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I. TOACHUTEJNIbHAA 3ANMUCKA

MpumepHass paboyasi nporpamma no yyebHoMy npeamety reometpusa, 10 — 11
Knaccbl cocTaBreHa Ha ocHoBaHuu: 3akoHa [oHeukon HapogHon Pecnybnukn «O6
obpasoBaHuM» (C u3MeHeHusMM); [ocygapcTBeHHOro obpasoBaTenbHOro craHgapTa
cpegHero obuwero obpasoBaHus, yTBEPXXAEHHbIN [Mprukazom MuHucTepcTBa obpasoBaHus
n Haykn [oHeukon HapogHown Pecnybnvku ot 07 asrycta 2020 r. Ne121-HI (B pepa.
Mpukasza MuHuctepcTBa obpasoBaHus n Hayku [JoHeukon HapogHow Pecny6nukm ot 23
noHa 2021 r. Ne 80-HI1); NMpumepHon ocHOBHOW obpa3oBaTenbHOM NporpaMmmbl CpeaHero
obuwero obpasoBaHus (ganee — NOOIMN COO), yrBepxaeHHOW npukaszom MuHuctepcTBa
o6pasoBaHua n Hayku [JoHeukon HapogHon Pecny6nukum ot 13.08.2021r. Ne 682, ¢ yuyeTom
yyebHo-metoamyeckoro komnnekca JI.LA. AtaHacsH u gp. «eometpus, 10-11»; cOOpHUK
pabouynx nporpamm. 10 — 11 knaccel : y4eb. nocobue ansa yuntenen obuieobpasosar.
opraHmsaumn : 6asoBbii 1 yrnybn. ypouu / [cocT. T. A. Bypmuctposa]. — Mockea :
MpoceelueHune, 2020..

OBLUAA XAPAKTEPUCTUKA KYPCA

[eomeTpusi — OOUH U3 BaXXHEWLUMX KOMMOHEHTOB MaTemaTuUdeckoro obpasoBaHus,
OHa Heobxoamma onsa NPMOBpPETEHNS] KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE M NMPaKTUYECKU
3HAYMMbIX YMEHUN, POPMUPOBaHMA NA3blka ONUCaHMA OOBLEKTOB OKpyXXatollero mupa,
pasBUTUA MPOCTPAHCTBEHHOIO BOOOPaXEHUA U UHTYULUUK, MaAaTEMATUYECKON KYNbTypbl U
9CTETMYECKOro BOCMUTAHUA y4dawmxcs. M3yyeHne reomeTpum BHOCUT BKNag B pasBuTue
NOrM4YEeCcKoro MblLLNEHNA N POPMUPOBAHME NOHATUSA AOKa3aTenbCTBa.
CopepxaHue kypca reometpumn B 10—11 knaccax npegcrasneHo B BuAe Creayrowmx
cogepxarerbHbIX pasgenos: «MapannenbHOCTb B NPOCTPaHCTBEY,
«MepneHAUKYNAPHOCTbL B npocTpaHcTBe», «MHororpaHHukuy», «KoopauHatbl u
BEKTOpbI B NPOCTPaHCTBeY, «Tena BpaweHuay, «KO0bEMbI Teny».
B 6asoBom 1 npounbHOM Kypce coaep)kaHne obpasoBaHusi, NpeacTaBneHHOE B
OCHOBHOW LLIKOSE, pa3BMBAETCS B CNeayoLWnX HanpasneHnsx:
® paclwumpeHMe CUCTEMbl CBEAEHWA O CBOWCTBaxX MNNOCKUX ¢uryp, cuctemarmyeckoe
N3y4yeHMe CBOWCTB MPOCTPAHCTBEHHbLIX Ten, pasBuMTME NpPeacTaBfAeHUn o
reoMeTPUYECKUX N3MEPEHUSX;

® COBEpLUEHCTBOBAHME MaTeMaTU4ECKOr0 pasBUTUA OO0 YPOBHS, MNO3BOMAIOLLENO
CcBOOOOHO NPUMEHATH M3YYeHHble akTbl M MeToA4bl NPW  peLleHuMn 3agad u3
pasnuYHbIX pa3fenoB Kypca, a Takke NUCNOoSb30BaTh UX B HECTAH4APTHbLIX CUTYaUUSX;

e dopMmnpoBaHne CnoCOOHOCTU CTPOUTL M UCCNeaoBaTb NPOCTeNne MateMaTtuyeckme
MOAENN MNpPW pPeWeHUn npuKnagHbIX 3agad, 3agad M3 CMEXHbIX  OUCLUUMNIIVH,
yrnybneHne 3HaHuMm 06 OCOBGEHHOCTAX MNPUMEHEHUA MaTeMaTUyYeckux MeEeTOOOoB K
nccnenoBaHuo NPOLIECCOB M AABMEHN B Npupoae 1 obLiecTse.

LIENT OBYYEHUA

N3yyeHne wmatematvkm Ha 6asoBoM u yrnybrneHHOM ypoBHE cpeaHero obuiero
06pas3oBaHMsA HanNpaBfeHo Ha OOCTMXKEHME CneayoLwmx Lenen:

® CUCTEMHOE M OCO3HaHHOE YCBOEHME Kypca reoMeTpuu;

e opmupoBaHMe MaTeMaTUY4ECKOro CTUNA  MbIWNEHUS, BKAYawLwero B cebs
WHOYKUMIO 1 gegykumio, o6oblieHne UM KOHKPEeTM3auuio, aHanuM3 U CUHTES,
Knaccudumkaumio n cuctemaTnsaunto, abctparmpoBaHme U aHanoruio;

e pasBUTUE UHTEpEeca yYaLUMXCS K N3YHEHUIO reOMETPUN;

® /ICNONb30BaHNE MaTeMaTUYECKUX MOZENen Ans peleHust NpuknagHbiX 3agad, 3agad
N3 CMEXHbIX ANCLUNIINH;

e npuobpeTeHne onbiTa OCYLIECTBNEHUs y4ebHO-uccnegoBaTenbCKoM, MNPOEKTHOW U
MHGOPMAaLMOHHO-NO3HABATENbHON AEATENbHOCTY;
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e pasBuUTUE WHAMBMAYANbHOCTU U TBOPYECKMX CMNOCOBHOCTEN, HanpaBneHHoe Ha
NMOArOTOBKY BbINMYCKHUKOB K OCO3HAaHHOMY BblOOpPY npodeccun.

N3yyeHne reomeTpum nNo AaHHOW nporpamme crnocobCcTByeT (OpMUPOBaHMIO Y
yyalmnxcs FNUYHOCTHbIX, MeTanpeaMeTHbIX, NpeaAMEeTHbIX pe3ynbraToB 00y4eHus,
COOTBETCTBYIOWMX TpeboBaHusiM obpasoBaTenbHOro CcraHgapTa cpegHero (MosiHoro)
obuero obpasoBaHus.

JInyHOCTHbLIE pe3ynbTaTthl:

1) BOCMUTaHWE rpaxkgaHCKOW MOEHTUYHOCTU: NaTtpuoTuama, yBaxeHus K OTeyecTsy,
0CO3HaHUA BKNaaa y4éHbix [loHb6acca B pa3BuTME MUPOBON HayKW;

2) dopmupoBaHMe MUPOBO33PEHMUS, COOTBETCTBYIOLLEr0O COBPEMEHHOMY YPOBHIO
pasBUTUSA HAYKN N OBLLIECTBEHHON NPAaKTUKW;

3) OTBETCTBEHHOE OTHOLWIEHME K O0Oy4yeHuo, TOTOBHOCTb M CMOCOBGHOCTb K
CaMopasBUTUIO N CamMoObpa3oBaHMIO Ha MPOTSXKEHUN BCEW XWU3HUW; CO3HaTenbHoe
OTHOLLUEHNE K HenpepbIBHOMY 06pa3oBaHMIO Kak YCITOBUIO YCneLwHon npodeccnoHansHon
N 06LLECTBEHHON OEATENBHOCTY;

4) o0CO3HaHHbIN BblbOp Oyayuwen npodeccMoHanbHON AeATenbHOCTU Ha 6ase
OpPUEHTUPOBaHNSA B MUpe npodpeccui n npoeccnoHanbHbIX NPeanodYTEHNN; OTHOLIEHNE K
npodeccuoHanbHOM AeATEeNbHOCTN KakK K BO3MOXHOCTU Y4YacTUsi B PELUEHUN FUYHBIX,
0OLEeCTBEHHbIX, FOCYQAPCTBEHHbIX M OOLieHauMoHanbHbIX npobnem; dopMmnpoBaHue
YBaXXUTENbHOMO OTHOLUEHUS K Tpydy; pasBuUTUE OnbiTa y4yacTus B COLManbHO 3HAYMMOM
TPpyAe;

5) ymeHue KOHTponupoBaTtb, OLEHMBATb M aHanusanposaTb MpoUecCc U pesynsraT
y4yebHON 1 MaTemMaTU4ECKOM AEATENbHOCTY;

6) yMeHue ynpaBnsiTb CBOEN NO3HaBaTENbHOWN OEATENbHOCTLIO;

7) ymMeHue B3auMOAeNCTBOBaTb C OQHOKMACCHUKaMU, AeTbMU MNnafLliero so3pacra u
B3poCrnbiMn B obBpasoBaTenbHOM, 0OLLECTBEHHO-NONE3HON, y4ebHO-nccnenoBaTenbCcKoun,
NPOEKTHOW 1 ApYrnx BUAAxX AeATenbHOCTY;

8) KPUTUYHOCTb MbILWNEHNSA, UHUUMAaTNBa, HaXO4YMBOCTb, aKTUBHOCTb NPU peLleHnn
MaTeMaTuyeckux 3agau.

MeTanpeameTHble pe3ynbraThl:

1) ymMeHue camMOCTOATENbHO onpefenaTb Lenv CBoen OeATenbHOCTU, CTaBUTb U
dopmynmpoBaTb 449 cebs HoBble 3aga4un B y4EDe;

2) yMeHVe COOTHOCUTb CBOW [OENCTBUA C MraHMpyeMbiMW pesyrsratamu,
OCYLLEeCTBMATbL KOHTPOSlb CBOEW AeATEeNbHOCTU B Mnpouecce OOCTUMXKEHUS pesynbraTa,
onpegenatb Cnocobbl OENCTBUM B pamKax NPeasIoKEeHHbIX ycrnoBuri u TpeboBaHum,
KOPPEKTUPOBaTb CBOWN AENCTBUSA B COOTBETCTBUM C USMEHSIOLLENCSH CUTyaunen;

3) yMeHue CaMOCTOATENbHO MPUHUMAaTL peLleHus, MNpoBOAUTL aHanm3 CcBOeu
AEeATENbHOCTU, NPUMEHATb Pas3nNUYHble MeTobl MO3HaHUS;

4) BnageHne HaBblkamMn NO3HaBaTENbHOW, Y4eOHO-MCCNenoBaTeNbCKON N NPOEKTHOM
AeATernbHOCTY;

5) opmupoBaHme nNOHATUMHOrO annapata, YMeHus cosgaBaTb 0606LleHus,
yCTaHaBnNuBaTb aHarnorum, KnaccuuumpoBaTtb, CaMOCTOATENbHO BbIbUpaTb OCHOBaHUSA U
KpuTepuun ons knaccudukauum;

6) ymMeHue ycTaHaBnuBaTb MNPUYUMHHO-CIIEACTBEHHbIE CBA3W, CTPOUTb NOrM4yeckoe
paccyxgeHue, ymo3aknioveHme (MHAYKTUBHOE, OeOYKTMBHOE M MO aHanoruv) u genatb
BbIBOAbI;

7) dropmupoBaHue KOMMETEHTHOCTU B obnactu NCrornb30BaHUA
MHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOMOMN;

8) ymeHue BnaeTb MatemMaTU4ecKylo 3agadvy B KOHTEKCTe NpobrnemHon cuTyaumn B
APYrMX OUCUUNIIMHAX, B OKPYXXatoOLLEN KNU3HMU;

9) ymMeHMe CaMOCTOSTENBHO OCYLLECTBNATb MOUCK B PasfuyHbIX MCTOYHUKAX, 0Toop,
aHanmsa, cuctemaTtmsauuio 1 Krnaccudukaumio nHpopmaumm, Heobxogumonm Ans peeHns
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MaTeMaTnyecknx npobnem, npeacTaBnATb €€ B MOHATHOM dOpMe; NPUHUMATbL PeLLEHNE B
YCNOBUSAX HEMNOSMHOM WU  M3ObITOYHOW, TOYHOW WM BEPOSTHOCTHOM MHGOpMaLMK;
KPUTUYECKN OLEHMBaTb U UHTEepnpeTupoBaTb MH(OPMaLNO, NonyvYaemMyo U3 pasfimyHbIX
NCTOYHUKOB;

10) ymMeHve BblgBUratb rmnoTesbl NpU peleHnn 3agadm, NnoHMMaTb Heobxo4MMoCTb
NX NPOBEPKY;

11) NOHUMaHWe CyLLHOCTU anropuTMUYECKNX NpegnucaHnin n ymeHme AencTeoBaTth B
COOTBETCTBUM C NPEASIOKEHHBbIM anroOpUTMOM.

