOTHYCCKHX
npoOJeM U yTeH UX PEIICHHUS;

8) axanTanusi K N3MEHAIUMCS YCJI0BUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JEATEeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y JAPYTUX
JroJIed, puoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIICTCHIIMH U3
OTIbITA IPYTHX;

HEOOXOMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM uucie GOpMyIUpOBaTH UACH,
MOHSTHUS, TUIOTE3bl 00 OOBEKTaX W SIBJICHHUSX, B TOM YHCJIE paHee HEW3BECTHBIX, OCO3HABATh
neUuIuTel COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYaIlMIO, BOCHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS W
nercTBUsl, POPMYIMPOBATH U OIIEHUBATH PUCKH U MOCIEACTBUS, (JOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble JlornyecKkue AeicTBUA:

® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHBbIE NMPHU3HAKH MaTEMAaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUN MEXIY MOHATHUAMH, (POPMYIHpPOBATH OINpPENEICHUsS TOHATHI,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaccu(UKaIMKU, OCHOBAHUS JUIsl 0000IIEHUS U
CPaBHEHHUs, KpUTEPUN ITPOBOAUMOI0O aHAIIN3a;

e BOCIPHUHHUMATH, (HOPMYIHPOBATh U IMPEOOPA30BBIBATH CYXKIACHHS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE;

® BBIBIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOpEUHs B (pakTax,
JAHHBIX, HAONIONEHHUSIX M YTBEPXKACHUSAX, NpeAsaraTb KPUTEPUU IS BBISIBICHUA
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

e JleNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI M0 aHAJIOTHH;

e pa3buparh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (TIPSAMBIEC U OT IPOTUBHOTO),
MPOBOJAMUTH CAMOCTOSATEIBHO HECJOXKHBIE JI0OKA3aTelbCTBA MaTeMaTUYecKuX (aKToB,
BBICTpAauBaTh apryMEHTallMIO, MIPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATD
COOCTBEHHBIE PACCYKACHUS;



BBIOMpATh CIOCOO pemeHust yuyeOHOM 3amaun (CpaBHMBATH HECKOJIBKO BapHUaHTOB
peureHus, BEIOMpaTh Hanboiee MOAXOIAIINA C Y4ETOM CaMOCTOSITENBHO BBIACICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebCcKHue 1eHCTBHUA:

UCIIONIb30BAaTh  BONPOCHI  KaK  HWCCIENOBATENLCKHA  MHCTPYMEHT  IO3HAHUS,
(dbopMyIUpPOBaTh BOMPOCHI, (PHUKCUPYIOIINE MPOTHBOPEUUE, TPOOJIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE W JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3HIINIO, MHCHUE;

NPOBOJUTHh IO CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECIOXHBIA OSKCIIEPUMEHT,
HEOOJIBIIIOE  KCCIICIOBAHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

caMoCTOsTeNIbHO  (hopMynupoBaTh OOOOIICHHMS W BBIBOJIBI IO  PE3yJIbTaTam
MPOBEAEHHOTO HAOIIOJICHUS, WCCIICIOBAHUS, OICHUBATh JTOCTOBEPHOCTH ITOTYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIICHHMIA,

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKKE BBIIBUTATH MPEAIOIIOKCHHS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTD U U30BITOYHOCTh HH(POPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIS
pelLIeHNs 3a1a4H;

BbIOMPATh, AHAIN3UPOBATh, CUCTEMATU3UPOBATb M MHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM NpeEACTaBICHUS;

BbIOMpaTh (opMy IpeicTaBiIeHUs WHPOPMALUK U WUIIOCTPUPOBATH pelIacMble 3a/1auu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U uX KOMOMHALMSIMY;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMM MO KPUTEPUSIM, MPEUIOKEHHBIM YUYUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbBIC y‘-leﬁl—ll)le JaedcTBUA:

BOCIIPUHUMATL U (OPMYIUPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBUSMHU W TEISIMH
OOmIeHMS, SICHO, TOYHO, TPAaMOTHO BBIPAXATh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIIeHHUs 3a/Jauyd, KOMMEHTHPOBATh
MOJTyYEHHBINH Pe3yNnbTaT;

B X0JIe OOCYXKICHHsI 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMON TeMBbI, MPOOIeMBbl,
pelraeMoii 3a/1aun, BhICKa3bIBaTh HJICH, HAIICIICHHBIC Ha ITOUCK PEIICHHS, COMIOCTABIISATh
CBOM CYXKJICHUS C CY)KJCHHUSAMH JPYTrUX YUYACTHUKOB JHMAjOra, OOHAPYKUBATH Pa3ININeC
U CXOJICTBO TMO3UIMH, B KOPpeKTHOH (opme ¢dopMmynupoBarh pa3HOTIACHS, CBOU
BO3PAKEHUS;

MPEJICTaBISITh PE3YybTAaThl PEIICHUS 33aJa4M, SKCIIEPUMEHTAa, UCCIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C YY€TOM 3aqad MPE3CHTAUU |
0COOEHHOCTEH ayAUTOpUH;

MOHUMAThH W UCIOIH30BaTh MPEUMYIIIECTBA KOMaHTHOW ¥ MHAUBHIYaIbHON pabOTHI MIpH
peneHnH y4eOHbIX MaTeMaTHYECKHX 3a/1ay;

MPUHUMATH I1IeJIb COBMECTHOM AESITENHHOCTH, IJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiATh BUIBI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3YJIbTaT
paboTel, 00001IaTh MHEHUS HECKOJIBKUX JFOJICH;

Y4acTBOBATh B TPYNIOBBIX opMax padoThl (00CYX IACHUS, 0OMEH MHEHHSIMHU, MO3TOBBIC
HITYPMBI U IPYTHE), BHITOIHATH CBOIO YacTh pa0OTHI U KOOPJIUHUPOBATH CBOM JCHCTBUS



C IPYTMMH YJICHAMH KOMAaHJbI, OIEHUBATh KaYECTBO CBOETO BKJa/Ja B OOIIUI MPOIYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHSI.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:
® CaMOCTOSITEIbHO COCTaBJATH IUIAH, aJrOPUTM pELIeHHs 3aJayd (WM €ero 4acTh),
BBIOMpPATh CHOCOO pemeHus C Y4ETOM MMEIOUINXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEHM, apryMEHTUPOBAaTb U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM C Y4ETOM
HOBOU HH(pOpMaIUU.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
e BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOIISL MpoIlecca U pe3ylibTaTa PelieHus
MaTeMaTUYeCKOU 3a/1auu;
® [pPEeIBUAETh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IPH PELICHUU 337a4d, BHOCUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAllICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLICHUBATh COOTBETCTBHE PE3YJIbTaTa ACATEIBHOCTH MOCTABJICHHOMN LIETU U YCIIOBHUSM,
OOBSACHAThH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUSI LIEJIU, HaXOIUTh OLINOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.
HPEAMETHBIE PE3YJIbTATHI

K xonmy oOydenuss B 7 KjIacCeOOyYArONIMICS TOJMYYUT CIEAYIONIUE TPEIMETHbIE
pe3yJIbTaThI:

Pacnio3HaBaTh UW3ydeHHbIE TE€OMETpHUYECKHE (UIYphl, ONpEeAeNsTh HUX B3aUMHOE
pacroyio’)keHne, HU300paxaTh TI'€OMETPHUUECKUE (UTYphI, BBIIOIHATH UYEPTEXKH IO YCIOBHIO
3anaun. V3MepsATh JIMHEHHBbIE W YIJIOBbIE BEIMUYMHBI. Pemarth 3a7auM Ha BBIYMCIICHHUE AJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAbHON KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pazinuuarh pa3mMepsl 3TUX 0OBEKTOB 10 MOPSAIKY BETUYHHBI.

Ctpouth 4epTekH K FeOMETPUYECKHUM 3a/1adaM.

[Tonb30BaTbcs MpHU3HAKaMU pPABEHCTBA TPEYTOJbHUKOB, MCIONb30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 33/1a4.

ITpoBOAMTH TOTMYECKUE PACCYKIECHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaTbcs NpHU3HAKAMHM PAaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MeAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYrojibHUKAa, B pPELIEHUU
reOMEeTPUUECKUX 3aj1au.

OnpeaensaTs NapajieNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JPYTrod IpsIMOiA.

Pemate 3amaun Ha KaeT4aToi Oymare.

