MUWHUCTEPCTBO MIPOCBEINIEHUA POCCUIICKOM ®EJIEPAIIIN

MOY COII c. lomua

PABOYASI IPOTPAMMA
(ID 10325723)

yueOHoro kypca «I'eomerpusi»

U1t o0yvaromuxcs 7-9 kiaccoB

domHa 2026



MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3/EJIOB IIKOJBbHOW MaTEMAaTHKH,
UMEIOIINUNA CBOEH 1EbI0 00ECIeunTh M3YyYEeHUE CBOMCTB M pa3MepoB (GUTYp, HX
OTHOLUEHWH M B3aUMHOE pACIIOJIOKEHUE, OIMPAEeTCs Ha  JOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIONIMICS YYUTCS MPOBOJUTH
JIOKA3aTEIbHBIE PACCYXKIACHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHUS, I0KA3bIBATh
VCTUHHBIE YTBEPXKICHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, INPOBOIUTH
paccykJIeHus «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPKIACHUS.

Btopoil 1enpt0 H3ydeHUs TE€OMETPUU SBIISIETCS HCIOJb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KAK MATEMaTUYECKUX, TaK W MPAKTUYECKUX 3aaad,
BCTpEUAIOIUXCd B peanbHOM Ku3HU. OOyyarouuiicss ODKEH Hay4YuTbCA
ONpeAeNuTh TeOMETPUUECKYI0 (PUTYpy, OMHCATh CIOBAMHU JAHHBIM YEpPTEXK WM
PUCYHOK, HAaWTH TUIOIIAb 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO AJTUHY
ONTOBOJIOKOHHOTO Ka0ens wiu TpeOyemble pa3Mepbl rapaxa JJjsi aBTOMOOWJIA.
DTOMY COOTBETCTBYET BTOpAasi, BBIYMCIUTENbHAS JIMHUS B U3YUYCHHH T'€OMETPHUH.
[Ipu pemenun 3amad NMPaKTUYECKOTO XapakTepa OOyUYaOLIUICS YUUTCS CTPOUTH
MaTEMaTUYECKHE MOJEIW  pealbHbIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJIEKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

Kpaiine BakHO TNOMYEPKUBATH CBS3M T'E€OMETPUU C APYTMMH y4eOHBIMHU
npeaIMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHUS] TEOMETPUUECKUX (UTYP
¥ TIOHSATHH, JIEMOHCTPUPOBATH NMPUMEHECHHE IOITYYECHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTH CBSI3W Haumbojee SApPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuueckue cooTtHoumeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONIUE OCHOBHBIE Pa3Jeibl
comepxkanus: «l'eomerpuueckue GUIypsl M HUX CBOWMCTBa», «VI3mepenue
FEOMETPUYECKUX  BEJIMYMH», «JleKapTOBbl KOOPAWMHATHI HA  IUIOCKOCTH»,
«BekTops», «/IBrxkenus miaockoctuy, «lIpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 daca: B 7 kjacce
— 68 yacoB (2 yaca B Henenwo), B 8 kiacce — 68 yacoB (2 vaca B Hemneno), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COJEPKXAHME OBYUYEHUA
7 KIIACC

Hauanpnsle nonstusa reomerpun. Touka, npsimasi, OTpE30K, Jyd. Yros. Buuabl
yriaoB. BeprtukaneHele M cMexHbIE yrabel. buccekrtpuca yria. JlomaHnas,
MHOTOYTOJIbHUK. [[apajuiensHOCTh U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepsl CHMMETPUM B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS U JIMHEUKU. TpeyroyibHUK.
BricoTa, Menuana, OMCCEKTprca, UX CBOMCTRA.

PaBHOOE/IpeHHBIM W  PAaBHOCTOPOHHMM  TpEyrojapHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpU3HAKH pPaBHOOEOPEHHOTO TpeyroyibHuKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKH NAapaJUIEIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Bremnue yrisl TpeyrojpHuKa.

[TpssmoyrosibHbI  TpeyroiabHUK. (CBOWCTBO MeAMaHbl MNPSIMOYTOJBHOTO
TPEYroJbHHUKA,  NPOBeAEHHOM K  rumoreHy3e. [lpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUM: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OosblleM yrie U OoNblIel CTOPOHE TPEyroJIbHUKA.
[IeprienuKynsp U HAKJIIOHHASA.

['eomeTpuueckoe MeCcTO TO4YEK. buccekTtpuca yrma U CepeIMHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK.

OKpyKHOCTb M KpyI, XOpAa MW JHaMeTp, HUX CBOWCTBA. B3aumHoe
PaCIIOJIOKEHUE OKPYKHOCTU M npsiMor. KacarenbHas U cekymas K OKPYKHOCTH.
OKpy>XHOCTb, BIHCAaHHAas B Yyroji. BnucaHHas © oNUCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapannenorpamMm, ero npu3Hakyd U CBOWCTBA. YacTHbIE
clly4yau NapajljiesiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaJpaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKH.
[IpssmoyrosibHas Tpaneuus.

Meron ynBoenus menmansl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOpEMa O IPOIOPLUHUOHAIBHBIX OTPE3KAX.

CpenHue MTMHUM TPEYTroJIbHUKA U Tpareuuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduiueHt momoous. Ilpusznaku momgoOus
TpeyrojabHUKOB. [I[pumMeHeHne nogo0us npu peleHNH MPAKTUIECKUX 3a/1a4.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. DopMynbsl s TUIOLIAAN
TPEYroJIbHUKA, Napajuienorpamma, pom6a u Tpaneuuu. OTHOILIEHHE IUIOMIAEH
no100HBIX (Uryp.

Beruncienue rionjase TpeyrojabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTON
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
NPaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TQHI'€HC OCTPOIO yIJIa NPSAMOYIOJBHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUroHOMETpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

BnucanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM W XOpIOH.
Yriel  Mexay XopJaMd M CEeKyIUMMH. BrucaHHble W ONKMCAaHHbBIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacrnosiokeHue AByX OKpyxkHocte. Kacanune
okpyxHOcTel. O0uIMe KacaTeabHbIe K JBYM OKPY’KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TanreHic yrimoB ot 0 nmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEAEHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTHdecKMX 3aJad C HCIOJb30BAHUEM TEOPEMBl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lono6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, mimmHa  (MOAynb)  BEKTOpPa,  COHANPABICHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO  HAIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpaMH. Pa3nokeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTOopaM. KoopauHaTel BekTtopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTHU. Y PABHEHHUS NPSIMOM U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECECUCHUE OKPYKHOCTEN U MPSAMBIX. METO KOOPAUHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHbBIE MHOTOYrOJbHUKHU. JInmmHa oOkpyxHOCTH. I'pamycHas w
paguaHHas Mepa yIJia, BBIUYMCICHHME IJIMH AYr OKpyxkHOocTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBMKEHUS TUIOCKOCTM M BHYTPEHHUE CUMMETpuUH (Guryp (dJIeMeHTapHbIe
npeactasienus). [lapannensHblii nepenoc. [ToBopor.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«I'eomeTpus» XapaKTEPHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBICHHEM MHTEpeca K IPOUNUIOMY M  HACTOSALIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKCHHUSAM  POCCUHCKHX
MaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaTu3alliu ero
opaB, IMPEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX NTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HA MPOTSKEHUH BCEW KHU3HU MJS YCHEHIHONW Mpo¢ecCHOHATIbHON
NESATENIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOECHUEM MHIAUBUAYAIbHON TPAEKTOPUHU OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELIEHUM, PacCyX JAEHHUH, YMEHHIO BUJAETH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpHUEHTAallME B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
IPEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak c@epbl 4YelloBEYeCKOU
JEATEIbHOCTH, JTANoOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTHUSA LIMBHIIM3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MAaTEMAaTHYE€CKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHHMe, (POpMHpPOBaAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0J1ATOMOTy YU :

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKHE 3HAHMS B HHTEPECAX CBOEIO
3I0pOBbsl, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXA, peryisipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedrexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JAPYroro YeJI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpHEHTAllMEe HAa IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1a4
B 00JacTH COXPAHHOCTH OKpPYXKAIOLIEH cpeabl, MJIAaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IIOCJIEICTBUM JUISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
rJ100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM COLMATBHOM M NPUPOIHOM
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPEe3 NMPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW JESTENbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWHM, B TOM YHUCIE
bopMynIupoBaTh UIEH, TOHITHS, TUTIOTE3b 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIe pelIeHUusT U AeUCTBUs, (GOPMYyIHpPOBATh M OICHUBATh PHUCKU U
HOCEeACTBHSL, POPMHUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JJjornyeckue aeiicTBuA:

e BBIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
00BEKTOB, TMOHITUH, OTHOIICHUW MEXAY MOHATUAMH, (DOpMYyIHpOBaAThH
ONpPENCIICHUSI  MOHSATHM, YCTAHABIMBATh  CYUIECTBEHHBIM  MPU3HAK
Kiaccu(ukanuy, OCHOBAaHUS i OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (QOopMyIUpOBaTH W  NPeoOpPa3OBBIBATH  CYXKIACHUSA:
yTBEPAUTEIbHbIE W OTpHUIATENIbHBIC, €IWHUYHBIE, YacTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MaTEeMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopeurss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH JJIS BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA;
JieNiaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHUBHBIX W
WHAYKTUBHBIX YMO3AKITIOUCHHUA, yMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (MPSMBIE B OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECIOXHBIE TOKA3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus: ydeOHoOM 3anauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpaTh HauOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBaTe/IbCKHeE 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUH MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpolIemy,
CaMOCTOSITEJIEHO yCTAHABIMBATh KCKOMOE U JIaHHOE, (HOpPMHUPOBATH
THIIOTE3Y, ApTYMEHTUPOBAThH CBOIO MO3HIINIO, MHCHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAaHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBAHNE 10 YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;
CaMoOCTOSITENIbHO (hopMyIHpoBaTh 0OOOIIEHHS M BBIBOJABI 10O pPE3yJibTaTaM
IPOBEAEHHOTO HAONIONEHUS, HCCIEIOBaHUS, OIICHWBATh JOCTOBEPHOCTh
MOJTY4YEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IpoLlecca, a TaKKe BBIABUIaTh
IPEIIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Padora ¢ nndopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(MOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX JUISl PeILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIMIO PA3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

BbIOUpaTh (GoOpMy TpencTaBieHHs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJauyd CXEMaMH, JAdarpaMMaMmM, WHOW rpadukodl M uX
KOMOHWHAIUSIMU,

OLICHMBATh HAJEKHOCTh HMHMOPMAIMHM IO KPUTEPHUSAM, MPEI0KEHHBIM
YUUTENIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

