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INOACHUTEJIBHAS 3AIINCKA

['eomeTpusi KaK OJMH M3 OCHOBHBIX PA3JEIOB LIKOJBHOM MATEMATUKH, UMEIOIIUI
CBOCH IeNbl0 O0ECeunTh M3YYeHHE CBOWCTB U pa3MepoB (Uryp, UX OTHOIICHUH U
B3aUMHOE PACIIOIOKEHUE, OITUPAETCS HA JIOTUUECKYIO, 1I0Ka3aTeIbHY0 JIUHUIO. [[eHHOCTh
M3Yy4EHUs TEOMETPUN Ha YPOBHE OCHOBHOTI'O OOLIEr0 00pa30BaHus 3aKIF04AETCS B TOM, UTO
00yyYaromuics y4YuTcs MPOBOIUTH JOKa3aTeNIbHbIE PACCYKICHUS, CTPOUTH JIOTHUYECKUE
YMO3aKJIFOUEHHS], JI0KA3bIBaTh MCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPHPUMEPHI K
JIO’KHBIM, [TIPOBOJIUTH PACCYkACHUS «OT MPOTUBHOIO», OTJINYATh CBOKMCTBA OT IPU3HAKOB,
(dbopMyIIMpOBaTh 0OpATHBIC YTBEPIKICHUS.

BTopoii 1enbro n3y4eHusi FeOMETPUH SABISETCS UCIOJIB30BAHUE €€ KAK HHCTPYMEHTA
[P PEIICHUH KaK MaTEeMaTUYECKUX, TaK M MPAKTUUYECKUX 3a]ad, BCTPEUAIOIIMUXCA B
peanbHO# ku3HU. OOydarolmuics MOHKEH HAYYUTHCA OMPENEIUTh T'€OMETPUUYECKYIO
¢burypy, onucaTrh CJIOBaMHU JAHHBIH YEPTEX WIM PUCYHOK, HAUTH TUIOLIAAb 3€MEJIBHOTO
y4acTKa, paccuuTaTh HEOOXOAMMYIO JIJIMHY ONTOBOJIOKOHHOIO KaOens Wiu Tpedyemble
pa3Mepbl rapaxa Jijisi aBTOMOOMIISl. DTOMY COOTBETCTBYET BTOPAst, BEIYUCIUTEIbHAS JTMHUS
B M3y4YeHHH reometrpuu. llpu pemieHun 3amady mpakTUYECKOTO XapakTepa o0ydaromuiics
YUYUTCA CTPOUTh MAaTEMaTUUYECKUE MOJIEIN PEaJbHbIX KU3HEHHBIX CUTYallMil, TPOBOJAUTH
BBIYMCJICHHS M OLIECHUBATh aJICKBaTHOCTh MOJIYyYEHHOI'O PE3yJIbTaTa.

Kpaiine BaxHO mogu€pKUBATh CBSI3U T€OMETPHUH C IPYTUMH YU4eOHBIMU MIPEAMETaMHU,
MOTHUBHPOBATh HUCIOIB30BaTh OMpEICNICHUsT TeOMETPUUECKUX (UTYp U TOHSTHIA,
JIEMOHCTPHPOBATh MPUMEHEHHE TMOJyYCHHBIX YMEHUU B (PU3UKE M TEXHHUKE. DTH CBS3H
HauOoiiee sIpKO0 BUIHBI B TeMax «BekTopb», « TpUrOHOMETpHUYECKHE COOTHOIICHUS,
«Metop koopauHat» u «Teopema [Tudaropay.

VYueOubiii kypc «['eoMeTpusd» BKIIOUAET CIEAYIOIIME OCHOBHBIE pa3felibl
conepxanus: «l'eomeTprudeckue GUTYphl U UX CBONCTBay», «/3MepeHne reoMeTpudecKux
BEJIMUYUH», «J[eKapTOBbI KOOpPAMHATBI Ha IUIOCKOCTHY», «BekTopbl», «JIBuxkeHHs
mIockocTH, «IIpeobpazoBanus mogo0us».

Ha uszyuenue yuebHoro kypca «I'eomerpus» orBoautcsa 204 vaca: B 7 kiacce — 68
qacoB (2 yaca B He/Ien0), B 8 kiacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68 yacos
(2 yaca B HeziemIO).

B pa6oueii aganTupoBaHHO# nporpamMmme coOJIr0AaeTCs MPEEMCTBEHHOCTD C
MPUMEPHBIMH MPOTpaMMaMi Ha4aJIbHOTO O0IIero 00pa3oBaHus, B TOM YHCIIE U B
WCIIOJIb30BAaHUU OCHOBHBIX BUJIOB YUEOHOMU JEATEIbHOCTH O0YJAIOIIUXCS.

AKTYaJIbHOCTb IPOrPAMMBI OIIPENEIAETCS MIPEXKIE BCETO TEM, UTO paccuUTaHa Ha
00y4aromerocs, MMErIIero OrpaHUuYeHHbIE BO3MOXXHOCTHU 3/I0POBBS, CBSI3aHHBIX C
3aJIep>KKOM ICUXUYECKOT0 pa3BUTHUS. B yClIOBUAX paBUIBHOTO O0YyYEHHUS 3TOT PEOCHOK
CMOJKET MTOCTETIEHHO MIPEOA0JIETh 3a/I€PKKY 00IEero NCUXUYECKOT0 pa3BUTHSI, YCBOUTH
3HAHUS U HaBBIKH, HEOOXOIMMBIE JUIsl COLIMAILHOM a/1alTall|H.

KOppCKI_II/IOHHa}I pa60Ta Ipru3BaHa CO31aTb 06p330BaTCJ'IBHy'IO Cpeay U yCJIOBU:,
ITO3BOJIATOIIUC 06yqa}0meMyc;1 C 3aﬂep>i<1<0171 MCUXUYCCKOTO Pa3BUTUSA TTOJTYUYUTDH
Ka4CCTBCHHOC O6paBOBaHI/IC M0 MaTeMaTUuKEe, NOATOTOBUTH PA3HOCTOPOHHE PA3BUTYIO
JINYHOCTB, CHOCO6HYIO HCIIOJIb30BATh MOJYUCHHBIC 3HAHUA JJI1 yCHCIlIHOfI
conuain3anuu, JaJdbHEHUIIero O6pa3OBaHI/I}I n Tp}/IlOBOI‘/JI ACATCIIBHOCTH. OTInunTeILHOM



0COOEHHOCTBIO MTPOTPAMMBI SIBJISIETCS M3JI0KEHHE B HEH y4eOHOro Marepuasa ¢ y4éTomMm
YPOBHSI €r0 YCBOEHHUSL.

Hesm o0yuyeHust

- OBJIAJICHHUE CUCTEMOM MaTeMaTHYeCKUX 3HaHUM U yMEHU, HeOOXOUMBIX JU1s
IIPUMEHEHUS B IIPAKTUYECKOMN JEATEIbHOCTU, U3YYEHUS CMEXKHBIX TUCLUILINH, ITPOJOJDKEHHS
o0pazoBaHus;

- HHTEJUIEKTyaJIbHOE Pa3BUTHE, (OPMUPOBAaHUE KAYECTB JIMYHOCTH, HEOOXOAUMBIX
YEJIOBEKY
JUTS1 TIOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOILIECTBE, CBOMCTBEHHBIX MaTEMATHYECKON
JIESITEIIbHOCTH:

SCHOCTH U TOYHOCTH MBICII, KPUTUYHOCTH MBIIUICHUS, UHTYULUH, JJOTUYECKOTrO
MBILUIEHMS,

AJIEMEHTOB aJITOPUTMUYECKON KYJIbTYpPBbI, IPOCTPAHCTBEHHBIX IIPEICTABICHUM,
CIIOCOOHOCTH K

IIPEOJIOJIEHUIO TPYAHOCTE;

- (QopmupoBaHue NpeacTaBlIeHUu 00 UAEIX U METOAAX MaTEMATUKH KaK
YHUBEPCAIBHOTO S3bIKa HAYKHU U TEXHUKH, CPEACTBA MOACITUPOBAHNS SIBIICHUN U ITPOLIECCOB;

BOCIIMTaHUE KYJIBTYPBI JINYHOCTH, OTHOLIECHUS K MAaTEMATUKE KaK K 4YaCTH

o01IeYeI0BeYeCKOi KyIbTYphl, (pOpMHpPOBaHNE TOHUMAHHS 3HAUUMOCTH MaTEMaTHKH
JUIsl HAyYHO-TEXHUYECKOI0 IIporpecca.

