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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpust kak OJMH W3 OCHOBHBIX pa3f€iOB IIKOJIbHOW MaTEMATHKH,
MMEIOIUNA CBOEH LEIbI0 00ECEeYUTh N3YyUEeHUE CBOWCTB U pa3MepoB QUryp, ux
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHUE, OMNUPACTCd Ha JIOTUYECKYIO,
JI0KA3aTeNIbHYI0 JIUHUIO. [IeHHOCTh N3y4YeHUs TEOMETPUH HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBaHUs 3aKIIOYAaeTcss B TOM, UYTO OOYyYalolUMHCA Y4YuTCA
MPOBOJAUTH JI0Ka3aTelIbHbIE paccyXaeHus, CTPOUTH JIOTUYECKUE
YMO3AKJIIOUEHHUsI,  JIOKa3blBaTh  WCTUHHBIE  YTBEPXKJIECHUS UM  CTPOUTH
KOHTPOPUMEPHI K JIOKHBIM, MNPOBOAUTH PACCYKICHUA «OT MPOTUBHOIOM,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (DOPMYITHUPOBATH OOpPATHBIE YTBEPKIACHUSI.

Btopoii 1ei1pt0 M3ydeHUsi T€OMETPUU SIBISETCS MCIOJIb30BaHUE €€ KakK
WHCTPYMEHTA MPU PEUICHUM KaK MaTEMaTHUYECKUX, TaK U MPAKTUYECKUX 3a/ady,
BCTpPEYAIOIIUXCA B pealbHOM Ku3HU. OOydaromuiics JOJDKEH Hay4YUThCs
OTIPENICNIUTh TE€OMETPUUYECKYI0 (UTYpY, OMUCATh CJIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH IUIOMIAJb 3€MEIBHOTO Y4YacTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0enst Wi TpeOyeMble pa3Mepbl Trapaxka s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JIUHUS B
uzyyeHun reoMetrpud. Ilpw pemeHun 3agad OPaKTUYECKOTO Xapakrepa
oOydJaroImuicss  YYUTCS CTPOMTh MaTeMaTHYeCKHE MOJEIN  peajlbHBIX
KU3HEHHBIX CHUTYallMil, TPOBOJINUTHh BBIYMCICHUS WU OLEHHUBATh aJE€KBATHOCTH
MOJIYYEHHOTO pe3yibTara.

Kpaiine BakHO MOMUYEPKUBATH CBSA3M T'€OMETPUU C APYTUMHU YUEOHBIMU
npeaMEeTaMHd, MOTHMBHPOBATH MCIOJIB30BATh OIMPEACICHUS T'€OMETPHUUYECKUX
buryp um TOHATHIA, JAEMOHCTPUPOBATH NMPUMEHEHHUE MOJYYECHHBIX YMEHUN B
¢usnke W TexHuKe. DTU CBSI3U HaumOolsiee SIPKO BUIHBI B TeMax «BekTopsi,
«Tpuronomerpuueckue cooTHouweHusA», «Mertox koopauHat» u «Teopema
[Tudaropar.

VYueOnsniii kypc «I'eomMeTpus» BKIIOYAST CJICAYIOIIHE OCHOBHBIC Pa3JIeiibl
conepxkanusi: «['eomerpuueckue QUTYpl U HX CBOWCTBa», «M3mepenue
F€OMETPUUYECKAX BEIWYHH», «JIeKapTOBBI KOOpPAMHATBEI HAa IIOCKOCTHY,
«BexTopsi», «JIBrxkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha usyuenue yuebHoro kypca «l'eomerpusi» orBoautcss 204 uvaca: B 7
Kiacce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 udacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Hauanenusie monsTus reomerpun. Touka, mpsmas, OTPE3OK, Jyd. YTOI.
Bunbr yrios. BeprukanbHble U CMEXHBIE Yriibl. buccekrpuca yriua. JlIomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunbie ¢urypel. OCHOBHBIE CBOHCTBa OCEBOM CHMMETPHUHU.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TTOMOIIBIO IUPKYJIS U JUHEUKHU. TpEyroJbHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHbIE W PaBHOCTOPOHHUI TpeyroidbHUKH. HepaBeHCTBO
TPEYroJIbHUKA.

CBolicTBa W TpPU3HAKKM PABHOOEAPEHHOTO TpeyroyibHuKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa W TpU3HAKKM NapayiedbHbIX nOpsAMbix. CymMma  yrios
TpPEyroJbHUKA. BHEIIHNE YIIIbl TPEYTOJIbHHKA.

[IpssMoyronbHbId TpeyroJbHUK. CBOWCTBO MEIHAHBI MPSIMOYTOJIBHOTO
TpEyrojibHUKa, IPOBEAEHHOM K  rumnoreHys3e. [lpusHaku  paBeHCTBa
IPSMOYIOJIBHBIX TPEYrOJIBHUKOB. [IpAMOYronbHBIM TPEYroJIbHUK C YIJIOM B
30°.

HepaBeHncTBa B reoMerpun: HEpAaBEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOH, TeopeMa 0 OOJbIIeM yrie U O0JbIlei CTOPOHE TPEYroJbHUKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

['eomeTpuueckoe MecTto TOYeK. buccekTpuca yrina W CepelMHHBIN
NEPIECHAUKYJISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUECK.

OKpyXHOCTh W KpYyr, XOpAa W JuaMeTp, HuX cBoiicTBa. B3anmHoe
pacCIlONIOKEHHE OKPYKHOCTH M npsaAmou. KacarenmpHas u  cexkymas K
OKpYXHOCTH. OKpYXHOCTb, BIIMCaHHas B yroi. BnucanHas W onucaHHas
OKPY’KHOCTH TPEYIOJIbHUKA.

8 KUIACC

Yetrpipéxyronpauku. [lapammenorpamMm, €ro mnNpuU3HaKM U CBOMCTBA.
YacTHble ciydad napajjieorpaMMmoB (MPSMOYTOJbHUK, pOMO, KBaaparT), HX
MpU3HAKK W CBOWCTBAa. Tpamenus, paBHOOOKas Tpamerus, e€ CBONCTBA W
npusHaku. [IpsmoyroyibHast Tpaneuus.



Merton yaBoenus meauansl. Llentpanbaas cumMetpus. Teopema Paneca u
TEOpeMa O IPOMOPLHUOHATBHBIX OTPE3KaX.

Cpennue TMHUM TpeyrojibHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHukKa.

[TogoOue TpeyroabHUKOB, K03 duimeHT nogodbus. [lpuzHaku mnomoous
TpeyrojibHUKOB. [IpruMeHeHne noao0us Mpyu peleHny MPakTUYECKUX 3a1a4.

CpoiicTBa 1uiomaaeil reomerpuyeckux puryp. @opmynbl s MUIIOIMIAINA
TpeyroJjibHUKa, MapajuiesiorpaMma, pomoa u tpanenuu. OTHOLIEHUE IoIaael
NOJIOOHBIX QUTYD.

Boruncnenne miomaneid  TPEyroJbHUKOB W MHOTOYTOJIBHUKOB — Ha
KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu peuieHun
NPAKTUYECKUX 3a/ad.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yTIjla MPSIMOYTOJIbHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpuueckue (GyHKIUU
yraoB B 30, 45 u 60°.

Brucannble U LEHTpalbHBIEC YIJIBI, YTOJ MEXAY KacaTelIbHOU M XOPOil.
VYrael  MeXIy XopJaMH M CeKyIIMMH. DBrucaHHble W ONUCaHHbIE
4eThIpEXYrOJbHUKN. B3anMHOe pacronoxeHue IByX OKpykHocTei. Kacanue
OKpy>XHOCTeH. OO1IMe KacaTelnbHbIE K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreic yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBEICHUS.

Pemenue TpeyronpHukoB. Teopema KOCHHYCOB M TeopemMa CHHYCOB.
Pemenue mpakTUYecKUX 3a/lad C HKCIOJNB30BAaHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue moao6us. [Tomo6re coOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O TpPOU3BEIEHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMa O KBaJApaTe KacaTeIbHOM.

Bektop, gnuHa (MOAyNb) BEKTOpA, COHAMNPABICHHBIE  BEKTOPBI,
MPOTUBOMOJIOKHO HAMPABJICHHBIE BEKTOPbL, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEpALMU HAJl BEeKTOpaMHu. Pa3noxeHne BeKTopa 1o AByM
HEKoJITMHeapHbIM BekTopaMm. KoopauHatel BekTopa. CkansipHOe NpOU3BE/ICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.



JlekapToBbl KOOPAWMHATBI HAa IUIOCKOCTH. YPaBHEHUS MNpPSAMOM U
OKPY/KHOCTH B KOOpPJIHMHATaX, IEPECEUEHUE OKPYKHOCTEW M MpsMbIX. Merox
KOOPAMHAT U €r0 IPUMEHEHHUE.

IIpaBunbHbIE MHOrOYrojJbHUKH. JliiMHA OKpyXHOCTU. I'panycHas wu
paauaHHas Mepa yria, BBIYHCICHUE JUIMH AYyr OKpyXHocred. Ilmomans kpyra,
CEKTOpa, CErMEeHTa.

JIBUKEHUS MJIOCKOCTH U BHYTPEHHUE CUMMETpUU (PUryp (3JIeMEeHTapHbIe
npeactanieHus). [lapamnensusiii meperoc. [ToBopoT.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHUS NPOrpaMMbl Y4eOHOro Kypca
«I"eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJIEHUEM HHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKON
MAaT€MAaTUK{, LEHHOCTHbIM OTHOLIEHHEM K JOCTHKEHUAM POCCHMCKHX
MAaTE€MATHUKOB U POCCUICKONM MaTEMAaTHYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTHXKEHUH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakJlaHWHA W peasu3aliu
€ro mpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHMPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJICHHWH, TMpoLENyp TpaxJAaHCKOro OOIIecTBa
(mampuMmep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO AITHUYECKHUX
npo0OsieM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THUYECKUX MPUHLIMIOB B JEATEIbHOCTH
YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTMBHOE YYacTUE B PEUICHWU MPAKTHUYECKUX 3a/1ad
MaTE€MaTHYECKON HANpaBIE€HHOCTH, OCO3HAHUEM Ba)KHOCTHM MaTEMaTHYECKOTO
o0pa3oBaHUs HAa MPOTSHKCHUH BCEH YKU3HM JUIS YCIICIIHON MPOdheCCHOHATBHON
NESTENBHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM HHIUBUAYAIbHOW TpaeKTOpUM OOpa3oBaHMUsI U KUZHEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aJlay, PELICHUH, pacCyXICHUI, YMEHHUIO BUIECTh
MaTeMaTH4ECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
IIPEACTaBIECHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, TPUPOIbI
1 o0ulecTBa, MOHMMAaHUEM MaTE€MaTUYeCKON HAyKH Kak c(epbl 4eIOBEYECKON



JESITeNFHOCTH, TAOB €€ Pa3BUTUS M 3HAYMMOCTH JJIsl Pa3BUTHUS LIMBUIU3AIUH,
OBNIAJICHUEM SI3BIKOM MAaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTYpOHl Kak
CPEICTBOM TIO3HAHHWSA MHpA, OBJAQJCHHEM MPOCTEHIINMU  HaBBIKAMU
HCCJIEe10BATEIbCKON AEATENbHOCTH;

6) puznueckoe BocnuTaHUE, (POPMHPOBAHHE KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPUMEHITh MaTeMaTHUECKHUE 3HAHUS B MHTEPECAaX CBOETO
3IOpPOBBS, BEICHHUS 3I0pOBOrO oOpa3a »JKU3HU (3I0pOBOE  THTAaHUE,
cOamaHCUPOBaHHBIA pEXHUM 3aHATHH W OTIbIXa, peryisipHas (Qu3ndeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedICKCHHU, MPU3HAHHEM CBOETO
npaBa Ha OMIMOKY M TAKOTO K€ TpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAaIlMel Ha TMPUMEHEHHWE MaTEMATHYCCKUX 3HAHWH JUIS pElICHUS
3a71a4 B 00JIaCTH COXPAHHOCTH OKPYKaOIIel Cpeibl, TUTAHUPOBAHUS ITOCTYITKOB
M OIICHKU MX BO3MOXHBIX MOCIEIACTBUI ISl OKPYKAIOIICH CPebl, 0COZHAHUEM
r7100aIbHOTO XapakTepa SKOJOTHYECKHX MPOoOJIeM U IyTeH UX pellcHHs,