BOCIIpUHUMATL U (I)OpMy.TII/IpOBaTB CYyXKACHUA B COOTBCTCTBUU C YCIOBUAMHU
H OeiIAMHn 06HICHI/ISI, ACHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELICHUS
3a7a4, KOMMEHTHUPOBATh MOJYyYEHHBINA Pe3yJIbTaT;

B X07ie 00CYXJIeHUs 3a7]aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0JieMbl, pelraeMoil 3a7auu, BhICKa3bIBaTh MJICH, HAICIIEHHBIC Ha MOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSIMH JPYTUX
YYaCTHUKOB JAMAaNora, OOHApyKUBAaTh pa3iHuMe U CXOJCTBO IMO3UIIUN, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS;
NPEICTaBIsATh  PE3yJdbTaThl  pEIICHHUS  3ajaud, IKCIIEPUMEHTA,
WCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIIBHO BEIOMpATh (pOpMAT BBICTYIICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIIMN U OCOOCHHOCTEH ayIUTOPHH,

NOHMMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMaHTHOW M MHANBUAYATbHON
paboThI IpU PENICHUH YICOHBIX MATEMATUICCKUX 3a71a4;

NPUHUMATH 11€]h COBMECTHOW NEATEIHHOCTH, IUIAHUPOBATH OPTaHHU3AIUI0
COBMECTHOH pabOThI, pacmpeaensiTh BUIbI padOT, JOrOBApUBATHCA,
0o0CcyXmaTh TIpoIecC U pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX
JIIOJIEH;

y4yacTBOBaTh B TPYNMNOBBIX Qopmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATh CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OILICHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIMH NPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYAaCTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIAThH IIJIaH, aJITOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CHOCOO PEIICHHS] C YYETOM HMEIOLIUXCS PECYPCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapHaHTHI PEHICHU ¢ YYETOM HOBOW MH(OpMaLIUK.

CaMOKOHTPOJIb, IMOIUOHAJIbHbIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTraTa
peleHns MaTeEMaTHIECKOM 3a/1a4u;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATH MPUUYUHBI JOCTH)KCHHUS WU HEIOCTHXKEHUS LENH,
HaXOAMUTh OMIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOyuenus B 7 KJjacce OOyYArOMIMICS TOJYYHUT CICTYIOIIHE
NIPEAMETHBIE PE3YIIBTATHI:

Pacno3naBaTh M3yuY€HHBIE TE€OMETPUYECKHE (QUTYPBI, ONPEAeNsATh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHE (UTYPBHI, BBIIOJHATDH
YepTeKU MO YCIOBUIO 3adaud. M3MepsATh JUHEWHbIE U YIJIOBBIE BEIUYUHBI.
Pemiars 3a1aum Ha BBIYMCIIEHNE JITUH OTPE3KOB M BEJUYUH YTJIOB.

Henatb rpyOyl0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
00BEKTOB MO TTOPSIKY BETUYUHBI.

CTpouTh 4yepTek U K T€OMETPUUECKUM 3a/1auam.

[lonp30BaThCAd MpPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbLHUKOB MPU PEIICHUH 3a]1ay.

[IpoBOAUTH JOTUYECKUE PACCYKACHUS C HCIOJb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCs MpU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEJWAHbl, MPOBEAEHHOM K  THUIOTEHY3€  MPSIMOYTOJIBHOIO
TPEYTOJbHUKA, B PELIEHUN FEOMETPUUYECKHX 3aa4.

Onpenensats napauiedbHOCTh NPSAMBIX C IOMOUIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensiTh NapaieIbHOCTh MPSMBIX C TOMOIIBI0O PABEHCTBA
PACCTOSIHAM OT TOYEK OAHOU MPSMOM O TOYEK APYTOM MPSIMOU.

Pemrats 3amaun Ha kietyaroi Oymare.

[TpoBOIUTH BBIYMCIEHUS W HAXOAUTHh YHUCJIOBbIE M OYKBEHHbIE 3HAYCHUS
VIJIOB B TEOMETPUYECKUX 3ajlayax C MCIOJIb30BAaHUEM CYMMBbI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TpHU
NEPECEUEHNN JBYX MApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a1a4M Ha HAXOXKJICHHUE YIJIOB.

Brnanerr moOHSTHEM T'E€OMETPUYECKOTO MECTAa TOUEK. YMETh OMNpPEACsITh
OMCCEKTPHUCY yIJia U CEPEeIUHHBIN NEPICHAUKYJIISP K OTPE3KY KaK TEOMETPUIECCKUE
MECTa TOYEK.

@opMyIUpOBaTh OMNpPEAEIEHUS OKPYKHOCTH M Kpyra, XOpAbl U IHAMETpa
OKPY>KHOCTH, ITOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSATH 3TU CBOWCTBA MPU
pELICHUH 3a4ay.

Brnanerr moHsiTHEM ONMHMCAHHON OKOJIO TPEYTOJbHHUKA OKPY>XHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonb3oBarbes ¢dakramMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA TNEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEIHHHBIC
NEPIEHIUKYJISPbI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOM TOUKE.

Brnanets nmoHsTHEM KacaTeIbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTelbHOW U pajuyca, IPOBEAEHHOTO K TOYKE KaCaHHUSI.



[Tonp30BaThCs MPOCTEHIITMMHE T€OMETPUUECKUMHI HEPaBEHCTBAMHU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[TpoBOANTH OCHOBHBIE T€OMETPUUECKHUE TTOCTPOCHUS C MOMOIIBIO IIUPKYJIS U
JIMHENKHU.

K koniy oOyueHus B 8 kiacce oOydYarOmIMICS MOJYYHUT CIEAYIOIINE
peIMEeTHbIEC PEe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETBHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKM IMEPECEUYEHHs] MEIHUAH TPeyroJibHUKa (LIEHTpa
Macc) B pellICHUH 3a/1ay.

Bragers nmoHaTHeM cpenHel NTUHUM TPEYTOJbHHKA W TParneluu, NPUMEHSThH
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomp3oBarbes Teopemoi
dasieca U TEOPEMOI O TPOMOPIIMOHATIBHBIX OTpe3KaxX, MPUMEHSATh UX JJI PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh mpU3HAKKU NMOJ00Us TPEYTOILHUKOB B PEIICHUH T€OMETPUUECKUX
3aj1ay.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUs TEOMETPUUYECKUX U
npaktuyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIEbh B MPAKTUYECKHUX
3a/1ayax, CaMOCTOSITENBHO JIeaTh YePTEXK U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagerp mOHATHSAMHM CHHyCca, KOCHMHYyca W TaHTEHCAa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyroiabHuKa. [10nbp30BaThCsl ATUMH TMOHATUAMU TSl PEIICHUS
MPaKTUYECKUX 3a]1a4.

BoriuucasaTe (paznuyHbiMU cIOcO0aMU) IUIOIIAb TPEYrOJbHUKA W TUIOIIAINA
MHOTOYTOJIbHBIX ~ (puryp (MOJB3ysCh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[IpuMeHSTH MOTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7auax.

Brnagerp MOHATHSAMHM BIHCAHHOTO M LIEHTPAJBHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XopAaMmH (CEKYIIMMU) U YIiie MEXIY
KacaTeJbHON U XOPI0M NIpU pElIeHUH T€OMETPUUECKUX 3aay.

Brnagerh moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHITH CBOICTBa
OMHMCAaHHOTO YETHIPEXYTOJIbHUKA IPU PEILICHUH 3a/au.

[TpuMeHsTh MONydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peabHOW JKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUMUCICHUS
C TNpUMEHEHUEM TMOoAOOUS M TPUTOHOMETPUHU (TOJB3YyACh, TJ€ HEOOXOAMMO,
KAJIBKYJIITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
peMETHbIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX VYIJIOB, HAXOAWTh C HX
MOMOIIIbIO PA3JIMYHBbIE 3JIEMEHTHI MNPSIMOYTOJIBHOTO TPEYroJbHUKA («pelleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JITHHBI
Y YTJIBI JIJ1s1 HETaOIMYHBIX 3HAYCHHI.

[Tonp30Batbes popmynamMu NMpUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUI HAXOXJICHHUSI COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKIEHUS PA3JIMYHbBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYroJIbHUKOB»), NPUMEHATh HUX MpHU
pELICHUU T€OMETPUYECKUX 3a1ad.

Brnagerp nonsTMSAMHM  npeoOpa3oBaHUs  MOJAOOUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX (uryp. [lonb3zoBaThCst CBOWCTBAMHU 1TO100MSI TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH [JIUHBI U HAXOAWUTHb YIJIbI y TOMOOHBIX QUIYP.
[IpumensTh cBOMCTBa MOAOOUS B MPAKTUYECKUX 3a/layax. YMETh MPUBOJIUTH
IPUMEpPHI TOJ0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tosp30BaTECS TEOPpEMAMU O NMPOU3BEIACHUH OTPE3KOB XOPJ, O IPOU3BEACHUN
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpamH, MOHUMATh MX T€OMETPUUECKUNA W (DU3HUECKUi
CMBIC, TPUMEHATh UX B PEUICHHMH TE€OMETPUYECKHX U (U3MUECKUX 3ajad.
[IpuMeHATh CKAIIPHOE MPOU3BEACHUE BEKTOPOB U1l HAXO0XKACHUS JJIMH U YIJIOB.

[Tosnp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B
pPELIEHNN F€OMETPUYECKUX U NMPAKTUYECKUX 3a4ad.

Brnaners mOHATHSMM NPAaBUIBHOTO MHOTOYIOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1yTM OKPY’KHOCTH U PaJMaHHON MEphI yria, yMETb BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [IpuMeHsaTh nosydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxoauts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSTH ABMXKEHUS
IIJIOCKOCTHU B MPOCTEUIINX CIIy4dasiX.