NMpeameTHbIE pe3ynbTaThl:

1) oco3HaHWe 3Ha4YeHUss MaTeMaTUKN 4N NOBCEOHEBHOWN XXMU3HU YEIOBEKA;

2) npegctaBrieHMe O MaTtemMaTU4ecKonW Hayke Kak cdepe mMareMaTtuyecKkom
aeaTenbHoOCTH, 06 aTanax e€ pasBuTUS, O €€ 3HAYMMOCTU OS5 Pa3BUTUS LMBUNN3aLMNK;

3) yMeHve onucbiBaTb SABMEHUA peanbHOro Mupa Ha MaTeMaTU4eCKOM A3bIKE;
npeactaBfieHMe O MaTeMaTUYeCKMX TMOHATMAX W MaTeMaTUYeCcKMX MoAensx Kak o
BaXKHENLeM WHCTPYMEeHTapuu, NO3BOSSOLLEM ONUCLIBATL U N3ydaTb pasHble Npouecchl 1
SIBMEHUS;

4) npeactaBneHne 06 OCHOBHbIX NOHATUSX, MOESAX U METOAAX reOMeTpuu;

5) BnageHve MeTogaMM [OKa3aTenbCTB W anroOpUTMOB PELLEHUSA; YMEHMEe WUX
NPUMEHSATb, NPOBOAUTL JoKa3aTerbHble pacCyXAeHUs B Xo4e peLleHns 3aavy;

6) NpakTM4Yeckn 3HayMMble MaTemaTUdeckue yYMEHUsI U HaBblkM, CMOCOOHOCTb MX
NPUMEHEHNS K peLleHM0 MaTeMaTUYECKUX N HEMaTeMaTUYECKNX 3aaau.

7) BnageHwe HaBblkaMW WUCMONb30BAHUSA KOMMbIOTEPHbLIX MPOrpamMm Mpu peLueHumn
MaTteMaTu4ecKkmx 3agau.

OBLUEYYEBHbLIE YMEHUA, HABbIKU U CINMOCOBbI AEATENIbBHOCTU

B xoae nsyyeHma matemaTukm yvalmecsi NpogosiKatoT oBrnageHne pasHoobpasHbiMm
cnocobamu gesaTenbHOCTU, NpnobpeTatoT N COBEPLUEHCTBYIOT OMbIT:

e NpoBeAeHNs AoKasaTenbHbIX PaccyXaeHnn, Norm4eckoro 060CHOBaHUSA BbIBOAOB;

® NCMOMb30BaHUA PasfnnYHbIX A3bIKOB MaTteMaTuKn ANns UnncTpaunm, MHTepnpeTaumm,
aprymeHTauumm 1 okasaTenbCcTBa;

e peLleHns LWKMPOKOro Kracca 3agady M3 pasfiMyHbiX pasdenoB Kypca, MOWCKOBOW W
TBOPYECKON OEATENbHOCTU nNpPU  pelleHMM 3adad  MOBLILEHHOW CHOXHOCTU WU
HETMNOBbLIX 3aay;

e NNaHNPOBAHUSA M OCYLLECTBMEHMS anroOpUTMUYECKOW LEeATENbHOCTU: BbIMOSTHEHUSA U
CaMOCTOSITENTbHOMO COCTaBMEHNSA anropuTMUYECKUX NPeannucaHui U MHCTPYKLMIA Ha
MaTteMaTM4yeckoM Marepuane; WUCMonb30BaHNUA U CaMOCTOATENBHOIO COCTaBIEHUS
dopMyn Ha OCHoBe O0OOOLLEHNA 4YaCTHbIX Cy4yaeB U pe3yribTaToB 3KCMEPUMEHTA;
BbIMOMHEHNS pacyYeToB NMPaKTUYECKOro XxapakTepa;

® OCTPOEHNA N UCCNEeQOBaHMUS MaTeMaTUYECKUX MOLENen Ansi ONMCaHus U peLleHus
NPUKNagHbiX 3agad, 3agady U3 CMEeXHbIX OAUCUMMIANH U peanbHON XXN3HWU; NMPOBEPKN U
OLlEHKM pe3ynbTatoB CBOeN paboTbl B COOTBETCTBMM C MOCTaBEHHOW 3agadven, C
NMWYHBIM XXM3HEHHbIM OMbITOM,;

e camocTosiTenibHOM paboTbl C MCTOYHMKaAMKU MHopmaumn, aHanusa, obobuieHus u
cucTemaTmsaumm nony4YeHHon HopMauumn, UHTENPUPOBAHUSA €€ B NIUYHbIN OMbIT.

PesynbraTtbl 06yyeHus
Pesynbratel 0obyveHuss npeacTtaBneHbl B TpeboBaHMAX K YPOBHIO MOArOTOBKM W

3a4alT CUCTEMY WUTOrOBbIX pPe3ynbTaToB O0y4YeHUsl, KOTOpbIX [AOMKHbl AOCTUraTb BCE
BbIMYCKHWKKN, W3y4YaBLUME KypC MaTemMaTMkMm Ha 6a3oBOM W MPOMUIIbHOM YPOBHSIX, W
AOCTMXKEHME KOTOPbIX SIBMSIETCSl 00s3aTeNlbHbIM YCIOBUEM MOMOXUTENLHOW aTTectauum
yyYeHuKka 3a Kypc cpedHel (MOMnHOoM) WKombl. AT TpeboBaHUS CTPYKTYPUPOBaHbI N0 TPEM
KOMMOHEHTaM: «3HaTb/MOHMMAaTb», «YMETb», «UCMOMb30BaTb MPUOBPETEHHbIE 3HAHUA U
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YMEHUA B MPaKTU4ECKON OEeATEeNbHOCTM U NMOBCEOHEBHOW XM3HW». [pn 3TOM nocrnegHue
ABa KOMMOHEeHTa npeacTasneHbl OTAENbHO MO KaXA0MY U3 pa3fernos cogepXaHus.

O4yepyeHHble CTaHOApPTOM paMKU codepxaHus u TpebGoBaHUN OpPUEHTUPOBaHbI Ha
pasBUTME Y4YalMXCd W He [OOIDKHbl MPEnATCTBOBaTb [AOCTMXEHUIO OGonee BbICOKUX
YPOBHEN.

Il. COOEPXXAHUE OBYYEHUA

B cootBetctBUM C npuHATOM  KOoHuenuuen pasBuUTUS  MaTeMaTUyecKoro
obpasosaHus B [loHeukon HapogHom Pecnybnuke, matemaTtudeckoe obpasoBaHue
peLUaeT, B YaCTHOCTW, CrieayoLme KnveBble 3aaaym:

- «NpefocTaBnATb  Kaxaomy obydarowemMycsa BO3MOXHOCTb AOCTUXKEHUSA
YPOBHA MaTemMaTU4eCKUX 3HaHuh, Heobxoaumoro Ans AanbHEWLEn YCNeLHOW XU3HU B
oblecTBey;

- «obecneunBatb HeoBXo04MMOE CTPaHE YMUCIIO BbiMYCKHUKOB, MaTemMaTmyeckas
NnoaroToBKa KOTOPbIX AOCTaTovHa [Ansa npoaorkeHus obpas3oBaHMst B PasfMYHbIX
HanpaBneHnaX U Ans NPakTUYecKon AeATENbHOCTU, BKIOYasa npenogaBaHne MatemMaTuku,
mMaTemaTuyeckme uccneoBaHus, paboTy B coepe MHPOPMALMOHHBIX TEXHOMNOMMIA N OP.»;

— «B OCHOBHOM o0wem wun cpegHem obuwem obpasoBaHMM HeobxooMmo
NpeaycMOTpeTb MOArOTOBKY OOyYaloWMXCss B COOTBETCTBMM C MX 3anpocamMu K YPOBHIO
NoAroTOBKN B cdhepe maTeMaTmyeckoro obpasoBaHus».

COOTBETCTBEHHO, BbIAENATCA TpUM HanpaBneHna TpeboBaHMM K pesynbratam
MaTemMaTmnyeckoro obpasoBaHus:

1) NpakTUKO-OpMEHTUPOBaHHOE Martemartuyeckoe obpa3oBaHuMe (MatemaTuka Ans
XWU3HN);

2) maTematuvka asis MCnonb30BaHus B Npodyeccuiu;

3) TBOpYecKOe HarnpasfeHWe, Ha KOTOpoe HauerneHbl Te obyvarumecs, KoTopble
NNaHUPYIT 3aHMMaTbCA TBOPYECKOM W mccnepoBaTenbckon pabotonm B obnactu
MaTeMaTtuku, OU3NKN, IKOHOMUKN N OpYrnx obnacrax.

OTn HanpaeneHus peanusyloTcs B OByX Onokax TpebGoBaHwui K pesynbratam
MaTemMaTmnyeckoro obpasoBaHus.

Ha 6a3oBoM ypoBHe:

- BbinyckHuk Hayuutca B 10-11-m  knaccax: Ans ucnonb3oBaHUs B
MOBCEOHEBHON >KU3HMW W obecneyeHnss BO3MOXHOCTM  YCMELIHOr0  NPOAOIHKEHNS
obpasoBaHMs NO crneumanbHOCTAM, He CBs3aHHbIM C MNPUKMagHbIM MCNONb30BaHMEM
MaTeMaTUKMU.

- BbINyCKHMK MONy4YMT BO3MOXHOCTb HayuuTbcA B 10-11-m knaccax: gna
pasBUTUSA  MBbILUNEHUS, WCMNONb30BaHWs B MOBCEOHEBHOM XWU3HM K obecnevyeHus
BO3MOXHOCTW  YCMELIHOr0 MPOAOSKeHUs obpasoBaHna Mo  crneumanbHOCTAM, He
CBSI3aHHbLIM C NPUKNAaAHbIM UCNONb30BaHMEM MaTEMaTUKN.

Ha yrnybneHHoM ypoBHe:

- BbinyckHuk Hayuutca B 10-11-m knaccax: AN yCnewwHoro npogoshKeHus
obpasoBaHMsi MO CneuuanbHOCTAM, CBSAA3aHHbIM C  MPUKNagHbIM - UCMNOfb30BaHMEM
MaTeMaTUKMU.