3agaum 00y4eHusn

* puoOpeTeHNe MaTeMaTHUECKUX 3HAHUN U YMEHH;

* oBJa/icHue 000OIIIEHHBIMU CTIOCOOAMHU MBICIIUTENTLHON, TBOPUYECKOM AEATEIILHOCTH,

* OCBOEHME KOMIETeHIIUH (Y4eOHO-TI03HABATENbHOM, KOMMYHUKATUBHOM, pe(JIeKCUBHOMH,
JIMYHOCTHOTO CaMOpPa3BUTHS, HH(YOPMALIMOHHO-TEXHOIOTMUECKOM, IEHHOCTHO-CMBICIIOBOI ).
KoppexkimonHo-pa3BrBaromue 3a1a4u y4eOHoro npemera

* OXpaHa M yKpeIJIeHUe COMaTUYECKOT0 U TICUXOHEBPOJIOTUYECKOTO 3J0POBbs peOCHKA:
npenynpexaeHue NCuXo(pu3nUecKuX neperpy3okK, SMOIMOHAIIBHBIX CPBIBOB,;

* CO3/IaHu€ KJIMMaTa IICUXO0IO0THYECKOro KoM(popTa;

* co3JaHue OJaronpUsATHON COLMAIbHOM cpelibl, KOTopas 00ecTIednBaeT CTUMYJISAIIUIO
NO3HaBaTeNbHOH cepbl pedeHKa, pa3BUTHE KOMMYHUKATUBHBIX (DYyHKIMI peun,
(dopmupoBaHUe 0011Ie Y4eOHBIX YMEHHI 1 HABBIKOB;

* (popMHpOBaHUE U 3aKpEIICHHE YMEHUH U HAaBBIKOB INIAHUPOBAHUS JIESITEIbHOCTH,
CaMOKOHTPOJIS;

* pa3BUTHE YMEHMIA BOCHPHHUMATH M UCIIOIB30BaTh MH(MOPMALIUIO U3 PA3TUIHBIX
MCTOYHHUKOB, B LIEJISIX YCHEIIHOTO OCYIIECTBIEHHS yueOHO-T103HABATEIbHOM AESTeIbHOCTH;

* COLMAIBHO-TPY/IOBAs aJaNTalys YYaluXcs: pa3BUTHE 3pUTEbHO-MOTOPHON
KOOPJMHAIMH, TeMIIa JesTensHOCTH. DopMupoBaHue 0011e TPYAOBbIX, OpraHU3aIMOHHBIX
YMEHUM;

* MHAMBHUIyaJbHAs KOPPEKLIUS HEJOCTATKOB B 3aBUCUMOCTH OT aKTyaJbHOTO YPOBHS
pa3BUTHS
YUaIIMXCs ¥ MX TOTPEOHOCTH B Koppekuuy. [IpexycMoTpeHbl BapuaTUBHOCTD MPAKTUIECKUX
3aJaHuM,

BpeMs X BBITIOIHEHUS], (POPMBI OOLIIEHUSI C PEOSHKOM.



IIcuxonoro-nenarornyeckass  xapakrepucruka oOyyawommxeas ¢ OB3,
0CO0CHHOCTH 00y4eHust

,Z[JISI JIeTeH C 3anep>1<1<0171 MNCUXHUYCCKOT'0 Pa3BUTHUA ABJIACTCA COXPAHCHUC OCHOBHOI'O
COoACPKaHMA O6p330BaHI/I$I MaTEMaTHKU U KOPPEKTUPOBKA €10 C y‘IeTOM TICHUXOJIOI'MH
06yqa}omeroc;1. V takux JCT! el OTMEUaeTCs:

* HapyLIEHUE BHUMaHMUS, 3pUTEIBHOIO BOCIPUATHS U IPYTUX TO3HABATEIIbHBIX
IPOLIECCOB YMCTBEHHOM pab0TOCIOCOOHOCTH M SMOLIMOHATIBHOM cepbl;

* 3aMEJICHHBINM TEMII [I03HABATEIbHOMN IS TEIBHOCTH;

* TPYJHOCTH IIPOU3BOJILHON CaMOPETYJISILIMU ¥ CAMOKOHTPOJIS B IOBEIEHUU U
JIEATENIbHOCTH.
O0y4yaeMocTh U30HpaTeIbHAs U HEYCTOMUMBAs, 3aBUCAIIAS OT YPOBHS CIIOKHOCTU U
CyObEeKTUBHOHN MPHUBIIEKATEILHOCTH BUAA ACATEILHOCTH, @ TAKXKE OT aKTYaJIbHOTO
AMOLIMOHATILHOTO COCTOSIHUSL.

Hcxonst U3 BBILIETIEPEYHCIICHHBIX OCOOEHHOCTEH NCUXO(U3MUECKOT0 Pa3BUTHS

00y4aromerocst JaHHOW KaTerOpuH, BO3HUKIIA HEOOXOIMMOCTD pa3pabOTKH aJaTHPOBAHHON

paboueii mporpaMMsl 10 MaTEMATHKE.

Tak kak 00y4aroleMycsi TpyJIHO YCBauBaTh MPOrpaMMy 110 MaTeMaTUKE, TO
HE00X0IUMO

BHOCHUTH B HEE HCKOTOPBLIC U3MCHCHUA:

¢ IIPU U3YYCHUHU HOBBIX TCM YCUJINTH BOCCTAHABJIMBAIOIICC ITIOBTOPCHUC,
YBCIINYUBATH KOJIMYCCTBO ynpa>1<HeHI/n71 U 3aJIaHUM CBSI3aHHBIC C IIOBTOPCHHUEM
HpOfI,I[@HHOF 0 MaT€puaia B IIPCAbIAYIINX KJIaCCax. Yyanuecs: 7OKHBI YBUICTD JIOTHYCCKYTO
MMPEEMCTBCHHOCTb HOBOT'O MaTepuajia € OHOpOfI Ha TIOBTOPEHHUE PaHEC U3YYCHHOTO ,

¢ YBCIUYUBATH KOJIMYICCTBO ynpamHeHI/Iﬁ u SaﬂaHHﬁ, CBsA3aHHBIX C HpaKTI/IquKOﬁ
ACATCIIBHOCTBIO YHAINXCA,

¢ HCKOTOPBIC TEMbI J1aBATh KAK O3HAKOMHUTCIIBHBIC,

¢ HUCKJIIOYATh OTACIIBHBIC TPYAHBIC JOKA3aTCIILCTBA,

® TeOpeTI/I‘leCKI/Iﬁ MaTepHuall pPEKOMCHAYCTCS NPCIIOJHOCUTL B ITPOLECCE PCIICHU A
3a/1a4 U BBIIOJIHEHHUS 3aJaHUI Har. JIAAHO-TIPAKTHYCCKOI'O XapaKTepa,

YuuThIBas ICUXOJIOTHUECKHIE OCOOCHHOCTH U BO3MOXKHOCTH TaKUX HeTeﬁ,
LICJ'ICCOO6p33HO JAaBaTb MaTcpral HEOOJIBIINMHU J03aMH, C ITIOCTCIICHHBIM €I'0 YCJIIO)KHCHUCM,
YBCIIMIMBAsA KOJIMYECTBO TPCHUPOBOYHBIX ynpaxcHeHI/Iﬁ, BKJIFOYas1 C)KCAHCBHO MaTCpral A1
TMOBTOPCHHA U CaMOCTOATCIIbHBIX pa60T.