[TpoBOAUTH BHIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHHUS YIJIOB B
FEOMETPUUYECKUX  3aJadyax C  MCIOJIb30BAaHUEM CYMMbBl  yIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YTIJIOB, OOpa30BaHHBIX IpH IEPECEUECHUU ABYX NapauieIbHBIX
NPSIMBIX CEeKyIIel. PemaTe npakTHyecKkue 3a1a4r Ha HaX0KJICHUE YTIJIOB.

Brnaners moHATHEM reOMETPHUECKOT0 MECTa TOUEK. YMETh ONpeAesTh OUCCEKTPHUCY yIiia
Y CEpEAVHHBIN NEPIEHANKYIISAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOUEK.



DopMynMpOBaTh ONPEAEICHUSI OKPY)KHOCTH M KPYra, XOpAbl U AMAMETpa OKPYKHOCTH,
IIOJIB30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PEILICHUHU 3aa4.

Bilamers moHsATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETb HaXOIUTb €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA IIEpeceKkaroTcs B
OIHOM TOYKE, U O TOM, YTO CEPEIMHHBIC MEPHEHAUKYISIPI K CTOPOHAaM TpPEyTOJIbHHKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biamers noHsATHEM KacaTenbHOM K  OKPYXKHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[Tomp30BaTbcsd  NPOCTEUIIMMU  I€OMETPUYECKMMM  HEPABEHCTBAMHM, IIOHMMAaThb HX
IIPAKTUYECKUM CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUYECKUE IIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JTMHEUKHU.

K konmy oOydenus B 8 KkiacceoOydaromuiics MOMYyYUT CIlEAyIOIUE IMpEeIMETHbIE
pE3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, MX AJIEMEHTHI, IOJIb30BAThCS HMX
CBOICTBaMM NP PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUECHUs MEIuaH TpeyrojbHHMKa (LIEHTpa Macc) B
pellIeHny 3a1ay.

Bnagers nonsTueM cpeaHel JTMHUM TPEYroJIbHUKA M TpaleluH, MPUMEHITh UX CBOWCTBA
IIpH pPELICHHH reomerpudeckux 3anad. llomp3oBarbes Teopemoinn Pameca M TEOpEMOH O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJI PELIECHUS IPAKTUYECKUX 3aad.

[TpuMeHATH PU3HAKK TOJO0US TPEYTOJIbHUKOB B PEIIEHUN TEOMETPUUECKUX 3a/1au.

[Tonb3oBatbes Teopemoi Iludaropa myis pemeHUs reOMETPUYECKMX M MPAKTHUYECKHX
3ana4. CTpoUTh MaTeMaTHYECKYI0 MOJIEib B MPAKTUYECKUX 3a/ladaX, CaMOCTOSTEIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Bnanerp NoOHATHSMU CHHYCA, KOCHMHYCa M TaHIEHCa OCTPOro yria IpsMOYTOJIBHOTO
TpeyroiabHuKa. [1071630BaThCS 3TUMHU MOHITUSMH JUIS PEIIEHUS TPAKTHUECKUX 3ajau.

Boruncnate  (pa3nuyHbIMEH - cocobaMM)  IUIOHIaAb  TPEYrojbHUKA W IUIOLIAAU
MHOTOYTOJIbHBIX ~ (uryp (MOnb3ysch, TI/€ HEOOXOAMMO, KaylbKyniaTopoMm). [IpuMeHsTh
IIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHAMM BOMCAHHOTO U ILIEHTPAJIBHOIO yrja, HMCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMH (CEeKyLIIMMH) U YIiie MeXay KacaTeJbHOH U XopAon
IIPU PELIEHNU T€OMETPUUYECKUX 3a/1a4.

Bragers MoHATHEM ONHMCAHHOTO YETBIPEXYTOJbHHUKA, IMPUMEHSATh CBOICTBA ONMCAHHOIO
YeThIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[TpuMeHsTh moyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTH4YEeCKHE MOJEIH IJis
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHUEM MOA00US
U TPUTOHOMETPHH (II0JIB3YSACH, IJI€ HE0OX0AUMO, KAIbKYIATOPOM).

K xonimy oOydenmss B 9 KjacceoOyJarONIMICS TMONMYYUT CIEAYIONNUE TPEIMETHBIE
pe3ynbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJUTh C HMX IOMOIIBIO
pa3jaMyYHbIE  DJIEMEHTHl  NPSMOYIOJBHOTO  TPEYTOJbHHMKA  («pEIIEHHE MPSIMOYTOJbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTe (C MOMOIIBIO KAJIBKYJIATOPA) MJIWHBI U YIJIbI JJI HETAOJIWYHBIX
3HAYCHUM.

[Tonp30BaTbes GhopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHUH MEXy TPUTOHOMETPUYECKMMH BETMYMHAMHU.



Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB I HAXOXKICHHUS PA3IMYHBIX JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOB)»), NIPUMEHITh UX MPU PELIEHUH TI€OMETPUUYECKHUX
3a1a4.

Brnaners nonartusimu npeoOpa3oBaHus 1M0100Ms, COOTBETCTBEHHBIX JIEMEHTOB MMOA0OHBIX
¢uryp. ITonp3oBarbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYp, YMETh BBIYMCIATH JAJIMHBI U
HAXOJUTh YIJIbl y Mof00HBIX ¢uryp. IIlpumensars cBoiicTBa MOAOOHS B MPAKTUYECKHUX 3a7ayax.
YMeTh NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIIEM MUPE.

ITonp30BaTbCa TeopeMaMu O NMPOU3BEACHUHM OTPE3KOB XOpJ, O IPOU3BEICHUHU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHMMATh HMX TEOMETPUYECKHNH H (U3NYECKUNA CMBICT,
OPUMEHATh MX B DPEUICHUM TeOMETPUYECKUX U (u3ndeckux 3amad. [IpuMeHsTh cKalsipHOe
IIPOU3BEICHUE BEKTOPOB AJI1 HAXO0XKACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOPAMHAT HAa IIOCKOCTH, IPUMEHSTb €ro0 B PEIICHUHU
F€OMETPUYECKUX U NMIPAKTHUUECKUX 3a/1a4.

Bragers MoHATHSAMU NPaBUIBHOIO MHOTOYI'OJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JYyTU
OKPYKHOCTM M DPaJMaHHOM Mepbl YIJIa, YMETh BBIYMCIATH IUIOIIAAL KpPyra M €ro 4YacTeu.
[TpyMeEHATH NOIyYEHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (MM HEHTPH) CUMMETPUU (PHUTYp, TPUMEHSATH IBUKCHUS TUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

ITpuMeHATh NOyYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTH MATEMAaTH4YECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMUCICHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (TONb3YACh, I'7I€ HEO0X0IUMO, KaJIbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbie IIpakruueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipocreiimme reoMmerpudeckre GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMS; I/I}‘IlpeCKI/IX 14 bubmmorexa [OK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobimku 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamtensHble IpsiMBIE, CyMMa YIJI0B 14 | bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 14 | bubnnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpEHHUE, 0000IeHHe 3HAHNUH https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KUIACC

KoJsmuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM uugposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 q & 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubnmorexa LIOK
poropn P - 11OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa [OK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEN
bu6mmoreka [JOK
I1 7 4 1
6 OBTOpCHHE, 0000IeHHE SHAHUH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bu6mumoteka LJOK
CUHYCOB. PelieHue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubanorexa [JOK
COOTHOLIECHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al12c
bub K
3 Bexkrtopsl 12 1 uommoreka 110
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{1Ha
5 OKPY>KHOCTH | TUIOIIAb Kpyra 8 bubmmorexa [TOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2¢
Brruncnenue miomianeit
bu6nunorexa LIOK
6 JBIKEHHS II0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 ’ bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
uudposeie
Ne ni/m Tema ypoka Konrpoabubie  IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
. bubnuorexa [JOK
1 [Tpocreiimue reomerpuyeckrue 0ObEKThI 1
https://m.edso00.ru/8866b724
2 MHOroyroiasHuK, JoMaHas 1 bubmmorexa [TOK
yr ’ https://m.eds00.ru/8866¢cbba
3 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1 bubmmorexa LOK
p yr https://m.edso00.ru/8866¢5c0
4 CMexxHbIC U BEPTUKAIBHBIC YTJIIbI 1 bubmmorexa [TOK
p yr https://m.edso00.ru/8866¢c7be
5 CMexXHbIe U BEPTUKAJIbHBIE YTJIbI 1
6 CMeXHBIE U BEPTUKAJIBHBIE YTIIBI 1
7 CMexXHbIe U BEPTUKAJIbHBIE YTJIbI 1
8 CMeXHBIE U BEPTUKAJIBHBIE YTIIBI 1
9 N3mepenue MMHENHBIX U YTIIOBBIX |
BEJIMYMH, BEIYMCIIEHUE OTPE3KOB U YTJIOB
10 W3mepeHne TMHENHBIX U YTIIOBBIX | bubnuoreka [IOK
BEJIWYMH, BEIYUCIICHHE OTPE3KOB U YIJIOB https://m.edsoo.ru/8866c3ea
1 W3mepeHne TuHENHBIX U YTIOBBIX 1
BEJIMYMH, BBIUMCIIEHUE OTPE3KOB U YIJIOB
12 W3mepeHne TUHENHBIX U YTIOBBIX 1
BEJIMYMH, BEIYUCIIEHUE OTPE3KOB U YIJIOB
13 [lepumerp u momans guryp, 1




