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HOACHUTEJBbHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3ydeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
o01miero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKa3bIBATh
VUCTUHHBIE YTBEPKICHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPHKICHUSI.

BTopoii 1enp0 u3ydeHus TEeOMETPUU SBJSETCS HCMHOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIpPENETUTh TEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJOKOHHOIO KaOenss wid TpeOdyeMmble pa3Mepbl Tapaxa il aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIHUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIMiicss y4uTcs CTPOUTh
MaTE€MaTUYeCKHEe MOJEIM PEAlbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYueOubiii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIC Pa3JICibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKkapToBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«Bekrtops», «/IBrxkenus miuockoctn», «lIpeodbpazoBanust mogoous».

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henelno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTus reomerpun. Touka, nmpsiMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSIMOYTOJIBHBIN TPEYTOJIBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YeK. buccekTtpuca yrima W CEpeAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W onucaHHas OKPYKHOCTHU
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeopeMa O NPONOPLIMOHATIBHBIX OTPE3KaX.

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

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [IpuMeHeHune noao0us npu peleHny NPakTUYEeCKUX 3a/1a4.
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CpoiicTBa miomaael reomerpuueckux Quryp. @opMynbl A IIOLMIAIH
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

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

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M LEHTpalbHBIE YTJIBI, YrOJ MEXAY KacaTeJIbHOW W XOpIOH.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONE€palMy HaJ BEKTOpamH. Pa3nokeHne BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYXKHOCTEN M NpsIMBIX. MeTox KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYIOJIBHUKK. JlmuHa  OKpyXkHOCTHU. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTyp (dIeMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOI'PAMMBI YYEBHOTI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS ITPOrpaMMBbl Y4eOHOTO Kypca «['eoMeTpus» XapaKTepu3yloTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MIPOSIBICHUEM MHTEpPEca K MPONUIOMY M HACTOSILIEMY POCCHUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATHKOB U POCCHUICKON MAaTEMATUYECKOM IIKOJIBI, K HCTIOJIb30BAHUIO 3TUX JOCTUKECHUHN B
JIPYTUX HAayKax U MPUKIAIHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3allud €ro IMpaB, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYpP TPa)KJaHCKOro oOIIecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO 3THUYECKUX MPOOJIeM, CBS3AHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTMBHOE y4acCTUE B PEUICHUU MPAKTHUUYECKUX 3a7]a4 MAaTEeMAaTUYECKOM HANpPaBJIECHHOCTH, OCOZHAHUEM
BOXHOCTH MaTEMaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEU JKU3HU JJIs1 YCIIEUTHON MPO(eCCUOHATIEHON IEATeIbHOCTH
U pa3BUTHEM HEOOXOJUMBIX YMEHUHN, OCOBHAHHBIM BBIOOPOM U MOCTPOSHUEM HUHAUBUYATBHON TpaeKTOpUH 00pa30BaHUS
Y )KM3HEHHBIX [JIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U ICTETHYECKOMY BOCIIPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3aj]lay, pElICHUH,
paccyXJIeHui, yMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaIlMe! B JEATEIPHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, MPUPOJALI W OOIIECTBA, IMOHMMAaHUEM MAaTEMaTHYECKOW HayKH Kak cdepbl YelI0BEYECKON
NEATEIIbHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYMMOCTU ISl PA3BUTHS IMBWIM3ALMM, OBJIAJCHUEM SI3BIKOM MATEMAaTUKU U
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MaTE€MaTUYECKOU KYJIbTYPOU KaK CPEICTBOM MO3HAHUS MUPA, OBJIAJICHUEM NPOCTEUIIMMU HABBIKAMH HCCIIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) puznyeckoe Bocnuranue, GopMUPOBAHME KYJIbTYPHI 310POBbSI M IMOLIMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHSITh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHUS 37J0POBOr0 00pa3a KU3HU
(3m0poBO€ MUTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, pEryjsipHas (QuU3NYecKas AaKTUBHOCTB),
c(OpMUPOBAHHOCTHIO HaBBIKA PEIICKCHH, TPU3HAHIUEM CBOETO MPaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro 4eIoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpUEHTALlMEN Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUN JJIs pelieHus 3a/1a4 B 00JaCTU COXPAHHOCTH OKPYXKaroIen
Cpelbl, IJIAHUPOBAHUS IOCTYIKOB M OLEHKM HMX BO3MOXHBIX IOCIEACTBUM I OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peLeHus;

