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IHHOACHUTEJBHAA 3AIINCKA

Hacrosimas pabouass mporpaMma HalMcaHa Ha OCHOBE (elepalibHOTO KOMITOHEHTa
roCy/IapCTBEHHOIO CTaHAapTa (MaTeMaTHKa)

KasengapHo-temaTu4ecKuii JIaH OPUEHTUPOBAH HA MCII0JIb30BAHUE YY1eOHUKOB:

1. Koamozcopos A. H. Anrebpa u Hadana aHanu3a. 10-11 kmaccer; yue6nuk /A.H.Konmoropos -
M.: [Ipocsemienue, 2011.

A Tak:ke TONOJHHUTEJILHLIX MMOCOOUM:
AJISl yYalIMXxcs:
1. Jlopogpees, I, B. CoopHUK, 3a1aHUil Ui IOATOTOBKM U MPOBEIEHHS MUCHMEHHOTO JK3aMeHa
o maremaTuke (Kypc A) u anredpe u Havanam aHanm3a (Kypc B) 3a kypc cpenneii mikomsl. 11
knacc / I'. B. Hopodees, I'. K. MypaBus, b. A. Cenosa. - M.: JIpoda, 2012
2. Jlvicenko, @. @. Maremaruka EI'D -2007,2008. YueOGHO-TpeHUpOBOUHBIE TecThl / @. O.
JIpicen- \ ko. - PocroB u//].: Jlernos.
3. Jlvicenko, @. @. Tematuueckue tectel. Matematuka EI'D -2007, 2008 / ®. @. JlpiceHko. -
Pocros u//].: Jleruom.
AJISl YYUTENs:

1. Usses, b. Y. Jlunaktndeckue MaTepuaibl Mo anreOpe W HadaimaMm aHanm3a juist 11 kmacca /
b.N.UBnes, C. U. Caaksn, C. U. HBapuodypr. - M., 2013.
2. llamwun, B. M. Tematndeckue tectsl Ui oaroroBku Kk EI'D mo maremaruke / B. M.
[IammuH. - PoctoB v//1., ®enukc, 2013.

I'1aBHOM 1ebI0 IIKOJBHOT0 00pa30BaHUsl SIBJISETCS Pa3BUTHE peOCHKAa KaK KOMIIETEHTHOU
JMYHOCTH IyTEM BKJIIOUEHUS €T0 B Pa3JIMYHbIE BU/bI [ICHHOCTHOM YEJIOBEYECKOU NEATEIbHOCTH:
yueba, TO3HAHUS, KOMMYHMKalUs, HPOoPEecCCHOHATBHO-TPYIOBOM BbIOOp, JIMYHOCTHOE
caMOpa3BUTHE, LIEHHOCTHbIE OPHMEHTAllMU, IOMCK CMBICIOB JKU3HeneATeNnbHOCTH. C 3THUX
no3uuui 0o0yueHHe paccMaTpHUBAETCSl Kak IPOLIECC OBJAJEHUS HE TOJBKO ONpEeeeHHON
CyMMOW 3HAaHMW M CHCTEMOM COOTBETCTBYIOIIMX YMEHHUH M HAaBBIKOB, HO M KakK IpPOLECC
OBJIAICHNS KOMIIETEHLUSMM.

OTO onpenenuiio nejiu 00y4eHus ajredpe H HaYaJIaM AaHAJIN3A:

* (¢opMuUpoOBaHHUE NMpeACTABIEHHA 0 MaTEMAaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE
MOJIETTMPOBAHUS SBJICHUI U TIPOIECCOB, 00 UAESIX U METOJaX MAaTEMAaTHUKHU;

* pa3BUTHE JIOTUYECKOTO MBIIUICHUS], MPOCTPAHCTBEHHOTO BOOOPAXEHUs, aITOPUTMUUIECKOM
KYIbTYpbl, KPUTHYHOCTH  MBIIIICHUS Ha  YpPOBHE, HeoOxomumMoMm  nis  Oymymieit
poeCCHOHAIBHON JEATENHHOCTH, a TAK)KE MOCIEAYIONIEr0 00yUYeHHUs B BBICIIIEH IITKOJIE;

* OBJaJleHHe MATEeMATHYECKMMH 3HAHUSAMHM M YMEHUSIMU, HEOOXOTUMBIMU B TIOBCEIHEBHOM
JKU3HH, JUIS U3YYEHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCIHUIUIMH Ha 0a30BOM ypOBHE, HJIs
MoNyueHuss oOpa3oBaHusi B O00JacTAX, HE TpeOyromuX YrayOJleHHOW MaTeMaTH4ecKOi
MMOATOTOBKH;

*  BOCNHUTAHHME CPEJICTBAMHM MATEMAaTHKU KYJIbTYpbl JIMYHOCTH, MOHMMAaHHUS 3HAYUMOCTH
MaTEeMaTHUKH I HAyYHO-TEXHHUYECKOTO MpOrpecca, OTHOIIECHUS K MaTeMaThKe KaK K 4YacTh
o0IIeuesIoBeUeCKOil KyNbTypbl 4Yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTUS MaTEMAaTHKH,
DBOJIIOINEN MaTeMaTHIECKUX UIIEH.

