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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONMPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydYeHUs reOMETpUH Ha ypPOBHE OCHOBHOIO
o011ero o0pa3oBaHus 3aKIIOYAETCS] B TOM, YTO OOYYaIOLIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3AKIIIOUECHUS, JOKA3bIBATh
VICTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCykKJIe€Huss «OT TMPOTHBHOIO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKIACHUS.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISETCS HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUH KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3ajaad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPEJEIUTh F€OMETPUUYECKYIO (DUTypy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst winu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCA YUYHUTCS CTPOUTh
MaT€MaTUYeCKHEe MOJIETM  pEalbHBIX JKU3HEHHBIX CHUTyallMil, MPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTb ITOJYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JIPYTUMH yueOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX YMEHUH B (DU3UKE U
TEXHUKEe. OTH CBA3M HauOosiee SpPKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuyeckue cootHoumeHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEAYIOLUIME OCHOBHBIE DPa3eibl
conepxkanusi: «l'eomerpuueckue Gurypsl W UX cBoicTBa», «l3mepeHue
F€OMETPUYECKUX  BEIMYUH», «J[eKapTOBBl KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bektops», «JIBmkenus maockocTmy, «IIpeodpasoBanus mog00us».

Ha uzyuenue yueGHOro Kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce
— 68 yacoB (2 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukaneHele U CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U IEPIEHIUKYIISIPHOCTD IIPSIMBIX.

CumMmetrpuuHsble purypsl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHU B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS MU JIMHEWKU. TpeyrojbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOEpEeHHBIN U  PAaBHOCTOPOHHMI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTroNbHBIM ~ TPEYroapHUK. (CBOWCTBO MEIHMAHBI MPSMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€. [[pu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. 1 IpsIMOYTOJIBHBIN TPEYTroabHUK € yIriioM B 30°.

HepaBeHcTBa B reoOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsbllieM yriie U OOJIbLIEH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CEepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XopAa M JuUaMeTp, HMX CBoiicTBa. B3ammHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMou. KacaTenbHas u cexkymas K OKpYy>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Clly4au TapajijieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpsimoyTronbHas Tpanenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cummerpusa. Teopema Daineca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TtpeyronpbHUKOB, Ko3pdunmeHnt mnomodbus. I[lpusHaku momoOus
TpeyroJbHUKOB. [IpruMeHenne noqooust mpy peleHny NPakTUYEeCKUX 3a/1ay.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, MapamienorpaMMa, pomba u Tpamnenuu. OTHOIICHHE TIUIoMmaaen
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
MPAKTHYECKHX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIJla IpPsIMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUroHOMETpHUecKHe (YHKIUH
yrioB B 30, 45 u 60°.

BrircanHbie ¥ IEHTpabHBIE YTIIbI, YTOJI MEXIY KacaTeIbHOM U XOpI0i. YTIIbI
MEXIYy XOpJaMU M CEeKylIIMMH. BTHCaHHbIE W OMHCAHHBIE YETHIPEXYTOJIHHHUKH.
B3aumnoe pacrnonoxxeHue ABYX OKpykHocTel. Kacanue okpyknocteir. OOmiue

KacaTeJbHbIE K IBYM OKPYXKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyroapHUKOB. TeopemMa KOCUHYCOB U T€OpeMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmogaooust. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O HPOU3BEIACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAIPaTe KaCaTEIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OINEpalMyd HaJ BEKTOpaMH. Pa3ioxxkeHue BeKTopa MO0 JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopanHaTel BekTopa. CKaasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTH. Y PaBHEHUS MPSIMOIM U OKPY>KHOCTHU B
KOOpJIMHATaX, NEPECEUCHUE OKPYXKHOCTEH M MpsAMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJTMHA OKPYKHOCTU. | pagycHas u paguaHHas
Mepa yrja, BBIYMCIECHUE UIMH Ayr OKpyxkHocTeu. I[lnomane kxpyra, cekropa,
CerMEeHTa.

JIBWKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (dreMeHTapHbIe
npeacraienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOHUIOMY M HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3ALUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYyJbTypOW Kak CpeJCTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTU4YEeCKHE 3HAHUS B HMHTEpecax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4ej0BeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIECICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa dKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUs;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MpUOOpETaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpoOBaTh WEH, TIOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:

e BBIIBILITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpPUHUMATH, (OPMYIHpPOBaTH M  IPEOOPA30OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpUIATENbHbIE, €IUHUYHBbIC, YacTHbIE U OO0IIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPCUNIA;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh apPTryMEHTALMIO, TPUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJIee TOMXOMANUNA C yIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUNW WHCTPYMEHT IMO3HAHUA,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHCE;

MPOBOJUTH MO CAaMOCTOSTEIBLHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIONCHMSI, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M H30BITOYHOCTH HMH(POpPMAIUM, [aHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamu, HWHOW rpaduKod u UX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6H_[eHI/I$I, ACHO, TOYHO, I'PAMOTHO BBIPAKATh CBOIO TOYKY 3PCHUA



B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS MO XOIy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JIeMBbl, perraeMoi 3a7aun, BbICKa3bIBaTh WJIEH, HAICJICHHbIC Ha MOUCK
pelieHusi, CONOCTABIATH CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
auanora, OOHapy»KWBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

MPEACTABIATh PE3yJIbTaThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllUU U OCOOEHHOCTEH ayIMTOpHUY;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHTY JIbHOM
paboThI IPH PELICHUH YYEOHBIX MaTEMAaTUUECKUX 3a/1aY;

MPUHUMATh 11€Jb COBMECTHOM JESITENbHOCTH, TIAaHUPOBATH OPTraHU3AIUIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMBI U PYTHUE), BBITIOJIHATH CBOIO YaCcTh PaOOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe YHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUaAHTHI pEUIEHUH C Y4ETOM HOBOM MH(pOpMAaIUK.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIIAJETh CITOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIPoIlecca M pe3yibTara
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33a/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HAWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IEIATEIBHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKCHHS 1IeJH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI



K xoHiy oOydenuss B 7 kJjacce OOyYarolIMiiCsi MOJIYYUT CIIECAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Pacrio3naBaTh UW3y4yeHHBIE TE€OMETpUYECKHE (UTypbI, OMNpEneisTh UuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEPTEKH MO YCIIOBUIO 3a/1aud. I3MepsATh IMHENHBIC U YIJIOBBIE BEJIMYUHBI. Pemars
3a/1a4M HA BBIYHUCIICHUE JJIMH OTPE3KOB U BEJINYWH YIJIOB.

Henatb rpyOyr0 OIEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OO0BEKTOB. Paznuyarh pa3Mmepbl 3TUX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh YEPTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MHCIIOIb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOILHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOINUTH JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonmp30BaThCA TNpHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOVMCTBOM MEJHUAHBI, MPOBEAEHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELLIEHUY I'€OMETPUUECKUX 3a/1a4.

OnpenensiTe nNapamiebHOCTh IPSIMBIX C TTOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensiTe MapaieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU MPSAMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[TpoBOIUTH BRIUMCICHUS U HAXOIUTH YUCIIOBBIC U OYKBEHHBIC 3HAUYCHHUS YTJIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHMEM CYMMBbI YIJIOB TPEYTOJbHHKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX TMpPU TEPECEYCHUU JIBYX
MapajyIeIbHBIX MPSAMBIX CEKYIIEeH. Pemars npakTuuecKkre 3aaud Ha HaXOXKIACHUE
YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACHATH
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPIECHANKYIISP K OTPE3KY KaKk T€OMETPUUECKUE
MECTa TOYEK.

®opMyIUpPOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU
pellIeHuu 3a7ay.

Brnagete MoHSATHEM OMMCAHHOM OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPY’KHOCTH, I10JIb30BaTHCSI TEOPEMOU O
MEPIEHINKYJISIPHOCTHA KacaTeJIbHOM U paJuyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[Tonb30BaThCSA MPOCTEUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMM, TTIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIMTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYJIS U
JIMHENKHU.

K xkoniy oOyuenus B 8 kiacce oOydarOnIMiics TOJNYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUECHMs] MEJIMaH TPEyrojibHHWKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOIbHUKA U TPANIELIUH, IPUMEHSTh UX
CBOMCTBA IIpU PELUICHUU reoMeTpuyeckux 3aaad. Ilonp3zoBarscs teopemon @aneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemeHuss TE€OMETPUYECKUX H
IIPaKTUYECKUX 3aaa4. CTPOUTH MaTEMAaTUYECKYIO MOJIEIb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Brnanets DOHATHSMU CHUHYCa, KOCHMHYca M TaHI€HCa OCTpOro yria
PSIMOYTOJIBHOTO TPEyrojbHUKA. [101630BaThCsl STUMH MOHSTHIMU JJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYTroJbHUKA U IUIOLIaaN
MHOTOYTOJNBHBIX  Guryp (MOab3ysich, TJ€ HEOOXOAUMO, KaAJIbKYJIATOPOM).
[IpuMeHsTh MOoyYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yTIia, HMCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yIrjlax MeXay XopAaMmH (CEeKYIUMU) U yIiie MEeXKIY
KacaTeJIbHOM U XOPJAOU MPU PELIEHUHU T€OMETPUUYECKHUX 3a1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSATh CBOMCTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIN IS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIUUCIECHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJMYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C UX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYTrONbHUKA («peleHue



PSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) JJIUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHUH.

[Tonb3oBatbes hopmyaamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXXJIECTBOM JIJII HAXOXJICHHUSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pelIeHuN TeOMETPUYECKUX 3a/1au.

BnaneTts noHsTHsAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAO0OWS MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCIATH JJIMHBI U HAXOJIWUTh YIUIbI y MOA0OHBIX ¢uryp. IlpumensTs
CBOMCTBa MOJO0MS B MPAKTUYECKHX 3ajJadax. YMETb MPUBOJUTH MPHUMEPHI
10JI0OHBIX (PUTYP B OKPY>KAIOILIEM MUDE.

[Tonb30BaTECS TEOPpEMAMU O MPOU3BEIECHNUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBIC]I, MPUMEHATh HUX B PEUICHUU TEOMETPUYECKUX U (PU3MUECKHX 3aaad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUS IJIUH U YTJIOB.

[Tonp30BaTHCA METOIOM KOOPAUHAT HA IIIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets MOHATUSIMH NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaJUaHHON MEpHI yTila, YMETh BBIYUCIATH IUIOIIA b
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHKCHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasiX.

[IpuMeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA00US U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/t

[Ipocreiimme reomeTpuueckue Guryps
1 U ux cBoiicTBa. I3mMepenue
TCOMETPHUCCKUX BEIIMIUH
2 TpeyronbHUKH
[TapannenbHbie IPSIMbIE, CyMMa YTJIOB
TPEyroJIbHUKa
OxpyXHOCTb U KpyT. | 'eomeTpudeckue
MTOCTPOCHHS
5 [ToBTOpeHue, 06001IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10
I[MPOT'PAMME

KoanuecTBo 4acoB

Bcero

14

22

14

14

68

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

dueKkTpoHHbIE (LM (POBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

https://m.edsoo.ru/X7R1N7Z5U

https://m.edsoo0.ru/M7X3J1090

https://m.edsoo.ru/B6L1F3M6X

https://m.edsoo.ru/B5P5X5U5X

https://m.edsoo.ru/L814D5K9W



https://m.edsoo.ru/X7R1N7Z5U
https://m.edsoo.ru/M7X3J1O9O
https://m.edsoo.ru/B6L1F3M6X
https://m.edsoo.ru/B5P5X5U5X
https://m.edsoo.ru/L8I4D5K9W

8 KUIACC

KoanuyecTBO 4acoB

HaumeHoBaHue pa3iesioB  TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

1 YeTbIpEXYyroJbHUKH 12 1 https://m.edsoo.ru/\V1P3M2J0I
Teopema darneca u Teopema o

2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOA0OHbIE 15 1 https://m.edsoo.ru/H0JBN8N5Z
TPEYTrOJIbHUKH
[Inomans. Haxoxaenue miomanein

3 TPEYTOJbHUKOB U MHOTOYTOJIBHBIX 14 1 https://m.eds00.ru/U3V4T3P5V
¢buryp. [Inomaau nogoO6HBIX GUTyp
T IT

4 copema Ilngaropa n natana 10 1 https://m.edsoo.ru/H3K4L7U5A
TPUTOHOMETPHUHU
Vbl B OKpyKHOCTU. Bricanusie u

) OTHICAHHDIC HETHIPEXYTOMBHIII. 13 1 https://m.eds00.ru/Y5D7S0S20
Kacarenbnsle k okpyxHOCcTH. Kacanue
OKPYKHOCTEU

6 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 https://m.edsoo.ru/F9I2U0A7N

OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME


https://m.edsoo.ru/V1P3M2J0I
https://m.edsoo.ru/H0J8N8N5Z
https://m.edsoo.ru/U3V4T3P5V
https://m.edsoo.ru/H3K4L7U5A
https://m.edsoo.ru/Y5D7S0S2O
https://m.edsoo.ru/F9I2U0A7N

9 KUIIACC

Ne i/t

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Tpuronomerpusi. Teopembl KOCHHYCOB
U CUHYCOB. Penienue TpeyrojabHUKOB

[IpeobpaszoBanue moao0us.
MeTtpudeckue COOTHOIICHHS B
OKPY>KHOCTH

BekTopsl
JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH

[IpaBunbHbIE MHOTOYTOJIBHUKHU. [[Ha
OKPY’KHOCTH M TUIOUIa/Ib KpyTa.
Brrunciaenue niomaaen

JIBH>KEHUS TUNIOCKOCTH

[ToBTOpenue, 060061IeHNE,
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

16

10

12

68

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE Pecypchl

https://m.edso0.ru/N5C1F0Y8Q

https://m.edsoo.ru/Y1C1H2L7A

https://m.eds00.ru/G9G1S414Q

https://m.edso0.ru/D7D4T0S9Z

https://m.edso0.ru/Q3Y8WOH3L

https://m.edso0.ru/G6D6E5SE9]

https://m.edso0.ru/A7C2G3N3P



https://m.edsoo.ru/N5C1F0Y8Q
https://m.edsoo.ru/Y1C1H2L7A
https://m.edsoo.ru/G9G1S4I4Q
https://m.edsoo.ru/D7D4T0S9Z
https://m.edsoo.ru/Q3Y8W0H3L
https://m.edsoo.ru/G6D6E5E9J
https://m.edsoo.ru/A7C2G3N3P




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Ne
w/n Tema ypoka

10

[Ipocreiimme reomeTpudecKue
00BEKTHI

MHOroyrojasHuK, JoMaHas
CMexHbIe U BEpTUKAJIbHbIE
YIJIbI

CMexHbIe U BEpPTUKAJIbHBIE
YTJIbI

CMexxHbIe U BEPTUKAIIbHBIE
YTJIBI

CMexHbIe U BEpTUKAJIbHBIE
YIJIBI

CMexHbIe U BEpTUKAJIbHBIE
YTJIbI

CMexxHbIe U BEPTUKAIIbHBIE
YTJIbI

N3MepeHne TMHEHHBIX 1
YTJIOBBIX BEJINYHWH,
BBIUNCJIEHHE OTPE3KOB U YTIJIOB
N3MepeHne TMHEHHBIX 1
YTJIOBBIX BEJIMYHWH,
BBIUMCJIEHHE OTPE3KOB U yTJIOB

KoaunuyecTBO 4acosB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

https://m.edsoo.ru/E6S5C6P5P

https://m.edsoo.ru/M4V9J3F6C

https://m.edsoo.ru/X6F8T0S3D

https://m.edsoo.ru/Y3E9K8B4W

https://m.edsoo.ru/H5M5V409M

https://m.edso00.ru/Q2G6M60O3E

https://m.edsoo.ru/U6K5T4Y6I

https://m.edso0.ru/S400X4W6W

https://m.edsoo.ru/D8V2M4A0B

https://m.edsoo.ru/P8S4Z1A9H



https://m.edsoo.ru/E6S5C6P5P
https://m.edsoo.ru/M4V9J3F6C
https://m.edsoo.ru/X6F8T0S3D
https://m.edsoo.ru/Y3E9K8B4W
https://m.edsoo.ru/H5M5V4O9M
https://m.edsoo.ru/Q2G6M6O3E
https://m.edsoo.ru/U6K5T4Y6I
https://m.edsoo.ru/S4O0X4W6W
https://m.edsoo.ru/D8V2M4A0B
https://m.edsoo.ru/P8S4Z1A9H

11

12

13

14

15

16

17

18

19

20

21

H3mepenne TMHENHBIX U
YTJIOBBIX BEJIMYHH,
BBIUKCJICHHE OTPE3KOB U yTJIOB

H3mepenne TMHENHbIX U
YIJIOBBIX BEJIMYUH,
BBIYHCIICHUE OTPE3KOB U YIJIOB
[Tepumetp u mowmaab Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[Tepumetp u mnomaab Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

ITonsiTvie 0 paBHBIX
TPEYroJbHUKAX U IEPBUYHBIC
IIPEJICTaBJICHUS] O PABHBIX
durypax

Tpu nprusHaka paBeHCTBA
TPEYroJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYTOJIBHUKOB
Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB
Tpu npr3Haka paBeHCTBA
TPEYTOJIbBHUKOB
Tpu npr3Haka paBeHCTBA
TPEYTOJIbBHUKOB
Tpu npusHaka paBeHCTBA
TPEYTrOJIbHUKOB

https://m.edsoo.ru/Z2F00O3N2F

https://m.edsoo.ru/Z0DOR8WS8H

https://m.edsoo.ru/N1Q1W6S8U

https://m.edsoo0.ru/M8Q6POK7F

https://m.edsoo.ru/R2Z3Z7C4A

https://m.edsoo.ru/O0F3Z2U1X

https://m.edsoo.ru/W611F1H4Q

https://m.edsoo.ru/W9L8Y6Q3P

https://m.edsoo.ru/M3D6D7P1Z

https://m.edsoo.ru/R8F9V4Q5I

https://m.edsoo.ru/M2Y00Q4A0S



https://m.edsoo.ru/Z2F0O3N2F
https://m.edsoo.ru/Z0D0R8W8H
https://m.edsoo.ru/N1Q1W6S8U
https://m.edsoo.ru/M8Q6P0K7F
https://m.edsoo.ru/R2Z3Z7C4A
https://m.edsoo.ru/O0F3Z2U1X
https://m.edsoo.ru/W6I1F1H4Q
https://m.edsoo.ru/W9L8Y6Q3P
https://m.edsoo.ru/M3D6D7P1Z
https://m.edsoo.ru/R8F9V4Q5I
https://m.edsoo.ru/M2Y0Q4A0S

22

23

24

25

26

27

28

29

30
31

[Ipu3naku paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB

[Ipu3naku paBeHCTBA
IIPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB

CBOHCTBO MeIUAHbBI
IPSIMOYTOJIBHOTO
TPEyrojbHUKa, IPOBEAEHHON K
TUIIOTEHY3€

CBONCTBO MeIHUAHBI
PSIMOYTOJIBHOTO
TPEyrojbHUKa, IPOBEAEHHOM K
TUIIOTEHY3€
PaBHOOepeHHBIE U
pPaBHOCTOPOHHHUE
TPEYrOJIbHUKH

IIpu3Haku u cBOMCTBA
pPaBHOOEPEHHOTO
TPEYroJbHUKA

[Ipu3Hakuy u cBOMCTBa
PaBHOOEAPEHHOTO
TpPEYroJbHUKa

IIpu3Haky u cBOMCTBA
PaBHOOEAPEHHOTO
TpeyrojbHUKa
HepasencrBa B reomerpun

HepaBeHcTBa B reomeTpun

https://m.edsoo.ru/J5YSEOMS8B

https://m.edsoo.ru/EODS8RON5D

https://m.edso0.ru/D3L6Y3011

https://m.edsoo.ru/M4U9R8X9M

https://m.edsoo.ru/L414W6L5V

https://m.edso00.ru/O7Q7R3S9V

https://m.edso0.ru/S4J3N9L6B

https://m.edsoo.ru/A6D8S4H4U

https://m.edsoo.ru/YOD9X4A1N

https://m.edsoo.ru/\VV3P6725G4J



https://m.edsoo.ru/J5Y8E0M8B
https://m.edsoo.ru/E0D8R0N5D
https://m.edsoo.ru/D3L6Y3O1I
https://m.edsoo.ru/M4U9R8X9M
https://m.edsoo.ru/L4I4W6L5V
https://m.edsoo.ru/O7Q7R3S9V
https://m.edsoo.ru/S4J3N9L6B
https://m.edsoo.ru/A6D8S4H4U
https://m.edsoo.ru/Y0D9X4A1N
https://m.edsoo.ru/V3P6Z5G4J

