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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00€CIeUnTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONMPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHus reoMeTpuH Ha ypPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKIIOYAETCS] B TOM, YTO OOYYaOLIUICS YUUTCS IPOBOAUTD
JIOKa3aTeJIbHBIE PACCYKJICHUS, CTPOUTD JIOTHYECKUE YMO3aKIIIOUECHHUsI, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCcy’IeHUusl «OT NPOTUBHOIO», OTIWYaTh CBOWCTBA OT IPU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKIACHUS.

Broponl 1enpl0 HU3ydeHUsT TIE€OMETPUM SBIIACTCSA HCIIOIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUN KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPENENIUTh T€OMETPUUYECKYIO (PUTypy, ONMUCATh CIOBAaMHU JIaHHBIA 4YEpPTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCINUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapakTepa OO0ydYaroIIMiCs YYUTCS CTPOUTH
MaTeMaTHYECKUE MOJEIM PEAIBbHBIX JKM3HEHHBIX CHUTyallud, IPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATD aJI€KBATHOCTH MOJyYEHHOI'O PE3YJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JPYTUMH yueOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYP
U TIOHSTHUH, TIEMOHCTPUPOBATH MPUMEHEHUE MOJYyYEHHBIX YMEHUU B (PU3HUKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuyeckue cootHoueHus», «Meron koopauHat» U «Teopema
[Tudaropa.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE DPa3feiibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIMYUH», «J[eKapTOBBl ~KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bektops», «J[Bmkenus miaockoctmy, «IIpeodpazoBanust mog00us».

Ha uzyuenune yueGHoro Kypca «l'eomerpusi» orsoaurcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJleN0), B 9 kitacce
— 68 yacoB (2 4yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTtukaneHele M CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

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

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBIO LHUPKYJS W JIMHEWKH. TpeyroyibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIN U  PABHOCTOPOHHMI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHUKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTOJIBHBIA ~ TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTOJBHUKA, IPOBEAEHHOMN K TUIOTEHY3€. [[pu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTrOJIbHUKOB. [IpsAMOYToJIbHBINA TPEYTOJIBHUK C YTIIoM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousbllieM yriie U OOJbLIEH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYISp ¥ HAKJIOHHAS.

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

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIoyoKEeHUE OKPYKHOCTU M npsiMoi. KacarenbHas U cekymas K OKPYKHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KUIIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBouctsa. HYacTHble
cllydad MapajuiesorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajapaT), UX MpPHU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Meron ynBoenust Meauansl. LlenTpanbHas cummerpusa. Teopema Daieca u
TeopeMa O HNPONOPLIMOHATIBHBIX OTPE3KaX.

Cpennue IMHUM TPEYToJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojpHUKa.

[Tonobue TtpeyronbHUKOB, Ko3pduuuent nonodus. [lpusznaku nomoOus
TpeyroJbHUKOB. [IpruMeHenune noqooust npu peleHuy NpakTUYeCKUX 3a/1ay.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIAIU
TpeyrojbHHKa, MapasierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIoMmaaAen
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
MPAKTHYECKUX 3ajad.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIJjla HpPsIMOYTOJBbHOIO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUrOHOMETpUUECKHE (YHKIUH
yriioB B 30, 45 u 60°.

BrircanHbie U IEHTpabHBIE YTJIIbI, YTOJI MEXAY KacaTeIbHOM U XOpI0i. YTIIbI
MEXKIYy XOpJaMU M CEeKylIIMMH. BTHCaHHbIE W ONMHCAHHBIE YETHIPEXYTOIHHUKH.
B3aumnoe pacrnonoxxeHue AByX OKpyskHocTe. Kacanue okpyxknocteil. OOuiue

KacaTeIbHbIE K IBYM OKPYXHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyroapHuKoB. TeopeMa KOCHHYCOB M Te€OpeMa CUHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmogaobusi. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O HPOU3BEACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAIpaTe KaCaTEIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BEeKTOpaMu. Pa3noxkeHne BeKkTopa II0 JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA MJIOCKOCTU. Y paBHEHUS PSIMOM U OKPY>KHOCTH B
KOOpJIMHATaX, MEPECEUCHUE OKPYXKHOCTEH M MpsAMBIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JTMHA OKPYKHOCTH. ' payCcHas u paaraHHas
Mepa yrja, BBIYMCIECHUE UIMH Ayl OKpyxkHocTeu. I[lnmomane kpyra, cekropa,
CErMEeHTA.

JIBKeHUs TUIOCKOCTH W BHYTPEHHHE CHMMETpuu ¢Guryp (dreMeHTapHbIE
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«I"eomeTpusD» XapaKTEpHU3yHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYkKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCHEIHON MNpodeccruOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMeld B JEATEITbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYECKON HayKd Kak cdepbl YeIOBEUYECKOM
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUA U 3HAYMMOCTH JJIA PA3BUTHUS LUBHIN3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYypOH KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIBCKON
NEeSATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOTO 0JIAarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IeKCHu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCJIECICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJOTMYECKUX MPoOJIeM U MyTel UX pelIeHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHUSAM COLUMAJLHOM M NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATCIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBuA:

e BBUBJSITh U XaPAKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHSATHSIMHU, (POpMYyIUpPOBaAThH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIU3A;

e BOCIpPUHUMATH, (OPMYIMPOBATH U  MPEOOPA30BBHIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE W OTPUIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHeE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MTAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JieNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBaTh AapTryMEHTAILMIO0, TIPUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpATh CIOco0 pemieHus y4yeOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoOJIee TOIXOMAMUNA C yIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUNA WHCTPYMEHT IO3HAHUSA,
(GbopMynIupoBaTh BONPOCHl, (UKCUPYIOLIME NPOTUBOPEUHE, MpPOoOIeEMy,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHCE,

MPOBOJUTh MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCA, a TaKXKE BBIJIBUTATh
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIMHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeACcTaBiICHUS HHPOPMALUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYXKACHUS B COOTBCTCTBUU C YCIIOBUAMU
Hn ncjsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOIy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHbBIN pPe3yJIbTaT;

B X07ie 00CyK/IeHHUs 3a]]aBaTh BOIIPOCHI 1O CYIIECTBY OOCYKIaeMOU TEMBI,
npoOIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA TTOUCK
pelIeHus1, COOCTABIATH CBOU CYKIACHHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
auanora, OOHApYKWBATh Pa3UdMe W CXOJCTBO MO3UIUNA, B KOPPEKTHOMN
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIUS;

MPEACTABIIATh PE3YJIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMpaTh (OpMAT BBHICTYIUICHHS C YUETOM 3a7a4
IPE3EHTALUN U OCOOEHHOCTEN ayIuTOPUH;

MOHMMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHAUBHIYJIbHOM
paboThI pU PEIICHUH YYEOHBIX MAaTEMaTUUECKUX 3a/a4;

NPUHUMATh 1€ COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOIl paboThbl, pachpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yJbTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHusi, OOMEeH
MHEHUSIMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PaOOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(hOpMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJTOPUTM pElIeHHs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHus ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BIIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIPoIlecca M pe3yibTara
pelIeHUsT MaTEMAaTHYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IEIATEIbHOCTH MOCTABICHHON LEIN U
YCIOBUSM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKCHHS 11eJH,
HaxOJHUTh OIMKOKY, IaBaTh OIIEHKY NMPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHmy oOydenuss B 7 KJjacce oOOydYarolMiicsi MOJIYYUT CIIECAYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TCOMETPUYECKUE (UTYpPBI, OINPENeIsITh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEPTEKH MO YCIOBUIO 3a71a4d. I3MepATh TMHENHBIE U YIJIOBBIE BEJIMUUHBI. Pemarts
3aJ1a4i Ha BBIYMCIICHUE VIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OIICHKY JHMHEHHBIX W YTJOBBIX BEJIMYMH IPEIMETOB B
peallbHOM KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCd NPU3HAKAMU PABCHCTBA TPEYTOJbHUKOB, HCIIOJIb30BAThH
MIPU3HAKHA U CBOMCTBA PaBHOOECIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tomp30BaThCA MPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUU I'€OMETPUUECCKUX 3a]ad.

OrnpenensiTe napayieIbHOCTh IPSIMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSAMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[1IpoBOANTE BEIYMCIICHHS U HAXOIUTh YUCIOBBIC 1 OYKBEHHBIC 3HAUCHHS YIJIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX TMpPU TEPECEYCHUU JIBYX
MapaJuIeIbHBIX NPSMBIX CEKylIEH. PelaTe npakTuuecKkue 3aaui Ha HaAXOXKICHUE
YIJIOB.

Brnagers TOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPICHINKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYECK.

®opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pellIeHuN 3a1ay.

Brnagete moHSATHEM ONMMCAHHOM OKOJIO TPEYTroOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIECHAUKYJISIPHOCTH KaCaTEIbHOU U Painyca, MPOBEAEHHOIO K TOUKE KACAHMUS.



[Tonp30BaThCA MPOCTEUIIMMHU F€OMETPUIECKMMHU HEPABEHCTBAMM, ITIOHUMATH
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHuss B 8 kuacce oOOydaroIIMKCA MOJIYYUT CIETYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PELICHUH T€OMETPUYECKUX 3a4au.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TpeyrojbHHUKa (LEHTpa
Macc) B pEIICHUH 3ajay.

