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ITOSACHUTEJ/IbHASA 3AITNCKA

l'eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3fiejioB IIKOJbHOW MaTeMaTHKH,
VMO CBOeH 1[e/bi0 00eCIieunTh W3yueHHe CBOMCTB M pa3MepoB (UTyp, HX
OTHOLIEHWM U B3aUMHOE pacroJiO)KeHWe, ONupaeTcs Ha  JIOTUUECKYHo,
Jl0Ka3aTe/ibHYI0 JUHUIO. [leHHOCTh U3yueHUsl TeOMeTPUM Ha YPOBHE OCHOBHOTO
ob1iero obpa3oBaHUs 3aK/IFOYAeTCsl B TOM, UTO OOYYAIOIIUICA YUUTCS TIPOBOJUTh
Jl0Ka3areJibHble pacCy>K/leHHsl, CTPOMTh JIOTUUeCKUe yMO3aK/ItoueHusl, JOKa3bIBaTh
VCTUHHBbIE YTBEPXXZEHUS] M CTPOUTb KOHTPOPUMEPHI K JIOJKHBIM, MPOBOAUTH
pPACCYy>KZIeHUsI  «OT  TIPOTHBHOTO», OT/JIWYaTh CBOWCTBA OT  ITPU3HAKOB,
dbopMypoBaTh 0OpaTHBIE YTBEPXKAEHHSI.

Bropoii uLenbl0 M3yueHUsi TeOMeTpUHU SIBJISIeTCS WCIO/b30BaHUe €€ Kak
VMHCTPYMEHTa MpU pelLleHWH KaK MaTeMaTH4eCKWX, TaK U MpPaKTUUYeCcKWx 3ajad,
BCTPEUAlOIUXCA B peanbHOW >KW3HW. OOyUaromMiicss [Jo/DKeH HayuHUThCS
orpeJie/IUTh reoMeTpuuecKyro (Urypy, OMUCaTh CI0BAMU JAHHBIM UepTEX WU
PUCYHOK, HAUTH TIUIOIa/lb 3eMeTbHOT'O y4YacTKa, paCCUMTaTh HeOOXOAUMYTO JJTUHY
OTMTOBOJIOKOHHOTO Kalbeyss wid TpeOyeMble pa3Mephbl rapaxa [AJisi aBTOMOOWIIS.
OTOMY COOTBETCTBYeT BTOpasi, BLIUUC/IUTEbHAsI TUHUS B U3yUeHUM TeOMeTpUH.
[Tpu pelieHyy 3afjau MPAKTHUUECKOTO XapaKTepa OOYyYaroIUiiCs YUUTCS CTPOUTH
MaTeMaTh4yecKde MOJlelM  peayibHbIX O KWU3HEHHbIX CUTYyallUid, MPOBOAUTH
BBIUMCJ/IEHUS U OL|EHMBATh aJ|leKBaTHOCTb MMOTyUYEHHOT 0 pe3y/ibTara.

KpaiitHe Ba)kKHO ITOAUEPKHBATh CBA3M TEOMETPUH C JPYTUMH YyueOHbIMH
rpeiMeTaMy, MOTUBHUPOBaTh UCIOJIb30BaTh OIpe/ie/ieHrs TeOMeTPUUeCcKUux (Guryp
Y TIOHSITWM, [eMOHCTPUPOBATh TpUMeHeHue T0JiydeHHbIX YMeHUW B (pu3vke U
TeXHWKe. OTU CBs3W Haubomee spKO BUAHBI B TeMax «BeKkTophbi»,
«TpuroHoMeTpuUeCKre COOTHOIIEeHUs», «MeTon KoopauHat» W «Teopema
[Tugaropa».

YuebHbIN Kypc «['eomMeTpusi» BK/IIOUAaeT C/IeAyIOIIie OCHOBHbIE pa3fiesibl
cogepxanusi: «['eomerpruueckve ¢uUrypel U UX CBOMCTBa», «l/3mepeHue
reoMeTpUUYecKUx BeJIMUMH», «J/leKapTOBbI KOODAWHATbI Ha TIOCKOCTH»,
«BekTopbI», «/IBIKEHHS TJIOCKOCTH», «IIpeobpa3oBaHus MOA00Ms».

Ha u3yuenue yue6HoOro Kypca «I'eometpusi» otBoauTcsi 204 yaca: B 7 Kacce
— 68 uvacoB (2 uvaca B Hefient0), B 8 Kinacce — 68 yacoB (2 yaca B Heje/0), B 9
K/acce — 68 uacoB (2 uaca B Heie/io).



COAEPXXAHUE OBYUEHUA
7 KIIACC

HauanbHble noHaTys reometpuu. Touka, rpsMasi, OTpe3oK, Jy4. YToJ1. Buabl
yrioB. BeprukanbHble U CMeXHble yIybl. buccekrtpuca yria. JlomaHas,
MHOroyroJsibHuK. [lapasiesbHOCTh Y NeprieH UKy /IIpHOCTb [IPSMBIX.

CummMmeTpuuHble ¢urypel. OCHOBHbIE CBOWCTBA OCEBOM CUMMETPHHU.
[IpyvMepbl CUMMeTPUU B OKPY’KaroLl[eM MUpe.

OCHOBHBIE TIOCTPOEHMSI C TOMOLIBIO LIUPKYJS U JIMHEWKU. TpeyroJibHUK.
BrbicoTa, MeivaHa, 61icceKTpuca, UX CBOMCTBA.

PaBHOOe/ipeHHBII ¥ PaBHOCTOPOHHUM  TpPeyrojbHUKU. HepaBeHCTBO
TpeyroJibHUKa.

CBoiicTBa ¥ TIpU3HAKM PaBHOOEPEHHOr0 TpeyrojbHUKa. [Ipu3HaKu
paBeHCTBa TPeyro/IbHUKOB.