8) ajanTanus K H3MEHSIIOIMMCS YCJIOBUSAM COLMAIBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHSI CBOEH KOMIETEHTHOCTH 4epe3
IPAKTHYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y JIPYTUX JItOJeH, IpruoOpeTaTb B COBMECTHON J€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (D)OPMUPOBAHUM HOBBIX 3HAHWW, B TOM 4HCJE€ (OPMYIHPOBATH UJEHU, MOHSITHS, TMIIOTE3BI 00
OOBEKTaX U SBJIEHUSAX, B TOM YHCJIE€ paHee HEU3BECTHbIX, OCO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, IJITAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIIHIA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIECHUS U JeHCTBUs, (OPMYIUPOBATh U OLEHUBATh PUCKU M MOCIEACTBHUS,
dhopMUpOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

Bba3oBble JJornueckue JelicTBUA:

[okymeHT co3aaH B anekTpoHHon copme. Ne 8 ot 19.04.2024. NcnonHutens: 3uHHypos U.P. r'.?ﬂEKTPOHHbIﬁ
Ctpanuua 6 u3 16. Ctpannua cosgana: 19.04.2024 07:07 =¥ TATAPCTAH



e BBIABIIITH M XapaKTEPHU30BATh CYIICCTBEHHBIC TPU3HAKN MAaTEMAaTUYECKIX 00OBEKTOB, TOHATUH, OTHOIIEHUN MEXKTY
MOHATUSAMHU, (POPMYIUPOBATH OMpPEAEICHUS TIOHATHHA, YCTAaHABIIMBAThH CYIIECTBCHHBIM MpPHU3HAK KJIacCU(pUKAIIH,
OCHOBaHWsI /711 0000IIEHNS U CPAaBHECHHUSI, KPUTEPUHU TTPOBOIUMOTO aHAJIH3;

e BOCIPUHUMATH, (OPMYIHPOBATH U MPEOOPA30BBIBATH CYXKJCHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, IUHUYHBIE,
YacTHbIE U OOIIKE, YCIOBHBIC,

e BBIABIISITH MATEMATHYECKHNE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpPEUUs B (paKTax, JAHHBIX, HAOIIOICHUIX U
YTBEPKICHUSIX, TIPEIJIaraTh KPUTEPUH TSI BBISIBJICHHS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;

e J€JaTh BBIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX W WHAYKTHUBHBIX YMO3aKJIIOYEHUH,
YMO3aKJIFOUCHU 110 aHAJIOTHH;

e pasz0upaTh JOKa3aTeIbCTBA MATEMATUYECKHX YTBEPKIEHUW (TpsiMble ¥ OT MPOTUBHOrO), MPOBOJIUTH
CaMOCTOSATEIILHO HECIIOKHBIC JOKA3aTeIhLCTBA MaTeMAaTUUECKUX (DaKTOB, BHICTPAMBATh apTyMEHTAITUIO, TIPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaATH Croco0 pelieHus yuyeOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHHS, BHIOUPATh HanOoJliee
MOAXOJISIIINN ¢ YUETOM CaMOCTOSTENbHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

e WCIIOJB30BAaTh BOIMPOCH KaK HCCIAEAOBATEICKUI WHCTPYMEHT TIO3HaHWs, (OPMyIHpOBaTH BOIPOCHI,
buKcUpyIoNe MPOTUBOPEYHE, MPOOJIEeMy, CaMOCTOSATEILHO YCTAaHABIMBATh MCKOMOE W JaHHOE, (pOopMHUPOBAThH
TUIOTE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

e TMPOBOJUTH MO CAMOCTOATEILHO COCTABJICHHOMY IUJIAHY HECJIOXKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE UCCICOBAHUE TI0
YCTAHOBJICHUIO OCOOCHHOCTEN MaTEeMaTHUYE€CKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;

e CaMOCTOSITEIBHO (OpPMYIHpPOBaThH OOOOIIEHUSI W BBIBOJBI MO pe3yjibTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
WCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIICHMIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAK)KE BBIABUTATH MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:
e BBISBJISITh HEIOCTATOYHOCTH M M30BITOYHOCTH HH(POPMAITUHY, JTAHHBIX, HEOOXOIUMBIX IS PEIICHUS 3a/1a4H;
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e BBIOMpATh, AHATU3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(DOPMAINIO Pa3IUYHBIX BUAOB U (HOpM
IIPEICTABIICHHUS;