Ha ocnoBanuu tpeboBanuii ['ocynapcTBeHHOro oOpa30BaTeIbHOrO CTaHIAPTa B COJAEPKAHUU
KaJICHIApHO-TEMATUYECKOr0 IUIAHUPOBAHMS MPEAINOJaraeTcsi peajau3oBaTh AaKTyalbHbIE B
HACcTOAIECE BpeMA KOMHGTGHTHOCTHBIﬁ, JIMYHOCTHO OpI/IeHTI/IpOBaHHI)II\/'I, )IeSITeHI)HOCTHI)IfI
MOJIXO/Ibl, KOTOpBIE ONPEACIAIOT 3a4a41 00yYeHHUs:



* MPUOOPETEHHE MATEeMAaTUYECKUX 3HAHUIA U YMEHU;

* oBJaJicHUE 000OIIECHHBIMU CITIOCOOAMH MBICTUTEIHLHOM, TBOPUYECKOM NESITEIBHOCTEH;

* OCBOCHHME KOMIIETCHIMH (y4yeOHO-TI03HABATEIbHONW, KOMMYHUKATHBHOH, peQIIEKCHBHOM,
JUYHOCTHOTO CaMOPAa3BUTHS, IEHHOCTHO-OPUEHTAIMOHHON) M MPO(hecCHOHATHEHO-TPYI0BOIO
BBIOOpA.

CornacHo NIeHCTByOIIEMY B LIKOJIE Y4eOHOMY IJIaHYy M C Y4E€TOM HalpaBJIEHHOCTH KIIACCOB
KaJICHIAPHO-TEMAaTUYECKUI TIUJIaH TPEeAyCMaTpUBaeT CJEAYIOIIME BapUaHThl OpraHU3alUU
nporuecca 00y4eHus:

* B 10 knacce 6a3oBOro ypoBHs npeanoJaraerca ooydenue B oobeme 102 yacos (3 4 B He-
J1eJ110);

Oo0Oy4yenne B 10 kiaacce B od0beme 102 yacoB (34 B Hexesqw). B cooTBeTcTBUH € 3TUM

peajm3yeTcsi THUNOBasi mnporpamma «Anrebpa u Havama aHammza , 10-11», aBTOpoB
A.H.KonmoropoBa, A.M. AoGpamona, IO.II. [JymuunbiHa u ap. B oObeme 102 wdacos.
B ToM umcne, juis mpoBeNeHHMS KOHTPOJBHBIX paboT 6 ydeOHBIX YacoB MO TEeMaM «
Tpuronomerpuueckue ¢yHkuu»-1 yac, «Tpuronomerpuyeckue GYHKIUM U OCHOBHbBIE
TpuroHoMmerpuueckue (opmynbi»-1 uvac, «OcHOBHBIE cBoiicTBa (QyHkuuu»-1 yac, «PemieHue
TPUTOHOMETPUYECKUX YypaBHEHUH U HepaBeHCTB» - | wuyac, «lIpomsBognasi» - 1 wac,
«IIpumenenue npousBoaHoI» -1 yac.

Pacnpenesnenue tem: «TpuroHomerpuueckue ¢GyHKuu» -28 yacoB, «OCHOBHBIE CBONCTBA
bynkuii» -13 yacos, «PemieHue TPUrOHOMETPUYECKUX ypaBHEHUN U HEPaBEHCTB»- 34 4acos,
«IIpou3BoaHbIE U IPUMEHEHHE ITPOU3BOIHBIX» -39 yacoB.

[TpoMexxyTouHast aTTeCcTalus MPOBOJUTCS B (POPME TECTOB, COCTABJIICHHBIX U3 3a/IaHUi ypoBHsI B
EID.

JlomamiHee 3ajaHue omucaHo Ha OOk ypokoB. [lo xomy pa®oThl, B 3aBUCHUMOCTH OT
TEMIIa MPOXOKJCHHE Marepuana HOMepa 3aJaHuil paclpeaeloTcs MO ypoKaM Tak, 4TO IO

OKOHYAaHHU U3YUCHUA 0J10Ka BCe 3aaHus BBIIIOJTHCHBI YUalllUMHUCA B 0053aTeILHOM Imopsake.

TpeGoBanus Kk ypoBHIO NOAT0oTOBKM yuyamuxcs 10 kiacca

B pezynomame usyuenus mamemamuku Ha 6A3060M ypOGHE yUEHUK O0IHCEH
3HAMb/NOHUMANb:

- 3HAYEHUE MATEMaTU4YEeCKOW HAyKH JUIsl PEIICHUs 3a]1a4, BOZHUKAIOIIUX B TEOPUU U MPAKTHUKE;
HIMPOTY U B TO K€ BPEMSI OTPAaHMUYEHHOCTb PUMEHEHHSI MaTEMaTUYECKUX METOJIOB K aHATN3y U
UCCIIEIOBAHHIO MTPOLIECCOB U SIBIICHUM B IPUPOJIE U OOILECTBE;

- 3HaU€HHE MPAKTUKU U BOMPOCOB, BOZHUKAIOIINX B caMOil MareMmatuke s (OpMUPOBAHUS U
pa3sBUTHS MaTeMaTHYECKOW HayKd; MCTOPUIO Ppa3BUTUS TOHATUS YHUCNA, CO3/aHUS
MaTeMaTUYeCKOI0 aHaJIn3a, BO3HUKHOBEHUS U Pa3BUTHSI T€OMETPHH;

- YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKM MaTeMaTUYECKUX PACCYXIAEHUH, UX MTPUMEHUMOCTb
BO BCEX 00JIacTsIX 4eJIOBEUECKOH AeATeIbHOCTH;

- BEpOSITHOCTHBIN XapaKTep pa3INvHbIX IPOLECCOB OKPYKAIOLIETO MHUPA;

AJITEBPA

ymembp:

- BBIIOJHATH apu(MeTHUecKue MACUCTBHUS, codeTass YCTHbIE U MHCbMEHHBIE IPUEMBI,
IIPUMEHEHNE BBIYHUCIUTEIBHBIX YCTPOMCTB; HAXOIWUTh 3HAYEHUs KOPHS HATYpPaJIbHOW CTEIEHH,
CTETIEHU C PALMOHAJIBHBIM I10Ka3aTesIeM, HUCIOJb3Ysl MPH HEOOXOAMMOCTH BBIYUCIUTEIbHBIC
YCTPOMCTBA; MOJIb30BATHCS OLICHKON W MPUKUAKON MPH MPAKTHYECKUX PacyeTax;



- TMPOBOJUTH MO U3BECTHBHIM (POpPMYJIaM U TMpaBUIIaM MPEoOpa30oBaHMsI OYKBEHHBIX BBIPAKECHUH,
BKJTFOYAIOITUX CTETICHH, PAIUKAIbl U TPUTOHOMETPUYECKUE (DYHKITNH;

- BBIUMCIIATH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHUU, OCYIIECTBIISII HEOOXOIUMBIC
MOJICTAHOBKH W TIpeoOpa30BaHus;

UCNOIb306aMb NPUOOPEMEHHbIe 3HAHUA U YMEHUSA 6 NPAKMUUECKOU 0eaAmelbHOCImU U noece-
OHEGHOUL JHCU3HU:

- JUIA TPaKTHYECKUX pacueToB Mo ¢dopMynamM, BKIOYas (GopMynbl, coaepiKamlie CTereHH,
pagvKagbl U TPUTOHOMETPUYECKHE (YHKIIUU, HWCTOJB3YysS NPH HEOOXOAMMOCTH CIIPaBOYHBIC
MaTepuaibl U MPOCTEUIINE BEIYUCIUTEIbHBIE YCTPOMCTBA;

OYHKIUU U TPAOUKHU

ymembp:

- ONpeNeNATh 3HaYeHHe (PYHKIUH 110 3HAYCHHUIO apryMEHTa MPU Pa3IUYHBIX CIIOCO0axX 3aJaHus
byHKIINY,

- CTPOUTD TpadMKu U3YYCHHBIX (QYHKIIUH;

- ONMChIBaTh MO TpauKy M B NPOCTEHIIMX ciaydasx o (opmyie MOBEACHHE U CBOWMCTBA
GyHKIMH, HAXOAUTH 1O TpaguKy GyHKIMKA HAMOOJBIINE U HANMEHBIINE 3HAYCHUS;

- pelath ypaBHEHMs, MPOCTEHIlIne CUCTEMbl YpaBHEHUH, UCMONb3Yysl CBOMCTBA (YHKLUUH U HUX
rpaduKoB;

UCROJI6b308aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKIMUYECKOU 0eAmeabHOCIU U nogce-
OHEBHOIL HCUZHU:

- s ONHCAaHWs C MOMOILBIO (QYHKUMH pPAa3JIMYHbIX 3aBUCUMOCTEH, NPEACTaBICHUS HX
rpadu4ecKu, HHTEPIPETAUH rPadhUKOB;

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ymemb:

- BBIYUCIISATH HpOI/ISBOI[HLIC nu nepBoo6pa3Hble BHCMGHTapHLIX ¢)YHKHHﬁ, I/ICHOJII)?,YSI cnpaBquHe
MaTepHuabl;

- UCCJICO0OBATh B HpOCTGfIHIHX cnyqaslx q)YHKIII/II/I Ha MOHOTOHHOCTBb, HAXOIUTh HaI/I6OJII)IHI/I€ u
HAaUMEHbIINE 3HaueHus (QyHKUUH, CTPOUTh TpaduKM MHOTOWIEHOB U  MPOCTEHIINX
panoHaIBHBIX (DYHKIIMI C UCTIOIB30BAHUEM alapaTta MaTeMaTUUeCKOro aHAJIN3a;

- BBIYUCIATH B TMPOCTEHIIMX CIy4asX IUIOMAAHM C UCHOJIb30BaHUEM MEPBOOOPA3HON;
UCNOJIb306aMb NPUOOPEMEeHHbIe 3HAHUA U YMEHUS 6 NPAKMUUECKOU 0esameIbHOCmU U noece-
OHEGHOUL JHCU3HU:

- I pemeHHs{ HpI/IKJ'IaI[HI)IX 3aJa4, B TOM 4YHCJIC COIUAJIbHO-O3KOHOMHWYCCKUX U (1)I/ISI/I‘I€CKI/IX, Ha
HauOOoJIbIIIME U HANMEHBIITNE 3HAYCHHU S, HA HAXOXKJIEHUE CKOPOCTU U YCKOPEHHS,

YPABHEHUA U HEPABEHCTBA

ymembo:

- pemaTh paluoHalIbHbIE, TOKa3aTeNbHbIE U JOrapu(pMHUUECKUE YPABHEHUS U HEPABEHCTBA, MPO-
CTEHIINE UPPALUOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

- COCTaBJISATh YPAaBHEHUS U HEPABEHCTBA 110 YCIOBUIO 33/1a4H;

- WCIONB30BaTh JUISl MPUOJIMKEHHOTO pEIIeHHs YpaBHEHWH W HEPAaBEHCTB TIpapUuecKUM
METO/I0M;

- n300pakaTh Ha KOOPJAMHATHOM TNIOCKOCTH MHOKECTBA PEIICHUI MPOCTEUIINX YpaBHEHUN U UX
CUCTEM;

UCnONb306aMb NPUOOPEMEHHbLE 3HARUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCmU U noéce-
OHEGHOU HCUZHU:

- U1l TOCTPOEHUS U UCCIIETOBAHNS MPOCTENIINX MATEMATHYECKUX MOJIENIEH;



HOACHUTEJIBHASA 3AIINCKA

Jlannast pabodasi mporpaMma COCTaBJieHa Ha OCHOBE lIpumMepHON MporpamMMbl CpEIHEro
(momHOTO) OO0MIEr0o 00pa3oBaHMs IO MaTeMarhke (reoMeTpusi), aBTopckoi mporpammbl JI.C.
Aranacsn, B.®.byrysos, C.B.Kagomnes u ap. «lIporpamma mo reomerpuu (0a30Bbli u
npodunbHblid  ypoBHH) 10-11 kmacce», @DenepaqbHOrO KOMIIOHEHTA TOCYIapCTBEHHOTO
00pa30BaTeIbHOr0 CTaHAapTa CPEeIHEro (IMOJTHOTO) 001Iero 00pa3oBaHusl.