CBoNCTBa U NIPU3HAKU NapasijiesbHbIX NpsaMbIX. CyMMa YIJIOB TPeyroJIbHUKaA.
BHe1iHue yriibl TpeyrosbHUKA.

[IpsimoyronibHbIM  TpeyronbHUK. (CBOWCTBO MeAWaHbl MPSMOYTOJBHOTO
TPeyrojbHUKa, IIPOBeJEHHOM K  runoreHy3e. IIpusHaku  paBeHCTBa
TMPSIMOYTOJIbHBIX TPEYT0JIbHUKOB. [IpIMOYTOJIbHBIM TPEYTOJILHUK C Yr/10M B 30°.

HepaBeHnctBa B reomeTpuy: HepaBeHCTBO TpeYroJIbHUKA, HEpPaBeHCTBO O
[JIiHe JIOMaHOMW, TeopeMa O OoJibllieM yrJie ¥ OOoJbliiell CTOpOHEe TpeyrosbHHUKA.
IleprieHAWKY/ISp U HaK/IOHHAS.

['eomeTprueckoe MecTO TOYeK. buccektpuca yria U CepeUHHBIN
TeprieHAUKYJIIp K OTpe3Ky Kak reoMeTpuyeckue Mecra ToYek.

OKpy>XKHOCTb M KpyI, XOpJa MW JuaMeTp, HUX CBOMCTBa. B3aumHoe
pacrio/ioKeHre OKPY)KHOCTHU M IpsiMou. KacaresibHast U ceKyljasi K OKPY>KHOCTH.
OKpy>XHOCTb, BIMCaHHasg B yroj. BnucaHHagd U onucaHHasg OKPY>KHOCTU
TpeyroJibHUKa.

8 KV/IACC

YeThlpéxyroabHukuU. [Tapanienorpamm, ero rnpr3Hakv U CBOMCTBa. YacTHbIe
C/lydad TiapasuiesiorpaMMOB (TIPSIMOYTOJIbHUK, pOMO, KBafipaT), MX TIPU3HAKU U
cBoiicTBa. Tparmelusi, paBHOOOKas Tparieijusi, €€ CBOMCTBA U TIPU3HAKHU.
[IpsiMmoyrosibHas TpareLys.

Metog, yaBoeHusi MeivaHbl. LleHTpasnbHas cumMetpus. Teopema Paseca u
TeopeMa O MPOIOPLIMOHAIBHBIX OTPe3Kax.

CpeaHue IMHUY TPEYToJIbHUKA U Tparneliuu. LleHTp Macc TpeyroJibHUKa.

[Tomobue TpeyronbHUKOB, KO3dduimeHT mogobmus. I[Ipu3Haku mogobus
TPeyToNbHUKOB. [IpMeHeHMe 110100Us TP pellieHnH TTPaKTHUYeCKHUX 3a/au.



CBolicTBa Tmiollajeli reometrpuueckux ¢uryp. PopMmysnbl sl TUIOLIAAU
Tpeyro/ibHUKa, MapajienorpamMmma, pomba u Tpameuyu. OTHOILEHWe TIOIaze
no/06HbIX (uUryp.

Bbruricsienne miioiazieil TpeyroJibHUKOB U MHOTOYTOIbBHUKOB Ha KjeTyaTou
bymare.

Teopema Iludaropa. IIpumeHeHue Teopembl Iludaropa r1pu peleHUn
MpaKTUUeCKUX 3a7iau.

CuHHyC, KOCHMHYC, TaHI'€HC OCTPOro yrja IpSMOYTOJbHOTO TpeyrosbHUKa.
OCHOBHOE TPUTOHOMETPUUECKOe TOXKJEeCTBO. TpuroHomeTrpuueckue GyHKLIUU
yrioB B 30, 45 u 60°.

BrivicaHHble Y LIeHTpa/ibHbIe YIJIbI, YTOJ MeXAy KacaTelbHOW W XOpHOH.
Yrael  Mexay ~XopjamMu M CeKyllMMW. BrmcaHHble M ONMCAHHBIE
YeThIDEXYTrOJIbHUKU. B3auMHOe pacrosiokeHuWe [ABYX OKpykHocTel. KacaHue
okpy>xHocTel. OOI111e KacaTrebHbie K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHreHc yrimoB ot 0O go 180°. OcHoBHOe
TPUrOHOMETPUUECKOe TOXKAeCTBO. POPMYJibl IPUBEIEHUS.

Pemienne TpeyronpHUKOB. TeopeMa KOCHMHYCOB U Teopema CHUHYCOB.
Pelienne mpakTUUeCKHMX 3afad C WCIOJb30BAHUEM TeOpeMbl KOCHHYCOB M
TeopemMbl CUHYCOB.

[Tpeobpa3oBanue nmomobust. [Tofob1e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema O mNpoOW3BeJEeHUU OTPE3KOB XOpJZ, TeopeMbl O IIPpOU3Be/leHUU
OTPEe3KOB CEeKYyII1X, TeOpeMa O KBaJjpaTe KacaTe/lbHOW.

Bektop, pgnvHa  (MOAy/nb) — BeKTOpa,  COHArpaB/€HHble  BEKTOPHI,
TPOTHBOIOJIOKHO ~ HarlpaB/ieHHble  BEKTOPbI,  KOJIJIMHEAaPHOCTb  BEKTOPOB,
PaBeHCTBO BEKTOPOB, Omepalyyd Haj, BeKTopaMu. Pa3jiokeHue BeKTOpa Mo ABYM
HeKoJUIMHeapHbIM BeKTopaM. KoopauHaTel BekTopa. CkasisipHOe Ipou3BefieHue
BEKTOPOB, IPYUMeHeHHe /11 HaXO0XXJAeHUs JJIUH U YTJI0B.

