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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX Pa3[eJIOB IIKOJbHOM MaTE€MaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyUYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHWM M B3aMMHOE PACHOJIOKEHUE, ONUPAECTCA Ha  JOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydYeHus reOMETpUH Ha ypPOBHE OCHOBHOI'O
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOAUTD
JI0Ka3aTEJIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKa3bIBATh
VUCTUHHBIE YTBEPKICHHS W CTPOUTh KOHTPIPUMEPBI K JIOXKHBIM, IMPOBOIUTH
pacCy’kKJI€HusT «OT MPOTHBHOIO», OTJIMYaThb CBOMCTBA OT MPU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPIKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCS B peanbHOM ku3HM. OOydaromuiicss JODKEH HayYUThCS
ONPEJENIUTh FEOMETPUUYECKYIO (DUTypy, ONMHUCATh CIOBAMM JAHHBIA YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxka Juisi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCS YUYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBIX JKU3HEHHBIX CUTyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJIEKBaTHOCTH ITOJYYEHHOTO pPE3YJIbTaTa.

KpaiiHe BaxHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMH Y4EeOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUS TEOMETPUIECKUX (QUTYP
U TIOHATHUH, IEMOHCTPUPOBATHh MPUMEHEHUE MOJYyYEHHBIX YMEHHUA B (PU3HUKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUJIHBI B Temax «Bekropbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLIUME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIMYMH», «JleKapTOBbl KOOpAWMHATBI HA  IUIOCKOCTHY,
«Bektops», «JIBmkenus miaockoctiy, «lIpeodpazoBanus mog00us».

Ha usyuenue yueOHnoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B HeJnen0), B 8 kiacce — 68 yacoB (2 yaca B Henelo), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTusA reomMerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buaesl
yrioB. BepTtukaneHele © CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBAa OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS WU JIMHEWKU. TpeyrojbHUK.
Bricora, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOC/IpeHHBIM W PAaBHOCTOPOHHUM  TpEyrojbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

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

[IpssMOyTOJNIBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJBHOIO
TPEYTOJbHHKA,  NPOBEAEHHOM K  rumoreHy3e. [lpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [ IpsIMOYTOJIBHBIN TPEYTrOJbHUK € yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJbllieM yriie U OOJbLlEeH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

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

OKpyXHOCTb W Kpyr, XopAda M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTH M NpsiMor. KacarenbHas u cekymas K OKpY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KUIIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku u cBocTBa. YacTHbie
clly4au TapajuieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBaJpar), UX MPU3HAKU H
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenus, €€ CBOWCTBA W MPHU3HAKHU.
[IpsimoyTronbHAas Tpanenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cummerpusa. Teopema Dasneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue JTMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuUKa.

[Togobue TtpeyronpbHUKOB, Kodhduimuent mnomodus. I[lpusHaku momoOUs
TpeyroJbHUKOB. [IpuMeHenune noqo0ust npu peleHny NpakTUYECKUX 3a/1a4.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIAIU
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpanenuu. OTHOIICHHE IIIoMaaAen
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJI€TY4aTOU
Oymare.

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

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIJjla HpPsIMOYTOJBbHOIO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUroHOMETpUYecKre (yHKIUU
yriioB B 30, 45 u 60°.

BrycanHble W LIEHTpaNbHBIE YIJIBI, YIOJd MEXKIY KacaTelbHOM M XOPJOM.
Yrael  MeXOy ~— XOpJaMd W CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
4eThIpEXYToJbHUKUA. B3aumHoe pacnosnokeHue AByX OKpyxHocTed. Kacanue

OKpy>xHOcTel. O01ue KacareiabHbIe K ABYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyronbHHKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
PemeHne mnpakTUYeCKHX 3aJad C HCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeoOpa3oBanue nogodus. I[lonodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O HPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTeIIbHOM.

Bektop, anumHa  (MOIynb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJ BEKTOpaMmH. Pa3nokeHue BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJISl HAXOXKACHUS AJIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPY>KHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPSAMBIX. METOI KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBribHBIE MHOTOYTrOJBHHUKU. JInmmHa okpyxHOCcTH. ['panmycHas w
paauaHHasi Mepa yria, BBIYMCIEHUE JUIMH AYyr OKpykHocted. Ilmomaas kpyra,
CEKTOpPa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTYp (dJIeMEeHTapHbIE
npeactasienust). [lapannensHeiii nepenoc. [loBopor.



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

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«I"eomeTpusD» XapaKTEpHU3YyOTCS:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JOCTMIKCHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUMCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJIB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHUHM BCEM KM3HM JJIsl YCHEIIHOW MpOoQecCHOHATbHON
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyX IEeHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeI0BEYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaTeMAaTHYECKOW KYJIbTYpPOH KaK CpelICTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOIO 0JIarOnoJIy4Yns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPyroro 4eIoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TMOCIEACTBUI MJI OKpPYXKaIIIeH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIEM U My TeH UX PEIICHHUS,

8) ajanTanusa K U3MEHSIOIIMMCS YCJIOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MpUOOpETaTb B COBMECTHOU JEATECIHHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMil0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUSL, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE y4eOHbIE eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC ITPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOWIEHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IPOBOJIMMOTI0 aHAJIN3a;

e BOCHOPUHUMATH, (OPMYIHpPOBaTH U  NPEOOPa3OBHIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULATENbHbIE, €AMHUYHbIE, YacTHble M OOUIHeE,
YCIJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSX,
npemiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJIH30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (MPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIHLHO HECIOXXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh aAPTyMEHTAIUIO, TPHBOIUTH
IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaATh CIOCOO pelieHus y4eOHOM 3ajadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJiee TOIXOMAMUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBblie ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(GbopMynIupoBaTh BONPOCHl, (UKCUPYIOLIME MPOTUBOpPEUHE, MpPOoOIEMYy,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBAThH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECJIOXKHbBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHUS U BBIBOJBI MO pe3yJbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKXKe BBIJIBUTAThH
MPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HMH(POpPMAIUH, [aHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMYy MPEACTaBICHUS HHPOPMALUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamMu, HWHOW Tpapukol U UX
KOMOMHAIIUSIMU;

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

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

BOCIIpUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SAICHO, TOYHO, 'PAMOTHO BBIPAKATh CBOXO TOYKY 3PCHUA



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS MO XOAY pPELICHHS
3aJa4i, KOMMEHTHUPOBATh MOJYyYEHHBIA PE3yJIbTAaT;

B X07ie 00CyK/IeHHUs 3a]]aBaTh BOIIPOCHI 1O CYIIECTBY OOCYKIaeMOU TEMBI,
po0JieMbl, pelIaeMoil 3a7auu, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYyruX
YYaCTHUKOB JMAaNiora, OOHApYKUBATh Pa3IMyue M CXOJCTBO IMO3ULIMH, B
KOPPEKTHOI Popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OpEJICTaBIsATh  pPE3yJbTaTbl  PEIICHUs 3aJa4H, JKCIIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh ()OpMaT BBICTYIIIICHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBHIYJIbHOM
paboTHI IPH pEIIeHUU YUYEOHBIX MaTEeMaTHUYECKHX 3a/1aY;

IPUHUMATH LEJIb COBMECTHOM NEATENbHOCTH, IJIAHUPOBATh OPraHU3ALIMIO
COBMECTHOIl paboThl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MpOLIECC U pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTUE), BBIIOIHITH CBOIO YacTh PabOThI
U KOOPAMHHMPOBATh CBOMU JIEHCTBUS C JAPYTMMH WIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pEIIeHUs C YYETOM HMMEIOIIMXCS pPEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJIS ITpoIiecca U pe3ybTaTa
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 33/1a4H,
BHOCHTH KOPPEKTHBBHI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA JIEIATEIBHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTKCHUS 11eJH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 kJjacce OOyYarONIMICS TOJYYHUT CIETYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TEOMETPUYECKUE (UTYpPBI, OIPENeIsITh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEPTEKHU MO YCIOBHUIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3a71a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyrO0 OIICHKY JHMHEHHBIX W YTJOBBIX BEJIMYMH IPEIMETOB B
peabHOM >KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O00OBEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh YyepTeKHU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOIb30BAThH
MIPU3HAKHA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJBHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOINUTH JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonmp30BaThCA MNpHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensiTe napamieIbHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensiTe MapaieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOM IO TOUYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYMCICHUS W HAXOJWUTh YHCJIOBBIE M OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOT'OYTOJIbHUKOB, CBOMNCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUH JIBYX TNApAJUICIBHBIX MPSIMBIX CEKylled. Pemars mnpakThdeckue
3aJ1a4d Ha HAaXOXKJCHUE YTJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPICHANKYJIISP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUAMETpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pEIICHUY 3a7a4.