32
33

34

35

36

37

38

39

40

41

HepasencrBa B reomMerpuu
HepaBeHnctsa B reomerpun

[IpsAMOYTOIBHBIN TPEYTOJIBHUK
¢ yriioM B 30°

[IpsAMOYTOIBHBIN TPEYTOJIBHUK
¢ yriaom B 30°

KonrponbHas pabora no reme
"TpeyronbHUKH"

[TapamiensHble npsMBbIE, X
CBOMCTBa

[Larsiit noctynar EBkinaa

Hakpect nexaruue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE TPU
NEePEeCeUeHUH MapajuIeIbHbIX
IPSMBIX CEKYILEH

Hakpect nexarnue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE TPU
HepeceyeHN! napaieIbHbIX
HPSMBIX CEKYILIEH

Haxkpecr nexarue,
COOTBETCTBCHHBIC U
OIHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE TPU

https://m.edsoo0.ru/D0S5T8Q0F

https://m.edso0.ru/O3G7R20Q1D

https://m.edso00.ru/S1F2F8S7X

https://m.edsoo0.ru/S5V3N8Y6J

https://m.edsoo.ru/U2A3C9H8Y

https://m.edsoo.ru/L2K9T2Z1Y

https://m.edso0.ru/S7S4F2F5Z7

https://m.edsoo.ru/M6ISE7N4T

https://m.eds00.ru/C3S7A5M2G

https://m.edsoo.ru/J2R8W1G7N



https://m.edsoo.ru/D0S5T8Q0F
https://m.edsoo.ru/O3G7R2Q1D
https://m.edsoo.ru/S1F2F8S7X
https://m.edsoo.ru/S5V3N8Y6J
https://m.edsoo.ru/U2A3C9H8Y
https://m.edsoo.ru/L2K9T2Z1Y
https://m.edsoo.ru/S7S4F2F5Z
https://m.edsoo.ru/M6I8E7N4T
https://m.edsoo.ru/C3S7A5M2G
https://m.edsoo.ru/J2R8W1G7N

42

43

44

45

46
47
48
49

NEPECEYEHUH NTapaIIEIIbHbBIX
MPSAMBIX CEKYIIIEeH

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHHUC YTJIbI,
o0pa3oBaHHbIE IPU
NIEPECEYCHUH NTapaJIJICIIbHBIX
IPSIMBIX CEKYILIEH

Hakpecr nexamue,
COOTBECTCTBCHHBIC U
OIHOCTOPOHHHUC YTJIbI,
o0pa3oBaHHbIE IPU
NIEPECEYCHUH NTapaJIJIeIIbHBIX
IPSIMBIX CEKYILIER

[Ipu3Hak napayienbHOCTH
IIPSIMBIX YEPE3 PABEHCTBO
pPacCTOSIHUM OT TOYEK OJHOMU
IIPSAIMOM 10 BTOPOU MPSAAMOM
[Ipu3Hak napajienbHOCTH
IIPSIMBIX YEPE3 PABEHCTBO
pacCTOSIHUM OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU IIPSAMOi
CyMMa yriioB TpeyroJIbHUKa
CyMMa yIIIoB TpeyroibHHUKa
BremHue yrisl TpeyrojibHHUKa

BHermnue yrisl TpeyroyiibHuKa

[ = S S SN

https://m.edsoo0.ru/G8N8S50Q6L

https://m.edsoo.ru/B5R5S9A6E

https://m.edso0.ru/16J902Z3S

https://m.edsoo.ru/R2S4N1P8I

https://m.edsoo.ru/Z5V70Q2D5H

https://m.edso0.ru/D7P7P6C30Q

https://m.edsoo.ru/Y4C4J5Y6K

https://m.edsoo.ru/F306MOK6U



https://m.edsoo.ru/G8N8S5Q6L
https://m.edsoo.ru/B5R5S9A6E
https://m.edsoo.ru/I6J9O2Z3S
https://m.edsoo.ru/R2S4N1P8I
https://m.edsoo.ru/Z5V7Q2D5H
https://m.edsoo.ru/D7P7P6C3Q
https://m.edsoo.ru/Y4C4J5Y6K
https://m.edsoo.ru/F3O6M0K6U

50

51

52

53

54

55

56

57

58

59

60

61

62

KontponbHast pabora o Teme
"[TapannenbHble NPAMbIE,
CyMMa yIJIOB TPeyrojabHuKa"
OKpyX HOCTb, XOPJIbI
JIIMAMETP, KX CBOMCTBA

KacarenpHas k OKPYKHOCTH

OKpy’KHOCTb, BIIUCAHHAs B
yroia

OKpy’KHOCTb, BIIUCAHHAs B
yroma

[Tonsitne o ' MT, npumenenne
B 3a/1a4ax

[Tonsarue o I'MT, npumenenue
B 3a/1a4ax

buccekTpuca u cepeuHHBII
NEPIEHAUKYIISIP KaK
F€OMETPUUYECKHE MECTA TOUYEK
OKpy’KHOCTb, OIIMICAHHAS
OKOJIO TPEYTOJIbHUKA
OKpyXHOCTb, OITUCAHHAS
OKOJIO TPEYT'OJIbHUKA
OKpy»XHOCTb, BHIUCAHHAs B
TPEYTOJIbHUK

OKpyXHOCTb, BHUCAHHAs B
TPEYTOJIbHUK

[Tpocreiimue 3anauu Ha
[IOCTPOEHUE

https://m.edsoo.ru/C6D2H5J51

https://m.edsoo.ru/O5E0K1X1R

https://m.edsoo.ru/E8L4V8D2K

https://m.edsoo.ru/Y8U1C1Q0B

https://m.edsoo.ru/DON9O2A6N

https://m.edsoo.ru/\W4S27018Y

https://m.edsoo.ru/G2L1I18X4F

https://m.edsoo.ru/D3S7X8U2V

https://m.edsoo.ru/H4H9Z0K7E

https://m.edsoo.ru/T219N211H

https://m.edsoo.ru/P2B2U4U5V

https://m.edso0.ru/O7Z7A2Y9A

https://m.edsoo.ru/A8Q4J4H5E



https://m.edsoo.ru/C6D2H5J5I
https://m.edsoo.ru/O5E0K1X1R
https://m.edsoo.ru/E8L4V8D2K
https://m.edsoo.ru/Y8U1C1Q0B
https://m.edsoo.ru/D0N9O2A6N
https://m.edsoo.ru/W4S2Z0I8Y
https://m.edsoo.ru/G2L1I8X4F
https://m.edsoo.ru/D3S7X8U2V
https://m.edsoo.ru/H4H9Z0K7E
https://m.edsoo.ru/T2I9N2I1H
https://m.edsoo.ru/P2B2U4U5V
https://m.edsoo.ru/O7Z7A2Y9A
https://m.edsoo.ru/A8Q4J4H5E

[Ipocreitmue 3anaun Ha

63 1 https://m.edsoo0.ru/15U9J9Y 80

IMOCTPOCHUEC

KontponbHast pabora o Teme
64 "OKpYXHOCTb U KPYT. 1 1 https://m.edsoo.ru/E2D2L 5H5H

I'eomerpuueckue nocrpoenus’

[ToBTOpeHHE 1 0000IIEHNE
65 3HAHUUA OCHOBHBIX ITOHATHI U 1 https://m.edsoo.ru/H3E4T6Z3G
METOJIOB Kypca 7 Kiiacca

Hrorosas KOHTPOJIbHAaA

66 1 1 https://m.eds00.ru/S2B2J8B2Q
pabora
[ToBTopenue u 0600IICHNE

67 3HAHWH OCHOBHEIX IIOHATHH U 1 https://m.edsoo.ru/V4V6POB6N
METOJ/IOB Kypca 7 Kiiacca
[ToBTropenue u 0600IEHNE

68 3HAHUH OCHOBHBIX IIOHATUHH U 1 https://m.eds00.ru/T4Y8G8K1G
METOJIOB Kypca 7 Kiiacca

OBILIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME


https://m.edsoo.ru/I5U9J9Y8O
https://m.edsoo.ru/E2D2L5H5H
https://m.edsoo.ru/H3E4T6Z3G
https://m.edsoo.ru/S2B2J8B2Q
https://m.edsoo.ru/V4V6P0B6N
https://m.edsoo.ru/T4Y8G8K1G

8 KUIACC

KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Kontpoabnbie IIpakTnueckue
n/n Bcero u3y4eHus: 00pa3oBaTeJbHbIC PeCypPChI

padoThI padoThI

1T
APAJLICIIOTPAMM, €10 1 https://m.edso0.ru/E1X01306P

IIPU3HAKU U CBOMCTBA

il
APALICTIOTPAMM, C€TO 1 https://m.eds00.ru/L5G1B1K3V

IIPpU3HAKHU U CBOMCTBa

11
APAJLICIIOTPAMM, €TO 1 https://m.edsoo.ru/\VOE2V6E2U

IIPpU3HAKHU U CBOMCTBaA

YacTHble cnydan
napajuieIorpaMMoB

4 (IpsAMOYTOJILHUK, POMO, 1 https://m.edsoo.ru/X7B6VOR8P
KBaJIpaT), UX MPU3HAKU U

CBOMCTBA
YacTHble cnydan
napauieIorpaMMoB
5 (IpsIMOYTOJIEHUK, POMO, 1 https://m.edsoo.ru/C8FOM6UQOH
KBaJIpaT), UX MPU3HAKU U

CBOMCTBA
YacTHble cydan
napasuiesIorpaMMoB
6 (TpsIMOYTOJTEHUK, pOMO, 1 https://m.edsoo.ru/L1E709B2N
KBaJIpaT), UX MPU3HAKH U

CBOMCTBA
7 Tpaneuus 1 https://m.eds00.ru/T4G1G0G6J



https://m.edsoo.ru/E1X0I3O6P
https://m.edsoo.ru/L5G1B1K3V
https://m.edsoo.ru/V0E2V6E2U
https://m.edsoo.ru/X7B6V0R8P
https://m.edsoo.ru/C8F0M6U0H
https://m.edsoo.ru/L1E7O9B2N
https://m.edsoo.ru/T4G1G0G6J

10
11

12

13

14
15
16
17
18
19
20
21

22

23

24

25

PaBHOOOKas ¥ IPAMOYTOJIbHAS
Tpaneuuu
PaBHOOOKAs ¥ IPAMOYTOJIbHAS
Tpamneuuu

Merton ynBoeHHs MeIMaHbl
[lenTpanbHas cuMMeTpus

KontponbHas pabora no teme
"UeTbIpéXyroJbHUKN"