COCTAaBJICHHBIX U3 MPAMOYI'OJIbHUKOB

[epumerp u momans Guryp,

14 COCTaBJICHHBIX U3 IPAMOYTOJbHUKOB
[IoHsATHE O paBHBIX TPEYTOJBHUKAX U
15 IIEPBUYHBIC NIPEICTABICHUSA O PABHBIX bubmmorexa LHOK
durypax https://m.edsoo.ru/8866ce80
16 Tpu npru3HaKa paBeHCTBA TPEYTrOJILHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8866d1fa
17 Tpu npru3HaKka paBeHCTBA TPEYTOJIBHUKOB bubmmorexa LOK
https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB bubmmorexa LOK
https://m.edsoo.ru/8866e01e
19 Tpu npru3HaKka paBeHCTBA TPEYTOJIBHUKOB
20 Tpu nmpusHaka paBeHCTBA TPEYTOJIbHUKOB
21 Tpu npu3HaKa paBeHCTBA TPEYTOJILHUKOB bubnnorexa LIOK
https://m.eds00.ru/8866e88¢
2 IIpu3Haku paBeHCTBA IPAMOYTOJIBHBIX
TPEYrOJILHUKOB
7 [Ipu3Haky paBeHCTBA NPSMOYTOJIBHBIX
TPEYTOJIbHUKOB
24 CBOICTBO MeIMAHBI TPSIMOYTOJILHOTO bubnmnoreka [JOK
TPEYrOJIbHUKA, IPOBEAEHHON K TUIIOTEHY3€ https://m.edsoo.ru/8866e9ec
75 CBoliCTBO MeIMaHBI IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA, IIPOBENEHHON K TUIIOTEHY3€
26 PaBHOOGe1peHHBIE U PABHOCTOPOHHUE bubmuoreka [IOK
TPEYTrOAbHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku 1 cBOWCTBa paBHOOEIPEHHOTO bubnuorexa [IOK

TpPEYrojabHUKa

https://m.edso00.ru/8866d880




73 [Ipu3Haku u cBOICTBA paBHOOEIPEHHOTO bubnunoreka [JOK
TpEeyrojabHuKa https://m.edsoo.ru/8866d880
29 [Tpu3naku u cBoiicTBa paBHOOEAPEHHOTO bubnmoreka [JOK
TPEYTOJIbLHUKA https://m.edsoo.ru/8866e26¢
30 HepasencrBa B reomerpuu
31 HepasencrBa B reomerpun bubmmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepaBenctBa B reomerpun
33 HepasenctBa B reomerpuu
34 [IpsAMOYTOJIBHBINA TPEYTOJIBHUK C YIJIOM B bubnnoreka [JOK
30° https://m.edsoo.ru/8866eb22
[IpsAMOYTOJIbHBINA TPEYTOJIBHUK C YIJIOM B
35
30°
36 KonTtponpsHast pabora o Teme bubmmorexa [IOK
"TpeyronbHuku" https://m.edsoo.ru/8866ecbc
. bubmuorexa [JOK
37 [TapamiensHble IpsIMBIE, UX CBOMCTBA
https://m.edso0.ru/8866ef64
38 [Iarsiit moctynar EBkinaa
Hakpect nexaiue, COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHbIE IPU bubnmnoreka [JOK
HEPECCYECHHUH MTapAILIENbHBIX IIPAMBIX https://m.edsoo.ru/8866f086
cekyuien
Hakpect nexanue, COOTBETCTBEHHBIE U
40 OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIEC IPU
NEPECEUEHUH NTaPAIITIENIbHBIX TPSIMBIX
S 4%11(971
41 HakpecT nexariue, COOTBETCTBEHHBIE U

OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIEC IPU




[IEPECEUCHNH MTapaJUICIIbHBIX MPSIMBbIX

S 4%11(971

Hakpecrt nexaine, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE IPU

42 [IEPECEUCHUH NapaAJIEIIbHBIX IPSIMBIX
CeKyIlei
Haxpect nexamue, COOTBETCTBEHHbBIE U
43 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHbIE IPU bubnuorexa [JOK
MEPECEUEHUN NAPAIUIETBHBIX IIPSIMBIX https://m.edsoo0.ru/8866f3b0
cekyuiei
[Ipu3Hak napayieabHOCTH MPSIMBIX Yepe3
44 PaBEHCTBO PACCTOSAHUM OT TOYEK OJHOMN
MPSIMOM 10 BTOPOH IpsIMOM
[Ipu3Hak napayieabHOCTH MPSIMBIX Yepe3
45 PaBEHCTBO PACCTOSIHUM OT TOYEK OJIHOM
IIPSIMOM 10 BTOPOU IIPSIMOi
46 CymMa yIIioB TpeyroyibHHUKa bubmmorexa LHOK
https://m.edso0.ru/8866f630
47 CymMmMa yriioB TpeyroyibHHKa bubmmorexa [OK
https://m.edsoo.ru/8866f8ba
48 Bremnue yribl TpeyrojibHHUKa bubnmorera LIOK
https://m.edsoo.ru/8866faSe
49 Bremnue yrisl TpeyrojibHHUKa
KonTtponbHas pabora o Teme
50 "[TapamienpHble IpsIMbIE, CyMMa yTJI0B bubmmorexa LIOK
| https://m.edsoo.ru/8866febe
TpeyrojbHUKa
51 OKpy’>KHOCTb, XOpABI U TUAMETP, UX bubnnorexa [JOK

CBOMCTBA

https://m.edso00.ru/88670800




bu6mmoreka [IOK

52 K
ACATCIILHAL K OKpYHHOCTH https://m.edsoo.ru/88670e9a
53 OKpy»XHOCTb, BOUCAaHHAsI B YTOJI
54 OKpY>XKHOCTb, BIIUCAHHAS B YTOJI
bubmuoreka [JOK
55 11 I'MT
OHATHE O » IPUMCHCHHE B 3a/adax https://m.edsoo.ru/8867013¢e
bubmuorexa [JOK
56 IT I'MT
ortie 0 LVLL, IPHMEHEHHE B 3ajatax https://m.eds0o.ru/88670508
buccekrpuca u cepeJuHHBII
57 NEPIEeHIUKYIISAP KaK FTeOMETPHUUECKUe
MECTa TOUYEK
53 OKpyXHOCTb, ONTUCAHHAS OKOJIO bubnnoreka [HOK
TpeyrojabHUKa https://m.edsoo.ru/88670a62
59 OKpy>KHOCTb, OTIICAHHAS OKOJIO
TpeyrojbHUKa
60 OKpYKHOCTb, BOUCAHHAsA B TPEYTOJILHUK bubnmorexa [IOK
py ’ peyr https://m.eds00.ru/8867103¢
61 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK
62 IIpocreiimue 3agaun HA IOCTPOCHHE bubmmorera [TOK
P A P hitps://m.eds00.ru/88671188
63 IIpocTeiimme 3agaun Ha MOCTPOSHUE bubmmorera [TOK
P A P hitps://m.eds00.ru/886712d2
KonTponbhas pabota no teme
64 "OKpY>XHOCTb U K I'eomeTpuueckue bubmmorexa [TOK
PYHOCTE THIPYT- P hitps://m.eds00.ru/88671462
MOCTPOEHUS
[ToBTOpeHme n 0000IIEHNE 3HAHUIA
. bubnuorexa [JOK
65 OCHOBHBIX TTOHATHI U METOAOB Kypca 7