IlekapTOBbI KOOPAWHATHI Ha TJIOCKOCTU. YPaBHEHUs MPSIMOU U OKPY>KHOCTU
B KOOp/IMHATaX, MepeceueHre OKPY>KHOCTeW U MpsiMbIX. MeToJ, KOOpAUHAT U ero
TIpYMeHeHUe.

[IpaBusibHBIE MHOTOYTOJIbHUKW. [IiMHa  OKpyXKHOCTH. ['pasycHas U
paZiuaHHasi Mepa yrJia, BbIUMC/eHWe IJIUH JOyTr OKpy>kKHOcTeH. [lnoiags Kpyra,
CeKTopa, CerMeHra.

[IBY)KeHUsI TUIOCKOCTA U BHYTDeHHME CHMMeTpuu (uryp (3/ieMeHTapHbIe
nipefictaBsieHus ). [lapasiensHbIi epeHoc. I[ToBopoOT.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3y/JbTaThl OCBOEHHWS TMpPOrpamMMbl yueOHOrO Kypca
«["'eomMeTpusi» XapaKTepU3yHTCS:

1) naTpuoTHUYeCKOe BOCIIMTAaHUE:

MpOSIBJIGHWEM MWHTepeca K TIPOLUIOMY W  HACTOSIIEMY POCCUUCKOU
MaTeMaTHWKH, 1[eHHOCTHbIM OTHOLIEHWeM K  JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUUCKOU MaTeMaTHMUYeCKOMW IIKOJ/IbI, K MCIO/b30BaHUK 3THUX
JNOCT)KEHUM B JIPYTUX HayKaX U TIPUKJIaZiHBIX cdepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPAaBCTBeHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasii3alidd ero
rpaB, TMpeJCTaB/eHWeM O MaTeMaTH4YeCKMX OCHOBax (yHKLMOHUPOBaHUS
Pa3IUUHBIX CTPYKTYP, SIBJIEHWH, MpOIelyp TPakJaHCKOTO o01ecTBa (Harpumep,
BbIOODHI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO ITUUECKHX TTPO0JIeM, CBSI3aHHBIX
C TIPAaKTUYEeCKMM T[pPUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B JIeSITe/IbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTaHOBKOM HAa aKTMBHOE YydyacTHWe B peLIeHUM TMPAaKTUYeCKUX 3aau
MaTeMaTH4YeCcKOl HamnpaB/JeHHOCTH, OCO3HaHWEeM Ba)KHOCTHM MaTeMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM JKW3HM [T YCITEelIHOW MpodecCroHambHOU
JesITeIbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAVBHUAYaTbHON TpaeKTOpun 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JIMYHBIX UHTEPECOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTUYeCKOe BOCITUTAHME:

CIIOCOOHOCTRIO K OMOILMOHA/JILHOMY M 3CTETUYECKOMY  BOCITPHUSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, pPacCy>KIeHHH, YMEHHWIO BUJETh
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOT'0 MO3HAHMSA:

OpUeHTal[Meld B [IesiTe/lbHOCTA Ha COBPEMEHHYH CUCTEMY Hay4HbIX
Tipe/iCTaB/eHn 06 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS UesioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl uesioBeuecKOou
JesiTeNlbHOCTH, 3TaroB e€ pa3BUTHS M 3HAUMMOCTH /I Pa3BUTUS LIUBU/IM3ALWH,
OB/IafIeHUeM SI3bIKOM MaTeMaTUKA U MaTeMaTU4eCKOM KYJIbTYPOU KaK Cpe/ICTBOM
MO3HaHUSI MWpPA, OBJIAJEHWEeM TMPOCTEUIIMMU HaBbIKaMH HCCJ/IeJOBATe/IbCKON
nesiTeNTIbHOCTY;



6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaHHE KY/JIbTYPbl 3[0POBbS H
IMOLIMOHA/TLHOT0 0/1aromo/Tyuus:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUueCKrhe 3HaHUsI B HMHTepecax CBOEro
3/J0pPOBbSI, BeJleHHUS  3/0pOBOTO  obOpa3a >KW3HM  (370pOBOE  IUTaHUe,
cOa/laHCUPOBAHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBHIO HaBbIKa peduieKCUU, MPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa Jpyroro ueoBeKa;

7) 3Ko/I0rMYecKoe BOCIUTAHHUeE:

opueHTal[yell Ha TIpUMeHeHHe MaTeMaTHUeCKUX 3HaHUM /s pellieHus 3a/au
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIlled cpefibl, TIJIAHUPOBAaHUS TIOCTYNKOB |
OLIEHKM MX BO3MOXXHBIX TOC/Ae[CTBUM [JI1 OKpY>Karolllel Cpejibl, OCO3HaHHWEM
r7106a71bHOT0 XapaKTepa 3K0JI0THUYeCcKUX TIPo0/ieM U MyTel X pellieHus;

8) aganTauusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K JIeWCTBUSIM B YCJIOBUSIX HEONpeAeIéHHOCTH, MOBBIILIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 MPaKTUUeCKyt0 AesiTe/TbHOCTb, B TOM UUC/Ie
YMEHHE YUUTLCSA y [APYTUX JIO/el, NpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK U KOMIIETeHI[MW U3 OMbITa [IPYTUX;

HeoOX0UMOCTEI0 B (DOPDMUDOBAaHMM HOBBIX 3HaHWW, B TOM YHCIIe
dbopMyIpoBaTh UM, TIOHATHS, TUTIOTe3bl 00 00beKTaxX U SB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, O0CO3HaBaTh JeUIUTEI COOCTBEHHBIX 3HAHMM W
KOMIeTeHTHOCTeH, TJlaHUPOBaTh CBOE pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYHD  CHUTYallMl0, BOCIPHHHUMATh
CTPeCCOBYIO CHUTYyallul0 KaK BBI30B, TpPeOyrOmMid KOHTPMEp, KOPpPeKTUPOBATh
TpUHUMaeMble pellleHdss U JeHdCTBUs, (OpMY/JHMpPOBaTh W OLIeHWBAaThb PHUCKU U
roceCTBYs, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDI
ITo3HaBaTe/IbHbIe YHUBePCA/IbHbIE YUeOHbIe AeHCTBUS