['eomeTpus — OIH U3 BaKHEHIIMX KOMIIOHEHTOB MaTeMaTH4eCKOro 00pa3oBaHusi, HEOOXOAUMBbII
JUIs IpUOOpeTeHNs] KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M MPAKTHUYECKU 3HAYMMBIX YMEHHH,
dbopmupoBaHusi  A3bIKa  OMUCAHUS OOBEKTOB  OKPYXKAIOUIET0  MHpa, IS  Pa3BUTHS
IPOCTPAHCTBEHHOTO BOOOPAKEHUS M MHTYUIIUH, MaTEMaTUYEeCKOM KyIbTYpBI, IJIsl 3CTETHIECKOTO
BOCHHUTAHMS Yydamuxcs. V3ydeHue TreoMeTpuud BHOCUT BKJIaJ B Pa3BUTHE JIOTHYECKOTO
MBILICHHS, B (POPMUPOBAHUE MOHATHS JOKA3aTEIbCTBA.

Kypc reomeTpust BXOAUT B YUCIIO AUCUUILINH, BKIIFOYCHHBIX B YU€OHBIN IIJ1aH.

Ieabro npoxoXkaAeHNsI HACTOSALIETO Kypca SBIISETCS:

- OBJIQJICHHUE CHUCTEMOW MaTeMaTU4YeCKUX 3HAHUN U yMEHUH, HEOOXOAUMBIX JAJIsi MPUMEHEHUS B
NPAaKTUYECKON ACATEIBHOCTH, U3yUCHUSI CMEKHBIX TUCIUILINH, TIPOJODKEHUS 00pa30BaHMs;

- HHTEIJICKTYyaJIbHOE pa3BUTHE, (HOPMHPOBAHNE KAYECTB JIMIHOCTH, HEOOXOAMMBIX YETIOBEKY IS
MOJTHOLICHHOM >KM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH MBICIH, KPUTHUYHOCTD
MBIIUICHHS, WHTYHMIHUS, JIOTHYECKOE MBIIIICHHE, JJIEMEHTHl aJrOPUTMUYECKON KYJIBTYpHI,
MPOCTPAHCTBEHHBIX MPEICTABICHUI, CHOCOOHOCTD K MPEOIOICHHUIO TPYIHOCTEH;

- opMHpOBaHUE NPEACTABICHUHN 00 HIEsSX M METOJaX MAaTEeMaTHKU KaK YHUBEPCAIBHOTO SI3bIKa
HAyK{ U TEXHUKHU, CPEACTBA MOJICTTMPOBAHHUS SIBIICHUIN U MPOLIECCOB;

- BOCIIUTAHUE KYJIBTYPHI JINYHOCTH, OTHOLICHUS K MaTeMaTHKe KaK K 4acTH OOIIeYeIOBEYECKOM
KYJBTYpbI, MOHUMAaHUE 3HAYMMOCTH MaTeMaTHKU JJI1 HAy9HO-TEXHUYECKOTO Mporpecca.

B xonme ee pocTmkeHMs pELIAIOTCS 3a4a4M: HM3Yy4EHHE CBOWCTB IPOCTPAHCTBEHHBIX TEIl,
dbopmMupoBaHuEe YMEHUS IPUMEHATH OTyYSHHBIC 3HAHUS AJIs PEIICHUS IPAKTUYECKUX 3aad.

B pesynbrare npoxoxaeHus NporpaMMHOIO Marepuaia oOydaroluiics uMeeT NMpeacTaBJIeHue
0.

1) MareMarWke Kak YHHMBEPCAIBHOM SI3BIKE HAyKH, CpPEACTBE MOJCIMPOBAHHS SIBICHUN U
IPOIIECCOB, 00 UAEAX U METO/IaX MaTeMaTUuKU;

2) 3HaYCHUH MPAKTHKH W BOTPOCOB, BOSHUKAIONINX B CAMOW MaTeMaTHKe IJisi (OPMUPOBAHUS U
pa3BUTHS MaTeMaTHYeCKON HayKH;

3) yHUBEpPCAaTbHOM XapaKTepe 3aKOHOB JIOTMKA MAaTEeMaTHYeCKUX PaCCYXKICHUH, UX
IPUMEHUMOCTH BO BCEX 00JIacTsAX YeTOBEUECKOH NesTeIbHOCTH;

3HaeT (MpeaMEeTHO-MH(POPMALIMOHHAS COCTAaBISIONIas pe3yabrara 00pa3oBaHMsl):

KakuM 0O0pa3oM TeoMeTpusi BO3HHKJIA W3 MPAKTHUYECKUX 3a/Jad 3eMJIEMEpUs; INpPUMEpH
T€OMETPHUYECKUX OOBEKTOB M YTBEPKICHUN O HUX, BAYKHBIX JUIS IPAKTUKH;

yMmeeT (JesTeIbHOCTHO - KOMMYHHUKaTHBHAs COCTABIIAIONIAs pe3y/bTara 00pa3oBaHus):
-OBJIaZICBaTh MAaTE€MaTUYeCKHUMU 3HAHUSMU M YMEHHSIMH, HEOOXOIUMBIMH B TOBCEIHEBHOM
JKU3HU, N7 U3YyYCHHs [IKOJIBHBIX €CTECTBEHHOHAYUYHBIX JMCLUUIUIMH Ha 0a30BOM YpOBHE, IS
nojgyyeHus: o0pa3oBaHusl B 00JacTsIX, HE TPeOYIOUIMX YIIyOJ€eHHOM MareMaThdecKoil
HOATOTOBKH.