[IpuMeHATH NONYyYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH MATEMAaTUYECKHE
MOJEIIN JUIS 3a/1a4 PeabHOW JKU3HU U MIPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MNOAO0O0US M TPUTOHOMETPUYECKUX (YHKUUH (MONb3YysCh, I'lE
HEOO0XOMMO, KaJbKYyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3/iejioB U TeEM

KoanuecTBO 4acoB

duaekTpoHHbIe (LU(pPOBbHIE)

Ne ni/m Konrtpoabnbie IIpakTnueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
[Ipocreiime reomeTpruuecKkue GUrypsl
1 U ux cBoiicTBa. 3Mepenne 14 https://m.edsoo.ru/SCDUTTDXL
reOMETPHUECKUX BEITMYUH
2 TpeyronbHuKH 22 1 https://m.edsoo.rt/LUWHI113V3
I1
3 APALICHLHLIC LIPAMBIC, CYMMa YTIoB 14 1 https://m.edsoo.ru/C3QIURDVS
TpeyrojbHUKa
O I
4 KPYICHOUTD M KPYT. & COMETpHITeie 14 1 https://m.edsoo0.ru/ZCZQS49CU
IIOCTPOEHHUS
5 [ToBTOpeHmEe, 0000IIEHNE 3HAHUI 4 1 https://m.edsoo.ru/RJJI3LV3V2
OBUIEE KOJIMYECTBO YACOB I1O0 68 4 0

I[TPOI'PAMME




8 KVIACC

HaumeHoBaHue pa3/iejioB U TeM

KosnuyecTBO 4acoB

JJeKTpoHHbIE (U(POBHIE)

Ne i/ Kontponbnbie IIpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThbI
1 YeTbIpEXyroJbHUKU 12 1 https://m.edsoo.ru/ZLR3S406D
Teopema darneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbBIE 15 1 https://m.edsoo0.ru/F8O5Z09Y 8
TPEYrOJIbHUKU
[Inomane. Haxoxaenue miomanen
3 TPEYTrOJIbHUKOB U MHOTOYTOJIBHBIX (PUTYD. 14 1 https://m.edsoo.ru/QLJ1QDOEP
[Tnomann mogoOHBIX puryp
4 Teopewa Iugaropa u nauana 10 1 https://m.edsoo.ru/4AZHRPYM8W
TPUTOHOMETPUU
VYTriabl B OKpYKHOCTH. BriricanHble u
5 OTCAHHLIE SETHPEXYTOIBIHKN, 13 1 https://m.eds00.ru/J2JOK38GT
KacarenbHsle k okpyxHocTu. Kacanue
OKPY>KHOCTEHN
6 [ToBTOpeHME, 0000IIEHNE 3HAHUI 4 1 https://m.eds00.1u/LX0AVOG6P
OBUIEE KOJIMYECTBO YACOB I10 63 6 0

[NPOT'PAMME




9 KJIACC

HaumeHoBaHue pa3ieioB U TeM

KoanuyecTBO 4acoB

duaekTpoHHbIe (LU(pPOBHIE)

Ne i/ Kontponbnbsie IlpakTnuyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE PeCypChl
padoThI padoThI
1 TpuroroMeTpii. TeopeMBl KOCHHYCOR i 16 1 https://m.edsoo.ru/5172BY40V
CUHYCOB. Permienne TpeyroasHUKOB
[IpeoOpazoBanme moa00wus.
2 Mertpuyeckre COOTHOLIEHUS B 10 1 https://m.edsoo.ru/TS8§CWSWSF
OKPY’KHOCTH
3 BekTtopsr 12 1 https://m.edsoo.ru/X4JFWORCL
4 JlexapToBbI KOOPAMHATEI HA IIJIOCKOCTH 9 1 https://m.edsoo.ru/ISQMGSAFT
[IpaBuibHBIE MHOTOYTOJIBHUKH. J[JTMHA
5 OKPY’KHOCTH U IIONIaAb Kpyra. 8 https://m.edsoo.ru/BMBZSAEUS
Briuncnenune miomanei
6 JIBU>KEeHUS TIIIOCKOCTH 6 https://m.edsoo.rt/SHUMOCSCI
7 Hosropere, 0606meHI:Ie’ 7 2 https://m.edsoo.ru/VYL6CQRSP
CUCTEMAaTH3alMsl 3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTe/ibHbIE PeCYpPChl
padoThI padoTsbI
[Ipocrelime reoMeTpudecKre
1 P P 1 https://m.edsoo.ru/FYDQN6D7B
OOBEKTHI
2 MHOroyroiasHUK, JoOMaHas 1 https://m.edsoo.ru/AXFSLBJZS
CMexHbIe U BepTUKAIbHbIE
3 P 1 https://m.edsoo.ru/4JQRXZTFF
YTJIbI
C
4 MEKHBIC 1 BEPTHIAILHEIE 1 https://m.edsoo.ru/YSNLG4X31
YTJIbI
CMexHbIE U BEPTUKAJIbHBIE
5 1 https://m.edsoo.ru/FHHJZOPSR
YTJIbI
CMexHbIE U BepTUKAIbHbIE
6 P 1 https://m.edsoo.ru/76FDZEETM
YTJIbI
CMexHbIE U BEpTUKAJIbHBIE
7 MEPICHBIC M BEPTHIEILHEL 1 https://m.edsoo.ru/OYZ9EFVSH
YTJIbI
CMexHbIE U BEPTUKAJIbHBIE
8 P 1 https://m.edsoo.rw/TY9P4SITH
YTJIbI
N3mepenne IMHENHBIX U
9 YIJIOBBIX BEJIMYMH, BEIYUCIICHUE 1 https://m.eds00.ru/8QMO00C762
OTPE3KOB U yIJIOB
N3mepenne IMHENHBIX U
10 YIJIOBBIX BEJIMYUH, BEIYUCIICHHUE 1 https://m.edsoo.ru/NBFVSYJO3
OTPE3KOB U yTIJIOB
11 N3Mepenne TMHEHHBIX 1 1 https://m.edsoo.ru/OP6WEFGYY




YTJIOBBIX BEJIMYUH, BHIYHCICHUE
OTPE3KOB U YIJIOB

12

N3mepenne TMHENHBIX U
YIJIOBBIX BEJIMYWH, BHIYUCIICHHUE
OTPE3KOB U yTJIOB

https://m.edsoo.ru/NPPLOG5SEH

13

[Tepumerp u miomanp Guryp,
COCTaBIICHHBIX W3
MPSIMOYTOJIBHUKOB

https://m.eds00.ru/GX8JQNIK9

14

[Tepumerp u miomane Guryp,
COCTaBIICHHBIX W3
NPSIMOYTOJTbHUKOB

https://m.edsoo.ru/YIMHUYBGOD

15

ITonsiTHE O paBHBIX
TPEYrOJIbHUKAX U IIEPBUYHBIE
IIPEICTABICHUS O PABHBIX

¢durypax

https://m.edsoo.ru/MUSTOG8Y7

16

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edsoo.ru/TC7ZNSARE

17

Tpu npu3zHaka paBeHCTBA
TPEYrOJILHUKOB

https://m.edsoo.ru/USPZ6RWCD

18

Tpu npu3zHaka paBeHCTBA
TPEYrOJIbHUKOB

https://m.edsoo.ru/RXS1ZCFR6

19

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

https://m.edsoo.ru/3MK84JONX

20

Tpu npu3zHaKka paBeHCTBA
TPEYrOJILHUKOB

https://m.edsoo.ru/2UOROIT74

21

Tpu npu3zHaka paBeHCTBA
TPEYrOJIbHUKOB

https://m.edsoo.ru/4YTS8EHGOE

22

IIpu3Haku paBeHcTBA

https://m.edsoo.ru/SEMY4YNBR




IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

23

IIpu3naku paBeHcTBa
IIPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB

https://m.edsoo.ru/6RUL5SXGO7

24

CBOIICTBO MeIHaHbBI
MPSIMOYTOJIBHOTO
TpEyroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

https://m.edsoo.ru/7THH7WFDK

25

CBOIICTBO MeIaHbBI
MIPSIMOYTOJIBHOTO
TPEyroJbHUKA, TPOBEAEHHOM K
TUIIOTEHY3€

https://m.edsoo.ru/WQ8PN65SM7

26

PaBHOOEIpeHHBIC U
PaBHOCTOPOHHUE
TPEYTOJIBHUKN

https://m.edsoo.ru/25SHEXJLK4

27

IIpu3Haku u CBOMCTBA
PaBHOOEAPEHHOTO
TpeyrojbHUKa

https://m.eds00.ru/96QU7CN&8V

28

IIpu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TpEyroJibHUKa

https://m.edsoo.ru/FENFO6VFC

29

[Ipu3sHaku u cBOICTBA
paBHOOEIPEHHOTO
TpEeYrojabHUKa

https://m.edsoo.ru/E4VPAPN4Z

30

HepaBeHnctBa B reomerpun

https://m.edsoo.ru/OEXBPKRZE

31

HepasenctBa B reomerpuu

https://m.eds00.ru/O8X71FYQW

32

HepaBeHnctBa B reomerpun

https://m.eds00.ru/0K379K43S




33

HepasenctBa B reomerpuu

https://m.edsoo.ru/MGKELG3AM

34

[IpsaMoOyronbHBIN TPEYTrOIbHUK
¢ yriom B 30°

https://m.edsoo.ru/SOCYEDVQO0

35

[IpsaMoyronbHBIN TPEYTrOIbHUK
¢ yrioMm B 30°

https://m.edsoo.ru/ZZCJV3TUY

36

KonrponsHast pabora o Teme
"TpeyronbHuku"

https://m.edsoo.ru/4LJVWGMSU

37

[TapannensHbIe IPSIMBIC, UX
CBOMCTBA

https://m.edsoo.ru/KIFI1JI0A

38

[TsTeiit noctynar EBkinna

https://m.edsoo.ru/VHBHZQ900

39

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbBIE IPH
NIEPECEYECHUH MTapaJIENbHbIX
MPSAMBIX CEKYIIIEH

https://m.edsoo.ru/2HLKI1J6L

40

Hakpecr nexaiue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHUE YTJIBI,
o0pa3zoBaHHBIC MTPU
MEepECCUCHUH NapAJIEIIbHBIX
MPSAMBIX CEKYIIIEH

https://m.edsoo.ru/UDZCNQXRV

41

Hakpecr nexarue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIbI,
0o0pazoBaHHBIC MTPU
MEPECCUECHNH NapAJIIEIIbHBIX
MPSAMBIX CEKYIIIEH

https://m.edsoo.ru/FOUDW75LA




42

Hakpecr nexarue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
o0pa3zoBaHHBIC MTPU
NepeceyeHn ! NapaulenbHbIX
IPSAMBIX CEKYIIEn

https://m.edsoo.ru/MSOJ5Z21W4

43

Hakpect nexanue,
COOTBETCTBEHHbBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pazoBaHHBIC MTPU
MepeceyeHN N MmapaieTbHBIX
IIPSAMBIX CEKYIIEn

https://m.edsoo.ru/TT46BAY6X

44

[Ipu3Hak napamieabHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pacCTOAHUN OT TOUYEK OJAHOU
IIPSIMOM 10 BTOPOU MIPSIMOM