Bba3oBble jioruvyeckue AefCcTBUA:

e BBIIB/ISITh M XapaKTepPU30BaTh CYIeCTBEHHbIE MPHU3HAKU MaTeMaTUUeCKUX
00BEKTOB, TIOHSITHM, OTHOLIEHWM MEXIy TMOHATHUSIMH, (OPMYJIMPOBATh
orpejie/ieHUs]  MOHATWUW,  yCTaHABAMBaThb  CYIECTBEHHbIM  TPU3HAK
KnaccuurKalii, OCHOBaHHUSI [jis 0000IleHusT M CpaBHEHUs, KPUTepUu
MIPOBOJVMOTO aHa/Iu3a;

e BOCIIDUHWMATh, (QOpPMYJUpOBaTh U  MpeoOpa30BbIBaTh  CYXK/AEHUS:
yTBepAuTe/ibHble U OTpHllaTe/ibHble, eJWHHWYHbIe, YacTHble U 00liue,
YCJIOBHBIE;



BBbISIB/IATH ~ MaTeMaTUUeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeunss B (akTaxX, [JaHHbIX, HAOMIOZEHUSX W YTBEP)KAEHUSIX,
Tpe/ijlaraTh KPUTEPHH [I/IS1 BBISIB/IEHUST 3aKOHOMEPHOCTEH 1 TIPOTHUBOPEUHIA;
7le/laTh BBIBOJIbI C WCIIO/B30BAaHWEM 3aKOHOB JIOTUKH, [eAYKTUBHBIX H
WH/IYKTUBHBIX YMO3aK/IFOUeHUH, YMO3aK/IFOUeHHH 10 aHa/IOTHH;

pa3buparh /0Ka3aTe/lbCTBA MaTeMaTHUeCKUX YTBEP)KIAeHUN (TpsiMbie U OT
MIPOTHUBHOI0), TPOBOJAWUTL CAMOCTOSITEJTbHO HEC/IOKHBIE J[0OKa3aTebCTBa
MaTeMaTUueCKWx (aKToB, BbICTpaWBaTh apryMeHTalldi0, IIPUBOJUTH
NpUMeEPbI U KOHTPIPHUMeEPhI, 000CHOBBIBATh COOCTBEHHbBIE PACCYKAEHUS;
BbIOMpaTh criocob pemeHuss yueOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BAapMAHTOB peIlleHus, BbIOMpaTh HauboJiee TOAXOMAIIMH C  yYETOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHUER).

Ba3oBble Hccie oBaTe/IbCKHe JIefCTBHSA:

WCTI0/Tb30BaTh BOIPOCHI KaK HMCC/Ie0BaTe/NbCKU WHCTPYMEHT T103HaHUS,
¢dopMy/iMpoBaTh BOMPOCH], (PUKCUPYIOIME TIPOTHMBOpeune, TpobsiemMy,
CAMOCTOSITE/ILHO ~yCTaHaB/IMBaTh HCKOMOe U JlaHHOe, (OpMUPOBaTh
TUIIOTe3y, apryMeHTUPOBaTh CBOIO TIO3UI[HI0, MHEHHE;

MPOBOUTL TI0 CaMOCTOSITe/TbHO COCTAaB/JIEHHOMY TIUJIaHy HeC/I0KHBIM
9KCIepUMeHT, HeboJIbIlIoe hCCejoBaHue TI0 YCTaHOBIEHWI0 0COOeHHOCTel
MaTeMaTUUeCKOT0 00beKTa, 3aBUCMMOCTel 00BEKTOB MeXKy CO00i;
camMoCTosITeslbHO (hOpMy/IUpoBaTh 0000IeHNsT ¥ BBIBOJBI TI0 pe3y/abTaTaM
NpoBeJEHHOT0 HAO/IOZIeHNs], WCC/e[loBaHMsA, OL|eHWBaTh JOCTOBEPHOCTH
TM0J/IyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOL[eCCa, a TaKKe BbIJBUTATh
TIPe/ITI0J/I0’KEeHHS O eT0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

PaboTa ¢ nuadopmarueii:

BBISIB/ISITH HEJJOCTaTOUHOCTb W HW30BITOYHOCTh MH(OpPMALUMM, [JaHHbIX,
HeoOXOIUMBIX [I/IsI PellieHUs 3a/jauu;

BbIOMpaTh, aHa/JIW3UpPOBaTh, CHUCTEMATHU3WPOBaTh U WHTEPIpPeTUPOBATh
MH(OpMAaLMIO Pa3/IUYHBIX BUZOB U (DOPM Ipe/iCTaB/IeHNUS;

BbIOMpaTh ¢GopMy TIpeJCTaBieHUs UWHPOPMALMM U WIIOCTPUPOBATh
peliaeMble 3a7aud CXeMaMH, [AuarpaMMaMd, WHOW TpaQUKOd M HX
KOMOMHAITUSIMU;

OLIeHMBaThb HaZEXHOCTb HH(OpPMALMKA I0 KPUTEpUsM, Ipe/JI0’KeHHbIM
yuuTesieM U CPOpMyIUPOBaHHBIM CaMOCTOSITE/TBHO.