Bianets moHsATHEM CpeqHEN JIMHUM TPEYTOJIBHUKA U TPAIEWH, IPUMEHATD UX
CBOMCTBA IIPU PEUICHUU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon @aneca
U TEOPEMOW O IPONOPLUHUOHAIBHBIX OTPE3KAX, IPUMEHATb HUX I pPEIICHUA
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemeHuss TE€OMETPUYECKUX H
IpaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUYECKYIO MOJIEb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOSITEIIbHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JUIMHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCAa OCTpPOro yIJia
MPSAMOYTOJIBHOTO TPEYTrojbHUKA. [[0630BaThCS ITUMM MOHATHIMU I PELICHUS
IIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYTroJbHUKA U ITUIOLIAAN
MHOTOYTOJBHBIX  GuUryp (MONB3ysCh, TIAE HEOOXOJUMO, KAJIbKYJISATOPOM).
[IprMEHATH MOTyYEHHBIE YMEHHUS B IPAKTUYECKUX 33/1a4ax.

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJBbHOIO YIVIA, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yIriax, yriiaX MEXIy XOpJaMHU (CEKYIIHMH) U yIiIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a1a4.

[IprMeHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHHEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHmy oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYHUT CIEIYIOILINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHl MPSMOYTOJBHOTO TPEYTroNbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) JJIUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHU.

[Tonb3oBatbes hopmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXXJIECTBOM JIJII HAXOXJIEHHUSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOKJIEHUS PA3JIMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHUE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pelIeHUN TeOMETPUYECKUX 3a/1au.

BnaneTts noHsTHSAMU MpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX ¢uryp. [lonb3oBaTbest cBoMCTBaMU MOA00MS IMPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIATH JJIMHBI U HAXOJIWUTh YIUIbl y MOA0OHBIX ¢uryp. IlpumeHsaTs
CBOMCTBAa MOJMOOMS B MPAKTHYECKUX 3ajJayax. YMETb NPHUBOJUTH MPUMEPHI
10JI0OHBIX (PUTYP B OKPY>KAIOILIEM MUDE.

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

[Tonb30BaThCA BEKTOpPAMH, MOHMMATh MX T€OMETPUYECKUA M (PU3HUYECKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKICHMS IJIUH U YTJIOB.

[Tonb30BaTHCA METOIOM KOOPAUHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

Bnanets MOHATUSIMH NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TYTH OKPY>KHOCTH U PaJMaHHON MEphI yrila, yMETh BBIUYUCIATH IUIOIIA b
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHSI B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JIBHXKCHUS
MJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEANIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TPUMEHEHHEM IOA0OHMS U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 9acoB

DJIeKTpPOHHbIe (LM (ppOBbIE)

Ne i/mn Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThI
[Ipocreiimme reomeTpudeckue GUTyphl
1 U ux cBoiicTBa. M3mepenue 14 https://m.edsoo.ru/X7RIN7Z5U
T€OMETPUUYECKUX BEIIUYUH
2 TpeyroinbHUKN 22 1 https://m.edso0.ru/M7X3J1090
IT
3 BPALICIILHMC NPAMBIE, CYMMa yTIoB 14 1 https://m.edsoo.ru/B6L1F3M6X
TpeyroIbHUKA
O I
4 KPYHHOCTE 1 KPYT. © COMCTPHHPCRHC 14 1 https://m.edsoo.ru/BSPSX5US5X
MIOCTPOCHUS
5 [ToBTOpeHME, 0000IIEHNE 3HAHUI 4 1 https://m.edsoo.ru/L8I4D5KIW
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME




8 KVIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne ni/m Kontpoabnpie IlpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThbI
1 YeThIpEXyroJIbHUKN 12 1 https://m.edsoo.ru/V1P3M2J01
Teopema Paneca u Teopema o
2 MIPONOPIIMOHATILHBIX OTPE3Kax, NOJ00HBIE 15 1 https://m.edsoo.ru/HOJENSNSZ
TPEYrOJbHUKU
IImomans. Haxoxnenue miomanei
3 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX 14 1 https://m.edsoo.ru/U3V4T3P5V
¢uryp. Ilnomanu nogo6HBIX GUTyp
4 Teopewa Iugaropa u natara 10 1 https://m.edsoo.ru/H3K4L7TUSA
TPUTOHOMETPHH
VY1l B OKpyKHOCTU. Brincannsie u
5 OTMCARHDIC HCTRIPEXYTOLHHIKH. 13 1 https://m.edsoo.ru/Y5D7S0S20
Kacarenbnblie k okpyxHocTU. Kacanue
OKPYHOCTEH
6 [ToBTOpenue, 0600IIEHNE 3HAHUI 4 1 https://m.edsoo.ru/FOI2UOATN
OBIIEE KOJIMYECTBO YACOB I1O0 68 6 0

I[TPOTPAMME




9 KJIACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

KoauuecTBO 9acoB

Konrtpoabusie IIpakTnueckue
Bcero

JyekTpoHHbIE (IU(PPOBLIE)
o0pa3oBaTe/ibHbIE PeCypPChl

padoThI padoThbI
1 Tpuronomerpii. TeopeMsi kocHiycos 16 1 https://m.edsoo0.ru/NSC1F0Y8Q
U CUHYCOB. Penienue TpeyrojabHUKOB
[IpeobpazoBanue mMoK00Ms.
2 Merpudecknue COOTHOLIEHUS B 10 1 https://m.edsoo.ru/Y1C1H2L7A
OKPY>KHOCTH
Bekrtopsl 12 1 https://m.edso0.ru/G9G1S414Q
JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 https://m.eds00.ru/D7D4T0S9Z
[IpaBuibHBIE MHOTOYTONIBHUKH. [[nHA
5 OKPY’KHOCTH W IUIOIIAAb KPyra. 8 https://m.edsoo.ru/Q3YSWOH3L
Brruucnenune mnomanein
6 JIBH>KEHMS IIJIOCKOCTH 6 https://m.edsoo.ru/G6D6ESE9]
7 Hosropenme, 0606meHI:Ie’ 7 2 https://m.edsoo.ru/A7C2G3N3P
CUCTEMaTHU3alus 3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Konrpouabusie IIpakTHueckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTesibHbIE PeCypChl
padoThI padoThbI
[Ipocreiinine reoMeTpuyeCcKue
1 P P 1 https://m.edsoo.ru/E6SSC6PSP
00BEKTHI
2 MHOroyrojapHUK, JIOMaHas 1 https://m.edsoo.ru/M4VI9J3F6C
CMexHbIC U BEpPTUKAIIbHBIE
3 P 1 https://m.edsoo.ru/X6F8TOS3D
YTJIBI
C
4 MEIKHBIC H BEPTHRAIBIEIC 1 https://m.edsoo.ru/Y3E9K8B4W
YTIIBI
CMexxHbIe U BEpTUKAIIbHBIE
5 P 1 https://m.edsoo.ru/HSM5V409M
YTJIBI
CMexHBIC U BEpPTUKAIIbHBIE
6 P 1 https://m.eds00.ru/Q2G6M603E
YTJIBI
CMexHbIC U BEpPTUKAIIbHBIE
7 p 1 https://m.edsoo.ru/U6K5T4Y 61
YTIIBI
CMexxHbIe U BEpTUKAIIbHBIE
8 p 1 https://m.eds00.ru/S400X4W6W
YTJIBI
N3mepenne TMHEUHBIX U
9 YIJIOBBIX BEJIMYUH, 1 https://m.edsoo.ru/D8V2M4A0B
BBIYHCIICHHE OTPE3KOB H YTJIOB
N3smepenue TMHENHBIX U
10 YIJIOBBIX BEJIMYUH, 1 https://m.edsoo.ru/P8S4Z1A9H
BBIYHCIIEHHE OTPE3KOB U YIJIOB