https://m.edsoo.ru/11C9C3FTN

45

[Ipu3Hak napamieabHOCTH
MPSIMBIX Yepe3 paBEHCTBO
pacCTOAHUN OT TOUYEK OJAHOU
NPSAMON 10 BTOPOH MPSAMOM

https://m.edsoo.ru/SOOH6FMBS

46

CymMma yriioB TpeyroyibHUKa

https://m.edsoo.ru/S3LGUTY32

47

CymMma yriioB TpeyroyibHHUKa

https://m.edsoo.ru/7M6DQD7M4

48

BHemrnue yriel TpeyrojabHUKa

https://m.edsoo.ru/MNJOCGHIL

49

Buemnue yrisl TpeyrojibHHUKa

—_— | | |

https://m.edsoo.ru/DGCCIQFIY

50

KontponbHas paboTa mo teme
"[TapaiienbHbIE IPSIMBIE,
CyMMa YIJIOB TPEeyrojabHuKa"

https://m.edsoo.ru/HGF5SRMBXO

51

OKpy>XHOCTb, XOP/IbI U

https://m.edsoo.ru/AQH5UB50U




JIMaMeTp, UX CBOWCTBA

52 KacarenbHas Kk OKpyKHOCTH https://m.edsoo.ru/1161GKK6L
O

53 KPY/RHOCTD, BHHCANHAA B https://m.edsoo.ru/4FQG2Z4GY
yroiu

54 OKpYIKHOCTD, BIHCAHHAS B https://m.edsoo.ru/8FIWSCRHY
yromu
I1 I'MT

55 OFATHE O > IPHMEHEHHE https://m.edso0o.ru/0YDXH3QT6
B 3aJla4ax
IT I'™MT

56 OIITHE © > HIPHNCHEIHE https://m.edsoo.ru/XG4WUS501J
B 3aJ1a4ax
buccekrpuca u cepeIMHHbBIN

57 MEPIEHIUKYIISIP KaK https://m.edsoo.ru/A2LBET3LC
F€OMETPUUYECKHE MECTA TOUYEK
O

58 KPYHOCTD, OTHCAHHAA 0RO https://m.eds00.ru/9Y404U31E
TpEyroJbHUKA
O

59 KPYXHOCTD, OTHCAHHAA OKOXO https://m.edsoo.ru/YZ7O6NC2Z
TpeyrojbHUKa
O

60 KPY/RHOCTD, BIHCAHHad B https://m.edsoo.ru/45SVSHTZC
TPEYTOJIbHUK
O

61 KPYHOCTD, BIMCAHHAA B https://m.edsoo.ru/OWUW4K8WS
TPEYrOJIbHUK
I N

62 POCTEHIIIG 3a7iaiH Ha https://m.edsoo.ru/WIZOATF77
MIOCTPOCHHE
I o

63 POCTCHITIINE Sa/lat Ha https://m.edsoo.ru/HIY744ST2
IIOCTPOEHHE
Kontponbnas padoTa nmo teme

64 "OKpy>XKHOCTb U KpPYT. https://m.edsoo.ru/OPUFPXM6G

I'eomeTpuueckue nocrpoeHus”




[ToBTOpenue u o6o0IIEHNE
65 3HaHUN OCHOBHBIX MOHSTUI U
METOJIOB Kypca 7 Kjacca

https://m.eds00.ru/075BG25NP

66 HToroBast KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/DQXGRPV72
[ToBTOpeHME 1 0000IIEHNE

67 3HaHUM OCHOBHBIX ITOHSITHM U 1 https://m.edsoo.ru/SPJ6SGBRB
METOJIOB Kypca 7 Kiacca
[ToBTOpeHmEe 1 0000IIEHNE

68 3HaHUM OCHOBHBIX ITOHSITHM U 1 https://m.edsoo.rt/EHZSIL.PE7B
METOJIOB Kypca 7 Kjacca

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




8 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

[Tapannenorpamm, €ero npu3HaKu
Y CBOICTBA

https://m.edsoo.ru/60U99XROP

[TapannenorpamMmm, ero npu3HaKu
Y CBOMCTBA

https://m.edsoo.ru/ XFHDJOUA1

[Tapannenorpamm, €ero npu3HaKu
Y CBOMCTBA

https://m.edsoo.ru/ETRIP7PJH

YacTHble ciiydan
napaiesorpaMMoB
(mpsiMOYTOJIEHUK, pOMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBa

https://m.edsoo.ru/3VO4FOMOZ

YacTHble ciiydan
napauiesorpaMMoB
(mpsiMOYTOJIEHUK, pOMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBa

https://m.edsoo.ru/W3KUZ8901

YacTHble ciiydan
napaiesorpaMMoB
(mpsiMOYTOJIEHUK, pOMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBa

https://m.edsoo.ru/A685LBYSB

Tpaneuus

https://m.edsoo.ru/XGNLG6PX3

PaBHOOOKAs ¥ IPSAMOYTOJIbHAS

https://m.edsoo.ru/SX9DDBQCM




Tpaneuuu

PaBHOOOKAs ¥ IPSAMOYTOJIbHAS

9 1 https://m.edso0.ru/335Z31VAZ
Tpaneuuu
10 Meton yaBoeHUs] MEMaHbI 1 https://m.edsoo.ru/T82GVAQ4U
11 LlentpanpHas cuMMeTpus 1 https://m.edsoo.ru/XTE9B6TQ3
KonTponbhas pabota no teme
12 " HIP ?BH A paboT "H e 1 https://m.edsoo.ru/KQJCPIRMA
YeThIpEXYyroabHUKN
Teopema daneca u TeopemMa o
13 peM 1TeopeM 1 https://m.edsoo.rut/HCAMY3QAS5
MPOMOPIUOHAIBHBIX OTPE3KaX
14 CpenHsisi TMHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/T6VV7A20Y
15 CpenHsisi TMHUS TPEYrOJIbHUKA 1 https://m.edsoo.ru/HYP7VALMK
16 Tpanenus, e€ cpeaHsis TUHUS 1 https://m.edsoo.ru/3GWNZHZ30
17 Tpaneuus, e€ cpeaHss JUHUS 1 https://m.edsoo.ru/BNZI3SK2N
18 [IponopunoHabHbBIE OTPE3KU 1 https://m.edsoo.ru/B8JKYR3P7
19 [IponopiimoHaabHbIE OTPE3KU 1 https://m.edsoo.ru/8C2KXD2IG
20 Ilentp Macc B TpEyroJbHUKE 1 https://m.edsoo.ru/3AG2K031F
21 [TonoGHBIE TPEYTONBHUKH 1 https://m.edsoo.ru/T2WKBADOH
T 0
22 DI TIpHSHAa HOAODI 1 https://m.edsoo.ru/EVX4D7DND
TPEYTOJIbHUKOB
T 3HaKa noao0o
23 P npH3HaKa HOA0oMR 1 https://m.edsoo.ru/SHIVEF8DT
TPEYTOJIbHUKOB
T 0
24 PY IPH3HAKa HONOOHA 1 https://m.edsoo.ru/FOILCOMTB
TPEYroJIbHUKOB
T 0
25 DI TIpHSHAa HOAODI 1 https://m.edsoo.ru/PZZM4X09B
TPEYTOJIbHUKOB
[Tpumenenue momo6
26 PUMCHEHHE HOAOLHA TP 1 https://m.edsoo0.ru/QRZMSVWGA

PCIICHUHU MMPAKTUYCCKUX 3ada1




KonTtponpHas pabota o Teme

27 https://m.edsoo.ru/VY 8PNEXF8
"ITogoOHbIE TPEYTOIBLHUKH"

28 (-BOfCTBA IIOMa/CH https://m.edsoo.ru/EHMESPRXZ
reoMeTpHUecKuX Guryp
@opMyITbl IS 10N

29 TPEyTroJIbHUKA, https://m.edsoo.ru/7LCMID6R]
napasuiesorpaMma
@opMyITbl IS 10N

30 TPEyTroJIbHUKA, https://m.edsoo.ru/JOOM8KQJF
napasuiesorpaMma
DopmyIibl U1 TIIOIIAAN

31 TPEyTrOJIbHUKA, https://m.edsoo.ru/898HY V851
napasuiesorpaMma
DopmyIibl U1 TIIOIIAAN

32 TPEYrOJIbHUKA, https://m.edso00.ru/879ITDCNE
napajiejaorpamma
@opMyITbl IS 10N

33 TPEyTroJIbHUKA, https://m.edsoo.ru/AVI7TXBVUW
napajiejaorpamma

34 Beramcrenne wiomaAeH https://m.edsoo.ru/SI680OAVSEI
CIIOKHBIX (UTYD

35 Tlnoma puryp na werdaroii https://m.edsoo.ru/G4JM76PBP
Oymare

36 [Tnomaau mogoOHBIX huUryp https:/m.edsoo.ru/KVCET1HHC

37 [Mnomaau mogoOHBIX Guryp https://m.eds00.ru/COIXOIW61
3aga4u ¢ IPaKTHYECKUM

38 https://m.edsoo.ru/CFH6PRHOS
coJiepKaHUuEM

39 3aga4M ¢ IPaKTHYECKUM https://m.edsoo.ru/N24T6XFF0




COZIepI)KaHHEM

40

Pemenue 3aga4 ¢ mOMOIIBIO
METOJIa BCIIOMOTaTeIbHOMI
ILIOIIA AN

https://m.edsoo.ru/ASWEVCBCR

41

KoHnTtponbHast pabota 1mo Teme
"TInomans"

https://m.edsoo.ru/RKHOIBMIM

42

Teopema [Tudaropa u eé
pUMEHEHHE

https://m.edsoo.ru/MYONLHONK

43

Teopema [Tudaropa u eé
[IPUMEHEHUE

https://m.edsoo.ru/YVPOOMYNZ

44

Teopema ITudaropa u e€
pUMEHEHHE

https://m.edsoo.ru/2LKVD1853

45

Teopema [Tudaropa u eé
[IPUMEHEHUE

https://m.edsoo.ru/YW8Q15GKD

46

Teopema [Tudaropa u eé
[IPUMEHEHUE

https://m.edsoo.ru/813M9DZJ 1

47

Onpenenenne
TPUTOHOMETPUIECKUX (QYHKITUN
OCTPOTO yTJia MPSIMOYTOJILHOTO
TpEYroJabHHUKa,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHUA B HpSIMOYTOJIBHOM
TPEYroJIbHUKE

