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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[elOB IIKOJbHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1EbI0 00ECTeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOLIEHMM M B3aWMMHOE PpACMOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [I€eHHOCTh M3ydeHUs reOMETpUH Ha YPOBHE OCHOBHOI'O
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JI0KA3aTEIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT TMPOTHUBHOTO», OTIMYaTh CBOWCTBA OT IMPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEUIEHUU KaK MATEeMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HU. OOydaromuiics AOHKEH HAayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMH JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxka JUisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIIMTEIbHAS JIMHUSA B W3YYEHUU I'€OMETPUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolIUHCS YYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETU  PEAlbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YJIbTATA.

KpaiiHe BakHO NOMYEPKUBATH CBS3M TEOMETPUU C JPYTUMHU YYCOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPECIICHUSI T€OMETPUIECKUX (QUTYp
Y TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckrue cooTHoOWEeHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPAa3feIibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M UX cBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTHY,
«Bektops», «J[Brkenus miaockocTuy, «lIpeodpazoBanust mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 vacoB (2 yaca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTus reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buaesl
yrioB. BepTukanbHble U CMexXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojapHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBIM W PAaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa ¥ MNpU3HAKA PABHOOEAPEHHOTO TpeyroJibHUKa. Illpu3Haku
PABEHCTBA TPEYTOJIBbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Baeninue yribl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  MPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYTrOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousbllieM yriie U OOJbLlIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YEK. buccekTpuca yrma W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3ammHoe
PaCIOJIOKEHUE OKPYKHOCTH M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyHOCTb, BIHMCaHHAas B YroJ. BrnucaHHas © oONHMCaHHAas OKPYXHOCTHU
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoMcCTBa. YacTHeie
Cllydau MapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyrosbHas Tparnenus.

Meron yaBoenuss Mmeauansl. LlenTpanbHas cummerpusa. Teopema Daineca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Tomobue TtpeyronpbHUKOB, KodpdunueHnt mnomodus. I[lpuzHaku momoOUs
TpEeyroJibHUKOB. [IpuMeHeHne noqo0ust npy peleHny NpakTHYEeCKUX 3a/1a4.



CpoiicTBa miom@aael reomerpuueckux (uryp. @opMynbl A IIOLIALH
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIoMaaAeh
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpuuecKkue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHbIE M LEHTpaJbHBIE YIJIBI, YTOJ MEXKAY KacaTelIbHOW M XOpIOM.
VYrimel  Mexay ~XopaamMu M CeKylUlMMHU. BrnmcaHHele W ONKCaHHbIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01Me KacaTrelabHbIe K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB ot O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
PemeHne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nogodus. [loqoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYLINX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anumHa  (MOIynb)  BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. PasznokeHue BeKTopa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PABHEHHUS MPSIMOM U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKK. JlmuHa OKpyxkHOCTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCICHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpPa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CHUMMeETpuH GuUryp (daeMeHTapHbIe
npeactasienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA NPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEpHU3yHOTCH:

1) maTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KCHHUSAM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIb30BAaHUIO ITHUX
JOCTHKEHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYP IPpaKJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodeccruoHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOECHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHHM, pacCyX JCHWH, YMEHUIO BHUJEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUEHTaluuel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKA, MPUPOABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak c(epbsl 4YeIoBeuecKon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTU4YECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe Bocnutanue, GopMHpPOBaHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTHbIXa, peryisapHas (Quznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rHYecKOe BOCIUTAHHE:

OpUEHTaIlMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKpYXKaIoIIeH cpeapl, IJIaHUPOBAaHUS TOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TMOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKTepa KOJIOTHICCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUUYECKYIO JEATECIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIldl0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jornueckue aeiicTBuA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeeNeHusl  MOHATHM, YyCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA MJis OOOOIIEHUS M CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCHOPUHUMATH, (OPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENIbHbIC, €IMHUYHbIC, YacTHbIE W O0O0IIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopedrss B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (MPSIMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuX (PakTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUS, BbIOUpPATh HauOoNee MNOAXOMSAMMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEN0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(bopMyIMpOBaTh BOIPOCHl, (PUKCHPYIOLIUME NPOTUBOpPEUHE, MpoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HCKOMOE U JaHHOE, (opMHpOBAThH
TUIOTE3Y, apTyMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
IPOBEAEHHOIO HAOIIOACHUS, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOIECCa, a TaKkKe BbIABUIaTh
MPEINOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS,

BbIOMpATh (GOpMy MpEACTaBICHUS HHPOPMALUU U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJIsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaThb CBOKO TOYKY 3PCHUA



B YCTHBIX M NMHUCBMEHHBIX TEKCTaxX, 1aBaTh MOSCHEHHS [0 XOJIy pPELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0JI¢ OOCYKJIEHHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JHAJIOra, OOHApYXUBaTh pa3jiM4ve M CXOJCTBO IMO3WLHWA, B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATh PE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, TIPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BHICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTAIIMH U OCOOCHHOCTEH ay/IUTOPHH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI NPHU PENICHUU YUEOHBIX MaTEeMaTUYECKHUX 3a/aY;

IIPUHUMATh L€Jb COBMECTHOMN JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUAbl padOT, JAOroBapUBaTHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX (¢Gopmax padboTel (0OCyxkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODJAWHHUPOBATH CBOU JECUCTBUS C JPYTUMH 4YJIECHAMHU KOMaHbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpATh CHOCOO pEIIeHUS C YYETOM HMMEIOUIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIECca U pe3ysibTaTa
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBHI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHIKCHUS WJIA HEAOCTIKCHUS 1EJH,
HaXO0JUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENeIaTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a71a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OIICHKY JHMHEHHBIX W YIJOBBIX BEJIMYMH IPEIMETOB B
peabHOM KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUN 3a7a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIBb30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUUYECKUX 3a]1a4.

OnpenensiTe NapayieibHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapajuieIbHOCTh NPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM IO TOYEK APYTOM MPSIMOU.

Pemats 3amaun Ha KileTyaToi Oymare.

[IpoBOANTE BBIYMCIICHUS W HAXOJIWTh YHCJIOBBIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUN JIBYX NapAJUICIbHBIX TMPSIMBIX CEKyllew. Pemars npakThudyeckue
3aJ1a4d HA HAXOKJIECHHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. ¥ METh IIPUMEHATH 3TH CBOKWCTBA MPU
pellIeHuu 3a1ay.

Brnagete MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomb3oBaThcs (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHATHEM KacaTelbHOM K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonbp30BaTHCA MPOCTEUIIMMHU I€OMETPUYECKUMH HEPABEHCTBAMU, [IOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarONIMIiCS TOJYYHT CIEIYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUCHMs] MEJIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpalelud, PUMEHSTh
X CBOMCTBA NPU pEUICHHM reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dajieca 1 TEOPEMON O IPOIMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HaKK MOAO0US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTbes Teopemoirn Iludaropa ansg pemieHUss TEOMETPUUYECKHX U
pakTUYecKux 3anad. CTpPOUTh MaTEMaTHYECKYyH0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete DOHATHSMHM CHUHYyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyrojabHUKA. [10J1b30BaThCS 3TUMHU MOHATUSAMU JJIs1 PELUEHUS
IIPaKTUYECKUX 3a7a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIalb TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TIA€ HEOOXOAUMO, KAIbKYJIATOPOM).
[IpuMeHsTh MOy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnanets NOHATHSMU BIHCAHHOTO W LEHTPAJIBHOIO YIJIa, HUCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrilax MeXay XopAaMH (CEKYIUMH) U yIiie MEeXKIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanets MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSITh CBOMCTBA
ONMKMCAHHOTO YEThIPEXYTOJIbHUKA TP PEILICHUH 3a]1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TNPUMEHEHHEM TMOJ00Us W TPUTOHOMETPUU (TOJB3YsCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjiacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PA3JINYHBIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHne



MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY ). HaxoauTh (C MOMOIIBIO KaNbKYISTOPA) AJIUHbI
Y YTJIBI JUTsl HeTAOJTUYHBIX 3HAYCHUH.

[Tomp3oBaThCs hopMysiaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXIECTBOM I HAXOXJICHUS COOTHOIIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JIJISI HAXOKJICHUS PA3JIMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
PELIEHUH T€OMETPUYECKUX 3aaY.

Brnagets moHsTHSIMH  npeoOpa3oBaHHMs — MOJO0OMS, COOTBETCTBEHHBIX
AJIeMEHTOB MoJ00HbBIX Quryp. [loas30BaThes CBOMCTBAMHU MOJ00MS MPOU3BOIBHBIX
buryp, yMmMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJBI y TMOAOOHBIX (GUTYP.
[IpumeHsATh CBOWMCTBA TOMOOWS B MPAKTHUYECKUX 3a7avax. YMETh IMPUBOIUTH
PUMEPHI TOJIOOHBIX (GUTYP B OKPYKAIOIIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O IPOU3BEICHUN OTPE3KOB XOPH, O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKHIA
CMBICJI, TPUMEHATh HUX B PEIICHUU TIEOMETPUUYECKHX M (U3UYECKUX 3ajad.
[IpuMeHATh CKalIspHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B
PEILICHUU TEOMETPUUECKUX U MPAKTHYECKUX 3a]1a4.

Brnagete NMOHATUAMU TPABUIBHOIO MHOTOYTOJIBHHUKA, JJIWHBI OKPYHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIAThH IUIOIIA/b
Kpyra u ero yacreu. [ [puMeHsaTs nonydyeHHbIE YMEHNS B PAKTUYECKUX 3a1a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpUMEHSATH TOTYyYEHHBIC 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMATHUYECKHE
MOJIEIIH IS 337124 PEAJIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C TPUMEHEHHEM TOJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, TE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE

IINIAHUPOBAHHUME 7 KJIACC

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

HanmenoBanue paznena |KomudecTtso OcHoBHOE OcHOBHBIE BU/IBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICp/KAHUE
[Ipocreiimme 14 [Ipocreiimme ®opMyJIHPOBATH OCHOBHBIE ITOHATHSI U ONIPEIECIICHNUS.
r€OMETPUYECKHE PUTYPBI U reOMETPHUYECKUE Pacno3HaBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPHI,
uX cBoiicTBa. M3mepenue OOBEKTHI. onpeaessiTh UX B3aUMHOE PACIOJIOKEHHUE, BHITOJIHATD
r€OMETPUUYECKUX BEIUUYHH MHOroyrojasHuK, YEepTEXkK M0 YCIOBUIO 33/1a4u.
JIOMaHasl. IIpoBoaAMTH NPOCTEHIIINE TOCTPOEHUS C TOMOILBIO IUPKYJIS
CMexHBIE U Y JINHEWKU.
BEPTUKAJIbHBIE YTJIbI. M3mepAaTh TMHENHBIE U YTJIOBBIE BETMYUHBI T€OMETPUYECKUX
Paborta 1 TIPAKTHYECKUX OOBEKTOB.
C IPOCTENIIMMH OnpenensiTh «Ha ri1a3» pa3Mepbl pealbHbIX 00BEKTOB,
yepTeKamHu. NPOBOAUTH rPyOyI0 OLICHKY UX Pa3MEpPOB.
N3mepenue nHeWHbIX | PemaTh 3a1auu Ha BHIYUCIICHHUE JIMH OTPE3KOB U BEIMYUH

YTJIOB.

