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PACCMOTPEHO 1 PEKOMEH/IOBAHO YTBEPXIAIO
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PABOYAS ITPOI'PAMMA

0 TE€OMETPUHU

OCHOBHOE o0u1ee oOpa3zoBaHue,

9 «b» Kkiacc

KonunuecTBo yacoB no nmporpamme — 66 yacos

CoracHo kaneHgapHOMy yuyeOHOMY IpaduKy U pacnucanuio ypokoB B 2022-2023 yyebHom roay B 9 «b» kitacce Ha u3yueHue Kypca
reoMeTpuu OTBOAUTCS 66 HacoB

Pabouas nporpamma cocTtaBjieHa Ha OCHOBE IPUMEPHON MPOrpaMMBbl OCHOBHOTO 00IIIETO 0Opa30oBaHUsl MO Fr€OMETPUM  TIOJ

penakiuen : JI.C. AtanacksH, B. @. Byty3os u apyrue. M.: [Ipocseruenue, 2017 rog.

Yuurens Jlyuko TaresiHa ButanbeBHa




MosicHUTeNIbHaA 3arnuncka

Padouast nporpaMma Ha OCHOBe CJICAYIOIIMX HOPMATHBHO-IIPABOBBIX JOKYMEHTOB:

1. depnepanbHbiii 3aKoH OT 26.12.2012 r. Ne273-$3 «06 obpasoBaHumn B Poccuiickoit deaepaumm»;

2. O6nactHoM 3aKkoH oT 14.11.2013 r. N226-3C «O6 obpa3oBaHUM B POCTOBCKOI 061acTU»;

3. depepanbHbIM rocygapcTBeHHbIM 06pa30BaTEIbHbIM CTAaHAAPTOM OCHOBHOrO 06Lwero o6pa3oBaHua (yTB. Npukazom MuHUCTepcTBa 06pa3oBaHUA U Hayku PO ot 17
nekabpna 2010 r. N 1897), usmeHeHMAMU, BHECEHHbIMM NpUKaszom MuHUcTepcTBa 06pa3oBaHmMA U HaykM Poccuiickoit ®eaepaumm ot 31.12.2015 Nel577;

4, MpumepHas ocHOBHas 0bpa3oBaTesibHas MpPoOrpamMmma OCHOBHOro obuwero obpasoBaHusA (ogobpeHa depepanbHbIM yYebHO-METOANYECKMM 0bbeaMHEHUEM MO
obliemy o6pa3oBaHUio, NPOTOKOA 3aceaaHna ot 08.04.2015 Ne 1/15);
5. Mpurka3 MuHob6pHaykun Poccum ot 30.08.2013r Ne 1015 «O6 yTBepxaeHum MNopaaka opraHM3aLMKn U OCyLLeCTBAEHNA 06pa3oBaTeNbHOM AeATENbHOCTU MO OCHOBHbIM

obuieobpasoBaTenbHbIM Nporpammam — obpasoBaTe/ibHbIM Nporpammam HadanbHOro obuiero, 0CHOBHOro obuiero u cpeaHero obuiero obpasoBaHuAY; (B pea. NPUKasoB
MuHob6pHayku Poccum ot 08.06.2015 Ne 576, ot 28.12.2015 Ne1529, ot 26.01.2016 Ne 38, ot 05.07.2017 Ne 629);

6. Mpukas MuHuctepcrea npocseweHns PO ot 03.09.2019 No 465 «0O6 yTBepKAEHUWN NepeyHs cpeacTB 0bydeHus U BOCNUTaHMA, HeobXxoAMMbIX AN peanunsauum
obpa3oBaTe/ibHbIX NPOrpamMm Ha4yasibHOro obliero, OCHOBHOro obuwero u cpeaHero obuiero ob6pa3oBaHWMs, COOTBETCTBYHOLMX COBPEMEHHbLIM YCI0BUAM 0DyYeHUs,
HeobxoAMMOro npu ocHallleHUn obuleobpasoBaTesnbHbIX OpraHM3aUuMii B LENsxX peannsaumm mMeponpuaTvMii No CoAeWcTBUIO cOo3faHuilo B cybbektax PP (ucxoaa wms
NPOrHo3npyemon notTpebHOCTM) HOBbIX MeCT B 06pa3oBaTebHbIX OpraHn3aLmax, Kputepmes ero GopmmnposBaHma 1 TpeboBaHU K GYHKLMOHANbHOMY OCHALLEHUIO, a TaKKe
HOpMaT1Ba CTOMMOCTU OCHalLLEHUA 0AHOr0 MecTa 0byJalolLLerocs ykasaHHbIMU CpeacTBaMmn 06yYeHUs U BOCIUTaHUAY;

7. Mpuka3z MuHuctepctBa npocseweHnsa PO ot 28.12.2018 Ne 345 «O ¢eaepasbHOM MepeyHe y4ebHUKOB, PEKOMEHAYEMbIX K UCMO/b30BAaHUIO MPU peanmsaumm
MMEIOLLMX rOCyAapCTBEHHYIO aKKpeauTaLmio obpasoBaTe/ibHbIX NPOrpamm HavyanbHOro obLero, 0CHOBHOro obliero, cpeaHero obulero ob6pasoBaHUA» (C USMEHEHUAMU U
aonosiHeHnamm ot 22.11.2019 Ne 632, ot 18.05.2020 Ne249);

8. Mpuka3z MuHuctepcTBa obpasoBaHMa U Haykn PO ot 09.06.2016 Ne 699 «O6 yTBep»KAEHUN NepedyHa opraHu3auuii, OCyLLEeCTBAAKLWMX BbIMYCK y4ebHbIX Nocobuit,
KOTOpble 4ONYCKatoTCA K 4OMYCKAOTCA K MCNONb30BaHMIO MPU peannsaumm MMerLLInX rocygapcTBEHHYO akkpeauTaumo obpasoBaTesibHbIX NPorpamMmm HavyasabHoro obuiero,
OCHOBHOrO 0bllero, cpeaHero obuiero o6pasoBaHMA» (C UISMEHEHUAMMN N AONONHEHUAMM);

9. OcHoBHas 06pa3oBaTesibHasA Nporpamma OCHOBHOroO obLiero o6pasoBaHna MyHULMNAAbHOTO BloaKeTHOro 061Le06pa3oBaTENbHOO yupexaeHUa ropoga Poctosa-
Ha-[oHy «LLKona N2 32»;
10. YuyebHbIN NnaH MyHUUMNanbHoro bogKeTHoro obueobpasoBaTenbHOro yypexaeHusa ropoaa Poctosa-Ha-[oHy «LLKkona Ne 32» Ha 2022-2023 y4yebHbiii roa,;

11. KaneHgapHbIi yyebHbI rpaduUK MyHULMNANbHOTO 6loAMKeTHOro oblieobpasoBaTesibHOro yuperaeHus ropoaa PoctoBa-Ha-[oHy «LLkona Ne 32» Ha 2022-2023
y4ebHbIN ro

12. anMGDHaﬂ nporpamma oCHOBHOIoO o6u.|,ero 06pa3OBaHMﬂ Nno reomeTpun.

13. IIporpamma nisi 0o0mieoOpa3oBaTeNbHBIX YUpeXACHUM 1mo reomeTpun mis 9 kiacca, aBtopel: JI.C. Atanacesin, B. ®@. Byry3oB u npyrue. M.:
[Ipoceemenne, 2017 rog. PabGouas mporpamma mo reoMeTpuu 9 Kiiacca cOCTaBlieHa Ha OCHOBE (hefepabHOI0 KOMIIOHEHTa rOoCyAapCTBEHHOIO CTaHIapTa



HOBHOro o6mero obpasoBanus, [Iporpammsl Mo reomMeTpuu K y4eOHHKY Ui 7-9 KimaccoB obumieoOpa3zoBaTenbHbIX HIKodl aBTopoB JI.C. AtanacsiHa, B.O.

Bytysosa, C.b. Kanomuesa, O.1". [lo3nskxa u M.W. FOquHO#.

Ocnosnvle yenu Kypca:

OBJIQJICHHE CUCTEMOW MaTeMaTUYECKUX 3HAHUN U YMEHHI, HEOOXOIUMBIX B MPAKTHUECKOU IEATETbHOCTH, MPOJIOJIKEHUSI 00pa30BaHMUS;
MPUOOPETEHUE OMBITA TUTAHUPOBAHMSI M OCYIIECTBICHHS QJITOPUTMHYECKON IeATeTLHOCTH;
OCBOEHHE HAaBBIKOB U YMEHHI MPOBEICHUS 10KA3aTEIbCTB, 00OCHOBAaHMS BBHIOOpA PEIICHMUIA;
nproOpeTeHNe YMEHUH SICHOTO U TOYHOTO M3JI0KEHHUSI MBICIIEH;
Pa3BHThH MPOCTPAHCTBEHHBIC MPEICTABICHUS M YMEHUS, [IOMOYb OCBOUTH OCHOBHBIC (DAKTHI M METO/IBI TUIAHUMETPHU;
Hay4YUTh MMOJB30BATHCS TEOMETPHUUYECKHUM SI3BIKOM ISl OMMCAHUS PEIMETOB.
OBJIaJIcHNEe KOHKPETHBIMH MaTeMaTUYECKUMU 3HAHUSAMHU, HEOOXOIMMBIMH JJIsl IPUMEHEHUS B IPAKTHUECKON  EATEIbHOCTH, AJISl U3YUECHHS] CMEKHBIX
JTUCTIMILUTNH, JIJIS TIPOJIOJDKEHUST 00pa30BaHMS,
WHTEJUICKTYaJIbHOE Pa3BUTHUE yYaIIUXcs, POPMHUPOBAHNE KAYECTB MBIIUJICHHUS, XapaKTEPHBIX JIJII MATEMATHUYECKOW JEATEIHHOCTH U HEOOXOIUMBIX IS
MMOBCEAHEBHOM KU3HMU,
dbopmupoBaHUE MPEACTABICHUI 00 UAEIX U METOJaX MaTEeMAaTHKH, O MaTeMaTHKE KaK ()OpMe OMUCAHUS U METOJIE TIO3HAHUS JEeHCTBUTEILHOCTH;
dbopMHpOBaHHUE TMPEICTABICHUH O MaTeMaTUKE KaK YacTH OOIIEYETIOBEUYECKOW KYJNbTYPhI, TOHUMAaHHs 3HAYMMOCTH MAaTEMAaTUKHU JUIsl OOIIECTBEHHOTO
nporpecca.