8) ajanTtanms K M3MEHAWIIHMCH YCJAOBUSAM COHMAJBHOW H
MPUPOJIHOMN Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEONMPEAEIEHHOCTH, TTOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH dYepe3 MPaKTUYECKYIO NeATEIbHOCTh, B TOM
qyclie yYMEHUE YYUThCA Yy JPYrux IIojAei, npuodperaT B COBMECTHOM
JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOMMOCThI0O B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
dbopMyITUpOBaTh HACH, MOHSATHS, THIOTE3bl 00 OOBEKTaxX W SIBICHUAX, B TOM
Yyclie paHee HEU3BECTHBIX, OCO3HABATHb ACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYyallMI0, BOCIPUHUMATh
CTPECCOBYIO CHUTYAalLMI0 KaK BbI30B, TPeOYIOMIMHA KOHTpMEp, KOPPEKTUPOBATH
MPUHUMAEMBbIC pElICHUsI U ACHCTBUS, (HOPMYITHPOBATH U OICHUBATH PUCKU U
MOCJIeNICTBUSA, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJornueckue q1elicTBUA:



BBISIBJISITH u XapaKTeprU30BaTh CYIIIECTBCHHBIE MPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSATUH, OTHONICHUN MEXTY MOHATHSIMHU,
(GbopMyITHpPOBATH OMPECICHHS MMOHATHN, YCTAHABIUBATE CYIICCTBEHHBIH
OpU3HAK KilacCU(UKAIMU, OCHOBAaHMS JJii OOOOIIEHUS U CpaBHEHUS,
KPUTEPUH IPOBOIUMOT'O aHAJIN3A;

BOCIIPUHHMATh, (OPMYIHUPOBATH M TPEOOPa30OBBIBATh CYKICHHS:
YTBEPINUTEIbHBIC W OTPHIIATCIbHBIC, SAMHUYHBIC, YacCTHBIC W oOIIue,
YCJIOBHBIC;

BBISBJIATh  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npoTUBOpeunss B (akTax, JaHHBIX, HAONIOJACHHUSIX M YTBEPIKICHHUSX,
npenjaratb ~ KpUTEPUU  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJIBI C HMCIOJb30BAHHEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIIOUCHUN, YMO3aKIIOUECHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTeIbCTBA MATEMAaTHYCCKUX YTBEPXKACHHUH (TIPSMBIC U
OT  TPOTHBHOIO), NPOBOJIUTh  CaMOCTOSATEIBHO  HECIIOXKHBIC
JI0Ka3aTeIbCTBA MaTeMaTHUeCKUX (PaKTOB, BBICTpAaUBATh apryMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyKIeHus;

BBIOMpATh Croco0 perieHus y4eOHOM 3ajaur (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpaTh HauOoyiee MNOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciie1oBareLCKue TeCTBHUSA .

UCITOJIH30BaTh BOIIPOCHI KaK MCCIICIOBATEIILCKUN HHCTPYMEHT TTO3HAHMUS,
dbopMyIUpOBaTh BOIPOCH], (DUKCHUPYIOIIUE MPOTHBOPEUHUE, IMpodJeMy,
CaMOCTOSITEIbHO YCTAaHABJIMBATH HCKOMOE W JaHHOE, (HOPMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOAUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
OKCIICPUMEHT,  HEOOJIBIIOE  HMCCIICJAOBAaHWE 110  YCTAHOBIICHHIO
OCOOEGHHOCTEM MaTeMaTU4YeCKOro O0O0BEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEX]1y CO00ii;

CaMOCTOSITEIbHO  (OopMyIHUpOBaTh  OOOOIIEHHS W BBIBOABI IO
pe3yibTaTaM MPOBEAEHHOTO HAOIIOJICHUS, HCCIEIOBaHUs, OIICHHUBATh
JIOCTOBEPHOCTH MOJYUCHHBIX PE3YJIbTaTOB, BBIBOJIOB i O00OIICHUH;
MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECcCa, a TAaKKEe BHIIBUTaTh
MIPEIMOI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCJIOBHSX.



Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTh HH(POPMALMH, JAHHBIX,
HEO0OXOIUMBIX JIJIsl PEIICHMS 3a]auH;

BbIOMpATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM MpeACTaABIICHNUS;

BbIOMpaTh (OopMy NpeacTaBlieHUs HH(pOpMaUUMU U HWILIIOCTPUPOBATH
pelaemMble 3aJayd CXeMaMH, JharpaMmami, HWHOM Trpaukod M UX
KOMOWHAIIHSIMU;

OLICHMBATh HAJEXKHOCTh MH(GOPMAIMU IO KPUTEPHUSM, MPEII0KEHHBIM
yduTesaeM Wik chopMyIUpOBaHHBIM CAMOCTOSITEIBHO.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

BOCIIPUHMMATh W (OPMYIHPOBATH CYXKJICHUS B COOTBETCTBUU C
YCIIOBUSIMH M LIEJSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX U IMTUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHECHUS 10
XOJy pEIICHUS 3a]]a4l, KOMMEHTHPOBATh IMMOJYYEHHBIH pe3ysIbTaT;

B X0Je OOCYXIEHHUS 3a/laBaTh BONPOCHI TIO0 CYIIECTBY OOCYKIaeMOi
TEMBbI, TPOOJIEMBI, pelaeMoil 3a/1auu, BbICKa3bIBaTh HMJIEU, HAllCJICHHbBIE
Ha TIOMCK PEIICHUS, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXKICHUAMH
IPYrUX YYacTHUKOB JMajora, OOHApyXHBaTh pa3jiu4ve€ M CXOJCTBO
NO3UIMH, B KOPPEKTHOH (opme dopMyaupoBaTh pa3HOIIACHs, CBOU
BO3paKCHHUS;

NPENCTaBIsATh  pe3yJabTaThl  pPEIICHUA  3a]add,  JKCIEPUMEHTAa,
UCCICIOBAHUS,  IPOEKTa, CaMOCTOATEIIbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUSI € Y4YETOM 3a7a4 TMpE3eHTAllMd ¥  OCOOEHHOCTEH
ayJIMTOPUH;

NOHMMAaTh W  WUCIHOJb30BaTh  MPEUMYINECTBA  KOMAaHIHOHW |
UHANBUAYaTbHON pabOThl MpU PEIICHHH YYEeOHBIX MaTEMaTHYECKUX
3amady;

NPUHUMATh  1I€b  COBMECTHOM  JEATENBbHOCTH,  IUIAHUPOBAThH
OpraHu3allii0 COBMECTHON paboThl, pacmpenensTh BUABI PadoT,
JIOTOBAPHUBATKLCS, 00CYKIaTh MPOIECC W Pe3yabTaT paboThl, 0000maTh
MHEHUSI HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPYMIOBEIX (opmax paboTel (0OcyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI W APYTHE), BBIIOJHATH CBOIO YacTh
paboThl W KOOPJAWHHPOBATH CBOM JCHCTBUS C JAPYTHMMH YJCHAMHU



KOMaH/Ibl, OIIEHMBaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT IO
KpUTEPUSIM, CHOPMYIUPOBAHHBIM YUYaCTHUKAMU B3aUMOJIEHCTBHS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC JCHCTBUS

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH, AJITOPUTM pPELIEHUs 3aauu (WIH ero
4acTh), BBIOUpATh CIIOCOO PEIICHUSI C YUETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATb U KOPPEKTUPOBATH
BapUaHThI PEIICHUH ¢ y4ETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIH HHTEJJICKT:

e BIAJETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTpOJISI Ipoliecca |
pe3yibpTaTa peuieHus MaTeEMaTUYECKOW 3aa4u;

e TMPEIBUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IpPU PELICHHUU
3a1a4d, BHOCHTb KOPPEKTUBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, HAMIEHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;

e OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa NESITEIbHOCTH MTOCTABICHHON LIEJIH
U YCJIOBHUSAM, OOBSCHATH IMPUUYMHBI JOCTHKEHHUS WIH HEJOCTUKEHUS
1eJId, HaXOJIUTh OLIUOKY, JaBaTh OLEHKY PUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K kxonmy oOydyenus B 7 kjacce oOyYarOIMICS TMOJYYUT CIAEAYIONINC
IpeIMETHBIE PE3yJIbTATHI:

Pacnio3HaBaTh W3Yy4YEHHBIE T€OMETPHUYECKHE QUTYDHI, OMPENENIITh WX
B3aMHOE PACIOJIOKEHUE, M300pakaTh Te€OMETPUICCKUE (UTYPHI, BBIOJIHATDH
YepTeX U IO YCIOBHIO 3anayu. M3MepsTh JTUHEHHBIE W YIIOBBIE BEIUYUHBI.
PemaTh 3ama4un Ha BRIYUCIICHUE IJTMH OTPE3KOB U BEJIMYHUH YTIIOB.

Jlenaty rpyOyr0 OIIEHKY JWHEWHBIX U YTJIOBBIX BEIUYMH TPEIMETOB B
peaNbHON >KM3HU, pa3MEPOB MPHUPOAHBIX O0BEKTOB. Paznmyarh pazMepsl dTUX
00BEKTOB MO MOPSAKY BETUYUHBI.

CTpouTh YepTEKH K TCOMETPUUCCKUM 3a]1adaM.

[Tonp30BaThCS TMPU3HAKAMU PABEHCTBA TPEYTOJIHHUKOB, HCIIOIH30BAThH
MPU3HAKH U CBOWCTBA PAaBHOOCAPECHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUHN 3a/1a4.

[TpoBoauTh JIOTUYECKUE paccyKaeHus C HCITOJIb30BAHHEM
T€OMETPUIECKUX TEOPEM.



Ilonp30BaThCs MpHU3HAKAMU PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEJWaHbl, IMPOBEAEHHOM K THUIOTEHY3€ MPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a1ay.

OnpenensaTe napayIeabHOCTh MPAMBIX C IOMOUIIBIO YIJIOB, KOTOpPBIE
oOpa3zyeT ¢ HUMU cekymas. OnpenensiTe napauiebHOCTh MPSAMBIX C IIOMOIIIBIO
PaBEHCTBA PACCTOSAHUM OT TOYEK OJHOU MPSIMOU 10 TOYEK APYIOM IPSAMOM.

Pemate 3a7aun Ha KieTyaToil Oymare.

[TpoBOANTEL BHIYKMCICHUS U HAXOJIUTh YMCIIOBbIE U OYKBEHHbBIC 3HAUYCHUS
YyIJOB B TIEOMETPUYECKMX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOTOYT'OJbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IpU
NEPECEYEHUN JIBYX MNapaJJIEIbHBIX MPSAMBIX CeKylleW. Pemate mpakthueckue
3a/1a4M Ha HAXOXKJEHUE YIJIOB.

Branerp MoHSATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAENATh
OMCCeKTpHUCY yria W CEPEMHHBIA TMEepHeHIUKYIsIp K OTPe3Ky Kak
r€OMETPUYECKHE MECTA TOYEK.

@opMyIUpOBaTh ONPENECIEHUS OKPYKHOCTH U KPyra, XOpAbl U IHAMETpa
OKPYKHOCTH, IIOJIB30BaThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA
IIPU PELICHUH 3a/1a4.

BiianeTs moHATHEM ONKMCAHHON OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh
HaxoAuTh e€ meHtp. Ilomp3oBarbest pakraMu O TOM, 4TO OMCCEKTPUCHI YTIIOB
TPEYroJIbHUKA IIEPECEKAIOTCsl B OJHOM TOYKE, U O TOM, 4YTO CEPEAVHHBIC
NEPIICHAUKYJIISAPBI K CTOPOHAM TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJJHOW TOYKE.