KOMMyHI/IKaTI/IBHblE yYHuBepcCd/ibHbIE y‘-IEﬁHBIe AEﬁCTBHﬂ:

BOCIIPUHUMATh U (DOPMYJIMPOBaTh CY>X/IeHWsI B COOTBETCTBUM C YCJIOBUSIMU
U 1jeJIsIMU 0011leHus1, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pPeHUs



B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh IOSICHEHUS T0 XOAYy pelleHuUs
3aJjauu, KOMMEeHTUPOBaTh MOTyYeHHbIN pe3y/bTar;

B X0/le 00CY>X/|eHHsI 3a[jaBaTh BOTPOCHI T10 CYII[eCTBY 00CY>K/[aeMOl TeMBbl,
npo0JieMbl, pelraeMou 3afiaud, BbICKAa3bIBaTh W€, HalleJleHHbIe Ha TIOMCK
pellieHusi, COTOCTaB/sATh CBOU CYXKAEHUS C CYKAEHUsAMU APYTUX
yUaCTHUKOB [Auajora, oOHapy>KWBaThb pa3/vuue U CXOJCTBO TO3WILUH, B
KOpPPeKTHOU (popMe (popMyJIMpPOBaTh pa3HOI/acHsi, CBOU BO3pakeHHs;
Mpe/ICTaBSATh  pe3y/abTaThl  peIleHds  3a/lauw, 9KCTIepUMEHTa,
WCCJIeJOBaHMYSI, TIPOEKTa, CAaMOCTOSITe/TbHO BbIOMpPaTh hopMaT BHICTYILIEHUS
C y4éTOM 3a7iau TIpe3eHTaluyd ¥ 0COOeHHOCTel ayAIuTOpHH;

MOHMMATh M MCII0JIb30BaTh MPEMMYIIIECTBAa KOMaHAHON U UHAWBU/YA/TbHOM
paboThI MIpH pellleHrH yueOHbIX MaTeMaTUUeCKUX 3aZiau;

NIPUHAMATh 1]e/lb COBMECTHOU [IesiTeTbHOCTH, TIJIAHUPOBATh OPTaHU3aLiUIo
COBMeCTHOM paboTbl, pacrpefensTh BUAbl paboOT, [A0OroBapuBaThCS,
o0OcCy>x/1aThb MpoIecC U pe3ynbTaT paboThl, 0600I1[aTh MHEHUS] HECKOMBKUX
JII0J1eH;

y4acTBOBaTh B TPYyNmoBBIX ¢dopMax paboTel (00CykaeHus, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U [IPYTHe), BBITIO/HATb CBOIO YaCcTh PabOTHI
W KOODAWHWPOBATh CBOU [IEHMCTBUSL C J[APYTMMH WI€HaMH KOMaH/IbI,
OlLleHMBaTh KaueCTBO CBOETr0 BKJaja B OOIIMM TMPOAYKT TI0 KPUTEPUSIM,
chopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBUSI.

PEFyJIHTI/IBHbIe YHuBepCa/IbHbIE y‘-IEﬁHble AEﬁCTBHH

Camoopranusanus:

CaMOCTOSITeJTIbHO COCTaBJ/IATh IJIaH, aIrOPUTM peLleHusl 3aZauu (WIh ero
4yacThb), BbIOMpATh CrOCOO pellleHusi C YUETOM HMEOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTeM, apryMeHTHpOBaTb U KOPPEeKTUPOBAThb
BapUaHThI pelleHni C Y4ETOM HOBOM MH(OPMaL1H.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHBIA HHTE/L/IEKT:

B/Ia/IeTh CriocobamMu caMoIipoBepKH, CAaMOKOHTPOJISI TIpoLjecca M pe3yJ/ibTaTa
pellieHrs MaTeMaTUueCcKoW 3a/lauy;

Npe/IBU/IeTb TPYAHOCTH, KOTOpbIe MOTYT BO3HUKHYTD TP PellleHUU 3a/laud,
BHOCUTb KODPEKTHBBI B JIeSITe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITETHCTB,
Hal/IeHHbIX OILIMOOK, BbISIBJIEHHBIX TPY/[HOCTEH;

OLIeHMBaTh COOTBETCTBUE pe3yJbTaTa [esATeTbHOCTU MOCTaBAeHHOW LieJid U
YCJIOBUSIM, OOBSICHSITH NMPHUUMHBI JTOCTVDKEHUS WM HeJOCTIDKEHHS IIeJiy,
HaXOJWTDb OIMOKY, JaBaTh OLIEHKY TIPUOOPEeTEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJ/IbTATDI



K koHily oOyueHus B 7 K/acce OOyYarOlUICS TIOJYUYUT CreyHOLre
ripeJiMeTHbIe Pe3y/IbTaThl:

Pacrio3HaBaTb U3yuyeHHble reoMeTpuueckue (Urypbl, OIpeAensTh UX
B3alMHOe pacriojioykeHue, n300pakaTb TeoMeTpuueckrie QUrypbl, BBITIOIHITh
yepTeXXu M0 YCJIOBUIO 33/laud. M3MmepsiTh JIMHEMHble U YIJIOBble BeJWUYWHBI.
Pelath 3ajaum Ha BBIYMC/IEHWE J/IUH OTPE3KOB U BEJTMUUH YTJIOB.

Henatb rpyOyl0 OLIEHKY JIMHEWHBIX W YIVIOBBIX BeJWUMH TIPeJMETOB B
peasbHOM >KU3HM, pa3MepOB TPUPOAHBIX O00BEKTOB. Pa3nuuaTh pa3Mephbl 3THUX
00BEKTOB I10 TIOPSIZIKY BEJTNUMHBI.

CTpouTb UepTeXXu K reOMeTPUUYECKUM 3a/lauaM.

[Tonb3oBaTbCs TMpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIOJb30BaTh
TIPU3HAKW U CBOMCTBA pPaBHOOeIpeHHBIX TPEYT0/IbHUKOB TIPU pellieHrH 3a/iau.

[TpoBOAUTL NOTHUECKUEe PAacCy>XAeHUsl C WCIO0/Ib30BaHWEM reOMeTpPUYeCKUX
TeOpeM.