['eomeTpust — OJIMH U3 BAXHEHIITMX KOMIIOHEHTOB MAaTeMaTHYECKOTO 0Opa3oBaHMsI, HEOOXOIUMBIN I MPUOOPETEHUS KOHKPETHBIX 3HAHHUH O

IPOCTPAHCTBE M MPAKTUYECKU 3HAYUMBIX YMEHUH, (POPMUPOBAHUS s3bIKA OMHCAHUS OOBEKTOB OKPY’>KAIOLIET0 MUPA, Ul Pa3BUTHUS MPOCTPAHCTBEHHOTO
MBIIUICHAS U UHTYHULUU, MATEMAaTUYECKON KyJIbTYPBI, IJIs1 3CTETUYECKOTO BOCIIUTAHMS YIAIUXCS.

I/IsyquHe reoOMCTPHUU BHOCHUT BKJIA/] B Pa3BUTUC JIOTHICCKOT'O MBIIIJICHNS, B (I)OpMI/IpOBaHI/IG IIOHATHA AO0KAa3aTCIbCTBA.

Ha ocHoBanuu tpeboBanuii ['ocyrapcTBEHHOro 00pa30BaTeNIbHOrO CTaHAapTa B COJEPKAHUM MPEIIIONAraeTCs pealn30BaTh aKTyalbHbIC B HACTOSIIICE

BpeMA KOMHeTeHTHOCTHBIﬁ, JJUYHOCTHO OpI/IeHTI/IpOBaHHLII\/'I, JIeSITeIbHOCTHBIM noAXOAbl, KOTOPLIC OIIPCACIIAIOT 3a0auu oﬁyuenu}l:

>

>

HpOI[OJDKI/ITI) OBJIAICHHUEC CHCTEMOH reOMCTPHUICCKUX 3HAHUM U YMCHI/If/'I, HGOGXOI{I/IMLIX AJid IPUMCHCHUSA B HpaKTH‘IeCKOfI ACATCIIbHOCTU, U3YUCHUA
CMCIKHBIX OTUCHUILINH, ITIPOAOJIKCHUS 06p2130BaHI/I5I.

[TpooKUTh WHTEIUIEKTyallbHOE Pa3BUTHE, (POPMHUPOBAHUE KAUYECTB JIMYHOCTH, HEOOXOIMUMBIX UEJIOBEKY Ui MOJHOLEHHOHN JKU3HU B COBPEMEHHOM
00I1eCTBE; ACHOCTH U TOYHOCTH MBICIH, KPUTUYHOCTU MBIIIJIEHUS, HHTYUIMH, JIOTUYECKOTO MBILIUIEHHS, 3JIEMEHTOB aJIrOPUTMUYECKON KyJIbTYpHI,
NPOCTPAHCTBEHHBIX MPEICTABICHUN, CIIOCOOHOCTH K MIPEOI0JIEHUIO TPYIHOCTEIH;

q)OpMI/IpOBaTI) MMpEaACTaBJICHUA 00 nacdax u METoJax MaT€MaTUKN KaK YHHUBCPCAJIbHOI'O A3bIKa HAYKHW U TCXHHUKHU, CPECACTBA MOACTIUPOBAHUA SIBICHUH U
IMpOLCCCOB;

BocrmTeiBaTh KYJbTYpPY JIMYHOCTH, OTHOIICHUC K I'COMCTPUN KaK K YaCTHU OGHIG‘-IGJIOBC‘-ICCKOI;'I KYJbTYpPbI, IOHUMAaHHUEC 3HAYNMOCTU I'COMCTPUN JI
HAaYYHO-TCXHHYCCKOI'O IIporpecca.



Kypc panmoHanbHO cOUYE€TaeT JIOTMUECKYK) CTPOTOCTb M I'€OMETPUYECKYHO0 HAIJISIAHOCTh. YBEIMYMBAETCS TEOPETUYECKAs 3HAYMMOCTh H3y4aeMoro
MaTepuasa, paclupsitoTCsl BHYTPEHHUE JIOTUYECKUE CBSI3U Kypca, MOBBIIIAETCS POJib JEAYKIMH, CTENeHb aOCTpaklMU M3y4yaeMoro Marepuaia. Yuyamuecs
JIOJDKHBI OBJIAJIETh NPUEMAMM aHAJIMTUKO-CUHTETUYECKON NIEATENbHOCTH IIPU J0KA3aTEIbCTBE TEOPEM M pelIeHHH 3anad. CUCTeMaTHyecKoe U3y4eHue
Kypca IMO3BOJIUT Ha4yaTh paboTy 1Mo (GOpMHpPOBAHHUIO MPEACTABICHUN ydYalIUXCs O CTPOEHUU MAaTeMaTUYECKOM TeopuHu, 0OOECHEeUnuT Pa3BUTHE JIOTHYECKOTO
MBILIEHHS ydarmxcs. 3noxxeHne marepHaia XapakTepu3yeTcs MOCTOSIHHBIM OOpallleHHeM K HarJsAHOCTH, UCIIOJIb30BaHHEM PHCYHKOB U YepPTEXkKei Ha Bcex
sTanax oOydeHHus M pa3BUTHEM TIE€OMETPUYECKONM MHTYHMIIMM Ha 3TOH ocHoBe. LleneHamnpaBienHoe oOpalieHue K mpuMepaM U3 MPakTUKH pa3BUBAeT YMEHUS
yyalluxcs BBIWICHSATh FreoMeTprueckue (GpaxTbl, GOpMBI U OTHOIIEHUS B MPEAMETaX U SBICHUSAX ACHCTBUTEIHHOCTH, MCIIOJIB30BATh A3bIK T€OMETPUU IS UX
ONMCaHMUS.

B kypce reomerpum 9-ro knacca ¢opmupyercs noHstue BekTopa. Ocoboe BHUMaHME YJENsAeTCs BBINOJIHEHUIO ONepaluil Haja BEKTOpaMH B
reoMeTprueckoi popme. Yyamuecs TOMONHSIIOT 3HAHUS O TPEYTOJIBHUKAX CBEJCHHSAMH O METOJAaX BBIYMCICHHS SJIEMEHTOB MPOHM3BOJIBHBIX TPEYTOJIbHUKAX,
OCHOBAHHBIX Ha TE€OpPEMaxX CHHYCOB U KOCHHYCOB. J[al0TCSl CUCTEMaTHU3UPOBAHHbIE CBEJICHHSI O MTPABUIIBHBIX MHOTOYTOJIbHUKAX, 00 OKPYKHOCTH, BIIUCAHHOH B
NPaBWIBHBI MHOTOYTOJBHUK W omucaHHOH. Oco0oe MecTo 3aHMMaeT peuleHue 3a1ad Ha npuMeHeHue (opmyn. JlatoTcs mepBble 3HAHUS O JABIDKEHHH,
IOBOPOTE M MapajjieabHOM IepeHoce. Cephe3HOe BHMMaHHE yJenseTcss (OpMHPOBAHHIO YMEHHMH paccyXklaTbh, J€laTh MPOCTbIE JOKA3aTelbCTBA, JaBaThb
000CHOBaHMUS BBHITIOJMHIEMBIX NeiicTBui. [lapayienbHO 3aKiIafbIBafOTCS OCHOBBI IS M3YYEHHUS! CHCTEMAaTHYECKUX KypCOB CTEPEOMETPHUH, (PU3UKH, XUMUU U
JPYTUX CMEKHBIX IPEIMETOB.

KonrtposbHbie paboThl HallpaBieHBl Ha MPOBEPKY YPOBHS 0a30BOIl MOATOTOBKH YYalIMXCs, a TaKke Ha MU(PQPepeHIMPOBAHHYIO MPOBEPKY BIaJICHHSI
(opManbHO-ONEpPaTUBHBIM MaTEMaTUYECKUM alllapaToM, CIIOCOOHOCTh K MHTErPalliy 3HAHUH 110 OCHOBHBIM TEMaM Kypca.