e BbIOMpaTh (hopMy mpeacTaBieHUs UHPOPMAIMKM M WIUTIOCTPUPOBATH pEIlaeMble 33Jaud CXEMaMH, JTuarpaMMamu,
WHOM TpauKOM U MX KOMOMHAIUSAMU;

e OIICHUBATh HAAEKHOCTh MHQPOPMALMU [0 KPUTEPUSIM, NPEUIOKEHHBIM YUHUTENIEM WU CHOPMYIHMPOBAHHBIM
CaMOCTOATEIIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

e BOCHpPUHUMATH U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSMU U LIEISMHU OOILIEHUS, SICHO, TOYHO,
I'PaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M NMMCbMEHHBIX TEKCTAX, 1aBaTh MTOSICHEHUS IO X0y PEIICHHUS
3a/1a4i, KOMMEHTHPOBATh IIOJyYE€HHBIN PE3YJIbTaT;

e B XO0J€ OOCYXIEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXAA€MOW TeMbl, NPOOJEMBbI, pEIIaeMON 3a/ayu,
BBICKA3bIBaTh WJEH, HALEJICHHbIE HAa TOHMCK PEIICHHS, COMOCTABISATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHaliora, oOHapyXHBaTh pas3jiMyMe M CXOJICTBO MO3MLIMNA, B KOPPEKTHOH ¢opme (opMyInpoBaTh
Pa3HOIUIACHS], CBOU BO3PAXKEHUS;

e TMPEACTAaBIATh PE3YJIbTATHI PEIICHUS 3a7auM, SKCIEPUMEHTA, UCCIEIOBAaHUs, TPOEKTA, CAMOCTOSATEILHO BhIOUpATh
dbopmart BBICTYIUIEHUS ¢ YYETOM 3aj1au MIPE3CHTAIMU U OCOOCHHOCTEHN ayIuTOPUH;

e TMIOHMMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOM W WHAMBUAYAJbHON padOThl MpPU PELICHUU YYEOHBIX
MaTeMaTUYECKHX 3a/1a4;

e IMPUHUMATH LIE€JIb COBMECTHOM [EATENbHOCTH, IJIAHUPOBATH OPraHM3AIMI0 COBMECTHON pabOThI, pacupenessiTh
BU/JIbI paboOT, TOrOBApUBATHCA, 00CYX AATh MPOLIECC U Pe3yJbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFO/IEH;

e yYacTBOBaTh B TPyHmHoBbIX (opmax padoThl (0OCYyXkAeHUS, OOMEH MHEHUSMH, MO3TOBbIE IITYpPMbl U JPYTHE),
BBITNIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOM JEHCTBHUS C JIPYTMMH UYJI€HAMH KOMaH]bl, OLICHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:
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e CaMOCTOSITEIIBHO COCTaBISATH IUIaH, AJITOPUTM peUIeHUs 3afaud (WM €ro 4acTb), BIOMPATh CIOCOO pEIIeHHs ¢
y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BapHUaHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMM CAMOIPOBEPKHU, CAMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa PEeLICHUs] MATEMAaTHYECKOH 3a1a4u;

e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPY PELICHUU 3a7a4l, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAWJIEHHBIX OIIHOOK, BBISIBIEHHBIX TPYJIHOCTEMH;

e OIICHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IOCTABICHHOM II€JIM U YCJIOBUSIM, OOBSCHITH NPUYHUHBI
JOCTUKEHUS UM HEIOCTHXKEHUS LIEJIH, HAXOAUTh OINOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K konIity oOydeHus B 7 kjaacce 00y4yaroIIUIiCs MOMYUYUT CIAETYIONINE NPEIMETHBIC PE3YIbTaThI:

Pacnio3HaBaTh H3y4e€HHBIE TEOMETpUUECKHE (UTYpHI, OMPEACNSITh KX B3aUMHOE PACHOJIOKEHUE, H300pakaTh
reoMeTpudeckue (PUrypbl, BHIMOJHITH YEPTEXKH MO YCIOBUIO 3aauu. I3MepsATh TMHEHHBIE U YTJIOBBIC BETUYUHEI. Pemiarth
3a/1a4M HAa BBIYHUCIICHUE JJIMH OTPE3KOB U BEJIMYMH YTIJIOB.