Conep:xanne o0yueHust
IF'EOMETPUA
I'eomeTpus Ha II0CKOCTH
CBolicTBO OHCCEKTpHCHl yIvla TpeyrolbHHMKa. PerieHue TpeyrojbHUKOB. Bbluncienue
OuccekTpuc, MeIuaH, BBICOT, PAJUYCOB BIHMCAHHOW M OMHCAHHOW OKpyKHOCTeH. DopMyibl
IIoniad TpeyrojibHUKa: Gopmyna [epoHa, BeIpakeHHE IJIOLIAAN TPEYrojdbHUKA Yepe3 paauyc
BIIMCAHHOW U ONMCAHHOW OKPY>KHOCTEH.
Beluncnenye yrioB ¢ BEpIIMHONW BHYTPH M BHE KpYra, yIila MEXAy XOpIOoH U KacaTelIbHOM.



Teopema 0 mpousBeneHUH OTPE3KOB XOpH. Teopema o KacarenbHOM M cekyuen. Teopema o
CyMMe€ KBaJIpaTOB CTOPOH M JMaroHajlel napajieaorpamma

Bnucannble u onucaHHble MHOTOYrolbHUKU. CBOMCTBA M IPU3HAKU BIMCAHHBIX U ONMCAHHBIX
YEThIPEXYTrOJIbHUKOB.

I'eomeTpuyeckue MecTa TOYEK.

Pemenue 3a1au ¢ NOMOIIbIO0 T€OMETPUYECKUX IIPe0OPa30BaHUI U F€OMETPUUECKUX MECT.
Teopema Yesvl u meopema Menenas.

Onnunc, eunepbona, napabona Kak 2eomempuyecKue Mecma mouex.

Hepaspewumocms knaccuueckux 3a0ay Ha nOCmpoeHue.

IIpsiMble M MJI0CKOCTH B npocTpaHcTBe. OCHOBHBIE NOHATUS CTEPEOMETPUH (TOUKA, MpsMasd,
IUIOCKOCTh, POCTPAHCTBO). [IoHamue 06 akcuoMamuieckom cnocoboe nOCMpoeHUs 2eoMempui.
[Tepecekaromuecs, napajuleibHble U CKPELIUBAIOIIMECS MHpsMble. YIoJll MEXAy HpSIMbIMH B
npocrpadcTBe. [lepneHnukynspHocTs npsmbix. [lapamienbHOCTh W NEPHEHIUKYISPHOCTH
OpsAMOM UM IUIOCKOCTH, MpHU3HAKM U cBoWcTBa. Teopema o Tpex NepHEHIUKYIApax.
[leprieHauKy/Isp M HAKJIOHHAA K IIJIOCKOCTH. YTOJ MEXAY IPSIMOM U INIOCKOCTBIO.
[TapannenbHOCTh IJIOCKOCTEH, MNEPHEHAMKYISIPHOCTh IUIOCKOCTEHM, NpPU3HAKU U CBOMCTBA.
JIByrpaHHbIi yroi, JMHEWHBIN yrojl ABYTPAHHOTO yIVIA.

PaccrosiHus OT TOuKHU 70 I0CKOCTH. PaccrosHue oT mpsiMoil 10 11ockocTH. PaccTosHue Mexay
napajuleIbHBIMU IIJIOCKOCTSMU. PaccTosiHre MeX Ay CKpELMBAIOUMUCS IPSIMbIMHU.
[TapannensHoe npoekTHpoBaHue. OpTOroHalbHOE NPOEKTUpOBaHUE. [L10uadb opmo2onanbHou
npoekyuu  MHo20y2onbHuKa. 1300paxeHue IIPOCTPAHCTBEHHBIX ¢buryp. L{enmpanvroe
npoekmuposanue.

Mmuororpannuku. Bepiinnsl, pedpa, rpaHu MHOTrorpaHHuka. Pazeepmra. Muoeoepannvie yaubi.
Buinykavie mnozoepannuxu. Teopema Diinepa.

[Tpusma, ee ocHOBaHus, OOKOBBIE peOpa, BHICOTA, OOKOBAs MOBEPXHOCTb. [IpsimMas 1 HakIOHHAs
npusma. [IpaBunbsHas npusma. [apannenenunen. Kyo.

[Tupamuna, ee ocHoBaHue, OOKOBbIe peOpa, BbICOTa, OOKOBasi NMOBEPXHOCTb. TpeyrojabHas
nupamua. [IpaBuibHas nupamMuga. YcedeHHas mupamMua.

Cummetpuu B KyOe, B apaJljIeNICIUIEAC, 8 npUMe U nupamuoe.

Ilonamue o cummempuu 6 npocmparncmee (YenmpanbHas, 0Ceas, 3epKailbHas).

Ceuenust MHOrorpaHHukoB. [loctpoenue ceueHuit.

[IpeacraBineHne O NpPaBUIBHBIX MHOTOTPaHHUKAX (TeTpasap, KyO, OKTadap, AOAEKayIp U
HUKOCAIP).