Brnaners moHsTHEM KacaTeIbHOUW K OKPY>KHOCTH, MOJIb30BATHCA TEOPEMOM
O MEPHEHIUKYISIPHOCTA KacaTeJbHOM W pajandyca, IMPOBEIAEHHOIO K TOYKE
KAaCaHUsl.

[Tonp30BaTbCsd  MPOCTEUIIMMH  T€OMETPUUYECKMMHU  HEPABEHCTBAMHU,
IMOHUMATh UX NPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE TTOCTPOCHUS € IIOMOLIBIO LUPKYIISA
Y JINHEUKH.

K xonmy oOydyenuss B 8 kyacce oOydaromIuiicsi MOJTYYUT CIEAYIOIIHNE
MIPEIMETHBIE PE3YIbTATHI:

PacnoznaBath OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, HMX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU NPH PEUIEHUH FT€OMETPUUECKUX 3a]1a4.

[IpuMeHsTh CBOICTBA TOUKHU MEPECECUEHUSI MEUAH TPEYroJibHUKA (LIEHTpa
Macc) B pellIeHUH 3a]1a4.



Bnagete mnoHsATMEM cpeqHEH JIMHUM TPEYroJibHMKAa M TpPaleluH,
MPUMEHSATh UX CBOMCTBA NPH PELICHUU TeoMeTpuueckux 3anad. [lonp3oBaTbCs
TeopeMori dajieca U TEOPEMOU O NMPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX
JUISL peIeHUs] TPAKTUYECKUX 3a/1a4.

[IpumensaTs  OpU3HAKU  NOAOOMS  TPEYTrOJIBHUKOB B PEIICHUU
reOMETPUYECKUX 3a]au.

[Tonb3oBaTecst Teopemoit Iludaropa mis permeHuss reoMETpUYECKUX U
npakTHYeckux 3anad. CTpOUTh MaTeMaTUYeCKyl0 MOJElb B MPAKTHYECKHUX
3a/layax, CaMOCTOSITEJIbHO JesaTh 4YepTEX W HaAXOJUTh COOTBETCTBYIOIIHE
JUTMHBI.

Bnagers noHATHSMU CHUHYca, KOCHMHYCa M TaHIE€HCAa OCTPOro yria
OpSIMOYTOJIBHOTO ~ TpeyrojbHuKa. Iloiap30BaTbcsi ATHUMH MOHATUAMH IS
pEIIeHHs MPaKTHYECKUX 3aad.

Boruucnars  (pa3nuuHbIMM - crlOcOOaMHM) — IJIOWIA[b TPEYroJIbHUKA U
IUIONIAAM  MHOTOYTOJIbHBIX  ¢uryp  (IoJb3yach, Tl€  HEOOXOAMMO,
KaJbKyJISTOpOM). [IpUMEHATH MOTyYeHHbIE YMEHHUS B MPAKTHUECKUX 3a/1a4ax.

BnageTs mMOHATHSMH BIMCAaHHOTO U LEHTPAJIBHOIO yria, HUCIOJIb30BaTh
TEOPEMBbl O BIHMCAHHBIX yriaX, yriax MexXIy XopaamH (CEeKyIIUMHU) U YIJie
MEX1y KacaTeJIbHOM 1 XOpI0il MpU PEIIeHUH TeOMETPUUECKHUX 3a/1ay.

Brnagets moOHSATHEM ~ ONMHMCAHHOTO  YETHIPEXYTOJIBHUKA, IMPUMEHSTH
CBOICTBA OMHCAHHOTO YETHIPEXYTOJIILHUKA TP PELICHUU 3a]1a4.

[TpumeHsTh OTy4eHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJENW JUIsl 3ajady peajbHOM JKU3HM U TPOBOJUTH COOTBETCTBYIOIINE
BBIUMCIICHUSI C TPUMEHEHHEM MOoJ00usi U TPUTOHOMETPUHU (TMOJB3YSACH, TIIE
HE00X0AUMO, KaJIbKYJIITOPOM).

K xonmy oOydenuss B 9 kjacce 0OOyd4arolmuiCs TOTYYUT CIETYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPHUYECKHE (YHKIMH OCTPBIX YIJIOB, HaXOAMTh C HUX
IIOMOIIBIO PA3JIMYHBIE IEMEHTBHI MPSMOYTOJIBHOIO TPEYrOJbHUKA («pEIICHHE
MPSIMOYTOJIbHBIX TPEYroJIbHUKOBY). HaxonuTh (C MOMOIIBIO KaJIbKYISTOPA)
JUTMHBI ¥ YTJIBI 111 HETAOJIMYHBIX 3HAYCHUH.

[Tonp30BaThCA dopmynamu PUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIAECTBOM [UUISl HAXOXACHUS COOTHOLIEHHUHA MEXKITY
TPUTOHOMETPUYECKUMH BEIMYNHAMHU.



Hcnonb3oBaTh TEOpEMBbl CHHYCOB M KOCHMHYCOB [UISl HAXOXKIEHUS
pa3IUYHBIX  DJIEMEHTOB  TPEYroJIbHUKA  (PEIIEHHE  TPEYTrOJIbHUKOBY),
MPUMEHSITh UX MPU PEUICHUN T€OMETPUUYECKUX 3aay.

Bnagets mnoHATHSAMH 1peoOpa3oBaHUS MOJ0OMS, COOTBETCTBEHHBIX
aeMeHTOB  moAoOHbIX  ¢uryp. Ilonmb3oBaTbesi  CBOWCTBaMHM — TOA00OUS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIUUCIISATH JJIMHBI U HAXOAUTH YTJIbl y MOTOOHBIX
¢uryp. llpumeHsTh cBoiicTBa NOJOOMS B MPAaKTUYECKUX 3ajayax. YMeETb
OPUBOJUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPY>KAIOIIEM MHUpE.

[lonb3oBaThCsl TEOpeMaMH O MPOU3BEIAEHUU OTPE3KOB  XOpI, O
POU3BEICHUH OTPE3KOB CEKYILUX, O KBaIpaTe KacaTeabHOM.

[Tonb3oBaThCs BEKTOpAMU, IOHUMATh UX F€OMETPUUYECKUN U (PU3NUECKUIt
CMBICII, TIPUMEHSTh WX B PEIICHUH T€OMETPUYECKUX W (PU3MUYECKHX 3ajad.
[IpuMeHsTh CKalIpHOE NPOU3BEJACHHE BEKTOPOB [IJISi HAXOXKACHUS JIMH U
yTJIOB.

[Tonb3oBaThCs METOJAOM KOOPJIMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
PEIICHUH Te€OMETPUUECKUX U TPAKTUYECKUX 3a]1aY.

Braners NOHATUSAMH IPABUIBHOTO MHOTOYTOJBHUKA, JIIMHBI OKPYXKHOCTH,
JUTUHBI IyTH OKPY>KHOCTH U paJIuaHHOW MEPBI YIJId, YMETh BBIUUCIIATH IUIOIIAb
Kpyra u ero vacrei. IIpuMeHATh NOJNy4eHHbIE yMEHUS B IPAKTHUYECKUX
3a/a4ax.

Haxomute ocu (MM LEHTPHI) CUMMETpUU (DUTYp, TPUMEHSTH ABUKCHUS
IJIOCKOCTH B MPOCTEHIINX CITyYasiX.

[IpuMeHATh ONyUYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUUECKUE
MOAENH JJIsI 3aJady peajbHOM JKU3HU U TPOBOJUTH COOTBETCTBYIOLIWE
BBIUMCIICHUSI C TPUMEHEHHUEM IMOJ00US W TPUTOHOMETPUYECKUX (GYHKIUN
(TONB3YSCh, T/Ie HEOOXOAMMO, KAJBKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBanue
Ne (uudpossbie)
pa3fejioB U TeEM Konrpouabnbie | IIpakTuyeckue
n/n Bcero o0pa3zoBaTe/ibHbIE
NporpamMmabl padoTbI padoThI
pecypchbl
IIpocreitmme
T€OMETPUUECKHIE
1 burypsl u ux 14 bubnuoreka [JOK
cBorictBa. 3mepenue https://m.edsoo.ru/7f415e2e
TEOMETPUUECKHUX
BEJIMYUH
bu6mmoreka [IOK
2 T 22 1
PEYroJbHHic https://m.edsoo.ru/7f415e2e
[TapannensHbie
3 MpsIMBIE, CYMMa YTJI0B 14 1 bubmorexa [TOK
P > CYMMA YT https://m.edsoo.ru/7f415e2e
TpEyroJabHUKa
Ok .
PYNHOCTE B Epyt bubnuorexa [JOK
4 I'eomeTpuueckue 14 1
https://m.edsoo.ru/7f415e2e
MTOCTPOCHUS
[ToBTOpEHwME, bu6moreka [IOK
5 . 4 1
000011eHIe 3HAHUIA https://m.edsoo.ru/7f415e2e
BIIEE KOJIMYECTB
OBl © CTBO 68 4 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ae/ioB (uudposbie)
Kourpoububie | IIpakTHyeckue
/| ¥ TeM NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcesbl
bu6mmoreka [IOK
1 4 & 12 1
CTRIPEXYTOIBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema
5 0 MPONOPLIHUOHATBHBIX 15 1 bubnuoreka [JOK
OTpe3Kax, MO0 I00HbBIC https://m.edsoo.ru/7f417¢18
TPEYrOJIbHUKH
IImomans. Haxoxnenue
3 TJIONIAJIEH TPEYTrOJbHUKOB 14 1 bubnuoreka [IOK
Y MHOTOYTOJILHBIX (PHUTYP. https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX HUryp
4 Teopema [Iudaropa u 10 1 bubmuoreka [JOK
Hayaja TPUrOHOMETPUHU https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

VYTIIBI B OKPYKHOCTH.
Bnucanneie u onncanHbie

YETBIPEXYTOJIbHUKH. 13 bubnuoreka [IOK

Kacarenbnble k https://m.edsoo.ru/7f417e18

okpyxHocTu. Kacanune

OKPYKHOCTEH

[ToBTOpEHue, 06061IeHNE 4 bubnuoreka [JOK

3HaHUHI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 68

[10 ITTPOI'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE

HaumeHoBanue

Ne (uudpossbie)
pa3e/ioB M TeM Kourpoububie | IIpakTHyeckue

n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmbl padoTbI padoTsI

pecypchl

Tpuronomerpus.

1 Teopembl KOCHHYCOB U 16 1 bubnuoreka [JOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYrOJIHLHUKOB
[IpeobpazoBanme

5 nono0us. Merpuieckue 10 1 bubnuoreka [JOK
COOTHOIIEHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH

bu6mmoreka [IOK
3 Be 12 1
KCTOpH https://m.edsoo.ru/7f41al2c
€KapTOBBI

4 foo pI/IHaTI)I Ha 9 1 Bu6mmorera [IOK

b2 https://m.edsoo.ru/7f41al2c
TJIOCKOCTH
IIpaBunbHBIE
MHOTOYTOJIbHUKHU.