Jlenath TpyOyr0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEIUYHUH IMPEIMETOB B PEATbHOW >KU3HHU, PAa3MEPOB MPUPOIHBIX
00beKTOB. Pa3znuuars pazMepbl 3TUX 00BEKTOB MO MOPSIKY BEIUUHHBI.

CTpouTh 4EpPTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb3oBaThCA TpPHU3HAKAMHU PABEHCTBA TPEYTrOJIBHUKOB, HMCIOJIL30BATh MPU3HAKK M CBOMCTBA PaBHOOEIPEHHBIX
TPEYTOJIBbHUKOB MPU PEIICHUU 33/1a4.

[IpoBOANTE TOTUUECKHUE PACCYKIACHHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs TPU3HAKAMH PABEHCTBA MPSAMOYTOJBHBIX TPEYTrOJIbLHUKOB, CBOMCTBOM MEWaHbl, MPOBEAEHHOU K
TUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJbHUKA, B PEIICHUN T€OMETPUUECCKHUX 3a]1a4.

Onpenensaty MapayIeIbBHOCTh TPSIMBIX C TOMOIIBIO YTJIOB, KOTOphIE 00pa3yer ¢ HUMH cekymas. OnpenensiTh
MapaJIIETbHOCTD MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSTHUM OT TOUEK OJHOM IMPSAMOM A0 TOUEK APYTrOU MPSIMOMU.

Pemiats 3aauun Ha KileTyaTon Oymare.
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[IpoBOAUTH BBIUKMCICHUS W HAXOAUTH YUCIOBBIC MU OYKBEHHBIC 3HAUCHUSI YIJIOB B I€OMETPUUYECKUX 3ajadax C
UCIIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIHHUKOB U MHOTOYT'OJLHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH NEPECEUCHUN
JBYX IIapaJUICIIbHBIX IPSAMBIX CEKyLIEH. PemaTs nNpakTHYecKue 3a1a4ui Ha HaxX0KICHUE YTIIOB.

Brnanets mMOHSATHEM TE€OMETPUYECKOrO0 MECTa TOYEK. YMETh OMNpEeNeNsiTh OUCCEeKTpUCY yria U CepeAUHHBIN
MEPIEHIUKYJIAP K OTPE3KY KaK FTEOMETPUUYECKUE MECTA TOUEK.

@OopMyIMpPOBaTh OIPEACIECHUS OKPYKHOCTM M KpYyra, XOpAbl M JHAMETpPA OKPYKHOCTH, IIOJIb30BATHCS HX
CBOMCTBaMU. Y METh IPUMEHATH 3TH CBOMCTBA IPU PELICHUH 3a4a4.

Brnagers NOHATHEM OINKMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, yMEThb HaxoauTh €€ ueHTp. [lomb3oBarbcs
dbakTaM O TOM, YTO OHCCEKTPHUCHI YIJOB TPEYTOJIbHUKA IMEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnanete moHATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOM O MEPINECHAUKYISPHOCTH KaCaTEIbHOU U
paguyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

[Tonp30BaThCA NPOCTENIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMU, IIOHUMATh UX IMPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKHUE IIOCTPOCHUS C IIOMOILBIO LIUPKYJIS U JIMHEUKHU.

K konIty oOydeHus B 8 kiacce 00y4yaromIUiics MOTYYUT CIASAYIOUIME MPEIMETHBIC PE3YIbTaTHI:

Pacnio3zHaBaTh OCHOBHBIE BUbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCA MUX CBOMCTBAMM IPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKH MIEPECEUCHUS MEIMaH TPEYroJibHUKA (IIEHTPa MAcC) B PEILICHUH 3a]1ay.

Brnagere mnoHsATHEM CpeOHEW JMHUKA TPEYTrOJIbHMKA W Tpalelud, IPUMEHATh HMX CBOWCTBA NPU PELICHUU
reomeTpudeckux 3anad. [lomp3oBarbcs Teopemoinn @aneca U TEOPEMOM O MPOMOPLUMOHAIBHBIX OTPE3KaxX, MPUMEHSITh MX
JUISL PEIIEHUS TPAKTUYECKHUX 3a4a4.