Tena n noBepxHocTu Bpamenus. [[wmHap n xoHyc. YceueHHsll koHyc. OCHOBaHME, BBICOTA,
OoKoBasi MOBEPXHOCTb, OOpasyromiasi, pasBepTka. Ocegvle ceuenus U ceueHus NapaiieibHvle
OCHOBAHUIO.

[lTap u cdepa, ux ceuenus. duunc, eunepbora, napabona Kax ceyenus kouyca. KacarempHas
wiockocth K coepe. Cohepa, enucamnnas 6 MmHocoepanHux, cgepa, ONUCAHHASL OKONO
MHO202PAHHUKAL.

Lununopuueckue u KoHuvyecKue n08ePXHOCMU.

O0bemMbl Tesl U IJIOIIAAH UX MOBepPXHOCcTel. [Tonsamue 06 obveme mena. Omuouienue 06vemos
NOOOOHbIX Mell.

®opmyibl 00beMa Ky0a, napaliesenumneaa, Npu3Msl, uInHIpa. PopMynsl 00beMa MUpaMuAbl 1
KoHyca. DopMysbl TUIOIIAAN TMOBEPXHOCTEH HMIMHIpAa U KoHyca. PopMmynsl oObema miapa u
rIomasu chepsl.

Koopaunatrel m BeKTOpBbI. J[eKapTOBbl KOOpAMHATHI B IpocTpaHcTBe. Popmyna paccTOSHUSA
MEXy ABYMsI TOUKaMH. YpaBHeHUS chepsl u niockocmu. Qopmyna paccmosanus om moyku 00
NIIOCKOCTU.

BexTopel. Moayne Bekropa. PaBeHCTBO BEKTOpOB. ClIOKEHHE BEKTOPOB U YMHOXKEHHE BEKTOPA
Ha 4mucllo. Yroi Mexay Bektopamu. KoopauHarsl Bekropa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
Konnuneapusie BekTopbl. Pa3znokeHue BeKTopa IO JABYM HEKOJUIMHEAPHBIM BEKTOpPaM.
KommnanapHblie BeKTOpbI. Pa3noxeHne o TpeM HEKOMILJIaHAPHBIM BEKTOPaM.



O0mue yyeOHbIE YMEHUS, HABBIKH U CIIOCOOBI 1eSITeJIbHOCTH

Ognagenue OOUIMMH YMEHHUSMH, HABBIKAMH M CIOCO0AMH JEATEIbHOCTH KaK CYIIECTBEHHBIMHU
JJIEeMEHTAMU KYJBTYphl SIBIIIETCS HEOOXOAMMBIM YCIOBHEM pAa3BUTHUS U  COLMATU3ALUU
IIKOJIbHUKOB.

IHo3HaBaTeqbHAs 1EATEJIbHOCTD.

Hcnonb3oBanue s TO3HAHUS OKPYKAIOIIETO MHpa Pa3IMYHBIX METONOB (HaOIoneHue,
U3MEpEHHE, OIbIT, SKCIIEPUMEHT, MOJEIupoBaHue U Ap.). OmnpenereHue CTPYKTypbl 0OBbEKTa
MO3HAHUS, TMOUCK M BBIICICHHE 3HAYUMBIX (DYHKIMOHANBHBIX CBA3€H M OTHOIICHUN MEXIy
YacTSAMHU LIEJIOr0. YMEHHUE Pa3fesiaTh IPOLECCHhl HA 3Talbl, 3BE€Hbs. BblIeneHHe XapaKTepHBIX
IIPUYMHHO — CJIEAICTBEHHBIX CBSA3EH.

OmnpeneneHue aaeKBaTHBIX CIOCOOOB pelICHUS Yy4yeOHOW 3aJaud Ha OCHOBE 3aJaHHBIX
anroputMoB. KoMOWHMpOBaHWE W3BECTHBIX AITOPUTMOB JESITEIBHOCTH B CUTYallMsX, HE
MPEANOIaralonX CTaHJapTHOE IPUMEHEHHE OTHOTO U3 HHUX.

CpaBHEHHE, CONOCTaBJICHUE, KIACCU(UKAIMS, PAHKUPOBaHHE OOBEKTOB MO OIHOMY HIIH
HECKOJIbKUM TPEJIOKEHHBIM OCHOBAaHUSAM, KpPUTEpHUsIM. YMEHHE pa3iuudarh (akT, MHEHHE,
JI0Ka3aTeJIbCTBO, TUIIOTE3Y, aKCHOMY.

HccnenoBanre HECHOXKHBIX MPAKTUYECKUX CUTYallMM, BBIABUKEHUE MPENJIOKEHUN, TOHUMAHUE
HE0O0XOJMMOCTH UX ITPOBEPKU HA MPAKTHUKE.

TBopueckoe pelnieHue Y4eOHbIX U MPAKTUYECKUX 3a/1a4: YMEHHE MOTHBHPOBAHHO OTKAa3bIBATHCS
oT o0pasia, WCKAaTh OpPUTHHAJBHBIC DEHICHHUS; CAMOCTOSTEIbHOE BBHIMOJIHEHUE PA3TUYHBIX
TBOPYECKUX pabOT; ydacTHe B MPOECKTHOMN JAEITEIHbHOCTH.

NudopmaninoHHO — KOMMYHHKATHBHAS 1eSITeIbHOCTb.