5 JImuHa OKpYXHOCTH U 8 bubmorexa [TOK
Py https://m.edsoo.ru/7f41al2c

IJIOILA/Ib KpyTa.
Breruucnenue miomanen



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

JIBMOKEHHS INIOCKOCTH 6 bubmmorexa HOK
https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,
000011EHME, 7 bu6moreka [JOK
CUCTEMaTH3aIIHS https://m.edsoo.ru/7f41al2c
3HAHUU
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoubnsbie | IlpakTnueckue
n/n Bceero u3yueHnusi | odpa3zoBaTejibHbIE
padoThI padoThI
pecypchl
[Ipocreiimme
1 reOMETPHUUECKHUE 1 brbmorexa [TOK
P https://m.edso0.ru/8866b724
0OBEKTHI
5 MHOrOyroapHUK, 1 bubnuoreka [JOK
JIoMaHas https://m.edso0.ru/8866ch6a
3 CMexHBIC U 1 bubnuorexa [JOK
BEPTUKAJIbHBIC YTJIbI https://m.edso0.ru/8866c5c0
4 CMmexHbIe 1 1 bubnuorexa [JOK
BEPTUKAJIbHBIC YTJIbI https://m.edso0.ru/8866c7be
5 CmexHble U 1
BEPTUKAIbHBIC YIIIbI
5 CmexHble U 1
BEPTUKAIbHBIC YIIIbI
7 CmexHble U 1
BEPTUKAIbHBIE YTJIbI



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

CMexXHBIE U
BEPTUKAIBHBIC YIIIBI

N3mepenne TMHERHBIX 1
YIJIOBBIX BEJIUYHH,
BBIYUCIICHUE OTPE3KOB U
YIJIOB

10

N3Mepenne TMHERHBIX 1
YTJIOBBIX BEJIHYHH,
BBIYUCIICHUE OTPE3KOB U
YIJIOB

bu6moreka [IOK
https://m.edso0.ru/8866c3ea

11

N3Mepenne TMHEHHBIX U
YTJIOBBIX BEIHYUH,
BBIYHCIICHUE OTPE3KOB U
YTJI0B

12

N3Mepenne TMHEHHBIX 1
YTJIOBBIX BEIHYUH,
BBIYHCIICHUE OTPE3KOB U
yTJIOB

13

[Tepumetp u mIomaab
¢buryp, COCTaBICHHBIX U3
MPSIMOYTOJIbHUKOB



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

[TepumeTp u mowanp

14 (buryp, COCTaBICHHBIX U3
MPSIMOYT OJIbHUKOB
[TonsATHE O paBHBIX
TPEYroJbHUKAX U
15 HePBHMHLLE bu6moreka [IOK
P https://m.edso0.ru/8866ce80
MIpe/ICTaBJICHUS O
paBHBIX (uUrypax
16 Tpu npusHaka paBeHCTBA bubnuoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npuszHaka paBeHCTBa bubnuoreka [JOK
TPEYTroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npuszHaka paBeHCTBa bubnuoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBA
TPEYroJIbHUKOB
20 Tpu npusHaka paBeHCTBA
TPEYroJIbHUKOB
21 Tpu npu3zHaka paBeHCTBA bubnunoreka [JOK

TPEYrOJIbHUKOB

https://m.edso0.ru/8866e88¢e



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

22

IIpu3naku paBeHCTBA
MIPSIMOYTOJIBHBIX
TPEYroJIbHUKOB

23

[Ipu3naku paBeHCTBA
MIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

24

CBO¥CTBO MeIMaHbI
MPSMOYTOJIBHOTO
TPEYroJIbHUKA,
MPOBEIEHHOM K
TUTIOTEHY3€

bu6moreka [IOK
https://m.edsoo.ru/8866e9ec

25

CBOHCTBO MeIMaHEI
MPSIMOYTOJIBHOTO
TpEyrojabHUKa,
MPOBEIEHHOMN K
TUTIOTCHY3€

26

PaBHOOeIpeHHBIC 1
PaBHOCTOPOHHHUE
TPEYrOJIbHUKU

bu6mmoreka [IOK
https://m.edsoo.ru/8866d6fa

27

[Ipu3naku u cBoiicTBa
paBHOOEIPEHHOTO
TpEYroabHUKA

bubmuoreka [JOK
https://m.edso0.ru/8866d880



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880

[Ipu3naku u cBoMcTBa

bu6mmoreka [IOK

2
8 PaBHOGEAPCHHOTO https://m.edso0.ru/8866d880

TPEYroJbHUKa
[Ipu3Haku u cBoMcTBa

29 aBHOOEIPEHHOTO bubmmorera LOK
P P https://m.edso0.ru/8866e26¢
TpPEeYrojbHUKa

30 HepasencrBa B
reOMEeTpUH

31 HepasencrBa B bubnuoreka [JOK
TEOMETPHUH https://m.edso0.ru/8866e3a2

32 HepaBencta B
reoMEeTpUn

33 HepaBenctBa B
reoMEeTpUn
[IpsimoyroapHbIN

34 TPEYrOJbHUK C YIIIOM B bubamorera LIOK
3180yr o https://m.edso0.ru/8866eb22
[IpsiMOyroabHBIM

35 TPEYrOJLHUK C YTIIOM B
30°

36 KonTtponpHas pabota no bubnuorexa [IOK

teMe "Tpeyronpuukn”

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



https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc

37

[TapamienpHbIe IpsIMBIE,
HX CBOMCTBA

bu6mmoreka [IOK
https://m.edso0.ru/8866ef64

38

[TaTe1it IOCTYNIAT
EBxnnna

39

Hakpecr nexamue,
COOTBECTCTBCHHBIC U
OJIHOCTOPOHHHUC YIJIbI,
o0Opa3oBaHHbIE TPU
IIEPECCUECHUH
mapajlyICJIbHBIX ITPAMBIX
CeKylIen

bu6moteka [IOK
https://m.edso0.ru/8866f086

40

Hakpect nexaniue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE ITPU
MepeceyeHU
napayuIebHbIX TPSIMbIX
CeKylIen

41

Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIbI,
o0Opa3oBaHHbIE TIPU
HepeceyeHU N
napauIeIbHBIX MPSIMBIX
CEeKYILEH



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

42

Hakpecr nexaiuue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHHUC YI'JIbI,
o0pa3oBaHHbIE TIPH
IIEPECCUCHNUH
mapajlyICJIbHBIX ITPAMBIX
CeKylIen

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHHUC YI'JIbI,
o0Opa3oBaHHbIE IPU
nepeceyeHn
MapaJUICIbHBIX IPAMBIX
CeKylIen

bu6moreka [IOK
https://m.edso0.ru/8866f3b0

44

[Tpusnak
napajuieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PacCTOSHUUI
OT TOYEK OJHOU MpsIMOM
JI0 BTOPOU MpsiMOi



https://m.edsoo.ru/8866f3b0

[Ipu3nax
[apaJUIeIbHOCTH
IIPSIMBIX Yepe3

45 .
PaBEHCTBO PacCTOSHUN
OT TOYEK OJTHOM IIPSAMON
JI0 BTOPOH IPSIMOU
46 CymmMma yrioB bubnuotexa [JOK
TPEYroJIbHUKA https://m.edso0.ru/8866f630
47 Cymma yrios bubnuotexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/8866f8ba
48 Buemnue yribl bubnuoreka [JOK
TpeyroJibHUKa https://m.edsoo.ru/8866fabe
49 Buemnue yribl
TpEeYrojbHUKa
KonTpossnas pabora no
50 teme "l[lapamienbHbie bubnuoreka [JOK
psIMbIE, CyMMa yIJOB https://m.edso0.ru/8866fe6e
TpeyrojabHukKa"
51 OKpy»XHOCTb, XOP/bl U bubnmoreka [JOK

ANaMETp, UX CBOMCTBA

https://m.edso0.ru/88670800



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800

KacarenpHas x

bu6mmoreka [IOK

52
OKPYXHOCTH https://m.edsoo.ru/88670e9a
53 OKpyXHOCTb, BIUCAHHAs
B yroJ
54 OKpyXHOCTb, BIUCAHHAs
B yroJ
55 [Torsitue o I'MT, bu6moteka [IOK
IIPUMEHEHHE B 33/1a4axX https://m.edso0.ru/8867013e
56 ITonsatue o I'MT, bu6mmoreka [IOK
IIPUMEHEHHE B 33/1a4axX https://m.edso0.ru/88670508
buccekrpuca u
CepeaNHHBIN
57 MePIEHIUKYIISP KaK
reoMeTpruecKue MecTa
TOYEK
58 OKpy>XHOCTb, OIMCAHHAS bubnuoreka [JOK
OKOJIO TPEYrOJIbHUKA https://m.edso0.ru/88670a62
59 OKpyXHOCTb, OTIMCAHHAS
OKOJIO TPEYTrOJIbHUKA
60 OKpy»XHOCTb, BOUCaHHAs bubnuoreka [JOK

B TPEYrOJIbHUK

https://m.edso0.ru/8867103e



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e

OKpyXHOCTb, BIUCAHHAs

61
B TPEYTOJIbHUK

62 [Ipocreiimue 3axaun Ha bubnuorexa [JOK
IIOCTPOCHHE https://m.edso0.ru/88671188

63 [Ipocreiimue 3axaun Ha bubnuoreka [JOK
MOCTPOEHHUE https://m.edso0.ru/886712d2
KonTtponsHas padota no

64 teme "OKpyKHOCTb U bubnuoreka [IOK
Kkpyr. ['eomerpuueckue https://m.edso0.ru/88671462
nocTpoeHus"
[ToBTOpEeHuE 1

65 00001IeHNe 3HAHUIT bubnuorexa [JOK
OCHOBHBIX ITOHATUH U https://m.edso0.ru/886715b6
METO/I0B Kypca 7 Kiacca

66 HToroBast KOHTpOJIbHAS bubnuoreka [JOK

pabota

https://m.edso0.ru/886716ec



https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

67

[ToBTOpEHUE N
0000111eHE 3HAHUI
OCHOBHBIX TTOHSITHI U
METOJIOB Kypca 7 Kiacca

68

[ToBTOpEHUE M
0000I11cHIEe 3HAHNI
OCHOBHBIX TTOHATHH U
METOJIOB Kypca 7 Kiacca

bu6moteka [IOK
https://m.edso0.ru/886719bc

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/886719bc

8 KUIIACC

KoJsnyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bcero u3ydeHusi | odpa3zoBaTejibHbIE
padoThI padoTsbI
pecypcsbl
1 BrINyKkiib1ii MHOTOYTOJIBHUK 1
2 YeTbIpexyrojJbHUK 1
3 [Tapamrenorpamm, ero 1 bubnuoreka [JOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671af2
4 [Tapannenorpamm, ero 1 bubnuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edso0.ru/88671ca0
5 [Tapannenorpamm, ero 1 bubnuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edso0.ru/88671ca0
6 [Tapannenorpamm, ero 1 bubnuoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edso0.ru/88671ca0
bubmuoreka [JOK
7 T 1
pattetit https://m.edso0.ru/88672358
8 PaBHOOOKast 1 IPAMOYTOJIbHAS 1 bubnuorexa [IOK
Tparnenuu https://m.edso0.ru/8867252¢



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e

YacTHble ciiyyan

napajieiorpaMMOB
9 (IpAMOYTOJILHUK, POMO bubamorexa [OK
PAMOYY » POMD, https://m.edso0.ru/88671dea
KBaJIpaT), UX MPU3HAKU U
CBOMCTBA
YacTHble cityyan
napajieIorpaMMOB
10 (IpAMOYTOJILHUK, POMO Bubamorexa [JOK
DIMOYE Sauas https://m.eds00.ru/88671f20
KBaJIpaT), X MPU3HAKU U
CBONCTBA
YacTtHble ciiydan
napajieiorpaMMOB
11 (TIpsIMOYTOJILHHK, pOMO bubmorexa [OK
DAMOYT > POMD, https://m.eds00.ru/8867209¢c
KBaJpar), X MPU3HAKU U
CBOMCTBA
YacTtHble citydan
napaieiorpaMMOB
12 (IpsIMOYTOJILHHK, pOMO bubmorexa [TOK
PAMOYY > POMD https://m.eds00.ru/8867209¢c
KBaJ[paT), UX MPU3HAKU U
CBOMCTBA
bubmuoreka [JOK
13
Hentparbras cHMMeTpit https://m.edso0.ru/88672b14
14 KonTtponpHas pabota o Teme bubnuoreka [IOK

"YeTbIpEXyroapHUKA"

https://m.edso0.ru/88672c9a



https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a

CBolicTBa TUIOIIAIEH

bu6mmoreka [{OK

15
TreOMETPUIECKUX (HUTYp https://m.edso0.ru/886745fe
16 [Tnomaae npsMOyroJpHUKA
@opMyIIBI JIs TUIOIIA N
17 T ep gﬂbHiKa ad bu6moteka [IOK
peyr ’ https://m.eds00.ru/88674a22
napajuiesiorpaMmma
@opMybl IS TUIOIIAAN
s |- ep gnmixa ad Bu6morexa 1[OK
peyr ’ https://m.eds00.ru/88674a22
napajuiesiorpaMmma
DopMysl JyIs IUIOIIAAN
6 |- ep (ZIJIBHEK& ad BuGmmorexa 1[OK
peyr ’ https://m.eds00.ru/88674860
napajiesiorpaMmma
Dopmybl IS TUIOMIAAN
20 T ep ganiKa tat bu6mmoreka [IOK
peyr ’ https://m.edso0.ru/88675288
napajuiesiorpaMmma
21 [Tnomanp Tpanenuu
22 [Tnomanp Tpanenuu
93 Teopema [Iudaropa u eé bubnuoreka [JOK
MPUMEHEHHUE https://m.edso0.ru/88675918
24 Teopema [Iudaropa u eé bubnuoreka [JOK
IIPUMEHEHHE https://m.edso0.ru/88675918
o5 Teopema, oOpaTHas Teopeme

[Tudaropa



https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88675288
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918

26 ®opmyna ['epona

27 ®opmyna ['epona

28 KoHnTponbHas pabora no teme bubnuoreka [{OK
"Tnomans" https://m.eds00.ru/8867579c
[IponopumoHanbHbIE OTPE3KHU.

29 OIr)I GHEJ'IIIGHI/IG nono6ﬂmz brbmorexa [IOK

P https://m.edso0.ru/88673794

TPEYrOJLHUKOB.