KJj1acCCa

https://m.edsoo0.ru/886715b6




bu6mmoreka [IOK

J4! 1
66 TOTOBAs KOHTPOIILHA] padoTa https://m.edsoo.ru/886716ec
[ToBTOpeHUE 1 00600IICHNE 3HAHUT
67 OCHOBHBIX ITIOHATUH U METOJIOB Kypca 7 1
KJIacca
[ToBTOpEeHHE M 0000IIICHNE 3HAHUMA
68 OCHOBHBIX IOHATHH U METOLOB Kypca 7 1 Bubmorexa ITOK
8 yp https://m.edso0.ru/886719bc
KJIacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KUIACC

KosuuyecTBO 4yacos DJIeKTPOHHbBIE
nudposBbie
Nen/m  Tema ypoka Kontposbubie IIpakruueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [TapamienorpaMMm, ero Npu3HaKyd U CBOMCTBA 1 buGnnorexa LIOK
p P ’ p https://m.edsoo.ru/88671af2
. bubnuorexa [JOK
2 [Tapamnenorpamm, ero Npu3HAKU U CBOMCTBA 1
https://m.edso00.ru/88671cal
. bubmuorexa [JOK
3 [Tapamnenorpamm, ero Mpu3HAKU U CBOMCTBA 1
https://m.edso00.ru/88671cal
YacTtHble ciyyan mapaiesorpaMMoB
4 (IpSIMOYTOJILHUK, pOMO, KBapar), UX 1 bubmorexa HOK
PAMOYT N p ’ pat), https://m.eds00.ru/8867 1dea
MIPU3HAKU U CBOMCTBA
YacTHbIe cay4yad mapauieorpaMMoOB
5 (mpsimo onﬁnK (l;)M6 KBQ, paT) ux 1 bubmorexa HOK
PAMOYE > POMD, IBAIPAT), https://m.eds00.ru/8867 1£20
MpU3HAKU U CBOWCTBA
YacTHEIE clIyYau IIapajrIeIorpaMMOB
6 (mpsimo OJ'IZ:III/IK §M6 KBarpaT) ux 1 bubmmorexa [OK
PAMOYT <, POMD, KBaZIpat), hitps://m.eds00.ru/8867209¢
MPU3HAKU U CBOWCTBA
bu6mmoreka [IOK
7 Tpame 1
patters hitps://m.eds00.ru/88672358
8 PaBHOOOKAsA U nIpAMOYTOJIbHAS TPAIIELIUU 1 bubmorexa LOK
PAMOYE patett hitps://m.eds0o.ru/8867252¢
9 PaBHOOOKAsA U nIpsAMOYToOJIbHAS TPAIIELIUU 1 bubmorexa LOK
PAMOYE patett hitps:/m.eds00.ru/88672858
b K
10 Meroa yaBoeHUs: MEUaHbI 1 ubmroTexa LO

https://m.edsoo.ru/88672b14




bu6mmoreka [IOK

H Henrparterast ciummeTpis https://m.edsoo.ru/88672b14
12 KonTtponbHas pabora no Teme bubnuoreka [IOK
"YeTplpéXyroabHuKu" https://m.edsoo.ru/88672c9a
13 Teopema ®aneca u Teopema o bubnmoreka [JOK
MPONOPLUUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 CpenHsisi TMHUS TPEYroJIbHUKA bubmmorexa [IOK
https://m.edsoo.ru/88672e0c
15 CpenHsis nuHuA TPEyrojbHUKA bubmorexa HOK
https://m.edso00.ru/88672{38
16 Tpaneuus, e€ cpeaHss JUHUS Bubmorexa ITOK
https://m.edsoo.ru/88672358
17 Tpaneuus, e€ cpeaHssa JINHUSA bubnmnorexa LIOK
https://m.edso00.ru/88673064
18 [IponopuroHanbHbIE OTPE3KH bubmmorexa LHOK
https://m.eds00.ru/88673794
19 [IponopuroHanbHbIE OTPE3KH bubmmorexa [OK
https://m.eds00.ru/88673794
20 IleHTp Macc B TPEYrOJIBHUKE bubnmorexa LIOK
https://m.edsoo.ru/886738fc
bubnnoreka [JOK
21 TonoGue1e Tpeyrom,HiKu https://m.edsocl)_.lru/88673a78
22 Tpu npu3Haka o 00us TPEYTOJILHUKOB bubmmorexa [TOK
https://m.edsoo.ru/88673bae
23 Tpu npusHaka noo0us TPEYTrOJIbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/88673d52
24 Tpu npusHaka noo0us TPEYTrOJIbHUKOB bubmmorexa LIOK
https://m.edso00.ru/8867400e
25 Tpu npu3Haka no00us TPEYrOIHHIUKOB




[TpumeneHnue monoOus Mpu pelIeHun

26
IIPAKTUYECKUX 3a7a4
7 Kontponbnas pabota no teme "IlogoOHbie bubmmoreka [JOK
TPEyroJbHUKH" https://m.edsoo.ru/8867445a
73 CaoiicTBa TIOLIaACH Tr€OMETPUIECKUX bubnnoreka [HOK
buryp https://m.edsoo.ru/886745fe
29 DopmyIibl U1 TUIOMIAAN TPEYTOJIbHUKA, bubmuorexa [JOK
rapajjejiorpamma https://m.eds00.ru/88674860
30 DopMyibl JUI IUIOLIAAHA TPEYTrOJIbHUKA, bubnnorexka [JOK
rnapasiesiorpamma https://m.edsoo.ru/88674a22
31 DopMyisl JUIsl IUIOLIAAA TPEYTOJIbHUKA, bubnuoreka [IOK
rapajjejiorpamma https://m.edsoo.ru/88674a22
3 DopmyIIbl U1 TUIOLIAAA TPEYTOJIbHUKA, bubnnoreka [JOK
rnapasiesiorpamma https://m.eds00.ru/88675288
33 DopMyibl Ul IUIOLIAAHA TPEYTOIbHUKA, bubnnorexa [HJOK
HnapauiesorpaMmma https://m.edsoo.ru/8867542c
. bubnuoreka [JOK
34 Brruucnenue mioniaaei cioxHbeIX GUryp hitps://m.c dsogru 18867478
35 [Tnomaau ¢uryp Ha kieT4yaToi Gymare ngg;;f;;gﬁ}; 867473
36 [Tnomaau nonobHbIX puryp
37 [Tnomaau nonobHbIX puryp
38 3ama4yy ¢ IPaKTHUYECKUM COJIEP)KaHUEM bubmorexa LIOK
https://m.eds00.ru/88675558
39 3a1a4uy ¢ IPaKTHUYECKUM COJIEP>KaHUEM bubmorexa LIOK
https://m.edsoo.ru/88675684
40 Pemienne 3a71a4 ¢ MOMOIIBIO METOIA bu6mmoreka [JOK

BCIIOMOTaTE€IbHOM ILIOIIaaN

https://m.eds00.ru/88674f90




bu6mmoreka [IOK

41 KonTpomnpHas padora o Teme "Tlhiomians" hitps//m.cdsoo.rw/8867579¢
, bubnmoreka [JOK
42 Teopema [Tudaropa u e€ npumeHeHME https://m.edsogru/88675918
43 Teopema [Tudaropa u e€ npumeHeHue ngj;;f;iggg 8675918
44 Teopema [Tudaropa u e€ npumeHeHue ngj;;f;iggg 8675abc
45 Teopema [Tudaropa u e€ npuMeHeHHE
46 Teopema [Iudaropa u e€ npumeHenne
Onpenenenre TPUrOHOMETPUUECKUX
KIMI OCTPOTO YIJia IPSIMOYTOJIBHOTO
47 ?geHyFL(I)JILHI/IK:, TpH}ll“l;)HOMI;TpH‘}{/;CKHe bubmmorexa [IOK
https://m.edso00.ru/88675d32
COOTHOILIEHUS B IPSIMOYTOJIbHOM
TPEYroJabHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO bubmmorexa [TOK
https://m.edso0.ru/8867544
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
51 KonrtponsHas padora no teme "Teopema bubnuoreka [IOK
[Tugaropa u Havana TpuroHomerpun" https://m.edsoo.ru/8a1407e8
52 BrnircanHnble 1 IEHTpaIbHbBIE YTJIbI, YOI bubnuoreka [JOK
MEXy KacaTelIbHON U XOpAon https://m.edsoo.ru/8al415b2
53 Bnucannbie u IeHTpaIbHBIEC YTIIBI, YTOJ bubnmoreka [JOK
MEXK]1y KacaTeIbHOW U XOPI0U https://m.edsoo.ru/8a141940
54 Bnucannblie v IeHTpaIbHBIE YIIIBI, YTOJ bubnmoreka [JOK
MEXy KacaTeJIbHOU U XOpAOoU https://m.edsoo.ru/8al41b34
55 Vsl MeXAy XOpJIaMHU U CEKYIUMU