ITpoMeXyTOUHBIM KOHTPOJIb 3HAHUI OCYIIECTBISETCS C IOMOIIBI0 MPOBEPOYHBIX CAMOCTOSITEIbHBIX pPabOT, 3JIEKTPOHHOIO TECTHUPOBAHMUS,
IPaKTUYECKUX padoT.

MecTto npeamera B yueOHOM IJIaHe

CornacHo denepanpbHOMy 0a3MCHOMY yueOHOMY IIaHy IIpOrpaMma paccunuTaHa Ha 66uacoB (24aca B HeleJII0).

KonTponbHbIX paboT — 7 4acoB, KOTOpPbIE pacHpeiesieHbl 10 pasjenaM cieayromuM odpazom: «Bekrtops» 1 uvac, «Meton xoopauHat» 1 uyac,
«CoOTHOIIEHNE MEX/ly CTOPOHAMM U YIJIaMH TpeyroyibHuKa» 1 yac, «/[n1Ha okpyKHOCTH U IUomaap Kpyra» 1 yac, u 2 yaca Ha UTOTOBbIE AIMUHUCTPATUBHbBIE
KOHTPOJIbHBIE PaOOTHI.

[TpomesxyTouHas arrecTanus OIPOBOJUTCA B (pOpMe TECTOB, CAMOCTOATENIBbHBIX, IPOBEPOUYHBIX PabOT U MaTeMaTHYECKUX JUKTaHTOB. (mo 10 - 15
MHUHYT). YpOBEHb 00y4eHHS — 0a30BbIi.

HnaanyeMble pe3yJabTaTbl 0OCBOCHUS y‘l€6HOFO npeameTa

JIMYHOCTHBIMH pe3yjJbTaTaMi U3YyUCHUA NTPCAMETA «FCOMeTpI/ISI» B 9 KJ1acce SABISAIOTCS CJICOYIONUC KaueCTBA:
— HC3aBUCUMOCTb U KPUTHYHOCTb MBIIJICHUS
— BOJISI 1 HACTOMYUBOCTH B JOCTHXKCHHUHU IICIIH.



CpencTBoM AOCTHKEHHUS 3TUX PE3YJIbTATOB SABJISAETCS:
— CUCTEMa 3aJIaHui YYeOHUKOB;
Memanpeomemubimupe3ynbTaTaMy U3yueHHs Kypca «Anredpa» sBisiercss GOpMUPOBAHUE YHUBEPCAIBHBIX YUeOHBIX faeiicTBuit (YVY ).
Pezynamuenvie YY/I:
9 Knaccol
— CaAMOCTOSITETILHO 0OHApydHcusams u hopmyauposams NpodIeMy B KIIACCHONW U MHAUBHUTyalIbHOM y4eOHOM J1eATeIbHOCTH;
— bl06U2AMb BEPCUH PEILICHHSI TPOOJIEMbl, 0CO3HABATh KOHEUHBIH pe3ybTaT, BBIOMPATh CPEJICTBA JOCTIXKEHUS 1IETTH U3 MPEUI0KEHHBIX WM UX UCKATh
CaMOCTOSITEINILHO;
— cocmasnamy (MHIUBUAYAIBHO WIK B TPYIIE) IUIaH PELIeHUs IpoOIeMbl (BBIIOJIHEHHS TPOEKTA);
— no0bUpams K KaK0u mpodieme (3a7a4de) aJeKBaTHYIO €l TEOPETHIECKYIO MOJICIIb;
— paboTas 1o MpeI0XKEHHOMY MJIM CAMOCTOSITENIbHO COCTABICHHOMY IIIaHY, UCHOIb306aMb HAPSAY C OCHOBHBIMHU U JIOTIOJIHUTEIIBHBIE CPE/ICTBA (CIIPaBOYHAs
JaUTEepaTypa, CJI0KHbIE MPUOOPHI, KOMITBIOTED);
— NJIAHUPOBAMb CBOIO MHANBUIYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;
— pabomamaw 1O CaMOCTOSITETILHO COCTABIIEHHOMY IUIaHY, CBEPASACH C HUM U C IIEJIbIO IEATEIIbHOCTH, UCIIPABIISAS OIIUOKHU, UCTIOIB3YsI CAMOCTOSTEIBHO
nooOpaHHbIe cpeacTBa (B TOM uucie u MHTepHeT);
— cBOOOJIHO 10/15b306ambCsi BBIPAOOTAaHHBIMU KPUTEPUSAMHU OIIEHKU M CAaMOOLIEHKH, UCXOS U3 1IeJIM U UMEIOIIUXCSI KPUTEPHUEB, pa3iindas pe3ysbTaT U CIIOCOOBI
JIEHCTBUIA;
— B XO/I€ MIPeICTaBJICHUsI POCKTa 0d8ams OYeHK) €ro pe3yibTaTaMm;
— CaMOCTOSITEIILHO 0CO3HA8aMb TIPUUUHBI CBOETO YCIIeXa MM HEeyCIeXa U HaXOIUTh CIIOCOOBI BHIX0/1a U3 CUTYalluu HEYyCIIexa,
— yMemb oyeHums CTENEeHb YCIEUTHOCTH CBOCH MHANBUAYAIbHON 00pa30BaTeIbHON JeSATEbHOCTH;
— 0aeamv OYeHKy CBOMM JIMYHOCTHBIM KauecTBaM U YepTaM XapakTepa («KakoB s1»), ONPEeATh HAlIPABICHHUS CBOETO Pa3BUTHA (KKAKHM 5 XOUYy CTaThy», «4TO
MHE JIJIS1 9TOTO HaJIO CAETAThY).
Cpeocmeom ghopmuposanus peryasTUBHBIX Y Y [l ciyKaT TEXHOJIOTHS MPOOJIEMHOT0 1Majiora Ha Tare U3y4yeHHUs HOBOTO MaTepuaia U TEXHOJIOTUs
OLICHHBAHUA 00pa30BaTENIbHBIX JOCTHKEHHUH (YyUeOHBIX YCIIEXOB).
Ilo3nasamenvuvie YY/:
9 knaccot
AHAIU3UPOBAMb, CPABHUBAMb, KACCUGuyuposams u 0606uams HaKThl U SBICHUS;
— ocyujecmenams CpaBHEHHE, CEPUALIMIO U KITACCU(PHUKAIIUIO, CAMOCTOSITENILHO BHIOMpPAas OCHOBAHUS U KPUTEPUU JIJISl YKa3aHHBIX JIOTHYECKUX ONepalui;
CTPOUTH KJIACCUPHUKALMIO MyTEM AUXOTOMUYECKOTO JIeJICHUS (Ha OCHOBE OTPHIIAHUS);
— cmpoums JOTUYECKH 0O00CHOBAaHHOE PACCy’KI€HUE, BKITIOYAIOIee YCTAaHOBJICHNE TPUYUHHO-CIIEICTBEHHBIX CBSI3EH;
— co30asams MaTeMaTHUECKUE MOJIETIH;
— COCTaBJISTh T€3UCHI, Pa3IMYHbIE BUBI TUNIAHOB (MIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3oBriBaTh HH(OPMALIKIO U3 OJHOTO BUJA B IpYroi (TabauIly B TEKCT,
JMarpammy U 1p.);
— 8bIYUMbI6AMb BCE YPOBHH TEKCTOBOM HMH(OPMALIUU.



— yMemb onpeoenams BO3MOXKHbIE HCTOYHUKHU HEOOXOIUMBIX CBEJICHUN, MPOU3BOAUTH MOUCK HHPOPMALIMH, aHAIN3UPOBATh U OLICHUBATH €€ T0CTOBEPHOCTb.
— MOHMMas IO3UIIMIO APYTOro YeIOBEKa, pa3iuiams B €ro peur: MHEHHE (TOUKY 3peHHs), 10Ka3aTeIbCTBO (apTyMEHTHI), (PaKThl; TUIIOTE3bl, AaKCUOMBI, TEOPUH.
JUJ1s1 5TOr0 CaMOCTOATENBHO UCIIOIB30BaTh PA3IMUHbIC BUBI UTCHHS (M3yUarolee, IPOCMOTPOBOE, 03HAKOMHUTEIBHOE, IIOMCKOBOE), TPUEMBI CITyIIaHMUS.

— caMOMy c030agamb UICTOYHUKU UHPOPMAIIMK PA3HOTO THUIIA U JJIS Pa3HBIX ayAUTOPUA, COOMI0AAaTh HH(OPMALIMOHHYIO TUTHEHY U MTpaBuiia HH(GOPMallMOHHON
0e30IMacCHOCTH;

— yMemb UCNON1b306aNb KOMITBIOTEPHBIE U KOMMYHHUKALIMOHHBIE TEXHOJIOTUN KaK MHCTPYMEHT JJIsl JOCTH)KEHHUS CBOUX Lieei. YMeTh BhIOUpaTh aJeKBaTHbIE
3a/1a4e MHCTPYMEHTAJIbHBIE IPOrPaMMHO-aNIapaTHbIE CPEJICTBA U CEPBUCHI.