[TpumeHsTh TpU3HaKK MO00US TPEYTOTHPHIUKOB B PEIICHUH T€OMETPUUECKHUX 3a/1a4.

[Tonp3oBaThess Teopemoii [ludaropa st pemieHHs TEOMETPUUECKMX ¢ MpakTUdeckux 3amad. CTpouTh
MAaTEMATUYECKYI0 MOJEJb B IMPAKTUYECKHUX 3aJa4yax, CAMOCTOSTEIIBHO NEJIaTh YEPTEX M HAXOIWThb COOTBETCTBYIOIIUE
JUTAHBL.

Biianerp MOHATUSAMH CHHYCA, KOCHHYCAa M TAHI€HCA OCTPOro yrijla MPSMOYTOJBHOIO TpeyrojibHHKa. llonb3oBarbes
ATUMU MOHATUSAMHU ISl PELICHUS ITPAKTUYECKUX 3a1a4.
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BbIauciaTh (pa3imdHbIMEA CIIOCO0aMH) TUIONIAb TPEYTOJbHUKA H IUIOIIATH MHOTOYTOJBHBIX (PUTYP (TTOIB3YSICh, TC
HE00X0IMMO, KaJIbKYJIATOpPOM). [I[pUMEHSTH IMOTyYCHHBIE YMEHUS B IPAKTHUSCKUX 3a1adax.

BrnajieTh MOHATUSAMY BIMCAHHOTO M IICHTPAJIILHOTO yTJjia, UCIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX yTilaX, yIilaX MEXIy
XopAaMu (CEKYIIUMHM) U yIiIe MEXITy KacaTeJIbHON M XOPI0H IpH PEIICHUH TeOMETPHYCCKUX 3a/1aY.

BraneTs MOHATHEM OIMUCAHHOTO YETHIPEXYTOJIbHUKA, MPHUMCHATH CBOMCTBA OIMMCAHHOTO YCTBHIPEXYTOJbHUKA IPH
pCIIICHNH 3ajad.

[TprMeHSTh MOJIYYCHHBIC 3HAHHUS HA MPAKTHKE — CTPOUTH MaTeMaTHYSCKHAE MOJCIH JUIS 3a7ad PeabHON KU3HU U
IIPOBOJIUTH COOTBETCTBYIONINE BBIUMCIACHUSA C IPHUMCHCHUEM IOAO0US M TPUTOHOMETPHH (TIOJB3YSACh, TJI¢ HEOOXOIUMO,
KJIBKYJISITOPOM).

K koHIy 00y4yeHHs B 9 Kjaacce 00yJarOIIMIACS TOJYUUT CIACAYIOMNE MPSAMETHBIC PE3yJIbTATHI:

3HaTh TPUTOHOMETPUYECCKHE (YHKIMU OCTPHIX YIJIOB, HAXOJUTh C WX IOMOIIBI0 Pa3IUYHBIC JJICMCHTHI
IPSIMOYTOJIBHOTO TPEYTOJbHUKA («PEHICHHE MPSIMOYTOJbHBIX TPEYTOJbHUKOBY). HaxomuTh (C MOMOIIBI0 KaJIBKYJISTOpA)
JUTMHBI ¥ YTJIBI JUTSI HeTaOJUYHBIX 3HAYCHUH.

[Tonp3oBaThess (OpMyJIaMu TPHUBCACHHS M OCHOBHBIM TPHTOHOMETPUYCCKHM TOXKJICCTBOM JUIS HAXOXKICHUS
COOTHOIICHHIH MEXIy TPUTOHOMETPUICCKUMH BEIIMYMHAMH.

Mcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB I HAXOXJACHHUS Pa3IMUHBbIX 3JIEMEHTOB TPEYrOJIbHUKA («pPEIICHHUE
TPEYTOJIBHUKOBY ), IPUMEHATDH UX MIPH PEIICHUN T€OMETPUICCKUX 3a/1a4.