- BbINyCKHMK MOAy4YMT BO3MOXHOCTb HayuuTbcA B 10-11-m knaccax: gna
obecnevyeHns BO3MOXHOCTM YCMELLHOMO NpogosmkeHns obpasoBaHns No cneunanbHOCTAM,
CBSI3aHHbLIM C OCYLLECTBIEHNEM HAy4YHOW U UCCREeaoBaTENbCKOM AEATENbHOCTN B 0bnacTtu
MaTeEMaTUKN U CMEXHbIX HayK.

Llenn ocBoeHunsa nporpammbl 6a30BOro ypoBHA — obecneyeHne BO3MOXHOCTU
MCMOMb30BaHNA MareMaTu4yeckmx 3HaHUA W YMEeHUW B MOBCEOHEBHOW >KU3HU U
BO3MOXHOCTW  YCMELIHOr0 MPOAOSKeHUs obpasoBaHna Mo  crneumanbHOCTSAM, He
CBSAI3aHHbIM C MpPWKNagHbIM MCNOMb30BaHMEM MaTteMaTukn. BHyTpu 3TOro ypoBHS
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BbIOENAITCA [OBE pasnuyHble Nporpammbl: KoMmreHcupyrowass b6asoeas W OCHOBHasi
6a3soeas.

KomneHcupytowaa 6asoBas nporpamma CoaepXXuT pacluMpeHHbIN 6GNoK NOBTOPEHMS
N npegHasHayeHa ANns TeX, KTO MO pasfvyHbIM NpUYMHaM Mocne OKOHYaHUS OCHOBHOWM
LUKOSbl HE MMEeEeT 4OCTaTOMHOW MOArOTOBKM AN1S YCMELWHOro OCBOEHUSI pas3aenos anrebpebl
M Hayan maTemMaTM4eckoro aHanusa, reoMeTpun, CTaTUCTUKN U TEOPUU BEPOSTHOCTEN MO
nporpamme cpeaHen obueodbpasoBaTenbHOW LLKOSbI.

lMporpamma no maTtematvke Ha ©0a3oBOM ypoOBHE nNpegHasHayeHa Ons
obyyalwmxcs cpeaHen LWKOMbl, HEe WCNbITbIBABLUMX CEPbE3HbIX 3aTpygHEHUN Ha
npeablayLiem yposHe obyyeHus.

Obyvatowmecs, ocyuiectensawowme obyyeHne Ha 6a3oBOM ypoBHE, AOMKHbI OCBOUTb
obwune MatemaTU4eckme ymeHus, Heobxoaumble ONS XU3HWU B COBPEMEHHOM O6LLECTBE;
BMECTEe C TEM OHMW MNOMy4altT BO3MOXHOCTb M3Yy4uUTb NpeameT rnybxe, ¢ TemM, 4Tobbl B
JanbHerweMm npu HeobxoguMMOCTM u3yvaTb MaremMaTuky nAns npogeccrMoHanbHOro
NPUMEHEHNS.

Mpn M3yyeHUn maTemaTukm Ha yrnybrneHHOM ypoHe npeabsBnsawTcsa TpeboBaHus,
COOTBETCTBYHOLUME HAMpPaBNeHU0 «MmaTtemaTtmka ans npoeccnoHanbHOM AeaTeNbHOCTNY;
BMeCTe C TeM BbIMYCKHUK NOofy4YaeT BO3MOXHOCTb U3y4YnUTb MaTeMaTuKy Ha ropasgo bonee
BbICOKOM YPOBHE, 4YTO co3gacT (yHAaMeEHT Ans AanbHEWWero CepbesHoro n3yyeHus
mMaTemaTuKu1 B BY3e.

MpumepHble NporpamMmmbl codepaT pasgen «3nemMeHTbl TeopuM BEpPOATHOCTW.
Cratuctukar». K aTomy pasgeny OTHOCATCA TakkKe CBeAeHUSA U3 NOMMK1, KOMOMHaTOPUKA U
Teopuun rpachoB, 3HAYUTENBHO BapbUpYOLLMECH B 3aBUCMMOCTI OT TUNa Nporpammbl.

Bo Bcex npumepHbix nporpammax — 6onblwoe  BHMMaHWe  yaensdeTcs
NPaKTUKO-OPUEHTMPOBAHHbIM  3adadaM. OpgHa M3 OCHOBHbIX  Lenen, KOTOpyto
pa3paboTynkm ctaBunu nepen cobomn, — cosgatb NPUMEpPHbIE NPOrpaMmebl, rae eCtb MecTo
NPUMEHEHNIO MATEMATUYECKNX 3HAHUIN B XKU3HW.

Mpun wm3yyeHun wmatematTvkm OonblIOEe BHUMaHuE yaenseTcs  pasBUTUIO
KOMMYHWKaTUBHbIX YMEHWN (popmMynupoBaTtb, aprymeHtMposatb W KPUTUKOBATb),
(POPMMPOBAHNIO OCHOB JIOMMYECKOr0 MbILWNEHNA B 4acTU NPOBEPKM WCTUHHOCTU U
NOXHOCTU  YTBEPXAEHMW, MOCTPOEHUS MPUMEPOB U KOHTPNPUMMEPOB,  LIEMOYEK
yTBEPXKOEHUN, (POPMYNUPOBKM OTPULAHMIA, a Takke HeobXOAUMbIX U [OCTaTOYHbIX
ycrnosun. B 3aBMCMMOCTM OT YPOBHSA nporpaMmmbl OOnblUe WM MEHbLUE BHUMAaHWUA
yoenserca ymeHuto paboTtatb No anroputmy, MeTogam rnovcka anroputMma v onpegeneHunto
rpaHvLy NPUMEHMMOCTU anroputmoB. TpeboBaHusA, cHOPMYNMPOBaHHbIE B pasgene
«leometpus», B Oonbllen CTeNneHU OTHOCATCA K pasBUTUIO MNPOCTPAHCTBEHHbIX
npegcraBneHin u - rpaduyeckux MeTodoB, YeM K (popmaribHOMY  OMMCaHUKo
CTEepeoMeTPUYECKMX (PaKToB.

Ba3oBbi ypoBeHb

KomneHcupyouwiana 6a3oBas nporpamma
FeomeTpun

®durypbl Ha NNOCKOCTM M B npocTpaHcTBe. [nuHa v nnowagb. Nepumetpbl u
nnowaan uryp.

MapannenbHOCTb U NEPNeHANKYNAPHOCTb NPAMbIX U NSTOCKOCTEMN.

TpeyronbHUKK. Buabl TPeYronbHWKOB: OCTPOYrofibHble,  TYMNOYrofibHbIE,
npsimoyronbHble. KateT npotme yrna B 30 rpagycoB. BHewWHW yron TpeyronbHuKa.

BuccekTtpuca, megmaHa v BbeicoTa TpeyrofnibHUKa. PaBeHCTBO TpeyrornbHUKOB.

PelweHne 3agay Ha knetyaton bymare.

PaBHOGeOpEHHbI  TPEYronbHWK,  PaBHOCTOPOHHWIA  TpeyronbHuK.  CBoWCTBa
paBHOGEOPEHHOro TPEYronbHMKa.



COoOTHOLWEHNA MeXxay CTOpoHaMu W yriamMm B MNPSMOYrOfibHOM TpPeyrorbHUKE.
TpuroHomeTpuyeckue QyHKUMM YrnoB B NPAMOYrOfibHOM TpeyronbHuke. Teopema
Mudparopa. MNMpnmeHeHne TeopemM CUHYCOB N KOCUHYCOB.

YeTblpexyronbHUKW: napannenorpamm, poMm6, NpsMOyrosibHUK, KBaapar, Tpaneuns u
nx ceonctea. CpegHasa NUHUA TpeyronbHUKa 1 Tpaneumu.

Beinyknbie U HeeblinyKrble uaypbl. [lepumeTp MHOroyrosibHuka. [paBunbHbIN
MHOMOYrONbHUK.

Yrnbl Ha NSIOCKOCTU N B NPOCTpaHCcTBe. BepTukanbHble N CMeXHbIe YITbl.

CyMMa BHYTPEHHUX YII0B TPEYroribHMKA 1 YeTbipeXyronbHUKa.

CooTHoLeHWs B KBapaTe U paBHOCTOPOHHEM TPEYroSibHUKE.

[wnaroHanu MHoroyrosibHuKa.

[Mopo6HbIEe TPEYronbHUKX B NPOCTENLLMX CryYasX.

dopmynbl NNoLwaan NpsiMoyroribHUKa, TpeyroribHuKa, pomba, Tpaneumn.

OkpyxHOCTb U Kpyr. Paguyc n guametp. [nvHa OKpY>XHOCTM W nnowagb Kpyra.
Yuncno 11. BincaHHbIN yros, B 4aCTHOCTM Yros, onvparoLwmnncs Ha anameTp. KacatensHas K
OKPY>XHOCTU N ee CBOUCTBO.

Ky6. CooTHoLUEeHNS B Kybe.

TeTpasgp, npaBuUIbHbLIN TETPAdAP.

MpaBunbHaga nupamuga u npmnsma. lNpamasa npusma.

UN30bpaxxeHue HeKOMopPbIX MHO202paHHUKO8 Ha M/10CKOCMU.

MpamoyronbHbIM Napannenenunen. Teopema lNughazopa 6 npocmpaHcmee.

3ajayun Ha BblYMCINEHME pPacCCTOAHUM B MPOCTPAHCTBE C MMOMOLLBID TEOpeMbl
Mudparopa.

Passepmka ripsimoy2051bHO20 raparsiniesnenuneoa.

KoHyc, umnuuap, wap v cdepa.

lNpoekyuu cpueyp Ha nnockocmes. M30bpaxeHue yunuHOpa, KOHyca U cgepbl Ha
rnsocKkocmu.

lNoHsimue 06 obbemax meri. Vicnonb3oBaHWe ONs pelleHus 3aad Ha HaxoxaeHue
reoMeTpuyecknx BenuuuH dopmMyn obbema npuambl, UMNMHAPA, NMpaMmuabl, KOHyca,
wapa.

lMoHamue o nodobuu Ha rnockocmu u 8 npocmpaHcmee. OTHOLEHME Nnowaaen n
o6bemoB Nogo6HbIX ouryp.

OcHoBHas 6a3oBas nporpamMmma
FeomeTpun

lMoBTOpeHue. PelweHve 3agady C NpUMEHeHWeM CBOWCTB Uryp Ha MrOCKOCTH.
3ajayn Ha [OoKasaTenbCTBO M MOCTPOEHUEe KOHTpnpumepos. Vcnonb3oBaHne B 3agadax
NpOCTENWnX formyeckux npasun. PelweHne 3agady € MCNoOMNb3oBaHMEM TeOpeM O
TpeyronbHMKax, COOTHOLLEHU B NPAMOYIOfbHbIX TPEYrosfibHUKax, hakToB, CBA3AHHbIX C
yeTblpexyronbHukamn. PelleHve 3agady C uMCMoOnb3oBaHMeM (QakToB, CBA3aHHbIX C
OKpYXXHOCTSIMKU. PelleHne 3afjady Ha M3MEpeHUs Ha MrOCKOCTW, BbIMUCHEHWE OANUH U
nnowagen. PeweHue 3adady ¢ MOMOWb 8eKMOpPo8 U KoopOuHam.

HarnagHaa crepeometpusi. durypbl 1 nx nsobpaxenusa (Kyd, nupamuaa, npusma).
OcHoeHble rnoHsmusi cmepeoMempuu u ux ceoticmea. CedeHns kyba v TeTpasgpa.

Touka, npsiMasa 1 NNOCKOCTb B MPOCTPAHCTBE, aKCMOMbl CTEPEOMETPUMU U CIIeACTBUSA
n3 HuUX. BsaumHoe pacnonoxeHne nMpAMbIX W MNNOCKOCTEW B  MNPOCTPAHCTBE.
MapannenbHOCTb NPSAMbIX M MAOCKOCTENM B MpocTpaHcTBe. M306paxeHne npocTenmx
NPOCTPaHCTBEHHbLIX OUrYP Ha MNIOCKOCTH.