[Tonb30BaTbCs TPU3HAKAMM paBEHCTBA TIPSIMOYTOJIbHBIX TPEYroJIbHUKOB,
CBOMCTBOM  Me[MaHbl, TPOBEAEHHOM K THUIIOTEHy3e  MPSAMOYTOJbHOTO
TPeYyro/sbHUKa, B PellleHUH TeOMeTPUYeCKHX 3a/iau.

OnpepensTh MapasuieIbHOCTD TIPSIMBIX C TIOMOILI[BIO YTJIOB, KOTOPbIe 00pa3yeT
Cc HUMU cekylas. OnpeensaTe MapajiiebHOCTh NPSIMBIX C MOMOLLBK PaBeHCTBA
pPacCTOSAHUM OT TOYEK OJIHOU MPSIMOU 10 TOUYEK APYrOM TPSIMOM.

Permiath 3a/jauM Ha KjieT4aTor Oymare.

[TpoBOAUTL BBLIUMCIEHUS W HaXOAWTh UMC/IOBble U OyKBEeHHble 3HAuUeHHS
yIJIOB B TeOMeTpUYeCcKMX 3a/lauax C MCI0J/Ib30BaHMEM CYMMbl YTJIOB
TPEeyrObHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB VIJIOB, 0Opa30BaHHBLIX TIpU
repeceueHWU [ABYX TMapasjieflbHbIX TIPSIMbIX CeKyllei. PeliaTh MNpakTU4YecKue
3a/lauM Ha HaXOXK/ieHue YIJIOB.

Brnagerb moHATHMEM TeOMETPUUECKOTO MeCTa TOYeK. YMeThb OIpeZessiTh
OuCCeKTpHUCY yrIJia U cepeJuHHbIN TIepreHJuKY/IsIp K 0TPe3Ky Kak reoMeTpuueckue
MeCTa TOUeK.

®opMy/IMpOBaTh OrpejeneHusi OKPY)KHOCTA W Kpyra, XOpJbl M AuameTrpa
OKPY>KHOCTH, M0JIb30BaThCSl KX CBOUCTBAMU. Y MeTb MIPUMEHSATh 3TU CBOUCTBA MPU
pelleHnH 3a/au.

BraseTb MoOHSITMEM OMWCAHHOW OKOJIO TPeyrojibHUKa OKPY’KHOCTH, yMeTb
HaXoAWTb eé 11eHTp. [lonb3oBaThbcs (pakKTaMH O TOM, UTO OHCCEKTPHUCHI YT/IOB
TpPeyrojibHAKa IepeceKkalTcsi B OAHOW TOuKe, U O TOM, UTO CepeJuHHbIe
NepreHUKYJIsSpbl K CTOPOHAM TPeyro/IbHUKA MepeceKatoTcsl B OIHOM TOUKe.

BiasieTh MoHSITHEM KacaTeJbHOU K OKPY’>KHOCTH, MOJIb30BaTbCS TEOPEMOU O
TepIeH/IUKYJ/IIPHOCTU KacaTe/IbHOW U paZinyca, NPOBeAEHHOTO K TOUKe KaCaHUs.



[Tonb30BaTHCSA MPOCTENIIMMU TeOMeTPUUeCKMMY HepaBeHCTBAMM, MTOHUMATh
VX MPaKTUUeCKUM CMBIC/I.

[TpoBOIUTHE OCHOBHbIE TeOMeTPUYeCKHe MOCTPOEHUS C TIOMOIIBIO IIUPKY/IS U
JIMHEUKWU.

K koHily obyueHuss B 8 Kjacce oOydYarOImuiics TONyUUT CreLyrOIIue
ripeIMeTHbIE pe3y/bTaThl:

Pacrio3HaBaTh OCHOBHbIE BH/bI UETLIPEXYTOJBHUKOB, WX 3J/IEMEHTHI,
T10J/Ib30BaThCsl UX CBOMCTBaMU TIPU pellieHuH reOMeTpUUecKrX 3aziau.

[IpuMeHsITb CBOMCTBA TOUKU TlepeceueHusi Me[lMaH TpeyrojbHUKa (1jeHTpa
Macc) B pellleHUH 3a/ay.

BiiageTh moHsiTHEM cpefHel TUHWUW TPeyroJbHUKA U Tparieliuy, MPUMEeHSITh
WX CBOWCTBa TpH pellleHud TeoMeTpuueckux 3afau. [losib30BaThCsi Teopemoi
dasieca ¥ TeOpeMOi O TIPOIOPLIMOHAIBHBIX OTPe3KaxX, MPUMEHSITh UX [I/Isl PellleHuUs]
MPaKTUYECKUX 3a/au.

[TpuMeHsITh MPU3HAKHU 107100 TPeYyTrONbLHUKOB B PellIeHUHU TeOMeTPUUeCKrX
3azau.

[Tonb3oBaThcsi Teopemol [ludaropa st pellleHUs] TeOMeTPUUECKUX U
MpakTUYecKUXx 3afau. CTpOUTh MaTeMaTU4eCKyl0 MoJelb B MPAKTUUYECKUX
3a/lauaxX, CaMOCTOSITE/IbHO Jie/laTh UePTEX U HaXO/[UTh COOTBETCTBYIOIIIUE /I/TUHBI.

BrajeTh TOHSTUSIMHM CHUHYCa, KOCUHYCa U TaHTeHca OCTpPOro yria
TIPSIMOYT0JIbHOTO Tpeyro/ibHUKA. [10/1b30BaThCsl 3TUMU MOHSATUSIMU [I/Is1 pellieHUst
MpPaKTUYECKUX 3a/ad.

Bbrunciath (pa3nuuHbIMU CII0COO6aMM) TIOIIA/lb TPEYro/IbHUKA U TUIOIIAAN
MHOTOYTOJIBHBIX ~ (uryp (Mo/ib3ysich, TI7le HeoOXOAMMO, Ka/IbKY/ISTOPOM).
[TpuMeHSITh To/TyYyeHHble yMeHUsI B MPaKTUUeCKUX 3a/lauax.