https://m.edsoo.ru/6A9U6XM04

48

OCHOBHOE TPUTOHOMETPUIECKOE
TOXKECTBO

https://m.edsoo.ru/2QDXH1YZ5

49

OCHOBHOE TPUTOHOMETPUIECKOE
TOXKIAECTBO

https://m.edsoo.ru/N6342X4EH

50

OCHOBHOE TPUTOHOMETPUUYECKOE

https://m.edsoo.ru/Z90FW4KDD




TOXACCTBO

51

KoHnTtponbHast paboTta 1mo Teme
"Teopema IIudaropa n Hayana
TPUrOHOMETpHUH"

https://m.edsoo.ru/UTLIP99RE

52

Brnucannbie u ieHTpanbHbIE
YTJIbI, YTOJl MEXAY KacaTeIbHOU
1 XOpJIoH

https://m.edsoo.ru/EISFI79UD

53

Brnucannbie u ieHTpanbHbIE
YTJIbI, YTOJl MEXAY KacaTeIbHOU
1 XOpJIoH

https://m.edsoo.ru/43MAHH6UG

54

BHI/ICB,HHBIG n I_[eHTpaJIBHBIe
YTJIBL, YTOJI MEXAY KacaTeJIbHOU
1 XOpJIoH

https://m.edsoo.ru/3ZZGB0OBNG

55

VYrisl MeXAy XOpJAaMu U
CeKyILIUMU

https://m.edsoo.ru/L94GFIER7

56

VYrasl MeXay XopJaMu 1
CEKYITUMU

https://m.edsoo.ru/CEBZS8M 13

57

Brmcanuble 1 onMcaHHEBIE
YEeTBIPEXYTOJIBHUKHU, UX
MPU3HAKHU U CBOMCTBA

https://m.edsoo.ru/EF64M7KVW

58

BnucanHsble v onucaHHbIe
YEeTBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA

https://m.edso0.ru/X56Y75XJ3

59

BnucanHbIe U onMCaHHbBIE
YEeTBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/4IKJOGXSD

60

[IpruMmeHeHue CBOMCTB
BIIMCAHHBIX U OMUCAHHBIX

https://m.edsoo.ru/FDUOS6UKR




YEeTBIPEXYTOJIBHUKOB IIPU
peLIeHUU TEOMETPUYECKUX 3a1a4

61

IIpuMeHeHue cBOMCTB
BIIMCAHHBIX U ONHMCAHHBIX
YEeTBIPEXYTOJIBHUKOB IIPU
peLIeHUN T€OMETPUYECKUX 3a]1a4

https://m.edsoo.ru/16MMU1G86

62

BzaumHoe pacnionoxkeHue JByx
OKPYXHOCTEH, 0011I1e
KacaTCJIbHbIC

https://m.edsoo.ru/HNR974104

63

Kacanue okpyxHOCTEM

https://m.edsoo.ru/3CXC31A41

64

KonTtponbHas pabora no teme
"VTIIBl B OKPY’KHOCTH.
Brnincannsle u onucaHHbIE
YEThIPEXYTOJIbHUKHU"

https://m.edsoo.ru/C9VEDRQZJ

65

IToBTOpEHNE OCHOBHBIX NTOHATHI
Y METOJI0B KypCOB 7 U 8 KJIacCOB,
00o011eHne 3HaHUH

https://m.edsoo.ru/CH082971.J

66

IToBTOpEHKHE OCHOBHBIX MOHATHIA
Y METOJI0B KypCcOB 7 U 8 KJIacCOB,
00o011eHne 3HaHUH

https://m.edsoo.ru/1ERGIJKPU6

67

HroroBast koHTpOIbHAs paboTa

https://m.edsoo.ru/J7Z8ZK4IE

68

IToBTOpEHNE OCHOBHBIX NTOHATHI
Y METOJI0B KypCcOB 7 U 8 KJIacCOB,
000011IeH1Ee 3HAHUI

https://m.edsoo.ru/BHTMJS7YA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




9 KJIACC

KoanuyecTBO 4acoB

Ne Hdara JJIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bceero u3ydeHus: 0o0pa3oBaTeJIbHbIC PeCypChl
padoThbI padoThI

Onpenenenue

1 TPUTOHOMETPHUECKUX (DYHKIIUN 1 https://m.edsoo.ru/CD1X6AAL2
yriaoB ot 0° 1o 180°

2 dopmyJibl TPUBEICHUS 1 https://m.edsoo.ru/OBNBY3J20Q

3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/RHIDMBXJS

4 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/KOM41J37R

5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/JUPIR2ISZ

6 Teopema cuHycOB 1 https://m.edsoo.ru/ANH6PTII7

7 Teopema cunycoB 1 https://m.edsoo.ru/4AL WCLZGKB

8 Teopema cuHycOB 1 https://m.eds00.ru/6NO2CEW IN
H

9 AXOIACHHIE JUTHH CTOPOH 1 1 https://m.edsoo.ru/3ILX8ICNG
BEJIMYUH YTJIOB TPEYTOJHbHUKOB

10 Pemienue TpeyroibHIUKOB 1 https://m.edsoo.ru/KJ889LIVV

11 Pewrenne TpeyroibHIUKOB 1 https://m.edsoo.ru/ASEP9BMXS

12 Pemenue TpeyroabHUKOB 1 https://m.eds00.ru/992MSU6ZU

13 Pemenue TpeyroabHUKOB 1 https://m.edsoo.ru/DH52RQGDI
IIpaxTueckoe E€HEHUE

14 P fppMeHeHH 1 https://m.edsoo.ru/6N7QYFLH7
TEOpEM CUHYCOB U KOCHHYCOB
IT

15 PAICTITIECROC TPHMEHEIHE 1 https://m.edsoo.ru/JXOUN27RH
TEOPEM CUHYCOB M KOCUHYCOB
KonTponbhas pabota no teme

16 OHTPOJIBHAT pabota Ho TeM 1 | https://m.eds00.r/TK6LFSOQC

Pewienne TpeyronbHUKOB




17

[TonsTHe 0 MpeoOpazoBaHUH
nmoxoous

https://m.edsoo.ru/WPA4QONZN

18

COOTBETCTBEHHBIE DJIEMEHTEI
oI0OHBIX PUTyp

https://m.eds00.ru/6 WZ4YFOAQ

19

CoOTBETCTBEHHBIE JIEMEHTHI
MOAOOHBIX PUTyp

https://m.edsoo.ru/LFK1UZATS

20

Teopema o mpousBeaeHUN
OTPE3KOB XOPJ, TEOpEMA O
MIPOU3BEACHUN OTPE3KOB
CEeKYILUX, TeOpeMa O KBajpaTe
KacaTeJIbHOU

https://m.edsoo.ru/KLRAL11S8

21

Teopema o mpousBeaeHUN
OTPE3KOB XOPJ, TEOpEMa O
MIPOU3BEACHNUN OTPE3KOB
CEeKYILUX, TeOpeMa O KBajpaTe
KacaTeJIbHOU

https://m.edsoo.ru/LYNT6HMDS

22

Teopema o mpousBeAeHUN
OTPE3KOB XOPJ, TEOpEMa O
MIPOU3BEACHUN OTPE3KOB
CEeKYILUX, TeOpeMa O KBajpaTe
KacaTeJIbHOU

https://m.edsoo.ru/UJOEI9T2A

23

[IpuMeHeHne TeOpeM B PELLICHUH
TFE€OMETPHYECKUX 3a7a4

https://m.edsoo.ru/TOB48A8CV

24

[IpuMeHeHne TeopeM B pPELLICHUH
r€OMETPUYECKUX 3a1a4

https://m.edsoo.ru/RTSQ4CQSP

25

[IpumeneHne TeopeM B pelIeHUU
reOMEeTPUYECKUX 3a7a4

https://m.edsoo.ru/VULVGR288

26

KonrponsHast pabora o Teme

https://m.eds00.ru/0949L1L15C




"ITIpeoOpa3oBanue mMoagoousl.
Metpuueckre COOTHOIIEHUS B
OKpy>XHOCTH"

27

Omnpenenenne BEKTOPOB.
Pu3NYEeCKU U TEOMETPUIECKUN
CMBICJI BEKTOPOB

https://m.edsoo.ru/J3CES39AE

28

CrnoxeHue 1 BBIYUTaHHUE
BEKTOPOB, YMHOXXEHHE BEKTOpA
Ha YUCII0

https://m.edsoo.ru/KGY8I1BY7

29

CrnosxeHue 1 BBIYUTaHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha YUCII0

https://m.edsoo.ru/LDRAMZ9Y7

30

CrnosxeHue 1 BBIYUTaHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha YUCII0

https://m.eds0o0.ru/DOG68804Y

31

PasnosxeHue BekTopa 1o 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM

https://m.edsoo.ru/J2TDGKREQ

32

Koopaunatsl BekTopa

https://m.edsoo.ru/ITYKUMLBW

33

CkansipHO€ ITpOU3BEIEHUE
BEKTOPOB, €ro MPUMEHEHUE IS
HAaXOJK/ICHHS JUTMH U YTIIOB

https://m.edsoo.ru/OUDML31UP

34

CkansipHo€ NMpou3BEICHUE
BCKTOPOB, €ro NpuMCHCHHUEC JIA
HaXOXKJICHHS JUTUH U YTIIOB

https://m.edsoo.ru/AADOETIFV

35

Pemmenue 3a1au ¢ mOMOIIBIO
BEKTOPOB

https://m.edsoo.ru/2JR4517A1

36

Permrenue 3agad ¢ mOMOIIBIO
BEKTOPOB

https://m.edsoo.ru/AMZ5CARLT




IIpuMeHeHre BEKTOPOB IS

37 https://m.edsoo.ru/XIGOFOJII
pereHus 3ana4d GU3NKN

38 Konrponwnas paora no reme https://m.edsoo0.ru/XRYOSPMOO
"BexTops!"

39 JleKapTOBbI KOOPAHHATSI TOHEK https://m.edsoo.ru/MHQLIZYYO
Ha TUIOCKOCTH

40 VYpaBHeHue npsMon https://m.edsoo.ru/9IUZRULTD

41 YpaBHeHue npsamoit https://m.edso00.ru/8I0UXVNZK

42 VYpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/94M1DDAX9

43 Koopaunarer Totex nevpecequI/Iﬂ https://m.edsoo.ru/DRGH38D3G
OKPY>KHOCTH U TIPSIMOit
MeTtoa KOOpAMHAT MIPU PEIIeHUN

44 FeOMETPUYECKHUX 3a/1a4, https://m.edsoo.ru/1AMXQ157N
MPAKTUYECKHX 3a]a4
Meroa KOOpAUHAT IPU PEILICHUU

45 TeOMETPUYECKUX 3a/1a4, https://m.edsoo.ru/XFTU86021
MPAKTUYECKHX 3a]a4
Meroa KOOpAUHAT IPU PEILICHUU

46 F€OMETPUYECKUX 3a/1ay, https://m.edsoo.ru/SS4ULS6P3
MPaKTUYECKUX 3a/1a4
KontponbHas padoTa mo teme

47 "JlexapTOBbI KOOPNHATHI Ha https://m.edsoo.ru/WRGPEQB3J
MJIOCKOCTH"