PacctosiHns mexay dourypamm B NpoCTpaHCTBe.

Yrnbl B npocTpaHcTBe. NepneHanKkynsipHOCTb NPSIMbIX U MIAIOCKOCTEN.

Mpoekuunsa curypbl Ha NAOCKOCTb. [1pu3HakM nNepneHAnKYNApHOCTU MPSAMbIX U
NNOCKOCTEN B NPOCTPaAHCTBE. TeopemMa O Tpex nepneHanKynapax.
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MHororpaHHukn. Mapannenenunea. CBoncTBa NpsiIMOYronbHOro Napannenenvnea.
Teopema [Mudparopa B npoctpaHcTtee. [lpnama v nupamuga. lNpasunbHas nupammga m
npaBunbHasa npuama. MNpamas nupamuga. dNemMeHTbl NPU3Mbl U NMpaMuabl.

Tena BpaweHus: uunuHap, KoHyc, cdepa u wap. OCHOBHblE CBOMCTBA MPSIMOro
KPYyroBoro uunuHgpa, npsMOro KpyroBoro KoHyca. W3obpaxeHue Ten BpalleHuss Ha
NAOCKOCTMW.

lMpedcmaeneHue 06 yce4eHHOM KOHyce, CEeYeHUsi KOHyca (naparssnesnibHoe
OCHOBaHUK U Mpoxodsiuee 4Yepes BeplUHYy), CEeYeHUs YuruHOpa (naparsnnesibHo u
reprieHOUKYrsipHO Ocu), cedeHus wapa. Pazeepmka yunuHOpa u KOHyca.

lMpocmedwue KoMbuHauuu MHO202paHHUKO8 U mes1 epaweHuss Mexoy cobod.
BbluncneHne aneMeHToB NPOCTPaHCTBEHHbIX uryp (pebpa, anaroHanu, yrmbi).

MMnowanb NOBEPXHOCTU MpPaBUITIbHOW nNupamMuabl U NpaAMon npusmbl. [nowanb
MOBEPXHOCTM NPAMOroO KPpYroBOro LmMnuHapa, NpsiMoro KpyroBoro KOHyca u Lwapa.

MoHaTne o6 obbeme. OBbeM NMpamuabl U KOHyca, Npu3mbl U uunmHapa. O6bem
wapa.

[To0obHble mena 6 npocmpaHcmee. COOTHOWEHMUS Mexay nnowaasmu
noBepxHocTen n obbemamm NoaobHbIX TeEn.

LeuxeHusi 8 npocmpaHcmee: naparineribHbIl nepeHoc, yeHmparnbHas CUMMempus,
cuMmempusi omHocumeribHO rrockocmu, rnogopom. Ceolcmea 0suxxeHud. NpumeHeHuUe
dsuxxeHuU npu peweHuu 3adad.

BekTopbl 1 koopguHaThl B npocTpaHcTBe. CymMa BEKTOPOB, YMHOXEHME BEKTOPa Ha
4yucro, yron mexagy ektopamu. KonnuHeapHble M KOMMnaHapHble BekTopbl. CkarnspHoe
rnpousgedeHuUe sekmopos. Teopema O pasfioxXeHuU 8ekmopa no mpemM HeKoMiaHapHbIM
gekmopam. CkansipHoe rpouseedeHuUe 8eKkmopoe 8 KoopOuHamax. [IpumeHeHue
8eKmopo8 rpu peweHUU 3adady Ha Haxox0eHue paccmosiHul, OnuH, naowadeu u
obbemos.

YpasHeHue nnockocmu 8 npocmpaHcmee. YpasHeHue cghepbl 8 npocmpaHcmee.
@opmyna Onsl 8bIYUCIIEHUS] PACCMOSIHUS MEX0y moYykamu 8 rpocmpaHcmee.

Yrny6neHHbIN YPOBEHb
FeomeTpuna

[MoBTOpeHue. PelweHne 3agay C UCMOMb30BAHNMEM CBOWCTB OUryp Ha MIOCKOCTMU.
PeweHne 3apgad Ha p[okasaTenbCTBO M MNOCTPOEHWE KOHTPRpumepoB. [lpymeHeHue
NPOCTENLIMX JIOrMYEeCKMX npasun. PeweHne 3agad C UCMNOMb30BaHMEM TEOPEM O
TpeyronibHMKax, COOTHOLLUEHWI B NPSMOYrOfbHbIX TpeyrofibHUKax, (oakTtoB, CBSI3aHHbIX C
yeTblpexyronbHukamn. PelleHne 3agady C  MCMNONb3oBaHMEM (QaKkTOB, CBS3aHHbIX C
OKpY>XHOCTSIMWU. PelleHne 3agjady Ha M3MEpPEeHusl Ha MIOCKOCTW, BbIYMCIIEHUS OSIVMH U
nnowagen. PeweHue 3aday ¢ MOMOWbK 8€KMOpPo8 U KoopOUuHam.

HarnagHasa ctrepeometpus. lNpuama, napannenenunen, nupammaa, Tetpasgp.

OCHOBHblE MOHATUS TFEOMETPUMM B NPOCTPAHCTBE. AKCUOMbI CTEPEOMETPUN U
cnencTeus U3 HMX. MNoHsmue o6 akcuoMamu4eckoMm memooe.

Teopema MeHenass Onsi mempaadpa. [locTpoeHne ceyvyeHun MHOrorpaHHMKOB
MeToaoM crnefos. LleHTpanbHoe npoekTtupoBaHue. [NocTpoeHne ceveHni MHOrorpaHHUKOB
METOO0M MPOEKLNN.

CkpewuBatomeca npsimble B MpoCTpaHcTBe. Yron wmexagy Humn. Memoodbi
HaxoXx0eHUs1 paccmosiHUU MexX0y CKpeuwusarowuMUCS MPsiMbIMU.

TeopeMbl O napannenbHOCTU MNPsIMbIX W MIIOCKOCTEAW B MPOCTPAHCTBE.
MapannenbHoe NpoekTupoBaHue n nsobpaxeHune uryp. leomempuyeckue mecma moyek
8 rpocmpaHcmee.

MepneHamKynsapHOCTb MNpsAMOM U nnockocTn. OpToroHanbHOE NPOEKTUPOBaHME.
HaknoHHble n npoekumn. Teopema o Tpex nepnenHaukynspax.
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Budbl mempaadpos. OpmoueHmpudeckuli mempasadp, KapKacHbll mempasaop,
pasHozpaHHbIl mempasadp. [lpsmoyaonbHbIl mempaadp. MeduaHbl u 6umeduaHsbi
mempa3sadpa.

LocmpausaHue mempaadpa 0o naparnnenenuneda.

PacctoaHuns mexagy dwurypamm B npocTpaHctBe. O6Wmin nepneHauKynsp ABYX
CKpEeLLUMBAaOLLNXCS MPSMBbIX.

Yrnbl B npocTpaHcTee. [NepnenankynapHble NockocTu. liowadb opmo2oHarisHOU
npoekyuu. NeprneHOUKynsapHoe cedyeHue npu3mbl. TpexapaHHbIl U MHO202paHHbIU y2071.
Ceolicmea nnockux yar108 MHo20epaHHo20 yana. Ceolicmea rniaocKux u dgyepaHHbIX yarios
mpexepaHHo20 yana. TeopeMbl KOCUHYCO8 U CUHYCO08 Or1si mpexgpaHHO20 yana.

Bugbl MHororpaHHukoB. Paszeepmku MHo202paHHuKa. Kpamualtwue nymu Ha
108epxXHOCMU MHO202paHHUKa.

Teopema Ounepa. lNpaBurnbHble MHOrorpaHHUKW. [JjeolcmeeHHOCMb npasusibHbIX
MHO202paHHUKOS.

Mpuama. [lapannenenunea. CeowctBa napannenenunega. [1paMoyronbHbIN
napannenenunen. HaknoHHbIe NPU3MbI.

Mupamuga. Bugbl nupamung. OnemMeHTbl npaBusibHOM nupamuabl. [upamugbl C
paBHOHAKOHEHHbIMW pebpamMn 1 rpaHsIMK, X OCHOBHbIE CBOWCTBA.

lMnowaan NnoBepxHOCTEN MHOrOrPaHHNKOB.

Tena BpaweHus: UMnuHap, KOHyc, wap u cdepa. CevyeHns umnuHapa, KoHyca wm
Wwapa. LapoBown cermeHT, LWapoBoOm Crioun, LWapoBOW CEKTOP (KOHYC).

YcedeHHas nnpammnaa n yCe4YeHHbIN KOHYC.

AnemeHmbI cghepudeckol ceomempuu. KoHu4eckue cedeHus.

KacaTtenbHble npsiMble W MNOCKOCTU. BnvcaHHble W onucaHHble cdepsbl.
Kacarowuecsi cgpepnbl. KombuHauuu mes epau,eHus.

BekTopbl 1 koopanHatel. Cymma BEKTOPOB, YMHOXEHWE BEKTOpPA Ha 4ucno. Yron
mexay Bektopamu. CkandpHoe npon3BeaeHue.

YpaBHeHne nnockoctn. Popmyna paccTtosiHUS MexXay TouKamu. YpaBHeHue cepsbl.
@opmyna paccmosiHuss om moyku 0o rrockocmu. Criocobbl 3adaHusi  npsiMou
ypasHeHUsIMU.

PeweHue 3aday u dokazamesibcmeo meopemM C MOMOWbIO 8€KMopo8 U MemoooM
KoopOuHam. nemeHmblI 2eo0Mempuu Macc.

MoHaTne obvema. O6beMbl MHOrorpaHHMkoB. O6bembl Ten BpaleHua. AKCUOMBbI
obbema. Bbigod opmynn obbemMo8 npsIMOy20/1bHO20 napasnienenuneda, MpusMbsl U
nupamudsl. opmyribl 051 HaxoxdeHuss obbema mempasadpa. Teopembl 06 OMHOWEHUSIX
obbemos.

lNpunoxeHuss uHmMeepana K @6blHucrieHut0 o0bbemos8 U rosepxHocmeu mers
gpawieHus. [llnowadb cgepuyeckozo rnosica. Obbem wapogozo crios. [lpumeHeHue
0bbemos rnpu peweHuu 3adauy.

Mnowagb cdepsl.

Pazsepmka yunuHOpa u KoHyca. lNnowanb NOBEPXHOCTM LUMNNHAPA N KOHyca.

KoMbuHaumm MHOrorpaHHUKOB 1 TeN BpaLLeHNS.

Mopobue B npoctpaHcTBe. OTHOWEHME OOBLEMOB M MNnowagen MOBEPXHOCTEN
noao6HbIX huryp.

deuxeHuss 8  npocmpaHcmee:  napannesnbHbil  [epeHoc,  cuMmMempusi
OMHOCUMENIbHO MIOCKOCMU, UeHmpasbHasi CUMMEeMmMPUs, M080POM OMHOCUMESbHO
rnpsimod.