BrageTe MOHATUSIMM BIHMCAHHOTO W L|€HTPA/JIbHOTO yTJjla, MCIOJb30BaTh
TeOpeMbl O BIMCAHHBIX YI/aX, YI/IaX MeX1y XopJaMu (CeKYILIMMU) U yTJie MeXIy
KacaTe/IbHOM U XOP/I0l TIpU pellieHuH reoMeTpUUecKuX 3aziau.

BrageTh MOHSATHEM OINMKWCAHHOTO YeTbIPEXYTO/bHUKA, MPUMEHSITh CBOMCTBA
OMUCAHHOTO YeThIPEXYTO/IbHUKA TIPU peLleHuH 3a/au.

[IpuMeHsITh TIO/TyYeHHbIe 3HAHMS Ha TMPAKTUKe — CTPOUTb MaTeMaThuecKue
MO/ie/iv /1S 3a/lau peasibHOM »KWU3HU U TIPOBO/IUTH COOTBETCTBYHOII[ME BbIUMC/IEHUSI
C TpyUMeHeHWeM TMo[o0usi W TpUroHOMeTpuHU (TONB3ysCh, TAe HeoOXOAUMO,
KaJIbKYJIATOPOM).

K koHily obOyueHus B 9 Kiacce oOydYaroIMMcs TIONYYUT CJIeAyoIIue
TipeiIMeTHbIe pe3y/IbTaThl:

3HaTb TpPUrOHOMeTprUYecKhe (YHKIMKA OCTPbIX VYIVIOB, HAXOAUTh C UX
TOMOLL[bI0  pa3/IduHble 3/IeEMEHThI TPSIMOYTOJIbHOTO TPEYroJbHUKA («pelieHue



TIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB»). HaxoAuTh (C MOMOILIbIO Ka/IbKYJ/ISITOPa) AJIMHbI
Y YIJIbI 7151 HeTaOIMUHBIX 3HaUeHUH.

[Tonb3oBaThCsl (popMysiaMu MPHBEEHHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXXJ@€CTBOM [I/I1 HAaxOXX[EHUSI COOTHOLUEHWH MeX/Jy TPUTOHOMETPUYeCKUMHU
BeJIMUMHAMM.

Vcrionb30BaTh TEOPEMbI CHHYCOB U KOCMHYCOB [IJISl HAXOK/€HHUSI Pa3/IMUHbIX
3JIEMEHTOB TPEYro/JibHUKA («pelleHue TpPeyrojbHUKOB»), TPUMEHSTh HX TIpU
pellleH’H reOMeTpUUYeCKUX 3ajau.

Braserb moHSTUSMH  TipeoOpa3oBaHUsS — TMOA0OMS, COOTBETCTBEHHBIX
3/1eMeHTOB MoA00HBIX Guryp. [1o/ib30BaThCs CBOMCTBAMU MOZ00MS TIPOM3BOIBHBIX
buryp, ymeTb BBIYMC/SATH [JJIMHBI W HAaxOOuUTh YI/bl y TOA0OHBIX GUryp.
[MpumeHsTH CBOMCTBa 10/A00MS B TIPAaKTUYECKMX 3aZiauaX. YMeTb IIPUBOJUTH
TIpUMephbI TTOI00HBIX (DUTYP B OKPY>KaloIlleM MUDE.

[Tonb30BaTLCSI TeOpeEMaMu O MPOU3BE/IEHUH OTPE3KOB XOP/, O MPOU3BeJeHUU
OTpe3KOB CEeKYIIUX, O KBaJpaTe KacaTeJbHOU.

[Tonb30BaTbCA BEKTOpPaMH, MOHMMAaTh WX FE€OMETPUYECKUA U (PU3NUYeCKUU
CMBIC/I, TIDUMEHSITb WX B pelIeHWU TeoMeTpUUYecKUX U (U3Mueckux 3ajad.
[IpuMeHsITh CKa/sipHOE MPOM3Be/leHre BEKTOPOB [/1s1 HAXOX/AEeHUs IJTUH U YTJIOB.

[Tonb30oBaTbCA METOAOM KOOpPJMHAT Ha TIJIOCKOCTH, MPHUMEHATh €ro B
pelLleHnH reOMeTPUUeCKUX Y TIPAaKTUYEeCKHX 3a/ay.

BriageTh MOHATUSMU TPaBUJILHOTO MHOTOYTOJIbHUKA, [I/TUHBI OKPY>KHOCTH,
JJIUHBI IyTU OKPY>KHOCTW W paJMaHHOW Mepbl YI/a, YMeTb BbIYUC/ATH TUIOLIA/b
Kpyra 1 ero yacreil. [IpuMeHATh NO/yuyeHHbIEe YMEHUS B IPAaKTUYECKUX 3a/auax.

Haxomute ocu (WM LeHTPbI) CUMMETPUMU (UTYpP, NPUMEHSITh [IBUYKEHUS
TJIOCKOCTH B MPOCTEULLINX Caydasix.

[IpuMeHsTh TIO/lyYyeHHbIe 3HAaHWSI Ha MPaKTUKe — CTPOUTb MaTeMaThuecKue
MO/le/iv [/1s1 3a/lau peasibHOW JKHU3HU U TPOBOJIUTh COOTBETCTBYIOLME BHIYMCIIEHHUS
C TIpUMeHeHWeM TIoJo0usi U TPUTOHOMETPUYEeCKUX (YHKUUM (T0Jb3ysCh, T[e
Heo0X0UMO, KaTbKy/ISITOPOM).