PemaTse 3a/1a4n Ha B3aMMHOE PacIIOIOKEHUE
reOMETPUYECKUX (QUryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBbIE BEJIMYUHBI, IPOBOAUTH
HE0OXOMMBbIE JOKA3aTeIbHbIE PACCYKICHNUS.
3HAKOMUTBCS C HCTOPHEN Pa3BUTHS FEOMETPUU

TpeyrosibHUKN

22

[TonsiTe 0 paBHBIX
TPEYTOJIbHUKAX

Pacno3HaBaTh napsl paBHBIX TPEYTOJIHHUKOB HA TOTOBBIX
yepTexax (C ykazaHUEeM MPU3HAKOB).

12




Y TIEpPBUYHBIC
MpEACTABICHUS

O paBHBIX (PUTypax.
Tpu npusHaka
paBEeHCTBA
TPEYTOJIbHUKOB.
[Ipu3naku

paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOIICTBO MEIMAHBI
MPSIMOYTOJILHOTO
TPEYTOJIbHHKA,
MIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOGEnpeHHbBIC

Y PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYrOJIbHUKA.
Hepasencrsa

B TCOMETPHUH.
IIpssMOyTOJIBHBIN
TPEYTOJIBHUK C YTJIOM

B 30°

BbIBOaMTH Ciie1CTBUS (PAaBEHCTB COOTBETCTBYIOLINX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIHPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYIIOYTOJIBHOTO, PSIMOYT'OJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHANKYIISIpa
OTpE3Ka; IEPUMETPA TPEYTOJIbHUKA.

®opmyIMpPOBaTh CBOKCTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpouTh YepTexu, pemaThb 312491 C IOMOIIbIO
HAXOKJCHUS PaBHBIX TPEYTOJIbHUKOB.

IIpumMeHsATH NpU3HAKU PABEHCTBA PSMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3a/1a4ax.

Hcnoan3oBath HH(PpPOBEIE pECYPCHI AJISA HCCIIEI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTHCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUN

13




[lapannenbHbie MPsSMBIE,
CyMMa yTJIOB TPEYroJIbHUKA

14

[TapanenbHble psSIMBIE,
ux cBocTBa. Hakpect
JexKanme,
COOTBETCTBEHHBIE

Y OJTHOCTOPOHHUE
YTJIbl, 0Opa30BaHHBIE
IIpY [IEPECECYEHUN
MapajuieIbHbIX MPSMbBIX
CEKYIEH).

IIpusnak
MapajuIeIbHOCTH MPSMBIX
4epes3 paBeHCTBO
PACCTOSIHUN OT TOYEK
OJIHOM TIPSIMOM 10
BTOPOU MPSIMOM.

CymMmma yrioB
TPEYTOJIbHUKA.
Bremninue yriibl
TPEYTOJIbHUKA

@opMyIMPOBATh MOHATHE [1APAJUICIIBHBIX IPSIMBIX,
HAXOJMTH NTPAKTUYECKUE IPUMEPBI.

M3yuaTh cBOICTBA YIiI0B, 00pa30BAHHBIX [TPH IIEPECECUECHUN
NapaJUIEIbHBIX IPSIMBIX CEKYLIEH.

IIpoBoauTh A0KA3aTEJBCTBA APAIIICIBHOCTH ABYX
MPSIMBIX C TOMOILBIO YIJIOB, 00pa30BaHHBIX ITPH IIEPECCUEHUN
ATUX NPSIMBIX TPEThEU MPSIMOM.

BeI4HCISATH CyMMY YIUIOB TPEYTOJIBHUKA U MHOTOYTOJIbBHUKA.
HaxoauTsb unciioBbie 1 OYKBEHHbIE 3HAYECHHSI YTIJIOB

B TEOMETPUUYECKHUX 3a7a4ax C UCIIOJIb30BAHUEM TEOPEM

O CyMME yTJIOB TPEYTOJIbHUKA U MHOI'OYT'OJIbHUKA.
3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

OKpyXHOCTb U KPYT.
['eomeTpuueckue
[IOCTPOEHUS

14

OKpyX)HOCTb, XOpJ1a U
JAAMETP UX CBOWCTBA.
Kacarenbnas

K OKPY’KHOCTH.
OKpy>KHOCTB,

DopMyJIHPOBATH ONPeAeJIeHUs OKPYKHOCTH, XOP/IbI,
JIMaMETPa U KacaTeJIbHOM K OKPYKHOCTH.

N3yuaTh ux CBOMCTBA, TPU3HAKU, CTPOUTDH YEPTEXKHU.
HccaenoBathb, B TOM YKCIIE HCHOJIb3YH U pPOBHIE
pecypchl: OKPY>KHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKPYKHOCTH, BIUCAHHOM B YT'OJI; pPABEHCTBO OTPE3KOB

14




BIIMCaHHAs B yTOJL.
[Tonsitue o 'MT,
MIPUMEHEHNE

B 3aJ1a4ax.
buccekrpuca u
CEepEIVHHBIN
TIEPIICHIUKYJISIP
KaK T€OMETPUUECKUE
MECTa TOYEK.
OKpy>KHOCTB,
ONMCAaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTb,
BIMCAHHAS

B TPEYTOJIbHUK.
IIpocrenmue
3a/1a4n

Ha MOCTPOEHHUE

KACaTEJIbHBIX.
HUcnoab3oBath MeToa I'MT miist nokasarenbcTBa TEOpemM

0 MepeceyeHu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHANKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbso ' MT.

OBJageBaTh NOHATHAMHU BIMCAHHOW U ONMUCAHHOM
OKPYKHOCTEU TPEYrOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEM.

Pemiatbs OCHOBHBIE 3a1a4U HA IOCTPOEHME: YIJia, PABHOTO
JTAHHOMY; CEpEIMHHOTIO MEPIEHANKYIISIPa JAHHOTO OTPE3Ka;
MPAMOM, IPOXOJAIIEH YePE3 TaHHYIO TOUKY

U TIEPICHAUKYJISIPHON TaHHOM TIPSIMOiL; OUCCEKTPUCHI
JTAHHOTO YIJIA; TPEYTOJIBHUKOB MO Pa3JIMYHBIM JJIEMEHTAM.
3HAKOMUTBCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUU

[ToBTOpEeHue, 00001IeHNE 4 [ToBTOpEeHME U Pematnb 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINUE CBI3U
3HAHUM 0000111eHNE MEXIY Pa3IMYHBIMU YaCTSIMU Kypca

OCHOBHBIX MOHATUH U

METOJIOB Kypca

'/ Kiacca
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOT'PAMME

15




8 KVIACC

0 MPOMOPIIMOHATBHBIX
OTpe3Kax, MoJOO0HbBIC
TPEYTOJIbHUKHU

Teopema

O MPOMOPIIMOHATBHBIX
OTpe3Kax.

Cpennsist TuHUA
TPEYroJbHUKA.
Tpaneuus, ee cpensss

Haunmenosanme paznena | Komumuect OcHoBHOE OCHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINXCS
(TemnI) Kypca BO coJiepKaHue
4acoB

YeTbIpeXyroJbHUKU 12 [Tapannenorpamm, ero H300pakaTh 1 HAXOAUTH HA YEPTEKAX
MIPU3HAKHU U CBOWCTBA. YETHIPEXYTOJbHUKHU Pa3HbIX BUJOB U X JIEMEHTBHI.
YacTHsle cayyan @®opMyIMPOBATh ONPeAeICHUs: TapAIJIEIOrpaMma,
rapajuieJIoOrpaMMOB MpsAMOYTOJIbHHKA, poMOa, KBaJpara, Tparneuun, paBHOOOKOM
(MpsAMOYTOJIBHUK, pOMO, | Tpamneuuu, IpIMOYroJbHOMN Tpaneuy.
KBaJIpar), UX NpU3HAKU Jloka3bIBaTh M HCNOJIB30BATH NIPU PEeLICHUH 32124
u cBomcTBa. Tpamenus. MIPU3HAKHU U CBOMCTBA: MapaJuIeJorpaMma,
PaBHOOOKas OpSIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpareuuu, paBHOOOKOH
U IIPSIMOYTOJIbHAS Tpanenuu, NpsMOyTroabHOW Tpaneuuu.
TpANeLnH. IIpumMeHsATL MeTOA YBOCHUS MEINAHbI TPEYTOJIbHUKA.
Meton ynBoeHust Hcnoan3oBath 1udpoBbie PECYpPCHI I UCCIEAOBAHUS
MEINaHBI. CBOMCTB U3y4aeMbIX (UTYD.
enTpanbHas 3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUS T€OMETPUN
CUMMETPHS

Teopema daneca u Teopema 15 Teopema ®aneca n IIpoBOoAUTH MOCTPOCHUS C TOMOIIBIO HUPKYJIS U TUHEUKN

C UCIIOJIB30BaHuE TeopeMbl Daseca U TEOPEMBI

0 MPOMOPIUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPUMOHAIBHBIN OTPE3O0K.

IIpoBoauTh 10KA3aTEJILCTBO TOTO, YTO MEUAHBI
TPEYTOJIbHUKA EPECEKAIOTCA B OTHOU TOUKE, U HAXOAUTH
CBSI3b C LIECHTPOM MAacCC, HAXOAUTh OTHOLIEHHE, B KOTOPOM
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JUHUSL.
[IponopumonanbHbIE
OTPE3KHU.

LlenTp macc

B TPEYTOJIbHUKE.
[TonoOHbIE
TPEYTOJbHUKHU. Tpu
pU3HaKa mojaoous

MeJIMaHbl IEJSATCA TOYKON UX TepecedeHusl.

Haxoauthb mo1o6HbIE TPEYTOJIBHIUKH Ha TOTOBBIX YEPTEXKAX
C YKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB IMOJAOOMUS.
PemiaTh 3a1a4m Ha TOAOOHBIE TPEYTOJBHUKHU C TTOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepTeKeN U HaXOXKICHUS
MOI00HBIX TPEYTOJILHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MO00MS.

TPEYrOJIbHUKOB. Jloka3bIBaTh TPU MPU3HAKA TOA00US TPEYTOJILHUKOB.
[Ipumenenue IIpuMeHSATH MOTyYEHHBIE 3HAHUS TIPU PEIICHUN
noao0us reOMETPUYECKUX U MPAKTUUECKUX 3a7ad.

IPU pelIeHUN 3HAKOMHUTBHCS C HCTOPHEl pa3BUTHS TCOMETPHH
MPAKTUYECKUX 3a]1a4

[Tmomane. Haxoxnenue 14 CBolicTBa IIIOMIAIEN OBJageBaTh NEPBUYHBIMU NPeACTABIEHUSIMH 00 001ICH

MJIOIIA/IEN TPEYTOJIbHUKOB reOMETPUUECKUX UTYp. TEOpUH III0MmAIU (Mepbl), POPMYJTUPOBATH CBOWCTBA

U MHOTOYTOJIbHBIX (UTYP. DopMyITBI TSI TUTOIIAM, BRISCHITh MX HATJISTHBINA CMBICIT.

[Tnomaau nogoOHbBIX GUryp TUTOIIAIH BoiBoauTh hopMyIIbI IUTONIAAM MapajjiesiorpaMmma,
TPEYTOJIbHUKA, TPEYToJIbHUKA, TPATeIUU U3 POPMYJIIbI TUTOIIAIN
napasuiesiorpaMmma, NpsSIMOYTOJIbHUKA (KBaJpaTa).