Brnagete MOHATHEM OMMCAHHOM OKOJIO TPEYTroOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHAKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTelbHOM K OKPY’KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOM U pajanyca, MPOBEAEHHOTO K TOYKE KaCaHHUs.



[Tonb30BaThCSA MPOCTEUIIMMHU T'€OMETPUUECKUMU HEPABEHCTBAMM, [TIOHUMATh
UX IPAKTUYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHS C TOMOILBIO HUPKYJIS U
JIMHENKHU.

K koniy oOyueHus B 8 kiacce oOydarOHIMiiCS TOJNYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, HUX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKH IEPECEUEHHUS MEAMaH TPEeyroJibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

BnageTs noHsATHEM CpeqHEH JTUHUU TPEYTOJIbHUKA U TpaIllelud, PUMEHATh
UX CBOMCTBA NPHU pELICHWH reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dajieca U TEOPEMOU O IPOMOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS PELICHUS
IIPaKTUYECKUX 3a]a4.

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

[Tonb3oBaTecs Teopemoir [ludaropa npns pemieHUsT TE€OMETPUYECKUX H
pakTUYecKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JITTUHBI.

Brnagete DOHATHSMHU CHUHYCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPEYrojbHUKA. [10J1630BaThCsl 3TUMU MOHSTHIMU ISl PELICHUS
IIPaKTUYECKUX 3a7a4.

Bbruncnsate (pa3nuyHbiMU crioco0amMu) IUIONIA/lb TPEYTOJNbHUKA U IJIOLIAAN
MHOTOYTOJBHBIX  GuUryp (MONB3ysICh, TIE HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MOoyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W UEHTPAJIBHOIO yIia, HMCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yIrilax MeXay XOopAaMH (CEKYLUMH) U YIJIe MEXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MTPUMEHSITH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTONbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaJbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUNCICHUS
C TNpPUMEHEHHEM TMOJ00UsS U TPUTOHOMETPUHU (MOJB3YSCh, TA€ HEOOXOAUMO,
KQJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIIHE
IPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C UX
NOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYTrONbHUKA («peleHue



MPSIMOYTOJIHBIX TPEYTOIBHUKOBY ). HaxoauTh (¢ MOMOIIBIO KATbKYJIATOPA) AJIUMHbI
Y YTJIBI JIsl HeTAOJTUYHBIX 3HAYCHUM.

[Tonp3oBaThCs hopMysTamMu MPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKAM
TOXJECTBOM IS HAXOXICHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonb30BaTh TEOPEMBbI CHHYCOB U KOCUHYCOB JJIsl HAXOXIEHUS Pa3InYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («pEIIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
PELIEHUH T€OMETPUYECKUX 3aaY.

Brnagets moHsTHSMH — mpeoOpa3oBaHHS  MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX Quryp. [lonp30BaThes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, yMeTh BBIUMCIATH JJIWHBI W HAXOAUTh YIJbI y TOAOOHBIX GUTYp.
[IpumeHsaTh CBOWMCTBA TOMOOWS B MPAKTHUYECKUX 3a7adax. YMETh NPUBOIUTH
pUMEPHI TOTI0OHBIX GUTYP B OKPYIKAIOIIIEM MHUPE.

[Tonmp30BaThCA TEOPEMAMU O IPOU3BEICHUN OTPE3KOB XOPH, O IPOU3BEACHUN
OTPE3KOB CEKyIIMX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX T€OMETPUYECKUA M (PU3HYECKHI
CMBICJI, TPUMEHATh WX B PEIICHUH TE€OMETPUYECKUX M (U3NUYECKUX 3aj]1ad.
[IpUMEHATH CKaISIPHOE MPOU3BEACHUE BEKTOPOB JJIsI HAXOXKJICHUS IJIMH U YIJIOB.

[Tonp30BaThCA METOJOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTh €ro B
pEIIEHUH Te€OMETPUUYECKUX U MPAKTUUECKUX 3a]a4.

Brnanerh MOHSATUSIMU TPABWIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH U PaJMaHHON MEpbI yrjia, YMETh BBIYUCIAThH IUIOLIAb
Kpyra u ero yactei. [I[puMeHsTh 1oTy4YeHHbIE YMEHHUS B TPAKTUUECKUX 33/1a4ax.

Haxonute ocu (WM UEHTPHI) CUMMETpUM (UTYp, TPUMEHSTH JIBHXKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpuMEHSTh TONYYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTeMaTUYECKHUE
MOJENH U1 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM TMOoA00UsI W TPUTOHOMETPUUECKUX (YHKIUMN (MOIB3YACh, TJE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne o/ P Kontpoabubsie IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
[Ipocreitmue reomeTpudeckue GUrypsl u
P N P uryp bubnuorexa [JOK
1 UX cBoiicTBa. 3MepeHne reoMeTpruiecKux 14
https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6mmoreka [IOK
2 T 22 1
PEYTOILHUKH https://m.edsoo.ru/7f415e2e
3 [TapamtensHble npsiMbIE, CyMMa YIJI0B 14 | bubnnorexa [HOK
TpEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>KHOCTb U KpyT. [ 'eomeTpuueckue 14 | bubnuoreka [IOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢2e
bu6mmoreka [JOK
5 I1 6006 i 4 1
OBTOPCHHE, ODODIIEHIE SHAMHMH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jaesioB U TeM nu¢pposbIe
Ne i/m P Konrpoububle IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
b K
1 YeTbIpEXYyTroJbHUKU 12 1 nommorexa 110
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bu6mmoreka [IOK
2 MIPOMOPIIMOHABHBIX OTPE3KaX, MOA00HBIC 15 1
https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Imomane. Haxoxaenue momanei
bu6mmoreka [IOK
3 TPEYTOJILHUKOB U MHOTOYTOJBHBIX (hUTyp. 14 1
https://m.edsoo.ru/7f417e¢18
[Tnomaau nonobHbIX GUryp
4 Teopema [Iudaropa n Hauana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicanusie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKH. 13 | bubnuoreka [IOK
KacarenbHblie k okpyxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKpPYXHOCTEU
bubmuorexa [JOK
6 IToBTOpeHune, 0600IIIEHNE 3HAHMIT 4 1
p H https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KVIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcnl
Tpuronomertpus. Teopembl KOCUHYCOB U 16 | Bu6mmoteka [JOK
CUHYCOB. Penienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2¢
[IpeobpazoBanue mogodus. Merpuueckue 10 | bubnnorexa [JOK
COOTHOILLEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6 K
Bektopsl 12 1 uomorexa HO
https://m.edsoo.ru/7f41al2c
JlexapToBbI KOOPAMHATHI Ha TUIOCKOCTH 9 1 bubmmorexa [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBunbHbIE MHOTOYTONIBHUKHU. [[THA
OKPY>KHOCTH U TUIOIIAIb KpyTa 8 bubmorexa HOK
by N Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncienue nomaaei
JIBM>KEeHUS TNIOCKOCTH 6 bubmmorexa [TOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 ) bu6nunorexa LIOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kontpoabnsie  IlpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThbI
pecypcsl
| [Ipocreiimune reomeTpuyecKkue | Bbu6moteka [JOK
00BEKTHI https://m.edsoo.ru/8866b724
Bbu6mmoteka [JOK
2 MHOroyrojapHUK, JIOMaHas 1 1
https://m.edso00.ru/8866cbba
bubnunoreka LIOK
3 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
https://m.eds00.ru/8866¢5c0
bu6mmoreka IIOK
4 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
https://m.edsoo.ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YTIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YTIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U 1
yTJIOB
W3mepenue TMHEHHBIX U YTIIOBBIX
but6mmorekxa [IOK
10 BEJIMYUH, BBIUUCIICHUE OTPE3KOB U 1
https://m.edsoo.ru/8866c3ea
yTJIOB
W3mepenue TMHEHHBIX U YTIIOBBIX
11 BEJINYMH, BEIYMCIIEHUE OTPE3KOB U 1
YTJIOB