TEMATHNYECKOE IVNTAHNPOBAHUE
7 KIIACC

KomuecTBo yacoB JJIEKTPOHHbIe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn KoHTpOo/1bHBI IIpakTHYeckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
e paboTbI paboThI
pecypchl
[Tpocreiiivie reomeTprueckue GUIypsl U
1 I/I)? cBorcTBa. M3me epHI/Ie FeOMj”)F I/I}IIJ[;CKI/IX 14 Bubmaorexa [TOK
’ p p https://m.edsoo.ru/7f415e2e
BeJINUMH
bubmmoreka [IOK
2 T 22 1
PEYTORHIKH https://m.edsoo.ru/7f415e2e
3 [TapasnnenbHble TipsMble, CyMMa YIJI0B 14 1 bubmmoreka LIOK
TpeyrojbHuKa https://m.edsoo.ru/7f415e2e
4 OKpy>XHOCTB U Kpyr. ['eomeTpruueckue 14 1 Bubmoteka LIOK
MOCTPOeHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEHUE, 0000ITIeHNEe 3HAHUI 4 1 Bubmorexa OK
https://m.edsoo.ru/7f415e2e
OBUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0




8 KV/IACC

KosmuecTBo yacos JJIEKTPOHHBIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontponbHble | TIpakTHuecku
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI e paboTsI
pecypchl
bubmmoreka IIOK
1 4 é 12 1
CTHIPEXYTOBHIKH https://m.edsoo.ru/7f417e18
Teopema daseca u TeopemMa 0
2 MIPOTNOPLIMOHAIBHBIX OTPe3Kax, Mo/j00HbIe 15 1 Bubmaorexa OK
poropn P > 11O https://m.edsoo.ru/7f417e18
TPeyroJIbHUK!
[Tnomazas. HaxoxzaeHnve ruiomazgemn
3 Tpe LII“-IOJ?LHI/IKOB rf\t/moro I‘OJ]IJI-:IHABIX ¢bur 14 1 Bubmiorexa OK
pey y yPp: https://m.edsoo.ru/7f417e18
[Tnowaau nojo6HBIX GUTYD
4 Teopema ITudaropa v Hauana 10 1 Bbubmoteka IIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
YT/bl B OKPY>KHOCTU. BrivicaHHbIe U
5 OIMKMCAHHbIE YeThIPeXYyTOJIbHUKHU. 13 1 bubmoTeka LIOK
KacaresibHble K OKpY>KHOCTU. KacaHue https://m.edsoo.ru/7f417e18
OKDY>KHOCTel
6 [ToBTOpEHMe, 006001[eH1 e 3HAHUI 4 1 Bubmmorexa TIOK
https://m.edsoo.ru/7f417e18
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KV/IACC

KosinuecTBo yacos JJIeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (iyudpposBbie)
Ne n/m KontponbHble | TIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/ibHbIE
padoThI paboThI
pecypchbl
1 Tpuronometpusi. TeopeMbl KOCUHYCOB U 16 1 bubmoreka LIOK
CUHYCOB. PellieHre TpeyroibHUKOB https://m.edsoo.ru/7f41al12c
5 [Tpeobpa3oBanue moso6us. MeTpuyeckue 10 1 bubnuoreka LIOK
COOTHOLLIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al12c
3 Bexrophi 12 1 bubmoreka LJOK
https://m.edsoo.ru/7f41al2c
4 [JekapToBbI KOOPAWHATHI Ha MJIOCKOCTH 9 1 Bubmiotexa IOK
P PA https:/m.edsoo.ru/7f41a12c
[IpaBUIbHBIE MHOTOYTO/IBHUKU. [l/TMHA
5 OKPY’KHOCTH Y IUIOLIaZb Kpyra 8 Bubmiorexa IOK
Py Hiaab Kpyra. https://m.eds0o.ru/7f41a12c
Brruucienue rionaen
6 [BrKeHus MJI0CKOCTU 6 Bubmorexa IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIIeHNE, CUCTEMATH3ALIUS 7 5 bubmmoreka LIOK
3HaHUU https://m.edsoo.ru/7f41a12c
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

'eomeTpust: 7 Ky1acc: yueOHUK /17151 yUaruxcsi o01jeo0pa3oBaTe/ibHbIX
opranuzaiui/ A.I'. Mep3nsk, B.b. ITononckuii, M.C. fIkup. I3gaTenbCKuii 1jeHTp
"BenTana-I'pad".

['eomeTpusi: 8 Knacc: yueOHUK /iJisi yualuxcsi o01eobpa3oBaTeibHbIX
opranu3auui/ A.I'. Mep3nsk, B.b. ITononckui, M.C. Akup. I3gaTenbCkuii LeHTp
"Benrana-I"pad".

'eomeTpust: 9 k1acc: yueOHUK /17151 yUaruxcsi 001jeo0pa3oBaTe/IbHbIX
opranuzaiui/ A.I'. Mep3sk, B.b. ITononckuii, M.C. fIkup. I3gaTenbCKuii 1eHTp

"BenTana-I'pad".

METOINYECKUE MATEPUAJIBI JI1 YUUTEJIA

'eomeTpusi: 7 Knacc: MmeToiuueckoe nocobue/ E.B. Byiiko, A.I'. Mep3nsik, B.b.
[Tononckuii, M.C. fAkup. M3narensckuii ieHTp "BeHTaHa-I'pad".

'eomeTpusi: 8 Knacc: meTouueckoe nocobue/ E.B. Byiiko, A.I'. Mep3nsik, B.b.
[Tonouckuii, M.C. fAxkup. U3natensckuii LeHTp "BenTaHa-I'pad".

I'eometpusi: 9 Knacc: meToguueckoe nocobue/ E.B. Byrko, A.I'. Mep3nsik, B.b.

[Tononckuit, M.C. Akup. M3narensckuii ueHTp "BeHTaHa-I'pad".



I PPOBBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET
https://resh.edu.ru/

https://educont.ru/
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