Teopema Paneca u Teopema o
IIPONOPILMOHANIBHBIX OTPE3KaxX

CpenHsist TMHUS TPEyToJIbHUKA
CpenHsist TMHUSA TpEyTobHUKA
Tpaneuus, e€ cpenuss TuHUA
Tpaneuus, e€ cpenHss TMHUA
[IponopumoHanbHbIE OTPE3KU
IIponopunoHalbHbBIE OTPE3KU
[lenTp Macc B TpeyrojJbHHUKE
ITooGHBIE TPEYTOIBHUKH

Tpu npusHaka nonoOus
TPEYrOJIbHUKOB

Tpu npusnaka nonoOus
TPEYrOJIbHUKOB

Tpu npuznaka nogodus
TPEYTOJIbHUKOB

Tpu npusnaka nonoOus
TPEYrOJIbHUKOB

R e e = = e T

[EEN

https://m.edsoo.ru/V9F8G70Q0Q

https://m.edsoo.ru/P8V4I13N7M

https://m.edsoo.ru/M6VIH1K9A
https://m.edsoo0.ru/U1Q6X6G0l

https://m.edsoo.ru/L7K275X4K

https://m.edsoo.ru/U6W8Y2R1D

https://m.edso00.ru/X3S0H9Z7Z
https://m.edsoo0.ru/G7H106X2W
https://m.edsoo.ru/\V8S708D00

https://m.edso0.ru/S3N8F8D6T

https://m.edso00.ru/C9U309Y 0K

https://m.edsoo.ru/H0I0J6K8Z

https://m.edsoo.ru/L2T9C0H10

https://m.edsoo.ru/W7Q5W8X0G

https://m.edsoo.ru/U1D2F9U70

https://m.edsoo.ru/U1C9F9R2Z

https://m.edso00.ru/F9Q9S619B

https://m.edsoo.ru/H3Y508J8Z



https://m.edsoo.ru/V9F8G7Q0Q
https://m.edsoo.ru/P8V4I3N7M
https://m.edsoo.ru/M6V9H1K9A
https://m.edsoo.ru/U1Q6X6G0I
https://m.edsoo.ru/L7K2Z5X4K
https://m.edsoo.ru/U6W8Y2R1D
https://m.edsoo.ru/X3S0H9Z7Z
https://m.edsoo.ru/G7H1O6X2W
https://m.edsoo.ru/V8S7O8D0O
https://m.edsoo.ru/S3N8F8D6T
https://m.edsoo.ru/C9U3O9Y0K
https://m.edsoo.ru/H0I0J6K8Z
https://m.edsoo.ru/L2T9C0H1O
https://m.edsoo.ru/W7Q5W8X0G
https://m.edsoo.ru/U1D2F9U7O
https://m.edsoo.ru/U1C9F9R2Z
https://m.edsoo.ru/F9Q9S6I9B
https://m.edsoo.ru/H3Y5O8J8Z

26

27

28

29

30

31

32

33

34

35

36
37

[Tpumenenne nogo0us npu
PELICHUH MTPAKTUYECKHUX 3a/1a4

KonrponsHas pabora o Teme
"ITomoOHBIE TPEYTOIBHUKH"

CBoiicTBa WIOIIAAEH
reOMEeTpUUYECKUX QUryp
DopmyJIbl U1 TIIOIIAAN
TPEYroJIbHUKA,
napajiesorpamMmma
DopmyJIbl U1 TIIOIIAAN
TpEyroJIbHUKA,
napajenorpamMmma
@opMyibl IS IUIOMIAAN
TpEyroJIbHUKA,
napasienorpamMmma
®opMyIIbl IS IIIOMIAAN
TPEYroJbHUKA,
napajieaorpaMmma
DopmyJIbl U1 TIOIIAAN
TPEYroJbHUKA,
napajieaorpaMmma
Brrancnenune mimomnaaei
CIIOKHBIX (PUTyp

[Tnomanau ¢uryp Ha KiaeT4aToit
Oymare

[Tnomaau noxoOHBIX GuUryp
[Tnomanu nonobHbIX puryp

https://m.edsoo.ru/K9X4I0R7F

https://m.edsoo.ru/F2A3POW2P

https://m.edsoo.ru/D8F7P5Z1Y

https://m.edsoo.ru/I6B9T7B5S

https://m.edsoo.ru/I2P9V4B0J

https://m.edsoo.ru/R7ESM4Z1Y

https://m.edsoo.ru/O1E5G374S

https://m.edsoo.ru/ESW7T7E30

https://m.edsoo.ru/A5Y5W7M4H

https://m.edsoo.ru/K5U5G102S

https://m.edso0.ru/Z9P3Z0A3A

https://m.edso0.ru/T3K7D5F80



https://m.edsoo.ru/K9X4I0R7F
https://m.edsoo.ru/F2A3P0W2P
https://m.edsoo.ru/D8F7P5Z1Y
https://m.edsoo.ru/I6B9T7B5S
https://m.edsoo.ru/I2P9V4B0J
https://m.edsoo.ru/R7E5M4Z1Y
https://m.edsoo.ru/O1E5G3Z4S
https://m.edsoo.ru/E5W7T7E3O
https://m.edsoo.ru/A5Y5W7M4H
https://m.edsoo.ru/K5U5G1O2S
https://m.edsoo.ru/Z9P3Z0A3A
https://m.edsoo.ru/T3K7D5F8O

38

39

40

41

42

43

44

45

46

47

3aza4yu ¢ MpaKTUYECKUM
coziepKaHueM

3ana4yu ¢ NpaKTUYECKUM
coiepKaHuEM

Penrenue 3ama4 ¢ moMomiso
METOIa BCIIOMOTaTEIbHOM
TUTOIIAIH

KonrtponbHas pabota 1o Teme
"ITomans"

Teopema [Tudaropa u eé
IPUMEHCHHE

Teopema ITudaropa u eé
MIPUMEHEHHE

Teopema I[Tudaropa u eé
MIPUMEHEHUE

Teopema [Mudaropa u eé
IIPUMEHEHUE

Teopema [Iudaropa u eé
IIPUMEHEHHE

Omnpenenenue
TPUTOHOMETPUYECKHUX (QYHKITUH
OCTPOTO yTiia MPSMOYTOJILHOTO
TPEeYroJbHUKA,
TPUTOHOMETPUIECKHE
COOTHOLIICHUS B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/G2M8Y1EO0K

https://m.edsoo.ru/S7TH1R4L8E

https://m.edso0.ru/C6P1X5N3T

https://m.edsoo.ru/U6S2Z6A2B

https://m.edsoo.ru/B4A7B2W5Y

https://m.edso0.ru/S001V7AQY

https://m.edsoo.ru/ROMOY7H60

https://m.eds00.ru/X408G6C6T

https://m.edso0.ru/X5G9A6F9X

https://m.edsoo.ru/BO9P9O9U5SH



https://m.edsoo.ru/G2M8Y1E0K
https://m.edsoo.ru/S7H1R4L8E
https://m.edsoo.ru/C6P1X5N3T
https://m.edsoo.ru/U6S2Z6A2B
https://m.edsoo.ru/B4A7B2W5Y
https://m.edsoo.ru/S0O1V7A0Y
https://m.edsoo.ru/R0M0Y7H6O
https://m.edsoo.ru/X4O8G6C6T
https://m.edsoo.ru/X5G9A6F9X
https://m.edsoo.ru/B9P9O9U5H

48

49

50

51

52

53

54

55

56

57

OcHoBHOE
TPUTOHOMETPHYECKOE
TOXIECTBO

OcHoBHOE
TPUTOHOMETPHYECKOE
TOXJIECTBO

OcHOBHOE
TPUTOHOMETPUYECKOE
TOXKIECTBO

KonTponbhas pabota mo teme
"Teopema ITudaropa n Hayana
TpUroHomeTpun"

BnucaHHbIE U IEHTpaIbHBIE
YTJIBI, YTOJI MEX]y KacaTeJIbHOU
U XOpJIou

Bnucannble U ieHTpagbHbIE
YIJIBL, YTOJI MEX/ly KacaTelbHOMI
U XOpJIou

Bnucannble U ieHTpaabHbIE
YIJIBL, YTOJI MEX/ly KacaTelbHOMI
U XOpAOH

VYTIiel MEXAY XOpIaMu U
CEKyILUMU

VYribel MeXAY XOpiaMu U
CEKyILUMU

Brnucannble 1 onycaHHbIe
YeThIPEXYTOJILHUKH, UX
MIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/M5F4Z8Q1D

https://m.edsoo.ru/Y009W5C20Q

https://m.edsoo.ru/R1Y4D7M4E

https://m.edsoo0.ru/F907J0T2C

https://m.edsoo0.ru/R1T9FOP7F

https://m.edsoo0.ru/X8D1T8U5K

https://m.edsoo.ru/E2Z8G7C6P

https://m.edsoo.ru/L9O8N9J5R

https://m.edsoo.ru/Y9P6P5W50Q

https://m.eds00.ru/JOC8Q102G



https://m.edsoo.ru/M5F4Z8Q1D
https://m.edsoo.ru/Y0O9W5C2Q
https://m.edsoo.ru/R1Y4D7M4E
https://m.edsoo.ru/F9O7J0T2C
https://m.edsoo.ru/R1T9F0P7F
https://m.edsoo.ru/X8D1T8U5K
https://m.edsoo.ru/E2Z8G7C6P
https://m.edsoo.ru/L9O8N9J5R
https://m.edsoo.ru/Y9P6P5W5Q
https://m.edsoo.ru/J0C8Q1Q2G