BraneTs HNOHATHSAMHU MpeoOpa30oBaHUS IOJ0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOMOOHBIX (uryp. ITonp3oBaThes
CBOMCTBaMH MOAOOMS MPOU3BOILHBIX (DUTYP, YMETh BEIYUCIIATH IJIUHBI M HAXOAUTH YIJIbI Y TI0I00HBIX (uryp. [IpuMeHsTh
CBOMCTBA MMOI00MS B MPAKTUYCCKUX 3aJ1a4ax. Y METh IPUBOIUTH MPUMEPHI TTOIOOHBIX (DUT'YP B OKPYKAIOIIEM MUDE.

[Tonmb30BaThCs TEOpEeMaMH O IPOM3BEICHUU OTPE3KOB XOpPJ, O IPOM3BEICHUH OTPE3KOB CEKYIIUX, O KBajpaTe
KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, IMOHMMATh WX TEOMETPUYECKHUH M (DH3WYCCKUKM CMBICI, MPHUMEHSITh MX B PEIICHUU
TEOMETPHUYCSCKUX B (PU3MUecKuX 3a1ad. [[puMeHsATh CKaJIsIpHOE MPOU3BEICHIE BEKTOPOB ISl HAXOXKICHWS IUTMH U yTJIOB.

[Tonb30BaThCsS METOJAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PEIICHHUH NCOMETPHUUSCKHUX M MPAKTHYECKHX

3aaa4.
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Bnaners noHATHAMYU IPABUIBHOTO MHOTI'OYT'OJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JyTH OKPYKHOCTH U PaJUaHHOU
MEpBI yIJia, YMETh BBIYUCIATH ILIOIIAAb KPYTra U €ro yacTei. [I[puMeHaTs nojiydeHHbIe yMEHUS B IPAKTUYECKUX 3a/a4ax.
HaxoauTs ocu (WM LEHTPBl) CUMMETPUH PUTYP, TPUMEHSTH JBUKCHHS INIOCKOCTH B IPOCTEHININX CITydasx.
IIprMeEHATH MONy4EHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMAaTHYECKUE MOJECIN I 3a1a4 PEealbHOU KU3HU U
IPOBOJUTH COOTBETCTBYIOIIME BBIYMCIIEHUSI C IPUMEHEHUEM NOA00MS U TPUTOHOMETPUUECKUX (PYHKIMM (TOJIB3YSCh, TE
HEOO0XOMMO, KaJbKyJIATOPOM).
TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NMPOrpamMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
IIpocrenimme reomeTpruieckue GUrypsl 1
P . P Quryp bu6mmoreka [IOK
1 UX cBoiicTBa. I3MepeHne reoMeTpruiecKux 14
https://m.edsoo.ru/7f415e2¢
BEJIMYMH
bu6mmoreka [IOK
2 T 22 1
PEYTOILHUKH https://m.edsoo.ru/7f415e2¢
3 [TapatensHbIe IpsMBIE, CyMMa yITI0B 14 1 bubnnorexka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpuueckue 14 | bubnunoreka [JOK
TOCTPOECHUS https://m.edsoo.ru/7f415¢2¢
bu6mmoreka [JOK
5 [ToBTOpEeHME, 0000IIEHNE 3HAHUI 4 1
BTOPEHHE, HHICHHC SHAHIH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 YeTbIpEXYroNbHUKU 12 1
pexyT https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
bubmuorexa [JOK
2 IIPONOPLUOHAIIBHBIX OTPE3KaX, MOA00HBIE 15 1

https://m.edsoo.ru/7f417¢18

TPEYrOJIbHUKHU
IImomrans. Haxoxaenue miommanei
3 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX (hUryp. 14 1
[Tnomanu nonobHbIX puryp

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
6 II 600 4 1
OBTOPEHHE, ODODIICHHIE SHAHMH https://m.edsoo.ru/7f417¢18
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 6 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
| Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpazoBanue mogodus. Merpuueckue 10 1 Bbu6mmoreka [JOK
COOTHOILIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPET https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAUHATHI HA IIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lHA
5 05 HOCTH U TIO y; b Kpyra g 8 bubmorexa LIOK
Py " Hv pyre: https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 6
JBIKCHIA TIOCKOCTH https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS . 5 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
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YUYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* 'eometpus, 7-9 knaccel/ Atanacsu JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

YMK "T'eomerpus 7-9 knaccer"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.mccme.ru/ http://window.edu.ru/

http://window.edu.ru/window/method/ http://www.edu.ru/
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