Crnenyet n36eratb MEXaHHUYECKOTO cueTa, JOPMaTbHOTO 3ayUYHBaHUS TIPABUIL,
CIIUCBIBAHUS

TOTOBBIX perieHni u T.7. OOyJaronuiics T0KEeH YMETh MToKa3aTh U O0BSICHUTH BCE, UTO
OH JIENIaeT, peliaeT, pucyeT, 4epTUT, COOMpaeT.

IIpu pemiennu 3a1a4 OH IOJKEH YUUTHCS aHAIM3UPOBATD, BBIJAENATh B HEN
HEU3BECTHOE, 3aMHUCHIBATh €€ KPATKO, OOBSICHATH BEIOOP apru(pMETHUECKOTO ACHCTBHSI,
(bopMyIpOBaTh OTBET, T.€. OBJIAACBATh OOIIMMU ITpUEeMaMu paboThI Ha/l apU(PMETHIECKON
3a/1a4€H, YTO IOMOIaeT KOPPEKLMH €TO MBILLIEHHS U PEYH.

Oprannueckoe eIMHCTBO MPAKTUUECKOW U MBICIIUTENILHON JEATEIbHOCTH
oOyuJarorierocst Ha

YpOKax MaTeMaTHKH CIIOCOOCTBYIOT MPOYHOMY U CO3HATEIIHHOMY YCBOCHHUIO
0a3MCHBIX MAaTEMATUYECKUX 3HAHUI 1 YMEHUH.
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COJEP)KAHUE OBYYEHUA

7 KUIIACC

HauvanpHele nousTHst reoMerpun. Touka, npsMas, OTpE30K, JIyd. Yroi. Buasl yrios.
Beprukansuble M CMexHbIE yribl. buccekrpuca yrna. JlomaHas, MHOTIOYTOJIBHUK.
[TapayueabHOCTB M MEPIIEHINUKYJIIPHOCTD IPSMBIX.

Cummerpuunbie Gurypbl. OCHOBHBIE CBOWCTBAa OceBoW cumMmeTpuu. [Ipumepsr
CUMMETPUHU B OKPYKAIOLIEM MHUPE.

OcHOBHBIE IOCTPOCHHUS C MOMOIIBIO LUPKYJIA U JuHelku. TpeyronbHuk. Beicora,
MeanaHa, OMCcCEeKTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpHU3HAKU pPaBHOOEAPEHHOIO TpeyrojpHuka. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa W NIpHU3HAKU NapauleabHBIX OpsiMbIX. CyMMa yIJOB TpEyroJibHHKA.
Bremnue yrisl TpeyrojbHHKA.

[TpsimoyronbHblli  TpeyronbHMK.  CBOHCTBO ~ MeIuaHbl  NPSAMOYIOJIBHOTO
TPEYrojbHUKa, NPOBEAEHHON K TUIOTeHy3e. lIpH3Hakum paBeHCTBa NPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpSMOYTrosbHBIN TPEYroabHUK C yriioMm B 30°.

HepaBencrBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOH, TeopeMa o 0oJbIleM yriie U OoblIel cTopoHe TpeyrojapHuKa. [lepnenauKysp
Y HaKJIOHHAs.

I'eomeTpuyeckoe MeCTO TOYEK. bruccekTpuca yriia u CepeIMHHbIA EPIEHIUKYIIAP K
OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpy’XKHOCTb U KpYT, XOpAa U JHAMETP, UX CBOMCTBA. B3aumHOe pacnonoxeHue
OKpyxHOcTHU U npsaMoi. KacarenbHast u cexyias K oKpy>KHOCTH. OKpY»HOCTb, BIIMCAaHHAs
B yroJj. BrincanHas u onmcaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronsHuku. [TapamienorpammM, ero npusHaky U cBoicTBa. YacTHble Cilydan
napauiesorpaMMoB  (IPSIMOYTOJIBHUK, pPOMO, KBajapaT), UX TPU3HAKU U CBOICTBA.
Tpamnenus, paBHOOOKasI Tpaneuusi, €€ cBoicTBa U Npu3Haku. [IpsMoyroapHas Tpanemus.

Merton yasoenus Mmenuansl. LlenTpanbHas cummerpusd. Teopema daneca u Teopema
0 MPONOPLIMOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyronpbHUKOB, Kod3pdunmeHnt mnomobus. IlpwsHakm momOOUs
TpeyroJbHUKOB. [I[puMeHeHe noao0us Npy peleHNuH MPaKTUYECKUX 3a/1a4.

CpoiicTBa 1uiomazei reomerpuueckux Guryp. DopMmynbl Ui [IJIOLIATU
TPEyToJIbHUKA, NapajuierorpaMma, pom0a u tpanenuu. OTHOLIEHHE TUToNaiei Mog00HbBIX
duryp.

Brruncnenue mioniaiel TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.

Teopema I[Tudaropa. Ilpumenenue Teopemsl [Iudaropa npu pemeHnu NpakTHYECKUX
3a/1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIJIa IPSIMOYTOJIBHOTO TPEYrobHUKA. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue ¢pyHkmuu yrios B 30, 45 u 60°.

BnucanHble M IEHTpalbHBIE YIJIBL, YTOJ MEXIY KacaTelbHOW M XOpAOH. YTIJIbI
MEXJly XOp/laMH M CEeKyIIMMHU. BricaHHbIe M ONMCaHHbIE YETBIPEXYTOIbHUKU. B3aumHoe
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pacroiokeHue AByX oKkpykHocTel. Kacanue okpyskHocTel. O01ue KacaTeabHbIe K TBYM
OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, taureHc yriioB ot 0 g1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX/1€CTBO. DOPMYJIbI IPUBEICHUS.

Pemienne TpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHUHYCOB. Perienue
MPAKTUYECKHX 3aJa4 C UCIOIb30BAaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOU3BEAECHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIECHUH OTPE3KOB
CEKYILHX, TEOpEMA O KBaApaTe KacaTeJIbHOM.

Bektop, miuHa (MOysib) BEKTOpA, COHAINPABJICHHBIE BEKTOPHI, MPOTUBOMOJIOKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU HAJL
BeKTOpaMu. PasnoskeHue BeKTopa MO JBYM HEKOJUIMHEapHbIM BekTopam. KoopauHatsl
BekTopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB, NMPUMEHEHHE JISI HAXOXKIEHUS JJIUH U
YTJIOB.

JlekapToBbl KOOpPJIMHATHI HAa IUIOCKOCTU. YPaBHEHMS MHPSAMON M OKPYKHOCTU B
KOOpJMHATAX, IePECCYCHUE OKPYKHOCTEH M MpsMbIX. MeToa KOOpAWHAT U €ro
MpUMEHEHHE.

[TpaBuiIbHBIE MHOTOYTOJILHUKH. JIJTMHA OKPYKHOCTH. [ pagycHas u paauaHHas Mepa
yTIiia, BIYMCIEHUE IJIUH IyT OKpyx)HocTel. [lnomans kpyra, cekropa, CerMeHTa.