AJeKBaTHOE BOCIPUSITHE YCTHOM pedH U CIOCOOHOCTD MepeaBaTh co/lepsKaHne MpOoCIyIaHHOTO
TEKCTa B C)KaTOM WJIM Pa3BEPHYTOM BHUJIE B COOTBETCTBUU C 1I€JIbIO YU€OHOTO 3aJaHusl.
Oco3nanHoe Oerioe 4YTeHHE TEKCTOB pa3jMuYHbIX CTUJIeH © JKaHPOB, TPOBEICHUE
MH(OPMAILIMOHHO — CMBICIIOBOIO aHaJIn3a TeKcTa. Vcronb30BaHue pa3IMyHbIX BUAOB YTCHUS
Brnanenue MOHOIOTHYECKOW M AMAIOTUYECKOW peublo. YMEHHE BCTYIaTh B pedyeBoe OOIleHueE,
yuacTBOBarh B aAuainore. Co3JaHue NUCHbMEHHBIX BbICKA3bIBAaHUI, a/J€KBaTHO IEpeJaroLInX
MNPOCIYHIIaHHYI0 U MPOYUTAHHYIO MH(OPMAIMIO C 3alaHHOM CTENEHBI0 CBEPHYTOCTH (KPaTKo,
BBIOOPOYHO, TI0JTHO). CocTaBieHue MiaHa, Te3UCOB, KOHCTEeKTa. [IpuBeaeHue nmpumMepos, moaoop
apryMeHToB, (GOpMYyIUpOBaHHE BbIBOAOB. OTpa)ieHWe B IMHUCBMEHHOM WM YCTHOH ¢opme
pEe3yAbTaTOB CBOEH JIEATEIBHOCTH.

YMmenue nepedpazupoBars MbICTb. BIOOp W MCTIONB30BaHUE BBIPA3UTENBHBIX CPENICTB s3bIKA U
3HAKOBBIX CHCTEM (TEKCT, TalOnuila, cxema, ayAuOBHU3YalbHBIH psAJ U JAp.) B COOTBETCTBUU C
KOMMYHUKAaTUBHOM 3a/1aueii, cepoil u curyanneit oomeHus.

Hcnonp3oBanue [Uisl pelIEHUs] I103HABAaTENbHBIX M KOMMYHHUKAaTHBHBIX 3a/ad pPa3JIMYHBIX
WMCTOYHUKOB HMH(OpPMAILIMU, BKJIIOYAs OSHIMKIONEIWH, CIOBapH, CIOPaBOUYHUKH, HHTepHeT —
pecypchl u Apyrue 0a3bl JaHHBIX.

PeduexcuBHasi 1eITeJIbHOCTD.

CamMocTosiTenbHasi OopraHu3alusl yueOHOW JAeATeIbHOCTH (IIOCTAHOBKA IIEIH, IUIAHWPOBAHUE,
OTpeJieIeHue ONTUMAJIBHOTO COOTHOIIEHUS LIeIM W CPEeNCcTB M Jp.). BraneHue HaBbIkaMu
KOHTPOJISL U OLIEHKU CBOEH NeATeIbHOCTH, YMEHHEM IPEABUIETh PE3YIbTaThl CBOUX JEHCTBUM.
[Touck u ycTpaHeHHE NPUYUH BO3HUKIIMX TpyAHOcTed. OlleHMBaHME CBOMX Y4€OHBIX
JOCTH)KEHUHM, MOBEIEHUs, YepT CBOEW JIMYHOCTH, CBOETO (U3UYECKOTO U SMOIMOHAIHHOTO
cocrosiHusi. Oco3HaHHOE omnpeeneHne chepbl CBOUX MHTEPECOB U Bo3MokHOCTel. Colmonenue
HOPM TOBEJICHUS B OKpYXKalollel cpee, MpaBuil 3J0pOBOT0O 00pa3a KU3HU.

Brnagenne yMeHMsIMM COBMECTHON AESTEIBHOCTH: COINIACOBAHUE U KOOPAMHALMS JEATENbHOCTU
C IPYTMMH €€ y4acCTHUKaMU; OObEKTHBHOE OIICHHMBAHHUE CBOETO BKJIaJa B pelIeHre 00InX 3a7a4
KOJUJIEKTHBA; Y4eT OCOOCHHOCTEW pa3jIMYHOrO POJIEBOTO TMOBEIEHHS (JIUAep, MOTYMHEHHBIH U

zp.).



OLIGHI/IBaHI/Ie CBOCfI NCATCIIBHOCTU C TOYKH 3peHI/IH HpaBCTBeHHBIX, HpaBOBBIX HOpM,
ACTETUYECKHUX IIEHHOCTEH. Vcronb30Banme CBOMX MpaB M BHITIOJHEHUE CBOUX O0sI3aHHOCTEH Kak
rpaKIaHWHA, WieHa 00IIecTBa U y4eOHOTO KOJIEKTHBA.

MeTtoabl ¥ IPUEMbI, HCIIOJIb3yeMble ITPH 00y4YeHU N reOMeTPHH:

- IPUHIUIIBI TEXHOJIIOTUHU YPOBHEBOH nuddepeHuanuu;

-mojiaua Marepuaia OJI0KaMu;

-MECTO MHOFOKpaTHOI‘O HOBTOpeHI/ISI;

- 0OBSICHUTEIIBHO-UJUTFOCTPATHBHBIN;

- 00y4eHHE C MPUMEHEHHEM OIOPHBIX CXEM.

Tekyumuii KOHTPOJIb OCYILIECTBASIETCSI B BHIE CAMOCTOATEABHBIX paboT, 3a4éToB,
IIHUCBMEHHBIX TECTOB, MaTEMATHYECKHUX MOUKTAHTOB, YCTHBIX N MTHCHBMEHHBIX
OIIPOCOB II0 TeMe YPOKa, KOHTPOABHBIX paboT 1o pazmesamM ydeOHHUKA.