11

12

13

N3MmepeHne TMHEHHBIX U
YIJIOBBIX BEJIMYUH,
BBIYHCIICHUE OTPE3KOB U YIJIOB

N3mepeHne TMHEHHBIX U
YTJIOBBIX BEJIMYHH,
BBIUKCJICHHE OTPE3KOB U yTJIOB
[epumeTtp u momans Guryp,
COCTaBIICHHBIX U3
PSIMOYTOJIbHUKOB

https://m.edsoo.ru/Z2F003N2F

https://m.edsoo.ru/Z0DOR8W8H

https://m.edsoo.ru/N1Q1W6S8U

14

[lepumeTtp u momans Guryp,
COCTaBIICHHBIX W3
IPSIMOYTOJIBHUKOB

https://m.edsoo.ru/M8Q6POK7F

15

16

17

[TonsATHE O paBHBIX
TPEYTOJIbHUKAX U IIEPBUYHBIC
IIPEACTABIICHUS O PABHBIX
¢durypax

Tpu nmpusHaka paBeHCTBa
TPEYTOJIBHUKOB

Tpu npuzHaka paBeHCTBa
TPEYroJIbHUKOB

https://m.edsoo.ru/R272377C4A

https://m.edsoo.ru/O0F372U1X

https://m.edsoo.ru/W6I1F1H4Q

18

19

20

Tpu npusHaka paBeHCTBA
TPEYTOJIBHUKOB
Tpu npusHaka paBeHCTBA

TPEYTroJIbHUKOB

Tpu npuzHaka paBeHCTBa
TPEYroJIbHUKOB

https://m.edsoo.ru/W9L8Y6Q3P

https://m.edsoo.ru/M3D6D7P1Z

https://m.edsoo.ru/R8FIV4Q5I

21

Tpu npu3Haka paBeHCTBA
TPEYTOJIBHUKOB

https://m.edsoo.ru/M2Y0Q4A0S




22

23

24

[Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

[Tpu3naku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYroJbHUKOB

CBOICTBO MeIMaHBI
IPSIMOYTOJIBHOTO
TPEyToJIbHUKA, POBEIEHHOM K
THIIOTCHY3e

https://m.edsoo.ru/J5YSEOME&B

https://m.edsoo.ru/EOD8RONS5D

https://m.edsoo.ru/D3L6Y3011

25

CBOICTBO MeIMAHBI
PSIMOYTOJIBHOTO
TPEYToJIbHUKA, POBEIEHHOM K
THIIOTCHY3e

https://m.edsoo.ru/M4U9RE8XIM

26

PaBHOOenpeHHbIE U
PaBHOCTOPOHHHE
TPEYTOJIILHUKH

https://m.edsoo.ru/L414W6L5V

27

28

29

[Ipu3Haku u cBOMCTBa
PpaBHOOEAPEHHOTO
TPEYTOJIbHUKA

IIpu3Haku u cBOMCTBA
pPaBHOOEPEHHOTO
TPEYTOJIbHUKA
[Ipusnaku u cBOMCTBA

pPaBHOOEPEHHOTO
TPEyToJIbHUKA

https://m.edso0.ru/O7Q7R3S9V

https://m.edsoo.ru/S4J3N9L6B

https://m.edsoo.ru/A6D8S4H4U

30
31

HepagencrtBa B reomerpun

HepaBCHCTBa B TCOMCTpUHN

https://m.edsoo.ru/YOD9X4A 1IN
https://m.edsoo.ru/V3P6Z25G4]




32
33

HepasenctBa B reomeTpuu

HepasencrBa B reomMerpuu

https://m.edsoo.ru/DOS5T8QOF
https://m.edsoo.ru/O3G7R2Q1D

34

35

[IpsAMOyTroJIbHBIN TPEYTOBHUK
¢ yriaom B 30°

[IpsAMOyTroIbHBIN TPEYTOIBHUK
¢ yrioMm B 30°

https://m.edsoo.ru/S1F2F8S7X

https://m.edsoo.ru/S5V3N8Y6J

36

KonTtponbHast pabora o Teme
"TpeyronbHuxu"

https://m.edsoo.ru/U2A3C9HEY

37

38

[TapamnenbHbIe IpSIMbIC, UX
CBOMCTBA

[Iare1it noctynat EBkiinaa

https://m.edsoo.ru/L2K9T27Z1Y

https://m.edsoo.ru/S7S4F2F57

39

Hakpecr nexamue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE IPU
NEPECEUEHUH NTapalJIeNIbHBIX
IPSAMBIX CEKYIIEH

https://m.edsoo.ru/M6ISE7N4T

40

41

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE PU
nepeceyeHnH MapauieNnbHbIX
IPSMBIX CEKYILIEH

Hakpecr nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIHI,
o0pa3oBaHHbIE PU

https://m.edsoo.ru/C3S7ASM2G

https://m.edsoo.ru/J2R8EW1G7N




42

43

44

45

46

HepeceyeH ! MapauienbHbIX
IPSAMBIX CEKYILEH

Hakpect nexarniue,
COOTBETCTBEHHELIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIC MTPU
MepPECCUCHUH MapauIeIbHBIX
IPSAMBIX CEKYILEH

Haxkpecr nexarue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE IPU
NEePEeCeUeHUH NapajuIeIbHbIX
IPSAMBIX CEKYILEH

[Ipu3Hak napajienbHOCTH
MPSAMBIX YEPE3 PABEHCTBO
pacCTOSIHUM OT TOYEK OAHOMN
IIPSAMOM 10 BTOPOU IIPSIMOi
IIpr3Hak napauieIbHOCTH
MPSAMBIX YEPE3 PABEHCTBO
PacCTOSHUM OT TOYEK OJAHOU
IIPSIMOM 10 BTOPOM IIPSIMOi

CYMMa YTJIOB TPCYTrOJIbHHUKA

https://m.edsoo.ru/GENES5Q6L

https://m.edsoo.ru/BSR5S9A6E

https://m.eds00.ru/16J90273S

https://m.edsoo.ru/R2S4N1P8&I

https://m.edsoo0.ru/Z5V7Q2D5H

47
48

CyMMa yriioB TpeyroJIbHUKa

BHermaue yribl TpeyroyibHuKa

https://m.edsoo.ru/D7P7P6C3Q
https://m.edsoo.ru/Y4C4J5Y6K

49

Bremaue yrisl TpeyrojibHHUKa

—_— | | [

https://m.edsoo.ru/F306MOK6U




KonTponbhas pabota no teme

50 "[lapanienbHble psMBIE, https://m.edsoo.ru/C6D2HSJST
CyMMa yTJIOB TPEYroJbHUKA"
OKpYy>KHOCTb, XOpbI U

51 by ?’H https://m.edsoo.ru/OSEOK1X1R
JMaMeTp, UX CBOKCTBA

52 KacarenbHas Kk OKpyKHOCTH https://m.edsoo.ru/ESL4VED2K
OKpyXHOCTb, BIUCAHHAs B

53 https://m.edsoo.ru/YSU1C1Q0B
yroma
OKpyXHOCTb, BHUCAHHAs B

54 Py https://m.eds00.ru/DON9O2A6N
yroia
[Tonsarue o I'MT, npumenenue

55 https://m.edsoo.ru/W4S2Z018Y
B 3a/1auax
[Tonsitue o ' MT, npumeHnenne

56 https://m.edsoo.ru/G2L 118 X4F
B 3a/1a4ax
buccekrpuca u cepenHHbIN

57 MEPIEHINKYIAP KaK https://m.edsoo.ru/D3S7X8U2V
F€OMETPUUYECKHE MECTA TOUYEK
OKpyXHOCTb, ONTUCAHHAS

58 https://m.edsoo.ru/H4H9Z0K7E
OKOJIO TPEYTOJIbHUKA
OKpyXHOCTb, ONTUCAHHAsA

59 by https://m.edsoo.ru/T219N211H
OKOJIO TPEYTOJIbHUKA
OkpyxHOC

60 by TP, BIHCAHHAT B https://m.edsoo.ru/P2B2U4USV
TPEYTOJIbHUK
OKpyXHOCTh, BIUCAHHAS B

61 https://m.edsoo0.ru/O7Z7A2Y9A
TPEYTOIHHUK
IIpocreiimme 3a1aun Ha

62 P A https://m.edsoo.ru/A8Q4J4HSE

IIOCTPOCHUE




63

64

[Ipocreiiue 3ana4u Ha
MOCTPOEHUE
KoHTponbHas pabota 1o teme

"OKpy>XHOCTb U KpYT.
I'eomeTpuyeckue noctpoeHus"

https://m.edsoo.ru/I5U9J9Y 80O

https://m.edsoo.ru/E2D2L5SH5H

65

[ToBTrOopenue u 06o00IIEHNE
3HAHWII OCHOBHEBIX ITOHATUU U
METO/IOB Kypca 7 Kiacca

https://m.edsoo.ru/H3E4T6Z3G

66

67

68

Hrtorosast KOHTpoOJIbHASA
pabora

[ToBTOpEeHME M 0000IIEHNE
3HAHWH OCHOBHBIX ITOHATHH U
METOJIOB Kypca 7 Kiiacca
[ToBTOpEeHME M 0000IIEHNE
3HAHWH OCHOBHBIX ITOHATHH U
METO/IOB Kypca 7 Kiacca

https://m.edsoo.ru/S2B2J8B2Q

https://m.edsoo.ru/V4V6POB6N

https://m.edso0o.ru/T4Y8G8K1G

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




8 KVIACC

Ne
n/n

Tema ypoka

[Tapannenorpamm, ero
MIPU3HAKU U CBOWCTBA

KoauuecTBO 9acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThbI

Jara
H3Y4YeHH S

DJIeKTpPOHHbIe U (POBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/E1X0I306P

[Tapamrenorpamm, ero
IIPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero
IIPU3HAKU U CBOMCTBA

YacTHble cydyan
napauieiorpaMMOB
(IpAMOYTOJILHUK, POMO,
KBaJ[paT), UX MPU3HAKH U
CBOMCTBA

YacTHble caydyan
napasiesIorpaMMoB
(MpsAIMOYTOJILHUK, pOMO,
KBaJpaT), UX IPU3HAKU U
CBOMCTBa