Kommynuxamuenwvie YY/[:

9 Knaccol

— CaMOCTOSITETILHO Op2aHu306bl6ams yueOHOE B3aUMOICHCTBHE B IpyIIe (ONpeensaTh o0Lie eI, T0roBapuBaThcs Ipyr ¢ APyroM u T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHHUSI, nPUGOOUMb ap2ymMeHmbl, MOATBEPKIas UX aKTaMHu;

— B IUCKYCCUU YMemb 8blOGUHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM NpU3HA8AmMb OIMIMOOYHOCTh CBOETO MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;
— MIOHUMas O3UIHIO APYTOT0, pA3Iuiams B €ro peuu: MHEHHE (TOUKY 3pEHHUs), 10Ka3aTeIbCTBO (apryMEHTHI), (DaKThl; TUIIOTE3bl, AaKCHOMBI, TEOPHH;

— yMemb B3TJIIHYTh HAa CUTYAIMIO C HHOW MO3UILIUU U 00208apU8amsCsi C JH0AbMU UHBIX TIO3ULIUH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y'Y [l CiTyKaT TEXHOJIOTHS TTPOOIEMHOTO Araiora (MoOy K aarouuii U OBOISAIINN JUAJIOT) U OpTraHu3aIus
paboThl B MaJbIX IPyMIaX, TAKKE UCIIOJIB30BAaHHE HA YPOKAX JIEMEHTOB TEXHOJIOTMU MPOAYKTUBHOTO YTCHHUS.

IIpeaMeTHBIMU pe3yJibTATAMM M3Yy4eHUus npeamera «['eomerpus»
SIBJISIIOTCS CJIeyIOLHe YMEeHUs.

9-ii KJ1acc.
Hcnonvzoeamv npu pewienuu mamemamuyeckux 3a0a4, ux 060CHO8AHUU U NPOGEPKE HAUOEHHO20 PeUleHUs 3SHAHUE O:
- TpUroHoMeTpuyeckux ¢yHkuusax yriaos ot 0 go 180°;
- TeOpeMe KOCHHYCOB U TEOPEME CHHYCOB;
- mpuéMax peleHHs MPOU3BOJIbHBIX TPEYTOJIbHUKOB;
- CBOICTBaX MPaBWJILHBIX MHOTOYTOJIEHUKOB; CBSI3M MEXK]Ty CTOPOHOM MPAaBUIHLHOTO MHOTOYTOJIPHAKA U PaJMyCaMy BITUCAHHOTO W OMMMCAHHOTO KPYTOB;
- OTIpe/IeTICHUN JJIMHBI OKPYKHOCTH U (popMyIie 1Jisi €€ BEIUMCIICHUS,
- (hopmyte mTOmAMM MPABUIIEHOTO MHOTOYTOJIEHUKA,;
- OTIpe/IeTICHNH TUIOLIAAM Kpyra U popmysie i e€ BbIUMCIIeHUs; popMyie s BBIYMCICHHUS TUIOIAAel YacTel Kpyra;
- IpaBHJIC HAXOXKJICHHSI CYMMBI H Pa3HOCTH BEKTOPOB, TPOM3BEICHHUS BEKTOPA HA CKAIISP; CBOMCTBA ATUX OTICPAIIHIA;
- OTIpe/IeTICHNU KOOPIUHAT BEKTOpa U METOAAX MX HAXO0XKICHUS,
- IpaBUJIE BBITIOJHEHUH onepanuii HaJ BEKTOpaMH B KOOPAWHATHOU (opme;



- OTIpe/ICTICHUHN CKAJIIPHOTO MPOU3BEICHHS BEKTOPOB M (hOpMYyJIe JUIsS €70 HaXOXKICHUS;

- CBSI3M MEX]ly KOOpJAMHATaMU BEKTOPOB U KOOPJIWHATAMH TOYEK;

- BEKTOPHBIM U KOOPAMHATHBIM METOJAaX PELICHUS TEOMETPUYECKUX 3a/1ay.

- popmynax 00bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYD: Mapaiienenumnea, Kyoa, mapa, WIMHIpPa, KOHyca.
- Pemats npocreinme 3a1a4y Ha PaBUIbHbIE MHOTOYTOJIbHUKY;

- HAXOJUTh JUIMHY OKPY>KHOCTH, IUTIOIIA/Ib KPyra U €r0 4acTew;

- BBITIOJIHATH OTEPAllMH HaJl BEKTOPaMHU B T€OMETPUUYECKON 1 KOOPAUHATHOH (Gopme;

- HAXOJUTh CKaJSIPHOE NMPOU3BEICHUE BEKTOPOB U MPUMEHSATH €r0 JIUI HAXOKICHUS Pa3INYHbIX T€OMETPUUYECKUX BEIUYHH;

- pelmaTh TeOMETPUYECKHE 3314l BEKTOPHBIM U KOOPIUHATHBIM METOJIOM;

- IPUMEHSATH T€OMETPUUECKHE NMPeoOpa30oBaHMsl IJIOCKOCTU IPU PEIIEHUU TeOMETPUUECKHX 3a/1aY;

- HaXOAUTh 0OBEMBI OCHOBHBIX ITPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUTyp: Mapauienenumneaa, Kyoa, mapa, HWIMHIPA, KOHYCa;
- HaXOJIUTh PEUICHUSI «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIIOIb3YIOTCSI MaTEMaTUUYECKHE CPE/ICTBA;

- CO3/1aBaTh MPOIYKT (Pe3yNbTaT MPOEKTHON JAEATEIbHOCTH), U U3yUEHHs U ONMCaHUS KOTOPOT'O HCIIOIB3YIOTCS MaTeMaTHUYECKUE CPEICTBA.
- CBOJUTH paboOTy ¢ TPUTOHOMETpUYECKUMHU GYHKIUAME yIiIoB oT 0 10 180° K ciyyaro oCTphIX YIJIOB;

- IPUMEHATH TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB IIPH PEILLECHUU 3a/1a4;

- pemaTh IPOU3BOJIBHBIE TPEYTOJIBHUKY;

Ilnanupyemble pe3yabTaThl H3y4eHHs Y4eOHOI0 mpeaMera.
Buinycknux nayyumecs:
* M0JIb30BATHCS SI3BIKOM F€OMETPHUH YISl ONIUCAHUS IPEIMETOB OKPYIKAIOIIET0 MUPA U UX B3aMMHOT'O PACIIOIOKEHNS;
* pacro3HaBaTh U M300paxkaTh Ha YEPTEKaX U PUCYHKAX TeoMeTpudeckre GUrypbl 1 uX KOHPUTyparmu;
* HaXOJUTh 3HAYECHHUS JUIMH JUHEWHBIX AJIEMEHTOB (GUTYp U UX OTHOULIEHHUS, IpaJycHyt0 Mepy yrioB ot 0° go 180°, mpumenss onpeaeneHus, CBOUCTBA U
NpU3HAKU QUTYP U UX 3JIEMEHTOB, OTHOLIEHUS (GUryp (paBeHCTBO, 101001e, CHMMETPHH, TOBOPOT, MapajIeIbHBIA IEpeHOC);
* ONIEPUPOBATH C HAYAJILHBIMU MOHATUSIMHU TPUTOHOMETPHUH U BBITIOJIHATH 3JIEMEHTAapHbIE ONepalui HaJl QYHKIUSMU YTJIOB;
* pemaTh 3aJa4d Ha JJOKa3aTelIbCTBO, OMUPAsICh HA U3YUCHHbIE CBOMCTBA (PUTYp M OTHOIIECHUH MEXy HUMH U IPUMEHSISI U3yYEeHHBIE METO/IbI JI0Ka3aTeIIbCTB;
* pemaTh HECJIOKHBIE 3aJJa4M Ha IOCTPOCHHE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI TOCTPOEHUS ¢ TOMOILBIO [IUPKYJIS U JTUHEHKH;
* pemaTh IPOCTEUINE IIIaHUMETPUUECKHUE 3a]a4 B IIPOCTPAHCTBE.
Buinycknuk nomyuum 603MO#CHOCHb:
* OBJIAJICTh METOAAMU PELICHUS 33/1a4 Ha BRIYUCICHHS U I0KA3aTeNCTBA: METOJJOM OT IPOTUBHOT'O, METOAOM MOA00US, METOJIOM Iepedopa BapHaHTOB U
METOZOM F'€OMETPUUECKUX MECT TOUEK;
* IPHUOOPECTHU OIBIT MPUMEHEHHUS AITeOpPandecKoro ¥ TPUrOHOMETPUUYECKOTO anmapara u el IBMKEHUS NPU peIlIeHNH TeOMETPUUECKUX 3a/1ad;
* OBJIAJICTh TPAJUIIMOHHOM CXEMOW PEIICHNUS 3a]a4 Ha IIOCTPOEHHUE C IIOMOIIBIO IUPKYJISA U JINHEHKU: aHAJIN3, IOCTPOCHHE, JOKA3aTEIbCTBO U UCCIICIOBAHUE;
* HAyYUThCS pelIaTh 3aJa4yd Ha MOCTPOCHHUE METOI0M I€OMETPUUECKOTO MEeCTa TOUEK U METOJIOM I0J100uS;
* IPUOOPECTHU OMBIT UCCIEAOBAHNS CBONCTB INIAHUMETPUUYECKUX (PUTYP C TTOMOILBIO KOMITBIOTEPHBIX POTpamMm;



* IPUOOPECTHU OTIBIT BBIMOJHEHHUS TPOEKTOB 110 TeMaM «['eoMeTpuueckue mpeodpazoBaHus Ha MIIOCKOCTH», «IlocTpoeHne oTpe3koB 1Mo Gpopmyries.
H3mMepeHne reoMeTpHIeCKUX BEIMYNH