58

59

60

61

62

63

64

65

Bnucannbie u onucanHbie
YeThIPEXYTOJIbHUKH, UX
MIPU3HAKU U CBOWCTBA

Bnucannble u onucaHHbIe
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

[IpumeneHnue cBOMCTB
BIMCAHHBIX U OMHCAHHBIX
YETHIPEXYTOJILHUKOB TIPH
pEIICHUU TEOMETPUIECKUX
3aja4

[IpuMeHeHne cBOWCTB
BIIMCAHHBIX U OIMCAHHBIX
YeThIPEXYTOJILHUKOB IIPU
pELIEHNN T€OMETPUYECKUX
3a1a4

B3aumHoe pacnonoxeHue IByx
OKpY>KHOCTEH, o011ue
KacCaTeJIbHbBIC

Kacanne okpyxHOCcTEN

KonTponbhas padota no teme
"VYTiBl B OKpY>KHOCTH.
BnucanHble 1 onvicaHHbIE
YETBIPEXYTOJbHUKH"
[ToBTOpEHNE OCHOBHBIX
MOHSTUI U METOJIOB KYpCOB 7 U
8 Ki1accoB, 00001IEHNE 3HAHUI

https://m.edsoo.ru/T1D4G4C5J

https://m.edsoo.ru/Q8L3M9L4Z

https://m.edsoo.ru/AOX6AIN1U

https://m.edsoo.ru/T6Z8L7B1N

https://m.edsoo.ru/K1V6N3MO0J

https://m.edsoo.ru/M4Y908VIR

https://m.edso0.ru/Y2J1T2D8T

https://m.edsoo.ru/\V9Vv0J7D5J



https://m.edsoo.ru/T1D4G4C5J
https://m.edsoo.ru/Q8L3M9L4Z
https://m.edsoo.ru/A0X6A1N1U
https://m.edsoo.ru/T6Z8L7B1N
https://m.edsoo.ru/K1V6N3M0J
https://m.edsoo.ru/M4Y9Q8V9R
https://m.edsoo.ru/Y2J1T2D8T
https://m.edsoo.ru/V9V0J7D5J

[ToBTOpEHNE OCHOBHBIX

66 MOHSATHUN U METOJIOB KypCOB 7 H
8 Kj1accoB, 0000IIIeHNE 3HAHMI

67 HToroBas KOHTpOJIbHASA paboTa
[ToBTOpEHUE OCHOBHBIX

68 MOHSATUN U METOJIOB KypCOB 7 H
8 K1accoB, 0000IIIeHNE 3HAHHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/14V3U4D1K

https://m.edso0.ru/P5T1K6K3M

https://m.edsoo.ru/E7S1D4V6W



https://m.edsoo.ru/I4V3U4D1K
https://m.edsoo.ru/P5T1K6K3M
https://m.edsoo.ru/E7S1D4V6W

9 KUIIACC

Ne
n/n

o N o o A WD

10
11
12
13

14

15

16

Tema ypoka

Ornpenenenue
TPUTOHOMETPHUECKUX (DYHKIHNA
yrioB ot 0° 1o 180°

®dopmyJibl IPUBEACHUS
TeopeMa KOCHHYCOB
Teopema kocuHyCcOB
TeopeMa KOCHHYCOB
Teopema cuHyCOB
Teopema cunycoB
Teopema cuHyCcOB

Haxoxnenue aiuH CTOPOH "
BCJIMYHH YTJIOB TPCYT'OJIbLHUKOB

Pemenne TpeyrosbHUKOB
Pelrenne TpeyroibHUKOB
Pemenne TpeyrosbHUKOB
PereHue TpeyroibHUKOB

[IpakTHueckoe NpuMeHeHHe
TEOPEM CHUHYCOB U KOCHHYCOB
[IpakTHueckoe NpuMeHeHHe
TEOPEM CHHYCOB U KOCHHYCOB

KonrtponbHast pabora no Teme
"Pemienue TpeyroapHuKoB"

KoaunuyecTBO 4acoB

Bcero

e

-

T

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

https://m.edsoo.ru/N4U9N8S5B

https://m.edso0.ru/M4T1M2C6l

https://m.edsoo.ru/X6D4T5E8R

https://m.edsoo.ru/G2U8M5V2S

https://m.eds00.ru/P6X1X8V0Y
https://m.edso0.ru/X7S0L2F5L

https://m.eds00.ru/T3C900KAT
https://m.edso0.ru/U3Z3D9G7Y

https://m.edsoo.ru/C5K0P7UBA

https://m.edsoo.ru/HID7N7H1X
https://m.edsoo.ru/USA4N9B4X
https://m.edsoo.ru/B2Z3A3G5D
https://m.edso0.ru/T4B3L90O9N

https://m.edso0.ru/X00814D80O

https://m.edsoo.ru/H4L7L1VIE

https://m.edso0.ru/NSG3R1V0B



https://m.edsoo.ru/N4U9N8S5B
https://m.edsoo.ru/M4T1M2C6I
https://m.edsoo.ru/X6D4T5E8R
https://m.edsoo.ru/G2U8M5V2S
https://m.edsoo.ru/P6X1X8V0Y
https://m.edsoo.ru/X7S0L2F5L
https://m.edsoo.ru/T3C9O0K4T
https://m.edsoo.ru/U3Z3D9G7Y
https://m.edsoo.ru/C5K0P7U6A
https://m.edsoo.ru/H9D7N7H1X
https://m.edsoo.ru/U5A4N9B4X
https://m.edsoo.ru/B2Z3A3G5D
https://m.edsoo.ru/T4B3L9O9N
https://m.edsoo.ru/X0O8I4D8O
https://m.edsoo.ru/H4L7L1V9E
https://m.edsoo.ru/N8G3R1V0B

17

18

19

20

21

22

23

24

[Tonsarue o npeoOpa3oBaHUH
noxoous

COOTBETCTBEHHBIE DJIEMEHTEI
noI00HBIX uUryp

CoOTBETCTBEHHBIE 3JIEMECHTHI
MoA0OHBIX puryp

Teopema o mpou3BeAeHUN
OTPE3KOB XOpJ, TeOpeMa O
MIPOM3BEICHUH OTPE3KOB
CEeKyIIUX, TeOpeMa O KBajpaTe
KacaTeJIbHOM

Teopema o mpou3BeACHUN
OTPE3KOB XOp/I, TEOpEMa O
MPOU3BEICHUHN OTPE3KOB
CEeKyUIUX, TeOpeMa O KBaJpare
KacaTeJbHOMI

Teopema o mpou3BeACHUN
OTPE3KOB XOpJ, TeOpeEMa O
IIPOU3BEICHUH OTPE3KOB
CeKyLIUX, TeOpeMa O KBaJapare
KacaTeJIbHOU

[IpumeHeHne Teopem B
pELICHUU TEOMETPUYECKUX
3a1a4

[IpumeHeHne Teopem B
pEeLIEHNN TEOMETPUIECKUX
3a1a4

https://m.edsoo.ru/M7B4Q1A0U

https://m.eds00.ru/S400S7A9J

https://m.edsoo.ru/E7U8F313Q

https://m.edsoo.ru/L7X7S0V7N

https://m.edsoo.ru/Y8V3M5Q7U

https://m.edsoo.ru/15Y4U2J8K

https://m.edsoo.ru/A0P81303X

https://m.edsoo.ru/P7V2E1D5B



https://m.edsoo.ru/M7B4Q1A0U
https://m.edsoo.ru/S4O0S7A9J
https://m.edsoo.ru/E7U8F3I3Q
https://m.edsoo.ru/L7X7S0V7N
https://m.edsoo.ru/Y8V3M5Q7U
https://m.edsoo.ru/I5Y4U2J8K
https://m.edsoo.ru/A0P8I3O3X
https://m.edsoo.ru/P7V2E1D5B

25

26

27

28

29

30

31

32

33

34

IIpumeHeHue Teopem B
PELIEHNN F€OMETPUYECKUX
3a1a4

KonrponsHas pabora o Teme
"ITpeoOpa3oBanue mogoousl.
Mertpuueckrue COOTHOUIEHHUS B
OKpY)HOCTH"

Onpenenenre BEKTOPOB.
Pu3NYEeCKU U T€OMETPUIECKUI
CMBICJI BEKTOPOB

CrnoskeHne 1 BEIYUTAaHUE
BCKTOPOB, YMHOXCHHUC BCKTOPA
Ha 4ucCJio

CnoxxeHue v BbIYUTaHUE
BEKTOPOB, YMHOKEHHE BEKTOPA
Ha 4UCIIO

CrnoxeHue 1 BRIYUTAHUE
BEKTOPOB, YMHOKEHHE BEKTOPA
Ha 4UCIIO

Pasnosxenne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
Koopaunats! BekTopa
CxkansapHoe Npou3BeICHNE
BEKTOPOB, €r0 IPUMEHEHHUE TSI
HAaxO0JICHHUS JIJTUH U YTJIOB
CxkansapHoe Npou3BeICHNE
BEKTOPOB, €r0 IPUMEHEHUE TSI
HaxOXJICHUS JIJTUH U YTJIOB

https://m.edsoo.ru/U6P7K9X6F

https://m.edso0.ru/G4N306Q7B

https://m.edsoo.ru/W5U3B7V4A

https://m.edsoo.ru/Q4Z22G9U6P

https://m.edso0.ru/S6W1WO0OEQT

https://m.edsoo.ru/C3FOF2A0L

https://m.edso0.ru/Y9MO0S4Y 7L

https://m.edsoo.ru/B2X2F606L

https://m.edso00.ru/JOG8C1A4M

https://m.edso0.ru/ESY6L1K8G



https://m.edsoo.ru/U6P7K9X6F
https://m.edsoo.ru/G4N3O6Q7B
https://m.edsoo.ru/W5U3B7V4A
https://m.edsoo.ru/Q4Z2G9U6P
https://m.edsoo.ru/S6W1W0E9T
https://m.edsoo.ru/C3F0F2A0L
https://m.edsoo.ru/Y9M0S4Y7L
https://m.edsoo.ru/B2X2F6O6L
https://m.edsoo.ru/J0G8C1A4M
https://m.edsoo.ru/E8Y6L1K8G

35

36

37

38

39

40
41
42

43

44

45

46

47

Pemenue 3amay ¢ moMOIIBIO
BEKTOPOB
Pemenue 3amay ¢ moMOIIBIO
BEKTOPOB

[IpumeneHue BEKTOPOB IS
pelieHus 3aaau Gusuku

KonTponbhas padota no teme
"BekTopsl"