YacTHble cnyyan
napajuieJIorpaMMoB
(IpSAMOYTONLHUK, POMO,
KBaJpar), X NMPU3HAKU U
CBOMCTBA

Tpaneuus

https://m.edsoo.ru/L5G1B1K3V

https://m.edsoo.ru/VOE2V6E2U

https://m.edsoo.ru/X7B6VORSEP

https://m.edsoo.ru/C8FOM6UOH

https://m.edsoo.ru/L1E709B2N

https://m.edsoo.ru/T4G1G0G6J




PaBHOOOKas U IpsIMOYTOJIbHAS

8 1 https://m.edso00.ru/VIF8G7Q0Q
Tpaneuuu
PaBHOOOKas U IpsIMOYTOJIbHAS
9 1 https://m.edsoo.ru/PSV4I3NTM
Tpamneuuu
10 Meroa yaBoeHUsI METUAHbI 1 https://m.edsoo.ru/M6VOH1K9A
11 LenTpanbHas cuMMeTpus 1 https://m.edsoo0.ru/U1Q6X6GO0I
KonrponsHas pabora o reme
12 " . " 1 https://m.edsoo.ru/L7K27Z5X4K
YeThIpEXYTroIbHUKA
Teopema Darneca u Teopema o
13 1 https://m.edsoo.ru/U6W8Y2R 1D
MIPOTIOPIIMOHATBHBIX OTPE3KaAX
14 Cpenusig nuHus TpEYroJbHUKA 1 https://m.edsoo.ru/X3SO0H9Z77Z
15 Cpenusis TuHUA TPEYTOJIbHUKA 1 https://m.edsoo.ru/G7THIO6X2W
16 Tpanenus, e€ cpeaHssa TUHUSA 1 https://m.eds00.ru/V8S708D00O
17 Tpaneuus, €€ cpeaHssa TUHUSA 1 https://m.edsoo.ru/S3INSF8D6T
18 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/C9U309YOK
19 [TponoprimoHanbHbBIE OTPE3KU 1 https://m.edsoo.ru/HOI0J6K8Z
20 LlenTp macc B TpeyrojibHUKE 1 https://m.edsoo.ru/L2T9COH10
21 [TonoOHbIE TPEYTOTBLHUKHI 1 https://m.edsoo.ru/W7Q5W8X0G
T 0
22 PI TIpHSHAIa HOAOBIE 1 https://m.edsoo.ru/U1D2F9U70
TPEYTOJILHUKOB
T 0
23 Pi HpHSREka HONODHA 1 https://m.edsoo.ru/UICI9F9R2Z
TPEYTrOJIbHUKOB
Tpu npuszHaka mogoOus
24 puTp A 1 https://m.edsoo0.ru/F9Q9S619B
TPEYTOIHHUKOB
Tpu npusHaka nogobus
25 puap A 1 https://m.edsoo.ru/H3YS508J8Z

TPEYroJIbHUKOB




[Ipumenenue nmoaoous npu

26 https://m.edsoo.ru/K9X410R7F
pELIeHNN IPAKTUYECKUX 3a1a4
KonTponbhas pabota no teme

27 https://m.edsoo.ru/F2A3POW2P
"[TomoOHbBIE TPEYTOJLHUKH"

28 (BoficTRa IO ACH https://m.edsoo.ru/D8F7P5Z1Y
reOMETPHUECKUX PUTyp
DopMyIIbl VIS 10N

29 TPEyroJIbHUKA, https://m.edsoo.ru/I6BI9T7B5S
napajuiesorpaMma
DopMyITbI IS IO

30 TPEyroJbHUKA, https://m.edsoo.ru/I2P9V4B0J
napajuieiorpaMma
DopmyJIbl U1 TIIOIIAAN

31 TPEYroJbHUKA, https://m.edsoo.ru/R7ESM4Z1Y
napajienorpaMma
DopmyJIbl U1 TIIOIIAAN

32 TPEYTOJIbHUKA, https://m.edsoo.ru/O1E5G3Z4S
napajuiesorpaMma
DopMyITBI IS MO

33 TPEyTOobHUKA, https://m.edsoo.ru/ESW7T7E30
napajuiesorpaMma

34 Beramcierne wiomgAck https://m.edsoo.ru/ASYSW7M4H
CIIOKHBIX (UTYp

35 Mot Guryp Ha lieTdaro https://m.edsoo.ru/K5U5G102S
Oymare

36 [Tnomanu mogoOHBIX Guryp https://m.edsoo.ru/Z9P3Z0A3 A

37 [Tnomaau noxoOHBIX GuUryp https://m.edsoo.ru/T3K7D5SF8O




38

39

3aauu ¢ MPaKTHYECKUM
COZIep’KaHUEM

33,113‘11/1 C IIPAKTUYCCKUM
COACPIKAHUEM

https://m.edsoo.ru/G2M8Y 1 EOK

https://m.edsoo.ru/S7THIR4L8E

40

Pemenue 3a71ay ¢ 1OMOILBIO
METOJIa BCIIOMOTaTeIbHON
Iomagn

https://m.edsoo.ru/C6P1X5N3T

41

42

KonTponbhas padota no teme
"[Mnomans"

Teopema ITudaropa u eé
MIpUMEHEHUE

https://m.edsoo.ru/U6S2Z6A2B

https://m.edsoo.ru/B4A7B2W5Y

43

Teopema [Tudaropa u eé
IIPUMEHEHUE

https://m.edsoo.ru/SOO1V7AQY

44

45

Teopema ITudaropa u eé
MIPUMEHEHUE

Teopema [Iudaropa u e€
IIPUMEHEHHE

https://m.edsoo.ru/ROMOY7H60

https://m.edso0o0.ru/X408G6C6T

46

Teopema [Tudaropa u eé
IIPUMEHEHUE

https://m.edsoo.ru/X5G9A6F9X

47

Onpenenenue
TPUTOHOMETPUUECKUX (QYHKIUN
OCTpPOTO yTJIa MPSIMOYTOIEHOTO
TPEYroJbHUKA,
TPUTOHOMETPUYECKHUE
COOTHOIIIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/B9P9OIUSH




48

49

50

OcHoOBHOE
TPUTOHOMETPUYECKOE
TOKJIECTBO

OcHoOBHOE

TPUT'OHOMETPHYECCKOE
TOXAECCTBO

OcHoBHOE

TPUTOHOMETPHUUYCCKOC
TOXICCTBO

https://m.edsoo.ru/M5F4Z80Q1D

https://m.edsoo.ru/YOO9OW5C2Q

https://m.edsoo.ru/R1Y4D7M4E

51

KonTponbhas padota no teme
"Teopema Iludaropa n Hauana
TPUTOHOMETpUH"

https://m.edsoo.ru/F9O7J0T2C

52

53

54

NUCaHHbIE U LIEHTPaJIbHbIE

B

YIJIBL, YTOJI MEX]ly KacaTeJlbHOU
U XOpAOH

BnvcanHbIE U IEHTpaIbHBIE
YTJIBI, YTOJI MEX]Ty KacaTeJIbHOU
U XOpAOH

BnvcanHbIE U IEHTpaIbHBIE
YTJIBI, YTOJI MEX]Ty KacaTeJIbHOU
U XOpAOoU

https://m.edsoo.ru/R1T9FOP7F

https://m.edsoo.ru/X8D1T8USK

https://m.edsoo.ru/E2Z8G7C6P

55

VYrusl MeXay XopAaamMu U
CEeKyLIUMU

https://m.edsoo.ru/L9OSNIJSR

56

57

VYruel MeXay XopaamMu U
CEeKyLIUMU
BrucanHsle 1 onucaHHbIE

YeThIPEXYTOIBHUKHU, UX
MIPU3HAKH U CBOMCTBA

https://m.edsoo.ru/Y9P6P5W5Q

https://m.eds00.ru/JOC8Q10Q2G




58

59

60

61

62

BnvcaHHBIE U ONIMCaHHBIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

Brnucannble u onrcaHHble
YeThIPEXYTOJILHUKH, UX
MIPU3HAKU U CBOMCTBA

[IpuMeHeHne CBOWCTB
BIIMCAHHBIX U ONMCAHHBIX
YETBIPEXYTOJIBHUKOB IIPU
PELIEHNN T€OMETPUUYECKUX
3a1a4

[IpuMeHeHne cBOWCTB
BIIMCAHHBIX U OMMCAaHHBIX
YeThIPEXYTOJIbHUKOB MPH
pELICHUH T€OMETPHUECKUX
3a1a4

B3anmMHOe pacnionoxeHue 1Byx
OKpPYKHOCTEH, 001Ire
KacaTeJIbHbIE

https://m.edsoo.ru/T1D4G4C5]

https://m.edsoo.ru/Q8L.3M91.47

https://m.edsoo.ru/AOX6AIN1U

https://m.edsoo.ru/T6Z8L7BIN

https://m.edsoo.ru/K1V6N3IMOJ

63

64

65

Kacanue okpyxHocTei

KonrtponbHas pabora no teme
"YTIIBI B OKPY’KHOCTH.
Bnucannble u onvcaHHbIe
YETBIPEXYTOJIbHUKA"