Buinycknux nayuumcs:

* FCTIOJB30BAaTh CBOMCTBA U3MEPEHUS JITNH, TUTIONIA/ICH U YTJIOB IIPH PEIICHUH 3a/1a4d Ha HAXOXJACHHUE JJTUHBI OTPE3Ka, ITTUHBI OKPY>KHOCTH, JUTHHBI TyTH
OKPYKHOCTH, TPalyCHON MEPHI YIJIa;

* BBIUUCIISITH TJIOMIAU TPEYTOJIbHUKOB, MPSMOYTOILHUKOB, MTApaJUICIOrPaMMOB, TPATICIIHA, KPYTOB M CEKTOPOB;

* BBIYUCIIATH JJIMHY OKPY>KHOCTHU, JJIMHY TyTH OKPYKHOCTH;

* BBIUUCTISATH JUTMHBI TMHEHHBIX AJIEMEHTOB (PUTYP U MX YTIIbI, UCTIONB3Ys (DOPMYJIIBI IITUHBI OKPYKHOCTH U JITHHBI TyTH OKPY>KHOCTH, (DOPMYJIBI TLTOIIA 1eH
duryp;

* pemaTh 3aJ1a4M Ha JI0Ka3aTeIbCTBO C UCTIOIB30BaHUEM (OPMYJ JUTMHBI OKPYKHOCTH H JITTUHBI TyTH OKPY>KHOCTH, (hOpMyJT TUTomaaei puryp;

* pemaTh MPaKTHYECKHUE 3a/1a4H, CBSI3aHHBIC C HAXOKIEHUEM I€OMETPUUECKHUX BEJIHMUMH (MCIIONB3YsI P HEOOXOAUMOCTH CIIPAaBOUYHUKH U TEXHUIECKUE
Cpe/CTBa).

Buinycknux nonyuum 603MONCHOCHb HAYYUMBCSL!

* BBIUUCIISTH TJIOMAIU (UTYP, COCTABJIICHHBIX U3 ABYX WK 00Jiee PSIMOYTOJILHUKOB, MapajuIeIorpaMMOB, TPEYTOJIBHIUKOB, KPyTa U CEKTOPa;

* BBIYUCIIATH TUIOMIAId MHOTOYTOJIBHUKOB, UCIIONIb3Ysl OTHOIICHUS PAaBHOBEIMKOCTH M PAaBHOCOCTABJICHHOCTH;

* IPUMEHSITH AITeOPANIECKUil 1 TPUTOHOMETPUUICCKUN arapaT ¥ WACH JBIKCHHS TP PEIICHUH 3a]1a4 Ha BBIYMCIICHUE TUIOIIAIe MHOTOYTOJIbHUKOB.
Koopannarst

Buinycknux nayuumces:

* BBIYHUCIIATH JJIMHY OTpe3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYUCIISATH KOOPAMHATHI CEPEANHBI OTPE3Ka;

* FCTIOJB30BAaTh KOOPAMHATHBIM METOJI JJII U3YUEHHUsI CBOMCTB MPSMBIX M OKPYKHOCTEH.

Buinycknux nomyuum 603mMO0iCHOCHb.!

* OBJIQJICTh KOOPIMHATHBIM METOJIOM PEIICHHS 337]a4 Ha BBIYMUCIICHUS U JI0KA3aTEIbCTBA;

* MPUOOPECTHU OTIBIT UCTIOTH30BAHKS KOMITBIOTEPHBIX IPOTPaMM JIJIsl aHAIIM3a YACTHBIX CITy4aeB B3aUMHOTO PACIONIOKEHHUS OKPYKHOCTEH U MPSAMBIX;

* MPUOOPECTH OMBIT BHIMOTHEHUS TPOCKTOB Ha TeMy «lIpruMeHeHne KOOpIMHATHOTO METO/1a TIPU PEIICHUHN 3a/1a4 Ha BEIYUCIICHUS B I0KA3aTeIbCTBAY.
Bekropsl

Buinycknux nayuumces:

* OIIEpUPOBATh C BEKTOPAMH: HAXOJUTh CYMMY M PA3HOCTb JIBYX BEKTOPOB, 3a/IaHHBIX T€OMETPUUECKH, HAXOUTh BEKTOP, PaBHBIA MPOU3BEICHUIO 3aJAHHOTO
BEKTOpa Ha YHCIIO;

* HaXOJIUTh JJIsl BEKTOPOB, 33JaHHBIX KOOPAUHATAMHU: JUTMHY BEKTOpPa, KOOPJAMHATHI CYMMBI U Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPIUHATHI TPOU3BEICHUS
BEKTOpa Ha YHCIIO, MPUMEHSISI TPH HEOOXOIUMOCTH COUETATEIbHBIN, IEPEMECTUTEIBHBIN U pacTIpeAeIUTCIbHBIN 3aKOHBI;

* BBIYHCIISATH CKAJISPHOE MPOU3BEICHIE BEKTOPOB, HAXOIUTh YTOJ MEKIY BEKTOPAMH, yCTAHABIUBAThH MEPIIEHANKYISIPHOCT MPSIMBIX.

Buvinycknux nomyuum 603moducHocms.

* OBJIQ/ICTh BEKTOPHBIM METOJIOM JUIS PEIICHUS 3a7]a4 Ha BHIUMCIICHUS U JJOKA3aTeNbCTBA;

* MPUOOPECTH OMBIT BHIMOTHEHUS TPOCKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METO/IA TIPH PEIICHUH 3a/1a4 Ha BEIYMCIICHUS U JOKA3aTEeIIbCTBAY.




COJEPKAHUE ITPOI'PAMMBI
1. IloBTOpeHne(24.)
2. Bektopbl. MeToa koopauHar. (22 4.)
ITonsitue BekTOpa. PaBeHCTBO BeKTOpOB. COKEHHME M BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4uCIO. PasnoxkeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BekTopaM. Koopaunats! BekTopa. [Ipocteilmme 3agauv B KOOpPAMHATAX. YPaBHEHUs OKPYXKHOCTH W NpsMOW. [IpuMeHeHHne BEKTOpPOB U
KOOpAMHAT IIPH PEIICHUN 3a/ad.

e 3Hamp: ONPEAEICHNUE BEKTOPa, pa3indyaTh €ro Hayajlo U KOHEIl BU/bl BEKTOPOB, ONPEIEIATh CyMMbI U Pa3HOCTH BEKTOPOB, IPOU3BEJCHUE BEKTOPA HA
YHCII0, YTO TAKOE KOOPAMHATBI BEKTOPA; OIIPENIEIICHUE CPEIHEN JIMHUEHN Tpalleluy;

e ymempsp: n300paxaTb U 0003HAYaTh BEKTOP, OTKJIAJbIBATH BEKTOP, PABHBIM JTaHHOMY, HAXOJUTh KOOPAMHATHI BEKTOpA MO €ro KOOpJAWHATaM Hayajia u
KOHIIa, BBIUYUCIIATh CYMMY M PAa3HOCTb JIBYX BEKTOPOB IIO MX KOOpAMHATaM, CTPOUTh CyMMY JABYX BEKTOPOB, IOJb3YSCh IPaBUIAMU TPEYTOJIbHUKA,
napasuieJIorpaMMa, MHOTOYTOJIbHUKA; CTPOUTh OKPY’KHOCTH U MIPSIMbIE 3aJJaHHbIE YPAaBHEHUSIMHU.

Ochognvle mepmunst no pazoeny: Ilonstue BekTopa. AOCONIOTHas BEIMYMHA U HalpaBiieHHE BekTopa. PaBeHcTBO BekTOpoB. Cll0K€HHE M BbIYUTAHUE
BEKTOPOB. YMHOKeHHE BeKTopa Ha uucio. Komnmuneapusie BekTophl. [Ipoekims Ha ock. KoopauHatel BekTopa. Omepanuu HaJl BEKTOpaMH: YMHOXKEHHE Ha
YHCII0, CJIOKEHHUE, Pa3I0KEHHE.

3. CooTHOLIECHNS MeKAY CTOPOHAMM M YIJIaMH TpeyrojbHuka. CkajsipHoe npousBeeHne BeKTopoB. (14 4.)
CuHyc, KOCHHYC U TaHT'€HC yria. TeopeMbl CHHYCOB U KOCHHYCOB. Pemenue TpeyrosibHukoB. CKajlipHOE POU3BEICHHE BEKTOPOB U €0 IPUMEHEHNE
B F€OMETPUYECKUX 3a/1ayax.

e 3Hamp: ONpECNCHU KOCHHYCa CHHYyCa, TaHT'€HCa JUIsl OCTPOro yria (opMylibl, BeIpa)Karollde MX CBA3b; ONpPENEICHUsI CKAJSIPHOTO MPOU3BEIACHUS
BEKTOPOB;

° ymemb: BOCIIPOMU3BOAUTE AOKA3aTCIbLCTBA TCOPEM KOCHHYCOB M CMHYCOB, IIPUMCHSATH B PCIICHUU 3aJiad; HAXOJUTh CKAJIAPHOC IMPOU3BECACHNEC BCKTOPOB
B KOOpAHHATAaX, Yrojl MCXKJy BCKTOpaMH.