I[eKapTOBI)I KOOpAHHATBI TOUCK
Ha IIJIOCKOCTHU

VYpaBHeHHE MpsIMON
YpaBHeHHE NPAMON
YpaBHEHHE OKPYKHOCTU

Koopaunats! Touek
IepecevyeHunst OKPYKHOCTH U
psAMON

Meroa koopAuHAT NpH
pELIEHUN TEOMETPUYECKUX
3a/1a4, IPAKTUYECKUX 33124

Metoa KoOpAMHAT IPH
pELIEHNN T€OMETPUUYECKUX
3a/1a4, MPaKTUYECKUX 3a1a4

Metoa KoopAMHAT IPH
pELIEHNN T€OMETPUUYECKUX
3aja4, MPaKTHYECKUX 3a]a4

KonTponbhas pabota no teme
" JlekapTOBbI KOOPINHATHI Ha
miockocty"”

https://m.edsoo.ru/JSUOE1A20

https://m.edsoo.ru/\VV3A4R9S5N

https://m.edsoo.ru/Y6L20Q5W4B

https://m.edsoo.ru/B8Z7R7R3V

https://m.edsoo.ru/P713P8N5I

https://m.eds00.ru/C3C1S1L1T

https://m.edso0.ru/Q4C4R9P7V

https://m.edso0.ru/M80400P6T

https://m.edsoo.ru/W9L3G6K5D

https://m.edsoo.ru/J8F3V8V0X

https://m.edsoo.ru/U2P9F4Y 1R

https://m.edsoo.ru/COE1B7W5E

https://m.edsoo0.ru/F6Q7C405E



https://m.edsoo.ru/J8U0E1A2O
https://m.edsoo.ru/V3A4R9S5N
https://m.edsoo.ru/Y6L2Q5W4B
https://m.edsoo.ru/B8Z7R7R3V
https://m.edsoo.ru/P7I3P8N5I
https://m.edsoo.ru/C3C1S1L1T
https://m.edsoo.ru/Q4C4R9P7V
https://m.edsoo.ru/M8O4O0P6T
https://m.edsoo.ru/W9L3G6K5D
https://m.edsoo.ru/J8F3V8V0X
https://m.edsoo.ru/U2P9F4Y1R
https://m.edsoo.ru/C0E1B7W5E
https://m.edsoo.ru/F6Q7C4O5E

48

49
50
51
52

53

54

55

56

57

58

59

60

61

62

HpaBI/IJIBHBIe MHOI'OYT'OJIbHUKH,
BBIYHCIICHUEC UX 3JICMCHTOB

Hucno nt. [InuHa OKpyKHOCTH
Yucno nt. [JnmuHa OKpyKHOCTH
JlnvHa 1yru OKpy»KHOCTH
Paguannas mepa yria
[Imomane kpyra, cekropa,
CerMeHTa

IInomanp kpyra, cexropa,
CErMEHTa

IInomanp kpyra, cexropa,
CErMEHTa

[TonsiTue 0 ABUKEHUU
IJI0CKOCTH

[TapamiensHbIN TIEPEHOC,
IIOBOPOT

[TapamtensHbII IEPEHOC,
IIOBOPOT

[TapamtensHbII IEPEHOC,
MIOBOPOT

[TapatensHbIN TIEPEHOC,
IIOBOPOT

[IpuMeHeHne NBUKEHNN ITPU
pelIeHnH 3a1a4
KonTponbHas padbora no Temam
"[IpaBunbHbIE

MHOTOYTOJIbHUKHU. OKPY>KHOCTb.

JBr>keHus niockocTu"

e

https://m.edsoo.ru/D8M7C4B3B

https://m.edso00.ru/S2D0A8I0G

https://m.edsoo.ru/H7E4B7J1IN

https://m.edsoo.ru/16G2X5M8B

https://m.edsoo.ru/A2X3T6K0Y

https://m.edsoo.ru/J2Q4S3W9R

https://m.edso00.ru/S1F4B9Q7C

https://m.edsoo.ru/C9SOMOW9C

https://m.edsoo.ru/Q9L205I19L

https://m.edsoo.ru/P8Y9B9L3H

https://m.edsoo.ru/N7G212Y2T

https://m.edsoo.ru/T8D4B6J1R

https://m.edso0.ru/K8G3IM1M7M

https://m.edso0.ru/Z4X4N5H6X

https://m.edso0.ru/BON8P6D9G



https://m.edsoo.ru/D8M7C4B3B
https://m.edsoo.ru/S2D0A8I0G
https://m.edsoo.ru/H7E4B7J1N
https://m.edsoo.ru/I6G2X5M8B
https://m.edsoo.ru/A2X3T6K0Y
https://m.edsoo.ru/J2Q4S3W9R
https://m.edsoo.ru/S1F4B9Q7C
https://m.edsoo.ru/C9S0M0W9C
https://m.edsoo.ru/Q9L2O5I9L
https://m.edsoo.ru/P8Y9B9L3H
https://m.edsoo.ru/N7G2I2Y2T
https://m.edsoo.ru/T8D4B6J1R
https://m.edsoo.ru/K8G3M1M7M
https://m.edsoo.ru/Z4X4N5H6X
https://m.edsoo.ru/B9N8P6D9G

[ToBTOpenue, 060061IeHNE,

CUCTEMATHU3ALU 3HAHUI.
63 . 1 https://m.edsoo.ru/W4D9F7T2J

N3mepenne reoMeTpuiIecKux

BeIUYUH. TpeyroibHUKU

[ToBTOpenue, 060061IeHNE,

64 CHCTCMATHIALIL SHAHMIH. 1 https://m.eds00.ru/L6T9VIMIM
[TapannensHbie u

NEPpNCHAUKYJISIPHBIC ITPAMbBIC

[ToBTOpeHmE, 06001ICHNE,
CHCTEMAaTHU3allMs 3HAHUH.
65 OKpy»XHOCTb U KPYT. 1 https://m.edsoo.ru/SSWOE7WA4E
['eomeTpryeckue MoCTPOCHHUS.
VYTIIbI B OKPY>KHOCTH

[ToBTOpeHue, 06001eHNE,

cucTeMaTusa 3HaHUH.
66 HCTEMATH3AHA SHATIH 1 https://m.edsoo.ru/H4W1IW5T3Q
BHI/IC&HHI)IG H OITMCAHHBIC

OKPY’KHOCTHU MHOTI'OYT'OJIbHUKOB

67 Hrorosast konTpoabHas paboTa 1 1 https://m.eds00.ru/1408W0C10
68 Hosropenne, 0606meH1fe, 1 https://m.edso00.ru/B8S9R3L2N
cUCTeMaTH3aIMs 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME


https://m.edsoo.ru/W4D9F7T2J
https://m.edsoo.ru/L6T9V9M1M
https://m.edsoo.ru/S5W0E7W4E
https://m.edsoo.ru/H4W1W5T3Q
https://m.edsoo.ru/I4O8W0C1O
https://m.edsoo.ru/B8S9R3L2N




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O 0611{61"0 06pa30BaHHﬂ

I'eomeTpus

Pacrnio3HaBaTh N3yueHHbIE T€OMETPUYECKHE (PUTYPBI, OTIPENENATh UX
B3aMMHOE PAacIOJIOKEHNE, HM300pakaTh reOMEeTpUYecKue (Urypsl,
BBINOJIHATh YEPTEXKU MO YCIOBUIO 3afaud. V3MepsTh JuHEHHbIE U
YIJIOBBIE BETMYMHBI. Pemiare 3a1aun Ha BBIUMCIEHHUE JIJIMH OTPE3KOB

1 BCJIMYHH YTI'JIOB

Jenates rpyOyro OLEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYUH MIPEIMETOB B
peabHOM JKW3HHM, pa3MEepOB NPHUPOAHBIX OOBEKTOB. Pazmmuuath

pa3MEpPEI 3TUX 00BEKTOB I10 MOopAAKY BECIIMYNHBL
CTpOI/ITB YCPTEKU K TCOMCTPUYICCKUM 3a/ladyaM

ITonb3oBaTbes [IPU3HAKaMU paBeHCTBA TPEYTrOJIbHUKOB,
UCIONb30BaTh  NPU3HAKM M CBOMCTBA  paBHOOEIPEHHBIX

TPECYTOJIbHUKOB IIPpU PCIICHUHU 3a/1a4

HpOBOI[I/ITI) JJOTHUYCCKUC pacCyxKaCHus C HUCITIOJIB30BaAHHUEM

reOMCTPHUICCKUX TCOPEM

[Tonp3oBaTbCs HpU3HAKaMHU paBeHCTBa PSMOYTOJIbHBIX
TPEYTOJIILHUKOB, CBOWCTBOM MEMAHbI, TPOBENEHHON K THIIOTEHY3€
IPSMOYTOJBHOTO TPEYTOJIbHUKA, B PEIIEHUH FEOMETPUUECKUX 3a/1au
OnpenensaTs NapaiebHOCTh MPSMBIX C TIOMOIIBIO YITIOB, KOTOpPbIE
o0pa3zyeT ¢ HUMH ceKymias. OnpenensiTh NapauIeIbHOCTh MPSIMBIX €
MIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUEK OJHOM MPSIMON 70 TOYEK
JIPYroil mpsiMont

Pemars 3amaun Ha kiieT4aroil Oymare

[TpoBOMUTHh BBHIYHMCICHUS W HAXOMUTh YHUCIOBBIE W OyKBEHHBIC

SHA4YCHUA YIJIOB B TCOMCTPUUCCKHX 3aJladyaXx C HCIOJIB30BAHUCM



6.10

6.11

6.12

6.13

6.14

6.15

8 KVIACC

Kona
NPOBEPAEMOro
pe3yJbTarTa

6

6.1

6.2

6.3

CYMMBI YIJIOB TPCYTrOJIbHUKOB U MHOI'OYT'OJIbHUKOB, CBOICTB YTJI0B,
O6pa3OBaHHBIX IIpu IMNEPECCUCHUU [ABYX IMapaJuICIbHBIX IIPAMBIX

CeKyllel. Pemare npakTuyecKkue 3a1a4i Ha HaX0KJICHUE YTIIOB

Bragers TmOHSATHEM TE€OMETPUYECKOTO MECTa TO4YeK. YMETh
OTpeeNATh OMCCEKTpUCY YIJla U CEepeAUHHBIA NEPIEeHIUKYIApP K

OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK

@opMynHMpOBaTh ONpPENEICHUS OKPYKHOCTU MU Kpyra, XOpAbl W
JUuaMeTpa OKpPYKHOCTH, IIOJIb30BaTbCsl HMX CBOWCTBAMHU. Y METh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELICHUN 3a/1a4

Birageres nOHATHEM ONHMCAHHON OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMeTb HaxoauTb €€ wueHTp. Ilomp3oBaTbesd (akTamMu O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCA B OAHON TOUKE, U
0 TOM, YTO CEPEAMHHBIC NIEPIICHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE

Bragers mnoHsiTHEM KacaTeNbHOM K OKPY)KHOCTH, IOJIb30BaThCS
TEOPEMOM O MEPIEHIUKYJSAPHOCTH KacaTelIbHOM W  pajuyca,
MIPOBEAEHHOTO K TOUKE KacaHus

ITonp30BaTbcsi MPOCTEUIIMMU TE€OMETPUUYECKMMU HEPABEHCTBAMM,
IIOHUMATh Ux HpaKTI/I‘IGCKI/Iﬁ CMBICJI

[IpoBOIUTH OCHOBHBIE T€OMETPHUYECKHUE IOCTPOEHUS C MOMOIIBIO

LUPKYJIS U JIMHEHKH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomerpus

Pacnio3zHaBaTh OCHOBHEIE BHU/IbI '—ICTBIpéXYFOJ'IBHI/IKOB, HUX 5JICMCHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPHU PEIICHUN Te€OMETPUIECKHX 33a9
[IpuMeHsITh CBOWCTBA TOYKHM IEPECEUCHUs MEAMaH TPEYroJbHUKA
(eHTpa Macc) B peIICHUH 3a1a9

Bnagers moHsATHEM CcpelHEH JIMHUU TpPEYTOJbHHKA W TpPAmeluu,

NPUMEHSTh HUX CBOMCTBA MPH PEHIEHHMH TE€OMETPHUYECKHX 3ajad.