HOBTOpCHI/IC OCHOBHBIX

MOHATUI U METOIOB KypCOB 7 U
8 Ki1accoB, 0000IIIeHNE 3HAHMIT

https://m.eds00.ru/M4Y9Q8VIR

https://m.edsoo.ru/Y2J1T2D8T

https://m.edso0.ru/VOV0J7D5]




HOBTOpCHI/IC OCHOBHBIX

66 MOHATUI U METOJ0OB KYpCOB 7 U 1 https://m.edsoo.ru/14V3U4D1K
8 KimaccoB, 00001IIeHNE 3HAHMIT
67 Hrorosas koHTpobHas paboTa 1 https://m.edsoo.ru/PST1K6K3M
[ToBTOpEHNE OCHOBHBIX
68 MOHATUI U METOJ0B KYpCOB 7 U 1 https://m.edsoo.ru/E7S1D4V6W
8 KimaccoB, 00001IIeHNE 3HAHMIT
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




9 KJIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpOHHbIe UG pPOBbIE
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/bHbIEC peCypcChl
padoThbI padoThI
Onpenenenue
1 TPUTOHOMETPUYECKUX QYHKIIHHA 1 https://m.edsoo.ru/N4UINBSS5B
yrioB ot 0° o 180°
2 @opMyIIbI IPUBEACHUS 1 https://m.edsoo.ru/M4TIM2C6I1
3 TeopeMa KocHHYCOB 1 https://m.edsoo.ru/X6D4TSESR
4 Teopema KOCHHYCOB 1 https://m.edsoo0.ru/G2USMS5V2S
5 TeopeMa KocHHYCOB 1 https://m.edsoo.ru/P6X1X8VOY
6 Teopema cunycoB 1 https://m.edsoo.ru/X7SOL2FSL
7 Teopema cuHyCOB 1 https://m.edso00.ru/T3C900KAT
8 Teopema cunycoB 1 https://m.edsoo0.ru/U3Z3D9G7Y
Haxoxnenune CTOPO
9 ROFCICHIE JUIHH CTOPOT 1 1 https://m.edsoo.ru/C5KOP7U6A
BEJIMYUH YTJIOB TPEYTOJbHUKOB
10 Pemenue TpeyroabHUKOB 1 https://m.edsoo.ru/HID7N7H1X
11 Pemenne TpeyrosbHUKOB 1 https://m.edsoo.ru/USA4NIB4X
12 Pemenue TpeyroabHUKOB 1 https://m.edsoo.ru/B2Z3A3G5D
13 Pemenne TpeyrosbHUKOB 1 https://m.edsoo.ru/T4B3L9OIN
IIpakTueckoe npUMeHEHNE
14 P P 1 https://m.edsoo0.ru/X00814D8O
TEOPEM CUHYCOB U KOCHHYCOB
IIpakTueckoe npUMeHEHNE
15 P P 1 https://m.edsoo.ru/H4L7L1VIE
TEOPEM CHHYCOB ¥ KOCHHYCOB
KonTponbhas pabota no teme
16 " P P " 1 1 https://m.edsoo.ru/N8G3R1V0B
Pemenne TpeyronbHUKOB




17

18

[TonsaTne o mpeoOpa3oBaHUM
no100us

COOTBETCTBEHHBIC JIEMECHTHI
MoAOOHBIX puryp

https://m.edsoo.ru/M7B4Q1A0U

https://m.edsoo.ru/S400S7A9]

19

20

21

22

COOTBETCTBEHHBIE DJIEMEHTEI
noI00HBIX uryp

Teopema o mpou3BeCHUU
OTPE3KOB XOp/I, TEOpPEMA O
MPOU3BEJICHUH OTPE3KOB
CEKYIIHX, TeOpEMa O KBaJpaTe
KacaTeJbpbHOMI

Teopema o mpou3BeieHUU
OTPE3KOB XOp/I, TEOpPEMA O
MPOU3BEJICHUHN OTPE3KOB
CEKYIIIHX, TeOpEMa O KBaJpaTe
KacaTeJbHOMI

TeopeMa o npousBenecHUN
OTPE3KOB XOpJ, TEOpeMa O
MIPOU3BEICHNUN OTPE3KOB
CEeKYILIUX, TeOpeMa O KBajipaTe
KacaTeJbHON

https://m.edsoo.ru/E7USF313Q

https://m.edsoo.ru/L7X7S0V7N

https://m.edsoo.ru/Y8V3IM5Q7U

https://m.edsoo.ru/I5Y4U2J8K

23

24

HpI/IMeHeHI/Ie TEOpPEM B
PEIICHUU T€COMCTPUICCKUX
3aaa4

HpI/IMCHCHI/IC TCOpPEM B
peHICHUU T'COMCTPUICCKUX
3aaaq

https://m.edsoo.ru/AQP8I303X

https://m.edsoo.ru/P7V2E1D5B




25

26

27

[Ipumenenue Teopem B
peIICHUU T'COMCTPUICCKUX
3a1a4

KouTponbhas pabora no teme
"[IpeobpazoBanue mo100UsI.
MeTtpuyeckue COOTHOUICHHUS B
OKpY>kHOCTH"

Omnpenenenre BEKTOPOB.

DU3NYECKUI U TEOMETPUICCKUI
CMBICJ BEKTOPOB

https://m.edsoo.ru/U6P7K9X6F

https://m.edsoo.ru/G4N306Q7B

https://m.edsoo.ru/W5U3B7V4A

28

CI10)KeHre U BEIUUTAHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa
HA YUCJIO

https://m.edsoo.ru/Q4Z2G9U6P

29

30

31

CrnoskeHue U BEIYUTAaHHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha YUCIIO0

CroxeHne U BEIYUTAHHE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha YUCIIO0

Pa3noxxeHue BekTopa Mo 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM

https://m.edsoo.ru/S6W1WOE9T

https://m.edsoo.ru/C3FOF2A0L

https://m.edsoo.ru/YOMO0S4Y7L

32

33

34

Koopaunats! BekTopa

CkansipHO€ IpOU3BEIEHUE
BCEKTOPOB, €ro NIpUMCHCHHUE JIJIA
HaXOXICHUA IJIMH U YIJIOB
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB, €TI0 IPUMEHEHUE IS
HaXO0XJAECHUS JUIMH U YTJIOB

https://m.edsoo.ru/B2X2F606L

https://m.edsoo.ru/JOG8C1A4M

https://m.edsoo.ru/ESY6L1K8G




Pemrenne 3ama4 ¢ TOMOIIBIO

35 https://m.edsoo.ru/JSUOE1A20
BEKTOpPOB

36 Petuerne saziar ¢ noMomILIo https:/m.edsoo.ru/V3A4R9SSN
BEKTOpPOB

37 Hpmveriertite BekTopoB AL https://m.edsoo.ru/Y6L.2Q5W4B
peeHus 3a1a4 GU3NKU

38 'ISOHTPOHBHM padora 1o Teme https://m.edsoo.ru/B8Z7R7R3V

BexTops!"

39 JleiapTOBbI KOOPAHHATEI TOHEK https://m.edsoo.ru/P7I3PENSI
Ha IJIOCKOCTH

40 VYpaBHeHue npsMoi https://m.edsoo.ru/C3C1S1LIT

41 VYpaBHeHue npsamMon https://m.edso0o0.ru/Q4C4RIP7TV

42 YpaBHEHHE OKPYKHOCTH https://m.edso00.rt/M8O400P6T
Koopaunats! Touek

43 MepeceyeHusi OKPYKHOCTH U https://m.edsoo.ru/WIL3G6KSD
psAMOI
Meroa koopAuHAT Npu

44 pELICHUU TEOMETPUYECKUX https://m.edsoo.ru/JSF3VEVOX
3a/1a4, IPAKTUYECKUX 33724
Meroa koopAMHAT NpH

45 pELIEHUH TEOMETPHUECKUX https://m.edsoo.ru/U2P9F4Y 1R
3a/1a4, IPAKTUYECKUX 33724
Meroa koopauHAT npH

46 pEUIEHUH TEOMETPUIECKUX https://m.edsoo.ru/COE1B7WSE
3a/1a4, MPAKTUYECKUX 3379
KonTponbHas pabota mo Teme

47 " JlekapTOBBI KOOPJWHATHI HA https://m.edsoo.ru/F6Q7C405E

IocKoCcTH"