N3MepeHue IMHEHHBIX U YTIIOBBIX

12 BEJIMYMH, BBIYUCIEHUE OTPE3KOB U
YIJIOB
[lepumerp u maomags Guryp,
13 COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB
[lepumerp u miomags Guryp,
14 COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTrOJIbHUKAX
15 Y TIEPBUYHBIE [TPE/ICTABICHUS O bubmorexa LIOK
https://m.eds00.ru/8866ce80
paBHBIX (pUTypax
16 Tpu npu3Haka paBeHCTBa bubnuoreka [IOK
TPEYTOJILHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubmmnoreka HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBa bubmmnoreka HOK
TPEYTOJILHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB
21 Tpu npu3Haka paBeHCTBa bu6muoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
2 IIpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
73 IIpu3Haku paBeHCTBa

IIPSIMOYTOJIBHBIX TPEYTOJILHUKOB




CBOICTBO MeIHaHbI

24 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA bubamorexa LOK
p y . pey ’ https://m.edsoo.ru/8866e9%ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSAMOYTOJILHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K THIIOTEHY3€
26 PaBHOGeipeHHbBIE U Bbu6motreka [JOK
PaBHOCTOPOHHUE TPEYTOJIBHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
73 [Ipu3Haku u cBOiCTBA bubanorexa [JOK
paBHOOEPEHHOTO TPEYrOJbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa Bbu6motreka [JOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reometrpuu
31 HepaseHnctBa B reomMerpuu bubmmorexa LIOK
P P https://m.edsoo.ru/8866e3a2
32 HepaseHnctBa B reomMerpuu
33 HepasenctBa B reometrpuu
34 [IpssMOyTONBHBIN TPEYTOJIBHUK C bubmuoreka [IOK
yraom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTONBHBIN TPEYTOIBHUK C
yraom B 30°
36 KonTponbhas pabota no teme bubmuorexa [IOK
"TpeyronbHukn" https://m.edsoo.ru/8866ecbc
37 [TapannenpHble MpsMbIE, UX bubmuorexa [IOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [TaTeiit moctynar EBkinna




39

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
00pa3oBaHHbBIE MPH NTEPECEUCHUN
napajieNIbHBIX MPSMBIX CEKYyIeH

bub6nmoreka [IOK
https://m.edsoo.ru/8866f086

40

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIHI,
00pa3oBaHHbBIE MPH TTEPECEUCHUN
napajuIeIbHBIX MPSMBIX CEKYyIIeiH

41

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
MapaJuIeIbHBIX NPSMBIX CEKYIEeH

42

Haxkpecr nexaniue,
COOTBECTCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
MapaJuIeIbHBIX NPSMBIX CEKYIEeH

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH NTEPECEUEHUN
MapajuIeNbHbIX IPSIMBIX CEKYIIeH

bubnunorexa LIOK
https://m.edsoo.ru/886613b0

44

HpI/I3HaK napallICJIbHOCTH NPAMBIX

Yepe3 paBeHCTBO PACCTOSHUMN OT
TOYEK OJIHOW MPSAMOM 10 BTOPOH
NpAMOi1




[Ipu3Hak napayenbHOCTH MPSMBIX
Yepe3 paBEHCTBO PACCTOSHUM OT

45
TOYEK OJHOM IIPSIMOM 10 BTOPOH
IpsAMON
46 Cymma yTiioB TpeyrojibHUKa bubmmorexa OK
YNMa YHIOB They https://m.eds00.ru/8866£630
47 Cymma yTiI0B TpeyrojibHUKa bubmmorexa [OK
Y Y pey https://m.edsoo.ru/8866f8ba
48 Breniaue yriel TpeyroiabHIKA bubmorexa [IOK
Y pey https://m.edsoo.ru/8866fasSe
49 Bremnue yrisl TpeyrojbHHAKa
KontponbHas paboTa mo teme
" bubnuoreka [{OK
50 [TapannensHble npsiMble, Cymma
" https://m.edsoo.ru/8866fe6e
YIJIOB TPEYTOJIbHUKA
51 OKpy’>KHOCTb, XOpPZBI U TUAMETP, UX bubmmnoreka HOK
CBOMCTBa https://m.eds00.ru/88670800
52 KacarenbHas Kk OKpy>KHOCTU bubmorera [OK
Py https://m.edsoo.ru/88670e9a
53 OKpyXHOCTbh, BIHCaHHAs B yTOJ
54 OKpy’KHOCTb, BIIUCAHHAS B YTOJI
55 [Tonsatne o I'MT, npumeHenue B bu6muoreka [JOK
3aJ1a4ax https://m.edsoo.ru/8867013e
56 [Tonstue o 'MT, npumeHeHue B bubnunorexa LIOK
3ajayax https://m.eds00.ru/88670508
buccekTtpuca u cepeuHHbII
57 MEepHEHIUKYIISpP Kak
F€OMETPUUYECKHE MECTA TOUYEK
58 OKpyKHOCTb, ONTUCAHHAsL OKOJIO bubnmoreka [JOK




TpPEYroJIbHUKA https://m.edso0.ru/88670a62
59 OKpy»XHOCTb, ONTUCAHHASL OKOJIO |
TpEYroJbHUKA
60 OKpyXHOCTb, BOUCaHHAas B | bubnmnoreka HOK
TPEYTOJIbHUK https://m.edsoo.ru/8867103e
61 OKpy»XHOCTb, BIMCaHHAas B |
TPEYroJbHUK
& [Ipocreiimue 3a1aun Ha | Bbu6mmoteka [JOK
IIOCTPOECHUE https://m.edsoo0.ru/88671188
63 [Ipocreiimune 3axaun Ha | bubnuoreka [IOK
IIOCTPOEHUE https://m.edsoo.ru/886712d2
KonTponbnas pabota no teme
" bubnnorexa [JOK
64 OKpy’KHOCTb U KpYT. 1
" https://m.eds00.ru/88671462
['eomeTprueckne nocTpoeHMs
IToBTOpenue u 06o0IIeHNE 3HAHUI
65 OCHOBI—II)BIX MOHATUI II-/]IIMCTO OB 1 brbmmorexa [TOK
A https://m.edso00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka IIOK
66 4 0 1
TOTOBAA KOHTPOJILHAA paboTa https://m.edso00.ru/886716ec
[ToBTOpeHue u 0000IIEeHE 3HAHHI
67 OCHOBHBIX IOHATHUI U METOI0B 1
Kypca 7 Kiacca
[ToBTOpeHue u 0000IIEeHE 3HAHHI
. bubnuotexa [JOK
68 OCHOBHBIX TTOHSITUH M METOJIOB 1
https://m.edsoo.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 63
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThbI
pecypcsbl
| [Tapanmnenorpamm, ero npu3Haku U | Bu6mmoteka [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, €ero Npu3HaKu u | bubnnorexa [JOK
CBOICTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Nnpu3HaKu U | bubmmoreka [JOK
CBOWCTBA https://m.edsoo.ru/88671cal
YacTHbie cydau napauiesorpaMMoB
4 (IpsAMOYTOJILHUK, POMO, KBaIpaT), UX 1 brbmmorexa [TOK
P y D P ’ Apat), https://m.edso0o.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTHbIe cydau napauieorpaMMoB
5 (IpsAMOYTOJILHUK, POMO, KBaIpaT), UX 1 bubmmorexa LIOK
priey > POND, KRAAPAL: https://m.eds00.ru/88671£20
MIPU3HAKU U CBOMCTBA
YacTHble cayydad napamieaorpaMMoB
6 (IpSAMOYTONEHUK, POMO, KBaJIpaT), UX 1 bubmorexa HOK
pAMOY > POMD, KBAZPAL), https://m_eds00.n/8867209¢
MIPU3HAKW U CBOMCTBA
b K
7 Tpanems | nonmoreka 1{O
https://m.eds00.ru/88672358
g PaBHOOOKas ¥ IPAMOYTOJIbHAS | bu6muoreka [JOK
Tparenuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas U IpsAMOYTOIbHAS | bubmuoreka [JOK
Tpanenuu https://m.edsoo.ru/88672858
10 Meton yaABOEHUS MEUAHbI 1 but6mmoreka [IOK