[NpeobpaszosaHue nodobusi, somomemusi. PeweHue 3ada4y Ha ny0cKocmu ¢
Ucrosib308aHUeM cmepeoMempu4ecKux Memooos.
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lll. TPEBOBAHUA K YPOBHIO NOAINOTOBKU YYALLIUXCA

B pe3ynkraTte nayyeHMA MaTeMaTUKU YYEHUK [OSKEH:
3HaTb/NMOHUMaTL:

3Ha4yeHMe MaTemMaTU4eCKOW Haykum ANna pelleHnsa 3ajad, BO3HUKaKLWWMX B TEOpUu U
npakTUKe; WNPOTY U B TO XXe& BPEMS OFPaHUYEHHOCTb MPUMEHEHUS MaTeMaTUYeCcKmX
METOAOB K aHanu3y u nccnegoBaHuo NPoLEecCoB U SBNEHUA B Npupoae u obLlecTse;
3HayYeHne TnMpakTUKM W BOMPOCOB, BO3HUKAKOLWMX B CaMOW MaTemaTuke Ans
dOpMMPOBaAHUA U Pas3BUTUS MaTEMATUYECKON HaYKN;

BO3MOXXHOCTU FreOMETPUYECKOro si3blka Kak CpefcTBa OfMuMCaHUs CBOWCTB pearnbHbIX
NpeaMeToB U UX B3AUMHOMO PacrnofoXeHNs;

YHUBEpCAmnbHbI XapakTep 3aKOHOB JIOMMKM MaTeMaTUYeCKUX pacCyXOeHun, Wux
NPUMEHNUMOCTb BO BCEX 0BnacTsix YenoBeyeckon eaTenbHOCTY;

pofib  akCMOMaTUKM B MaTeMaTuke; BO3MOXHOCTb MOCTPOEHUS MaTtemMaTu4ecKmx
TEeopun Ha akCMOMaTU4YECKOMN OCHOBE.

BEPOATHOCTHbIN XapakTep pasfnyHbIX NPOLEeCCOB OKPYXatoLero Mupa;

YMeTb:

COOTHOCUTb MIIOCKME reomMeTpuyeckme qurypbl U TpexmMepHble O6bekTbl C KX
ONUCaHUAMU, YepTexamMu, U300paxKeHMaMU; pasnmyatb U aHanuM3npoBaTb B3aUMHOE
pacnosnoxeHue uryp;

n3obpaxatb reomeTpuyeckme uUrypbl 1M Tena, BbIMNOMHATbL YEpTeX MO YCIOBUIO
3agauu;

pewatb reomMeTpuyeckne  3agayv, onNupasiCb Ha  U3yYeHHble  CBOWCTBA
NNAaHUMETPUYECKUX W CTEPEOMETPUYECKMX UrYp U OTHOLIEHUA MexXay HUMMU,
NpUMeHsAs anrebpanyecknin n TPUroHOMETPUYECKMIA annaparbl;

NpoBOOUTL [OKa3aTernbHble pPacCyXOeHWs npu pelleHMuM 3afad, [gokasblBaTb
OCHOBHbIE€ TEOPEMbI Kypca;

BblYMCIATL JfMHENHbIE 3feMEHTbl U YIMbl B MPOCTPAHCTBEHHbIX KOHMUrypaumsx,
ob6bemMbl U nNnOWAAM NOBEPXHOCTEN MPOCTPAHCTBEHHbIX Ten M WX MPOCTENLLNX
KOMOUHaLNI;

NPUMEHSTb  KOOPAWHATHO-BEKTOPHbLIN ~ MeTod A4S BblMUCNEHUS  OTHOLLEHUN,
pPacCTOSAHUW U YIIIOB;

CTPOMUTb CEYEHUS MHOTOrPaHHMUKOB N n306paxaTtb ceveHnst Ten BpalleHus;

MCNONb30BaTb NPUOOPETEHHbLIE 3HAHUA U YMEHUSA B MPaKTUYECKON AEATENbHOCTU

M noBceaHEeBHOW XXU3HU OANA:

nccrnenoBaHus (MOOENUPOBAHUA) HECIIOXKHbBIX MNPaKTUYECKUX CUTyauund Ha OCHOBE
N3y4YeHHbIX OpMYyI N CBOUCTB ouUryp;

BblYMCNEHMA ANWH, nnowagen M ob6beMoB pearnbHbiX OOBLEKTOB MNpU  peLLeHun
NpakTU4Yecknx  3agad, WUcnonb3ys Npu  HeobXOOUMOCTW  CMPaBOYMHUKA U
BblY4MCNUTESNbHbIE YCTPONCTBA.

MECTO NPEOMETA B YYEBHOM INMJNAHE
B cootBetctBUM C Y4yebHbIM nnaHoM Ha u3ydyeHne matemaTtukm B 10-11knaccax

npeaycMoTPEHO, B 3aBUCMMOCTM OT YPOBHSA 1 npodunen obyyeHus, 4, 6 yacoB B HeLento:

PexomeHdosaHo cnepytollee pa3brveHne YacoB Ha U3yYeHNe reoMeTpUMm:
6a30BbI YPOBEHb — 2 Yaca B HEOENIO;
yrnybneHHbI ypoBeHb — 2 4aca B Hederno.

HaHHasa nporpamma peanusyetca no yyebHuky «eometpus. 10-11 knaccebl: y4eb.

ans  obuweobpasoBaTenbHbiX OpraHuM3aumin: 6a3oBblin U yrnybneHHbln ypoBHU». J1.C
AtaHacsH., B.® byty3os., C.b Kagomues. n ap.
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IV. TIPUMEPHbIA TEMATUYECKWUIN NNAH U3YYEHUA TEOMETPUA

Ha 6a3oBoM u yrnybneHHom ypoBHsX B 10-11 knaccax

Knac Korn-80 yacoe Ha
HaseaHue memebi

[ U3y4yeHUe memhbl
O6obuweHne wn cuctematTmsauusi paHee U3YYEHHOro 8
NporpamMMHOro Mmarepuana
BBeneHve B npeameT cCTepeoMeTpum 2
[MapannenbHOCTb NPSMbIX U NSTOCKOCTEN 12

10 [epnenHanKynapHOCTb NPAMbIX U NITOCKOCTEN 20
MHororpaHHuKu 16
NtoroBoe o0606wWeHne wn cuctemarmsaumsa y4ebHoro 10
mMarepuana
Pe3eps 2

Bcero yacoB 70

O6obuweHne wn cuctematmsauusi paHee U3YYEHHOro 8
NporpamMMHOro Mmarepuana
BekTopbl B NpOCTpaHCTBE 10
MeToa koopanHaT B NpocTpaHcTBe. [ABMxKeHuns 14

1 LnnuHgp, KoHyc, wap 12
Ob6bemsbl Ten. 14
WtoroBoe o0606wWeHne u cuctematmsaumsa y4ebHoro 10
marepuana
Pe3eps 2

Bcero yacoB 70
PacrnipedeneHue  konu4yecmea 4aco8 Ha U3y4YeHue memM 8 [pPUMEPHOM

memamuyecKoM riaHe 0aHo OPUEHMUPOBOYHO.
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V. MIPUMEPHOE NJMAHUPOBAHUE YYEBHOIO MATEPUATIA

10 knacc
Ba3soBbIi, yriny6neHHbIN YPOBHU

CodepxxaHue mamepuarna

Kors-80
yacoe

| cemecTp (32 yaca)

1. O6obweHne u cuctemaTusaumss paHee U3YYEHHOro MNPOrpamMmMHOro
marepuana

(o]

OcHoBHble ¢urypbl nnaHumeTpun. MepneHankynsipHele npsimble. MapannensHble
npsiMble.

TpeyronbHUKN U NX CBOUCTBA

COOTHOLUEHUS MeXAy CTOPOHaMU U YriamMu TPeyronbHuKa.

MHOroyronbHUKN 1 NX CBONCTBA.

BekTopbl. MeToa koopauHar.

[nunHa okpy>KHOCTW 1 nnowaab kpyra. [JBumkeHus.

HuazHocmuyeckasi KOHMposbLHass paboma

AHanu3 duazHocmu4Yeckol KOHmMporibHoU pabomsbi

2. BBegeHue B npeaMeT cTepeoMeTpumn

OCHOBHbIE MOHATUSA CTEPEOMETPUN. AKCUOMbI CTEPEOMETPUN.

HeKOTOpre cnegcrtBnd N3 akCMom

3. MapannenbHOCTb NPAMbIX U NJIOCKOCTEN

[MapannensHOCTb NPAMbIX, MPAMOW U MITOCKOCTU.

[MapannenbHOCTb NPSIMOW M NTIOCKOCTH.

B3aumHoe pacnonoxeHue npsiMbiX B NPOCTPaHCTBE. Yronm Mexay AByms
NPSAMbIMMU.

MI\JI\)S AN |aAlalalalalalal —

[NapannenbHOCTb NJTOCKOCTEWN.

TeTpasap v napannenenvnes.

KonmponbHass paboma

AHanu3 KOHmposibHoU pabomeil.

== ININ

4. MNMepneHANKYNAPHOCTbL NPAMbIX U NJIOCKOCTEN

N
o

MepneHANKYNSAPHOCTbL NPSIMOW U NMJIOCKOCTM.

[lepneHAnKynsipHbIE NPsSIMblE B MPOCTPAHCTBE.

[MepneHanKyNsapHOCTb NPSIMOW M MNOCKOCTW.

IMpusHak nepneHaAnKYyNApHOCTU NPSMOW U MNNTOCKOCTW.

[NepneHanKkynsp n HakroHHaa. PaccTtosiHne OT TOYKW 40 MOCKOCTW.

Teopema o Tpex nepneHankynspax.

Yron mexagy npssMon U NIOCKOCTbIO.

KonmposnbHasi paboma

AHanu3 KOoHmMposibHolU pabomsail.

A—\AMAM_\AS

Il cemecTp (38 yacos)

MepneHANKYNAPHOCTb NJIOCKOCTEN

-
o

[1BYyrpaHHbIN yron.

[NepneHanKynapHOCTb NITOCKOCTEN.

Mpu3Hak nepneHanKYNApHOCTU NIOCKOCTEMN.

N[N
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CodepxaHue mamepuarna

Kors-80
yacos

NMpamoyronbHbIM Napannenenmnes.

N

Ypok 0600LeHNs 1 cuctemaTnsaumm 3HaHUn

KoHmponbHass paboma

AHasnu3 KOHmMposibHoU pabomei.

5. MHOrorpaHHukKu

= | slala
[=;)

lNoHaTne MHororpaHHuka. lNpunama.

Mnowanb NOAHON NOBEPXHOCTU NMPU3MBbI.

[NpaBunbHas npusma.

Mupamupa.

[MpaBunbHas nupamuaa.

YceyeHHas nupamuga.

[MpaBunibHbIE MHOMOrPaHHNKN

AnemeHTbl CUMMETPUN NpaBUIibHbIX MHOIOrpaHHMKOB

KonmponbHasi paboma

AHasnu3 KOHmposibHoU pabomeil.

6. UToroBoe 0606L1IEeHe n cuctemMaTmsauus nporpaMMHOro Mmarepuvana

[MapannenbHOCTb NPAMbIX U NNTOCKOCTEN

[NepneHanKYNnapHOCTb NPSAMbIX U NMITOCKOCTEN

MHororpaHHuK®

PeweHwne 3agav

KonmponbHasi paboma (2o0oeasi).

AHarnu3 KOHmMporsibHoU pabomeil.

Pes3epB

I\JAAI\)MI\)I\)S NN NN

Bcero yacoB

~
o

11 knacc
Ba3oBbin, yrinyo6reHHbIN YPOBHMU

CodepxxaHue mamepuana

Korn-80
yacos

| cemecTp (32 yaca)

1. O6o6weHMe M cucTtemaTusaumsa paHee MU3YYEHHOro npPorpamMmMHOro
MaTepuana

[MapannenbHOCTb NPSMbIX, MIPAMON N NIIOCKOCTU, NITIOCKOCTEN.

MepneHanKYNsapHOCTb NPSIMbIX, NPSIMO U NMITOCKOCTMW.

NepneHaAnKynNsapHOCTb NJIOCKOCTEN.

MN3mepeHune yrnoB 1 pacCcTosiHU B NPOCTPAHCTBE.

MHororpaHHuKHW.

BekTopbl Ha nnockoctn. MeTon KoopAnHar.