HpaBI/IJ'IBHLIe MHOTI'OYT'OJIbHUKH,

48 1 https://m.edsoo.ru/D8SM7C4B3B
BBIUHUCIIEHUE UX DJIEMEHTOB

49 Yucno nt. JnuHa OKpyKHOCTH 1 https://m.eds00.ru/S2D0ASIOG

50 Hucno nt. [InuHa OKpyKHOCTH 1 https://m.edsoo.ru/H7E4B7J1N

51 JnmuHa 1yru OKpY>KHOCTH 1 https://m.edsoo.ru/I6G2X5M8B

52 Pannannas mepa yrna 1 https://m.edsoo.ru/A2X3T6KOY
IImomane kpyra, cekropa

53 Hate kpyrd, pa, 1 https://m.edsoo.ru/J2Q4S3W9R
CerMeHTa
IImoma, a, CEKTOopa,

54 HOMAL> KpyT 1P 1 https://m.edsoo.ru/S1F4B9Q7C
cerMeHTa
IImoma, a, CEKTOopa,

55 HOMAL> KpyT 1P 1 https://m.edsoo.ru/CISOMOWIC
cerMeHTa
TTousTue o ABMKEHUN

56 1 https://m.eds00.ru/Q9L.205I9L
IJIOCKOCTHU
[TapamtensHbII IEPEHOC,

57 1 https://m.edsoo.ru/PSY9BIL3H
MOBOPOT
ITapanne I TIEpEHOC,

58 PALTEILHEI TEpeH 1 https://m.eds00.1u/N7G2I12Y2T
MOBOPOT
Y o

59 APAICHLHBI TIEPEHOC, 1 https://m.edsoo.ru/T8D4B6J1R
MIOBOPOT
[TapamtensHbII IEPEHOC,

60 1 https://m.edsoo.ru/K8G3IMIM7M
MOBOPOT
IIpnMmeHnenue NBUKEHUHN TIpU

61 p A p 1 https://m.edsoo.ru/Z4X4N5H6X
pereHnu 3a1a4
KonTponbHas paboTa mo Temam
"ITpaBUILHEBIE

62 p 1 https://m.eds00.ru/BOINSP6DIG

MHOT'OYT'OJIbHUKH. OKPYKHOCTb.

JIBYO>KEHUS IIOCKOCTH"




[ToBTOpeHME, 0600MIIEHNE,
63 CHCTeMaTHu3allus 3HaHUH.
N3mepenne reoMeTpu4ecKux

BeJIMYUH. TpeyroapsHuKu

[ToBTOpeHuEe, 0600MIIEHNE,
64 CHUCTEMATHU3ALIMS 3HAHHMH.
[TapannensHble U

NIEPIEHIUKYIISIPHBIC IIPSMBIE

[ToBTOpeHME, 0000IIECHNE,
cucTeMaTh3alys 3HaHUH.

65 OKpY’>KHOCTb U KpYT.
I'eomerpuyeckue NoCTpOEHHUs.
VYTIIBl B OKPYKHOCTH

[ToBTOpeHME, 0000IIECHNE,
66 CUCTEMATHU3ALMS 3HAHHMH.
BrrcanHbie ¥ OMMCaHHBIC

OKPY’KHOCTU MHOI'OYT'OJIbHUKOB

67 HToroast KOHTpoJIbHAsA paboTa

https://m.edsoo.ru/W4D9F7T2])

https://m.edsoo.ru/L6TOVOIMIM

https://m.edsoo.ru/S5WOE7W4E

https://m.edsoo.ru/HA4W1WS5T3Q

https://m.edsoo.ru/I408W0C10

68 [ToBTOpenue, o6o0IIEHNE,

CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

https://m.edsoo.ru/B8SOR3L2N







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
6 ['eomeTpus
Pacnio3naBaTh n3y4eHHbIE TeOMETpUUYECKUE (DUTYPBI, ONPEEISITh UX
B3aMIMHOE pPAaCIOJIOXKEHUE, M300pakaTb TeOMETpUYECKUe (UTYPBI,
6.1 BBITMIOJHATh YEPTEXKU IO YCIOBUIO 3a1aud. M3MepsTh JMHEHHBbIE U
YIJIOBBIE BETMYUHBI. Perarh 3a/1aun Ha BBIYMCIIEHUE JITTUH OTPE3KOB
Y BEJIMYUH YTJIOB
Jenates rpyOyro OIEHKY JTUHEHHBIX U YTJIOBBIX BEIMYUH MIPEIMETOB B
6.2 peaibHOM JKW3HHU, pa3MepoB MPHUPOJIHBIX OOBEKTOB. Pasznnyarhb
pa3Mepbl ITUX OOBEKTOB MO MOPSAIAKY BETUUHHBI
6.3 CTpouTh 4epTexu K Fr€OMETPUUECKUM 3aa4aM
[Tonp3oBaThCs pU3HAKaMU paBeHCTBa TPEYrOJbHUKOB,
6.4 UCIONB30BaTh  NPU3HAKM M CBOMCTBA  paBHOOEIPEHHBIX
TPEYTOJbHUKOB IIPU PEIICHUU 3a7a4
65 [IpoBOIUTH  JIOTMYECKHME  PACCYXKACHHS C  HMCIOJIb30BAaHUEM
' T€OMETPUUYECKHUX TEOPEM
[Tonp3oBaThCs npU3HaKaMu paBeHCTBA MPSIMOYTOJIbHBIX
6.6 TPEYTroJIbHUKOB, CBOMCTBOM MEJIUAHBI, MTPOBEIEHHON K THIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIEHUU T€OMETPUUECKUX 3a]a4
Onpenensth NapawuiebHOCTh MPSMBIX ¢ TOMOIIBIO YIJIOB, KOTOPbHIE
67 obpasyer ¢ HUMH cekytas. OnpeaensaTh napauieIbHOCTh MPSMBIX C
' MOMOIIIbIO PABEHCTBA PACCTOSTHUN OT TOUYEK OJIHOM MPSIMOl 10 TOUEK
JIPYTOU MPSIMOit
6.8 Pemate 3amaun Ha kieTyaTon Oymare
6.9 [IpoBOMUTHh BHIYKMCICHUS W HAXOJWUTh YHUCIOBbIE W OyKBEHHBIC
' 3HAUYEHMs] YIJIOB B TEOMETPUUYECKHX 3aJadyax C HCIOJIb30BaHUEM




CyMMBI YIJIOB TPEYTOJIBHUKOB U MHOTI'OYI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU IEPECEUCHUM JABYX IapauIeNbHbIX MPAMBIX

CeKyllel. Pemare npakTuyeckue 3a1a4i Ha HaX0KJICHUE YTIIOB

6.10

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

OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK

6.11

@opMyIMpOBaTh OIPENEICHUS] OKPYXHOCTU M Kpyra, XOopAbl H
JMaMeTpa OKPY’KHOCTH, IIOJIb30BAThCA MX CBOHCTBAMHU. YMeTh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELLICHNUN 3a/1a4

6.12

Birageres nOHATHEM ONHMCAHHON OKOJIO TPEYTrOJbHUKA OKPY)KHOCTH,
yMeTh HaxoauTb €€ wueHTp. Ilomp3oBaTbes (akTamMu O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCA B OAHON TOUKE, U
0 TOM, YTO CEPEAMHHBIC NIEPIICHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE

6.13

6.14

Bnaners mnoHsTHEM KacaTelbHOM K OKPYXHOCTH, I10JIb30BaThCs
TEOPEMON O TMEepPHEHIUKYJISIPHOCTH KacaTedbHOM M pajuyca,

HpOBCI[éHHOFO K TOYKC KaCaHUA

ITons3oBaThCA HpOCTCfII.HHMPI TCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMETPHUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U JIMHEHKH

8 KVIACC

Kon
NpoBepPsIeMoOro
pe3yJabTara

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

6

I'eomerpus

6.1

6.2

Pacno3naBath OCHOBHEIE BUbI '—ICTI)IpéX}/FOJ'IBHI/IKOB, HUX 5JICMCHTHI,
IIOJIb30BAaThCS UX CBOHMCTBaAMU IpH pCIICHUU I'COMCTPUICCKHUX 3a1a1
HpI/IMeHHTB CBOMCTBA TOYKH nepeceucHuss MCuaH TPCYyroJbHUKaA

(LeHTpa Macc) B peIICHUH 3a1a9

6.3

Biagers moHsATHEM CpEeAHEM JIMHUM TPEYTrOJIbHUKA W TpaleLuu,

NPUMEHSTh WX CBOMCTBA MPH PEUIEHHMH TE€OMETPHUYECKHX 3ajad.