JIBMKEeHHMSI INTOCKOCTH ¥ BHYTPCHHHE CUMMETpHUH (HUTYp (dTIEMEHTapHBIC
npexacrasienus). [lapamnensubrit neperoc. [1oBopoT.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJibTaThl OCBOCHUS MporpaMmbl yueOHOro kypca «I'eomerpusi»
XapaKTePU3YIOTCS:

1) naTpuoTHYeCKoe BOCIIUTAHME:

IIPOSIBIIEHUEM HMHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHUMCKOW MaTeMAaTHKH,
LIEHHOCTHBIM OTHOUIEHMEM K JOCTHMKEHHMSIM POCCHNHCKMX MaTeMaTUKOB M POCCHMCKON
MaTeMaTUYeCKON MIKOJIbI, K MCIOJIb30BAHUIO ATHX JIOCTHXKEHUIH B JpPyrux Haykax H
MPUKIAIHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00s3aHHOCTEH IpakJaHHHA M pealn3alyu ero mnpas,
MPEJICTaBICHUEM O MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYD,
ABJIEHUHM, TpOLEAyp TIpakJaHCKOTo oOmiecTBa (HampuMmep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO ATHYECKHX MpoOJeM, CBA3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHHH HayKH, OCO3HAaHHEM Ba)XHOCTH MOPAJIBHO-3THUUYECKUX
MIPUHIIUIIOB B A€ATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE YyYacTHE€ B PELIEHUM MPAKTHYECKUX  3a1ad
MaTEMaTUYECKON  HAIpPaBIEHHOCTH, OCO3HAHMEM  BAXHOCTH  MaTEMaTHYECKOI'0
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o0pa3oBaHMsi Ha TPOTSHKEHWH BCEH IJKU3HU Ui YCHEIIHOW TpodecCHOHaIbHOM
NEeSTeIbHOCTH W pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOODOM U
[IOCTPOEHHUEM MHIMBUYyaJIbHOU TPAEKTOPUU 00Pa30BaHUS U KU3HEHHBIX IUIAHOB C YUYETOM
JUYHBIX UHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U 3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pEHICHUH, pacCyKIEHHH, yMEHHUIO BUICTb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpHUEHTALMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX IIPEICTAaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IPUPOILI U O0IIECTBA, TOHUMAHHEM
MaTeMaTHYeCKOW HAayKH KakK cephbl YEIOBEUSCKOU JNEATEILHOCTH, ITANOB €€ pa3BUTHUS U
3HAQUUMOCTH I Pa3BUTHUS IUBWIM3AIMH, OBJIAJACHUEM S3bIKOM MaTeMaTHKA |
MaTeMaTHYEeCKOU Ky.HLTypOfI KakK Cp€aACTBOM IIO3HAHUSA MHUPA, OBJIAJCHUCM HpOCTeI;'IHII/IMI/I
HaBBIKAMH HCCIIEIOBATEIBCKON JAEATEIHLHOCTH;

6) ¢usnueckoe BocnuTanue, ¢GopMHUPOBaHME KYJbBTYPbl 310POBbSI H
IMOLMOHAIBLHOTO 0JIArONOJIy4usi:

TOTOBHOCTBIO IMPUMCHATH MATCMATHYCCKUC 3HAHUSA B MHTCPCCAx CBOCrO 3J0pPOBbA,
BEJICHUS 370pOBOTO 00pasza >KU3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEKUM
3aHATUN U OTJBIXA, PErysipHas Gpu3ndeckas akTUBHOCTH), COPMUPOBAHHOCTHIO HABBIKA
peduiekcun, mMpru3HaAaHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTo ke MpaBa IPYroro 4eloBeKa;

7) 3KOJI0rM4YecKoe BOCIIMTAHUE:

OpI/IeHTaHI/Ieﬁ Ha NPUMCHCHHUEC MATCMATHUYCCKUX 3HaHuU AJid peHICHUA 3aaa4d B
00JacTH COXPAHHOCTH OKPY’KaloIlel cpenbl, MIaHUPOBAHUS MOCTYNKOB U OLEHKU HUX
BO3MOJKHBIX TTOCIIEACTBHM IS OKPYXKAIOIIECH CpeIbl, 0COZHAHNWEM III00aIbHOTO XapaKkTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelIeHNUs;

8) amanTanusi K MN3BMEHAIIUMCS YCJIOBUSM COUMATbHONW M MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JE€HCTBUSAM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACSITENbHOCTD, B TOM YUCJIE YMEHUE YUUTHCS
y JIpyTUX JIOJIeH, MpuoOpeTaTh B COBMECTHOM ACSATEIHLHOCTH HOBBIC 3HAHHS, HABBIKH U
KOMIICTCHIIMU U3 OIIbITa APYTUX;

HEOOXOUMOCTHIO B (DOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4uCie (HOPMYITHPOBAThH
UJeH, TIOHATHUS, TUMOTE3bl 00 00BEKTaX W SBJICHUSIX, B TOM UYHWCIIE paHee HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEW, TUIAHMPOBATH CBOE
pa3BuTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHTYAIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAaIIMIO KaK BBI30B, TPEOYIOIIHMI KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBbIE PEIICHUS U
neicTBus, GOpMYIUPOBATH U OLEHUBATH PUCKH U TIOCTIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTeibHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eCTBHS
ba3zoBble JJornueckue AeMcTBUA:
L] BBISABJIATE U XapaKTepI/I3OBaTL CYHIGCTBGHHBIG HpI/ISHaKI/I MAaTEMATHUYCCKUX
OOBEKTOB, TMOHATUM, OTHOWICHUH MEXIy MOHITUSIMH, (QOPMYIUPOBATH
onpez[eneHI/m HOHﬂTHﬁ, yCTaHaBJ'H/IBaTL CymeCTBeHHBIﬁ HpI/ISHaK Knaccncbnxaunn,

OCHOBaHUs AJi1 000011IeHUS U CpaBHEHUS, KPUTEPUH POBOJIUMOTO aHAIH3a;
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BOCIIPMHUMATh, OPMYJINPOBATh U IPEOOPa30BbIBATE CYKACHUS: yTBEPAUTEIIbHBIE
U OTpULATEIbHbIE, €AMHUYHbIE, YACTHBIC U OOLINE, YCIOBHBIE;

BBIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTUBOPEYMS B
(dakTax, NaHHBIX, HAOMIONEHUSAX U YTBEPXKIEHHSX, MpeanaraTb KpUTEPUH Ui
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTb  BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCIAyKTHBHBIX U
WHJYKTUBHBIX YMO3AKIOYEHUH, YMO3aKIIOUEHUN 110 AHAJIOTHH;

pa3duparh J0Ka3aTeJbCTBA MAaTEMATUYECKUX YTBEP)KIACHHM (IIpsIMBlE U OT
IIPOTUBHOI'0), IPOBOJUTH  CAMOCTOSITEIbHO  HECIOJKHBIE  JI0Ka3aTeJIbCTBA
MaTeMaTHYeCKuX (PaKTOB, BBICTPAUBaTh apryMEHTALMIO, IPUBOAUTh IPUMEPH] U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATH Ccroco0 pemieHus: yueOHoH 3aqaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hauboyiee NOAXOMAUIMA € Y4YETOM CaMOCTOSTENIBHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCcKHe AeiCTBHS.