TpAIeInH. BoiBoauTh (OpMYIIBI MIJIOMIAN BEITYKIOTO

Brraucnenue miomanen
CJIOXKHBIX (Uryp.

YETBIPEXYTOJIbHUKA YePe3 AUArOHAIN U YTOJI MKy HUMH.
HaxoauTs mutonaan Guryp, n300pakeHHbIX Ha KJIETYaTOU
Oymare, HCNoJIb30BaTh pazoueHue GUrypsl Ha YaCTH

U JOCTparBaHUE.
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[Tnomanu puryp

Ha KJIeT4aToi Oymare.
[Tnomany momo0HBIX
uryp.

3agaun

C IPaKTHYECKUM
COJIEp>KaHUEM.
Pemenue 3anau

C TIOMOIITBIO0 METO/1a

Pa30upaTs npuMepsbl UCITOIb30BAHUS BCIIOMOTATEIbHOM
IJIOIIAIN JIJISl PELIEHUSI TEOMETPUYECKHX 3a7ay.
HaxoauTp momaam mogo0HbIX GUTyp.

BoruucjasaTs mionaam pa3iniyHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemath 3a1a4u Ha TUIOMIA/Ib C TIPAKTHYECKAM
coiep KaHNeM

BCIIOMOT'aTEJIbHOU
IJIOIAIN

Teopema [ludaropa 10 Teopema [Tudaropa, Joka3biBaTh TeopeMy [ludaropa, ucnoanb3oBarth ce

Y Hayaja TPUTOHOMETPUU €€ MPUMEHECHHUE. B IIPAKTUYECKUX BBIYUCIICHUSIX.
Onpenenenne DopMyJTHPOBATH ONIPEAEICHUS TPUTOHOMETPUYECKUX
TPUTOHOMETPUYECKUX | (PYHKUHUN OCTPOTO YIJia, MPOBEPATh UX KOPPEKTHOCTb.
GbyHKIUH OCTpOro BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLICHUS
yIJIa IPSIMOYT'OJIBHOTO | B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
TPEYTOJIbHUKA, HccaenoBaTb COOTHONIEHUS MEKY CTOPOHAMMU
TPUTOHOMETPUUYECKHE | B MPAMOYTOJIBHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;
COOTHOLLUEHUS 30° u 60°.
B IIPSIMOYTOJIbHOM Hcnoan3oBath GopMyIibl TPUBEAEHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPHUUYECKOE TOKIECTBO I HAXOKACHUS
OcHoBHOE COOTHOIICHUHN MEXIY TPUTOHOMETPUIECKUMU (PYHKITASIMHU
TPUTOHOMETPUYECKOE | PAa3IUYHBIX OCTPBIX YIJIOB.
TOXJIECTBO IIpuMeHsTh TOTy4YEHHBIE 3HAHUS U YMEHUS TTPU PEIICHUN

MPAKTUYECKUX 3a]1a4.
3HAKOMHUTBCS C HCTOPHE pa3BUTUS TEOMETPHH
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YTIbl B OKPY’KHOCTH.
BriucanHbie 1 ONTUCaHHbBIC
YETHIPEXYTOJIbHUKHU.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEHN

13

Bnucannslie

Y [ICHTPAJIbHbBIC
YIJIBI, YTOJI
MEK]TY
KacaTeJIbHOU

Y XOPJIOH.

Yrasl MeXAY
Xopaamu

Y CEKYILHMU.
Bnucannsbie

1 OIIMCAHHBIC
YETBIPEXYTOJIIbHUKH,
WX MIPU3HAKHU

1 CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIpY PELICHUU
F€OMETPUUYECKUX
3aj1ad4.

BzaumHoe
PacCIoOKEHUE
JIBYX OKPY>KHOCTEH,
oO1ue
KacaTellbHbIC.
Kacanue
OKPYXKHOCTEHN

®opMyJIMPOBATH OCHOBHBIE OIIPEICIICHHUS], CBSI3aHHBIC

C yrjlaMu B Kpyre (BIMCAHHBIN Yo, LEHTPAJIbHBIA yroi).
HaxoauTp BMCaHHbBIE YTJIbl, ONIUPAIOIINECS HA OJTHY AYTY,
BBIYHUCJATD YIJIbI C TIOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIECHTPAJIBHOM YIJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO TU(POBBIX
pPECYpPCOB, BIIMCAHHBIE U ONMCAHHBIC YETBIPEX YT OJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TU CBOICTBA U TPU3HAKU MPU PELICHUN
3aj1a4
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[ToBTOpEHME, 0000IICHUE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha MOBTOPEHUE, MILTIOCTPUPYIOIIHNE CBSI3U
3HAHUH OCHOBHBIX OHATUH U | MEXAY Pa3IMYHBIMU YacTSIMH Kypca
METOJIOB KypCOB
7 1 8 KJIaCCOB,
000011IeH1E 3HAHUH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC

Metpuueckue
COOTHOLICHUS
B OKPY’KHOCTHU

0 mpeoOpa3oBaHUU
I10JI00Ms.
COOTBETCTBEHHBIC
2JIEMEHTHI ITOTOOHBIX
duryp.

Teopema

O TIPOM3BEICHUH
OTPE3KOB XOP/I,
Teopema

Haumenosanue paznena | KommuecTtso OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYArOIINXCS
(TemnbI) Kypca 4JacoB coJiepKaHue

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPeEAeIeHUS] TPUTOHOMETPUIECKHUX

KOCUHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U MIPSMBIX YTJIOB.

Pelnienue TpeyrojabHUKOB ¢byHukimit yriaos ot 0° | BeIBOAUTH TEOpPEMY KOCUHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyiibl (c pazguycoM OIMCAaHHOW OKPYKHOCTH).
NPUBEIECHMS. BbiBoauTH GOpMYJIbI HJISI BLIYMCICHUS IJIOIIAACH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTOHOMETPUH ((I)OpMyJ'Ia
TeopeMa CHHYCOB. IUTOIIAI TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YTOJI MEXKY
Perienue HUMH, popMyJia MIIONIAJAN YETHIPEXYTOJIbHUKA Yepe3 €ro
TPEyroIbHHUKOB. JMaroHa I U YroJl MEXIy HUMM).
I[IpakTHueckoe Pemats TpeyroJibHUKHU.
TIpUMEHEHHE PemaThb npakTudeckue 3a1a4u, CBOIAIINECS
JI0Ka3aHHBIX TEOPEM K HaX0>XJICHUIO Pa3JINYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue moaooOus. 10 [Tonsitue OcBauBaThb NOHSATHE MPEOOPA30BAHUS TTOAOOUS.

HccaenoBath OTHOILIEHHUE JIMHEUHBIX 3JIEMEHTOB (PUTYP
pu MpeoOpa3oBaHUM MO00US.

Haxoauth npumepsl 10100 B OKpYKarolen
JICUCTBUTEIILHOCTH.

BbIBOAMTH METPUUECKUE COOTHOIICHUS MEXKy OTPE3KaMu
XOp/I, CEKYIIUX U KacaTeIbHbIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJI0OHBIX TPEYTOJILHUKOB.

PemaTs reomeTpruyueckue 3aauun U 3aJ1a49d U3 PEaIbHON
YKU3HU C UCIIOIb30BaHUEM MOJO0OHBIX TPEYTOJILHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare
KacaTeJIbHOM.
[Ipumenenue

B pELICHUU
FEOMETPUUYECKUX
3aJ1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CJIOKEHHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOXKEHHUE BEKTOPA
Ha YMCJIO0.
DuznvecKui

Y TEOMETPUYECKUN
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
0 IByM
HEKOJJTMHEAPHBIM
BEKTOpPaM.
Koopaunater
BEKTOpA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABIICHHBIE OTPE3KH,
HCCJIeJ0BATh T€OMETPUUECKU (TTepeMelieHue)

U (puznueckuii (CUIa) CMBICIBI BEKTOPOB.

3HaTh onpeneseHnsi CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpa Ha YUCJI0, MCCJIe10BATh
F€OMETPUYECKUN U (PU3MUYECKHI CMBICIBI 3TUX ONEparuil.
Pemiatb reomMeTpu4eCcKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKaIsipHOE MPOU3BEACHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

Boeryuciasitb CyMMy, Pa3HOCTb U CKAIIPHOE IIPOU3BEICHUE
BEKTOPOB B KOOpJIHHATAX.

IIpuMeHsATh CKaIpHOE IPOU3BEACHUE ISl HAXOKACHUS
JUIMH U YTJIOB
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MIPUMEHEHUE
TS HAX OXKJICHUS
JUTMH U YTJIOB.
Pemenne 3amau

C IIOMOIIBIO BEKTOPOB.
[IpumeHneHue BEKTOpOB

JUTSI pETIICHUS 3a/1a4
buzuku

JlekapTOBBI KOOPIMHATHI
Ha IUIOCKOCTH

JlekapToBBI
KOOPJUHATHI TOYEK
Ha MJIOCKOCTH.

YpaBHEHUE NPAMOU.

YpaBHeHue
OKPYKHOCTH.
Koopaunatel Touek
NIEPECEUECHUS
OKPYXHOCTHU

Y MIPSIMOM.

Meton koopauHaT
IpU pelIeHUN
re€OMETPUYECKHX

3aJa4d, MPaKTHYCCKHUX

3a7ay4

OcBauBaTh NOHATHE ITPSIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, I€KaPTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IPSIMON U OKPYKHOCTH.
BoiaeasiTh OJHBIN KBAAPAT I HAXO0KICHUS LIEHTPA

U paJinyca OKpPYHOCTH I10 €€ YPAaBHEHHUIO.

PemaTe 3a1a41 Ha HAXOXKACHUE TOYEK

nepeceveHust MPSAMbIX U OKPY>KHOCTEN C MOMOIIbIO METO1a
KOOpJMHAT.

Hcnoab3oBath CBOMCTBA YII0BOro Ko puuuenTta npsMon
[P PELIEHUU 33124, JIJIsl ONPEIEIICHHS PaCIIONOKEHUS
IIPSAMOM.

IIpumMeHATH KOOPAUHATHI IPU PEUICHUU

r€OMETPUYECKHUX U MPAKTUYECKUX 3a]ad,

JUTSI TIOCTPOEHUS] MATEMATUYECKUX MOJIEIeH

peanbHbIX 3a7a4 («METOJT KOOPAUHATY).

Ioab30BaTHCS AJ1 TOCTPOSHUS U UCCIIEIOBAHUN
U(POBBIMHU PECYPCAMH.

3HAKOMHUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH
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[IpaBusibHBIE
MHOTOYTOJIbHUKH.
J{mmHa OKpyKHOCTH

Y IJIOIIA/Ib KPYTa.
Brranciienue momanen

[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
Yucao nt. JInuna
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Pannannas mepa
yTia.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

®opMyIMPOBaATH ONPECICHUE MPABUILHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.

IToab30BaTHCA NOHATHEM JJIMHBI OKPY’KHOCTH, BBEACHHBIM

C IOMOIIBIO MPABUIIbHBIX MHOTOYTOJIbHUKOB, ONPeleJIATh
YUCJIO T, IJIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTh MEepexoa OT paaHHON MEPHI yIiia

K IPaJlyCHOM 1 Ha0OOPOT.