6.4

ITonb3oBatbes Teopemoit daieca U TEOPEMOU O NMPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX I PELICHUs MPAaKTUUYECKUX 3a1a4

[IpuMmeHsTh NpU3HAKK TOA00US TPEYrOJbHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3aaaYd

6.5

6.6

6.7

6.8

[Tonw3oBatbest Teopemoit [Tudaropa muis pemeHus: reoMeTpHIeCcKuX 1
IIPAKTUYECKUX 3a7ad. CTpoUTb MaTEMaTHYECKyl0 MOJENIb B
MPAKTUYCCKUX 3ada4ax, CAMOCTOATCIIbHO ACJIaTh qepTénc U HaXOOUThb

COOTBETCTBYIOIINE NJIMHBI

Biagers NOHATHAMHU CHHYCA, KOCUHYCa M TaHIE€HCAa OCTPOro yria
IIPSAMOYTOJIBHOTO TPEyrojibHUKA. [10nb30BaThCs 3TUMHM NOHATHUSAMU

A PCHICHHUSA IIPAKTUYCCKUX 3a1a4

Bbruucnare (pa3nuyHbIMM crioco0amMH) IUIOIAAb TPEYToJIbHUKA U
IUIOIIAAX MHOTOYTOJIBHBIX (uryp (momnw3ysich, Tae HEO0OXOAMMO,
KaJbKYJISATOpOM). IIpUMeHsTh MoayYeHHbIE YMEHHS B IPAKTUYECKUX

3aJadax

Bnanerp MOHATHAMU  BOMCAaHHOTO W LEHTPAlIbHOTO  yIJa,
MCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIVIaX MEXIY XOpJIaMu
(cexyIMMH) U yrjle MeXay KacaTeJbHOM M XOpAOH NpH peleHun

TCOMETPHUICCKUX 3aaa4d

6.9

6.10

9 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

BJ'IaI[CTI) IIOHATHEM OIIMCAaHHOI'O ‘-ICTI)IpéXYFOJ'II)HI/IKa, IMPUMCHATH

CBOICTBA OIIMCAaHHOTO LICTHpéXer.]'IIJHI/IKE]. ITpU pCUICHUU 3aaa4

HpI/IMeHHTL IMNOJIYYCHHBIC 3HAHHUA Ha IIPAKTUKE — CTPOUTH
MATEMAaTHYCCKUEC MOJACIHN JJId 3a1a4 pe&HBHOfI JKM3HH U MPOBOANTH
COOTBCTCTBYIOIIIMEC BBIYUCICHUA C TIPHUMCHCHUCM HO,Z[O6I/I$I n

TPUTOHOMETPHH (IIOJIB3YSACH, IJIe HEOOXO0AUMO, KAJIbKYJISITOPOM)

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUrOHOMETpUUYECKHEe QYHKIIUN OCTPBIX YIIIOB, HAXOAUTH C UX

MNOMOIIBIO PA3JIMYHBIC J3JICMCHTHI IMPAMOYI'OJIBHOIO TPCYTOJIbHUKA




6.2

6.3

6.4

6.5

6.6

(«pemieHue NOPAMOYTOJIBHBIX TPEYrojabHUKOB»). Haxomutes (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI W YyIVIBI JJI  HETaOJIMYHBIX

3Ha4YCHUH

ITons30BaThCA (bOpMy.]'IaMI/I IIPUBCACHUA u OCHOBHBIM
TPUTOHOMETPHUYCCKUM TOXACCTBOM JIsI HAXOXIACHUSA COOTHOIICHUM

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcmons3oBaTh TEOPEMBI CHHYCOB W KOCHHYCOB JII HaXOXICHUA
Pa3JIMYHbIX 3JICMCHTOB TPCYI'OJIbHHKA («pemeHne Tpeyro.]'ILHI/IKOB»),

IMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a1a4

Bnagers moHsATHUSMU TpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX
9JIEeMEHTOB MOA00HBIX (uryp. [Tomb3oBaTbes CBOMCTBAMH TIO00MS
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYUCIIATE JUIMHBI H HAXOIUTH YTJIBI Y
nono6HbIX ¢Guryp. [IpuMeHsTs CBONCTBA MOI00US B MPAKTUYECKUX
3aJayax. YMeTb MPUBOAUTH TPUMEPHl NONO00HBIX ¢(uryp B

OKpYXaroleM MUpe

ITons3oBaThCA TEOpEMaMHn O TIPOU3BCACHUN OTPE3KOB XOpHA, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

ITonp30BaTbCcst BEKTOpamu, IIOHUMaTb WX TEOMETPUUYECKUN U
bu3nYeCKuil CMBICT, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

6.7

ITons30BaThCsA MCTOJIOM KOOpAUWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B

PEIICHUN TCOMETPUUCCKHUX U MTPAKTUYCCKUX 3a1a4

6.8

Biagers NOHATHAMH IPAaBUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI JYTW OKPY>KHOCTH M pPaJUaHHON MEpBI yTia,
YMETh BBIUMCIATH IUIOMIAAb Kpyra M ero 4vacre. Ilpumensrts

MOJIYUYCHHBIC YMCHUSA B IPAKTHUYCCKUX 3aJavdax

6.9

Haxoauth ocu wiaM LEHTpPHl CUMMETpUHU (Uryp, NpUMEHATH

JBHXXCHUA ITJIOCKOCTH B HpOCTefIHlI/IX clrydasax

6.10

[IpuMeHATh TMOJyYEHHBIE 3HAHUS HAa TMPAKTHKE — CTPOUTH
MaTeMaTUYeCKHe MOJICTH IS 3a7a9 PeaTbHOW KU3HU M TIPOBOIUTH

COOTBCTCTBYIOIIIMC BBIYUCICHUA C TIPHUMCHCHUCM HO,Z[O6I/I$I nu




TPUTOHOMETPUUYECKUX (QYHKUIUH (MONB3ysSCh, TI/A€ HEOOXOIMMO,

KaJIbKYJIATOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
6 ['eomeTpus
Hauanbsubie nonsTus reomerpun. Touka, npsiMast, OTpE30K, JIyd. YTou1. Buasl
6.1 yrioB. BeprukanpHele U cMmexHble yribl. buccekrpuca yria. Jlomanas,
MHOTroyrojpHUK. [lapamiensHOCTh U EPIIEHAUKYISIPHOCTD IPSIMBIX
6.2 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpPHUH.
. [Tpumepel CUMMETPHUH B OKPYXKAIOLIEM MUPE
63 OcHOBHBIE TIOCTPOEHHUS ¢ NOMOUIBI LUPKYJSA U JIMHEHKH. TpeyronbHUK.
. BricoTa, meaunana, OuccekTpuica, X CBOHCTBA
6.4 PaBHOOenpeHHBIII ¥ PaBHOCTOPOHHUH TPEYroNbHUKH. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpoiicTBa W TpU3HAKU PABHOOEAPEHHOrO TpeyrojbHUKa. Ilpu3Haku
. PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa M TNpU3HAKM NapauleapHbIX Hpsambix. Cymma  yrjios
' TpeyrojbHUKa. BHENIHNE yTriibl TpeyTrolbHHUKA
[IpssmoyronpHbli  TpeyroabHUK. CBOMCTBO MeAMAaHbl MPSIMOYTOJBHOIO
67 TPEyrojbHUKa, TPOBENEHHOW K TUnoTreHy3e. IlpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHBIIN TPEyTrOoNbHUK C YIJIOM B
30°
HepaBencTBa B reoMeTpuu: HEpPAaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOHW, TeopemMa o OoJbplieM yrie © OOJbIIeH CTOpOHE
TpeyrojbHuKa. lleprenauKyisp 1 HaKJIOHHAs
6.0 I'eomerpruueckoe Mecto TOoyek. buccekrpuca yrima H - cepeAVHHBIN
' NEPHEHAUKYIISP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUYEK
OKpYy>XHOCTh M KpyIr, XOpAa M JUaMeTp, HUX CBOicTBa. B3anmHoe
6.10 pacrojoXeHUe OKpYKHOCTH U mnpsaMoi. KacatenbHas u cekymas K
OKPYXHOCTHU
- Oxpy’XKHOCTb, BIHMCAaHHAs B yroj. BrnucaHHas M onmucaHHas OKpPY>KHOCTH
' TPEYroJbHUKA




8 KVIACC

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUA

6 I'eomerpus

6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsiMoyronpHUK, poMO, KBaJpaT, X MPU3HAKUA U CBOHCTBA

63 Tpaneuusi, paBHOOOKas Tpamenusi, €€ CBOHCTBA U  IPU3HAKH.
' [IpsiMoyronbHas Tpanenus

6.4 Meron ynsoenus menuansl. Llentpanbnas cummerpus. Teopema daneca u
' TEeOpeMa O MPOIOPLUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa

6.6 [Tomobue TpeyronpHUKOB, Kod(dumment mnomodbus. IlpusHaku mogoOus
' TpeyroabHUKOB. [IprMeHneHue noao0us mpu pelieHu NPakKTUYECKUX 3a/1a4

6.7 @opmynbel IS TUIOMIAAU TPEYTroibHHKA, Mapajjenorpamma, pomba
' Tpanenuu

6.8 CpoiictBa momaaeil reomerpudeckux ¢uryp. OTHOIIEHHE MIIONIaaeH
' MOI00HBIX PUryp

6.9 Boruncnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
' MIPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TAaHT'€HC OCTPOro YIJia MPsIMOYTOJbHOIO TPEYrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHUE
¢bynkun yrios B 30°, 45° u 60°

612 BrnucanHble M LIEHTpalibHbIE YIJIBI, YIOJ MEXIY KacaTeJbHOM U XOpAOH.
. VYTribl MeXAYy XOpJaMu U CEKYLTUMU

6.13 BrnucanHble 1 OnMcaHHBIE YETBIPEXYTOIBHUKHI

6.14 B3anmHoe pacnonoxkeHue AByX OKpykHocTed. KacaHue oxkpyXKHOCTEH.
' OO0mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KITIACC