JAuazHocmuyeckass KOHMposibHasi paboma

AHarnu3 duazHocmu4yeckoli KOHmMposibHOU pabomeil.

=R === 0

2. BekTopbl B NpoCTpaHCTBEe

-
o

[MoHATME BEKTOPA B MPOCTPaAHCTBE

PaBeHCTBO BEKTOPOB.

16




CodepxxaHue mamepuarna

Korn-80
yacos

CrnoxeHne n BbliMTaHne BEKTOPOB.

YMHOXEHNE BEKTOpPA Ha YNCNO

KomnnaHapHble BEKTOPSI

KonmponbHas paboma

AHanu3 KOHmMpPosibHOU pabomail.

3. MeToa KoopAUHAT B NnpocTpaHcTBe. [IBMXeHusA

[MpamMoyronbHasi cucteMa KoopamHaT B NPOCTPaHCTBE.

KoopanHatbl BEKTOpa.

[MpocTenune 3agayun B KOOpANHAaTax.

CkanspHoe npou3BeaeHe BEKTOPOB. Yron Mexay BEKTOPaMMU.

Bbluncnexne yrnoB mexay npAamMbiMn N NIOCKOCTAMN.

[BMKEHUS.

KonmponbHas paboma

AHarnu3 KOoHmposibHolU pabomebi.

o B (I DS LN (T BN B el B BN V] [ V] [N

Il cemecTp (38 yacos)

4. LUnnvHap, Wwap, KOHyC.

LnnnHap.

MMnowagb NOBEPXHOCTU UMIMHAPA.

KoHnyc.

Mnouwaab NOBEPXHOCTM KOHYca.

YCEYEHHbIN KOHYC.

Cdbepa u wap.

YpaBHeHue 1 nnowanb cdepsbl.

B3anmHoe pacnonoxeHume cdepbl U NNOCKOCTU.

KonmponbHasi paboma

AHasnu3 KOHmposibHoU pabomeil.

5. Obbembl Ten

O6BLEM NpsAMOYronbHOro napannenenuneaa.

OOBLEM NPAMON N HAKIMOHHOW NPU3MBbI.

O6BLEM LUMNNHAPA.

O6bEM Nupamugbl.

O0OBbEM KOoHycCa.

O6bEM LIapa u ero YacTemn.

KonmponbHasi paboma.

AHanu3 KOHmposibHoU pabomeil.

6. UToroBoe ob6006LEeHNe N cucTtemMaTm3saumsi NPOrpaMMHOro marepuana.
MoarotoBka kK TMA

10

[MnaHnmeTpua

[MpsaMble 1 NSIOCKOCTU B MPOCTPAHCTBE

MHororpaHHuKn

Tena n NoBEPXHOCTU BpaLLEHUS]

N3mepeHne reomeTpuyeckmx BENUYNH

KoopauHatbl 1 BEKTOPSI

KonmponbHasi paboma (umozaoeasi).

AHanu3 KoHmposibHoU pabomei.

I\ L\ L\ pEL N R G N [\ O] =N
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CodepxxaHue mamepuarna

Korn-80

yacos
Pe3epB 2
Bcero yacos 70

VI. CBOAHbIE TABJIULbI

NMpumepHoro yyebHoro nnaHa
cpegHero oowero o6pasoBaHMa NO MaTeMaTUKe

Konuyecmeo 4acoe
LAIT Knacc lMpedmem 1 2 3a
s Hazpy3Ka
cemecmp | cemecmp | 209
BA30BbIN YPOBEHb (4 4aca)
2 yaca 10 |An1260pa u Hauana 32 38 70
MamemMamu4ecKo20 aHasu3a
2 yaca 10 | F'eomempus 32 38 70
4 q4aca 10 | Mamemamuka 64 76 140
2 yaca 11 |/M12e0pa u Hauana 32 38 70
MamemMamu4ecKo20 aHasu3a
2 yaca 11 Neomempusi 32 38 70
4 4aca 11 Mamemamuka 64 76 140
Yr11YBJIEHHbIA YPOBEHb (6 yacos)
4 yaca 10 |A1260pa u Hauana 64 76 | 140
MamemMamu4ecKo20 aHasu3a
2 yaca 10 | F’eomempus 32 38 70
6 yacoe 10 | Mamemamuka 96 115 210
4 yacoe 11 |#A12e0pa u Hauana 64 76 | 140
MamemMamu4ecKo20 aHasu3a
2 yaca 11 Neomempusi 32 38 70
6 yacoe 11 Mamemamuka 96 115 210

I'IpumepHoro KofindyectBa NNCbMEHHbLIX KOHTPOJIbHbIX pa60T
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Knacc pedmem I cemecmp Il cemecmp HMmoezo
BA30BbIA YPOBEHb
Anezebpa u Havana 1 (OKP), 3
10 4 8
MamemMamu4yecKo20 aHasiusa (KP)
1 (OKP), 2
10 |leomempus (KP) 3 6
Aneebpa u Havana 1 (OKP), 3
11 3 7
MameMamu4ecKo20 aHasnu3a (KP)
1 (4KP), 2
11 | Freomempus (KP) 3 6
YrinybBJIEHHbIA YPOBEHb
Aneebpa u Havyana 1 (OKP), 5
10 6 12
MameMamu4ecKo20 aHasu3a (KP)
1 (OKP), 2
10 | r'eomempus (KP) 3 6
Aneebpa u Havyana 1 (OKP), 4
11 6 11
MamemMamu4ecKo20 aHasu3a (KP)
1 (OKP), 2
11 | Feomempus (KP) 3 6

19




STIVINYO

AADUAN

HOVd

#

VII. TPEBOBAHUA K MNTAHUPYEMbIM PE3YJIbTATAM

Pa3den

Ba3zoenbli ypoeeHb
«lMpo6s1eMHO-(byHKUUOHaIbHbIE pe3y/ibmambi»

Yany6neHHbIl yposeHb
«CucmeMHO-meopemu4eckue pe3ysibmambi»

I. BbinycKHuk Haydumcsi

lll. BinyckHuk nony4um
803MOXXHOCMb Hay4YumbCsi

Il. BinycKkHuk Hayqumcsi

IV. BbinycKkHuk nosy4yum
803MOXXHOCMb Hay4YumbCsi

Llenn ocBoeHus

[ns ncnonb3oBaHus B

Lns pazeumusi MbIWIIEHUS,

[ns ycnewHoro npoaormkeHms

s obecrieyeHus

npegmera NoBCeQHEBHOWN XU3HU 1 UCrosb308aHUs 8 o6pa3oBaHus 803MOXHOCMU yCrewHo20
obecneyeHnss BOSMOXHOCTU | M08CEOHEBHOU XU3HU no cneumanbHOCTAM, rnpodormkeHusi obpasosaHusi 1o
yCMEeLHOro NpoaomHKeHUs u obecrneyeHus B03MOXHOCMU | CBA3AHHBLIM C NPUKNaAHbIM creyuanbHOCMsIM, C8513aHHbIM
o6paszoBaHusi No ycrnewHo20 rnpoOomKeHUs NCMNONb30BaHNEM MaTeMaTuKM | ¢ ocywecmerneHuem Hay4yHou
cneunanbHOCTAM, He obpa3zoeaHusi rno u uccnedogamersnbCcKol
CBSI3aHHbIM C NMPUKNAAHbIM | crieyuanbHOCMsIM, He dessmenbHocmu 8 obracmu
NCMNONb30BaHNEM C8513aHHbIM C MPUKIaGHbIM MamemamuKku U CMEXHbIX
MaTeMaTukm ucrnosb308aHUEM Hayk

MamemMamuku
TpeboBaHuMA K pe3ynsratam
Feomempus OnepupoBaTtb Ha 6a3oBoOM Onepupogameb MOHAMUSIMU: - Bnapgetb - Umemsb npedcmasrneHue

YPOBHE MOHATUSAMM: TOYKA, | Moyka, rnpsimasi, niocKkocms 8 reoMeTpU4eCcKUMm 06 akcuoMamu4ecKkom

npsiMasi, NI0CKOCTb B
NpOCTPaHCTBe,
napannenbHOCTb U
nepneHanKynsapHoCTb
NPAMbIX U NNIOCKOCTEN;
pacno3HaBaTb OCHOBHbIE
BMAbl MHOTOrpaHHUKOB
(npuama, nupamuaa,
NPAMOYrONbHbIN
napannenenunes, Kkyo);
n3obpaxatb n3ydaemble
dourypbl OT PyKu 1 C
NpUMeHEeHUeM NPOCTbIX
YEPTEXHbIX UHCTPYMEHTOB;
Aenatb (BbIHOCHbIE)
NOCKNe YepTexn n3
PUCYHKOB NPOCTbIX

rnpocmpaHcmee,
napannensHoCmb U
rneprneHOUKynspHOCMb MPSAMbIX
u rriockocmedl;

rnpumeHsimb Onsi peweHusi
3aday eeomMempuyeckue
akmbl, ecnu ycrnosusi
rnpumeHeHusi 3a0aHbl 8 18HOU
popme;

pewams 3adadu Ha
Haxox0eHue 2eoMempu4ecKuUx
eeriuYUH o obpasyam unu
anzopummam;

O0enams (8bIHOCHbIE) MI0CKUE
Yepmexu U3 pucyHKo8
0b6beMHbIX huayp, 8 mom
yucrne pucosams U0 ceepxy,

NOHATUSIMW MPU PELLEHUN
3agad v NnpoBeaeHnn
MaTeMaTU4eCKmnx
paccyxaeHui;

— caMoCTOoSITENbHO
dopmynupoBaTb
onpegeneHus
reoMeTpu4ecknx uryp,
BblABUraTb rMNoTesbl O
HOBbIX CBONCTBaXx "
npuaHakax
reoMeTpu4eckunx puryp um
000CHOBbIBATb UK
onpoBepraTb hx, 060bLwaTb
WITN KOHKPETU3MpPOBaTb
pesynbraTtbl HA HOBbIX
knaccax ¢uryp, NpoBOAUTb
B HECITOXHbIX CIy4asix

memoode;

- enadems rMOHSIMUEM
2eomempuyeckue mecma
mouyek 8 npocmpaHcmee u
yMemb rpUMeHsIMb Ux Orsi
peweHus 3aday;

- yMemb rnpumMeHsimb Os1si
pelweHus 3aday ceolicmea
MocKux u 08y2paHHbIX
yarnos, mpexaspaHHo20
yarna, meopembl KOCUHYCO8
U CuHycos 0ns
mpexepaHHO20 yena;

- enademsb rIOHIMUEM
rneprneHOUKyrnspHoe
ceyeHue rpu3mbl U ymems
rpuUMeHsimb €20 rnpu
peweHuU 3a0ay;




STIVINYO

AADUAN

HOVd

#

Pa3den

Ba3zoenbll ypoeeHb
«[Mpob6s1eMHO-byHKUUOHaIbHbIE pe3y/ibmambi»

Yany6neHHbIl yposeHb
«CucmeMHO-meopemu4eckue pe3ysibmamabi»

I. BbinycKHuk Haydumcsi

Ill. BoinyckHuk nony4um
803MOXXHOCMb Hay4Yumbcs

Il. BbinyckHuk Hayqumcsi

IV. BbinycKkHuUK nosy4um
803MOXHOCMb Hay4Yumbcs

00beMHbIX uryp: Bug
cBepxy, COOKY, CHU3Y;
n3BnekaTb MHoOpMaLmio o
NPOCTPAaHCTBEHHbIX
reomeTpuyeckux urypax,
npeacTaBneHHyo Ha
yepTexax U pUCyHkax;
NPUMEHATL TEOPEMY
Mudparopa npwu
BblYUCMEHNN 3IIEMEHTOB
CTEPEOMETPUYECKUX huryp;
HaxoAuTb oObeMbI U
nnowanm noBepxHocTen
NPOCTENLLNX
MHOrOrpaHHMKOB C
npumMeHeHneM opmyrT;
pacnosHaBaTb OCHOBHbIE
BUAbI Tern BpaLeHns
(koHyC, umMnuMHAp, cdepa u
wap);

HaxoAuTb oObeMbl U
naoLaan noBepxHocTemn
npocTenLwmnx
MHOIOrpaHHWKOB U Ten
BpaLLeHWs C NPpUMEHEHNEM

dopmyn.