6.4

6.5

6.6

6.7

6.8

6.9

6.10

9 KJTACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

6.1

ITonb3oBatbes Teopemoit dasieca U TEOPEMOU O NMPOIOPLIUOHATIBHBIX

OTpE3KaxX, MPUMEHATH UX IJIA PCIICHUA IIPAKTHYCCKUX 3a1a4

[IpuMmeHsTh NpU3HAKK TOA00US TPEYrOJbHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3aaaYd

[Tonw3oBatbest Teopemoit [Tudaropa muis pemeHus: reoMeTpUIecKuX 1
IPAKTUYECKUX 3anad. CTpOUTb MaTEMaTHYECKyl0 MOJENIb B
MPAKTUYCCKUX 3ada4aXx, CAMOCTOATCIIbHO ACJIaTh qepTénc U HaXOOUThb

COOTBETCTBYIOIINE NJINHBI

Bnagers moHATUSAMU CHHYCa, KOCMHYCa M TaHI€HCAa OCTPOro yria
IIPSAMOYTOJIBHOTO TPEYroJibHHUKA. [10/1b30BaThCA 3TUMM NOHATHAMU

A PCHICHHUA IIPAKTUYCCKUX 3a1a4

Bbruucnare (pa3nuuHbIME crioco0amMu) IUIOINAb TPEYTrOJIbHUKA U
IUIOIIAAX MHOTOYTOJIBHBIX (uryp (momiw3ysich, Tae HEO0OXOAMMO,
KaJIbKYJISTOPOM). IIpUMEHATh Mony4YeHHbIE YMEHUSI B IPAKTUYECKUX
3ajJadax

Bnagerp MOHATHMSAMM  BIMCAaHHOIO M LIEHTPAJIBHOIO  YIVIA,
MCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX yIlaxX, yriax Mexay XopaaMu
(cexyIMMH) U yrile MeXay KacaTeJbHOM M XOpAOH NpH peleHun
reOMETPUUECKUX 3a7a4

Bnagerp mNOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHHUKA, HPUMEHSTH
CBOICTBA OIIMCAHHOTO YETHIPEXYTOJIBHUKA ITPH PEIICHNUH 33]a4
[IpuMeHsATh MOJIydeHHbIE 3HAHMSI HA IPAKTHUKE — CTPOMTH
MaTeMaTUYeCKUe MOJIEIH IS 3a7ad PeaJbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIUUCIEHUS C MpPUMEHEHHEM T[0A00Us H

TPUTOHOMETPHH (IIOJIB3YSCH, IJIe HEOOX0AUMO, KAJIbKYJIITOPOM)

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomerpus

3HaTh TPUrOHOMETpHUUECKHEe QYHKIIUN OCTPBIX YIIIOB, HAXOAUTh C UX

IMOMOIIBIO PA3JIMYHBIC DSJICMCHTHI IMPAMOYI'OJIBHOI'O TPECYTOJbHUKA



6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

(«pemieHne TOPSAMOYTOJIBHBIX TPEYrojabHUKOB»). Haxomutes (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI W YIVIBI JJI  HETaOJIMYHBIX

3Ha4YCHUH

ITons30BaThCA (bOpMy.]'IaMI/I IMIPUBCACHUS n OCHOBHBIM
TPUTOHOMETPHUYCCKUM TOXACCTBOM JIsI HAXOXIACHUSA COOTHOIICHUM

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUJISi HAXOXKJIEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEUICHHE TPEYTrOJIbHUKOBY ),

IMPUMCHATH UX IIPU PCIICHHUU T'COMETPHUICCKUX 3aaa1

Bnagetrs moHsATHUSMU TpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX
9JIEeMEHTOB MOA00HBIX (uryp. [Tob30BaThes CBOMCTBAMH TIO00MS
MPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIIATE JUIMHBI H HAXOIUTH YTJIBI Y
nono0HbIX Guryp. [IpumeHsaTs cBoiicTBa Moa00US B MPAKTHYECKUX
3aJayax. YMeTb MPUBOAUTHL MPUMEPHl MOJOOHBIX (GuUryp B

OKpYXaroleM MUpe

ITonb3oBaThCs TCOpEMaMHu O IIPpOU3BCACHHUHU OTPE3KOB XOpHd, O

MMPOU3BCACHUUN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

ITonb30BaTbcs BEKTOpPAMM, IIOHUMAThb HX TE€OMETPUYECKUUA U
(bu3nvecKuil CMBICI, TPUMEHATh X B PELICHUU I'€OMETPUUECKUX U
¢usnueckux 3anad. [IpuMeHsATh CKaNsipHOE MPOU3BEAECHUE BEKTOPOB

JJI1 HAaXOKACHWA OJIMH U YTJIOB

ITons30BaThCSA MCTOJOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B

PECIICHUN TCOMETPUUCCKHUX U MMPAKTUYCCKUX 3a1a4d

Biagers MNOHATHAMU IPaBUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI JYTW OKPY>KHOCTH M pPaJUaHHOM MEpBI yTia,
YMETh BBIUMCIATH IUIOMIAJAb Kpyra M ero vacteil. Ilpumensts
[IOJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a7a4ax

Haxoauth ocu WM LEHTPHl CUMMETpUHM (Uryp, TPUMEHSTH
JBUKECHHUS INIOCKOCTU B IIPOCTEUIINX CIIydasix

[IpuMeHATh MOJy4YEHHBIE 3HAaHWS HAa IPAKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJEIHN I 3a7a4 PealbHOM KU3HU U MPOBOJUTH

COOTBCTCTBYIOIIIMEC BBIYUCICHUA C TPHUMCHCHUCM HO,Z[O6I/I$I u



TPUTOHOMETPUUYECKUX (QYHKUUH (HOJB3YysiCh, TA€ HEOOXOIUMO,

KaJIbKYJIATOPOM)
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IIpoBepsieMblii 3JIEMEHT COEePKAHUS

I'eomerpus

HavanbHble nouaTHs reomerpun. Touka, npsmas, 0Tpe30K, Jyd. Yol Buast
yrioB. BeprukanpHele U cMexHble yrbl. buccektpuca yrina. JlomaHnas,

MHOT'OyToJbHUK. [[apamienbHOCTh U NEPIEHANKYIIAPHOCTD IIPSIMBIX

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpHH.

[TprMepbl CHMMETPUH B OKPYXKAIOIIIEM MUPE

OCHOBHBIE MMOCTPOCHUS C IMOMOLIBIO TUPKYJIA U JINHEHUKH. TpeerJ'IBHI/IK.

BricoTa, Mennana, GuccekTpuca, uxX CBOMCTBa

PaBHOOE/IpeHHBII W  pPaBHOCTOPOHHWI TpeyroibHUKU. HepaBeHCTBO

TPECYTOJIbHUKA

CBoiicTBa W TpU3HAKU PABHOOEIPEHHOr0 TpeyrojapHUKa. I[Ipu3Haku

PaBEHCTBA TPEYTOJIbHUKOB

CpoiicTBa M TMpHU3HAKM MapajuledbHBIX MNpsAMbIX. CymMma  yrjos

TPEYroJIbHUKA. BHEIIHNE yIIIbI TPEYTrOJbHUKA

[TpsimoyronbHbIA  TpeyroiabHUK. CBOWCTBO MeAHWaHbl MPSIMOYTOJILHOTO
TPEYrojbHUKa, TMPOBENEHHOW K runoreHy3e. llpusHakm paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONBHBIN TPEyTOJNbHUK C YIJIOM B
30°

HepaBeHcTBa B TeOMETpHUU: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOHW, TeopemMa O OoJjbmieM yriae W OONbIIeH CTOpPOHE
TpeyrojabHuKa. IleprneHauKysp 1 HaKJIOHHAsI

I'eomerpuyeckoe MecTo TOYEK. buccekTpuca yriia W CEpeIMHHBIN
MEPHEHIUKYIISP K OTPE3KY KaKk FT€OMETPUUYECKHE MECTA TOYEK

OKpyXHOCTH W KpYyIr, XOpJa W JAMaMeTp, HX CBoWcTBa. B3amMmHoe
pacrojoXKeHUe OKpYKHOCTH U mnpsaMoi. KacarenpHas M cexkymas K
OKpY’KHOCTHU

OKpy’XKHOCTb, BIMCaHHasg B yroj. BrnucaHHas M onucaHHas OKPY>KHOCTH

TpeyrojbHUKa
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HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus
UYerbipéxyronpuuku. [lapamienorpamm, ero npu3Haky U CBOWCTBa
[IpsimoyronbHUK, poMO, KBaJIpaT, UX MPU3HAKHU U CBOICTBA

Tpaneuus, paBHOOOKass Tpamemnus, €€ CBOICTBA W  INPHU3HAKH.