56

VYTIIBI MEXTY XOpJaMU U CEKYIIIUMH

Bnucannbie n onmmMcaHHbIC

57 YEeTLIPEXYTOJILHUKH, X IIPU3HAKU U buGnnorexa LIOK
PIPEXYT » X TP hitps:/m.eds0o.ru/8a140f86
CBOIiCTBa
Brucannsie 1 onucaHHbIe
58 YETBIPEXYTOIBHUKA, UX IPU3HAKA U Eubmorexa ITOK
PIpexXyr X TP hitps://m.edsoo.ru/8al416d4
CBOIiCTBa
Brucannasie 1 onucaHHbIe
59 YETBIPEXYTONBHUKN, X IPU3HAKA U Bubmorexa ITOK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOIiCTBa
[IpumeHeHne CBOMCTB BIIMCAHHBIX U
60 OTMHCAHHBIX YETHIPEXYTOILHUKOB MIPH
pelIeHUN TEOMETPUUECKUX 3a]1a4
[IpumeHeHne CBOMCTB BIIMCAHHBIX U
61 OTMHMCAHHBIX YETHIPEXYTOILHUKOB MIPH
pEIIeHNU T€OMETPUYECKUX 3a/1a4
& B3anmMHoe pacnonioxkeHue 1Byx bubnuotexa [JOK
OKPY>KHOCTEH, 00IIHe KacaTeabHbIE https://m.edsoo.ru/8a1410a8
bu6mmoreka [JOK
63 Kacaunwne oxkpyxHOCTEN
Py https://m.edsoo.ru/8al410a8
Kontponbnas padota o Teme "Yrisl B
64 OKPV>KHOCTH. BriicaHHEIE ¥ OITMCAaHHEIE bubmmnorexa [IOK
Py ’ | https://m.edsoo.ru/8a141c88
YEeTBIPEXyTOJIbHUKH
65 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB bubmuorexa [JOK
KypcoB 7 U 8 Kj1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/8al41ddc
IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B bubnnoreka [JOK
66 o
KypcoB 7 U 8 KJ1accoB, 0000IIeHe 3HAHU] https://m.edsoo.ru/8al4 lefe
67 Hrorosast koHTpOIBHAsS paboTa bubnuotexa [JOK




https://m.edsoo.ru/8a142368

68

[ToBTOpEHHE OCHOBHBIX MOHSATHI U METO/IOB
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/8al420ac




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
1 OnpeneneHne TPUroHOMETPUYECKUX | Bu6muotexa [JOK
¢byukuii yrioos ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 ®opMyIibl IPUBEACHUS 1
3 T 1 bubnunoreka LIOK
COPEME ROCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHYCOB 1
5 T 1 bubnunoreka LIOK
SOpEMa KOCHIYLOR https://m.edsoo.ru/8al142d5e
6 T 1 bubnunoreka LIOK
SOPEMa CHHyCOB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
9 Haxoxaenue 1MH CTOPOH U BEJIMYUH YIJIOB | bubmmoteka IIOK
TPEYTrOIbHUKOB https://m.edsoo.ru/8a1430b0
10 P 1 bu6mmoreka IIOK
SHICHHC TPEYTOILHHEKOB https://m.edsoo.ru/8al42ac0
11 P 1 but6mmorekxa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8a142ac0
12 P 1 but6mmorekxa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
bubnunorexa LIOK
13 Pemenue TpeyroabHUKOB 1

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




[IpakTHueckoe NpUMeHeHUe TEOpeM

bu6nmoreka [IOK

14
CHHYCOB X KOCHHYCOB https://m.edsoo.ru/8al42¢c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 Kontponsnas padora o Teme "Perenne bubnuoreka [JOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8a14392a
bu6nmmoreka [IOK
17 [Tonsarue o npeoOpa3oBaHUM 10100
peobp A https://m.edsoo.ru/8a143ab0
13 COOTBETCTBEHHBIC JIEMEHTHI TTOJ00HBIX bubnuoreka [{OK
buryp https://m.edsoo.ru/8al43de4
19 CoOOTBETCTBEHHBIE 3JIEMEHTHI TTOJJOOHBIX
buryp
Teopema 0 mpou3BeEHUN OTPE3KOB XOPI,
20 TE€O peMa o pomBe €HUH O pe3KOB ’ bubmorexa LIOK
p P A P . https://m.edsoo.ru/8a14406e
CEKYUIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
Teopema o MPoN3BEICHIH OTPE3KOB XOP/I,
21 T€O peMa omn pomBe IleHI/II/I oT pe31<013 ’ bubmmorexa [TOK
P P a p . https://m.edsoo.ru/8al441a4
CEKYIINX, TeOpeMa O KBaJpare KacaTeIbHOU
TeopeMa 0 IpoOU3BEAEHUN OTPE3KOB XOP/I,
22 TEO peMa on pomBe €HUU OT pe31<013 ’ bubmmorexa LIOK
P p A p . https://m.edsoo.ru/8al442da
CEKYIINX, TeOpeMa O KBaJpare KacaTeIbHOU
3 IIpuMeHeHre TeopeM B pelIeHUU bubmmnoreka HOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 IIpumeHeHne TeopeM B pelIeHUuN bu6muoreka [JOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al443fc
)5 [Ipumenenne TeopeM B pelIeHUN bubmuorexa [IOK
T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
26 KonTpomnpHas pabota o Teme bubnmoreka [JOK




"IIpeoOpazoBanue moaoous. MeTpuueckue
COOTHOLLIEHUS B OKPY>KHOCTH"

https://m.edsoo.ru/8al447a8

7 Ornpenenenne BeKTOpoB. PU3NUECKUN U bubmmoreka [JOK
T€OMETPUUYECKUI CMBICTT BEKTOPOB https://m.edsoo.ru/8a144960
73 CrokeHue ¥ BBIUMTAHUE BEKTOPOB, bubnmnoreka HOK
YMHOXXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CI10’)keHME U BBIYUTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOXXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOPa Ha YUCIIO
31 Pa3znosxeHne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bubnnorexa [JOK
32 Koopmmarst BekTopa https://m.edsof)_.lru/Sa144fbe
13 CxkansipHO€ MPOU3BEIEHUE BEKTOPOB, €TI0 bubnnorexa [JOK
IIPUMEHEHNE JUISI HAXOKACHUS JUTHH U YIJIOB https://m.edsoo.ru/8a14539c¢
34 CxkansipHO€ MPOU3BEIEHUE BEKTOPOB, €TI0 bubmuoreka [IOK
MIPUMEHEHHE TSI HAaXOXKACHUS UTHH U YTIIOB https://m.edsoo.ru/8a14550e
35 Pemienue 3agau ¢ noMoIbI0 BEKTOPOB brbmmorexa [TOK
https://m.edsoo.ru/8al44c3a
36 Pemienue 3agau ¢ noMoIbI0 BEKTOPOB brbmmorexa [TOK
https://m.edsoo.ru/8al1458c4
37 [IpuMeHeHre BEKTOPOB IS pellieHus 3a1a4
bu3uKu
38 KonTtponbHas padora no Teme "Bexktopsr" ngﬁ;ﬁfgﬁ)gﬁgal 45008
39 JlexapTOBBI KOOPAMHATHI TOYEK Ha