30 OTHoIlrenne niaomnaaei
MOI00HBIX TPEYTOJILHUKOB

31 Tpu npuszHaka moaoOus bubnuoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/88673bae

39 Tpu npuszHaka moaoOus bubnuoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673d52

33 Tpu npuszHaka moaoous bubnuoreka [JOK
TPEYroJIbHUKOB https://m.eds00.ru/8867400e

34 Tpu npusHaka noao0us
TPEYroJIbHUKOB

35 Tpu npusnaka noao0us

TPEYrOJIbHUKOB



https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

Tpu npusHaka noxo0us

36
TPEYTrOJIbHUKOB
KoHnTponbHas pabora no teme
37 "[Ipu3Haky og00us bubnmorexa LHOK
P | https://m.edso0.ru/8867445a
TPEYTrOJIbHUKOB
38 CpenHsas TUHUS TPEYroJbHUKA bubmorexa LOK
P peyr https://m.edso0.ru/88672e0c
39 UYeTtslpe 3amMedaTenbHbIE TOUKH bubnuoreka [IOK
TPEYroJIbHUKA https://m.edso0.ru/88672b14
[IponopumoHanbHbIe OTPE3KU
40 B MPSIMOYTOJILHOM
TPEYroJibHUKE
41 Meton noiobus B 3a1auax Ha
MIOCTPOCHHE
42 [Ipumenenue noaoous npu
pElIeHUH TPAKTHYECKUX 3a/1a4
43 [Ipumenenue noaoous npu

PCUICHHUU IIPAKTUYCCKUX 3a/1aq



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672b14

44

Ornpenenenue
TPUTOHOMETPUUYECKUX
GbyHKIUI OCcTpOro yria
PSIMOYT OJTBHOTO
TPEYrOJbHUKA,
TPUTOHOMETPUYECKUE
COOTHOIIICHUS B
MIPSIMOYT OJIBHOM
TPEYroJbHUKE

bu6mmoreka [IOK
https://m.edso0.ru/88675d32

45

OcHoBHOE
TPUTOHOMETPUUIECKOE
TOXIECTBO

bu6moreka [IOK
https://m.edso0.ru/88675f44

46

3HayeHue cCuHyca, KOCUHYca,
TaHTeHCa U KOTaHTeHca /s
yrioB 30°,45°, 60°

47

KounTponsnas pabota no teme:
«I[TogoGHBIE TPEYTOTBHUKIY

48

BsaumHoe pacnonoxeHue
MPSIMOI U OKPY>KHOCTH

49

B3aumMHoe pacroioxxenue
MIPSIMOM U OKPY’KHOCTH

50

B3aumHoe pacnosoxenue
IBYX OKPY>KHOCTEN

bu6mmoreka [JOK
https://m.edsoo.ru/8a1410a8



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1410a8

B3anmHoe pacrnionoxenue

bu6mmoreka [{OK

51

JBYX OKPYKHOCTEU https://m.edsoo.ru/8a1410a8
52 OOmme KacaTeabHbIE IBYX

OKPYKHOCTEHN
53 OO1ue kacaTelbHbIE IBYX

OKPYKHOCTEH
54 I'panycnas mepa nyru

OKPYXHOCTH
55 I'panycnas mepa nyru

OKPYXHOCTH
56 Teopema o BriucaHHoM yriie bubamorera LOK

P r https://m.edsoo.ru/8al1415b2
S7 Teopema o BriucaHHoM yriie Bubmmorexa [JOK
P r https://m.edsoo.ru/8al415b2

58 VYTiel MEXIY XOpJlaMu U

CEKYLIUMU
59 VYTibl MEXIY XOpJlaMu U

CEKYILIUMU
60 Bnncannas okpyXHOCTb
61 BrnincanHas OKpyXHOCTb



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1415b2

62

OnucaHHast OKpYXHOCTb

63

OnucaHHast OKpYXHOCTb

64

KonTponsnas padora Ne 5 o
Teme: «OKpYKHOCTBY

65

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KYpCOB 7
# 8 Ki1accoB, 00001IEHE
3HAHUM

bu6moreka [IOK
https://m.edsoo.ru/8al41ddc

66

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB KYpCOB 7
M 8 Kj1accoB, 0000IIICHIE
3HAHWI

bubmmoreka [IOK
https://m.edsoo.ru/8al4lefe

67

HToroBasi KOHTpOJIbHAS
pabota

bu6mmoreka [IOK
https://m.edso0.ru/8a142368

68

[ToBTOpEHME OCHOBHBIX
MOHATHHI U METOJIOB KypcoB 7
H 8 KJ1accoB, 0000I1IeHHE
3HAHHUH

bubmuoreka [JOK
https://m.edsoo.ru/8al1420ac

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68



https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIIACC

Ne coJep:kaHue KOJIN4€eCTBO JaTa MpoBeAeH A
YpPOKa 4acoB 10 IJIAHY | 1O (aKTy
I'naga 10. Bexropsi (12 4)
§1. IlonsiTue BekTopa (3 4)
1 [Tonarue BexTopa 1
2 PaBencTBO BEKTOpPOB 1
3 OTknaspIBaHUE BEKTOpA OT AJAHHOUN 1
TOYKH
§2. CiioxkeHue ¥ BHIYUTAHUE BEKTOPOB (4 1)
4 CymMa 1ByX BEKTOPOB 1
5 3aKoHBI CIIOKEHUST BEKTOPOB. [IpaBmiio 1
napajuiesiorpamma.
6 CymMMa HECKOJIBKUX BEKTOPOB 1
7 Brruntanue BeKTOpoB 1
§3. YMHo:keHHe BeKkTOpa HA Yucj10. [I[puMeHeHue BeKTOPOB K penieHnIo 3aaau (5 4)
8 [IpousBeneHne BeKTopa Ha YUCIIO 1
9 [IpuMeHeHne BEKTOPOB K PELICHUIO 1
3a/au
10 CpenHsis TMHUS Tpaneuu 1
11 O06o0uiaromuil ypok 1o Teme: 1
«BekTops»
12 Koumponvnas paboma Ne I no meme: 1
«Bexmopuiy
I'nasa 11. Meroa koopauHar 9 4)
§1. Koopannarsl BekTopa (2 4)
13 PasnoxxeHue BekTopa 1o AByM ‘ 1 |




HEKOJIJIMHEAPHBIM BEKTOPaAM

14 Koopaunats! BekTOpa 1
§2. IIpocreiime 3a1a4n B KOOPAUHATAX (2 4)

15 CBs13p MEXly KOOpAMHATaMU BEKTOpa U 1

KOOpJMHATaMM €ro Hayajia U KOHLa
16 [IpocTeitmme 3agaun B KOOpAMHATAX 1

83. YpaBHeHUs OKPY:KHOCTH M npsiMoii (5 1)

17 YpaBHEeHHE JTUHUM Ha MIJIOCKOCTH 1
18 YpaBHEeHHE OKPYKHOCTU 1
19 VYpaBHeHue npsmMon 1
20 O6o0maromuii ypok mo teme: «Meton 1

KOOpJIUHAT»
21 Koumponvnasa paboma Ne 2 no meme: 1

«Memoo xoopournamy

I'naBa 12. CooTHOmEHHUSI MeKIYy CTOPOHAMH M yIJIaMH TpeyrojbHuKka. CkajasipHoe
npousBeaeHue BeKTopos (14 u)
§1. Cunyc, KOCHMHYC, TAHT€HC, KOTAHTeHC yriia (3 4)

22 Cunyc, KOCUHYC, TAHT€HC, KOTAHT'€HC 1
23 OCHOBHOE TPUTOHOMETPUYECKOE 1

TOXJ1eCTBO. DOPMYJIBI IPUBEACHHUS
24 @opmyJIbl Ul BBIYUCIEHUS] KOOPAXHAT 1

TOYKH

§2. CooTHOLICHNS MEKIY CTOPOHAMH H YIJIAMH TPEYroJbHHUKA (5 1)

25 Teopema o uiomanm TpeyrojbHUKa 1
26 Teopema cunycos 1
27 Teopema kocuHycOB 1
28 Pemenue TpeyroapHuKoB 1




29 W3mepurenbHbie paboThI 1 |
83. CkajisipHOe npousBeaeHue BeKTOPoB (6 1)
30 VYTroa Mexry BEKTOpaMH 1
31 CkansipHO€ MPOU3BEJICHNE BEKTOPOB 1
32 CkansipHO€ MTPOU3BEICHUE B 1
KOOpJAMHATAX
33 CBoiicTBa CKAIAPHOTO TPOU3BEICHHS 1
BEKTOPOB
34 O606mmenue no teme: «COOTHOUICHHUS 1
MEXTy CTOPOHAMH H YTJIaMU
TpeyroibHuKa. CKaasipHoe
MIPOU3BEACHNUE BEKTOPOB)»
35 Koumponvnasa paboma Ne3 no meme: 1
«CoomHouienus mexncoy CMmopoHamu u
yenamu mpeyzonvauxa. CxanapHoe
npou3eeoeHue 6eKmopos»
I'naBa 13. JliinHa OKPYKHOCTH U IIOIIAAL Kpyra (13 v)
§1. lIpaBuibHBIE MHOTOYT0JIbHUKH (6 1)
36 [IpaBUIIBHBII MHOTOYTOJIbHUK 1
37 OKpy»XHOCTb, OIIMCAHHAsA OKOJIO 1
MPaBUJIBHOTO MHOTOYTOJIbHHUKA
38 OKpy»XHOCTb, BOUCAHHAs1 B IPABUJIbHBII 1
MHOTOYTOJILHUK
39-40 | ®opmynbl ISl BBIYUCIECHUS MJIOIIAIN 2

MPaBUIILHOTO MHOTOYTOJIbHUKA, €T0
CTOPOHBI M pajnyca BIMCAaHHOU
OKPYXHOCTH




41 ITocTpoenue npaBUIIBHBIX 1

MHOTOYI'OJIbHUKOB
§2. JlimHa OKPYKHOCTH U IUIOIAABL Kpyra (7 4)
42 JlInHa OKPY>KHOCTHU 1
43 Panuannas mepa yria 1
44-45 | Tlnomaas kpyra 2
46 [Tmomane KpyroBoro cexropa 1
47 O6006menue o Teme: «/{nmHa 1

OKPYXXHOCTHU U IJIOMaAb Kpyra»

48 Konmponvnas paboma Ne 4 no meme: 1
«/nuna oxpyscnocmu u naowadsb Kpyaay

I'nasa 14. /IBu:kenusn (6 4)

§1. llonsiTne nBUAKEeHUA (2 1)