OmnpenesasaTs mionanb Kpyra.

BeiBoguts ¢opMyJibl (B rpagyCHOM U paiMaHHON MEPE)
JUTSL ITTAH YT, TIOIAJIed CEKTOPOB U CETMEHTOB.
BoruucasaTs mioniaau GUryp, BKIOYAIOMUX AIEMEHTHI
OKPYXXHOCTH (KpyTa).

Haxoaurthb miomaam B 3aJ1a4ax peaabHOW KU3HU

JIBM>KEHUS TTTIOCKOCTH

ITonsTue o ABMXKEHUU
TJIOCKOCTH.
[TapannensHbIN
MIEPEHOC, MOBOPOT
[Ipumenenue

IIpY PEIICHUHU 3a7a4

Pa30upaTte npuMepsbl, WUTFOCTPUPYIOIIUE TOHATHUS
JBUYKCHUS.

DopMyJTHPOBATH ONIPEAEIEHUS TAPAIUIETBHOIO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAMTH MX CBOWCTBA, HAXOAMTH HETIOIBH)KHbBIE
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN ITPOCTEUIINX
Puryp.

IIpumeHsaTh napaysieabHbI IEPEHOC U CUMMETPHUIO
IPU pPElICHUU TeOMETPUUECKUX 3a1au (pa3oupaTh
IPUMEPBHI).

HUcnoab30BaTh 111 IOCTPOCHUS U UCCIICIOBAHUI
U POBbIE PECYPCHI
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[ToBTOpEHue, 00001ICHHE,
cHCTEMaTH3aIs 3HaHUH

[ToBTOpEHUE
OCHOBHBIX IOHSATUI

1 METOJOB KYpPCOB
7-9 Kaccos,
000011IEHE

Y CUCTEMATU3alus
3HaHuil. [Ipocreimmue
FEOMETPUUYECKUE
burypsl u ux
cBoiicTBa. I3mepenue
FEOMETPUUYECKUX
BEJINYNH.
TpeyroiapHuKHU.
[TapannensHbie

Y IEPIIECHIUKYJISPHBIE
IIpsIMBIE.
OKpY»XHOCTB U KPYT.
I'eomerpuueckue
MMOCTPOCHUS. YTJIbI

B OKPYXHOCTH.
Bnucannsie

Y OTNIMCaHHbIE
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsamas

1 OKPYXHOCTb.

OnepupoBaTh NOHATUSAMM: QUTYpPa, TOUKA, IPSAMAs], YTO,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUMN
TPEYTrOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTpuca 1 BHICOTA TPEYTOJIbHHKA, TapaIICIIOrpamMM,
pOMO, IPSIMOYTOJIbHUK, KBaJIpaT, TpaIeluus; OKPY>KHOCTb,
KacaTellbHasl; PaBEHCTBO U MOo100ue Guryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIICHANKYIISIPHOCTD
IPSMBIX, YTOJI MEXY PSIMBIMUA, CAMMETPHSI OTHOCUTEIIBHO
TOYKH U TIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIAb, IEPUMETD.

HUcnoab3oBatb GopmyJibl: IIEpUMETPA U TLIOLIAIN
MHOT'OYTOJIBHUKOB, JNIMHBI OKPY>KHOCTH U IJIOIAAU KpyTa,
o0beMa MPSMOYTOJIBHOTO MapasuieNenuIea.
OnepupoBarhb NOHATHAMM: NIPIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; UCMOJIb30BATh 3TH ITOHATHUS

JUISL TIPEJICTABJICHHS JAHHBIX U PEIIEHUs 3a]1a4, B TOM YUCJIE
U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTe 3a71a4m Ha NOBTOPEHUE OCHOBHBIX ITOHITHUH,
WJUTIOCTPALMIO CBSI3€M MEXIY Pa3IMUHBIMU YaCTSIMU Kypca.
BriOupaTtb MeToa 1Jisl pellieHus 3a/1auu.

PemaTh 3a1a4m 13 NOBCETHEBHOM KU3HU
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YeTbIpexyroJbHUKH.
Bniucannsie u
ONMUCAHHbIE
YETBIPEXYTOJIbHUKH.
Teopema ITudaropa u
Havajia
TPUTOHOMETPHH.
Pemmenue oOuux
TPEYTOJIBLHUKOB.
IIpaBuibHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.
Jemwxenus. [Togooue.
Cummertpust.
IImomane. Beruncnenue
romaneu. [lnomanu
noJ00HBIX (Uryp.
JlekapToBBI
KOOPAWHATHI Ha
TJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM (uudposBbie)
Ne i/ OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThbI padoThl pecypebi
[Ipocreiimume reomerpuyeckue GUTypsl U AKunace
N https://www.yaklass.ru/
1 UX CBOMCTBA. I3MepeHne reoMeTpuyecKux 14
N bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
SKnacc
https://www.yaklass.ru/
2 TpeyronbHUKN 22 1 Bu6morexa LIOK
https://m.edsoo.ru/7f415e2e
AKnacc
[TapamtensHble IpsMBbIE, CyMMa yITI0B https://www.yaklass.ru/
3 14 1
TPEYroJbHUKA bubnuoreka [IOK
https://m.edsoo.ru/7f415¢e2e
SAKnacc
OxkpyxHOCTb U KpyT. ['eomMeTpuueckue https://www.yaklass.ru/
4 14 1
IIOCTPOEHHUS bubnnorexka [JOK
https://m.edsoo.ru/7f415e2e
AKnacc
. https://www.yaklass.ru/
5 [ToBTOpeHmEe, 06001IeHNE 3HAHUI 4 1 Butmorexa LIOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaKTuquKne 06pA30BATEIBHBIE
padoThbI padoThl pecypebi
AKnacc
.. https://www.yaklass.ru/
1 YeThIpEXYroJIbHUKI 12 1 Bubmorexa LIOK
https://m.edsoo.ru/7f417e18
AKnacc
Teopema dasneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3KAX, MOJ00HBIE 15 1 https://www.yaklass.ru/
R ’ bubmuorexa [JOK
peyr https://m.edsoo.ru/7f417e18
. SAKnacc
ITnomane. HaxoxaeHue miomanen i
3 TPEYrOJIbHUKOB M MHOTOYTOJIbHBIX (DUTYD 14 1 https://www.yaklass.ru/
[Tnomany mogoOHBIX ¢ur . bubmorexa [TOK
tal A yp https://m.edsoo.ru/7f417e18
4 Teopema [Iudaropa n Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n AKnace
5 OIIMCAHHBIEC YETBIPEXYTOJIbHUKH. 13 1 https://www.yaklass.ru/
Kacarenbnbie k okpyxHocTu. Kacanue bubnunoreka [JOK
OKPY>KHOCTEHN https://m.edsoo.ru/7f417e18
AKnace
. https://www.yaklass.ru/
I1 4 1
6 OBTOpEHUE, 0000IIeHIE 3HAHUN Br6morexa LIOK
https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ S — Beero KOﬁHTpOJ]bHLIe HpﬁaKanecKHe 0BPA30BATEILHBIC
padoThI padoThI pecypesr
SKnacc
Tpuronomerpust. Teopemsl KOCHHYCOB U https://www.yaklass.ru/
1 16 1
CUHYCOB. PelieHue TpeyroibHUKOB bubnmnoreka HOK
https://m.edsoo.ru/7f41al2c
SKnacc
’ [IpeobpazoBanue mogodus. Merpuueckue 10 1 https://www.yaklass.ru/
COOTHOILIEHUS B OKPYKHOCTH bubnnorexa [JOK
https://m.edsoo.ru/7f41al2c
SAKnacc
https://www.yaklass.ru/
12 1
3 Bexroper bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c
SKnacc
4 JlexapToBbI KOOPJAWHATHI HA TUIOCKOCTH 9 1 htps://www.yaklass.ru/
P pA bubnuoreka [{OK
https://m.edsoo.ru/7f41al2c
IIpaBunbpHBIE MHOTOYTOJIBHUKH. [[THHA AKnace
5 OIF HOCTHL ¥ 11110 y; b K a‘ ] https://www.yaklass.ru/
BLII);’I?IK JICHUE TIJI0 I: 3171 e bubmoreka LOK
cIeHme i https://m.edsoo.ru/7f41al2c
SKnacc
https://www.yaklass.ru/
6 JIBMO>KEHUS TNIOCKOCTH 6 Bubmiorexa LIOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHme, 0000IICHNE, CHCTEMATH3AITHS AKmace
7 HaHH;: ’ B ’ I 7 2 https://www.yaklass.ru/
3 bu6nunorexa LIOK
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https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Kontpoapupie  Ipakruueckue u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenI
[Ipocreiine reomeTpudecKue
1 1 https://m.edsoo.ru/cf37bc33
00BEKTHI
2 MHOroyroiapHuK, JoMaHas 1 https://m.edsoo.ru/7c44aba4
3 CMexHbIE U BEPTUKAJIBHBIE YIIbI 1 https://m.edsoo.ru/6abb5328
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/Sbafbef6
5 CMexHbIE U BEPTUKAJIBHBIE YIIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/59f32be7
7 CMexHbIE U BEPTUKAJIBHBIE YIIbI 1 https://m.edsoo.ru/b25ad662
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/7efd9f79
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJINYHMH, BBIYHCICHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
YTJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
10 BEJIMYUH, BBIUNCIEHUE OTPE3KOB U 1 https://m.edsoo.ru/d3138al5
yTJI0B
W3mepenue TMHENRHBIX U YTIIOBBIX
11 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U 1 https://m.edsoo.ru/7228de75
yTJIOB
W3mepenune MTuHEHHBIX U YTIOBBIX
12 BEJINYVH, BEIYUCIICHUE OTPE3KOB U 1 https://m.edso00.ru/26388283
YTJIOB
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[Mepumerp u miommaas Guryp,

13 COCTaBJIEHHBIX U3 https://m.edsoo.ru/313f3af6
MPSAMOYTOJIbHIUKOB
[Tepumetp u momanp Guryp,

14 COCTaBJICHHBIX U3 https://m.edsoo.ru/68567544
MIPSIMOYTOJIBHUKOB
[ToHsITHE O PaBHBIX TPEYTOJIBHUKAX

15 Y NEPBUYHBIEC MIPEACTABICHUS O https://m.edsoo.ru/6543f8e6
paBHBIX (UTypax
T 3HaKa PaBEHCTBa

16 PH [IpH3HAka paBercts hitps://m.edso0o.ru/662f4758
TPEYTOJIHLHUKOB
T

17 PH HpH3HAKa paBeHcTBa https://m.edsoo.ru/a56dafee
TPEYTOJIHLHUKOB
T

18 DY TIPHSHAKA PaBeHcTna hitps://m.eds00.ru/8c898d59
TPEYroJIbHUKOB
T 3HaKa paBEHCTBa

19 PH NPH3HAKA PABCHCTS https://m.edsoo.ru/d7bafal2
TPEYTOJIHLHUKOB
T

20 PH IPU3HAKA paBeHcTa https://m.edsoo.ru/2a9887a8
TPEYroJIbHUKOB
T

21 DY TIPHSHAKA PaBercTna hitps://m.eds00.ru/9bb24429
TPEYrOJIbHUKOB
IT

22 PH3HAKH paBeHCTBa https://m.edsoo.ru/a8978b7e
MPSMOYTOJIBHBIX TPEYTOJLHUKOB
I1

23 PH3HAII paBerctsa https://m.edsoo.ru/6838bd37
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB
CBOMCTBO MeIHUAHBI

24 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, https://m.edsoo.ru/feba2371

MIPOBEACHHON K TUIIOTEHY3€
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CBOIiCTBO MeIHaHbI

25 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/e77e5f76
MIPOBEAEHHON K TUIIOTEHY3€
PaBHOOEIpeHHEIC

26 AIDCHHDIC H 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHHUE TPEYTOJIbHUKH
IIpu3Haku u cBOMCTBA

27 1 https://m.edsoo.ru/daf99266
PaBHOOEIPEHHOTO TPEYTOJbHUKA
n .