UCIIONIb30BAaTh BOMPOCHl KAaK HCCIEIOBATEILCKUA WHCTPYMEHT TO3HAHMA,
dopMynaHpoBaTh  BOMPOCHL,  (UKCUPYIOIIME  NPOTHBOpEYHEe, MpoliemMy,
CaMOCTOSATENIFHO YCTaHABIMBAaTh MCKOMOE M JaHHOE, (hOPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIIUI0, MHEHUE;

IIPOBOJIUTH IO CAMOCTOSITEIIHHO COCTABJICHHOMY IIaHY HECIIOKHBIN SKCIIEPUMEHT,
HEeOOJIbIIIOE MCCIIEIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXITY COOO0M;

CaMOCTOATENIFHO (OPMYIHpPOBaTh OOOOIIEHHS M BBIBOJIBI II0 pe3yJbTaTaM
NPOBENEHHOTO  HAONIONEHUS, WCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BBIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Ipoliecca, a TakXe BbIJBUTATh
HPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Padora ¢ naopmanmeii:

BBISIBJISITH ~ HEJIOCTATOYHOCTh W M30BITOYHOCTH  MHGOpMallMM, JaHHBIX,
HEOOXOIMMBIX JUIs PELeHUs 3a/]auu;

BbIOMpaTh,  aHAJIW3UPOBAaTh, CHCTEMAaTU3UpPOBATb M  HHTEPIPETHPOBATH
MH(}OPMaLIMIO Pa3INYHbIX BUIOB U (YOPM MpEICTaBICHHUS;

BbIOMpaTh (QopMy MpeacTaBieHUs UHPOPMAIMK U WUTIOCTPUPOBATH pelIacMble
3a/la4yl cXeMaMH, JuarpaMmmMamu, HHOHM rpauKoil 1 uX KOMOMHAIUAMUY;
OILICHUBATh HaJAEKHOCTh MHGOPMAIIUH 110 KPUTEPUSIM, TPEUIOKEHHBIM YUUTEIEM
WK chOopMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

BOCIIPUHUMATh U (POPMYyIUpPOBATh CYXJEHUS B COOTBETCTBHM C YCJIOBHUSMHU U
HEeNsIMU  OOIIEHUSs, SICHO, TOYHO, 'PAaMOTHO BBIPAXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U NHCBMEHHBIX TEKCTax, AaBaTh MOSICHEHMS IO XOJYy PEUICHMs 3aJauH,
KOMMEHTHPOBATh MOJYyYEHHBINH PE3yJIbTaT;

B XO/A€ OOCYXJIEHHUs 3aJaBaTh BOIPOCHl IO CYLIECTBY OOCYXJIaeMOH TEMBI,
npo0OsieMbl, pelaeMoi 3a/lauM, BbICKA3bIBaTh MWJIEH, HAIIEJICHHbIE HAa MOMCK
peIlIeHus, COMOCTABISATh CBOU CYKIEHHUS C CYXICHHUSIMH JIPYTUX YYaCTHUKOB



nanora, OOHapy)KUBaTh Pa3iIMuUe W CXOACTBO MO3HINH, B KOPPEKTHOW (opme
(dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAXKCHHUS;

MPEJICTABISITh PE3YbTAThl PEIICHHs 3a/Ja4yd, SKCICPUMEHTA, HCCICI0BaHU,
MPOEKTa, CaMOCTOSATEIHHO BHIOMpaTh (OpPMAT BBICTYIUICHHS C YYETOM 3a/aa4
NPE3CHTAIMH U OCOOCHHOCTEH ayJUTOPHUH;

NOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAHIHOH M WHIWBUAYAIbHOU
paboThI MPH pPEelICHHH YUYeOHBIX MAaTEMAaTHYECKUX 3a/1a4;

NPUHUMATh 1EMb COBMECTHOW JICSITEIBHOCTH, IUIAHUPOBATh OpPraHH3AIUIO
COBMECTHOH pabOThI, pacrpeneisiTh BHIbI pabOT, TOrOBapUBAThCS, OOCYKIATh
IpoIiece M pe3yIbTaT padoThl, 0000IIAaTh MHEHUS HECKOJIbKHUX JIFOICH;
y4acTBOBaTh B TPYIIOBBIX (Qopmax paboTel (00CykIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U IPYTHUE), BBIIIOJHATH CBOKO YaCTh pa0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBHSI C APYTUMH YWICHAMU KOMAH/IbI, OIICHIUBATh KA4ECTBO CBOCTO BKJIa/1a
B OOmUI MNPOAYKT IO KPUTEPHsIM, CHOPMYJIMPOBAHHBIM  yYaCTHHKAMHU
B3aUMO/ICHCTBHSI.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHSA
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, aJlTOPUTM PEIIeHUs 3a1aun (WK ero 4acTh),
BEIOMpATh CIOCOO PEIICHUS C yY4ETOM HUMEIONIUXCS PEeCypCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH BapUAHThl PELICHUU C
y4€TOM HOBOI HH(OPMAIIHH.

CﬁMOKOHTpOJIb, 3MOLIUOHAJIBLHBLIA HHTEJLJIEKT:

BIAJETh CIIOCO0AMHM CaMONPOBEPKU, CAaMOKOHTPOJS Ipolecca U pe3yibTara
pelieHrs MaTeMaTHYeCcKOM 3a1auu;

IPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIpH PEIIECHUU 3aJauH,
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJIeHHBIX OIINOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa JAEATEIbHOCTU IIOCTABIEHHOW LENU U
YCIOBUSM, OOBACHATH IPUUUHBI TOCTHIKEHUS UM HETOCTUKEHHUS 11eTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K KOHIY O6y‘{eHI/I${ B 7 KJacce O6y‘l&IOH.IHfIC5I MMOJIY4YHUT CJICAYIOmUEC NPCAMETHBIC

pE3yJIbTaThI:

Pacno3naBaTh W3y4yeHHbIE Te€OMETpUUYECKHE (QUTYpBI, ONPENeNiaTh HX B3aUMHOE

pacrnosoxeHue, u300pakaTh reoMeTpudeckue (GUrypsl, BBIMOIHATh YEPTEKHU MO YCIOBUIO

3aga4u. H3MCp$ITB JIMHENHbBIC U YTJIOBBIC BCIIMUUHBI. PemraTe 3a1aun Ha BEIYMCICHUE JJIMH
OTPC3KOB 1 BCJIMYUH YTJIOB.

Henats rpyOyro OIEHKY JUHEHHBIX W YTJIOBBIX BEIWYUH TMPEAMETOB B PEATbHON

’KU3HHU, pa3MepPOB MPUPOJHBIX 00BEKTOB. Pa3nnuaTh pa3mMepsl 3TUX 0OBEKTOB IO MOPSAKY

BCJINMYHHBI.
CTpOI/ITB YCPTECKU K TCOMCTPUYCCKUM 3a/lavaM.
ITonw30BaThCs IIpHU3HaKaMK paBCHCTBA TPEYTOJbHUKOB, UCIIOJb30BaTh MMPU3HAKH U

CBOICTBa paBHOOEPEHHBIX TPEYTOJIBLHUKOB MPU PELICHUH 3a/1a4.
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[IpoBONUTH TOrMYECKHE PACCYKAEHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbBHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJbHOIO TPEYTrOJbHUKA, B PELICHUHU
F€OMETPUUYECKHX 3a/1a4.

OnpenensaTh napayuieIbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOpble 00pa3yer c
HUMHU cekymiast. OnpeaensTs napajielIbHOCTb IPSIMbIX C IOMOIIbIO PABEHCTBA PaCCTOSIHUM
OT TOYEK OJHOM MPSIMOM O TOYEK JAPYrOl MPsIMOM.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[IpoBOAUTH BBIUKCICHHS] U HAXOJIUTH YMCIOBbIC U OYKBEHHbBIC 3HAUEHUS YIJIOB B
FEOMETPUYECKUX 3a/a4aX C HCHOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOUCTB yTJI0B, 00pa30BaHHBIX MPH MEPECCUCHUH JBYX MapalIeIbHbBIX
NPSMBIX CEeKyllel. PemaTe npakTHYecKue 3a1a4n Ha HaX0KJICHUE YTJIOB.

Brnagete mnoHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpEeaAeiaTh
OMCCEKTpUCY yIia U CEPEAUHHBIN NMEPIEHIUKYIISP K OTPE3Ky KaKk FT€OMETPUYECKHE MeCTa
TOYEK.

@opMyIMpOBATh OMNPEACIICHUS] OKPYXHOCTHM M Kpyra, XOpAbl U JAUaMeTpa
OKPY’>KHOCTH, IOJIb30BaTbCS UX CBOMCTBAaMHU. YMETh IPUMEHATH 3TH CBOMICTBA IpHU
peneHuu 3aaay.