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

11 [lenTpanbHas cuMMeTpus bubamorexa LIOK
https://m.edsoo0.ru/88672b14

12 KonrponsHas pabora o Teme bubmumoreka [JOK
"YeTbIpEXyroJpHUKH" https://m.edsoo.ru/88672c%a

13 Teopema ®aneca u TeopeMa o bubnmnoreka HOK
MPOTIOPLIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 Cpenusiga nuHus TpEYroJbHUKA bubmmorexa [IOK
https://m.edso0.ru/88672e0c

15 Cpenusia nuHus TpEYroJbHUKA bubmorexa HOK
https://m.edsoo.ru/88672f38

16 Tpaneuus, €€ cpeaHssa TUHUSA bubnnorexa [IOK
https://m.eds00.ru/88672358

17 Tpaneuus, €€ cpeaHssa TUHUS bubnuorexa [IOK
https://m.edso0.ru/88673064

18 [IponoprmoHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.edsoo.ru/88673794

19 [IponoprmoHanbHbIE OTPE3KH brbmmorexa [TOK
https://m.edsoo.ru/88673794

bubnmnoreka [HOK
20 Hentp macc B Tpeyroibuiie https://m.edsofru/886738fc

bubmuoreka [JOK
21 Hozobisie Tpeyrobiin https://m.edsogru/88673a78

” Tpu npuznaka nogodus bu6muoreka [IOK
TPEYTrOJILHUKOB https://m.edsoo.ru/88673bae

7 Tpu npusnaka nonodus bubmuorexa [IOK
TPEYTrOJILHUKOB https://m.edso0.ru/88673d52

24 Tpu npuznaka nogoous bubmuotexa [JOK




TPEYrOJILHUKOB

Tpu npuznaka nogodus

https://m.edsoo.ru/8867400e

25
TPEYrOJIbHUKOB
26 [Tpumenenne nogo0us PH peIICHUH
[IPaKTUYECKUX 3a7a4
7 KontponbHas paboTa mo teme bubnmnoreka HOK
"[Togo6HbBIE TPEYTOJIbHUKH" https://m.edsoo.ru/8867445a
)3 CBolicTBa miomaaeh bubnunoreka LIOK
reOMEeTpUUYECKUX QUryp https://m.edsoo.ru/886745fe
79 @opMyIIb IS IUIOIIAIH bubnuoreka [IOK
TpEyrojabHUKA, NapajuieorpaMma https://m.eds00.ru/88674860
30 DopmyJsl Ui 10N Bbu6mmoteka [JOK
TpPEyrojabHUKA, IapajuieIorpaMma https://m.edsoo.ru/88674a22
31 @opMyIIBI IS IUIOIIAIHA bubnmnoreka [HOK
TPEYroJabHUKA, NapajuieIorpaMMa https://m.edsoo.ru/88674a22
1 @DopMyJIbl IS 0N bubmuoreka [IOK
TpPEyrojabHUKA, NapajuieaorpaMma https://m.eds00.ru/88675288
33 @opMyIbl IS ILUIOIIAAN bubmmnoreka HOK
TpeyroJibHUKa, MapajjieaorpaMma https://m.edsoo.ru/8867542¢
34 Brruncnenune mioniazaeil Ci0KHBIX but6mmorekxa [IOK
¢buryp https://m.edsoo0.ru/88674¢78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubmuorexa [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau notoOHBIX GUryp
37 [Tnomanu nonobHbIX puryp
18 3ajaud ¢ IpaKTUYECKUM bubnmoreka [JOK

CoZIepKaHUEM

https://m.edsoo.ru/88675558




39 3aa4u ¢ TPaKTUYECKUM bubnmnoreka HOK
CoJIepKaHUuEM https://m.eds00.ru/88675684
40 Pemenue 3amad ¢ moMOIIBLI0 METOIA bubnunoreka LIOK
BCIIOMOTAaTEJILHON ILIOMIAIU https://m.edsoo.ru/88674f90
41 KonrponsHas pabora o Teme bubnuoreka [JOK
"ITnomans" https://m.eds00.ru/8867579¢
4 Teopema ITudaropa u eé bubnnorexa [JOK
IIPUMEHEHNE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [JOK
NIPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e bubnuoreka [IOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
MIPUMEHEHHE
46 Teopema IIudaropa u eé
MIPUMEHEHHE
Onpenenenyne TPUrOHOMETPUUECKUX
HKILIUH OCTPOTO yria
47 i)lz})lﬂMoyronbzro T};])eyroanHKa, bubmorexa HOK
https://m.edso00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOLICHUS
B MIPSIMOYTOJILHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmnoreka [JOK
TOKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO
51 KontponbHas paboTa mo teme bubnuorexa [JOK




"Teopema ITudaropa n Hagyana

https://m.edsoo.ru/8a1407e8

TPUTOHOMETpUH"
57 BnucanHuble U LeHTpaIbHBIE YTJIbI, bubmmoreka [JOK
YIroJI MEX1y KacaTeIbHOU U XOPA0oU https://m.edsoo.ru/8a1415b2
53 Brnircannelie ¥ IEHTpaIbHBIE YTJIbI, bubnmnoreka HOK
YIroJI MEXKIY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8a141940
54 Brincanneie ¥ iEeHTpaIbHbIE YTJIbI, bubnnorexa [JOK
YIroJI MEXY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al141b34
55 VYriael MEXAY XOpPAAMU U CEKYLLIMMU
56 VYTibl MEXAY XOpJlaMu U CEKYLIUMU
Brnucannble u onrcaHHbIe
R bubnuorexa [{OK
57 YeThIPEXYTOJILHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucannbie u onucanHbie
58 YEThIPEXYTOJIbHUKHU, UX NPU3HAKU U brbmmorexa [TOK
. pexy ’ p https://m.edsoo.ru/8al416d4
CBOMCTBa
Brnucannbie u onucanHbie
N bubnuoreka [{OK
59 YeThIPEXYTOJIbHUKH, UX MPU3HAKU U
. https://m.edsoo.ru/8al416d4
CBOICTBa
[IpuMeHeHne CBOWCTB BIUCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJLHUKOB TIPH
pEIIeHNU TEOMETPUIECKUX 3a1a9
[IpuMeHeHne CBOWCTB BIUCAHHBIX U
61 OMHUCAHHBIX YETHIPEXYTOJbHUKOB IIPU
pelIeHNU T€OMETPUYECKUX 3a1au
& B3anmMHoe pacmnonokenne 1Byx but6mmoreka [IOK
OKPYKHOCTEH, 00III1e KacaTeIbHbBIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHoCTeH bubnuorexa [JOK




https://m.edsoo.ru/8al410a8

KontponbHas padota mo teme "Yriasl

64 B OKPY>KHOCTH. BricanHrle u 1 bubnmorexa LHOK
Py ] | https://m.edsoo.ru/8a141c88
OMHMCAHHBIC YETHIPEXYTOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
bu6nmoreka [IOK
65 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
. https://m.edsoo.ru/8al41ddc
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
bubnunoreka LIOK
66 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/8al4lefe
000011eHNE 3HAHUNA
bub OK
67 HroroBast koHTpoIbHAs paboTa 1 nommorexa I
https://m.edsoo.ru/8al142368
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
68 METOJ0B KypcoB 7 U 8 KIIaCCOB 1 bubnmorexa OK
A M . ’ https://m.edsoo.ru/8al420ac
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KVIACC

KouunyecTBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcsl
| Onpenenenre TPUroHOMETPUUECKUX | bubnnorexa [JOK
¢ynkuuit yrimos ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 ®opMyJIbl IPUBEICHUS 1
b K
3 TeopeMa KOCUHYCOB 1 nomorexa 110
https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
b K
5 Teopema KOCUHYCOB 1 nommorexa O
https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
T 1
6 copeMa CHHycoB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
9 Haxoxnenue mivH CTOpoH U | bubnuorexa [JOK
BEJINYMH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmorexa [IOK
1 P 1
0 CHICHUE TPEYTOILHIKOB https://m.edsoo.ru/8al142ac0
11 Pemenue TpeyrojibHUKOB 1 bubmmorexa [OK
pey https://m.edsoo.ru/8al142ac0
bu6mmorexa [IOK
12 P 1
SHICHHC TPEYTONBIIROB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroapHuKoB 1 bubmmorexa LIOK

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




[IpakTHueckoe MpUMeHeHUe TEOpeM

bu6mmoreka [IOK

14 CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHHYCOB M KOCUHYCOB
16 KonTtponbHast pabora o Teme bubnuoreka [IOK
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [Tonsatue o nmpeobpazoBaHuU MOAOOUS bubmmorexa [TOK
https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIC JIIEMEHTHI bubmuorexa [JOK
noJ00HBIX pUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI
no100HbIX (pUryp
Teopema 0 mpoU3BEACHUN OTPEZKOB
20 XOpI, TEOpEMA O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIUX, TEOpPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeabHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
71 XOpI, TEOpEMA O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeabHOU
Teopema 0 mpoU3BEACHUN OTPEZKOB
2 XOpI, TEOpEMA O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
7 [IprMeHeHre TeopeM B pelIeHUH bubnuoreka [IOK
TeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143f06
24 [IpumeneHne TeopeM B pELIEHUN bubnnoreka [HOK

TCOMCTPHUYCCKUX 3aaaY

https://m.edsoo.ru/8al443fc




[IpumeHeHue TeopeM B pelIeHUH

bu6mmoreka [IOK

25
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "[IpeobpazoBanue mo00wus. bubnmoreka [JOK
MeTpuueckue COOTHOIIEHUS B https://m.edsoo.ru/8al1447a8
OKpYXHOCTH"
OmnpeneneHyre BEKTOPOB.
. . bubnuorexa [JOK
27 DOU3NYECKUN U TEOMETPUUECKUMN
https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnnoreka [JOK
YMHOX>KEHHUE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnunoreka [JOK
YMHOX>KEHHUE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CroxeHue ¥ BbIUNTaHUE BEKTOPOB,
YMHO>XEHHE BEKTOpa Ha YUCIIO0
31 Pa3znoxxeHnne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunatel BekTopa
PA p https://m.edsoo.ru/8al44fbe
CkasipHO€ IPOU3BEICHUE BEKTOPOB,
33 €ro m II?IMeHeIIjI)I/Ie I HAXOX, eHI/IIZI bubmmorexa [TOK
p s A https://m.edsoo.ru/8a14539c¢
JUTH 1 YTJIOB
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
34 ero 1 EIMCHCII;I/IC IS HaxomneHHIjI bubnnorexa LIOK
P https://m.edsoo.ru/8a14550e
JUTH ¥ YTJIOB
35 Pemenue 3a1au ¢ mOMOIILIO bu6mmorexa [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3amay ¢ HOMOIIBIO bu6mmorekxa [IOK




BEKTOPOB

[IpuMeHeHre BEKTOPOB IS PELLICHUS

https://m.edsoo.ru/8al1458c4

37
3aa4 QU3UKU
38 KonTtponbHast pabora o Teme bubnuoreka [IOK
"BekTops!" https://m.edsoo.ru/8a145b08
39 JlexapTOBbI KOOPAMHATHI TOUYEK Ha
TUIOCKOCTH
40 VYpaBHeHue npsMon brbmorexa HOK
https://m.edsoo.ru/8al145c48
41 VYpaBHeHue npsmon
bu6mmoreka [IOK
42 YPABHEHHE OKPYKHOCTH https://m.edsoo.ru/8al4635a
43 Koopaunatel TOuek nepeceyeHus bu6mmoreka [IOK
OKPY’KHOCTHU U IIPSIMOM https://m.edsoo.ru/8a146620
Meroa koopAUHAT OpU PELICHUN
44 reOMETPUYECKHX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroa koopAUHAT OpU PELICHUN
45 F€OMETPUYECKHX 3a/1ay,
MPaKTUYECKUX 3a/1a4
Meroa KkoOpAUHAT NPH PELICHUH
46 reOMETPUUYECKHX 3a/1ay,
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlexkapTOBBI KOOPAUHATHI HA bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
MIJIOCKOCTH
43 [IpaBUIBHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [JOK

49 Yucno n. JInuHa oKpyKHOCTU
https://m.edsoo.ru/8a1472c8
50 Yucno n. JInuHa oKpyKHOCTU bubmorexa HOK
https://m.edsoo.ru/8al4714c
51 JlnnHa nyru OKpy>KHOCTH
52 Pannannas mepa yria bubmorexa HOK
https://m.edsoo.ru/8al4714c
bubmuorexa [JOK
53 [Tmomane kpyra, ceKTopa, CerMeHTa
https://m.edsoo.ru/8al147426
bu6mmoreka [IOK
54 [Tmomane kpyra, ceKTopa, CerMeHTa
https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
55 [Tmomane kpyra, ceKTopa, CerMeHTa
https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
56 [lonsiTHE O IBMKEHUH TUIOCKOCTH
https://m.edsoo.ru/8al47c¢82
N bubnuorexa [JOK
57 [TapayienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al147f16
N bubmuorexa [JOK
58 [TapayienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al147f16
59 [TapajienapHbIi IEPEHOC, TIOBOPOT
60 [TapanenpHbIi IEPEHOC, TOBOPOT
61 [Ipumenenne qBUKEHUN TPU bubmuoreka [IOK
pelIeHnHn 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponsHas pabora mo Temam
62 "IIpaBHIIbHBIE MHOTOYTOJIBHUKH.
OKpyXHOCTb. JBH>KEHHS TIIOCKOCTH"
63 [ToBTOpeHme, 0600IIECHNE, bubnnorexka [HOK

cucrtemaTusanus 3Hanuil. amepenue

https://m.edsoo.ru/8a148524




64

65

66

reOMETPUYECKUX BETUUYMH.
TpeyrosbHUKH

[ToBTOpEeHmE, 0600IICHNE,
CHUCTEMAaTU3aI1sl 3HAHHH.
[TapamiensHbIe U IEPIICHIUKYIISIPHBIC
psIMbIE

[ToBTOpenue, 06001ICHNE,
cUcTEMaTU3aIUs 3HAHWMN.
OKpYXHOCTb U KPYT.
["'eomeTpryecKre OCTPOCHHUS. Y TJIbI
B OKPY>KHOCTH