28 PHSHAITIL 1 CBOHCTBa 1 https://m.edsoo.ru/3c498aal
paBHOOEPEHHOTO TPEYrOJIbHUKA
[IpusHaku u cBOMCTBA

29 1 https://m.edsoo.ru/4a4597ba
paBHOOEIPEHHOTO TPEYrOJIbHUKA

30 HepaBencrtBa B reomerpun 1 https://m.edsoo.ru/5¢23¢39d

31 HepaBeHnctBa B reomerpuu 1 https://m.edsoo0.ru/61bb5b87

32 HepaBenctBa B reomerpun 1 https://m.edsoo.ru/77e15319

33 HepaBeHnctBa B reomerpuu 1 https://m.edsoo.ru/2al2d145
IIpssMOyTONBHEIN TPEYTONILHUK C

34 PAMOYT o peyr 1 https://m.edsoo.ru/cba738df
yrioM B 30
IIpsmoyro i Tpeyro c

35 PAMOYT HOBHHH TPEYTOIBHHK 1 https://m.eds00.ru/79577¢87
yriom B 30
KonTponbHas pabora mo reme

36 " P p | 1 https://m.eds00.ru/985d6b47

TpeyroabHuKH

IIapamnensHBIC IPSIMBIC, HX

37 pv P 1 https://m.edsoo.ru/e7alac2d
CBOMCTBa

38 [Iarsrit moctynat EBkinaa 1 https://m.eds00.ru/82915793
Hakpecr nexarue,
COOTBETCTBEHHBIC U

39 1 https://m.edsoo.ru/f8a72ef6

OITHOCTOPOHHUC YTIJIbI,
O6p330BaHHLIC IpUu NEpCCCUCHUU
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40

41

42

43

44

napajuIeNbHbIX IPSIMbIX CEKYIIeH

Hakpecr nexaue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPU N1EPECEUEHUU
[apaJUIEIIbHBIX IPAMBIX CEKYIIEH

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NTEPECEUEHUU
IIapaJUIEIIbHBIX IPSAMBIX CEKYIIEeH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUEHUU
IIapaJUIEIIbHBIX IPSAMBIX CEKYIIEeH

Hakpecr nexammue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUEHUU
NapaJuIeIbHBIX NPSMBIX CEKYILEH

HpI/IBHaK MapaiCJIbHOCTU MTPAMBIX

4Yepes3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH
psAMOI

https://m.edsoo.ru/fd45766f

https://m.edsoo.ru/9bfbad 14

https://m.edsoo.ru/dcf58e2¢c

https://m.edsoo.ru/2a5b246¢

https://m.edsoo0.ru/6942f486

45

[Ipu3Hak napaeIbHOCTH MPSAMBIX

4epe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH
IpsAMOI

https://m.edsoo0.ru/929568fa
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46 CymMmma yTiioB TpeyrojibHUKa 1 https://m.edsoo.ru/caa59a87
47 CyMMa yriioB TpeyrojibHUKa 1 https://m.edsoo.ru/f71b17d3
48 Buemnue yribl TpeyrojibHUKA 1 https://m.edsoo.ru/b9223191
49 Bueminue yriibl TpeyrojapHUKa 1 https://m.edsoo.ru/99eb2824
KonrponsHas pabora o Teme
50 "[lapasienbHble IpsIMbIE, CyMMa 1 https://m.edsoo.ru/9917da72
YIJIOB TPEYroJbHUKA"
O
51 Kliy)KHOCTL’ XOP/BL H JIAMETD, HX 1 https://m.edsoo.ru/64e76d1c
CBOICTBa
52 KacarenbHas Kk OKpy>KHOCTH 1 https://m.edsoo.ru/b7ee8e8a
53 OKpy’>KHOCTb, BIIUCAHHAS B YIOJI 1 https://m.edsoo.ru/ffcae611
54 OKpy’>KHOCTb, BIIUCAHHAS B YIOJ 1 https://m.edsoo.ru/98bbdffd
ITo eoI'MT, €HEeHHEe
55 T FpUMEHEIHE B 1 https://m.edsoo.ru/7aef28db
3aja4ax
ITonsarue o I'MT, npumenenue B
56 1 https://m.edsoo.ru/1cal8372
3aayax
buccekrpuca u cepeMHHBIN
57 MIEPIEHUKYIIAP Kak 1 https://m.edsoo.ru/ef76e82b
reOMEeTPHUECKUE MECTa TOUEK
O OCTb, OITMCAaHHAas OKOJIO
58 KPY/RHOCTD, ONHCAHHAd 0K 1 https://m.edsoo.ru/564f6fce
TPEyTOoJIbHUKA
O
59 KPYHHOUID, QUHCAHHAR OROTO 1 https://m.eds00.ru/99523196
TpEeYroJbHUKA
O
60 KPYOCTD, BIHCATHAL B 1 https://m.edsoo.ru/3351964c
TPEYTOJIbHUK
O
61 KPYHHOCTD, BIHCAHHAZ B 1 https://m.edsoo.ru/76e866¢4

TPEYTroJbHUK
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[Ipocreiimue 3amaun Ha

62 1 https://m.edsoo.ru/263dba7c
MOCTPOCHUE

63 Hpoctefiume sazasin a 1 https://m.edsoo.ru/f21fccfb
MIOCTPOCHHE
KonrponsHas pabora o Teme

64 "OKpY>KHOCTb U KPYT. 1 https://m.edsoo.ru/le2edc15
I'eomeTpuueckue nocrpoexus"
[ToBTOpeHME U 006001IeHNE 3HAHUI

65 OCHOBHBIX TTOHSITUH U METOJIOB 1 https://m.edsoo.ru/ec47a89¢
Kypca 7 kiacca

66 Hroroast koHTposIbHAs paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpEeHME M 0000IIEHUE 3HAHUI

67 OCHOBHBIX TTOHSITUIA U METOJIOB 1 https://m.edsoo.ru/86b3725a
Kypca 7 kiacca
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI

68 OCHOBHBIX ITOHSITUH Y METO OB 1 https://m.edsoo.ru/49aed132
Kypca 7 Kiacca

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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8 KUIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

[Tapannenorpamm, €ro Mpu3Haku U

1 . 1 https://m.eds00.ru/f95299d8
CBOICTBa
[Tapannenorpamm, ero npu3Haku U

2 . 1 https://m.edsoo.ru/dddcdd25
CBOICTBa
[Tapannenorpamm, ero npu3Haku U

3 . 1 https://m.edsoo.ru/77fd6d1d
CBOICTBa
YacTtHble cayyau napauienorpaMMoB

4 (TIpSAMOYTONBHUK, POMO, KBaJIpaT), UX 1 https://m.edsoo.ru/94c93461
MIPU3HAKU U CBOWCTBA
YacTtHble cayyau napauienorpaMMoB

5 (IpsAMOYTOJILHUK, POMO, KBa/IpaT), UX 1 https://m.edso0.ru/51911786
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB

6 (IpsAMOYTOJIBHUK, pOMO, KBaJparT), UX 1 https://m.edso0.ru/27256434
IIPU3HAKU U CBOMCTBA

7 Tpaneuus 1 https://m.edsoo.ru/8ef16498
PaBHOOOKas 1 IpsIMOYTOJIbHAS

8 1 https://m.edsoo.ru/1b7b3ea8
Tpaneuuu
PaBHOOOKas ¥ IPSAMOYTOTBHAS

9 1 https://m.edsoo.ru/be3cc4dc
Tpaneuuu

10 Meton yaABOEHUS] MEAUAHbI 1 https://m.eds00.ru/987cb6e8

11 IlenTpanbHas cuMMeTpus 1 https://m.edsoo.ru/9fb2aace

37



KonTponbhas pabota no teme

12 " . " 1 https://m.edsoo.ru/144684c5
YeThIpEXyrobHUKA
Teopema ®aneca u TeopeMa o
13 1 https://m.edsoo.ru/1f164baa
MIPOIOPLIMOHANIBHBIX OTPE3Kax
14 CpenHsist TMHUS TPEyrojibHUKa 1 https://m.edsoo.ru/5caa551b
15 CpenHsisi TMHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/27335f97
16 Tpaneuus, e€ cpeausisa TUHUA 1 https://m.edsoo.ru/e4935643
17 Tpaneuus, e€ cpeaHssa TUHUS 1 https://m.edsoo.ru/43¢7b651
18 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/537cf2b8
20 Lentp macc B TpeyrojbHHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [Tono6HbBIE TPEYTrONBbHUKH 1 https://m.edsoo.ru/de9d4f1{
T 0
22 PH TIPHSHATS HOAGOHA 1 https:/m.edsoo.ru/3d9d88 17
TPEYroJbHUKOB
T 0
23 PH HIPHSHaka HOAOLIA 1 https://m.edsoo.ru/65d233dd
TPEYTrOJIbHUKOB
T 0
24 Py Hp3HaKd oo 1 https://m.edsoo.ru/2ab3b872
TPEYrOJIbHUKOB
T 3HaKa noao0
25 DI TIPHBHAKA TOAODIA 1 https://m.edsoo.ru/a87287f2
TPEYrOJIbHUKOB
IT 0
26 PHMEHCHIE HOACDHUA HpH ettt 1 https://m.edsoo.ru/4a8cbfdf
MPaKTUYECKUX 3a/1a4
KonTponbHas pabota mo Teme
27 " 1 https://m.edsoo.ru/f5573351
[TonoGHBIE TPEYTONBHUKH"
CoiicTBa muiomaei
28 rasen 1 https://m.edsoo.ru/dcec5b8c
TeOMETPUUYECKUX PUTYD
29 DopMyJIbl IS TUIOIIAIN 1 https://m.edsoo.ru/b91f44ea
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TpeyrojbHUKa, IapajieaorpaMma

@opmyJIbl IS TUIOLIAIH

30 https://m.edsoo.ru/d58d8422
TpPEyroJIbHUKA, TapajiejorpaMmma
(6))

31 OPMYJIBL UL TLIOTHAH https://m.edsoo.ru/d1c6¢f5b
TpPEYroJbHUKA, apajieorpaMma
(6]

32 OPMYIIR! VB IIOmmaAn https:/m.eds00.ru/958¢8498
TpEyroJibHUKA, apajiejorpaMmma
Do omia,

33 PMYJIBL U TLTOHaH https://m.edsoo.ru/2e5a5e9d
TpeyrojbHUKa, mapasieaorpaMma
B N

34 PIHHCICHHC LTOMIAICH CIIONHBIX https://m.edsoo.ru/c19ff29c¢
uryp
n N

35 JIOWa/ Wt UIyp HA KICTHATOl https://m.edsoo.ru/c67fd599
Oymare

36 [Tnomanu mogoOHBIX Guryp https://m.edsoo.ru/dc1el162f

37 [Tnomaau nogo6HbIX GUryp https://m.edsoo.ru/1b83b7d3
3amauu ¢ mpa ec

38 ATH € TIPARTHACCKIM https://m.edsoo.ru/7ababeed
coJiep>KaHuEM
3

39 VIAHH © TPARTHHCCKIM https://m.edsoo.ru/e1fab379
coJiepKaHueM
P

40 CIICHHE 3a/ad CVHOMOIHHO Merona https://m.edsoo.ru/f8tbc711
BCIIOMOTaTeIbHOM IIOIAIN
KonTtponsHas paboTa 1mo TeMe

41 \ HIp HH'I' # paboTa 1o TeM https://m.edsoo.ru/4247ccd?