BnageTts nonsATHEM ONMCAHHON OKOJIO TPEYTOJbHUKA OKPYXKHOCTH, YMETh HAXOAUTh
e€¢ uentp. [lomb3oBatrbest ¢dakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
MIEPECEKAIOTCS B OJIHOM TOUYKE, U O TOM, YTO CEPEAUHHbIC NEPIEHAUKYIISIPbl K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OHOU TOYKE.

Bnaners mnoHATHEM KacaTeapHOM K OKPYXKHOCTH, IIOJB30BAaThCS TEOPEMOM O
NEePHEHANKYISIPHOCTH KacaTeJIbHOM U pajinyca, IPOBEAEHHOTO K TOUKE KaCAHHUS.

ITonp30BaTbCsl MPOCTEUIIMMU T€OMETPUYECKMMHU HEPABEHCTBAMM, IOHUMATh HX
MPaKTHYECKUM CMBICII.

IIpoBOINTE OCHOBHBIE TI'€OMETPUYECKHE ITOCTPOCHHSI € IOMOIIBIO LHUPKYJIS U
JIMHEUKH.

K konity obydyenust B 8 kiacce o0yyaronuiicss MOIyYUT CIAEAYIONINE MPEAMETHBIC
pe3yabTaThI:

Pacno3naBath OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, MOJIb30BATHCSA
MX CBOWMCTBAaMH IIPU PELLICHUH T€OMETPUUECKUX 3a1au.

[TpyMeHsTh CBOMCTBA TOUKH MEPECEUEHUs] MeIMaH TPEyTrolbHUKA (IIEHTpa Macc) B
peleHuu 3aay.

Bnagere monATHEM CpegHEH JUMHUM TPEYrOJIbHUKA M TpANEUU, MPUMEHSITh HX
CBOIWCTBA MpPHU pEUIEHMH TeoMmeTpuueckux 3anad. llomb3oBarbea Teopemoit daneca u
TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX JUIA PELICHUS MPAKTUYECKUX
3a/ay.

[IpuMeHATh IPU3HAKK TIOI0OWS TPEYTOJILHUKOB B PEIICHUH T€OMETPUUECKHX 3a/1a4.

[Tonb3oBatbes Teopemoit [Tudaropa amns peneHns reoMeTpUIeCKiX U MPAKTHYECKUX
3a7a4. CTpOUTh MAaTEMATHYECKYI0 MOJENb B MPAKTHUUYECKUX 3a/1ayaX, CaMOCTOSITEIIbHO
JienaTh 4epTEX U HAXOAUTh COOTBETCTBYIOIINE JITTMHBI.

BirageTs moHATHAMM CHHYCa, KOCUHYCA U TAHTE€HCA OCTPOTO yria MpsSMOYTOJIBHOTO
TpeyrojibHUKA. [10J1630BaTbCS I TUMH MOHATUSAMMU JJIs PELICHUS TPAKTUYECKUX 3a1a4.
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Bbruucnare  (pasnuuHbIMM  crioco0amMu) IUIOIIA[b TPEYroJIbHUKAa M IJIOIAIU
MHOTOYTONBHBIX (uryp (monb3ysch, rae HEOOXOIUMO, KaIbKyIsITopom). [IpuMeHsATh
IIOJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a7a4ax.

Bnaners NOHATHAMH BIMCAHHOIO M LEHTPAJIBHOIO YIUIA, UCIIOIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIVIaX MEXIY XOpJaMmH (CeKyIIMMHU) U yIJle MEXAy KacaTelbHOH u
XOPJOM MPHU PEIICHUHU F'€OMETPUUECKUX 3a1a4.

Bnaners MNOHATHEM OINHMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHATH CBOWMCTBA
ONKMCAHHOT'O YETHIPEXYTOJIbHUKA IIPH PELICHUH 3a1a4.

[TpyMeHATh MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTUYECKUE MOJIEIH
JUIS 33724 PEAJIbHOM JKM3HU U ITPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHUS C IPUMEHEHUEM
000U U TPUTOHOMETPHUH (ITOJIB3YSICh, T1Ie HEOOXOANMO, KaJIbKYIATOPOM).

K xoHuy oOyueHus B 9 kiacce oOyyaronuiics MOIY4YUT CIEAYIOIINE MPeAMETHbIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YTJIOB, HAXOAUTH C UX IOMOIIBIO
pa3IUYHbIE AJIEMEHTHl MPSAMOYTOJIBHOTO TPEYrolbHHUKA («PEIIEHUE MPSMOYIOJIbHBIX
TPEyroJibHUKOB»). HaxonuTh (C MOMOIIBIO KaNbKYJIATOpa) JUIMHBI M YIJBL JUIs
HETa0JINYHBIX 3HAYCHUH.

[Tonp3oBatbess  popMysiaMH  TPUBEICHHS M OCHOBHBIM TPHUTOHOMETPHYECKUM
TOXKIECTBOM  JUIl  HAXOXACHUS  COOTHOIICHHM MEXKIAYy TPUIOHOMETPUYECKUMU
BEJIMYNHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Ul HaXOXKJIEHUS pa3Iu4HbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIeHWE TPEYrOJbHUKOBY»), NMPUMEHATh UX NPU pEILICHUU
r€OMETPUYECKUX 3a/1a4.

Brnaners mnonstusMu npeoOpa3oBaHUs M0JI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX ¢uryp. Ilonp3oBaTbes CBOMCTBAMU MOAOOMS MPOU3BOJBHBIX (QUTYp, YMETh
BBIUMCIIATH JJIMHBI U HAXOJUTh YIJIbl Y MOA00HBIX Guryp. [IpumeHsaTs cBoiicTBa mogo0us
B [IPAaKTUYECKUX 3a/1adaX. Y METh MPUBOAMUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKarOIIEM
MUpeE.

ITonb3oBaTbcsd TEOpeMaMH O TPOU3BEACHUU OTPE3KOB XOPHA, O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX F€OMETPUUYECKUI U (PU3MUECKHI CMBICIH,
OPUMEHSTh UX B PEIICHUH T€OMETPUUYECKUX U GU3NYECKUX 3a1a4. [IpUMeHsATh cKansgpHoe
IIPOU3BENICHNE BEKTOPOB JIs1 HAX0XKI€HUS JJIMH U YIJIOB.

ITonp30BaTbCcs METOAOM KOOpPAMHAT Ha IUIOCKOCTH, NPHUMEHSTh €r0 B PEIICHHUU
F€OMETPUUYECKHUX U ITPAKTHUYECKUX 3a/1a4.

Bianetp mOHATUSAMU MTPaBHWIIBHOIO MHOTOYT'OJIBHUKA, JUIMHBI OKPY>KHOCTH, JUTMHBI
YT OKPYKHOCTH M paJVaHHOM MEpHI yIJla, YMEThb BBIYUCIATH IUIOIIAAL Kpyra M €ro
yactell. [[puMeHaTs nosryueHHbIe yMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (WK HEHTPbI) CHMMETPUH QUTYD, TPUMEHSTH IBUKEHUS TUIOCKOCTH
B IIPOCTEHMIINX CITydasix.