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrexc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKAECTBO. POPMYJIBI IPUBEACHHUS
Pemenue TpeyronpHukoB. Teopema KOCMHYCOB U TeopeMa CUHYCOB. Pemienue
6.2 MPAaKTUYECKUX 337a4 C MCIOJIb30BAHUEM TEOPEMBbI KOCUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [Togodre COOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 mpou3BeIEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU OTPEZKOB
' CEeKyLIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bexktop, anuHa  (MOAyidb) — BEKTOpA,  COHAIPABIIEHHBIE  BEKTOPHI,
65 MPOTUBOINOJIOKHO HANPABIECHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONlepalliy Ha/l BeKTopaMu. Paznokenue BeKTopa 1no J8ym
HEKOJUIMHEApHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansipHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHUE JIIS
' HaXO0XIECHUS JUIMH U YTJIOB
JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHUS MPSAMOU U OKPYKHOCTH B
6.7 KOOpJAMHATAaX, IEPECEUEHUE OKPYKHOCTEN U MPAMBIX. MeToA KOOpAUHAT U €T0
MIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlinHa okpyxHoOcTU. I'panycHast U paauaHHas Mepa yriia, BBIUHMCICHHUE JIMH
' YT OKpY>KHOCTEU
6.10 [lmomane kpyra, cekTopa, CErMeHTa

6.11

JIBOKeHUS TUIOCKOCTH W BHYTpPEHHUE CUMMETpUU Guryp (diIeMeHTapHbIe

npencrasienus). [TapamnensHslii nepenoc. [ToBopot




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATHUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
orepanuu HajJ MHOXKECTBAMH; YMEHHUE OICPUPOBATH TOHSATHSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIONB30BaTh TpaHuuecKoe IpelCTaBICHHE
MHO’KECTB JUIsl OIMCAHUSl pealbHBIX IPOILIECCOB U SIBICHUM, MpU

pEIlIeHUN 3a1a4 U3 IPYrux y4eOHbIX MTPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEACIICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUs, MPUBOJIUTH INPHUMEPBl U KOHTPIPUMEPBHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPaJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaldbHBIX YHCEN, MPU3HAKU
JETMMOCTH, 1IE€JI0€ YUCIIO0, MOAYJIh YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPpaLMOHATIBHOE YMCIIO, apu(MeTHYecKud KBaJpaTHBIM KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMH, CpPaBHUBATb U
YIOPSIIOYMBATh YWCIA, TPEACTABIATh YHCIA Ha KOOPJAMHATHOW
NpsIMOM, OKPYTJISATh 4WCIa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUeCKUI KBaApaTHbIM KOPEHb, MHOTOYJICH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
Oouibllle €MHMIBI; YMEHHE BBINOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHANBHBIX BBIPAKEHUH MU
BBIPAXEHUM C KOPHAMMU, pa3jiokK€HNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIE€ C MCIOJb30BaHMEM (OpPMyJ PA3HOCTH KBaApaToB M

KBaJpara CyMMBbI U pa3HOCTH




YMeHue oneprupoBaTh NOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM IEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOMN; YMEHHE PEIIaTh JIMHENHbIE U KBAJIpaTHbIC ypPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CHUCTEMBbI
JIBYX JIMHEMHBIX YPABHEHUN, IMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJa4d; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
IpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIsl M300pa)KeHUs pelIeHUM

ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKIUSA, TpapuK QYyHKIMU, HYIH
byHKIMH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKHU
BO3pacTaHus, yObIBaHMs, HauOOJNbIIEC M HAMMEHbIIEEe 3HAUYCHHUS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
IPONIOPIHOHATIBHOCTS, JINHEHHas (QYHKLUS, KBaJApaTU4Has QyHKIUS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboiia, rumepbosa; yMeHHe
cTpouTh rpaduku  GYHKUMH, HUCHONb30BaTh Tpaduku IS
OTIpeNIeNIeHUs] CBOWMCTB IPOILIECCOB U 3aBHUCUMOCTEH, JJISI PEIICHHS
3ajjay U3 Jpyrux y4eOHbIX MPEIMETOB U PealbHOM JKU3HU; YMEHUE

BbIpaXkaTh (OpPMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHueckass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (POPMYIIBI CYMMBI U
o0I1ero wieHa Mpu peHIeHUH 33/1a4, B TOM YUCIE 337a4d U3 JPyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemarps 3ajaud pa3HbIX TUIOB (B TOM UYHCIIE Ha MPOLIEHTHI,
JOIM M 4YacTW, JBH)KEHHUe, paboTy, IeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HaJIOTH, 337[a4il U3 00JacTH YIpaBICHUs JINIHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YpPaBHEHUsl, HEPAaBEHCTBA U CHUCTEMBI [0 YCJIOBHUIO 3aj]ady,
UCCIIEI0BAaTh IOJIYYEHHOE PELICHNE U OLICHUBATh NIPaBI0NOJ00HOCTb

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBarh NOHATHIMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yrod, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyroJbHUKH,




OPSMOYTOJNBHBIN TPEyrojJbHHUK, MenuaHa, OUMCCEKTpuca U BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peulaTth 3aJa4d, B TOM YUCIE U3 IMOBCEAHEBHOMN XU3HH, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u paktoB

10

YMeHue onepupoBaTh MOHSATHSIMU: PAaBEHCTBO (DUTYpP, PaBEHCTBO
TPEYrOJIbHUKOB; NapaJUIebHOCTh U MEPIEHIUKYISAPHOCTh MPSMBIX,
YroJl MEXIY NpsIMBIMH, TEPHCHAUKYJISpP, HAKJIOHHASA, MPOCKIINS,
nonobue  ¢uryp, TOAOOHBIE  TPEYTOJBHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKH M MPSMOI; YMEHHE PACIIO3HABATh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHAUKYIISIPHOCTD MPSAMBIX B OKPYXKaIOLEM MUpE

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEeyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (QOPMYJIbI MEepUMETpa U IUIOIMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajuIeNeNNIea; YMEHUE NIPUMEHATh TPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLIEHHUS IS

BBIYMCIICHUS JUINH, PACCTOSHUM, IJIOIIA N

12

VYMenue wu3o0pakaTh IUIOCKME GUIYpHl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C IOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WJIU

CHUMBOJIBHOMY OITMCAaHHIO

13

YMeHne omepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPJAWUHATBl TOYKH, BEKTOp, CyYMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHNS JAHHBIX U PEIICHMS 3a1a4, B TOM YHCIIE U3 IPYTHUX

y4eOHBIX TPEMETOB U PEATHLHOM KU3HU

14

YMenue ONCpupoOBaTh MOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYecKoe, MeIuaHa,




15

16

HanOoJpIIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
yMEHHE U3BJEKaTh, HMHTEPIPETUPOBATb U  IMPeoOpa3OBBIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIlaX W Ha Juarpammax,
OTPAXKAIOIILYI0 CBOKMCTBA U XapAKTEPUCTUKU PEATBbHBIX MPOLECCOB U
SBJICHUM; yMEHUE paclio3HaBaTh W3MEHYUBHIC BEJIMYUHBI B

OKpYXalolieM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOTO ONBITa, CIy4yailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJb30BAHUEM
MpaBWJia YMHOXKEHHUS, YMEHHE OILEHUBATh BEPOSTHOCTH PEATbHBIX
COOBITUH U SIBJICHUI, TOHUMATh POJIb IPAKTHUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPEe U B >KU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ I/I3y‘leHHLII>’I METOHA AJis PCHICHUA
3aaa4u, IPpUBOAUTE MPHUMEPHLI MATEMATHUYCCKUX 3aKOHOM€pHOCTCﬁ B
npupoac U XU3HU, paCllO3HABATL MIPOABJIICHUC 3aKOHOB MATEMATUKU
B HCKYCCTBEC, OIIMCBIBATHL OTACJIIBHBIC BBIJAIOIIHUECA PC3YJIbTAaThl,
MOJIYUYCHHBIC B XOAC PAa3BUTUA MATCMATHKU KaK HAYKH, IIPUBOIUTH
IMPUMEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n ux aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LIEIbIX YUCEI

1 OOBbIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHTHl, OECKOHEUHbIE
' MEPUOIUUECKHIE IPOOH

3 PanmonanbHpie uyucna. ApupMeTHyecKHe OIepaud C paldoOHAIbHBIMU
. YyHCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JIeHCTBUTENbHBIMU
. qUCIaMu

s [TpubnnxEHHBIE BBIYMCICHMS, MpaBUJIa OKPYIJIEHUsS, NPUKHUIKA M OLIEHKa
. pe3yJbTaTa BBIYMCICHUN

2 Anrebpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM ITOKA3aTEJIEM.
' CBoiicTBa CTeNEHH

23 MHorouseHsl

24 Anrebpanueckas ApoOb

5 s ApudpmeTnueckuii  KOpeHb  HaTypajlbHOM  crtemenu.  JledicTBus ¢
. apu(pMeTHYEeCKUMU KOPHSIMH HaTypajIbHON CTEEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenble u npobHO-panMoHaNbHble ypaBHEHHS. CHCTEMBI M COBOKYIHOCTHU
' YPaBHEHUHU

35 Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

33 Penrenyie TeKCTOBEIX 3a1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mnporpeccurd. Dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 DyHKINU
OyHKus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hynu yukiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMBbl (yHKIMU. HaunOosnbliee m HauMeHbllee 3HaueHUE (QYHKIMU Ha
IPOMEKYTKE
6 KoopauHatsl Ha npsMOi U TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojibsHUKI
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepeHnne reoMeTpuueCKUX BEIUYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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