IImomans

T I1 ¢

42 copema Iugparopa u e¢ https://m.edsoo.ru/1de9988f
MIPUMCHCHHE
T I1 g

43 copema Ilngparopa it ¢ https://m.edsoo.ru/e8c9529b

MMPUMCHCHUC
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Teopema ITudaropa u eé

44 https://m.edsoo.ru/da7f91dc
MIPUMCHECHUE
Teopema I1 eé

45 opema ITugparopa u https://m.edsoo.ru/6a4fd62b
MIPUMECHCHHE
Teopema IIudaropa u eé

46 p (arop https://m.edsoo.ru/398e21a6
MIPUMCHECHUE
Omnpe/ienieHre TPUTOHOMETPHYECKUX
¢byHKIMN OCTPOTO yria

47 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, https://m.edsoo.ru/5f57859b
TPUTOHOMETPUYECKHE COOTHOIIICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE
OCHOBHO€E TPUTOHOMETPUUECKOE

48 p p https://m.edsoo.ru/3a89df6a
TOXIECTBO
@)

49 CHOBHOC TPHTOHOMCTPHACCROC https://m.edsoo.ru/12127fcl
TOXIECTBO
OCHOBHOE TPUTOHOMETPUUECKOE

50 P P hitps://m.edsoo.ru/15d3¢665
TOXIECTBO
KonTponbHas pabota mo Teme

51 "Teopema IIudaropa n Hauana https://m.edsoo.ru/22adb816
TPUTOHOMETpHUH"
Brncannble U IEHTpaIbHBIE YIJIb,

52 HEHTPAIBHBIE YIIBT, hitps://m.edsoo.ru/833e14d
yroJl MEXAy KacaTelbHOM 1 XOopAoi
Brcannsle U IIeHTpaIbHBIE YIJIbL,

53 HeHTp . yr . https://m.edsoo.ru/49a5642¢
YTOJI MEXTy KacaTeIbHON M XOp 0
Brrcannsle U IeHTpaabHbBIE YIJIb,

54 HEHTPp . yr . https://m.edsoo.ru/becbaabe
YTOJI MEXTy KacaTeIbHON M XOp 0

55 VYTibl MEXAY XOpIaMHU U CEKYIIUMU https://m.edsoo.ru/d25ba946

56 VYTribl MeXAYy XOpIaMu U CEKYITUMH https://m.edsoo.ru/85bb8bbe
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57

58

59

BrrcanHbIe U OITMCAHHBIE
YETBIPEXYTOJIBHUKH, UX IIPU3HAKU U
CBOMCTBA

BrrcanHble U OITHCAHHBIE

YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOICTBa

Bnoucanupie n onMcaHHbBIC

YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOICTBa

https://m.edsoo.ru/72d2d56¢

https://m.edsoo.ru/5d95fale

https://m.edsoo.ru/857¢578b

60

[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
OIMCAHHBIX YETHIPEXYTOJIBHUKOB IIPH
pEeLIeHNU TEOMETPUYECKUX 3a1a

https://m.edsoo.ru/c753c21a

61

62

63

[IpumeHeHne CBOMCTB BIIMCAHHBIX U
ONMCAaHHBIX YETHIPEXYTOJIBHUKOB IIPU
pELIEHNH TEOMETPUYECKUX 3a1a4
B3anmHoe pacnionoxxeHue aByx
OKpPYKHOCTEH, 001111e KacaTelbHbIE

Kacanue okpyxHocTei

https://m.edsoo.ru/77caflad

https://m.edsoo.ru/22357ffa

https://m.edsoo.ru/9ddff952

64

65

66

KonTtponsHas padora o Teme "YTiIbl
p p

B OKpY>XHOCTU. Bricanusie u
OTHMCAaHHBIE YETHIPEXYTOJIbHUKH"

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB KypcOB 7 U 8 KIIacCoB,
000011IeHNE 3HAHUN

HOBTOpCHI/IC OCHOBHBIX IIOHSATUH U

METOJI0B KypcOB 7 U 8 KJIacCOB,
0000111eHNe 3HaHU I

https://m.edsoo.ru/f319755d

https://m.edsoo.ru/2359¢e41e

https://m.edsoo.ru/73d61fd9

67

WroroBas koHTpoJsibHAs paboTa

https://m.edsoo.ru/7482fa88
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[ToBTOpEHNE OCHOBHBIX MOHSATUN U
68 METO/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

https://m.edsoo.ru/e464967b
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9 KUIIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Onpenenenne TPUrOHOMETPUUECKUX
1 pea . p o R R 1 https://m.edsoo.ru/b3c64e7c
¢bynkuuit yrimos ot 0° go 180
2 ®opMyIibl TPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema KocuHyCOB 1 https://m.edsoo.ru/69c32eb3
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cunycos 1 https://m.edsoo.ru/e91bad49
7 Teopema cuHyCOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cunycoB 1 https://m.edsoo.ru/67e612c1
HaxoxzaeHnue 1IMH CTOpOH
9 8 8 POt 1 https://m.edsoo.ru/8bcf3969
BEJIMYHH YIJIOB TPEYTOJIbHUKOB
10 Pemenue TpeyronbHUKOB 1 https://m.edso00.ru/2f985b58
11 Pelenne TpeyroJbHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenne TpeyroiabHIUKOB 1 https://m.eds00.ru/9557249d
IIpakTHueckoe NpUMEHEHNE TEOPEM
14 P P P 1 https://m.edsoo.ru/bdc72cbl
CHUHYCOB M KOCUHYCOB
IIpa ecKoe €HEeHHue Teope
15 PARTIFECROS IpHMMErgine Teopem 1 https://m.edsoo.ru/7197fb99
CHUHYCOB M KOCUHYCOB
KonrtponbHas pabora no Teme
16 P P 1 1 https://m.edsoo.ru/e784c943

"Pemenue TpeyroabHUKOB"
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17

18

[TonsiTHE 0 MpEeoOpa3zoBaHUHU TTOAO0US

CoOOTBETCTBEHHBIE JIEMEHTHI
MoA0OHBIX PUryp

https://m.edsoo.ru/ebf9323e

https://m.edsoo.ru/b6¢9917d

19

20

21

22

23

COOTBETCTBEHHBIE DJIEMEHTEI
oTI0OOHBIX pUryp

Teopema o npousBeieHUHN OTPE3KOB
X0pJl, TeopemMa O MPOU3BEJCHUN
OTPE3KOB CEKYILUX, TEOpPEMaA O
KBaJpaTe KacaTeJIbHOU

Teopema o npou3BeieHUHN OTPE3KOB
XOpJl, TeopemMa O MPOU3BEJCHUN
OTPE3KOB CEKYILUX, TEOpEMa O
KBaJpaTe KacaTeJIbHOU

Teopema o pou3BeICHUHN OTPE3KOB
XOpII, TeopeMa O MPOU3BEICHUN
OTpPE3KOB CEKYIIHX, TeOpeMa O
KBaJ[paTe KacaTeJIbHOM

[IpuMeHeHne TeopeM B peleHnn
F€OMETPUYECKHX 3a1a4

https://m.edsoo.ru/15a8fba3

https://m.edsoo.ru/eded2d8e

https://m.edsoo.ru/f22f5b5f

https://m.edsoo.ru/834b9462

https://m.edsoo.ru/1c13d2d7

24

25

26

[IpuMeHeHne TeopeM B peleHnn
r€OMETPUYECKHX 3a/1a4

HpI/IMeHCHI/IC TCOPEM B pCIHICHUU
TreOMCTPHUYICCKUX 3aaa1

KonTponbhas pabota no teme
"ITIpeoOpa3oBanue mMoaoousl.
MeTtpuueckue COOTHOILICHHS B
OKpY>KHOCTH"

https://m.edsoo.ru/17b7b4d4

https://m.edsoo.ru/at72d448

https://m.edsoo.ru/da5138ee

27

Omnpenenenre BEKTOPOB.

https://m.edsoo.ru/53a4c485
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DU3NYECKUI U TEOMETPUIECKUI
CMBICJI BEKTOPOB

CrnoskeHne 1 BEIYUTaHHE BEKTOPOB,

28 https://m.edsoo.ru/d5c7dc9e
YMHOKE€HHE BEKTOpa Ha YU CIIO
Crno’keHue U BEIYUTAaHUE BEKTOPOB,

29 p https://m.edsoo.ru/5fc8e3ef
YMHOXEHHE BEKTOpa Ha YUCIIO
CiokeHue U BEIUUTAaHUE BEKTOPOB

30 PO, hitps://m.edso0o.ru/b66195d4
YMHOXEHHE BEKTOpa Ha YUCIIO
Paznoxxenue BekTOpa Mo ABYyM

31 p By https://m.edsoo.ru/d57fedf3
HEKOJUIMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa https://m.edsoo.ru/393e5532
CxanspHoe Npou3BeCHUE BEKTOPOB,

33 €ro NpUMEHEHUE I HAXOXKICHUSA https://m.edsoo.ru/4c2c7ae3
JUIVH U YTJIOB
CxkanspHoe NMpou3BeJICHUE BEKTOPOB,

34 €ro NPUMEHEHHNE JJI1 HaXOXKICHUSA https://m.edsoo.ru/6e5f3e8d
JUIVH U YTJIOB
Pemrenue 3agad ¢ moMOIMIBIO

35 A IH https://m.edsoo.ru/7788ed68
BEKTOPOB
Pemenue 3amay ¢ moMOIIBIO

36 g IH https://m.edsoo.ru/b1d59d28
BEKTOPOB
IIprMeHeHnE BEKTOPOB IUIST PEIIEHUS

37 p POB UL P https://m.edsoo.ru/8facee39
3ana4 pusuKu
KonrpomnsHas padora 110 TemMe