[TpyMeHATh NOTyUYEHHBIE 3HAHUSI HAa TIPAKTUKE — CTPOUTh MaTEMATUYECKUE MOJIETH
JUIS 337249 PEAJTbHOM JKM3HU U ITPOBOJIUTH COOTBETCTBYIOIIME BBIYMCIICHHS C IPUMEHEHUEM
nonobuss W TPUTOHOMETPUYECKMX  (QYHKIMH  (HOJB3ysCh, TA€  HEOOXOIUMO,
KaJIbKYJISTOPOM).
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KPUTEPUU 1 HOPMbI OHEHKU ITPEIMETHBIX PE3YJIbTATOB
OBYYAIOIIMNXCHA C 3ITP 11O MATEMATHUKE

BericTraBisiembie oneHku o0y4aroniumcst ¢ OB3 He MOTYT OBITh IPUPABHEHBI K
OIICHKaM oOydarommxcsi 001eo0pa3oBaTebHBIX IIKOJI, a SBISIOTCS JIHIIb
[0Ka3aTeJieM yCIEIHOCTH POABMIKCHHS MIKOJIbHUKOB 110 OTHONICHHUIO K CAMHUM
cebe. O1eHKa TakKe UTPAET POJib CTUMYJIUPYIOLIETO (PakTopa, MOITOMY JOILYCTUMO
paboTy HEKOTOPBIX YUYEHUKOB OlleHuBaTh Oosee BeicokuM Oamtom. OIJEHKA YCTHbBIX
OTBETOB YUHAIINUXCS OTBET OLIEHUBACTCS OMMEMKOU «5», €CJIN Y4eHHUK:

* TIIOJIHO PACKpBUI COJIEpPKaHUE MaTepuasia B 0O0bEMe, INPEAyCMOTPEHHOM
OporpaMMoli W y4eOHUKOM, H3JI0KUJI MaTepuall T'PAMOTHBIM S3bIKOM B
OIPENEICHHOW  JIOTUYECKOH TOCIIE0BAaTEIbHOCTH, TOYHO  HCIIOJIB3YS
MaTeMaTHYECKY TEPMHUHOJIOTUIO 1 CUMBOIIUKY;

*  MPaBWJIBHO BBINOJHWI PUCYHKH, YEPTEIKH, IPaUKH, COIYTCTBYIOIIHE OTBETY;

*  [OKa3aj yMEHHE WLTIOCTPUPOBATH TCOPETUUCCKHE MTOJIOKEHUS KOHKPETHBIMU
npuMepaMy, NPUMEHSATh HMX B HOBOW CHTyallMd IIPH  BBIIOJHCHHUH
NPaKTUYECKOTO 3a/1aHuUs;

*  TIPOAEMOHCTPUPOBAII YCBOCHUE paHEe N3YUYCHHBIX COITyTCTBYIOIINX BOIIPOCOB,
c(OPMUPOBAHHOCTH U YCTOHUUBOCTD UCIIOJIB3YEMBIX ITPH OTPAOOTKE YMEHHI U
HaBBIKOB;

* OTBEYaJ CaMOCTOSITENIbHO 0€3 HaBOSIIINX BOTIPOCOB YUHUTENsI. BO3MOXKHBI
OJIHA - JIB€ HETOYHOCTH TP OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB HIIH B
BBIKJIaJIKaX, KOTOPbIC YUSHHK JIETKO HCIIPABHJI 110 3aMCUAHHUIO YUUTEIIS.

OTBET OlIEHUBAETCS OTMETKOM «4», eclin

*  OH YJIOBJICTBOPSIET B OCHOBHOM TPEOOBAHHSM Ha OLICHKY «5», HO TIPH ATOM
UMEET OJIUH U3 HEJOCTATKOB:

* B UBIIOKCHHUH JOMYIICHBI HEOOJNbIIHEe MpoOesbl, HE HWCKA3UBIIHEC Ma-
TEMAaTUYECKOE COJICPIKaHUE OTBETA;

* JIONMYIICHBI OJIMH - JBA HEJIOUYETA IPH OCBEIICHUH OCHOBHOTO COJICPKAHUS
OTBETa, UCIIPABJICHHBIC M0 3aMEYAHUIO YUUTEIIS;

e JIONyIICHBI OIIMOKa WU 0OoJiee JIBYX HEIOYETOB IPH OCBEIICHUU BTO-
POCTENEHHBIX BOMPOCOB WJIM B BBIKJIAJKaX, JIETKO HCIPABICHHbBIE I10
3aMEYaHUI0 YUUTEIIS.

OtmeTKa «3» CTaBUTCS B CICIYIOIINX CITyYasix:

* HEMOJHO WJIH HEMOCIeI0BaTeIbHO PACKPBITO COJEPKAHUE MaTepuaia, HO
MOKa3aHo oOlee MOHMMAaHHE BOMPOCA U IMPOJESMOHCTPUPOBAHBI YMEHHUS,
JOCTaTOYHBbIC JUISl JAJBHEWIIEr0 YCBOCHUs TMPOTPaMMHOIO MaTepualia
(onpenenennbie « TpeOoOBaHUSAME K MAaTEMATHUECKOM ITOJATOTOBKE YUAIIAXCSI» );

* HMMEJHUCH 3aTPYAHEHUS HIIM JOMYIIECHBI OIIHOKY B ONpPEACICHUHU TOHITHH,
UCIIOIB30BAHUN MaTeMaTHUECKOW TEPMHUHOJIOTHH, YEpPTEKaxX, BBIKIAIKAX,
UCTIpaBJICHHBIE TIOCIIe HECKOJIBKUX HABOSIINX BOMPOCOB YUUTEIS,
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YYEHUK HE€ CIpaBWICS C MPUMEHEHHEM TEOPUU B HOBOM CHUTyallMu MpHU
BBIMOJTHEHUH MTPAKTUYECKOTO 3a/IaHUsl, HO BBIMOJIHUII 3aJaHHsI 0053aTEIbHOTO
YPOBHS CIIOKHOCTH TI0 JAHHOU TEME;

Opyu 3HAHUU TEOPETUYECKOro MaTepualia BbISBIEHA HEJOCTaTOYHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OTMeTKa «2» cTaBATCA B CICAYIOIIUX ClIydasax:

HE PACKPBITO OCHOBHOE COJICpIKaHUE y4eOHOTro MaTepHaa;

00Hapy)KEHO HE3HAHUE WIIM HEOHMMAaHNE YYCHUKOM OOJIbIIeH niin Hanbosiee

Ba)XHOH yacTu y4yeOHOro MaTepuaa;

JOMYIICHbl OMMOKA B ONPENCNICHUH MOHITHI, IPU HCIOJIB30BAHUU
MaTeMaTHYECKON TEPMUHOJIOTHH, B PUCYHKAX, YepTekKaxX WIH rpadukax, B
BBIKJIQJIKaX, KOTOpbIE HE HCIPABJICHBI IOCIE HECKOJBKHX HaBOISIIMX
BOIPOCOB YUHTEJIs.

OLEHKA ITMCBMEHHBIX PABOT OTmeTKka «5» CTaBUTCS, €CIIH:

paboTa BBIIOJIHEHA TTOJHOCTHIO;

B JIOTHYCCKUX PACCYXKICHUSX U 00OCHOBAHUH PEIICHUS HET MPOOEIOB U
OIIHMOOK;

B PCIICHUUM HET MaTeMAaTHYECKMX OMMUOOK (BO3MOXHA OJIHA HETOYHOCTb,
OIKCKA, HE SABJISIONIASICS CICJACTBUEM HE3HAHUS WM HEIOHUMaHUs y4eOHOTO
MaTepuana).

OTtMerka «4» cTaBUTCS, €CIIHU:

paboTa BBINOJHEHAa TMOJHOCTbIO, HO OOOCHOBAHMSI IIAroB pELIECHUS
HEJOCTaTOYHbl (€clM yMEHHE OOOCHOBBIBATh PACCYKICHHSI HE SBISIIOCH
CHelnuaIbHbIM 00BEKTOM ITPOBEPKH);

JONyIIeHa OJHa OIIMOKa UM ABAa-TPU HEJl0UeTa B BBIKJIAJKaX, pUCYHKaXx,
yepTekax WwiM rpadukax (€ciu 3T BUJIbI pabOThI HE SBISJIUCH CIIEHUAIbHBIM
00BEKTOM MTPOBEPKH).

OTtMeTka «3» CTaBUTCS, €CIIH:

JoNyIIeHbl Oonee OAHOM ommOKkM uiaM Oojiee JBYX-TpEX HEIOYETOB B
BBIKJIJIKaX, YepTeXax UM rpadukax, HO ydaliuiics BlageeT 00s3aTeIbHBIMU
YMEHUSAMH 10 IPOBEPSIEMON TEME.