HpﬂMOYFOJ’ILHaH Tpancuus

MeTton YABOCHUA MCIUAHBI. HeHTpaJ'ILHaSI CUMMCTpPHUA. TeopeMa ®daneca u

TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaxX

Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
[Tomobue TpeyronpHUKOB, Kod(dumument mnomodus. IlpusHaku momodus
TpeyrojibHUKOB. [IpuMeHeHne 1o jo0us py pelieHUH NPaKTUYEeCKUX 3a/1a4
@opmyinbl Ui MJIOLIAAU TPEYrojbHUKA, NapajiesrorpamMmma, poMba H
Tpaneuuu

CpoiictBa muomaaeir reomerpudeckux ¢uryp. OTHOIIEHHE IIIoLIaaeH
MOI00HBIX QUryp

Brruucnenue mioniasei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
MIPAaKTHYECKUX 3a/1a4

CuHyc, KOCHHYC, TAaHT'€HC OCTPOro yIja MPsIMOYTOJbHOTO TPEYrojbHHKA.
OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pUrOHOMETPHUYECKHE
¢ynkuu yrios B 30°, 45° u 60°

BrnmcanHble M LEHTpAIBHBIE YTIIbI, YIOJ MEXKIY KacaTeIbHOM W XOpAOM.
VYTibl MEXAY XOpIaMU U CEKYIIUMU

BrniucanHble 1 ONMCaHHBIE YETBIPEXYTOIBHUKHU

B3aumHoe pacnonoxkeHue AByX OKpykHocTed. KacaHue oxpyXKHOCTEH.

OO0mre kacaTenbHbIE K IBYM OKPYXHOCTSIM
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IIpoBepsieMblii 3J1EMEHT COACPKAHMS

I'eometpus

Cunyc, kocunyc, Tanresc yrio oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOKAECTBO. POPMYJIBI IPUBEACHHUS

Pemenue TpeyronbpHuKoB. Teopema KOCMHYCOB U TeopeMa CUHYcOB. Pemnenue
MPAaKTUYECKUX 337a4 C MCIOJIb30BAHUEM TEOPEMbl KOCUHYCOB U TEOPEMBbI
CHUHYCOB

[TpeobpaszoBanue momobus. [1omo0me cOOTBETCTBEHHBIX JIEMEHTOB

Teopema 0 IpOU3BENEHUHU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH OTPEZKOB
CEeKyLIUX, TeOpeMa O KBaJpare KacaTeJIbHOU

Bektop, anuHa  (MOAyJdb) — BEKTOpA,  COHAIPABIIEHHBIE  BEKTOPHI,
MIPOTUBOINOJIOKHO HANPABIECHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEpaIK Ha/l BEKTOpaMu. Pa3ioxeHune BeKTopa 1o AByM
HEKOJUIMHEApHbIM BEKTOpaM

Koopaunats! BexkTropa. CkansipHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHUE JIJIS
HaXO0XIECHUS JUIMH U YTJIOB

JlexapTOBBI KOOPJAMHATHI Ha IIJIOCKOCTH. Y PaBHEHUS NMPSAMOU U OKPYKHOCTH B
KOOpJMHATaX, IEPECEUEHUE OKPYKHOCTEHN U MPSAMBIX. MeTo KOOpAUHAT U €T0
MIpUMEHEHNE

[IpaBuiibHBIE MHOTOYTOJIBHUKHU

JlinHa okpyxHoOcTU. ['pajsycHast U paauaHHas Mepa yrJia, BBIUHMCICHHUE JUIMH
IYT OKpY>KHOCTEU

[Tnomanp kpyra, cekTopa, cCerMeHTa

JIBUKEHMsI TIJIOCKOCTH M BHYTPEHHHE CHUMMETpUM (uryp (31eMeHTapHbIe

npencrasienus). [Tapamiensuslii nepenoc. [loBopot



IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI OCHOBHOT'Q
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHSIMHU:
rpad, CBs3HBIN Tpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIONb30BaTh TpadHUuecKoe IpelCTaBlICHHE
MHOJKECTB JUIsl OIMCAHUSl pealbHBIX IPOILIECCOB U SIBICHUM, MpU

pEeIlIeHnN 3a1a4 U3 IPYruX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHATUAMMU: ONPEACIICHHE, AaKCHOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBl U KOHTPIPUMEPBHL, CTPOUTH

BBICKA3bIBAHUA U OTPpULAHUA BBICKA3bIBaHUH

YMeHne onepupoBaTh MOHATHAMHU: HATYPaJIbHOE YUCIIO, TTPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaldbHBIX YHCEN, MPU3HAKU
JETMMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0Ob U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJ YKCIIA, PAllMOHATFHOE YHCIIO,
UpPpPALMOHATIBHOE YMCIIO, apu(METHYECKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIAa Ha KOOPAMHATHOM
MpsIMOM, OKPYIJIATh 4WCIA; YMEHUE JieJaTh NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHITHAMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUECKUI KBaIpaTHbIN KOPEHb, MHOTOYJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
Oouibllle €MHMIBI, YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANBHBIX BBIpAXEHUN H
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMYy]T Pa3HOCTH KBaJApaToB H

KBaapaTa CyYMMbI U Pa3HOCTU



YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEPEeMEHHOW, 4YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTB JJISi M300pakeHUs pereHHM

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAME: QYHKIHS, TpaduK QYHKIUH, HYJIH
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE W HAUMCHBIICE 3HAYCHHS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
NPOTIOPIIMOHATILHOCTb, JINHEHHAsT PYHKIIUS, KBaJpaTU4Has (PyHKIHS,
oOpaTHasi MPOMOPIMOHATBHOCT, TMapadoia, runepOoia; yMCHHE
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpE/ICIICHUsI CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, JUISI PEIICHUS
3a/a4 U3 APYTUX yUEOHBIX MPEAMETOB U PEANbHOMN KHU3HU; YMEHUE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
o0I1ero wieHa MpU peHIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JONIM M 4YacTW, JBHWKEHHUe, paboTy, IeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HAJIOTH, 33a7[a4il U3 00JacTH YIpaBIeHUs JINIHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISTh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHCTEMBI [0 YCIOBHUIO 3a/ayM,
UCCIIEI0BATh IOJIYYEHHOE PEIICHNE U OLICHUBATh NIPaBI0NO0J00HOCTb
MIOJIy4YE€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBath NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUMU TpEyroJIbHUKH,
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NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peuiaTth 3aJadd, B TOM YUCJIE U3 MOBCEAHEBHOM KU3HHU, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

YMeHue onepupoBaTh MOHSATHSAMU: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIeIbHOCTh U MEPIEHINUKYJISPHOCTh MPSMBIX,
YroJl MEXIy NpsSIMBIMH, TEPHEHAMKYJSIP, HAKIOHHAS, MPOEKIIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKM M MPSMOI; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

YMeHue OnepupoBaTh MOHATHAMU: [UIMHA, PACCTOSHHUE, YIOJI
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OpPMYJIbI NEepUMETpa U IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IJIOLIAAM Kpyra, oobema
IIPSAMOYTOJIBHOTO IapajulelenuIle/la; YMEHUE NIPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

YMenue wu3o0paxarh IUIOCKHE GUIYpsl M HUX KOMOWHaIuW,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIN

CHUMBOJIBHOMY OITMCAaHHIO

YMeHne omnepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAs —CHUCTEMa
KOOPJMHAT, KOOPJAMHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHNS JAHHBIX W PEIICHMS 3a7ad, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpUpOBaAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IUarpaMMmbl, TaOMWIBI, cpeaHee apudMeTHdYecKoe, MeIuaHa,
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HauOoJpIlIee M HAMMEHBIIIee 3HAYCHUs, pa3Max YHCIOBOTO HabOPa;
yMEHHE U3BJIEKaTh, HMHTEPIPETHPOBATH U  INPEoOPa3OBBIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0O B Ta0nIMIAaX M Ha JAMarpamMMmax,
OTPaXKAIOLIYI0 CBOMCTBA M XapaKTEPUCTHKH PEATbHBIX IPOLECCOB U
SBJICHUI; yMEHHE pACIO3HABaTh W3MEHUUBBIC BEIUYMHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIyYalWHBIA OIBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJ]a4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCIOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS; YMEHHE OILEHUBATh BEPOSITHOCTH pPeallbHbIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ET0O POJIBIO B MAaCCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYCHHBINH METOJ AJs pelleHus
3a/1auu, MPUBOJIUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIKMCHIBATH OT/CJIbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJTy4YeHHBbIE B XOJIe Pa3BUTHsI MAaTEMaTUKU KaK HAyKH, MMPUBOJIUTH
MpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU



INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna u BBIYUCICHUSA

11 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LIEIIbIX YUCEI

1o OOBbIKHOBEHHBIE W JAECATUYHBIE  JpoOM, TMPOLEHTHl, OECKOHEUHbIE
' MIEPHOINICCKHE IPOOH

13 Panyonanehple ymcna. ApudMeTndyeckue Omnepalud ¢ palloHAIbHBIMU
' yHUCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' qUCIaMU

Le [TpubnnxEHHBIE BBIYMCICHMS, MpaBWIa OKPYIJIEHHUsS, NPUKHUIKA M OLIEHKa
' pe3yibTaTa BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpaK€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokasareneM. CTeNneHb C palMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa CTeNEHH

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”5 ApudpmeTnueckuii  KOpeHb ~ HaTypajJbHOM  crtemeHu.  JlelicTBus ¢
' apupMeTHUECKUMHU KOPHSIMH HaTypajIbHON CTEIEHH
3 YpaBHEHMS U HEPABEHCTBA

31 Llensie u npoOHO-panMoHaNbHBIE ypaBHEHHsA. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUNU

39 [lenbie u npoOGHO-paloHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemrennie TeKCTOBBIX 3a1a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATEILHOCTEH



4.2

5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

Apudmernueckass M reoMmerpuueckas mporpeccud. Dopmyna  CI0XKHBIX
MIPOLIEHTOB

DOyHKUIMHU

OyHknus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeNieNIeHUs] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hynu Gyukiun. [IpomexyTku
3HAKOMOCTOSHCTBA. IIpOMEX)YTKM MOHOTOHHOCTH (PYHKUIMH. MakCUMyMbl U
MuHUMYMbl (QyHKUIMU. Hambonbliee n HauMeHblllee 3HaueHHE (DYHKIMU Ha

IIPOMEXKYTKE
Koopaunats! Ha NpsAIMON U IUNIOCKOCTH
KoopannarHas npsmast

JlexapToBbI KOOPINHATBI HA TUNIOCKOCTH
I'eomeTpus

['eomerpuueckue GUTYpHI  UX CBOICTBA
TpeyronpHuK

MHoroyroiasHuku

OKpy’>KHOCTb U KpYyT

N3MepeHne reoMeTpu4eCKiX BEIUYNH
BekTopsl Ha TIOCKOCTH

BepositTHOCTh 1 cTaTHCTHKA
OnucarenpHas CTaTUCTHKA

BepositHOoCTh

KomOunaropuka

MHuoxecTBa

['padbr



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