38 MOHTPOIPHAL P https://m.edsoo.ru/181256¢b

Bekrtopsl
€KapTOBBI KOOPAUHATEI TOUEK Ha

39 Jlexap P https://m.edsoo.ru/6a4cbbba
IUIOCKOCTH

40 YpaBHEHUE IPAMOI https://m.edsoo.ru/cd67f435
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41 YpaBHeHue npsimMoit 1 https://m.edsoo.ru/c2723581
42 YpaBHEHHE OKPYKHOCTH 1 https://m.edsoo.ru/d858d33e
43 Koopaunarer Totek neipecequI/Iﬂ 1 https://m.edsoo.ru/76b1be7d
OKPY>KHOCTH U TIPSIMOii
MeTo KOOpAMHAT IPU PELICHUU
44 reOMETPUYECKUX 3aJ1ay, 1 https://m.edsoo.ru/2fc365¢c5
MPAKTUYECKHX 3aj1a4
Meroa KOOpAUHAT NPH PELICHUN
45 reoOMETPUYECKHUX 3aj1ay, 1 https://m.edsoo.ru/e12ca595
MPAKTUYECKHX 3aja4
Meroa KOOpAMHAT PU PELLIEHUHU
46 F€OMETPUYECKUX 3a]1aY, 1 https://m.edsoo.ru/cdca5a96
MIPaKTUYECKUX 3aja4
KonTponbnas pabota no teme
47 "JlexapTOBbI KOOPJIMHATHI Ha 1 https://m.edsoo.ru/e254eff4
miockoctu"
48 IlpapiTbHEIE MROTOYTOMBHIIKIL, 1 https://m.edsoo.ru/5733b6f2
BBIUUCIIEHUE UX 3JIEMEHTOB
49 Uucno n. [{nrHa OKpyKHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno n. J[nHa okpykHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JnuHa n1yru OKpy>KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Pannannas mepa yrna 1 https://m.edsoo.ru/d885149f
53 [Inomane kpyra, cekTopa, cerMmeHTa 1 https://m.edsoo.ru/984c824c
54 [lmomane kpyra, cekTopa, CEerMeHTa 1 https://m.edsoo.ru/729f9dda
55 [Inomane kpyra, cekTopa, cerMmeHTa 1 https://m.edsoo.ru/f76de8ab
56 [ToHsiTHE O NIBUKEHUU TUIOCKOCTH 1 https://m.edsoo.ru/376d67dd
57 [TapatenpHBIN IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
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[TapannensHbIN IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/94431449

[TapannensHbIi IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/2balc265

[TapannensHbIN IEpEHOC, TOBOPOT 1 https://m.edsoo.ru/af48c48e

[Ipumenenue NBUKEHUM MPU

1 https://m.edsoo.ru/ff7d8897
peleHny 3a1a4
KonrponsHas pabora mo remam
"[IpaBusIbHBIE MHOTOYTOJIbHUKH. 1 1 https://m.edsoo.ru/ele8aela

OxkpyxHOCTb. [[BH>KEHUS ITIOCKOCTH"

[ToBTOpeHME, 0000IIECHNE,
cucreMarusanus 3HaHui. Msmepenue

63

64

65

66

67

F€OMETPUUYECKUX BEITUYHUH.
TpeyroabHUKN

[ToBTOpeHME, 0000MIICHNE,
CHUCTEMATHU3ALIMs 3HAHUM.
[TapannensHble 1

MIEPIEHUKYISIPHBIE TTPSIMBIE

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTHU3alMs 3HaHHMH.
OKpYXHOCTb U KPYT.

I'eomeTprueckue nocTpoeHUs. Y Tiibl

B OKPYKHOCTH

[ToBTOpenue, 06001IeHNE,

cHCcTeMaTu3alus 3HaHul. BrucanHbie

" OIIMCAaHHBIC OKPYXKHOCTHU
MHOT'OYT'OJIBHUKOB

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/72edal 63

https://m.edsoo.ru/92569f1e

https://m.edsoo.ru/f15718de

https://m.edsoo.ru/5b4988db

https://m.edsoo.ru/f9e5a2db

68

[ToBTOpenue, o600mEHNE,
cUCTEeMaTH3aInsI 3HaHUH

https://m.edsoo.ru/2346d284
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yabTara
6 I'eometpus
Pacnio3naBaTh M3y4eHHBIE T€OMETpUYECKHE (DUTYPBI, ONpPENeNsiTh MX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TreoMeTpuueckue (Urypsl,
6.1 BBIIIOJIHATh YEPTEKU IO YCIOBHUIO 3a1auu. M3mepsATh JIMHEHHBIE U
YIJIOBbIE BETWYMHBL. Permars 3a1aun Ha BBIYUCIEHUE ITIUH OTPE3KOB U
BEJINYUH YTJIOB
Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 peaIbHOM JKW3HU, pa3MEpoB NPUPOJIHBIX OOBEKTOB. Pasznmuuarth
pa3Mepbl ATUX 00BEKTOB MO NOPSAIKY BETUUUHBI
6.3 CtpouTh 4epTekKHU K FTEOMETPUUECKUM 3a]a4am
[Tonp30BaTbCs MpU3HAKAMM PAaBEHCTBA TPEYTOJBbHUKOB, UCIIOJIB30BATh
6.4 MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUN
3a1a4
6.5 [IpoBoauTh  JOrMYECKHME  paCCYKIAEHHUS €  HUCIOJIb30BAaHUEM
' T€OMETPUYECKHUX TEOPEM
[Tonw3oBatTbcs IIPU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTrOJbHUKOB, CBOWCTBOM MEIWAHbI, NMPOBEAEHHOW K THIIOTEHY3€E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEHIEHUN T€OMETPUUECKUX 3a1a4
Onpenensitb NapauieIbHOCTh NMPSAMBIX C MOMOILBIO YIJIOB, KOTOPbHIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensaTh NapaiielbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSAMOW A0 TOYEK
JAPYrou NpsiMoun
6.8 Pematp 3a1aun Ha kiieT4aroit Oymare
6.9 [IpoBOANTh BBIYHMCIEHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3adadax C MCIIOJIb30BAHUCM




CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPU MEPECEUCHUU JIBYX MapauIeIbHBIX HPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3aJla4r Ha HAXOXKIACHUC YIJIOB

BJ'Ia,Z[CTB IIOHATHUEM  I'€COMCTPHUYECCKOI'O MECTa  TOYCK. Ymern

6.10 OTIpeNeNIATh OUCCEKTPUCY yIla M CEPeAMHHBIA TMEPHEeHINKYISIp K
OTPE3KY KaK FreOMETPHUYECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTHU M Kpyra, XOpIbl H
6.11 JMaMETpa OKPYKHOCTH, IIOJb30BaTbCsl MX CBOWCTBAaMHU. Y METh
MIPUMEHSTh 3TU CBOMCTBA MPH PEIICHUH 3a]a4
Bnagers moHsiTHeM ONMCAaHHOM OKOJIO TPEYroJbHHKA OKPYKHOCTH,
yMeTh HaxoauTh e€ 1meHtp. [lomp3oBarbest (akTamMm O TOM, YTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKatTCs B OJTHOM TOUYKE, U O
TOM, YTO CEpPEAMHHBIC MEPHEHAMKYJIAPHI K CTOPOHAM TPEYTrOJbHUKA
MepPeceKaroTCs B OJJHON TOUKE
Brnanets mnoHsATHEM KacaTeIbHOW K OKPYKHOCTH, TIOJb30BaThCs
6.13 TEOPEMOW O MEpPHEeHAUKYISIPHOCTH KacaTelbHOM MW paauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaTbcst MPOCTEHIIMMU TEOMETPUUYECKHMHU HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICT
6.15 [IpoBOAUTH OCHOBHBIE TE€OMETPUUECKHE MOCTPOEHUS C MOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA
pe3yJabTara
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUbl UYETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
' MOJTH30BaThCA UX CBOMCTBAMH NP PEIICHUH T€OMETPUUECKHUX 3a/1a4
62 [IpuMeHATh CBOWMCTBA TOYKH TIEPECEUCHHMs] MeAHaH TpPEYroJbHUKA
' (meHTpa mMacc) B pelieHu  3aaa4
63 Brnagets moHsATHEM CpenHEW JMHHHM TPEYroJIbHUKA W Tpareluu,

NPpUMCHATH HX CBOMCTBaA npu pemeHUUu TCOMECTPUYCCKUX 3aJady.



6.4

[Tonb3oBatbes Teopemoit dasieca U TeoOpeMol 0 MPOHOPIIMOHATBHBIX
OTpPC3KaxX, MPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a1a4
[IpumensaTh NpU3HAKM MOAOOUS  TPEYTOJIBHUKOB B  PELIEHUU

TCOMETPHUYCCKUX 3aaa4d

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reoMeTpUUECKUX U
npakTuueckux 3ajnad. CTpoUTh MaTeMaTUYeCKyl0  MOJelIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHC TJIMHBI

Bnagers moHsATHAMU CHHYCa, KOCHMHYCAa M TaHI'CHCAa OCTpPOTO YyrIJja
IpsAMOYI'OJIBHOTO TPEYIroOJIbHHKA. Ilonp30BaThCs 3THUMH TOHATHSIMU

AJId pCIICHUS IMPAKTUYCCKUX 3aaa4d

Boruucnsate  (pa3nuuHbIME  crIOCOOAaMHU) TUIOMIAL TPEYroJbHUKA U
IUIOM[AAM  MHOTOYTOJBHBIX (GuUryp (monb3ysch, Tle HEOOXOAMMO,
KaNbKyIITOpoM). [IpUMEHATh MONMy4YeHHbIE YMEHUS B MPAKTHUECKUX

3agadax

Bitagers NOHATHAMM BOIMCAaHHOTO M LIECHTPAJIBHOIO yIJja, UCIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXKAY XOpAamMH (CEeKyLIMMH) U
yrie MeXAy KacaTeJIbHOW M XOpPJOM NHpPU PELICHUH T'€OMETPUYECKUX

3a1a4

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Biagers mNOHATHEM OIMCAHHOTO YETBIPEXYTOJBbHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOTO YEeTHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

[IpuMeHATH TONy4YeHHBIE 3HAHMS HA IIPaKTUKE —  CTPOUTH
MaTeMaTHUYECKUE MOJCIH I 3a1a4 PEaJbHOU JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCIEHHUS C T[PUMEHEHHEM TNoao0us U

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

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

NIOMOIIBIO PA3JIMYHBIC JSJIEMCHTBI MPAMOYI'OJIbBHOI'O TPCYTrOJIbHUKA



(«pemieHue  NpPSMOYTOJBHBIX  TPEYroJabHUKOBY»). Haxomute (c

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb3oBarbcs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAXOXKICHHS COOTHOLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYNMHAMHA

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMCEHATH UX IIPU PCIICHUH IT'COMETPHUICCKUX 3ada4

Bnagers mnonstusmMu npeoOpazoBaHUS MOAOOHUS, COOTBETCTBEHHBIX
3JeMeHTOB MoA00HBIX ¢uryp. Ilomp3oBaTbes cBolicTBaMU MOAOOUS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
monoOuHbIX Quryp. IIpuMeHsATh CBOWCTBA MOAOOMS B TPAKTHUYECKUX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KaroIlleM MUupe

[lonb30BaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O

MMPOU3BCACHUN OTPEC3KOB CCKYIIUX, O KBaApaTe KacaTeJbHOMI

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, TIIOHUMAThb HUX FGOMeTpI/IIIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHAThL UX B PCHICHHUHN TI'COMCTPHUUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

AJI HAXOKACHWA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHSAITEL €ro B

PEIICHUH T'€COMCTPUYCCKUX U IPAKTHYCCKUX 3a1av

Binagers NOHATUSAMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTM M paJuaHHOW Mepwl yrIia,
YMEThb BBIYMCIATH ILIOMIAAbL Kpyra W ero yacred. IIpumensrts