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anys 3HaHui. Brimcanubie
U OMTUCAHHBIC OKPY>KHOCTH
MHOTOYTOJILHUKOB

bubmuoreka [JOK
https://m.edsoo.ru/8a148650

67

68

Hrorosas KOHTPOJIbHAaA pa60Ta

[ToBTOpenue, 06001IICHNE,
cHUCTEMaTH3alMs 3HAHWI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTarTa
6 I'eomerpus
Pacrio3naBaTh M3y4YeHHBIE T€OMETpUYECKUE (UTYPBI, OMPEIENATh UX
B3aMMHOE DACIOJIOXKEHHE, H300pakaTh TeOMETpUYecKHe (UTYpHI,
6.1 BBITIONHATh YEPTEXKHU MO YCIOBUIO 3afaud. V3MepsaTh JHHEHHbIE U
YTJIOBbIE BEJIMYMHBI. Pemare 3a1auu Ha BHIYUCICHUE JJIMH OTPE3KOB U
BEJIMYHH yTJIOB
Jenate rpyOyro OLEHKY JIMHEHHBIX M YTJIOBBIX BEIMYMH MPEAMETOB B
6.2 peambHON JKU3HH, pa3MEpOB MNPUPOIHBIX OO0BEKTOB. Paznmuarh
pa3Mepsl AITHX 00BEKTOB MO MOPSAIKY BEIUYMHBI
6.3 CTpouTh 4epTexu K r€OMETPUUECKUM 3aa4am
[Tonb30BaTbes MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIB30BATh
6.4 MPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELLICHUN
3aja4
65 [IpoBOoaNTH  JOTMYECKHE  PACCYKIEHUS  C  HUCIOJIb30BAaHUEM
. TFEOMETPUUECKUX TEOPEM
ITonp3oBatbes HpU3HAKaMHU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOICTBOM MeEIWaHbl, MPOBEAEHHOW K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a/1a4
OmnpenensaTs NapaIeabHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
. oOpasyer ¢ HUMHU cekymias. OnpenensTe napaieIbHOCTh MPSIMBIX C
' MIOMOIIBI0 PABEHCTBA PACCTOSTHUI OT TOYEK OJHOM IPSIMOW 10 TOYEK
JIPYrou mpssMon
6.8 Pematsb 3a1aun Ha kiieTyaroil Oymare
6.9 [IpoBOMUTH BBIUMCIIEHUS W HAXOIWTHh YHCIOBBIE M OYKBEHHBIC

3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJdavdaxX C HCIIOJIb30BAHUCM




CYMMBI YTJIOB TPEYTrOJIbHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YTJIOB,
0o0pa3oBaHHBIX MPHU [EPECEUCHUU JBYX MapAJIICIbHBIX MPIMBIX

CeKyllel. PemaTe npakTuyeckue 3a1auu Ha HAaXOKJICHUE YIIIOB

BJIaIICTB IIOHATHUCM TCOMETPHUICCKOIO MECTa TOYCK. YMeTh

6.10 onpeAesnsaTh OWUCCEeKTPUCY YIJIa M CEPEeIUHHBIA MEPIEeHIUKYIApP K
OTPE3KY KaK T€OMETPUUYECKHUE MECTa TOUEK
@opMynUpOBaTh ONPENCICHUS OKPYKHOCTH € Kpyra, XOpIbl U
6.11 JMaMeTpa OKPY>XKHOCTH, IIOJIb30BaThbCsl MX CBOHMCTBaAaMHU. YMETh
MIPUMEHSITh 3TH CBOMCTBA MPH PEIICHUU 33]1a4
Brnagerp MOHSITHEM ONUCAHHOW OKOJO TPEYTOJbHHUKA OKPYKHOCTH,
yMeTb HaxoauTh e€ meHtp. [lomb3oBarbest (akTamMu O TOM, 4YTO
6.12 OMICCEKTPHUCHI YTIIOB TPEYTOJIBHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CEpeIWHHBbIC MEePIEeHIUKYIIPhl K CTOPOHAM TPEYroJbHUKA
MEPECEKAIOTCA B OJTHOW TOUKE
Brnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOPEMOW O TMEPHNEeHIUKYJISIPHOCTH KacaTeIbHOM U pajauyca,
MPOBEIEHHOTO K TOUKE KACaHHs
614 [Tonb3oBaTbcss MPOCTEHIIMMU T€OMETPUUYECKUMHU HEpPAaBEHCTBAMH,
' MMOHUMATh UX MPAKTUYCCKUN CMBICI
6.15 [IpoBOAUTH OCHOBHBIE TE€OMETPUUECKHE TMOCTPOEHUS C IOMOIIBIO
' LUPKYJIA U JIUHEHKH
8 KJIACC
Kon o
IIpoBepsiemble MpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHUSI OCHOBHOI
NpoBepPsIEeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarTa
6 I'eomerpus
61 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAaThCS X CBOMCTBAMU MPHU PEIICHUU T€OMETPUIECKUX 3a]1a4
. [IpuMeHsITh CBOWCTBA TOYKHM IE€PECEUEHUS MEAHUaH TPEyrojIbHHUKA
' (TIeHTpa Macc) B pelieHU  3a1a4
63 Brnagerp moHsTHEM CpedHEW JHMHUM TPEYrolbHUKA U Tparmeluu,

MIPUMEHATh KX CBOMCTBA MPHU PEIICHUH TIE€OMETPHUYECKUX 3aJad.




6.4

ITonws3oBatbest Teopemont Paneca U TEOPEMON O MPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX I PEIICHUS IPAKTUYECKUX 3a1a4

[IpuMmeHsATh NOpU3HAKKM MOJOOUST TPEYrOJbHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3ada1

6.5

6.6

6.7

6.8

[Tonp3oBatbes Teopemoit [lugaropa anst penieHns TeOMeTpHUECKUX U
IIpaKkTU4eCKuX 3anad. CTpouTh MaTEMAaTHYECKyl0 MOJCIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO ICJIaThb qepTéxc U HAaXOAUThb

COOTBETCTBYIOIINE NJIMHBI

Bragers nmoHATHSAMM CHUHYCa, KOCHHYCa M TAaHI€HCa OCTPOro yria
PSIMOYTOJIBHOTO TpeyroyibHUKaA. 1l0yb30BaThCAd 3TUMH IMOHATHIMHU

IJId pECIICHUS ITPAKTUYCCKUX 3aaa4d

Bbraucnare (pa3nuyHbIMM crioco0amMu) IUIOINAAb TPEYroJbHUKA U
IUTOIIA MHOTOYTOJIBHBIX (uryp (monp3ysch, rae HE0O0XOAUMO,
KaJbKyJIsTOpOoM). IIpUMEHSATh MOdydYeHHBbIE YMEHMSI B IMPAKTHUYECKHX

3aJadax

Biiagers MOHATUAMY BIMCAHHOTO U LICHTPAIBHOIO yIila, UCIIOJIb30BaTh
TEOpPEMBl O BIIMCAHHBIX yIiax, yIilax MeXay XOopAaMu (CEeKyIIMMHU) U
yIje MEXIy KacaTelbHOW M XOPIOH NpU PEUICHHH IeOMETPUYECKHX

3aaa4

6.9

6.10

9 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Brnagerb mNOHATHEM OMNMCAHHOIO YETHIPEXYTOJIbHUKA, INPUMEHSITh
CBOMCTBA OMMCAHHOIO YETHIPEXYTOJbHUKA ITPY PEILICHUN 3a7a4

[IpuMeHsATH MONy4YEeHHbIE 3HAHUS Ha TPaKTUKE — CTPOMTH
MaTeMaTHYeCKUe MOJENH IS 3a]ad peajlbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIME BBIYMCICHHMS C TPUMEHEHHEM NOoJ00us U

TPUTOHOMETPHH (TIOJIB3YSACh, T/I€ HEOOXOIUMO, KATBKYISTOPOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTh C UX

NIOMOIIBIO PA3JIMYHBIC JSJIEMCHTBI MPAMOYT'OJIbBHOI'O TPCYTrOJIbHUKA




(«pemieHue  MpSMOYTOJBHBIX  TPEYroJbHUKOBY»). Haxomute (c

MTOMOIIBIO KaJbKYJISATOPA) ATUHBI U YTIIbI JJIs1 HETAOIMYHBIX 3HAYEHH

6.2

6.3

6.4

6.5

[Tonb3oBarbcs dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsl HAXOXKJIECHHS COOTHOLICHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYMHAMHA

Hcnons3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),

IPUMCEHATH UX IIPU PCIICHUH T'COMETPHUICCKUX 3ada4

Brnagers mnonsitusMu npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JIeMEeHTOB MMoA00HBIX ¢uryp. Ilomp3oBaTbes cBoiicTBaMU MOAOOUS
MIPOU3BOJILHBIX (PUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOAUTH YTJIBI Y
moo0HbIX Quryp. IlpuMeHATh CBONCTBa MOJOOUS B MPAKTHYCSCKHX
3aja4ax. YMeTh TPUBOAUTH MPUMEpPbl MOAOOHBIX Quryp B

OKpYZKaromemM MHUpe

[Tonp30BaThcsi TEOpeMaMH O TIPOU3BEIACHUM OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPEC3KOB CCKYINX, O KBaApaTE KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FGOMeTpI/IIIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHAThL UX B PCHICHHUHN TI'COMCTPHUUCCKUX H
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMCHHTL CKaJIPpHOC IMPOU3BCACHHUC BCKTOPOB

JJI HAXOXKACHUA OJIMH U YTJIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHSAITHL €ro B

PEIICHUH TCOMCTPUYCCKUX U IPAKTHYCCKUX 3a1a4

Brnagerp NOHATHAMM — IPAaBUJIBHOTO  MHOTOYIOJBHUKA,  JUIMHBI
OKPYXHOCTH, UIMHBI AYI'M OKpPY>KHOCTH W paJMaHHOM MEpHI yria,
YMETh BBIYMCIATH IUIOWAAb Kpyra u ero uyacteil. Ilpumensars

IMOJIYUYCHHBIC YMCHUS B IPAKTHUYCCKUX 3adadax

6.9

HaxoauTs ocu iy EHTpbl CUMMETPUH (QUTYP, IPUMEHSTh JIBUKEHUS

IIJIOCKOCTH B IPOCTENUIINX CIydasx

6.10

[IpuMmeHsITh TONyYeHHBICE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJCIH JJIA 3a7ad PeaIbHOW JKU3HU U TIPOBOIUTH
COOTBETCTBYIOIIME BBIUMCICHUS C TPUMEHEHHEM TION00MS |

TPUTOHOMETPUYECKHX (YHKUMH (TONIB3YSACh, TI/1€ HEOOXOIUMO,




KaJIbKYJIS TOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpus
Havansnele nonstus reomerpun. Touka, npsmasi, OTpe30K, ayd. Yroi. Buasl
6.1 yriioB. BepTukanbHbie W cMmexHble yruibl. buccektpuca yrma. Jlomanas,
MHOT0YyroJjibHUK. [TapamiensHoCTh U NEPIEeHIUKYIIPHOCTD MIPSIMBIX
62 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBAa OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUH B OKPYIKAIOLIEM MUPE
6.3 OcCHOBHBIE IIOCTPOCHMSI C TIOMOIIBIO LUPKYJS WU JIMHEHKU. TpeyroibHUK.
' BricoTa, Menana, OMcceKTprca, X CBOWCTBA
6.4 PaBHOOepeHHBIE U paBHOCTOPOHHUI  TpeyronbHUKU. HepaBeHcTBO
' TPEYroJbHUKA
6.5 CpoiicTBa ¥ TpHU3HAKM pPaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa 1 NPU3HAKU MAPAJIENBHBIX NPAMBIX. CyMMa yIilOB TPEyTOJIbHHKA.
' BHeuinue yribl TpeyrojipHUKa
[IpssmoyronbHbll  TpeyrodpHUK. CBOMCTBO MenuaHbl IPSIMOYTOJIBHOTO
6.7 TPEYrojibHUKA, IpPOBEAEHHOW K runoreHyse. [lpusHakum paBeHcTBa
' MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHBIN TPEYroJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa O OoiblieM yrie u OOJbIIell CTOpOHE
TpeyrojbHUKa. [lepnenauKysp U HaKJIOHHas
69 I'eomerpruueckoe mecto Touek. buccekTpuca yriaa UM CepeAUHHBIN
' MEPIEHIUKYISAP K OTPE3KY KaKk T€OMETPUUECKHE MECTA TOUYEK
OkpyXHOCTH W Kpyr, XOpJla M JuaMeTp, HX cBoWcTBa. B3anmmHoe
6.10 pacrlojoKEHUE OKpYKHOCTH U 1npsmou. KacarenbHas u cekymas K

OKPYKHOCTH

6.11

OKPY)I(HOCTL, BIIMCaHHAasA B YTOJI. BroucanHas u omucaHHas OKPYKHOCTHU

TPEYTOJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

6 I'eomerpus

6.1 YeteipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsmoyronbHUK, poMO, KBaJIpaT, UX MPU3HAKU U CBOMCTBA

63 Tpaneuus, paBHOOOKast Tpanenus, e€ CBoicTBa U Npu3Haku. [IpsMoyroabHas
' Tpaneuus

64 Merton yasoenust menuansl. LlenTpanbnas cummerpus. Teopema PDaneca u
' TE€opeMa O IPONOPLUOHAIIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [MomobGue TpeyrompHUKOB, Kod(hdumuent moxodus. IlpusHakum momoOus
' TPeyrojabHUKOB. [I[puMeHeHne mogo0us Mpy PEeICHUH MPAKTUIECKUX 331a4

6.7 @opmynel AN IUIOMIAAW TPEYrolibHUKA, TMapaienorpamMmma, pomba u
' Tpaneuuu

63 CpoiicTBa muomaneit reomerpuueckux ¢uryp. OTHomeHHe TUIOIMIAAEH
' no100HBIX pUryp

69 Brruncienue miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHuu
' MIPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrjia MHpSIMOYTOJIbHOTO TpPEyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  |pPUTOHOMETPUUYECKUE
¢ynkuu yrios B 30°, 45° u 60°

6.12 BnucanHble M IEHTpanbHbIE YIJIbI, Yol MEXAYy KacaTelbHOW U XOpAOH.
' VYTibl MEXAY XOPIaMU U CEKYIIUMHU

6.13 BrnucanHble U onMcaHHbIE YETHIPEXYTOIbHUKHI

6.14 BzanmHoe pacnonoxkeHue IByX OKpyx)HocTel. KacaHwe OKpy»XHOCTEH.

OO0mre kacaTenbHbIE K IBYM OKPYXHOCTSIM

9 KITIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, Taurerc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKAECTBO. POPMYJIBI IPUBEACHHUS
Pemenue TpeyronbHukoB. Teopema KOCMHYCOB U Teopema CUHYCOB. Pemenue
6.2 MPAKTUYECKUX 33/7ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB
64 Teopema o npousBeAEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHUU OTPE3KOB
' CEeKYIIHUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop,  mmuHa  (MOZyJib)  BEKTOpA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MPOTUBOMNOJOKHO  HANpaBlEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalluy HaJl BeKTopamu. PaznokeHue BeKTopa 1o JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKajlipHOE NPOU3BEACHUE BEKTOPOB, PUMEHEHUE IS
' HaXO0XIECHUS JUIMH U YTJIOB
JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATAaX, MepeceueHrne OKPYKHOCTEH U MpsMBbIX. MeToa KOOpJUHAT U ero
IIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIUUCICHHUE JUIUH JyT
' OKPY’KHOCTEN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
6.11 JIBUKeHUsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUU (uryp (3seMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




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

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepalny HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATh MOHATUAMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, TPUMEHATh WX MPU PELICHUU
3a/1a4; YMEHHUE UCIOJIb30BaTh rpapuueckoe MpeiCTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIECCOB U SBICHUI, MPU PEUICHUH 33134