OTmeTka «2» CTaBUTCHA, CCJINU: JOMYIICHBI CYIICCTBCHHBIC OIJ_II/I6KI/I, IIO0Ka3aBIINC,

qTo yqamnﬁc;l HC BJIAJCCT 00s3aTeIbHBIMU YMCHUAMHU 11O JaHHOH TeMe B MOJHOM

Mepe.

I'pyObiMu cuuTarOTCS OIUIMOKHU:

HE3HAHUC OIPCACIICHUA OCHOBHBIX HOHSITI/IfI, 3aKOHOB, IIpaBuJI, OCHOBHBIX

MOJIOKEHUH TEOPHUH, He3HaHUE POopMYJI, OOIETTPUHSATHIX CUMBOJIOB 0003HAYCHHI

BCJIIMYUH, CIUHUI] UX U3MEPCHUA,;

HE3HaHHNE HAaNMCHOBAHMI CAWHUI] UBMCPCHUA,

HCYMCHHC BBIACIIUTL B OTBCTEC I'NTABHOC,

HCYMCHHC IPUMCHATDH 3HAHUA, AJITOPUTMBI IS pCHICHUA 3a4a4;
HCYMCHHC J1€JIaTh BBIBOJAbBI U 0606IJ_IGHI/IH;
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- HEyMEHHE YUTATh U CTPOUTH rpaUKy;
- HEyMEHHE MOJIb30BaThCsl IEPBOMCTOUHUKAMH, YUCOHUKOM U CIIPaBOUYHUKAMH;
- IIOTEpsl KOPHSI UJIM COXPAHEHHE TIOCTOPOHHET0 KOPHS;
- oTOpaceiBaHue 0e3 O0BSICHEHUN OJTHOTO U3 HUX;
- paBHO3HAYHBIC UM OIIUOKY;
- BBIYMCIIUTEIBHBIE OLIMOKH, €CIIM OHU HE SIBJIIIOTCS OITUCKOI;
- JIOTHYECKUE OLIHOKH.

K HerpyObiM omumdkam cieayeT OTHECTH:
- HETOYHOCTh (DOPMYJIHMPOBOK, ONpEIETCHUMN, IOHSITUN, TEOPHii, BbI3BAHHAS
HEMOJHOTON 0XBaTa OCHOBHBIX MPU3HAKOB OMPEEIIIEMOr0 OHATHUS UK 3aMEHOM OJTHOTO
- IByX U3 3TUX MPHU3HAKOB BTOPOCTEIIEHHBIMU;
- HETOYHOCTH Ipaduka;
- HepalMOHAIbHBINA METO pellieHHs 3a/1a4i WK HEJOCTaTOUYHO IPOAYMAHHBIN IL1aH
oTBeTa (HAapyLIeHUWE JIOTMKM, TIOAMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENICHHBIMHU );
- HEpalMOHAIbHBIE METO/IbI PA0OTHI CO CIIPABOYHOM U JIPYToM JIMTEPATypOii;
- HEYMEHHE pellaTh 3a/1a4H, BBIIIOJIHATD 33JaHHsI B OOIIEM BH/IC.

Henoueramm sBisIOTCS:

- K HenmoueraM OTHOCATCS MOTPEIIHOCTH, CBUAETEIBCTBYIOIINE O HEJOCTATOYHO
MIOJTHOM HJTM HEJOCTATOYHO MPOYHOM YCBOCHHUU OCHOBHBIX 3HAHUM U YMEHHM WK
00 OTCYTCTBUM 3HAHHI, HE CUUTAIOLIUXCS B IPOrPaMMe OCHOBHBIMHU.
- Henmoueramu TaK)ke CUMTAIOTCA: MOTPEIIHOCTH, KOTOpbIE HE MPHUBEIH K
UCKQ)XEHUIO CMBbICIA MOJYYEHHOro OOy4aroIIMMUCS 3HAHUS MM Ccrocoda ero
BBIIIOJTHEHUS; - HEAaKKypaTHas 3alKch; HEOPEKHOE BBINOJIHEHHUE 3alucei,
YyepTekeh, CXeM, TpaQUKOB; HEpalMOHAIbHbIE IPUEMbl BBIYMCICHUH H

npeodpa3oBaHUM.
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TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KonudectBo yacos
KonT
Jr\[f/gn HammeHoBaHme pa3aesioB U TeM MPOTPaMMEL Bce . b I;;g;(: fgg:;f:;:?:}{g:ig ((:)}]/3;2?1
TO pabot o
bI
[Ipocretinme reomerpuueckue GUrypsl U UX CBOMCTBA. Bubmmorexa IOK
1 14 https://m.edsoo.ru/7f415e2
W3mepeHne reoMeTpudecKiX BEIMIHH o
bubnunoreka LIOK
2 TpeyronpHuKH 22 1 https://m.edsoo.ru/7f415e2
e
bubmmoteka IIOK
3 [TapamnensHbie IPSAMBIC, CYMMa yTJIOB TPEYTOJIbHUKA 14 1 https://m.edsoo.ru/7f415e2
€
bu6nmorexa LIOK
4 OKpyXHOCTb U KpyT. ['eOMeTpruyYecKre MOCTPOCHHUS 14 1 https://m.edsoo.ru/7f415e2
e
bubnmnorexa LIOK
5 [ToBTOpeHme, 06001IeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f415e2
e
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 4 0
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undgposbie)
n/n TeM MPOrpaMMBbl Bcero Kontpoanuere Tpakrieckue oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
. bu6nmoreka [IOK
L HeTbIpEXyronb kit 12 L https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 HpOfIOpHI/IOHaJII)HI)IX OTFI))CSKaX 15 1 Bubmmorexa IOK
’ https://m.edsoo.ru/7f417e18
M01I00HbBIE TPEYTOJILHUKH
IInomans. Haxoxnenue
3 IJIOIIAAEH TPEYTOJIbHUKOB U 14 1 bubmmoreka [JOK
MHOTOYTOJIbHBIX (QUTYP. https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX GuUryp
4 Teopema [Tudaropa u Hauamna 10 1 bubnnorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYribl B OKpYKHOCTH.
BnucanHnble u onucanHble
5 YETBIPEXYTOJIbHUKH. 13 1 Bubmmorexa IOK
https://m.edsoo.ru/7f417e18
KacarenbHble K OKpY>KHOCTH.
Kacanue okpyxHoCTEN
5 [ToBTOpeHnue, 06001IeHNE 4 1 bubnunorexa LIOK
3HaHUHI https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOT'PAMME
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB u (undposbie)
Ne i/mn KouTpoabubie IpakTuyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Tpuronomerpusi. Teopembl
1 KOCHHYCOB U CHHYCOB 16 1 bubmrorexa LIOK
y yeos. https://m.edsoo.ru/7f41al2c
Peurenue TpeyroibHUKOB
[Ipeo6 ous.
2 MI:;O Hiii(:(ia: Zl(forizil)(;l:;ﬂ}l B 10 1 bubmmorexa LIOK
P https://m.edsoo.ru/7f41al2c
OKPY’KHOCTH
bubnunoreka LIOK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOpIMHATHI HA 9 1 bubnnorexa [JOK
TUIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunpHbIE
5 MHOI'OYT'OJIbHUKU. J[;InHa 8 bubmuoteka [IOK
OKPY>KHOCTH H TUIOIIA]h https://m.edsoo.ru/7f41al2c
Kpyra. Beraucienue miomaneu
but6mmorexa [IOK
6 6
JIBIDKEHIT II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600MIEHNE, 7 9 but6mmorekxa [IOK
CHCTEMATHU3ALINS 3HAHWUI https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 68 5 0
[MPOI'PAMME
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