48 HpaBibHbie MHOrOYTOMBRIKIL, https://m.edso0.1/DOLCSQMPG
BBIUYHCIICHUE UX 3JIEMEHTOB

49 Uucno n. InuHa OKpyKHOCTH https://m.eds00.ru/2T61GISCK

50 Yucno n. [InuHa OKpyKHOCTH https://m.edsoo0.ru/9D2XNUVZB

51 JInuHa 1yru OKpy>KHOCTH https://m.edsoo.ru/SOYASAM3K




52

Panuannas mepa yrna

https://m.edsoo.ru/693M9FRD2

[Inomane kpyra, cekropa,

53 https://m.edsoo.ru/SERUOYOF5
CerMeHTa
ITnoma, a, CEKTopa

54 JIOMAL Kpyra, cexTopa, https://m.edsoo.ru/8STYSLUQXO0
cerMeHra
I1

55 JTOMAL Kpyra, cexTopa, https://m.edsoo.ru/YMASESDLX
CerMeHTa

56 TlousaTue o IBMXKEHUHU IUIOCKOCTH https://m.edsoo.ru/4ZNZMHHVZ
ITapanne 1 IIEpEHOC

57 PALTEILHBIH HEPEHOC, https://m.edsoo.ru/WWY INSIZE
MMOBOPOT
n o

58 ApAITCILHBIH EpEHOC, https://m.edsoo.ru/F1QISOWZA
MTOBOPOT
ITapamne 1 IIEpEHOC

59 PALTEIILHBII HIEPEHoc, https://m.edsoo.ru/D51X77IR 1
MMOBOPOT
ITapanne i TIepeHocC,

60 PALTCILHEI TEPeH https:/m.eds00.ru/GMG7L5683
MMOBOPOT
N N

61 PHMCHCIHHE JIBHACHHHI HpH https://m.edsoo.ru/ WRRE97U1Q
pelIeHny 3a1a49
KontponbHas padoTa mo TeMam
"TIpa € MHOTOYTO ;

62 PABHJIBHBIE MHOTOYTOTBHHKH https://m.edsoo.ru/RNUG3USAL
OKpy>KHOCTb. [IBHKEHUS
miockoctu"
[ToBTOpeHue, 0600mIEH e,
cUCTEMAaTH3a 3HaHUH.

63 HMCTEMATHSATHA SHARHH https://m.edsoo.ru/MDGLRIQ00
N3MepeHne reoMeTpruiecKux
BeNMYuH. TpeyroasHUKN
IToBTOpEeHue, 06001IEHE

64 BTOPEHHE, HICHHC, https://m.edsoo.ru/EFTNXPQ2E

cucTeMaTH3als 3HaHUH.




[TapannensHble 1
MePIEeHIUKYIISIPHBIE TIPSIMbIE

[ToBTOpenue, 06001IEHNE,
cucTeMaTHu3alus 3HaHuH.

65 OKpy>XHOCTb U KPYT. 1 https://m.edsoo.ru/BVACRATOO
['eomeTpruecKue MOCTPOCHUSI.
VYTiIbl B OKPYKHOCTH
[ToBTOpeHue, 06001IEHNE,
66 ;T;:iizzaiii;zzzzze 1 https://m.edsoo.ru/MOGX4Y GON
OKPY>KHOCTH MHOTOYTOJIbBHUKOB
67 HroroBast koHTpOIBHAS paboTa 1 https://m.edsoo.rt/EU9L2Q7GV
68 I;I(’Ci?\f;;izuﬁof}f;?;ﬁe 1 https://m.edsoo.r/0GT7I3 W64
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBEPsSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
6 I'eomeTpus
Pacrio3naBaTh M3y4eHHBIE T€OMETpUUYECKUE (DUTYPBI, OMPEIENATh HX
B3aUMHOE PACTOJOXKEHHE, H300pakaTh T'€OMETPUUYECKHE (QUTYPHI,
6.1 BBITIOJIHATh YEPTEKU MO YCIOBUIO 3anayu. M3MmepsTh JTUHEHHBbIE U
YIJIOBBIE BEJIMYUHBI. PemaTe 3a1a4n Ha BEIYMCIICHUE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenath TpyOyIO0 OIEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEAMETOB B
6.2 peanbHOM JKW3HH, pa3MepoB NPHUPOAHBIX OOBEKTOB. Pazmmnuarte
pa3Mepsl ATHX 00BEKTOB MO MOPSIKY BETUIHMHBI
6.3 CTpouth 4epTeKH K FT€OMETPUUECKUM 3a/1a4amM
[Tonb30oBaTbcst MpU3HAKAMK PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh
6.4 MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIHbHUKOB MPH PEIICHUN
3a1a4y
6.5 [IpoBomuTh  JIOTMYECKHE  paCCYXAEHHS C  HMCHOJb30BaHUEM
' F€OMETPUUYECKUX TEOPEM
[Tonb3oBatbes MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEAHMaHbI, MPOBEAEHHON K THUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4
Onpenenars napawieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE
6.7 oOpa3yeT ¢ HUMH cekymias. OnpenensaTh MapaieNbHOCTh NPSAMBIX C
' IIOMOLIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPAMOU IO TOYEK
JIpYyrou mpsMoin
6.8 Pemate 3amaun Ha kieryaToit Oymare
- [IpoBOANTHL BBHIYMCIACHUS M HAXOOUTh YHUCIOBbIE U OYKBEHHbIE

3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3adadax C HCIHOJIb30BAHHEM




CyMMBI YIJIOB TPEYTrOJIbHUKOB U MHOTOYI'OJBHHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NPU TEPECEYCHUU JIBYX MapajUIeIbHBIX MPSIMbIX

cekyIieil. Pemarh mpakTuveckue 3a1auu Ha HaXOXICHUE YTIIOB

Bnanetp NOHSATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh

6.10 OIpeNeNiATh OUCCEKTPUCY yria M CEepeAMHHBIA NEePHeHIUKYIp K
OTpE3KY KaK Fr€OMETPUYECKHNE MECTa TOUEK
@opMynHpoOBaTh ONPEAEIEHUS OKPYKHOCTHM M Kpyra, XOpAbl H
6.11 JuaMerpa OKpPYXKHOCTH, II0Jb30BAaTbCsl HMX CBOWCTBAMHU. YMETh
IIPUMEHATH 3TU CBOMCTBA NPU PEIICHUH 3a7a4
BrageTre moHATHEM ONHWCAHHOW OKOJIO TPEYTrOJbHHUKA OKPYKHOCTH,
yMmeTh HaxoguTh €€ ueHtp. Ilomp3oBatbes QakTamMu O TOM, UTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJTHON TOYKE, U O
TOM, YTO CEPENMHHBbIE NEPIEHIUKYISAPBl K CTOPOHAM TPEYrOJIbHUKA
MEePECEKAIOTCA B OJTHOM TOUKE
Biagers mOHATHEM KacaTeIbHOM K OKPYXXHOCTH, II0JIb30BaThCs
6.13 TEOpEMOM O TEPHEeHAMKYISIPHOCTH  KacaTellbHOM U  paauyca,
MPOBEIEHHOTO K TOUKE KaCaHUs
6.14 Ilonp30BaTbcs MPOCTEHIIMMU T'€OMETPUUYECKUMHU HEPAaBEHCTBaMH,
' [TOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOIUTE OCHOBHBIE T€OMETPHUYECKHE IOCTPOEHUS C IOMOILBIO
' LUPKYJIS U JIMHEUKU
8 KNIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsIeMoro .
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 0011€er0 00pa30BaHUs
pe3yjabTara
6 I'eomertpus
61 Pacno3HaBaTe OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
' 10JIb30BAThCA UX CBOMCTBAMU IIPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4
6.2 IIpumeHsTh CBOWCTBA TOUYKM IIE€PECEUEHUS MEAMAH TPEYroJbHUKA
' (meHTpa Macc) B pelIeHUH 3a1a4
63 Bnagers noHsTHEM CpeaHEN JMHMM TpPEYrojbHMKa W TpamleluH,

NPUMEHSTh HX CBOICTBAa MpPH pPEIIEHUH TEeOMETPUYECKUX 3ajad.




[Tons3oBatbes Teopemoit dasieca U TeoOpeMoid 0 MTPOMOPLHMOHATBHBIX

OTpEC3KaxX, MIPUMCHATD UX JIS1 pCHICHUS NPAKTUYCCKUX 3a/1a4

6.4

[IpuMeHsATH TNpHU3HAKU 1OAO0OUS  TPEYroJbHUKOB B  PEIICHHH

rCOMETPHUICCKUX 3aaa4d

6.5

[Tonp3oBatbest Teopemoii [Tudaropa mis pemeHns TeOMETPUIECKUX U
mpakTH4eckux 3agad. CTpouTh MaTEMAaTUUYECKYyH0 MOJEIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JeNIaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHEC TJIMHBI

6.6

Bnagers moHSATHAMU CHUHYCa, KOCHMHYCAa MW TaHI'CHCAa OCTpOro yria
IpsAMOYT'OJIBHOTO TPECYIrOJIbHHKA. Ilonp30BaThCs 3THMH ITOHSATHSIMU

A PCIICHUS MMPAKTUYCCKUX 3a1a4d

6.7

Beruncnsate (pa3snuvHBIME crioco0aMu) IUIOMIAAs TPEYrodbHUKA U
MJIOMIAId MHOTOYTOJBHBIX (GUryp (MOJB3ysAch, TaAe HEO0OXOAMMO,
KaJbKyIATOpOM). [IpUMEHSATh TOJTy4YeHHbIE YMEHHS B NPAKTHUYECKUX

3agadax

6.8

BitageTs NOHATUAMY BIMCAHHOT'O M LIECHTPAJIBHOIO yIjla, UCIIOJIb30BaTh
TEOpEMBI O BIIMCAHHBIX YIVIaX, Yriax MeXIy XOpAaMu (CEKyIIMMH) U
yrile MeXJy KacaTelIbHOM M XOPAOW IPHU PELICHUH I€OMETPUUECKHUX