U3 Ipyrux y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMHM: OIPENEIICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJINUTH INPUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHUM

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypaJlbHOE YHCIIO, TPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, IEJI0€ YHCJIO, MOAYJb YHUCIa, OOBIKHOBEHHAs ApOOb M
necsTuuHas apoOb, CTaHIAPTHBIN BUJ 4YHCIa, PAllMOHANBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C YUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISTH YHCIAa Ha KOOPAWHATHOU
NpsIMOHM, OKpPYIUIATh YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKuil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
NpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHU
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH PAacdy€Thl MO (QopMylam,
peoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAXKEHUH U
BBIPAKEHUI C KOPHSMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOMN; YMEHHE pellaTh JUHEHHbIE U KBAJAPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JIMHEWHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJE NPU PELIEHUHN 33134 U3 IPYTUX MpeaMETOB
U TMPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAMHATHYIO
NPSMYI0 U KOOPIMHATHYIO IUIOCKOCTb HJISi M300pa)KeHHsl pelIeHui

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKUUSA, rpaduK QyHKIMH, HYIHA
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHusi, yObIBaHWS, HaWOOJbIIEE WM HAUMCEHbIIEEC 3HAYCHUS
GbyHKIMY; yYMEHHUE OIIEPUPOBATH TIOHSATHUSIMH: npsiMast
MPONOPIMOHAIBHOCTD, JHHEWHas (PyHKIUS, KBaApaTUYHas (yHKIIH,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, Mapaboia, TrHuIepoosia; yMEeHUe
CTpouTh Tpaduku PyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, JUIS PEUICHUS 3a]la4 U3 JIPYTHX
y4eOHBIX TIPEJAMETOB W PpEAIbHOW IKM3HHM, YyMEHHE BBIPAXKATh

(1)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUNHAMU

Ymenue OIIepUPOBAThH HOHATHAMMU: [0CJIe10BATENbHOCTb,
apudmernueckass M TeOMETpUYecKass  IMPOTPEcCUU;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jeHa MpU pelIeHUU 3a/ad, B TOM 4YHCIEe 3aJad U3 APYTUX

y‘{e6HBIX npeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTts 3ada4d pa3HbIX THUIIOB (B TOM YHCJIC Ha IPOLCHTHI,
JO0JIM MW YacCTHu, ABUKCHUC, pa60Ty, HCHY TOBAapOB H CTOUMOCTDH
IIOKYIIOK M yCJIYT, HAJIOT'H, 3aia4u U3 obOnacTu YHpaBJCHUA JIMYHBIMA U
CEMEMHBIMU (l)I/IHaHCaMI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHHUA, HCPABCHCTBA MW CHUCTEMblI TII0 YCJIOBUIO 3aaadyu,
HCCIICA0BAaTh IMOJYYCHHOC PCIICHHUEC U OLUCHHBATH HpaB,I[Ol'IOI[O6HOCTL

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUN TPEYTOJIbHUKH, HPSIMOYTOJIbHBIA TPEYroJbHUK,

MEauaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYTOJIbHUKA, quLIpéxyr OJIbHHK,




napajjiesorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, Tpalelus;
OKPYKHOCTb, KpyT, KacaTejabHas; 3HAKOMCTBO C IPOCTPAaHCTBCHHBIMU
¢burypamu; yMeHue pemarb 3aJauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE I€OMETPUYECKHX BEINYUH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; IAPALUIEIbHOCTh M NEPIEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MeXAYy MNpSAMbIMHU, MEPIECHIUKYJSAP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM U NPSAMOH; YMEHHE pacro3HaBaThb PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJIa TPEYrojbHMKA), IJIOIIA[b;
YMEHHUE OLEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM
MHUpE; YMEHHE HpUMEHATh (OpMylbl NepuMeTpa U IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra, oObema
[IPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUroHOMeTpUYECKHE COOTHOLIEHUS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, ITOaAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl ¥ UX KOMOMHAIIWH,
[IPOCTPAHCTBEHHBbIE (UTYPBl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHne  omepupoBarb  MOHATHSAMHU:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YHCJIO, CKATISPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJB30BaTh BEKTOPBI M KOOPAMHATHI U IPEACTABICHUS
JMaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIE€KaTh, HMHTEPIPETUPOBATH M  MPeoOpa3OBHIBATH




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUH; yMEHHME paclo3HaBaTb M3MEHYMBBIE BEIMYMHBI B

OKpYKaroIleM Mupe

YMeHHne omnepupoBaTh TMOHATHIAMH: CIyYalHBIA OMBIT (CITydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXO.)
CIIy4aiflHOTO OIbITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIyYallHBIX COOBITHH B OMBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMU; YMEHHUE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Imepedopa M C HCIOJIb30BAaHHEM
MpaBWjia YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peajbHBIX
COOBITUN M SIBICHWUH, NMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHMM B OKpYXalOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHs
3a/1aud, MPUBOJIUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTAThI,
MOJIyYEHHbIE B XOJA€ Pa3BUTUs MAaTEMaTUKU KaK HAyKH, NPUBOJIUTh
MpUMEPhl MATEMATUUYECKUX OTKPBHITUN M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LEIbIX YUCEI

- OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yucna. Apu@MeTHdeckue Olepaluud ¢ PalUuOHAIbHBIMU
' quciIaMu

14 JelictBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JIeHCTBUTENbHBIMU
' quCIIaMU

s [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHHS, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BIYUCIICHUN
2 AnrebpanuecKue BRIPAKCHHS

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

55 Crenenp ¢ nensiM mokasareneM. CTENEHb C palUMOHAIBHBIM I10Ka3aTEJIEM.
. CBolicTBa CTENEHU

2.3 MHorouseHsl

2.4 Anrebpanueckast 1poOb

) s ApudpmeTnueckuii  KOpeHb  HAaTypajJbHOM  CTENEHH. HevictBust ¢
' apupMeTHYEeCKUMHU KOPHSIMH HaTypajibHON CTEEHH
3 YpaBHEHMS U HEPABEHCTBA

i1 Llenpie u apoOHO-panMoHaNbHBIE ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUNU

1s Llenpile u npoOHO-panoOHabHBIE HepaBeHCTBA. CHUCTEMBI UM COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX




MPOLEHTOB

5 DyHKIMHU
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ynknuu. OoOmacte
OIpeieNIeHusl U MHOKeCTBO 3HaueHuil pyHkiuu. Hynu gynkuun. IpomexyTtku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YyHKIMH. MaKCUMyMBI H
MUHHUMYMBl (pyHKIMH. Hanbosbinee W HauMeHbllee 3HaueHHE (YHKIMMA Ha
IIPOMEKYTKE
6 Koopaunatel Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>XKHOCTb U KpYyT
7.5 M3mepeHue reoMeTpu4eckux BeIMYUH
7.6 Bexkropsl Ha 10CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* ['eomerpus, 7-9 kiacesl/ Aranacsu JI.C., byry3os B.®., Kagomues C.b. u apyrue,
Axuunonepnoe obmecto «M3narensctBo «IIpocBemenuey;
* 'eomerpus: 7-9-e xnaccel. bazoBeiii ypoBeHb. YueOHuk k HoBomy DII. YMK “T'eomerpus

Artanacsn JI.C.”. ®I'OC | byry3os Banentun ®enoposuy, Atanacst Jleson Cepreesuu.

METOANYECKHUE MATEPUAJIbI 1JIs1 YUUTEJIA
Mertonuyeckue nocodue K npeIMeTHoN TMHUM yueOHUKOB 1o reometpuu JI. C. AtanacsHa, B.

®. bytysosa, C. b. Kanomuesa u ap. 2-e u3z., crep. Mocksa "l[IpocBemenne" 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
1. bubnnoreka [JOK

2. https://resh.edu.ru/

3. https://urok.apkpro.ru/

4. https://education.yandex.ru/main
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