Ocnognvie mepmunvl no paszoeny: CuHyc, KOCUHYC M TaHI€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PemieHne TpeyroibHUKOB. COOTHOIIEHHE MEXKIY
CTOPOHAMU U YIJIaMU TpeyroibHHuKa. CKaIsipHOE MPOU3BEACHHUE. YTOJI MEXIY BEKTOPaMHU.

4. InuHAa OKPYKHOCTH M IJIOIAAb Kpyra. (13 u.)



[IpaBunbHbIE MHOTOYTONBHUKUA. OKPY>KHOCTH, ONMHMCAHHAs OKOJIO MPaBUIBHOIO MHOTIOYIOJIbHHKAa W BIHMCAaHHAs B Hero. llocTpoeHue mpaBUIIbHBIX
MHOTOYTOJBHUKOB. [[nmuHa okpyxHocTu. [1lmomaas kpyra.

e 3Hamp: OINIpE/IeJICHUE NIPABUIBHOIO MHOTOYTOJIbHUKA, (POPMYJTY JUIMHBI OKPY>KHOCTH U €€ IyTH, IUIOIIA U CEKTOpa;

e yMemb: BBIUUCIATH CTOPOHBI, IUIOMIAIA M MEPUMETPHI MPABUILHBIX MHOTOYTOJIBHUKOB, JUTHHY OKPYXXHOCTH W JUTUHY JYTH; TPUMEHSTH (HOpMYIIbI
IUTONIAIH KPYTa, CEKTOPa MPU PEIICHUH 3a/1ay.

OcHnogHnble mepmunvl no paszdeny: Belllykiple MHOToyroipHukd. CyMMa yIJIOB  BBIIYKJIOIO MHOTOYroJbHUKA. BrnucaHHele M ONUCaHHbIE
MHOTOYTOJIbHUKH. 1IpaBHiIbHBIE MHOTOYTOJIHUKN. BIIcaHHBIE U ONTMCAaHHBIE OKPYKHOCTU IIPABWJIBHOTO MHOTOYTOJIBHHKA.

JlnuHa OKpy»KHOCTH, YUCIIO p; AIMHA AyTd. [lnomane Kpyra u miomaab CeKTopa..

5. ABukenus. (8 4.)
OtoOpaxkenue 1uiockoctu Ha ceOs. [lonstue nemxkenus. OceBas W UeHTpanbHas cummerpuu. [lapamnensHbiit mepenoc. [loBopor. Hanoxenus u
JIBUOKEHUS.

°* 3Hamb: OIIPCACIICHUA Hp606pa3OBaHI/IH IJIOCKOCTH, ABUKCHUS IJIOCKOCTH, OIIPEACIIATL UX BUJBI,
e ymembp: PCIIATH 3a/1a4U, UCIIOJIB3Ys ONPCACICHUA BUIOB JIBUKCHUS.

Ocnosnvle mepmunsl no pazoeny: llonstue newkenus. [Ipumeps! npwkennit Guryp. Cummerpus duryp. OceBas CUMMETpHUS M MapaUIeIbHBIN MTEPEHOC.
[ToBopoT u nenTpanpHas cummerpus. [locTpoeHrne 06pa3oB TOUEK, OTPE3KOB, TPEYTOJIBHUKOB MIPU CUMMETPHSIX, TapajuIeTIbHOM MIEPEHOCE, TIOBOPOTE.

6. O0 akcmomax reomerpuu. (2 4.)
Becena 00 akcromax reoMeTpHH.
® 3Hamb: AaKCHUOMBI, CBA3AHHBIC C IIPAMBIMU U IJIOCKOCTBIO; AKCHMOMBI, CBA3aHHBIC C ITIOHATUEM HAJIOKCHHA U paBCHCTBA (l)Hpr

® ymemsp: PCUIATH INNTAHUMETPHUYCCKUC 3a/la4H, CBSA3aHHBIC C aKCMOMaMH.

7. HauaabHble cBeleHNs U3 cTepeomeTpu. (1 4.)
[Tpenmer crepeomerpuu. 'eomerpuueckue Teaa U MOBEPXHOCTH. MHOTOrpaHHUKY: PU3Ma, Napaiesienune]], nupamMuaa, GopMyIibl A BEIYUCICHHS
nx 006EMOB. Tena u MOBEPXHOCTH BpallleHUs: HWIHHIP, KOHYC, cdepa, map, GOopMyIIbI TSl BRIYUCICHHUS UX TUIOMIAIeH ITOBEPXHOCTEH U 00BEMOB.
® 3Hamp: TIOHSATHS NPU3MBI, MapaieNenuIea, KoHyca, MupaMuIbl, HTWIHHIPA, chepsl, I1apa U UX CBONCTB;
® ymMemsb: peUIaTh NPOCTEHIINE TNIAHUMETPUYECKHE 3aJaul B IPOCTPAHCTBE.

OcHnoenvie mepmunsl no pazdeny: llpusma, napasenenunes], KOHyc, MUpaMua, WIKHAP, chepa, map.



8. MoBTopeHue. PeweHune 3agau. (54.)

OcHoBHasi (popMa OpraHu3aly 00pa3oBaTEIHLHOTO MPOIIEcca — KJIACCHO-YPOUHAas CUCTEMA.

[IpenycmarpuBaeTcsi IpUMEHEHHE CIICTYIONTUX TEXHOJIOTHN 00yJIeHHUS:

TpaJNUIHOHHAs KIIACCHO-YPOYHast
UTPOBBIE TEXHOJIOTUH

3JIEMEHTHI IPOOJIEMHOTO O0Y4YEHHS
TEXHOJIOTHH YPOBHEBOH nu(dhepeHmanum
30pOBbeCcOEpETaroIe TEXHOIOTHH

UKT

Bunbtl u GopMbI KOHTPOJIS: TPOMEKYTOUHBIH, TPeIyIpeIUTeNbHbBIN KOHTPOJIb; KOHTPOJIbHBIE PAOOTHI.

S e

TemaTn4yeckoe IJIAHUPOBAHUE

Kon-60 konmponwvnix Kon-60 3auemos
Ne Pazoen npozpammet Kon-go paoom no pasoeny
uacos
1 | Ilosmopenue 2
2 Bekropsl 12 1 1
3 Meto KoopAruHAT 10 1
4 CooTHOILIIEHUSI MKy CTOPOHAMHU U
yrJlamu TpeyroiabHuka. CKansapHoe 14 1 1
MIPOU3BEICHUE BEKTOPOB.
5 JInMHa OKpy»KHOCTH M IUIONIAb KpyTa. 13 1 1
6 JIBm>xenus 8 -
7 006 akcroMax MIaHUMETPUHU 2
8 HauanpHble CBeICHHS N3 CTEPEOMETPHH. 1
9 [ToBTOpEHUE.
Hmozo: 66 4 4




KanennapHo - remaTuyeckoe njiaHupoBaHue
I'eometpust 9 b knacce

Vyeonuk: Atanacs JI. C., byry3os C. b. u npyrue

(24. B HEnemo, Bcero 664.)

Ne Komwnu | Jlatamo | [lara Jomarmnee 3amanue
ypoka Coaep:xaHue yueOHOro MaTepuaJia €CTBO IUTaHy | 110
YPOKO (hakty
B
IloBTOpPEHME 2
1 [ToBTOpeHue. YeTbIpEXYTrONbHUKHN U UX CBOKCTBA 1 02.09 No 10 — 15 Ha TOTOBBIX YepTexax
2 [ToBTopenue. Ilnomanu dpuryp 1 06.09 3aaHus 0 KapTOYKaM
I'nmaBa 9. BexkTopsl 12
3 [TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB 1 09.12 II. 76 — 77, Ne 739, 741, 746, 747
4 OTtknaabpIBaHUE BEKTOPA OT JAHHON TOYKH 1 13.09 I1. 76 — 78, Ne 748, 749, 752
5 CyMMa ByX BEKTOPOB. 3aKOHBI CIIOKEHHUSI BEKTOPOB 1 16.09 I1. 79, 80, Ne 753, 759 (6), 763(0)
6 CyMMa HECKOJIbKMX BEKTOPOB. BriunTanue BEKTOpOB 1 20.09 I1. 81, 82, Ne 755, 760, 761, 757
7 Pemrenue 3anau no reme «CiioKeHUE U BBIUUTAHUE BEKTOPOBY» 1 23.09 Ne 769, 770, 772
8 [Ipou3BeneHne BEKTOpa Ha YHCIIO 1 27.09 I1. 83, Ne 775, 776 (a, B, €), 781 (0,
r)
9 [IpumeHeHre BEKTOPOB K PEIICHUIO 3a7a4 1 30.09 IT. 84, Ne 789, 780, 791
10 CpenHssist TuHUS Tpanenuu 1 04.10 I1. 84, 85, Ne 793, 795, 798