3a1a4

6.9

BJ'IaI[CTB IOHATUEM OIIMCAHHOI'O LIeTI)IpéXYI"O.]'II)HI/IKa, IIPUMCHATH

CBOMCTBA OIIMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4

6.10

[IpuMeHATh TONy4YEHHBIE 3HAHUS HAa TMpPaKTUKE — CTPOUTh
MaTeMaTU4YeCKUe MOJENIM I 3ajlad pealbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MNPUMEHEHHEM Toao0us U

TPUTOHOMETPHUH (TIOJIB3YACH, TA€ HEOOXOIUMO, KaJTbKYJISITOPOM)

9 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomeTrpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUTH C UX

MOMOUIBIO PA3JUYHBIE AJIEMEHTHl MPSMOYTOJIBHOTO TPEYroJabHUKA




(«pemieHne  TPAMOYTOJBHBIX — TPEYTrOJbHUKOB»). Haxomuts (¢

MOMOUIBIO KaJIbKYJIATOPA) ATUHBI U YIJIbI 1711 HETAOIMYHBIX 3HAYCHHH

6.2

ITonb3oBatTbes dopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKACHHUS COOTHOLICHWH

MCKAY TPUTOHOMETPHUIYCCKUMHA BCIIMUMHAMU

6.3

Hcnons3oBath TeOpeMbl CHHYCOB M KOCHHYCOB [UJISi HAXOXICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYroJbHUKA («PELICHUE TPEYrOJbHUKOBY),

MPUMEHSTh UX MPU PEIICHUU T€OMETPUUECKUX 3a1a

6.4

Bnagerp moHATHSAMH TpeoOpa3oBaHUs IMOJO0O0HUS, COOTBETCTBEHHBIX
aneMeHTOB MoAoO0HbIX (uryp. Ilomb3oBaThCs CBOMCTBAMU TOH00US
MIPOU3BOJBHBIX (DPUTYP, YMETh BBIYHUCIATH JUIMHBI M HAXOAUTH YTIIBI Y
nono6ubx Quryp. IlpuMeHaTh cBOCTBa MOJO0MS B MPAKTHYECKHX
3ajla4ax. YMeTh TPHBOIUTH MNPUMEPHl IMOJAOOHBIX (uryp B

OKpYIKaroIieM MHUpe

6.5

Ilonp30BaThCA TCOpEMaMu O TMPOU3BCACHUHU OTPE3KOB XOopHA, O

MIPOM3BEICHNN OTPE3KOB CEKYIIUX, O KBaJlpaTe KacaTeabHOU

6.6

Ilonb30BaTbCcst  BEKTOpaMM, IIOHUMAaTb HX TE€OMETPUYECKUH U
¢Gu3n4eckuil CMbICI, NPUMEHATh MX B PEUIEHUH T€OMETPUYECKHUX U
¢busnyeckux 3anay. IIpuMeHATH CKaIspHOE NMPOU3BEICHHE BEKTOPOB

I HAXOXKACHUA NJIMH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpAMHAT Ha IIJIOCKOCTHU, IPUMCHATH €TI0 B

PCIICHUU T'COMCTPUYICCKUX U MTPAKTHUYICCKUX 3ada1

6.8

Brnagetp NOHATMSMHM — NPaBUIBHOIO  MHOTOYTOJIBHUKA,  JJIMHBI
OKPYKHOCTH, [UIMHBI JAYI'M OKPYKHOCTM M paJUaHHOM Mephl yria,
YMETh BBIYMCIATH IUIOWAAb Kpyra M ero vactel. IlpumeHsaTts

MOJIYUYCHHBIC YMCHUS B MPAKTUYCCKUX 3adavdax

6.9

HaxoauTe ocu MM EHTPBl CUMMETPHUH (GUTYp, TPUMEHATH ABHKCHHS

IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

6.10

[IpumeHsTh TONyYeHHBbIE 3HAHUS HA [pPaKTUKE — CTPOUTHh
MaTeMaTUYecKrue MOJAENH AJiA 3a]ad PeaibHOW KU3HU U TPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MNPUMEHEHHEM Toao0us U

TPUTOHOMETPUYECKUX  (DyHKIUH (MONB3ysICh, T/A€ HEOOXOAMMO,




KaJIbKYJIAITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomeTpus
Hauanensie nonsatus reomerpun. Touka, npsimMasi, OTpe30K, Jyd. Yron. Bumgs
6.1 yrioB. BeprukanpHble M cMexHblE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapannenbHOCTh U NEpIEeHANKYISIPHOCTD MPSMBIX
6.2 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOWCTBAa OCEBOW CHMMETPHH.
' [Ipumepbl CHMMETPHUH B OKPYXKAIOIIEM MUPE
63 OCHOBHBIE TIOCTPOECHHSI C TIOMOIIBIO LUPKYJIS U JMHEHKU. TpeyrosibHUK.
' BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOempeHHBIT W  paBHOCTOPOHHMM  TpeyrojbHUKH. HepaBeHCTBO
' TpPEYrojabHUKa
6.5 CpoiicTBa ¥ TpH3HAKKM PaBHOOEIPEHHOro TpeyroiabHUKa. [Ipu3Haku
' pPaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa 1 NPU3HAKU MapajlIeNbHbIX IpAMbIX. CyMMa YIJIOB TPEYrOJIbHHUKA.
' Bremnue yriibl TpeyrojabHHUKa
[IpsamoyronbHbIi  TpeyroabHUK. CBONCTBO MeIHMaHbl MOPSIMOYTOJIBLHOIO
67 TpEyroJIbHUKA, MPOBEAEHHOM K TrunoreHyse. IIpusHaku paBeHCTBa
' MPSAIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTroJIbHBINA TPEYrOJBHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuUM: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa O OojibIieM yriae | OOJbIIeil CTOpOHE
TpeyrojbHuKa. lleprieHauKysp U HakJIOHHAast
6.9 I'eomerpuueckoe Mecto TOYeK. buccekrpuca yrima W CepeaUHHBIN
' MEPIEHAUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK
OKpy’XKHOCTh M Kpyr, XopJa W JuaMeTp, HuX CBoHcTBa. BzaumHoe
6.10 pacrlojoXKeHUue OKpY)KHOCTH U npsmou. KacarenbHas u cexkymas K

OKPYKHOCTH

6.11

OxpykHOCTb, BIUCaHHas B yroj. BmucaHHas ¥ omucaHHas OKPYXXHOCTH

TpeyrojbHUKa




8 KVIACC

Kon IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

6 I'eomeTpus

6.1 UYerslpéxyroabHuku. [1apamnenorpamMm, ero npu3sHaku U CBOMCTBa

6.2 [TpsaMoyronbHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

63 Tpanenus, paBHOOOKast Tpamnenus, € CBOMCTBA U Mpu3Haku. [IpsiMmoyroiabHas
' Tpaneuus

6.4 Meron yaBoenuss menuansl. LlenTpansHas cumMmerpus. Teopema Paneca u
' TeopeMa O MPONOPUUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUYM TPEYTOJIbHUKA U Tpaneluu. LleHTp Macc TpeyroibHuKa

6.6 [TogobOue TpeyrodbHUKOB, KO3 dunmeHt mnomodus. I[lpusnakum momoOus
' TpeyroabHUKOB. [IpMeHeHne moo0us Mpy peIeHN: MPAKTUYECKUX 3314
6.7 @opmynel AN IUIOMIAAM  TPEYrojlbHUKA, MapaijenorpaMma, pomba
' Tpaneuuu

. CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIMIAJCH
' MoA0OHBIX PUTyp

6.9 Brruucnenue mioniazei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare

210 Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa npu pereHun
' MIPAaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHTE€HC OCTPOrO yria IMPSMOYTOJIBHOTO TPEYrOoJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. [pUrOHOMETpUYECKHE
¢byakuum yrios B 30°, 45° u 60°

- Brnucanneie W 1EHTpaidbHBIE YIUIBI, YIrOJ MEXKIYy KacaTelbHOW W XOpAOM.
' VYTiel MeXAY XOpIaMU U CEKYLTUMU

6.13 Brnucannsie v onmMcaHHbBIE YETHIPEXYTOJbHUKHI

6.14 B3anmHoe pacnonoxxkeHue IBYX OKpyxkHocTeld. Kacanwe OKpyKHOCTEH.

OOu1re KacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblil 3JIeMEHT COIepP/KAHUA

6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYIIBI IPUBEACHUS
Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M Te€OpemMa CUHYCOB. Pelienue
6.2 MPAaKTUUYECKUX 3aJlad C HCIOJIb30BAHUEM TEOPEMbl KOCHMHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [IpeobpazoBanne moaoo6us. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o npou3BeeHUH OTPE3KOB XOP/, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
' CEKYIINX, TeOpeMa O KBaJpare KacaTeJbHOU
Bexktop, nmnuHa  (MOAynb) — BEKTOpa,  COHANpaBl€HHbIE  BEKTOPBI,
65 MPOTUBOIMOJOKHO HANpPABJICHHBbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepalluy HaJl BeKTopamu. Pa3znokeHue BeKTopa mo JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkalisipHOe NpPOU3BEACHUE BEKTOPOB, MPUMEHEHUE IS
' HAXO0XJACHUS JUIMH U yTJIOB
JlekapTOBBI KOOPAWHATHI HA MJIOCKOCTH. YPAaBHEHUS NMPAMON U OKPYKHOCTH B
6.7 KOOpJAMHATaX, IEPECEUCHNE OKPYKHOCTEU U MpsAMbIX. MeTo ] KOOpJAUHAT U €ro
MpUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJTBHUKH
6.9 JlnuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BbIYUCICHHE UIUH TyT
' OKPYKHOCTEHN
6.10 [momane kpyra, cekropa, CerMeHTa
611 JIBU>KeHHsI TUIOCKOCTH U BHYTPEHHHE CHUMMETpUM ¢(uryp (31eMeHTapHbIe

npencrasienus). [lapamiensuslii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTamM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOIO
o0miero oopaszosanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh MOHATHUSAMU: MHOXECTBO, ITOAMHOKECTBO,
olepanuy HaJ MHOXKECTBAMHM; YMCHHME OIEPUPOBATh IOHATHIMM:
rpad, cBs3HBINH rpad, AepeBo, IHMKI, NPUMEHATh UX IPH PEIICHUH
3aJa4; YMEHHE UCIIOIb30BaTh IpauuecKoe NpeiCcTaBIeHUe MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLECCOB U ABJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4yeOHBIX MMPEIMETOB