IIJIOCKOCTH




bu6nmoreka [IOK

40 ¥ paBHeiie MpAMOit https://m.edsoo.ru/8al145c48
41 YpaBHeHHE NPAMON
bubnmnoreka HOK
42 YPaBHEHIC OKpYKHOCTH https://m.edsof)l.ru/Sal4635a
43 Koopaunatsl Todek nepeceueHus bubnmnoreka HOK
OKPYKHOCTH U MPAMOM https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT IPH PELLIEHUN
44 F€OMETPUUYECKHX 3a/1a4, TPAKTUYECKUX
3a/1a4
Meroa KOOpAUHAT IPH PELICHUN
45 F€OMETPUUECKUX 3ajiay, IPaKTUUECKUX
3a1a4y
Meroa koopAUHAT OpU PELIEHUN
46 F€OMETPUUECKUX 3ajiay, IPaKTUUECKUX
3a1a4y
47 KonrtponbHas padorta no teme "JlekapToBbI bubmmnoreka HOK
KOOPJIMHATHI Ha MIOCKOCTH" https://m.edsoo.ru/8al146e0e
43 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIYMCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/8al146fda
bubmmnoreka HOK
49 Hueno m. Jlmita okpysocTH https://m.edsoc]fru/Sal47208
bubmuoreka [JOK
>0 Hueno m. Jlmita okpysiocTH https://m.edsogru/Sal4714c
51 JnvHa nyru OKpy»KHOCTH
bubnmnoreka [JOK
>2 Papuasas mepa yria https://m.edsogru/8a14714c
53 [Tmomaae kpyra, CEKTOpa, CErMEHTa bubnuotexa [JOK




https://m.edsoo.ru/8a147426

54 [Tnomane kpyra, cekTopa, CerMeHTa bubmmorexa [TOK
tHans Xpyra, pa, https://m.edsoo.ru/8a147750
55 [Tnomane kpyra, cekTopa, CerMeHTa bubmmorexa [IOK
tHans Xpyra, pa, https://m.edsoo.ru/8a147750
56 [ToHsiTHE O NBUAKEHUH TIIOCKOCTH bubmmorexa [IOK
A https://m.edsoo.ru/8a147c82
. bubnuorexa [{OK
57 [TapannensHBIN TEPEHOC, HOBOPOT
https://m.edsoo.ru/8al47f16
. bubmuoreka [IOK
58 [TapannenbHbIN IEpeHOC, TOBOPOT
https://m.edsoo.ru/8al47f16
59 [TapannenbHblil HEpeHOC, TOBOPOT
60 [TapannenbHblil nepeHoC, TOBOPOT
61 [IpumeHeHue IBUKEHUN MPU PEILICHUHN bubnnorexa [JOK
3a7a4 https://m.edsoo.ru/8a1480e2
KonTpoasHnas pabora no remam
62 "ITpaBHIIbBHBIE MHOTOYTOJIBHUKH.
OkpyxHoCTb. [[BrkeHus miockoctu"
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
63 3HaHu#. M3Mepenne reoMeTpuyeckux bubmorexa HOK
- oMEP P https://m.edsoo.ru/8al48524
Benn4uH. TpeyroapsHuKu
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
64 3HaHu#. [lapannensHeie u bubmmorexa [TOK
- 11ap https://m.edsoo.ru/8a148650
MePIEHANKYIISIPHBIE TIPSIMBIC
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
65 3HaHUM. OKPYKHOCTb U KPYT.

I'eomeTpuueckue nocTpoeHus. YIisl B
OKPYKHOCTH




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
66 3HaHUN. BriucaHHble U ONUCaHHEIE
OKPYXKHOCTH MHOTOYTOJIbHHKOB

67 HroroBast koHTpoIbHAs paboTa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

68

bu6nmmoreka [IOK
https://m.edsoo.ru/8a148920




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0o 00pa30BaHus
pe3yJibTara
6 I'eomerpus
Pacrio3naBaTh M3y4eHHBIE TeOMETpUYECKUE (UTYPHI, OMPEAENsATh UX
B3aMMHOE DACIOJIOXKEHHE, H300pakaTh TEOMETPUYECKHE (UTYPHI,
6.1 BBITIONHATh YEPTEXKH IO YCIOBUIO 3adauu. V3MepsTh JUHEHHbIE U
YTJIOBBIC BEJIMUMHBL. PemaTs 3aauu Ha BBIYUCICHHUE UIMH OTPE3KOB U
BEJIMYHH YTJIOB
Jenate rpyOyr0 OLEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEAMETOB B
6.2 peambHON  JKU3HHU, pPa3MEpoOB MPHUPOJHBIX OO0BEKTOB. Paznmmuath
pa3Mephl ITUX 0OBEKTOB I10 MOPSIKY BETHUUHBI
6.3 CTpouTh 4epTeKu K T€OMETPUYECKUM 3a]auamM
[Tonp30BaTbcs MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIOIb30BAThH
6.4 MIPU3HAKH U CBOMCTBA PAaBHOOCPEHHBIX TPEYTOJILHUKOB NIPU PEIICHUN
3aja4
65 [IpoBomuTh  JIOTWYECKHE  pAcCY)KICHHS C  HCIOJIb30BaHUEM
' TreOMETPHUECKUX TEOPEM
[Tonp3oBatbes NpU3HAKaMHU paBeHCcTBa IPSMOYTOJIbHBIX
6.6 TPEYroJIbHUKOB, CBONCTBOM MEIHaHbl, NPOBEAEHHOW K TUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUUECKUX 3a/1a4
OmnpenensaTh MapajuieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
. o0pa3zyeTr ¢ HUMHU cekymias. OnpenensaTs MapaiebHOCTh MPSMBIX C
' MOMOIIIbI0 PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSMOW O TOUEK
JIPYrou NMpsMoun
6.8 Pemiate 3amaun Ha kieryaToil Oymare
[IpoBOANTH BBHIYMCIEHUS M HAaXOOUTh YHUCIOBblE W OYKBEHHbIE
6.9 3HAYeHUs YIJIOB B TEOMETPUYECKHX 3a]adyax C MCIOJIb30BaHUEM

CYMMBI YTJIOB TPEYTrOJIbHHUKOB U MHOTOYIOJBbHUKOB, CBOMCTB YTJIOB,

00pa30BaHHBIX TPU TEPECEUCHUU JIBYX MapaJUICIbHBIX MPSIMBIX




ceKymeﬁ. PemraTe IMPAKTUYCCKHUE 3a/la4M Ha HAXOXKIACHUC YI'JIOB

BJ'Ia,Z[eTB INOHATHUEM  I'€COMCTPHUYECKOI'O MECTa TOYCK. VYMmeTn

6.10 OTIpeNeNIATh OUCCEKTPUCY yIla M CEePeAMHHBIA TMEPHEeHIUKYISIp K
OTPE3KY KaKk FreOMETPHUYECKHE MECTa TOYEK
DopMyIUpOBaTh OMNPENCIICHUsS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. Y METh
MIPUMEHSTh 3TU CBOWMCTBA MIPU PEIICHUU 3324
Bnagers moHsiTUeM ONMCAaHHOM OKOJO TPEYroJIbHHKA OKPYKHOCTH,
yMeTh HaxoauTb e€¢ meHtp. llomb3oBaThcsi (hakTamMH O TOM, YTO
6.12 OHMCCEKTPUCHI YTIIIOB TPEYroJIbHUKA MEPECEKAI0TCS B OJTHOM TOUKE, U O
TOM, YTO CEpPEAMHHBIC MEPHEHAMKYJIAPH K CTOPOHAM TPEYTrOJbHUKA
MepeceKaroTCs B OJHON TOUKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, TOJIb30BaTHCS
6.13 TEOPEMOW O TMEPHEeHIUKYISIPHOCTH KacaTelIbHOM MW paamyca,
MPOBEIEHHOTO K TOUKE KACaHHs
6.14 [Tonb3oBaTbcss MPOCTEHIIMMU TE€OMETPUUYECKUMHU HEpPaBEHCTBAMH,
' MMOHUMATP WX MPAKTUICCKUN CMBICIT
615 [IpoBOANTH OCHOBHBIE TI'€OMETPUUECKHUE IOCTPOEHHS] C TOMOIIbIO
' LUPKYIS U JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
6 I'eometpus
61 Pacmio3naBaTh OCHOBHBIE BUBI UYETHIPEXYTOJHHUKOB, UX DJIEMEHTHI,
' MOJIb30BaThCA UX CBOMCTBAMHU NP PEIICHUH T€OMETPUUECKHUX 3a1a4
62 [IpuMeHsTh CBOWCTBA TOYKHM IEPECEUEHUS MEAHUaH TPEYTrOoJbHHUKA
' (TIeHTpa Macc) B pelieHU  3a1a4
Brnagerp mnoHsTHEM CpedHEW JMHHM TPEYroJbHUKA W TpParleluH,
63 MPUMEHSTh HUX CBOICTBAa MpH pEIIEHWH TEeOMETPUUYECKHX 3ajad.