B noscedHe8HOU XU3HU U
rpu udyyeHuu Opyaux
npedmemoas:

COOTHOCUTb abCTpaKTHbIE
reoMeTpuYeckne NOHATUS U
dakTbl C peanbHbIMK

cboKy, cmpoume ceqyeHusi
MHO202paHHUKO8;

usesiekame,
UHmMepnpemuposams u
rnpeobpasosbieamsb
UHgopmauuo o
2eomempu4ecKkux chuaypax,
rnpedcmasrneHHyro Ha
yepmexax;

pUMeHsIMb 2eoMempuyecKue
gakmei Orisi peweHus 3adad, 8
mom yucne rnipedronazaruux
HECKOJIbKO Waa2o8 peweHus;
onucbigams 83aUMHOE
pacriorioxxeHue rnpsiMbIx u
rnockocmel 8
rnpocmpaHcmee;
opmynuposame ceolicmea u
npusHaku ¢uayp;
0oka3sbigamb 2eoMempuyeckue
ymeepK0eHus;

enademeb cmaHOAapmHou
Knaccugukayuet
rnpocmpaHcmeeHHbIX ¢huayp
(nupamudel, NPuU3Mesl,
napannenenuneobl);
Haxodumb obbeMsbl U rowadu
rnosepxHocmel
2eomempuyeckux mersn ¢
npumeHeHuUeM hopmyri;
8bI4UCIIAMb PAcCMOSIHUS U
yarbl 8 npocmpaHcmae.

Kraccudukaumo puryp no
pasnUYHbIM OCHOBaHUSIM;
uccnegoBaTb YepTeEXMU,
BKIO4as KoMOMHaLUMm
douryp, ussnekarb,
WHTEpPNpPEeTMPOBAaThL U
npeobpa3oBLIBaTb
nHdopmaumio,
npeacTaBneHHyo Ha
yepTexax;

pewarb 3agayu
reomMeTpu4ecKoro
coepXaHus, B TOM yucne
B CUTyaumsax, Kkorga
anropuTM peLLeHns He
cnefnyet 9BHO M3 YCNoBUS,
BbINOSHATL HEOBXoaNMbIE
ONa pelweHns 3agayv
OONONHUTENBHbIE
NocTpoeHus1, uccnegosatb
BO3MOXHOCTb NpUMEHEeHUA
TeopeM n hopmyn Ans
pelleHns 3agau;

yMeTb hopMynnpoBaTb 1
[JoKa3sblBaTb
reometpuyeckme
yTBEPXKOEHUS;

BNageTb NOHATUAMMU
CTepeoMeTpuu: nNpmuama,
napannenenunes,
nupamuaa, TeTpasap;
UMeTb NpeacTaBneHns oo
akcMomax CTepeomMeTpumn u

umems ripedcmasrneHue o
dsolicmeeHHocMuU
rpasusibHbIX
MHO202paHHUKO8;
enademe MOHAMUSAMU
ueHmparnbHoe u
naparinenbHoe
rnpoekmuposaHue u
rpuUMeHsIMb ux npu
nocmpoeHuu cevyeHul
MHO202paHHUKO8
memodom npoeKkyul;
umems npedcmaesreHue o
passepmke
MHO202paHHUKa u
Kpamuyadtiwem rnymu Ha
rnosepxHocmu
MHO202paHHUKa;

umems rpedcmaereHue o
KOHUYECKUX CEe4YeHUsIX;
umems ripedcmasrieHue o
Kacarouwuxcs cgpepax u
KombuHayuu men
8paweHuss U ymems
MPUMeHsIMb Ux rnpu
pelweHuu 3aday;
pUMeHsIMb fpu peweHuu
3aday ¢hopmyry
paccmosiHusi om moyku 00
rnrnockocmu;

enademse pasHbIMU
criocobamu 3adaHusi
npsmou ypasHeHUsamMuU U




STIVINYO

AADUAN

HOVd

#

Pa3den

Ba3zoenbll ypoeeHb
«[Mpob6s1eMHO-byHKUUOHaIbHbIE pe3y/ibmambi»

Yany6neHHbIl yposeHb
«CucmeMHO-meopemu4eckue pe3ysibmamabi»

I. BbinycKHuk Haydumcsi

Ill. BoinyckHuk nony4um
803MOXXHOCMb Hay4Yumbcs

Il. BbinyckHuk Hayqumcsi

IV. BbinycKkHuUK nosy4um
803MOXHOCMb Hay4Yumbcs

XMN3HEHHbIMY OBbekTamun un
cuUTyaumamu;
NCnonb3oBaTh CBOWCTBA
NPOCTPaHCTBEHHbIX
reoMeTpuyecknx uryp ans
peLLeHNs TMNOBbIX 3aga4
NPakTU4EeCKOro
coaepKaHus;
COOTHOCUTL NoLiaamn
NOBEPXHOCTEN Ten
OANHAaKOBOW hOpPMbI
pasnuyHoOro pasmepa;
COOTHOCUTb 0OBbEMBI
COCyd0B 0MHaKOBOM
dopMbI pasfiMyHoro
pasmepa;

oueHunBaTb hopmy
npaBUSbLHOIO
MHOrorpaHHuka nocne
CNuIos, CPe30B 1 T.M.
(onpemensTb KONNM4YECTBO
BEPLUVH, pebep u rpaHen
Nony4YeHHbIX
MHOIOrpaHHNKOB)

B nnoscedHesHOU XKU3HU U rpu

usyqyeHuu Apyaux rnpedmemos:

ucrionib308amep ceolicmea
2eomempuyeckux guayp ons
peweHust 3ada4y
rpakmu4ecko20 xapakmepa u
3a0ay u3 Opyaux obnacmedl
3HaHul

CNeacTBUAX U3 HUX U
YMETb NPUMEHSTb UX NpK
pelleHnn 3agavy;

YMETb CTPOUTb CEYEHUSA
MHOrOrpaHHUKOB C
Ncnornb3oBaHMeM
pasnnyHbIX METOO0B, B TOM
yucne n metoga crenos;
UMETb NpeacTaBneHme o
CKpeLLMBatloLnXCs NPAMbIX
B MPOCTPaHCTBE U YMETb
Haxo4MWTb Yron u
paccTosiHue Mexay HUMU,
NPUMEHSATb TEOPEMBI O
napannenbHOCTU NPAMbIX
N NSIOCKOCTEN B
NpOCTpaHCTBE Nnpu
pelueHnn 3agau;

yMEeTb NPUMEHSATb
napannernbHoe
npoekTupoBaHne Ans
n3obpaxeHus uryp;
yMeTb NPUMEHSATb
nepneHauKynsapHoCTm
NPSAMON N NSIOCKOCTUN NPU
pelleHnn 3agavy;

BNageTb NOHATMAMMU
OpTOroHarnbHoe
NPOEKTUPOBaHUE,
HaKMOHHbIE N X NpoeKuuu,
YMETb MPUMEHATb TEOPEMY
0 Tpex nepnenaukynspax
npw peleHnn 3agav;

ymMemb MpUMEeHSIMb rpu
peweHuu 3aday;
npuUMeHsIMb Mpu PeweHuU
3aday u Ookazamernbcmee
meopeM 8eKMOopPHbIU
mMemoo u Memoo
KoopOuHam;

umems ripedcmasrieHue 06
akcuomax obrema,
rnpumMeHsimb ¢hopMyribl
006BbEMO8 PsIMOYy20/1bHO20
naparnnenenuneda,
npu3sMbl U nupamuosbl,
mempasdpa rpu peweHuU
3a0ay;

npumMeHsims meopemsi 06
OMHOWEHUSIX 06beMO8
rpu peweHuu 3aday;
npumeHsiMe UHmMezparn ons
8bl4uceHuUss 0bLemos u
rogepxHocmedu mern
8pauwleHusl, 8bI4UCIEHUS
nnowadu cehepudeckoao
rnosica u obbema waposoeo
Cros;

umems ripedcmasrieHue o
08UXKEHUSIX 8
rnpocmpaHcmee:
naparnnenbHOM repeHoce,
cummempuu
OMHOCUMEIBbHO
rnockocmu, yeHmparbHou
cuMMempuu, nosopome




STIVINYO

AADUAN

HOVd

#

Pa3den

Ba3zoenbll ypoeeHb
«[Mpob6s1eMHO-byHKUUOHaIbHbIE pe3y/ibmambi»

Yany6neHHbIl yposeHb
«CucmeMHO-meopemu4eckue pe3ysibmamabi»

I. BbinycKHuk Haydumcsi

Ill. BoinyckHuk nony4um

803MOXHOCMb Hay4YumbCs

Il. BbinyckHuk Hayqumcsi

IV. BbinycKkHuUK nosy4um
803MOXHOCMb Hay4Yumbcs

BNageTb NOHATMAMMU
paccTosiHue Mexay
durypamu B
NpPOCTpaHCTBE, 00K
nepneHaukynsap AByx
CKpeLLMBatoLLMXCA MPAMbIX
N yMeTb NPUMEHSITb NX NpuU
pelueHnn 3agay;

BNageTb NOHATUEM Yron
Mexay npsiMown u
NAOCKOCTbIO U YMETb
NPUMEHSATL ero npu
pelueHnn 3aaau;

BNageTb NOHATMAMMU
ABYrpaHHbIN yron, yrorn
MeXAy MIIoCKOCTAMM,
nepneHauKynspHble
NOCKOCTU N yMETb
NPUMEHSATb UX MpK
pelueHnn 3agay;

BNageTb NOHATMAMMU
npusma, napannenenvnes
N NPUMEHATL CBONCTBA
napannenenunega npwu
pelueHnn 3agay;

BnafeTb NOHATMEM
NPSIMOYTONbHbIN
napannenenuneg v
NPUMEHSATL ero npu
pelueHnn 3agay;

BNageTb NOHATMAMMU
nupamunaa, Buabl nupamug,
3MNEeMEHTbI NPaBUIbHON

OMHOCUMeribHO rNPsSMod,
8uHMO8BoU cuMmMmempuu,
yMemb MPUMEHSIMb UX rnpu
peweHuu 3aday;

umems ripedcmasrieHue o
nnowadu opmoaoHarbHoU
npoeKyuu;

umems ripedcmasrieHue o
mpexapaHHoOM U
MHO202paHHOM yarie u
npumeHsame ceoticmea
M710CKUX Y2508
MHO202paHHOo20 yana npu
peweHuu 3aday;

umems rpedcmasrieHusi o
npeobpaszosaHuu nodobus,
2omMomemuu u ymema
npuMeHsIMe UX rpu
peweHuu 3aday;

ymems pewamsp 3adaqu
Ha ririockocmu memoodamu
cmepeomempuu;

ymMemsb MpuUMeHsImb
gopmyrbl 06Lemos npu
peweHuu 3ada4y




STIVINYO

AADUAN

HOVd

#

Pa3den

Ba3zoenbll ypoeeHb
«[Mpob6s1eMHO-byHKUUOHaIbHbIE pe3y/ibmambi»

Yany6neHHbIl yposeHb
«CucmeMHO-meopemu4eckue pe3ysibmamabi»