49 OTtoOpaskeHune IOCKOCTH Ha cels 1

50 IToHaTre OBIKEHUS IIOCKOCTH 1

82. IapaajieabHblil MepeHoc U MoBopoT (4 1)

51 [TapannenpHbIil nEPEHOC 1
52 [ToBopoTt 1
53-54 | IlousTue cummeTpuu Quryp 2

I'nasa 15. IIpeoopa3oBanue nogodus. [logodue puryp (4 4)

§1. IloxoOme MHOTOYI0JIbLHUKOB (2 1)

55 IIpencraBnenue o mo1oOHBIX puUrypax. 1
ITo106HBIE MHOTOYT OJIBHUKH




56 Teopemsl 0 epuMeTpax U IJIOIMAIIX 1

§2, 3 IIpeodpazoBanne nogodus. [Ipumenenne nogo0us K 10Ka3aTe/bCTBY TeOPpeM H pPelIeHUI0
3aaa4 (2 9)

57 T'omorerus. CBoiicTBa TOMOTETHH. 1
[Tono6ue npousBoOIBHBIX GUTYP

58 [Ipumenenne moaobust x 1
JI0Ka3aTeNIbCTBY TEOPEM U PELLIEHUIO
3aza4

IToBTOpeHue (8 1)

59 [ToBTOpenue no teme: «BekTOpbI» 1

60 [ToBTOpenue o Teme: «Meron 1
KOOPAWHATY

62-63 | [loBTOpenue no teme: «COOTHOLIEHHS 2
MEXy CTOPOHAMU U YTiaMu
TpeyroiapHuka. CkansipHoe
MIPOU3BEICHNE BEKTOPOB

64-65 | [loBTOpenue no teme: «JlnHa 1
OKPY>KHOCTH U IUIOLIAAb KPYTay»

66 [ToBTOopenue o teme: «JIBUKeHUD) 1

67 HToroas KOHTpoJbHas paboTa 1

68 Hrorosslii ypok 3a Kypc 9 knacca 1

Hroro: 68







MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
INPOI'PAMMOBI

7 KIIACC
Kon N o
IIpoBepsiemble MpeaMeTHbIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/bHOIi MPOrpaMMbl OCHOBHOT'O
NPOBePsIEMOT0
POBEP 0011ero oopa3oBaHus
pe3yJabTaTa
6 I'eomerpust

Pacrio3HaBaTh u3yueHHBIE T€OMETPUYECKHE (PUTYpHI, OIMpEeNeisITh MX B3aHUMHOE DPACIOJIOKEHHEe, U300paxarhb
6.1 reoMeTpuueckue (GUrypbl, BBIIOIHATH YUEPTEKHU MO YCIOBUIO 3a/1aui. VI3MepsATh TMHEWHbIE U YTIOBbIE BEIUYUHBL.
Pemats 3aaun Ha BHIYKCIICHUE JJIUH OTPE3KOB M BEJIMYUH YTIIOB

[[e.]'[aTL l"p}I6YIO OLCHKY JIMHENHBIX U YIJIOBBIX BCJIMYUH IIPEAMCTOB B peanLHoﬁ JKU3HU, PAa3MCPOB IIPUPOAHBIX

6.2
00BeKTOB. Pa3znuyars pa3mepsl 3TUX 0OBEKTOB MO MOPSAKY BETUUNUHBI
6.3 CrpouTh 4epTekH K TeOMETPUUECKUM 3a7a4am
6.4 [Tonp30BaThcs MpU3HAKAMHM PABEHCTBA TPEYrOJbHUKOB, MCIOJIB30BaTh NMPU3HAKK M CBOMCTBAa PaBHOOEAPEHHBIX

TPECYTrOJIbHUKOB IIPpHU PCHICHUHU 3a1aY




6.5

HpOBOILI/ITI) JIOTUYCCKUC PACCYKACHUSA C UCITI0JIb30BAHUEM I'COMCTPUICCKHUX TCOPEM

[Tonp30BaTbCs NMPU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYrOJIBHUKOB, CBOMCTBOM MEJIUaHbI, IIPOBEIAEHHON K

6.6
TUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYrOJIbHHUKA, B PEIIEHUHA F€OMETPUYECKUX 3a/1a4
6.7 OmnpenensaTs NapauieNbHOCTh MPSIMBIX C MOMOIIBIO YIVIOB, KOTOpble 00pa3yeT ¢ HUMHU cekymasd. Onpenensrs
' MapajuIeIbHOCTh NPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSAMOM 10 TOUEK JAPYrou MpsiMoit
6.8 Pemrate 3amaun Ha KieT4aroit Oymare
[IpoBOANTE BBIYMCIECHUS M HAXOAWUTh YUCIIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB B T€OMETPHUECKHX 3aJadax C
6.9 UCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJbHHUKOB M MHOTOYIOJbHHMKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpHU
IIEPECEYCHHHU JIBYX MTapaJUIEIbHBIX IPSAMBIX CeKyllel. PelmaTe npakTuueckue 3aja4n Ha HAXOKICHUE YITI0B
6.10 Bnaners noHATHEM T€OMETPUUYECKOIO MeCTa TOYEK. YMETh OINpeneniTh OUCCEKTPUCY yIyla U CepelUHHbIN
' NEPIEHIUKYIIAP K OTPE3Ky KaK F€OMETPUYECKHE MECTA TOUEK
6.11 @opMynMpOBaTh ONPEACICHUS OKPY)KHOCTHM M Kpyra, XOpAbl M JMaMeTpa OKPY)KHOCTH, IOJIb30BaTbCS MX

CBOMCTBaMH. Y METh MMPUMCHSTD 3TU CBOICTBaA IIpyu PCIICHNHU 3a1a4




Biragete moHsATHEM ONMCAaHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaxoauTh €€ ueHtp. Ilonp3oBarbes

6.12 (dakTaMu 0 TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJLHUKA IIEPECCKAIOTCS B OJTHOM TOYKE, M O TOM, YTO CEPEIUHHBIC
MEePIEHIUKYIISIPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCS B OJJHON TOUKE
6.13 Brnaners noHsATHEM KacaTelbHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOUN O MEPIEHIUKYIIPHOCTH KacaTEeIbHOMN
' U pajnyca, IpOBEAEHHOTO K TOUKE KacaHus
6.14 [Tonp30BaThCS MPOCTEHIITUMU TEOMETPUUECKUMH HEPABEHCTBAMU, TIOHUMATh MX MPAKTUYECKUA CMBICT
6.15 [TpoBOAWTE OCHOBHBIE TEOMETPUUECKHE TOCTPOCHHUS C TIOMOIIBIO ITUPKYJIS U JTUHEHKH
8 KIIACC
Kon . .
IIpoBepsiemble peMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbl OCHOBHOTI'O
NPoBePSIEMOro
posep 001Iero oopazoBaHus
pe3yJabTara
6 I'eomeTpust
6.1 Pacno3HaBaTh OCHOBHbBIE BU/bI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJb30BaThCS UX CBOMCTBAMU MPU PELICHUU

TCOMECTPHUUYCCKUX 3ada1d




6.2

[IpuMeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI MEIMAH TPEYroJibHUKA (LIEHTpa Macc) B PELLIEHUU 33434

Biagets moHsTHMEM CpegHEN JIMHUM TPEYroJbHUMKA M Tpaleluuy, NPUMEHATh MX CBOMCTBA IPHU DPELICHHUH

6.3 reomeTpuueckux 3aaad. Ilomp3oBarbest TeopemMor aneca M TEOPEMOM O MNPONOPLUUOHAIBHBIX OTPE3KaX,
MPUMEHSTH UX JIJISl pELIeHUs] TPAaKTUYECKUX 3a]1a4
6.4 [IpumeHsTh pU3HAKY 000U TPEYTOJIBHUKOB B PELIEHUH F€OMETPHUYECKHX 3a7a4
[Tons3oBatbest Teopemoit Iludaropa mms pemieHUss TEOMETPUUYECKUX U TpaKTHUYeCKux 3aaad. CTpoHTh
6.5 MaTeMaTHYeCKyl0 MOJENb B MPAaKTUYECKUX 3a/JadaX, CaMOCTOSTENbHO JeNaTh YepTEX U HAXOJIUTh
COOTBETCTBYIOIINE JJINHBI
6.6 BrageTs noHATHAMEU CMHYCA, KOCUHYCA U TAHT€HCA OCTPOro YIia MpsSMOYTOJIbHOIO TpeyroyibHUKa. [lonb3oBaTecs
' STUMU MOHATUSAMH IS PEILIEHUS MPAKTUYECKUX 3a/1a4
6.7 BoruncnsaTte (pa3audHbIME crIocO0amMu) IIIONIA/lb TPEYroJbHUKA U TUIOIIAI MHOTOYTOJIbHBIX GUryp (MOJIB3YSCh,
' r7ie HeoOX0IMMO, KaNbKyIATOpOM). [IpuMEHSATh MOTyYeHHbIE YMEHUS B MPAKTUYECKUX 3a7a4ax
6.8 Bragetes NOHATHSAMHM BIMCAHHOTO M LEHTPAJbHOIO YIJIAa, MCIOJb30BaTh TEOPEMbI O BIMCAHHBIX YIJIAX, yriax
' MEX]ly XOpJaMH (CEeKYIIMMHU) U yIiie MEXy KacaTeJIbHON M XOPI0H MpU PEeLIeHNH FreOMETPUYECKHX 3a/1a4
6.9 Bnagers moHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIBHUKA MTPU




pelieHuu 3a1a4y

HpI/IMeHHTI) IMOJTYYCHHBIC 3HAHUSA HA NPAKTUKC — CTPOUTH MAaTEMATUUCCKUEC MOACIIN IAJId 3aaa4 peaJIbHOfI KHN3HHU U

6.10 MPOBOJIUTH COOTBETCTBYIOIIME BBIYHCICHUS C TNPUMEHEHHWEM I0J00HS W TPUTOHOMETpUHU (TIONB3YsICh, TIE
HE00X0IMMO, KaJIbKYJISITOPOM)
9 KJIACC
Kon . .
IIpoBepsiemble MpeaMeTHbIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/bHOIi MPOrpaMMbl OCHOBHOTO
NPOBePSIEMOT0
poBep 0011ero oopazoBaHus
pe3yJabTaTa
6 I'eomeTpust
3HaTh TPUTOHOMETpUUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOJIUTh C HMX IOMOIIBIO PA3JIUYHBIE 3IIEMEHTHI
6.1 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYIOJbHBIX TPEYroJbHUKOB»). Haxomuth (C MOMOIIBIO
KaJIbKYJISITOPA) JJTMHBI M YIJIbI U HETaOIMYHBIX 3HAYCHUH
6.2 ITonp3oBaTbes GopMylIaMu TNPHUBEIEHUS W OCHOBHBIM TPUTOHOMETPHUECKUM TOXAECTBOM JJISI HAXOXKJICHHS

COOTHOIICHUI MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU




6.3

Hcnonp30Bare TEOpEMbI CHHYCOB M KOCHHYCOB JUIS HAXOXJICHHS DPa3jIU4HBIX JJIEMEHTOB TPEYrOJIbHUKA
(«peleHue TPEeyroJbHUKOBY), IPUMEHITH UX MPU PELICHUH F€OMETPUYECKUX 3a7a4

6.4

Bragets nousTHsMH mpeoOpa3oBaHUs TOI00MS, COOTBETCTBEHHBIX JIEMEHTOB M000HBIX duryp. [lomp3oBarhes
CBOMCTBAMH TOA0OMSI TMPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JJIUHBI U HAXOAUTH YIIIbl Y MOAOOHBIX (UTYD.
[IpuMeHsTh CBOICTBA MOAOOMS B MPAKTHUYECKUX 3a7adax. YMETh MPUBOAWTH MPHUMEPHl MOJO0OHBIX (UTYp B
OKPYXKAIOIEeM MHUPE

6.5

[Tonp30BaThcsi TeOpeMaMu O TPOM3BEACHUU OTPE3KOB XOPJ, O MPOM3BEICHUU OTPE3KOB CEKYIIUX, O KBaaparTe
KacaTeabHOU