MMOJIYUYCHHBIC YMCHUA B MIPAKTHYCCKUX 3adadax

6.9

HaxomuTh ocu iy LIEHTPBl CUMMETPHUH (UTYD, TPUMEHSTH JABHKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

HpI/IMeH}ITB MOJIYYCHHBIC  3HAHUA Ha  IIPAKTHUKE — CTpOUTH
MaAaTeMaTU4YCCKUE MOJACIN JId 3aaad peanBHoﬁ KHU3HHU W IIPOBOJUTH
COOTBCTCTBYIOIIME  BBIYUCICHUA C TNPUMCHCHUCM HO)IO6I/I$[ n

TPUTOHOMETPUYECKHX (QYHKUUH (TOJIB3YsICh, TI/I€ HE0OX0AUMO,



KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpus
Hauanbnbie nonsatus reomerpuu. Touka, npsmasi, OTpe3oK, Jy4d. Yroi. Buabl
6.1 yriaoB. BeprukanbHele M CMexHbIE yIubl. buccekrpuca yrina. JlomaHnas,
MHOTOYTroJbHUK. [lapamiensHoCTh U NePIeHIUKYIIPHOCTD MPSMBIX
62 Cummerpuunbie  Qurypsl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.
' [Ipumepsl cUMMETPUH B OKPYXKAIOIIEM MUPE
63 OcCHOBHbBIE TIOCTPOECHUSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyrosibHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
64 PaBHoOenpeHHBIH W PaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. llpusHaku
' paBEHCTBA TPEYTOJILHUKOB
6.6 CpolicTBa 1 NMPU3HAKU MapaIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEyTrOJIbHHKA.
' Bueminue yribl TpeyrojibHUKa
[IpssMoyronbHbId  TpeyroibHUK. CBOHCTBO MeAMAaHBI IPSIMOYTOJBHOIO
67 TpeyrojbHUKa, TMpOBEeIEHHOM K runorenyse. [lpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpsIMOYTrONbHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEPAaBEHCTBO TPEYroJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OounblieM yrie u Oonblielt  cTOpoHE
TpeyrojbHuKa. lleprieHuKynsp 1 HakJIOHHAst
6.9 ['eomerpnueckoe Mecto TOYek. buccekrpuca yrima W cepeAVHHBINA
' MEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK
OxpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBoWcTBa. B3aumHoe
6.10 pacroyioKeHue OKpPYKHOCTH H Tmpsmon. KacatenpHas u cekymas K
OKPY>KHOCTH
611 Oxpy>KHOCTb, BHOUCaHHas B yroj. BrmcaHHas W omnHcaHHas OKPYKHOCTH

TPEyroJibHUKa



8 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUSA

6 I'eomeTpus

6.1 YeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsiMoyTroabHUK, pOMO, KBaJpaT, UX MIPU3HAKH U CBOWCTBA

63 Tpaneuus, paBHOOOKas Tpanenus, e€ cBoicTBa U npusHaku. [IpsmoyronabHas
' Tpaneuus

6.4 Meron yaBoenus Menuansl. LlenTpansHas cumMmerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpeYroibHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa

6.6 [Tonobue TtpeyronbHUKOB, KoddduiueHt mnomodbus. IlpusHaku mogobus
' TpeyroJibHUKOB. [IprMeHeHre mojo0us Py peeHNH MPAKTUIECKHUX 3a/1a9
6.7 @opmynbl A8 IUIOIIAAU TPEYrojbHUKA, MapajjenorpamMmma, pomba Hu
' Tparnenuu

6.8 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomeHHe IUIOIAaei
' mo00HbBIX puUryp

6.9 Brruncnenue miomaneii TpeyroabHMKOB U MHOTOYIOJIbHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPAKTUYECKHX 3a/1a4

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa NPSMOYTOJBHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKJIECTBO. [pUTOHOMETpUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°

6.12 BrnvcaHHbIE M LIEHTpPaNbHBIE YIUIBI, Yrojl MEXAY KacaTeJbHOH U XOpHOH.
. VYTIibl MEXAY XOp/IaMU U CEKYILIUMU

6.13 BrucanHble U ONIMCAaHHBIE YETBIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC



Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomeTpus
61 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenne tpeyronbuukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 IIPaKTUYECKUX 33/1a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEKYILUX, TEOpPEMa O KBaJipaTe KacaTeJabHOU
Bexktop, mnmHa  (MOAynb) — BEKTOpa,  COHANpaBlI€HHbIE  BEKTOPBI,
65 IIPOTUBOIOJIOKHO  HANpPaBJIE€HHbIE BEKTOPBI, KOJUJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepaluy HaJ BeKTopamu. PaznokeHue BeKTopa mo JAByM
HEKOJUJIMHEAPHbIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOe MPOU3BEICHUE BEKTOPOB, NIPUMEHEHUE IS
' HAXOXIACHUS JUIUH U YIJIOB
JlexkapToBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPAMON U OKPYKHOCTU B
6.7 KOOpJMHATAX, NIEPECCUCHUE OKPYKHOCTEN U MPsAMbBIX. METOJI KOOPAUMHAT U €ro
MIPUMEHEHNE
6.8 IIpaBuIBHBIE MHOTOYTOJIBHUKH
69 Jlnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BEIUUCICHHUE JUIUH TyT
' OKPY>KHOCTEHN
6.10 [Inomane kpyra, ceKTOopa, CErMEHTa
611 JIBUMKeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe

npencrasienus). [lapamiensueiil neperoc. IloBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUIsl OTIMCAHUS PEAIBHBIX IPOLECCOB U SIBJICHMM, DU PELICHUH 33]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTDL IIPUMCPbI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas IpoOb U
JecsiTUYHas Ipo0b, CTaHIAPTHBINA BUJ YMCIIA, PALIMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIIO, apu(pMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKPYIJIATh YHCIA; yYMEHHE JeJaTh MPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUM

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LENBIM I[OKAa3aTeseM,
apupMeTHYECKU KBaJpPaTHBI KOPEHb, MHOTOWIEH, ajreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJIbIlIe €NWHMIIBI, YMEHHE BBIMONHATH pacuy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPQXKECHHUI C KOPHSAMH, Pa3I0OKEHUE MHOIOYJIEHAa HAa MHOXXHUTEIH, B
TOM 4HCI€ C UCHOIb30BaHUEM (OpMYyT pa3HOCTH KBaApaToB U

KBaapaTta CyMMBbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA:. YUCIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOM TEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIE YpaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTh Uil M300pakKeHUsS peUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHATHAMU: GYHKIUsA, rpaduk QyHKIMH, HYIHA
¢byHKIUY, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCHBIICEC 3HAYCHUS
GbyHKINNT; YMEHUE OIIEpUPOBAThH MIOHATUSAMU: npsmast
MPONOPIMOHAILHOCTD, JMHEWHAs (QYHKIUS, KBaJpaTu4yHas (QyHKIIHS,
oOpaTHass TPONMOPIIMOHATBHOCTh, Mapaboia, runepbosia; yMeHUe
CTPOUTH TpapUKU PYHKIIUH, HCIIOIB30BATh IPadUKH ISl ONIPEICIICHUS
CBOWCTB TPOIIECCOB M 3aBUCUMOCTEH, IS PEHICHHS 3a7ad U3 APYTrUX
y4eOHBIX TPEJIMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIpaXKaTh

(dhopMyJlaMy 3aBHCHMOCTH MEXKy BETMINHAMU

YMenune ONCprUpoOBaTh IIOHATUSAMMU. I10CJICAOBATCIIbHOCTD,
apupmeTnyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA MOCIEA0BAaTENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATHHON KU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM YHCIIE€ HA IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMEeMHbIMUM  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMBl [0 YCIOBHUIO 3aJayH,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, Mpsimasd,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUH TpPEYrodbHUKH, MPSMOYTOJBHBIA TPEYTrOJIbHUK,

MearaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJaud, B TOM 4YHCJIE M3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IapauIEIbHOCTh U NEPIEHAUKYISAPHOCTh IIPSIMBIX,
yroa MexAy MpsAMbIMH, M[EPIEHIUKYISAp, HAKJIOHHAs, IPOEKUUs,
nonobue ¢puryp, noJo0HbIEe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromemM MHUpe

11

YMeHue onepupoBaTh INOHATUAMM: JUIMHA, PAcCTOSIHUE, YIoJl
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYKarOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOLIagu Kpyra, o0Obema
MPSIMOYTOJIBHOTO TapajuleJieNuela; YMEHUE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOLICHHUS  JUIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKMEe (UIYpsl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY MIIU

CHUMBOJIbHOMY OITUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  IPSAMOYTOJbHAs  CHUCTEMA
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BENCHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ W3 JPYTUX YUEeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W  KPYTrOBBIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaWMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH 151 Hp606pa3OBBIBaTL



15

16

nHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEaJbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy4allHOTO OIbITa, CiIy4ailHoe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pEIIaTh
3ala4yd METOJIOM OPraHHW30BAHHOTO Mepedopa W € HUCIHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI ¥ SIBJICHW, MOHUMATh POJb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOMSIINN W3Y4EHHBIH METON ISl PEIICHHS
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTAEIBbHBIE BBIIAIOIIMECS  PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MEPUOINIECKHE POOH

13 Panmonaneupie uucia. ApudMeTHdecKHe OIepaluu C PaldoOHAIbHBIMU
' YyHUCllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenb ¢ uenbiM nokaszaresieM. CTENEHb C pPALMOHAIBHBIM ITOKA3aTEJIEM.
. CBolicTBa CTENEHH

2.3 MHorounensl

2.4 Anrebpanueckast 1poOb

) s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
' apupMeTHUECKUMU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHMS U HEPABEHCTBA

i1 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. ypaBHEHUU

1s Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTe! 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 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
* Marematuka. ['eomerpus: 7 - 9-e kitacchl: 0a30BbIN YPOBEHB: yUeOHUK; 14-¢
u3nanue, nepepadoranHoe Aranacst JI.C., byryzos B.®., Kagomues C.b. u ap.
AxkimonepHoe obuiectBo «M3aarensctBo «lIpocBerienue»

METOJJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

e HHdpopMallmoOHHO-METOUYECKOE MUCEMO 00 OCOOEHHOCTSIX MPENOIaBaHMs
yaebHoro npeamera «Matemaruka» B 2025/2026 yuebHOM TO1y
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTroandecKue peKOMEHIAINH 110 CO3AaHHIO KJIACCOB TEXHOJIOTHIECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(HIICH 1 KJIACCOB ¢ YIIIyOJICHHBIM U3YUYEHUEM
MaTeMaTUuKH, GU3UKHA, XUMUH, OHOJIOTUH B 00I1e00pa30BaTeIbHBIX
OpraHU3alusIX ¢ UCIOJIb30BaHUEeM HH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HalMoOHaJIbHOTO TIpoekTa «O6pazoBanue» (KBantopuymsl, IT-kyos1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

e (COOpHMK TUITOBBIX 3aJIaHUH JJISI TEKYIIETO OIEHUBAHUS 110 YIeOHBIM
npeametam «Marematuka» u «udopmatuka». (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank _zadanij matematika informatika 2024.pdf

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

1. bubmorexka [{OK https://m.edsoo.ru/

2. SKnacc https://www.yaklass.ru/

3. https://uchitelya.com/matematika/

4. https://urok.1sept.ru/

5. https://resh.edu.ru/

6. https://4ege.ru/gia-matematika/
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