I. BbinycKHuk Haydumcsi

Ill. BoinyckHuk nony4um

803MOXHOCMb Hay4YumbCs

Il. BbinyckHuk Hayqumcsi

IV. BbinycKkHuUK nosy4um
803MOXHOCMb Hay4Yumbcs

nMpamuapl N ymeTb
NPUMEHSITb UX NpU
pelueHnn 3agay;

UMETb NPEACTaBEHNE O
TeopeMe Junepa,
npaBuibHbIX
MHOrorpaHHuKax;
BMageTb MOHATUEM
nnoLiaam noBepxHoCTen
MHOFOrpaHHMKOB N yMETb
NPUMEHSITb €ro nNpu
peLueHnn 3agau;
BNageTb NOHATMAMMN Tena
BpaLleHus (uunuHap,
KOHyC, Lwap u cdepa), ux
CeYeHns N yMeTb
NPUMEHSITb UX NpU
peLleHnn 3agay;
BNagaeTb NOHATMAMMU
KacaTtenbHble NpsMble U
NSOCKOCTU N YMETb
NPUMEHSTL U3 NpW
peLueHnn 3agav;

UMETb NPEACTaBIEHNS O
BMUCAHHbIX N ONNCAHHbIX
chepax n ymeTb
NPUMEHSITb UX NPU
peLleHnn 3agay;
BNageTb NOHATMAMMU
o6bem, 06bembl
MHOIOrpaHHWKOB, Ten
BpaLLEHUsi U NPUMEHSTb UX
npv peLleHnmn 3agay;




STIVINYO

AADUAN

HOVd

#

Pa3den

Ba3zoenbll ypoeeHb
«[Mpob6s1eMHO-byHKUUOHaIbHbIE pe3y/ibmambi»

Yany6neHHbIl yposeHb
«CucmeMHO-meopemu4eckue pe3ysibmamabi»

I. BbinycKHuk Haydumcsi

Ill. BoinyckHuk nony4um
803MOXXHOCMb Hay4Yumbcs

Il. BbinyckHuk Hayqumcsi

IV. BbinycKkHuUK nosy4um
803MOXHOCMb Hay4Yumbcs

- WMeTb NpeacTaBreHve o
pasBepTke uunuHapa m
KOHyca, nnowiaan
NMOBEPXHOCTU LUMnNuHapa u
KOHyCa, YMETb MPUMEHSITb
WX Npu peLeHnn 3ajavy;

- WMEeTb NpeacTaBreHne o
nrowaamn cdepbl U yMeTb
NPUMEHATL €ro Npu
pelleHnn 3agavy;

- yMeTb peluaTb 3agayum Ha
KoOMBuHaumn
MHOrorpaHHUKOB 1 Ten
BpaLleHus;

- WMeTb NpeacTasrneHve o

nogobun B NpocTpaHCcTBe U

YMETb pellatb 3agayn Ha
OTHOLWIEeHMe 06bLEMOB 1
nrowianen NnoBepxXHOCTEN
nogobHbIX uryp.

B nnoeceOHe8HOU XU3HU U npu

usydeHuu dpyaux rnpedmemos:

- COCTaBnATb C
MCNONb30BaHNEM CBONCTB
reoMeTpunyecknx uryp
MaTeMaTuyeckne Mmoaenu
Ons peleHns 3agay
NpPaKTUYECKOro xapakrepa
M 33484 N3 CMEXHbIX
OMNCUMNIINH, UCCneaoBaTh
NonyYeHHble ModEeNn un
WHTEpPNpeTMPOBAaTb
pesynsrar




STIVINYO

AADUAN

HOVd

#

Pa3den

Ba3zoenbll ypoeeHb
«[Mpob6s1eMHO-byHKUUOHaIbHbIE pe3y/ibmambi»

Yany6neHHbIl yposeHb
«CucmeMHO-meopemu4eckue pe3ysibmamabi»

I. BbinycKHuk Haydumcsi

Ill. BoinyckHuk nony4um

803MOXHOCMb Hay4YumbCs

Il. BbinyckHuk Hayqumcsi

IV. BbinycKkHuUK nosy4um
803MOXHOCMb Hay4Yumbcs

Bekmopbi u
KoopOuHambi e

- OnepupoBaTtb Ha
6a3oBOM ypoBHE

Onepuposame NOHAMUSMU
Oekapmosbl KoopduHamabl 8

BriageTtb noHATUAMM
BEKTOPbI N X KOOPAWHATHI,

LocmuxeHue pe3ynbmamos
pasdena ll;

npocmpaHcmee NOHATMEM [eKapTOBbI rnpocmpaHcmee, 8eKmop, YMETb BbINOMHATb - Haxodumb 0bbem
KoopauHaTbl B MOQyrib 8eKmopa, onepauuu Hag BEKTopamu; napannenenuneda u
NPOCTPaHCTBE; paseHcmeo 8eKMmMopos, ncnonb3oBaTh CKanspHoe mempasdpa, 3a0aHHbIX
— HaxoAauTb KOOpAWHATbI KoopdAuHambl 8eKmopa, npounssegeHne BEKTOPOB KoopOuHamamu c8oux
BEpLUMH Kyba 1 yaorn Mmexdy eekmopamu, npv pelleHnmn 3agay; 8EPWUH;
NPSIMOYTOfNIbHOMO CKarnsipHoe rpouseedeHue NPUMEHSATb YpaBHEHNE - 3adasamb NpsiMyro 8
napannenenunea 8EKMOpPOo8, KoriuHeapHbIe NSIOCKOCTH, hopmyny npocmpaHcmee;
8eKMophbl; paccToAHMA MexXay - Haxodumb paccmosiHue
- Haxodumb paccmosiHue TOYKaMu, ypaBHEHUE 0m moyKu 0o rriockocmu 8
mex0y 08ymMsi modkamu, chepbl Npu peLleHnn cucmeme KoopOuHam,
CYMMY 8eKmopos u 3ajavy; — Haxodumb paccmosiHue
rnpoussedeHue sekmopa Ha NPUMEHATL BEKTOPbI U Mexay
yucro, yeorn mexoy MeTof, KoopavHaT B CKpeuwjusarowumucsi
8eKkmopamu, cKanspHoe NpoCcTpaHcTBe Npu npsiMbIMU, 3a0aHHbIMU 8
rnpou3ssedeHue, peLleHnn 3agad cucmeme KoopduHam
packnadblieamb 8€KMop o
08YM HEKOJSTUHEaPHbLIM
eekmopam;
- 3adasamb 710CKOCMb
ypagHeHuemMm 8 0ekapmoesou
cucmeme KoopOuHam;
- pewamse ripocmedtwue
3a0aqu egedeHUeM
8eKkmopHoz2o ba3uca
Ucmopusi - OnuceiBaTb otaensbHble | — [pedcmaesnsmes eknad MmeTb npeactasnexHune o LocmuxeHue pesyrbmamos
MamemMamuku BblgaroLimecs 8bl0arouuxcs BKMNage BblAaloLWwmnXcs pasdena Il
pesynbrarthl, mMamemMamukos 8 MaTemMaTuKoB B pas3BuTune

nony4yeHHble B Xoae
pa3BnUTUA MaTeMaTUKun
KakK HayKu;

passumue Mamemamuku u
UHbIX Hay4YHbIX obnacmedl;

HayKu;
NMoHMMaTb POrb
MaTeMaTukn B pa3BuTum
obuecTea




STIVINYO

AADUAN

HOVd

#

Ba3zoenbll ypoeeHb Yany6neHHbIl yposeHb
Pazden «[1po6s1eMHO-YHKYUOHaIbHbIEe pe3yJibmambi» «CucmeMHO-meopemuyeckue pe3ysibmambi»
I. BbinycKHuk Haydumcsi Ill. BoinyckHuk nony4um Il. BbinyckHuk Hayqumcsi IV. BbinycKkHuUK nosy4um
803MOXXHOCMb Hay4YumbCs 803MOXXHOCIMb Hay4YumbCs
- 3HaTb Npumepsbl = MOHUMamb PoJib
MaTemMaTnyecKmx Mamemamuku 8 pa3sumuu
OTKPbITUM U UX aBTOPOB obwecmesa
B CBSA3U C
OTEeYEeCTBEHHOWN U
BCEMMUPHOW UCTOPUEN;
—~ MNOHMMaTb pPosib
MaTeMaTukn B pa3BuTUn
Poccun
Memodnbi - [MpumeHaTb n3BecTHble | — Mcronb308ame OCHOBHbIE Wcnonb3oBaTtb OCHOBHbIE LocmuxeHue pe3dyrnbmamos
MamemMamuku MeToAbl NPU peLueHnn Memookl MeToAbl oKa3aTenbCTBa, pasdena Il;

CTaHAapTHbIX
MartemMaTu4eCKmnx 3aaav,;

— 3aMedaTtb U

XapakTepusoBaTb
MaTemaTuyeckume
3aKOHOMEPHOCTU B
OKpy>KatoLLen
JEeNCTBUTENbHOCTU;

- MNpvBOAUTbL NPUMEPHI

MaTeMaTnyecKmx
3aKOHOMEpPHOCTEN B
npupoae, B TOM yncne
XapakTepuayLLmnx
KpacoTy u
COBEpPLUEHCTBO
OKpY>KatoLLiero mupa u
nponseeneHuni
nckyccTtsea

doKa3zamersibcmea,
nposodums
Ookazamesnbcmeo u
8bIMOTHAMb
OrnposepKeHue;
rPUMeHsIMb OCHOBHbIE
mMemoOdb! peweHusi
Mamemamu4eckux 3adauy;
Ha ocHoge
Mamemamu4ecKux
3aKoHoMepHocmel 8
npupode
Xxapakmepu3o8amab
Kpacomy u coeepuieHcmeo
OKpyKarouweao mupa u
npouseedeHull uckyccmea;
npumeHsame rpocmeduduwiue
npozgpamMmHsle cpedcmea u
3/1€KMPOHHO-KOMMYHUKauu
OHHbIe cucmemMbl npu
peweHuu
Mamemamu4yeckux 3aday

nNpoBOANTb
JoKas3aTenbCTBO U
BbINOMHATb
ONpPOBEpPXEHUE;
NPUMEHSATb OCHOBHbIE
MeTOoAbl peLLeHNs
MaTeMaTU4YecKnx 3agav;
Ha OocHOBe
MaTeMaTU4ecKmnx
3aKOHOMEpPHOCTEN B
npupoge xapakrepunsoBaTb
KpacoTy U COBEPLUEHCTBO
OKpyxaroLero mvpa u
npou3BeneHNn UCKYCCTBA;
NPUMEHATL NpocTenLlme
nporpamMmmMHble CpeacTea U
3NEKTPOHHO-KOMMYHMKaLM
OHHblE CUCTEMbI NpK
peLleHnm mateMaTn4ecKkmnx
3ajau;

nonb3oBaTbCs
npuknagHbIMu

MPUMEHSIMb
Mamemamu4yecKkue 3HaHusi K
uccnedosaHUI OKpyxaru,eao
mupa (modernuposaHue
usuyeckux npouyeccos,
3adaqyu 3KOHOMUKU)




STIVINYO

AADUAN

HOVd

#

Pa3den

Ba3zoenbll ypoeeHb
«[Mpob6s1eMHO-byHKUUOHaIbHbIE pe3y/ibmambi»

Yany6neHHbIl yposeHb
«CucmeMHO-meopemu4eckue pe3ysibmamabi»

I. BbinycKHuk Haydumcsi Ill. BoinyckHuk nony4um
803MOXXHOCMb Hay4Yumbcs

Il. BbinyckHuk Hayqumcsi IV. BbinycKkHuUK nosy4um
803MOXHOCMb Hay4Yumbcs

nporpammamu u
nporpammamm
CUMBOJIbHBIX BbIYUCTIEHNI
Ans uccrnenoBaHus
MaTeMaTU4eCcknx 0ObLEKTOB
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