6.6

[Tonb3oBaTbcsi BEKTOpaMu, MOHUMATh WX T'€OMETPUYECKUN W (PU3MYECKUIl CMBICH, MPUMEHSATh UX B PELICHUU
reoMeTpruecKux U ¢puznyeckux 3amad. [IpuMeHsTh ckanspHoe Ipou3BeIeHUE BEKTOPOB ISl HAX0XKACHUS UIUH U
yTJIOB

6.7

[Tonp30BaThCst METOIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH T€OMETPUUYCCKUX U MTPAKTUYECKHUX
3a1a4

6.8

Bnagers mnonsaTUsAMU MMPaBUJIBHOI'O MHOT'OYI'OJIbHUKA, IUIMHBI OKPYXHOCTH, IOJIUHBI AOYT'M OKPYKHOCTH U
paI[HaHHOﬁ MCPBI yIJia, YMCTb BBIYUCIIATH IUIOMIAAb Kpyra M €ro JacTeu. HpI/IMeHHTL INOJTY4YCHHBIC YMCHUS B
MPAKTUYCCKUX 3aJavdax




6.9 HaxomuTh ocu Wi HEHTPBI CUMMETPHH (DUTYP, TPUMEHATH ABHKEHHS IUIOCKOCTH B MMPOCTEHIITUX CITydasix
[IpuMeHATH NOJTydEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJIEIH VIS 3314 PEeaJIbHON KU3HU U
6.10 MIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHHUS C TNPUMEHEHHEM TMOJO0MS W TPUTOHOMETPUYECKUX (PYHKIMM

(momB3ysICh, i€ HEOOX0IMMO, KAJIbKYJIATOPOM)

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
6 I'eomeTpust
6.1 HauanbHbie nonstus reomerpuun. Touka, npsmas, OTpe30K, Jyd. Yroisl. Bunabel yrioB. BepTukanbHble U CMEXKHBIE
' yribl. buccekrpuca yria. Jlomanas, MHoroyroiasHuK. [lapannenbHOCTs M EPHIEHAUKYISIPHOCTD MPAMBIX
6.2 Cummetpuunblie Gurypsl. OCHOBHBIE CBOICTBa 0CeBOM cuMMeTpHuH. [IpuMepbl CHMMETPHH B OKPYXKAIOIIEM MHUpe




OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI0 LHUPKYNIA Hu JuHEHKku. TpeyronbHuk. BreicoTa, memmana, OumccekTpuca, MX

6.3 .
CBOMCTBA

6.4

6.5 CBoiicTBa U MPU3HAKY PaBHOOEPEHHOTO TpeyrojbHUKA. [IpU3Haku paBeHCTBA TPEYTOJIbHUKOB

6.6 CpoiicTBa U NPU3HAKY MMapaljieNbHbIX NpsMbIX. CyMMa yIJIoB TpeYrojbHUKA. BHElIHNe yribl TpeyrojibHUKa

6.7 [IpssMoyronpHeI TpeyroJbHUK. CBOMCTBO MEAMAHBI MPSIMOYTOJBHOTO TPEYrOJbHUKA, MPOBEAEHHONW K TMIIOTEHY3E.
' [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSAMOYTOJIbHBIN TPEYroJIbHUK C YIJIoM B 30°

6.8 HepaBeHcTBa B reoMeTprun: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH, TeopeMa O O0JIbILIEeM yIJie U
' 0oJbIICH CTOPOHE TpeYrojbHUKA. [leprneHaAuKynsp u HaKIOHHAs

6.9 I'eomeTpuueckoe mMecTo TOuYeK. brccekTpuca yria U CepeIMHHBIN MEPHEHAUKYISAP K OTPE3KYy KaK I€OMETPUUYECKHE
' MeCTa TOYEK

6.10 OKpy)XHOCTb M KpYI, XOpJa W JuaMeTp, HX CBOMCTBAa. B3auMHOe pacmojio)KEeHHE OKpPYKHOCTH M IPSMOM.
' KacarenbHas u cexyiias K OKpyKHOCTH

6.11 OKpyXHOCTb, BOUCaHHAas B yroJj. BrincanHas U onucaHHas OKpYKHOCTH TPEYrOJIbHUKA

8 KUIACC




Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

6 I'eomerpust

6.1 UYersipéxyrosnbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpaneuwus, paBHoOOKast Tparemusi, €€ CBOWCTBa U pU3HAKU. [IpsMoyrospHas Tpamenus

6.4 Meron yasoenus meauansl. LlenTpansHas cummetpus. Teopema Paneca U TeopeMa 0 NPONOPLUHOHATIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TPEeYTrojbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuUKa

6.6 [Tomobue TpeyronbHuKOB, kK0dhdunueHT nmoaodus. [IpuzHaku mogodust TpeyroapbHUKOB. [IpumMenenne moaoous npu
' pELICHUH TPAKTHYECKUX 3a/1a4

6.7 Dopmysbl Ui IIOMAAN TPEYTOJIbHUKA, MapajielorpaMMa, pomoa U Tpareuuu

6.8 CaoiicTBa 1uiomaaei reomerprudeckux puryp. OTHOIIEHHE TUIOMIAACH TI0I00HBIX GUTYD

6.9 Brruncnenue mioimaseil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIET4aToi Oymare

6.10 Teopema IIudaropa. [Ipumenenue Teopemsol [Tudaropa npu pemeHny MpakTUYECKUX 3a]1a4

6.11 CuHyc, KOCHHYC, TaHI'€HC OCTPOrO yrja THpsSMOYTOJBHOTO TpeyrosbHuKa. OCHOBHOE TPUTOHOMETPHUUECKOE

TOXAecTBO. TpuroHomerpudeckue ¢pyHkuu yrios B 30°, 45° u 60°




6.12

BrucanHubie ¥ IEHTpaJIbHBIE YIUIBI, YIOJI MEXY KaCaTeIIbHOW U XOPAOM. YIUIBI MEXIy XOpAaMu U CEKyILUMHU

6.13 BnucanHble ¥ ONMCAHHBIE YETHIPEXYTObHUKI
6.14 B3aumHoe pacnonoxenue 1Byx okpyxHocteil. Kacanue okpyxHoctei. O011re KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, Tanrerc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOpPMYIIbl MPUBEACHUS
6.2 Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PellleHre MpakTHYeCcKHUX 3aqad C MCHOJIb30BaHUEM
' TEOPEMBbI KOCHUHYCOB U TEOPEMbI CHHYCOB
6.3 [IpeobOpazoBanue nomooms. [logodre cOOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema 0 NpoM3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOMU3BEIACHMM OTPE3KOB CEKYIUX, TEOpeMa O KBaJpare

KacaTeJIbHOU




Bekrop, mnmmHa (MOIydh) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO HAMPABICHHBIE BEKTOPHI,

6.5 KOJUIMHEApHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpAllMM HAJ BEKTOpaMH. PasnokeHue BekTOpa IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM

6.6 Koopaunats! Bekropa. CkaliipHOE IPOU3BEIEHNE BEKTOPOB, MPUMEHEHHUE /ISl HAXOKACHUS IJIMH U YTJIOB

6.7 JlexapToBBI KOOpAVHATHI Ha IUIOCKOCTH. Y PAaBHEHHUs MPSIMOM M OKPYKHOCTH B KOOPJMHATAX, [IEPECEUCHUE OKPYKHOCTEN
' U NpsAMBIX. MeTo KOOpAUHAT U €r0 NPUMEHEHUE

6.8 [TpaBuIBHBIE MHOTOYTOJIEHUKA

6.9 JlinHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIYACICHUE [UIMH OYI OKPYKHOCTEH

6.10 [Tmomanp kpyra, ceKTopa, cerMmeHTa

6.11 JIBM)KEHUS IIJIOCKOCTH M BHYTPEHHUE CUMMETpuM (uryp (3ieMeHTapHble npezcraBieHus). [lapamienbHblil nepeHoc.

IToBopot

INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOIT'PAMMbI OCHOBHOI'O OBHIET'O OGPA3OBAHUSA

Kon

NpoBePSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM Pe3yJIbTaTaM OCBOCHUSI OCHOBHOI 00pa30BaTeIbHOMI
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC




YMeHHe onepupoBaTh NOHATHSAMHU: MHOXECTBO, IIOJMHOXECTBO, OIEpallMd HaJ MHOXECTBAMHU; YMEHHUE
OTIEPHPOBATH MOHATUSAMH: Tpad, CBSI3HBIA Tpad, AEpeBO, IUKI, MPUMEHATh MX NpPU PEIICHUH 3a[1ad; YMECHHE
HCII0JIb30BaTh IpapUuecKoe IMPEACTAaBICHUE MHOXECTB [yl ONKUCAHUS PEAIbHBIX INPOLIECCOB U SIBICHUMN, MPHU
pELIeHNH 3a]a4 U3 JIPYTUX y4eOHbIX IPEIMETOB

Vmenune ONECpHUPOBATH MOHATHUAMU: OIPCACICHUE, aKCHUOMaA, TCOpEMa, JOKa3aTCIbCTBO, YMCHHE paCIlO3HABaTb
HUCTUHHBIC W JIOXKHBIC BBICKA3bIBAHHA, IPUBOAWUTHL NPUMEPLI W KOHTPIIPUMEPHBI, CTPOWUTH BBICKA3bIBAHUA U
OTpULIAHUA BBICKa3bIBAaHUH

VYmenune ONCpHUpOBaATh MOHATHUAMMU: HATYPAJTIBbHOC YUCIIO, IIPOCTOC U COCTABHOC YUCIIO, ACIIMMOCTb HaTypaJlbHbBIX
YUCCIl, NpPU3HAKKU ACTIUMOCTH, LCJI0€ YHUCIO, MOAYJbL 4YHCIIA, OOBIKHOBEHHAS I[p06b n JaccsiaTudHada ,Z[p06b,
CTaHI[apTHHﬁ BH/J YKClia, paluOHAJIbHOC YUCJI0, UppalluOHAJIIBHOC YH1CIIO, apI/I(bMeTI/I‘IeCKI/Iﬁ KBa,Z[paTHBIﬁ KOpPE€Hb,
YMCHHC BBIIIOJHATD JIEUCTBUS C quciiaMHy, CpaBHUBATb W YHOPAAOYMBATHL 4YUCIIA, NPCACTABJIATH YHCIIAa Ha
KOOp,HHHaTHOﬁ HpHMOﬁ, OKPYIUIATH YKUCJIa, YMCHHC ACJIaTh IPUKUIAKY U OLCHKY pE3yJibTaTa BBIYHCIICHUH




YMeHue onepupoBarh MOHATHSAMH: CTENEHb C LIEJIbIM IOKa3aTesieM, apu(pMETHUUECKUN KBaJApaTHBIH KOpEHb,
MHOTOYJIEH, anredpandeckas qpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOW CTETIEHU OOJIbIIE €TMHHIIb;
YMEHHE BBINOJHATh Pacdy€Thl Mo Qopmynam, MpeoOpa3oBaHMs LEIbIX, JPOOHO-pAllMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUN C KOPHSIMH, pa3jO’KEHHE MHOTOYJeHa Ha MHOXUTENIH, B TOM YHCIE C HCIOJIb30BaHUEM (POpMyl
Pa3HOCTH KBaJpATOB U KBAJAPATA CYMMBI U Pa3HOCTH

YMeHne omnepupoBaTh TOHSATHAMH: YHCIOBOE pPABEHCTBO, YpaBHEHHE C OJHOW TIEPEMEHHOW, YHCIIOBOE
HEpaBEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHME pellaTh JIMHElHble W KBaJpaTHbIE ypaBHEHUS, IPOOHO-
palMoOHabHBIE YPABHEHUS C OJTHOW MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX YPAaBHEHHH, IMHEITHBIE HEPABEHCTBA
U UX CHCTEMBbI, KBaJpaTHbIE U JPOOHO-pallMOHATIbHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM, B TOM YHWCIE MpHU
pelIeHnH 3a7a4d U3 JPYrux MpeIMeToB U MPaKTUYECKUX 3a7ay; YMEHUE HUCI0JIb30BaTh KOOPAMHATHYIO PSIMYIO U
KOOPJIMHATHYIO TUIOCKOCTh 7151 M300pakeHUsI pellieHU YpaBHEHH, HEPABEHCTB U CUCTEM