11 IIpakTnueckue 3ananus no reme «BekTopb» 1 07.10. Ne 794, 796
12 Pemienue 3a1a4 1mo reme «Y MHOKEHHE BEKTOpaA Ha YHCIION» 1 11.10 Ne 787, 784 (6)
13 Pemenue 3agau no reme «BeKTOpbI» 1 14.10 Ne 785, 787
14 Kontponbnas padota Nel o reme «BekTopbi» 1 18.10 3ajaHue 1Mo KapTouykam
I'nasal(. MeToa koopauHaT 10
15 Paznoxxenue BekTopa 1o AByM HEKOJUTMHEAPHBIM BEKTOPAM 1 21.10 [1.86, Ne911(B,r), 912(k,e,3),
916(B,r)
16 Koopaunate! BekTopa 1 25.10 I1.87 Ne921(a,B), 914(a,6), 920(x,e)
17 CBs3b MEXK]ly KOOpAMHATAMH BEKTOpPA U KOOPJIMHATAMU €r0 HaJyajia u 1 28.10 I1. 88, N2 919, 922, 923
KOHI[a
18 [Ipocreiimue 3a7a4u B KOOpIMHATAX 1 08.11 I1. 88, m. 89, Ne 930, 932, 935, 936
19 Pemenue 3agau no treme «IIpocreitmme 3a1aun B KOOpAMHATAX 1 11.11 IT. 88, . 89, Ne 944, 949 (a), 948
20 VYpaBHEHUE TUHUU HA TUIOCKOCTU. Y paBHEHUE OKPY>KHOCTHU 1 15.11 I1. 90, 91, Ne 959 (6, ), 962, 964
(a)
21 YpaBHeHHE MPSIMON 1 18.11 I1. 92, Ne 972 (B), 974, 976, 977
22 Pemenue 3anau no teme «YpaBHEHUE OKPYKHOCTH. Y paBHEHUE 1 22.11 IT. 92, Ne978, 979, 999 (6)
MPSAMOID)
23 Pemenue 3agad no reme «MeTo1 KOOpJUHATY 1 25.11 I1. 88 — 92, Ne 970, 990, 993
24 KonTponbras padorta Ne 2 o reme «MeToa KOOpIuHAT» 1 29.11 I1. 88 — 92, Ne 998, 999, 1001, 1002




I'maBall. CooTHOmIEHHMS MeKAY CTOPOHAMH M YIJIAMH
TPeYroJabHHUKA

14

25 CuHyC, KOCUHYC Y TAHT€HC yTJia 1 02.12 I1. 93 — 95, Ne 1011, 1014, 1015 (6,
r)
26 OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. DOPMYJIbI IPUBEIECHUS 1 06.12 I1. 93 — 95, Ne 1017 (a, B), 1018 (O,
r)
27 @DopMyJIbl [T BBIYUCICHUS] KOOPAUHAT TOYKU 1 09.12 I1. 93 — 95, Ne 1018 (m), 1019( 1)
28 Teopema o uioIaAM TPEyTroIbHUKA 1 13.12 IT. 96, Ne 1020 (6, B), 1021, 1023
29 Teopema cunycoB 1 16.12 I1. 97, Ne 1025 (0, 1, %, 1)
30 Teopema KOCHUHYCOB 1 20.12 IT. 98, Ne 1027, 1028, 1031 (a, x)
31 Pemenue TpeyroapHUKOB 1 23.12 I1. 99, Ne 1032, 1035
32 Pemenue 3anau no teme «Penienne TpeyroabHUKOB 1 27.12 I1. 99, Ne 1038, 1059
33 N3meputenbHbie paboThI 1 IT. 100, Ne 1060 (a, B), 1061 (a, B)
34 VYron mexnay Bekropamu. CKaJIIpHOE ITPOU3BEIEHUE BEKTOPOB 1 Ne 1057, 1058, 1062, 1063
35 CkansipHoe npousBefieHue B koopanHaTax. CBOMCTBA CKaISPHOTO 1 IT. 101, 102, Ne 1050,10 53, 1040
MIPOU3BEICHUS BEKTOPOB
36 Pemenue 3amau mo reme «CxaasipHOE MMPOU3BEICHUE BEKTOPOB)» 1 IT. 103, 104 Ne 1044 (6), 1047 (6)
37 Pemenue 3amayd mo reme « COOTHOIICHUSI MEXTy CTOPOHAMH U YTJIaMHU 1 IT. 103, 104 Ne 1049, 1052
TPEYTOJIILHUKA»
38 Kontponsnas padora Ne3 no reme « COOTHOIICHHUSI MEKIY CTOPOHAMU U 1 Ne 1055, 1068, 1069

yIJIaMU TPEYTOIbHUKA»




I'maBal2. JliuHa OKPYKHOCTH M IIOIIAb KPyra 13
39 [IpaBuibHBIN MHOTOYTOJIBHUK. OKpPY>KHOCTb, OIIMCAHHAsL OKOJIO 1 Ne 1071, 1072
MPABUJILHOTO MHOTOYTOJIbHUKA
40 OKpy>KXHOCTb, BIMCaHHAas B IPaBUIbHBIN MHOTOYTOJIbHUK 1 IT. 105, Ne 1081 (B, ), 1083 (0, T)
41 ®opmyJIbl U1l BBIYUCIIEHUS TUIOMAN MPABUIBHOTO MHOTOYTOJIbHHKA, 1 I1. 106, 107, Ne 1804 (6, T, 1, €), Ne
€ro CTOPOHBI U paJyca BOMCAHHOW OKPYKHOCTH 1085, 1086
42 [TocTpoeHue npaBUIILHBIX MHOTOYTOJIEHUKOB 1 IT. 108, Ne 1087 (3, 5), 1088 (2, 5),
1093
43 Pemenue 3anau no reme «IIpaBuiibHbIE MHOTOYTOJIBHUKH 1 I1. 109, Ne 1095, 1097, 1098, 1099
44 JlnHa OKpYKHOCTH 1 IT. 110, Ne 1104, 1105
45 [Inomane kpyra 1 II. 110, Ne 1106, 1107, 1109
46 [Tnomaap KpyroBoro cekropa 1 IT. 111,112, Ne 1114, 1116 (a, 6)
47 Pemenue 3agad no reme «/liMHa OKpYKHOCTH M IUIOIIAJb KPYTay» 1 No 1129 (a, B), 1130, 1131
48 3aayu Ha BBIYMCIICHHUE TJIOLIAAeH 1 Ne 1132 (6), 1133, 1134
49 O6o006menue Tem: «IIpaBuiibHbIE MHOTOYTOJIBHUKMWY, «JlIHHA 1 Ne 1137, 1139
OKPY>KHOCTH U TUIOIIA/Ib KPYTa
50 Pemrenne 3amau. «IIpaBuiibHbIE MHOTOYTOIBHUKWY. «/lmuHa 1 Nel135, 1136, 1138
OKPYKHOCTH | IIJIOMIAAb KPyTay»
51 [TpoBepounas pabora 1o Teme «JlJInHa OKPY>KHOCTH U TUIOMIAIL KPyTay» 1 No 1140 —-1143
I'nama 13. JIBn:KeHusn 10




52 OTtoOpakenue mockocTu Ha cebs. [TonsTre nBMKEHUS IT. 113, 114, Ne1148 (a), 1149 (6)
53 Hanoxxenus u IBM>KESHUS IT. 114, 115, Ne 1153, 1152 (a),
1159
54 [TapannensHblii nepenoc. Pemienue 3amau II. 116, Ne 1162, 1163, 1165
55 [ToBopoTt IT. 117, Ne 1166 (5), 1167
56 Pemenue 3agau no reme «IlapamienbHblil mepeHOC U TIOBOPOT Ne 1170, 1171
57 O0600611eHNEe TeMBI «IBIIKEHUS Ne 1172, 1174(6), 1183
58 CaMocTosiTenpHass paboTa 1mo Teme «JIBrKeHus» Ne 1175, 1176, 1178
59 006 akcroMax TUIAHUMETPUH [ToBToputh 1. 1 (. 25 —26) 1.
3 ctp. 68
60 Hekotopsle cBeieHHs 0 pa3BUTHH T€OMETPHUH Crp.341-344
61 Hauanensie cBenenus u3 crepeoMetpur. MHororpanHuku. Tena u IT. 118-124, 125-127
MMOBEPXHOCTHU BpaIICHUS
IloBTOpEHUE Kypca NIaHUMETPUHU
62 IToBrOopenue. TpeyronbHUKH IToBTOpuTsh rnassl 8,12. M.JI. Nel-
5 u3 qua. Mat. Ui 9 kinacca
63 [ToBTOpenue. OKpyKHOCTh 3a7a4u 110 TOTOBBIM YEPTEHKAM.
IToBTOpUTH I1ABY 5
64 [ToBTopenue. YerbipéxyronbHuku. [Inomanmn [ToTOpUTH rN1aBsl 9,10, 13,

MPOIOJKUTH PabOTY MO PEIICHUIO
3aj1a4




65 [ToBTopenue.llogobue TpeyroasHUKOB 1 [ToBTOpUTH r1aBbI 4, 6 IPOJAOIKUTD
paboTy 1Mo pemIeHno 3a1a4

66 Hrorossiii ypok 1

Kputepun u HOpMBI OlIEHKH 3HAHWH, YMEHHII U HABBIKOB
00y4YarIIMXCH M0 MAaTeMaTHKe

I[JISI OLICHKHU IIOCTI/DKGHI/Iﬁ ydalmuxcs MpuMEHACTCA ITHOAIUIBHAS CHCTEMA OLICHUBAaHWA.
1. OIIeHKa MACHBMEHHBIX KOHTPOJbHBIX paﬁoT Oﬁy'lalOIlll/IXCﬂ mo MaTeMaTuKe

OTBeT OIICHUBACTCS OTMETKOM «5», eCIu:
- paboTa BBIMOJHEHA TTOJIHOCTHIO;
- B JIOTHYECKUX PACCYXJICHUAX M 0OOCHOBAHUH PEIICHUS HET MPOOETIOB U OMIHUOOK;
- B pEIlIEHUU HET MaTeMaTUYECKUX OLIMOOK (BO3MOXKHA OJJHA HETOYHOCTh, ONKCKA, KOTOpasi He SBIISETCS CJIEeICTBUEM HE3HAHUS WU HEMOHWMaHUS y4eOHOTO

MaTepuaia).