ITons3oBatbest Teopemon Paneca U TEOPEMON O MPONOPLUUOHAIBHBIX

OTpE3Kax, MPUMEHATE UX IJIA PCIICHUSA IPAKTUYCCKUX 3aJa4




6.4

[IpuMmeHsATh NOpU3HAKK MOAOOUS TPEYrOJIbHUKOB B PELICHUU

TCOMCTPHUYCCKUX 3aaa4d

6.5

[Tonws3oBatbes Teopemoit [ludaropa st pemieHus reoMeTpHuecKuX 1
IpakTU4eCKuX 3amad. CTpouTh MaTEMAaTHYECKYyK0 MOJCIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO JCJIaThb qepTén( U HAaXOAUThb

COOTBETCTBYHOIIHME JJIMHBI

6.6

Bnagers noHATHSAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEYroyibHUKA. 1l0yIb30BaThCAd 3THUMH IMOHATHIMHU

JJI pCHICHUA IMTPAKTUYCCKUX 3a/lav

6.7

Boruncnsate (pa3au4HBIME  crOcO0aMu) IUIOMIAAb TPEYrojbHUKA U
IUTOIIA MHOTOYTOJIBHBIX (uryp (HOdb3ysch, TA€ HEOOXOAMMO,
KaNbKyIITOpoM). [IpUMEHATh MONMy4YeHHbIE YMEHUS B MPAKTHUECKUX

3agadax

6.8

Bitagers NOHATHAMM BOIMCAaHHOTO M LICHTPAJIBHOI'O yIja, UCIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXAY XOpAaMH (CEeKyLIMMH) U
yrile MEXIy KacaTelbHOM M XOPAOM IPHU PELIEHUN I€OMETPUYECKHUX

3aaaq

6.9

Bnagers mNoHATHEM ONHCAHHOIO ‘leTBIpéXYFOJIBHI/IKa, IMPUMCHATDH

CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

6.10

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTHYECKUE MOJCIH I 3a1ad PEaJlbHOW JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCIEHHUS C T[PUMEHEHHEM TNoao0us U

TPUTOHOMCTPUHU (HOHBSy}ICB, rac HCO6XOI[I/IMO, KaJ'IBKy.]'ISITOpOM)

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (PYHKIMU OCTPBIX YIJIOB, HAXOAUTh C MX
MIOMOLIBIO PA3JIMYHBIE DJIEMEHTHl IPSIMOYTOJIBHOIO TpPEYTrOJIbHHUKA
(«pemieHne  TPSAMOYTOJBHBIX  TPEYTOJBHUKOB»). Haxomuts (¢

MTOMOIUIBIO KAJIbKYJIATOPA) AJTUHBI U YIIIBI 17151 HETaOIMYHBIX 3HAYCHUM




6.2

[Tonb3oBatTbcs dbopmynamu MIPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsl HAXOXKJIEHHS COOTHOLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUNMHAMHA

6.3

Hcnonb30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB HJISi HAaXOXKICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHHUKA («PEUICHUE TPEYrOJIbHUKOBY),

MNPUMCHATH UX ITPU PCHICHUH TCOMECTPHUICCKUX 3ada1

6.4

Bnagers mnonstusMu npeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThCs CBOWCTBAMHU IMOAOOMS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
nonobubx Quryp. IlpuMeHaTs cBoicTBa MOA00US B MPAKTHUYECKHUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpY’KaloIlleM MUpe

6.5

ITonp3oBaThes TCOPpEMaMH O IIPOU3BCACHHUHU OTPC3KOB XOpHA, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBaApaTe KacaTeJbHOM

6.6

Ilonp30BaTbCcs  BEKTOpPaMH, IIOHUMAaTb HX TIEOMETPUYECKUH U
¢u3n4yeckuif CMbICI, MPUMEHSTh MX B PEHICHUH I'€OMETPUYECKUX M
¢usnueckux 3anad. [IpuMeHsATH CKalsipHOE NPOU3BEACHHUE BEKTOPOB

AJI1 HAXOKACHHWA NJIMH U YT'JIOB

6.7

ITons30BaThCA MCTOAOM KOOpAMWHAT Ha IJIOCKOCTHU, IPHUMCHATHL €ro B

PEIICHUU IT'COMCTPUYCCKUX U MPAKTUYCCKUX 3aaa4

6.8

Biagetp NOHATMSMH  IPaBUIBHOTO  MHOTOYI'OJIBHMKA,  JUIMHBI
OKPYKHOCTH, [UIMHBI JYT'M OKPYKHOCTM M DPaJMaHHOW MEpBI YIUIa,
YMETh BBIYMCIATH IUIOMAAL Kpyra M ero yacreil. IIpumensaTs

MOJIYUYCHHBIC YMCHHUSA B IIPAKTHYCCKUX 3adavdax

6.9

HaxomuTh ocu iy IEHTphl CUMMETPUH (DUTYpP, TPUMEHSATH JIBUKEHUS

IIJIOCKOCTH B HpOCTCfII.HPIX cirydadax

6.10

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTHYeCKHe MOJENU IJs 3aJad pealbHOW >KU3HU M TMPOBOJIUTH
COOTBCTCTBYIOIIUC BBIUUCIICHUA C MNPUMCHCHUCM HOI[OGI/ISI )41
TPUTOHOMETPUYECKUX  (QYHKIUH (MOJB3ysICh, T/A€ HEO0OXOAUMO,

KaJIBKYJIATOPOM)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsamasi, OTpe3oK, Jy4d. Yroi. Bumabl
6.1 yriaoB. BeprukanbHele M CMexHbIE yIubl. buccekrpuca yrina. JlomaHnas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U NEePHEHANKYIISIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  Qurypsl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.
' [Ipumepbl cHMMETPUH B OKPYXKAIOILIEM MUPE
63 OcCHOBHbBIE TOCTPOECHUSI C TOMOIIBIO LUPKYJIS U JUMHEHKU. TpeyrosibHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHoOepeHHBIE W PaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. llpusHaku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CBolicTBa 1 NPU3HAKU MAapaJUIENbHbIX NPAMbIX. CyMMa yIilOB TPEYTrOJIbHHKA.
' BHeurnue yriel TpeyrojabHUKa
[IpssmoyronbHblil  TpeyroapHUK. CBOICTBO MeIUMaHbl IPSIMOYTOJILHOTO
67 TPEYroJbHUKA, IPOBENEHHOM K runoreHyse. [lpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEYroabHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OousblieM yrie u Oonbliell  cTOpoHE
TpeyrojbHuKa. [leprnenauKkynsp u HakJIOHHAas
69 ['eomerpnueckoe Mecto TOYek. buccekrpruca yrima W cepeAMHHBINA
' NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK
OxpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CBoWcTBa. B3ammHoe
6.10 pacmoyioKeHue OKPYKHOCTH H Tmpsmou. KacatenpHas W cekymas K
OKPY>KHOCTH
611 OxpyKHOCTb, BIHMCaHHas B yroj. BrucaHHas W omnMcaHHas OKPYKHOCTH

TpPEeYrojJbHUKa




8 KUIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomeTpus
6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMOyTroaBHUK, pOMO, KBAaJpaT, UX MPU3HAKH U CBOWCTBA
63 Tpanenus, paBHOoOOKas Tparenus, e€ cBoiicTBa U npusHaku. [IpsmoyronbHas
' Tpaneuus
6.4 Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' Teopema O MPONOPLUUOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyroipHuKa
6.6 [Tonobue TtpeyronbHUKOB, KoddduiueHt mnomodbus. I[IpusHaku mogobus
' TpeyroJibHUKOB. [IprMeHeHre mojo0us Py pelIeHNH MPAKTUIECKUX 3a/1a4
67 @opmynbl A8 IUIOIIAAU  TPEYrojbHUKA, MapajjenorpamMmma, pomba Hu
' Tpaneuuu
63 CpoiictBa muomaneit reomerpuueckux ¢uryp. OTHOULIEHHE IUIOIIAJeH
' oI00HBIX (pUryp
6.9 Brrunciienne mmoniagei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
. Oymare
6.10 Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
' MIPaKTUYECKUX 3aja4
CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 yIjia MPSMOYTOJbHOTO TpPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. |pUTOHOMETPUYECKUE
¢bynkun yrinos B 30°, 45° u 60°
610 BnycaHHble M LIEHTpalbHBIE YIUIBI, Yrojl MEXAy KacaTeJIbHOM U XOpAoH.
' VYTibl MeXAY XOpAaMU U CEKYITUMU
6.13 BrucanHnblie 1 onMcaHHBIE YETBIPEXYTOIIBHUKHI
6.14 B3anmHoe pacrnonokeHue IByX OKpyxHocTel. Kacanue OKpyKHOCTEH.
' OOu1re KacaTeabHbIE K IBYM OKPYKHOCTSM
9 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE




TOXJ1eCTBO. DOPMYJIbI IPUBEICHHUS

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue

6.2 IIPAaKTUYECKUX 337ad C HCIOJIb30BAHUEM TEOPEMBbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpousBe€HUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJabHOU
Bexrop, uMHa  (MOIylb) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MIPOTUBOMOJOKHO HANpaBlEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTOpamu. PasnokeHue BeKTopa 1o JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkansipHOe MpPOHU3BEIAEHHE BEKTOPOB, MPUMEHEHUE IS
' HAXO0XJACHUS JUIUH U YIJIOB
JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATAaX, MepeceueHrne OKPYKHOCTeH U MpsIMBbIX. MeToa KOOpJAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHI
6.9 JlnHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIUMCICHHUE JUIUH IyT
' OKPYKHOCTEHN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
611 JIBUKeHHsI TUIOCKOCTHM M BHYTPEHHHE CHUMMETpUH ¢(uryp (35eMeHTapHbIe

npencrasienus). [TapamiensHslit nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI0
o0u1ero oopazoBanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AEpeBO, MUK, MPUMEHITh UX MPH PELIICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduueckoe MnpecTaBlieHue MHOXKECTB
JUIsl OTIMCAHMS PEAIBHBIX IPOLECCOB U SIBJICHMM, IIPU PELICHUM 33]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbICKA3bIBAHUA, IIPHUBOAUTL IIPUMCPLI W KOHTPIPUMCEPBI, CTPOHUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue ornepupoBaTh MOHSATHSAMHU: HATypadbHOE YHCIIO, TMPOCTOE M
COCTaBHOE YHCIJIO, JE€IUMOCTh HATYpPaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHUCIa, OOBIKHOBEHHAs ApOoOb M
JecsTUYHas OpoOb, CTAHIAPTHBIA BUJ YHCIA, PAllMOHAIBHOE YHCITIO,
UppalMOHATILHOE YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YWCA, TMPEACTABISTH YHCIAa Ha KOOPAWHATHOW
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNaThb MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTeneHu
Oosbllle €IMHUIBI, YMEHHME BBINOJIHATH PAacYE€Thl 1O (opMysam,
npeoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUIN C KOPHSMH, PA3I0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIB30BaHUEM (OPMYJI Ppa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenune OoneprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPAaBHCHUC C




OIHOM IEPEMEHHOM, 4YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpAaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OJHOM INEpPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX yYpaBHEHWH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs pEUIeHUn

ypaBHeHHﬁ, HCPAaBCHCTB U CUCTECM

YMeHHe onepupoBaTh MOHATHAMU: GYHKIUSA, rpaduk QyHKIMH, HYJIN
¢byHKIUH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YOBIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUpPOBATH MIOHATUSAMU: npsmast
MPOMOPIHOHATBHOCTD, JHHEHHAs (QYHKIMS, KBaapaTHuHas ()YHKIHUS,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAQUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, IS PEIICHUS 3a/ad U3 JPYTUx
y4eOHBIX TPEJAMETOB W pEAJbHOW JKM3HHU;, YMEHHE BBIpaXKaTh

(dhopmynaMu 3aBUCUMOCTH MEXKITY BETUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrPeccCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCJEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

Y4eOHBIX TTPEIMETOB U PEATHHOU KU3HU

YMeHne pemath 3aJaud pa3HbIX TUIOB (B TOM YHCJIE Ha MPOIICHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IIEHy TOBAapOB M CTOMMOCTh
TTOKYIIOK W yCITyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPABJICHUS TUYHBIMHU U
ceMeHBIMM  (UHAHCAMH);, YMEHHE  COCTaBIIATH  BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO 3aJ/1auH,
WCCIIeIOBATh TMOJIYYEHHOE PEIIEHUE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHHK, TPEYTOJIbHUK, paBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJbHUKH, MPSMOYTOJIbHBIA TPEYrOJbHUK,

Me/raHa, OUCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,




napajuieiorpaMMm, pomMO, TOpPSIMOYrOJbHUK, KBajapaT, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pelaTh 3aJadyd, B TOM YHCJE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh W IEPHEHAUKYJISIPHOCTD IPSMBIX,
yroan MexAy TMpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, NPOEKIUs,
nonobue Gpuryp, moJo0HbIE TPEYTOJIbHUKN, CAMMETPHS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHUE DPACIIO3HABaTh PaBEHCTBO, CUMMETPUIO U
nonobue (uryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSAMBIX B

OKpYyZKaromemM MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqiMuMHA yTja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKaroILEeM
MHUpE; yYMEHHE NpPUMEHATh (OpMyaBl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXKHOCTH M IJIOIIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO Tapajulefienuesla; YMEHHE NPUMEHSITh HPU3HAKU
paBEeHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3zo0pakaTh IUIOCKME (UIYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C IOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY I

CHUMBOJIbHOMY OITMCAHUTIO

13

VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, cymmMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BAThb BCKTOPbBI U KOOPAWHATHI IAJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad, B TOM YHCIIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U pCaHBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
auarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJplllee M HAaUMEHbIIIEe 3HAYCHHUsS, pa3Max YHUCIOBOTO Habopa;

YMEHHME  U3BJIeKaTh, HHTEPIPETUPOBATH U  IPEeoOpPa3OBHIBATh




nH(pOpMaLIMIO, TPEICTABICHHYIO B Tal0iHWIlaXx M Ha Jguarpammax,
OTPaKAIOIYK0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUW; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

15

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
SKCIIEPUMEHT), DJJIEMEHTapHOEe CcOoObITHE (PIEMEHTApHBIM HCXO0.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIyYalHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH; yYMEHHE peliaTh
3a/la4yl METOJIOM OPTraHHW30BAHHOTO TMepedopa W C HUCHOJIb30BAHUEM
MpaBujia YMHOXKEHHS; YMEHHE OLECHHMBATh BEPOSATHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

16

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3aa4d, MPUBOJUTH IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTEMaTUKU KaK HAYKH, IPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnslie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- OObIKHOBEHHBIE W JIECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEUHBIC
' MIePUOIUUECKHUE TPOOH

13 Paunonanbuple uncna. Apudmernyeckue omnepauuud ¢ palMOHalIbHBIMU
' YyHCcllaMu

14 HevictButenpHble uyucia. ApuMeTHUYECKHE ONepaluu ¢ JACHCTBUTEIbHBIMHU
' YyHUCllaMu

s [IpubnuxEéHHble BHIUKUCICHUS, NpaBUia OKPYIJIEHUS, MNPHUKUAKA U OIEHKA
' pe3yJibTaTa BEIYMCIECHUM
2 Anrebpanueckue BhIpaXKEHUs

2.1 BykBeHHbIE BBIpaXKEHHS (BBIPAKEHUS C IEPEMEHHBIMH)

)5 Crenenb ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I1OKa3aTeseM.
. CaoiicTBa cTeneHU

23 MHorousIeHBI

24 Anrebpanueckas 1poob

5 s Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHHU. HenictBus c
' apru(MeTHUECKUMH KOPHIMHU HATypalbHOM CTENeHN
3 VYpaBHEHMS U HEPABEHCTBA

3 Ilensie u npoOHO-panMoHanbHbIE ypaBHEeHHs. CHCTEMBI W COBOKYIHOCTH
. yYpaBHEHUN

1s [lensie u npoOHO-paloOHaIbHble HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
. HEPABEHCTB

3.3 Penrenyie TeKCTOBEIX 3amau
4 YucnoBsle OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass U TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 @yHKIMH
Oyaknus, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacth
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hynu ynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHUMYMbl (yHKIMM. HanGosbinee M HauMeHbllee 3HaueHUE (QYHKLMM Ha
IPOMEXKYTKE
6 KoopauHatsl Ha NpsAMOM U TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerprueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabsHUKI
7.4 OKpy’>XKHOCTb U KpyT
7.5 N3mepenune reoMeTpuyecKkux BEITUYHH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr
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* 'eometpus, 7-9 knaccel/ Atanacsia JI.C., byryzos B.®., Kagomues C.b. u
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