YMeHne omepupoBaTh MOHATHAMHU:  (QYHKIUSA, TpaduKk QYHKIUH, HyIH (QYHKIHHA, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, MPOMEKYTKHA BO3pacTaHUs, yObIBaHUS, HaWOoJbllee W HaWMEHbIIEe 3HAYCHUS (YHKIUH;
YMEHHE ONEPUPOBAThH MOHATUSMU: TPsiMasi MPONOPIIMOHATLHOCTD, JTHHEHHAs QYHKINA, KBaapaTHuHash (QyHKIHS,
oOpaTHasi MPONOPIMOHATIBHOCTh, Napabojia, rumnepboia; yMeHHEe CTPOUTh Ipaduku (YHKIMHA, HCIIOIb30BaTh
rpaduKu JUTST OTPEAEITICHHUsT CBOWCTB IPOIECCOB M 3aBHCHMOCTEH, Uil pelIeHUs 3a/1a4 U3 JAPYruX Y4eOHBIX
MPEIMETOB U peabHOM JKU3HU; YMEHHE BBIPAXXaTh POPMYJIaMH 3aBUCHMOCTH MEXY BETMIMHAMHU

YMeHue omnepupoBaTh MOHATUSMHU: MOCIEIOBATENILHOCTh, apU(pMeTHUecKas W TeOMEeTpUYecKash IpOTrpeccHui;
YMEHHE HCIOJIB30BaTh CBOICTBA MOC/IE0BATEIbHOCTEN, (DOPMYIIBI CYMMBI U OOIIETO YjeHa MPH PElIeHUH 3aad,
B TOM YHCJIE 33/1a4 U3 IPYTHX Y4EOHBIX IPEIMETOB U peaibHOU KU3HU

VYmenune peuiaTh 3aa4u pa3HbIX THUIIOB (B TOM YHCJIE HA IMPOLCHTHI, A0JW W YaCTHU, ABHXKCHUC, pa60Ty, OCHY
TOBApPOB U CTOUMOCTH IIOKYIIOK M YCJIYI', HAJOI'H, 3aJa4u U3 obnactu YIpaBJICHUA JAYHBIMU U CEeMEMHBIMU
q)HHaHCEIMI/I); YMCHHUE COCTaBJISITh BBIPAKCHHA, YPABHCHUS, HCPABCHCTBA U CHUCTEMbI 110 YCJIOBHUKO 3a1a4H,
HCCICA0BATh IMOJTYUCHHOC PCIICHHUEC U OLICHUBATDH HpaB,Z[OHOI[O6HOCTb MOJIYYCHHBIX pPE3YJIbTAaTOB




YMeHne onepupoBaTh MOHATHSIMU: (UTypa, TOUYKA, OTPE3OK, MpsMas, Jyd, JIOMaHas, YroJ, MHOTOYIOJbHHK,
TPEYrOJIbHUK, PAaBHOOEIPEHHBIN W PABHOCTOPOHHUN TPEYrOJIbHUKH, HPSIMOYIOJIbHBIN TPEYroJbHHUK, MEIuaHa,
OucceKkTpuca M BbICOTa TPEYroJIbHUKA, YETHIPEXYTOJBbHUK, MapajuieorpaMM, poMO, MpsIMOYTOJIbHUK, KBajpar,
Tpamneuus; OKpYKHOCTb, Kpyr, KacarejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHM (UTI'YypaMU; YMEHHE pellaTh
3a/laud, B TOM YHUCJIE€ U3 MOBCETHEBHOM >KM3HHU, HAa HAXO0XJECHHE T€OMETPUYECKHX BEJIWYUH C IPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB QuUryp u (akros

10

YMeHue omnepupoBaTh MOHITHSIMH: PAaBEHCTBO (UTYp, PABEHCTBO TPEYroJbHUKOB; MApAUIENbHOCTh U
MEePIEeHIUKYIAPHOCTD MPSMBIX, YTOJI MEXKIY NMPSMBIMH, MIEPICHANKYISIP, HAKIIOHHASL, POEKIus, nogoodue duryp,
MOJAOOHBIE TPEYrOJbHUKH, CHUMMETPHUsSI OTHOCUTEIIbHO TOYKM U MPSMOM; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPHUIO U noiobue (puryp, napaieqbHOCTb U MEPIEHIUKYISIPHOCTD MPSIMBIX B OKPYXKAIOLIEM MHUpE
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YMeHue omnepupoBaTh MOHATUSIMH: JJIMHA, PACCTOSHHUE, Yrojl (BEeMWYMHA Yyrja, CHHYC M KOCHHYC YrIJia
TPEYroJbHUKA), IUIOMIA/h; YMEHUE OICHUBATh Pa3Mephbl NMPEIMETOB M OOBEKTOB B OKPYKAIOIIEM MHUPE; YMEHUE
MPUMEHSATH (OPMYJIbl IEPUMETPA U MJIOLIAJAN MHOTOYTOJIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, o0bema
MIpsAMOYT'OJIBHOTO MapauICJICnuIeaa, YMCHUC MPUMCHATh IMIPU3HAKHU PAaBCHCTBA TPCYT'OJIbHUKOB, TCOPEMY O CyMME
VIJIOB TpeyrojibHUKa, Teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOIICHHS JJisi BBIYMCICHUS JIJTUH,
paccTOsIHUM, TIOAAei

12

YMenne nzo0OpaxaTh TUIOCKHE (PUTYpbl B MX KOMOWHAIIMU, TIPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C TMOMOIIBIO
YepTEKHBIX HHCTPYMEHTOB H AJIEKTPOHHBIX CPEACTB MO0 TEKCTOBOMY HIIM CHMBOJIBHOMY OITUCAHUIO

13

VYmenune OIICpHUPOBATH MOHATUAMU: HNPAMOYIroJibHasgd CHUCTEMA KOOPAWHAT, KOOPAWHATBI TOYKH, BCKTOP, CyMMa
BCKTOPOB, IIPOU3BCACHHEC BCKTOpa HaA YHUCIIO, CKAJAPHOC IIPOM3BCACHUC BEKTOPOB, YMCECHHUC HCIIOJIb30BaTh
BCKTOPBI U KOOPpAWHATHI JIsA IPCACTABIICHHUA MJaHHBIX W PCHICHHUA 3aJad, B TOM YHUCIIC W3 APYIruX yLIe6HI>IX
npeaAMETOB U peaﬂbHOﬁ JKHU3HHU
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YMeHne onepupoBaTh MOHATUSIME: CTOJIOMKOBBIC U KPYTOBBIE IUArpaMMBbl, TaOIHIEI, cpeHee apu(MeTHIecKoe,
MeauaHa, HauOoJiblllee ¥ HauUMEHbIllee 3HAueHUs, pa3Max UUCIOBOro Habopa; yMEHUE U3BJIEKaTh,
MHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh MHPOpPMAIUIO, MPEJCTABIECHHYIO B TaOluMLax M Ha JAMarpaMMax,
OTPAKAIOILYIO0 CBOWCTBA M XapaKTEPUCTUKH PEAIbHBIX IIPOLIECCOB U SIBJICHUM; YMEHHE PAaCIIO3HABATh U3MEHYMBBIC
BEJINYMHBI B OKPYXKAIOLIEM MHpE

15

YMeHue omnepupoBaTh MOHSATHUSAMH: CIIy4alHBIN ONBIT (CIydallHBIM SKCIEPUMEHT), 3JEMEHTapHOE COObITHE
(dnmeMeHTapHBIM MCXOJ) CIy4yailHOTO OmbITa, CllydyailHO€ COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHUE HAXOIHUTh
BEPOSITHOCTH CIy4allHBIX COOBITUH B OMNBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU; yMEHUE
pelmarh 3ajauyd METOJOM OpPraHM30BAaHHOrO mepedopa U C HMCHOJIb30BAHUEM IMpaBWIIa YMHOXKEHUS; YMEHHUE
OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITUNA M SIBICHUH, MOHUMAaTh POJb MPAKTUYECKU JOCTOBEPHBIX H
MaJIOBEpPOSTHBIX COOBITUH B OKPYXAIOIIEM MUPE W B KU3HU; 3HAKOMCTBO C MOHSTHEM HE3aBHUCHMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENT U €r0 POJIbI0 B MACCOBBIX SIBIICHUSAX
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YMenne BEIOUpaTh MOAXOIMIINNA N3yISHHBI METO/T JUTS PeIICHHs 3a/1a41, IPUBOINUTH IPUMEPBI MAaTEMAaTHUECKUX
3aKOHOMEPHOCTEH B IIPUPOJIE U )KU3HHU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU B UICKYCCTBE, OIIUCHIBATh
OT/EIIBHBIC BBIJAIOIIHAECS PE3YJbTAaThl, IOJYYECHHBIE B XOJE pa3BUTUS MaTEMaTUKM KaK HayKHW, IPHUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU

HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbIX HA OI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Uwucna v BEIYUCTICHUS

1.1 Harypanbnbie u nensie yncina. [Ipu3Haku 1e1MMOCTH HENbIX YHCes

1.2 OOBIKHOBEHHBIE U ICCATHYHBIE APOOH, MPOIIEHTHI, OCCKOHEYHBIC ITEPHUOTUICCKHIE IPOOH

1.3 Pannonaneuelie yncna. Apudmernyeckue onepary ¢ paloHAIbHBIMU YMCIAMU

14 JeiicTButenpHblie yncia. ApupMeTuyecKkre onepamnuy ¢ AeUCTBUTEILHBIMU YHCIAMU

15 [TpubnmkEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYIJICHHS, TPUKUIKA U OLEHKA Pe3yIbTaTa BHIYUCICHUIN
2 AnreOpanvecKkre BbIpaKEHUS

2.1 BbykBeHHBIE BbIpaykeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )

2.2 Crenens ¢ 1enbiM mokasareneM. CTeneHb ¢ pallMoHaIbHBIM MoKaszareneM. CBOWMCTBA CTECHH




2.3

MHuorousieHsl

24 Anrebpandeckast 1poOb
2.5 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JlelicTBrs ¢ apupMEeTHUECKUMU KOPHIMH HaTypalbHOU CTEIIEHU

3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 Lenbie u 1poOHO-parMoHaIbHBIC YpaBHEHUS. CUCTEMBI U COBOKYITHOCTH YPaBHCHHIA
3.2 Lenbie u 1poOHO-paIMoHaIbHBIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4

4 YucaoBble MOCIEN0BATENLHOCTH
4.1 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
4.2 ApubdmMernueckas ¥ TeOMeTpUUecKas nmporpeccuu. @opmMyiia CI0KHBIX MPOIEHTOB

5 OyHKIMH

Oyukuus, cnocoOwl 3amanus pynkuuu. ['paduk dyrknuu. O61acTh onpeaencHUs U MHOXKECTBO 3HAYEHHH (PYHKIIUU.

5.1. Hynu ¢ynkuun. [IpoMexyTku 3HaKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (YHKIHUU. MakCUMyMbl U MUHHUMYMBI

¢ynkuuu. Hanbosplee 1 HauMeHblee 3HaueHne QyHKIUU Ha TPOMEXYTKE




Koopaunats! Ha IpsAMOM U INIOCKOCTH

6.1 KoopnunaTtnas npsmas

6.2 JlexapTOoBBI KOOPIMHATHI HA TIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl 1 Ux cBoicTBa

7.2 TpeyronbHuk

7.3 MHOToyroasHUKU

7.4 OKpYXHOCTh ¥ KPYT'

7.5 N3mepenune reoMeTpuIecKuX BETHIUH

7.6 BekTopsl Ha MJI0CKOCTH
8 BeposTHOCTh M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepostHOCTB

8.3 KombOunatopuka

8.4 MHoxecTBa

8.5 I'pader
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