OTMeTKa «4» CTaBUTCS, €CIIU:
- paboTa BBHINOJHEHA MOJHOCThIO, HO OOOCHOBAHUS IIArOB PELICHHUs HEIOCTATOYHBI (€C/IM YMEHHE 0OOCHOBBIBATh PACCYX/IECHUS HE SBISIIOCH CHELMATbHBIM
00BEKTOM NPOBEPKH);
- JONYUIEHbl OJlHA OIIMOKAa WM €cTh JiBa — TPH HeNouéTa B BBIKJIAJKAX, PUCYHKaX, yepTeXax WIM Tpadukax (ecium 3T BHIbl pabOT HE SBISIIUCH
CHEIHATBHBIM 00BEKTOM IPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIIU:
- gomyuieHo 6osee oHOM omKrOKu win Oosiee IByX — TpeX HEI0UETOB B BBIKJIAKAX, YepTeKax WiK Tpadukax, HO oOyyarouuiicss obmaanaer oos13aTeIbHBIMU
YMEHUSIMH 110 IIPOBEPSIEMOU TEME.

OTMeTKa «2» CTaBUTCS, ECIIU:
- IOTIYIIEHBI CYIIECTBEHHbIE OLTNOKH, MOKa3aBIlIKe, YTO 00yJaronuiica He o0naiaeT 00s3aTeIbHBIMU YMEHUSAMU 0 TAHHOW TeME B MIOJTHON Mepe.



OtMmeTKa «1» CTaBUTCS, €CIIU:
- paboTa moKa3aja MOJHOE OTCYTCTBHE Yy oOydJaromierocs oOs3aTeNbHBIX 3HAHWW M YMEHWUW 10 TPOBEPSAEMON TeMe WM 3HAYUTENbHAS 4YacTh PaOOTHI
BBIIIOJIHEHA HE CAMOCTOATEIBHO.

Yuutenb MOXET MOBBICUTH OTMETKY 3a OPUTMHAJBHBIA OTBET HAa BOMPOC WJIM OPUTHMHAIBHOE PEIICHHME 3a/aud, KOTOpbIE CBHUJETEIHCTBYIOT O BBICOKOM
MaTeMaTHYeCKOM Pa3BUTHM OOYYAIOIIErocs; 3a pelieHue OoJiee CIOKHOM 3a/laud MM OTBET Ha Oosiee CIOXKHBIM BOMPOC, MPEIOKEHHbIE 00yJarouemMycs
JOTIOJTHUTEIHHO TOCIIE BBIMOJHEHUS UM KaKUX-JIMO0 JPYTUX 3aJaHUM.

2.01eHKa YCTHBIX OTBETOB 00YYAKOIIUXCS 110 MATEeMaTHKeE

OtBer OLICHUBAETCS OTMETKOM «5», CCJIN YUCHHUK:

o

o

TMIOJIHO PacKphlI COJiepKaHNe MaTepraia B 00bEMe, MPeyCMOTPEHHOM MTPOrpaMMOil U yUeOHUKOM;

H3JIOKUII MAaTCpUuall TpaMOTHBIM S3bIKOM, TOYHO HCIIOJB3Yyd MATCMATUYCCKYIO TCPMHHOJIOTUIO U CHMBOJIMKY, B OHpG,I[GJIéHHOfI JIOTUYECKOM

IIOCJICA0BATCIBHOCTH,
IIPAaBUJIBHO BBIIIOJIHUII PUCYHKH, UYCPTCIKU, T pa(pI/IKI/I, COITYTCTBYIOIIUC OTBCTY;

IMoKasaJl YMCHHUEC HIUIIOCTPHUPOBATH TCOPUIO KOHKPECTHBIMU IMPpHUMEpPaAMHU, IPUMCHATL €€ B HOBOH CUTyalliu IPH BBIIOJIHCHUH IPAKTHYCCKOI'O

3aJaHuAd,

NPOJIEMOHCTPUPOBAJ 3HAHUE TEOPHH PaHEe HM3YYCHHBIX COMYTCTBYIOIIMX TeM, C(HOPMHUPOBAHHOCTh M YCTOHYMBOCTH HCIIOJIB3YEMBIX MpPHU
OTBETE YMEHUN U HaBBIKOB;

OTBC€YaJI CaMOCTOATCIIBbHO, oe3 HaBOAAIIUX BOITPOCOB YUYHUTCIIA,

BO3MOXHBI OJHA — ABC HCETOYHOCTH IIPpHU OCBCUICHHC BTOPOCTCIICHHLIX BOIIPOCOB MJIM B BBIKJIAJIKAX, KOTOPLIC YUYCHHUK JICTKO HCIIPABUI I1OCJIC

3aMCUYAHUA YUUTCIIA.

TBET OICHHUBACTCSA OTMETKOH «4», €CJIK YOOBJICTBOPSACT B OCHOBHOM Tpe6OBaHI/IHM Ha OLOCHKY «5»,
HO IIpH 5TOM UMCCT OJUH N3 HCJOCTATKOB!:

©)

o

B U3JI0OKCHUU JOITYIICHBI HEOOJIbIIINE HpO6CJIBI, HC MCKA3HUBIICC MAaTEMATHUCCKOC COACPKAHUE OTBETA,

A0MYHUICHBI OJUH — JIBa HCA0YCTA IPHU OCBCIICHHUHU OCHOBHOI'O COACPKAHMA OTBCTA, UCIIPABJICHHLIC ITOCJIC 3aMCYaHUA YUUTCIIA,



O JOIMyIICHLL omuoOKa uiau Ooliee ABYX HCAOYCTOB IIPU OCBCUICHUUN BTOPOCTCIICHHBLIX BOIIPOCOB UJIM B BBIKJIAJKAX, JICTKO HUCIIPABJIICHHBIC IMOCJIC

3aMCUYaHUA YUUTCIIA.

OtMeTKa «3» CTaBUTCS B CICAYIOMNX CITy4asx:
O HEMOJHO PAacKpBITO COJepXKaHHe Marepuania (Colep’KaHuEe HU3JIO0XKEHO (pparMeHTapHO, HE BCErja MOCJIEeNIOBATENbHO), HO TOKa3aHO ooliiee

IIOHUMAaHKE BOTIPOCA M MPOJIEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIE JJISl YCBOCHHUS IPOTPAaMMHOTO MaTepuaina (onpeaeneHsl « TpedoBaHUsIMH K
MaTeMaTUYECKOM MOATOTOBKE yUallluXCsh» B HACTOALIEH NporpaMme 1o MaTeMaTUKe);

O HUMCIIMCH 3aTPYAHCHUS UIIU JOIMYIICHBI OIIIMOKHU B ONpeaACIICHUN MaTeMaTHUYEeCKOM TCPMUHOJIOTUH, UCPTECIKAX, BBIKIIAAKAX, UCIIPABJICHHBIC ITOCJIC

HCCKOJIbKUX HaBOAAIIUX BOIIPOCOB YUHUTCIIA,

O YYCHHMK HC CIpaBUIICA C IPUMCHCHUCM TCOpHUU B HOBOM CUTyallul IpPHU BBIINOJHCHUN TIIPAKTUYCCKOI'0 3adaHHs, HO BBIIIOJHUIT 3alaHUs
00513aTeNILHOTO YPOBH: CJIOXKHOCTH I10 JIaHHOM TEMC,

O TIPH JIOCTATOYHOM 3HAHMH TEOPETUYECKOTO MaTepualia BhIsIBIIEHA HEAOCTaTOUHAs CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.
OTMeTKa «2» CTaBUTCS B CICAYIOIIUX CIydasX:

O HE PacKpbhITO OCHOBHOE COJICp)KaHUE YUeOHOT0 MaTepuaa;

O OoOHapy)KeHO He3HAHUE YYCHUKOM OOJIbIICH WM HanOoJIee BaXKHOM yacT yueOHOro MaTepuala;

O JIOMYIIEHbI OMIMOKU B ONpPEAETICHUH MOHITHHA, IPU UCIOIb30BaHUM MaTeMaTHUYECKONM TEPMUHOJIOTUH, B PUCYHKaX, YepTexax WK rpapukax, B

BBIKJIaJKaX, KOTOPBIC HC UCITPABJICHBI ITOCJIC HCCKOJIBKNX HABOJAIINUX BOIIPOCOB YUUTCIIA.

OtmeTka «1» cTaBUTCS, €CIIM:YYSeHUK OOHApY KU TIOJTHOE He3HAHHE M HEMOHMMaHWe M3y4aeMoro y4eOHOro MaTepuasna Wik He CMOT OTBETHTh HU Ha OJMH W3
MTOCTABJICHHBIX BOMPOCOB M0 U3yYEHHOMY MaTepuaiy.
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