TpeOoBaHNsI K YPOBHIO OATOTOBKH BBLINYCKHUKOB

B pesynomame u3zyuenus mamemamurku Ha npO@uibHOM ypoGHE YUEHUK 00JIHCEH
3HATh/IIOHUMATh

® 3HaYEeHNE MaTeMaTHdeCKON HayKu i1 pCHICHUA 3aJad4, BO3HHKAIOIIUX B TCOPHUU U
MPaKTHKE; MIUPOTY U OTPAHUYEHHOCTb NMPUMEHEHHUS MaTeMaTHuyeCKUX METOJOB K aHajau3y M
MCCJIEIOBAaHUIO TIPOIIECCOB U SIBJIICHUN B MPUPOJIE U OOIIECTBE;

* S3HAQUCHUC TIIPAKTUKK MW  BOIIPOCOB, BO3HUKAIOIIHNX B camoi Mare€MaTuke, A
q)OpMI/IpOBaHI/ISI " Pa3BUTHA MaTeMaTHu4yeCKon HAYKU;
* uacn  paCliupCHus  YHUCJIOBBIX  MHOXCCTB  KakK crocoba MNOCTPOCHUA  HOBOTO

MareMaTU4eCcKoro amnrapara Uil peleHds NPakTUYEeCKUX 3aJad M BHYTPEHHHUX 3a1ad
MaTeMaTUKH;

. 3HaueHWe HJIell, METOJOB W pPE3YyJAbTaTOB ajareOpbl M MaTeMaTHYECKOro aHaiu3a Ui
IIOCTPOEHMS MOJENIEN pPEeANIbHBIX IPOLECCOB U CUTYaLlNH;

. BO3MOYKHOCTH I'€OMETPUU JUIsl ONIMCAHUS CBOWCTB peajbHBIX MIPEIMETOB U UX B3aUMHOIO
PaCIIOJIOKEHHUS;

. YHHUBEpPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MAaTeMaTH4YeCKHUX PpacCyXIECHUH, HX
IPUMEHUMOCTD B PA3JIMYHBIX 00JACTSIX YEIOBEUECKOM IEATEIbHOCTH;

. pasnuure TpeOoBaHMH, MpPEIbSBISEMBIX K JOKa3aTellbCTBAM B  MaTE€MAaTHKe,
€CTECTBEHHBIX, COLMATbHO-IPKOHOMUYECKHUX Y TYMaHUTAapPHBIX HAyKax, Ha IPAKTHKE;

. pOJIb AKCHOMATUKH B MAaTEMAaTHKE; BO3MOXHOCTb IIOCTPOCHUS MAareMaTHYeCKUX TEOPH

Ha aKCHOMaTW4yecKOW OCHOBE; 3HAY€HHE aKCHOMAaTUKM JUIsl IpYyrux oOsacTedl 3HaHUS U UL
MIPaKTUKH;

. BEPOSTHOCTHBIX XapaKTep Pa3IUYHBIX IPOLECCOB M 3aKOHOMEPHOCTEW OKPY)KaIOIIEro
MUDPA;

I'EOMETPHUSA

yMeTb

. COOTHOCHUTh IUIOCKME TeOMeTpHuecKue GUIryppl U TpeXMepHble OOBEKTBI € HX

ONMCAHUSMHM, UYEpTeKaMU, M300paKEHUSAMHU; pa3inyarb U  AHAJIU3UPOBATH  B3aWMHOE
pacrionoxeHnue Gpuryp;

. n300paxxarb reoMeTpruyeckre (GUrypsl U Teja, BHIIOIHATh YEPTEX MO YCIOBHUIO 3a/1auu;

. pelarh reOMETPUYECKUE 3a/1a49H, ONTUPASICh HA U3YYEHHBIE CBOMCTBA IUNIAHUMETPHUUECKUX
U CTepEeOMETPUYECKUX (UIryp U OTHOIIEHWH MEXIy HHMH, MPUMEHsS anreOpandeckuii u
TPUTOHOMETPUUYECKUH amapar;

. MIPOBOJUTH JTOKA3aTEIbHBIE PACCYKICHMS IIPU PEIICHHWH 3a7ad, JOKa3bIBaTh OCHOBHBIE
TEOPEMBI Kypca;
. BBIUUCIISATH JTMHEWHBIE 3JIEMEHTHI U YIIIbl B IPOCTPAHCTBEHHBIX KOH(PUTYpaIUsIX, 00bEMBI

U 1jomaiun HOBCpXHOCTCfI MPOCTPAaHCTBCHHBIX TCII U UX HpOCTCﬁMHX KOM6I/IHaI_[HI>'I;
i MPHUMCHATH KOOp)II/IHaTHO-BeKTOpHIﬂf/'I METOM IJIA BBIYHMCICHUA 0THOI].ICHPH71, paCCTOHHI/Iﬁ n



YIJIOB;
. CTPOUTBH CEUCHHSI MHOTOIPAaHHUKOB U N300pakaTh CEUCHMs TEJl BPALCHHUS;

HCIIO0JIB30BaTDb HpHOﬁpeTeHHLIe S3HAHUHA MU YMCEHUS B HpaKTH‘leCKOﬁ HCATCJIBbHOCTH H

MOBCEHEBHOM KM3HHU JUIS:
. uccaeoBaHusl (MOJIETUPOBAHMS) HECIOXKHBIX IMPAKTUYECKUX CUTYyallMii Ha OCHOBE

M3YYCHHBIX (DOPMYIT U CBOKCTB (DUTYD;
. BBIUMCIICHUS JUIMH, IUIOMaJed W OOBEMOB pEANbHBIX OOBCKTOB TMPH PEIICHUU

MPAaKTHYCCKUX 3aJad, HUCIIOJIb3ysS IIPU HGO6XOI[I/IMOCTI/I CIIpaBOYHUKN W BBIYUCIIHUTCIBHBIC

YCTpOMCTBA.