YMeHue onepupoBarh MOHITHIMH: ONpPEIEIeHHEe, aKCHOMa, TeopemMa,
JI0KA3aTelIbCTBO; YMEHUE PACIO3HAaBaTh HCTUHHBIE U  JIOXKHbBIC
BBICKA3bIBAHUS, MPHUBOJUTH MNPUMEPhl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAHU M

YMeHue omnepupoBaTh MOHATUSMHU: HATypaJllbHOE YHWCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJlbHbIX 4YHUCEN, IPU3HAKU
JeIMMOCTH, 1IEJI0€ YHCIIO, MOJYJh dYHCla, OOBIKHOBEHHas ApoOb U
JecsTHYHas Opo0b, CTAHIAPTHBINA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTHYecKud KBAaApATHBI KOPEHb;
YMEHUE BBINOIHATH JEUCTBHS C 4YUCIaMH, CpaBHUBAaTh U
YOOpSAOYMBATh 4YHCIA, NPEACTABIATh YWCIAa HAa KOOPAWHATHOU
NpsSIMOM, OKPYIJIATH 4YHUCIA; YMEHHE JelaThb MNPUKUAKY U OLEHKY

pe3ynbTaTa BRIYUCICHUN

YMeHHUe omnepupoBaTh MOHATHAMHU: CTETEHb C LEJNBIM ITOKa3aTeseM,
apu(MEeTHYECKUI KBaJpaTHBII KOpeHb, MHOTOYIEH, ajredpanyeckas
apo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATYPalbHOW CTETEHH
Oosibllle €AMHUIBI; YMEHHE BBIOIHATH pPACYETl MO (opmysam,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-pAllMOHATBHBIX BBIPOKEHUH U
BBIPRXEHUI C KOPHSAMH, Pa3oKEHHE MHOTOWJIEHa Ha MHOXKUTENH, B
TOM 4HCJIE€ C HCHOJb30BaHWEM (GOPMYNT pPAa3HOCTH KBAaJpaToB U

KBaJpara CyMMBI U Pa3HOCTH

YMenue ONneprupoOBaTh NOHATUAMU: YHUCJIOBOC PAaBCHCTBO, YPABHCHHUC C




OJIHOM TIEPEMEHHOI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pellaTh JMHEHHbIE U KBaJApaTHbIE YpaBHEHUS,
IpOOHO-pALlMOHATIBHBIE YPABHEHUS C OAHON NEPEeMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUH, JIMHEHWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTrux MpeIMETOB
U TIPaKTUYECKUX 3aJad; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peleHH

yYpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBath MOHATUIMH: QYHKIHS, rpaduk QyHKIUU, HYIU
byHKIUH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEE ¥ HaUMCHbIIEE 3HAUYCHUS
byHKINNT; yMEHUE OTIepupPOBaThH MOHATUSIMH: npsimast
MPONOPIMOHAILHOCTh, JTHHEWHAs (QYHKIUS, KBaJApaTuIHas ()YyHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapaboia, rumepoosna; yMmeHue
CTpouTh rpaduku GYHKIIUHA, UCTIOIB30BaTh TPAdUKH ISl ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IJIsl PELIeHHs 3a/1ad U3 APYTHX
Y4eOHBIX TPEIMETOB W pPEaJbHON JKU3HH; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BeTUYUHAMU

Ymenue OIIepUpOBAThH HOHSTUSMU: [I0CJIEI0BATEIbHOCTb,
apudmernyeckas U TeOMeTpuyeckass  IPOrPEecCUu;  YMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENLHOCTEH, (HOPMYIBI CYMMBI U
o0miero 4jeHa MpU pelIeHUuH 3a/iad, B TOM 4YHCIEe 3a1ad U3 APYTUx

y4eOHBIX IPEIMETOB U PEATHLHOM KUZHU

YMeHue pemars 3aadd pasHbIX TUIOB (B TOM 4YMCIE HAa IPOLEHTHI,
JIOMM W 4YacTH, JBWXKEHHE, paboTy, LIeHy TOBapOB U CTOMMOCTb
MOKYTIOK U yCITyT, HAJIOTH, 3aJ]a4i U3 00JIaCTH YIpaBIEHUS JINYHBIMU U
CeMEWHbIMU  (MHAHCAMM); YMEHHE  COCTABJISATh  BBIPAKECHHUS,
YpPaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO  3aJayH,
UCCIIeIOBaTh MOJYYEHHOE pPEIIeHUE U OICHHWBAThH IMPABIONOAOOHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBath MOHATUAMHU: GUTYpA, TOUYKA, OTPE3OK, MpsAMasd,
Ty, JIOMaHasi, yroj, MHOTOYTOJIbHHK, TPEYrOJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTOJbHUKH, MPSMOYTOJbHBIA TPEYrOJbHHUK,

MeanaHa, OMCCEKTpUCa M BBICOTA TPEYroJbHHKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMMm, pomM0O, TpPSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; ymMeHue pemaTh 3aqadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB QUTYp U (PaKTOB

10

VYMeHue omepupoBaTh IOHATHSMU: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaUIEIbHOCTh W TMEPHEHIUKYISPHOCTh MPSMBIX,
yrod MeXIy TpsMBIMH, TEPIEeHANKYISAp, HAKIOHHAS, IPOCKIHS,
nonobue ¢puryp, moo0HbIe TPEYTOJILHUKH, CHMMETPHSI OTHOCUTEIIEHO
TOYKM W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nonobue ¢uryp, napauienbHOCTh U NEPHEHIUKYISAPHOCTD MPSAMBIX B

OKpYIKaroIieM MHUpe
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YMeHue onepupoBaTh IMOHATUSAMM: JUIMHA, PACCTOSIHUE, YIOJd
(BeMIMuMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IIOLIAMb;
yYMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKpYKaIOIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynsl TepuMeTpa U  IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIUHBI OKPY)KHOCTH U IUIOIIAIM Kpyra, oObema
MPSIMOYTOJIBHOTO IapajuIeNIENUIENa; YMEHUE NPUMEHATh NpPU3HAKU
paBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHHS JJIMH, PACCTOSTHUM, IUTOIIaneH
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YMeHune wu3zo0pakarb IUIOCKHE (UTYpI W HX KOMOWHAIIWH,
POCTPAHCTBEHHBIE (UTYPBI OT pPYKH, C TIOMOUIbIO YEPTENKHBIX
WHCTPYMEHTOB ¥ OJIGKTPOHHBIX CPEJICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIIMCAHUTO
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YMeHue onepupoBaTh MOHATHSAMH: TNPSAMOYTOjJbHash  cHUCTeMa
KOOpJIWHAT, KOOPJAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCIIO, CKAJSIPHOE MPON3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAHWHATHI AJIsS TPEICTABICHUS
JaHHBIX M pelIeHUs 3aJady, B TOM UHCIE€ M3 JPYIHX Y4eOHBIX

IIPEAMETOB U peabHOMN KU3HU
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yMeHI/Ie OHepI/IpOBaTB IIOHATUAMMN CTOJIGI/IKOBBIG nu prrOBBIe
IUarpaMMbl, TaONWIBI, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIee 3HAYCHHUs, pa3Max YHCIOBOrO0 Habopa;

yMEHHE  U3BJI€KaTb, HMHTEPIPETUPOBATH U  MPeoOpa3oBHIBATH




uHpOpMalLMIO, MPEJICTABICHHY0 B Tabiuuax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEaJbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTh M3MEHUYUBBIC BEJINYMHBI B

OKpY’KaIOIIeM MUPE
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YMeHue OonepupoBaTh MOHATHAMU: CIy4YalHBIH OMBIT (CIy4aiHbIH
OKCTIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0.)
CIIy4alfHOTO OIBITA, CIIy4aifHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAWTb BEPOSTHOCTU CIY4YaWHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJaud METOJIOM OpPraHHM30BAaHHOIO Iepedopa M ¢ HCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH pPEAIbHBIX
COOBITHM M SIBJIEHUI, MOHUMATh POJIb NMPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAlOLIEeM MHPE M B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX AABJICHUAX
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YMeHue BBHIOMpATh MOIXOMSIINN H3YUYEHHBIH METON JUIsl PELICHHS
3a/1a4¥, IPHUBOJUTH NPUMEPBI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMUCBHIBATH OTACIBHBIE BBIAAIOIIHECA  PE3YJbTaThI,
[IOJIyYEHHBIE B XOJ€ pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COIAEPXKXAHUA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Uucna u BBIYUCITICHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH HETbIX YUCE

- OOBIKHOBEHHBIE W JIECATHYHBIE  JIpoOM,  TPOLEHTH, OECKOHEYHBIC
' epUOANYECKUE APOoOH

13 PanvonanbHble uyncna. Apudmernyeckue Omepaludd € paldOHaIbHBIMU
' YUCIaMHU

14 JetictButenpHble uyncia. ApuMeTHYECKHE ONepalud ¢ JACHCTBUTEIHLHBIMHU
' YyHClIaMu

s [TpuOnk€HHbIE BBIUMCICHUS, TpaBUjia OKPYTJEHUS, NPUKHAKA U OIIEHKa
' pe3ynbTara BEIYUCICHUN

2 AnrebpanyecKue BHIPAKCHUS

2.1 BykBeHHbIe BhIpaykeHHs (BBIPRXKEHUS C TEPEMEHHBIMH )

55 Crenenp ¢ uenbiM mokasareieM. CTemeHb C palMOHAIBHBIM TOKa3aTelieM.
. CaoiicTBa cTeneHn

23 MHorouneHsl

24 Anrebpanueckas 1poob

5 s Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIIECHU. HenictBus c
' apuMeTHIECKUMU KOPHSIMH HATypaIbHOU CTETICHH
3 YpaBHEHUS 1 HEPABEHCTBA

- Llenbie u apoOHO-panMOHANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUH

35 Llenbie u npoOHO-paloHaNbHble HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 UucnoBble MOCIEI0BATEIbHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENLHOCTEN

4.2 Apudmernueckass M rTeoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX




MIPOLIEHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkuun. [padux  dyakumm. OO6macTh
oTpeNieJICHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblllee 3HAaueHHE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha npsIMOil U MIJIOCKOCTH
6.1 Koopaunathnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GuUrypsl 1 Ux cBoiicTBa
7.2 TpeyroapHuK
7.3 MHOroyroiasHuKu
7.4 OKpYXHOCTb U KPYT
7.5 N3MepeHne reoMeTpuueCKuX BEJTMYNH
7.6 BexTops! Ha mIoCKOCTH
8 BepositHOCTb U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCT
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






