1. IOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma mo marematuke aisi 11 kiacca cocrtaBlieHa Ha OCHOBE CIICTYIOIIUX
HOPMAaTUBHBIX JOKYMEHTOB:
— OenepanbHOro 3akoHa OT 29 mekabps 2012 1. Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;
— ®enepaabHOr0 KOMIIOHEHTA TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa,
YTBEP)KJICHHOTO MprKa3oM MunucrepcTBa oopazoBanus Poccuiickoit @eneparuu ot 05.03.2004
Ne 1089;
— denepanbHOro IMepeuHs y4eOHHKOB, PEKOMEHJIOBAHHBIX (JOIMYIIEHHbIX) MHHHCTEPCTBOM
oOpa3zoBanus 1 Hayku P® K UCTIONB30BaHUIO B 00pa30BATEIBHOM MPOLIECCE B TEKYIIEM YUeOHOM
rozy;
— Oo6pazoBatenbHoii nnporpammbl MOV bonbiienaratkunckas COILL;
— Yye6noro minana MOY Bomnbmenararkuackas COIL;
— I'uruennveckux TpeOOBaHMN K YCIIOBHSIM OOYYEHHs B 00LIe00pa30BATEIbHBIX YUPEKIACHUAX
CanlluH 2.4.2.2821-10 ot 29 nexadps 2010 roga Ne 189;
— IIporpammbr  oO6mieoOpa3zoBaTenbHBIX yupexkaeHHi: Anrebpa u Havyana aHanmza. 10-11
Kiacchl/ aBropbi-coctaputenu: M.M.3ybapesa, A.I'. Mopakosu4/- M.: Muemo3una, 2009.
- Ilporpammsr 006meoOpa3oBaTenbHbIX yupexaeHuii: I'eomerpus 10-11 knaccsr/ CocTaBUTEN:
T.A. Bypmucrposa /- M.: [Ipocsemenue, 2010.

JlanHas paboyas mporpaMma npeHa3HaueHa Juist padoThl o yuyeOHHKaM: AnreOpa u Havyaia
MaTemaruueckoro asanusa. 10-1lkmaccel. A.I'. MopakoBuu.- M.: Muemosuna, 2013r;
I'eomerpus. 10-11 kmaccer. A.B.IToropenos -M.: IIpocsemenne 2013r.

esn 1 3a1a4m NporpaMMmsI:

e @opMHpOBaHUE MNPEJICTABICHUA O MAaTEMAaTUKE KaK YHUBEPCAIbHOM S3BIKE HAYyKH,
CPE/ICTBE MOJICTTUPOBAHMS SBJICHUI U IIPOLIECCOB, 00 UIEAX U METOJIaX MaTEMaTHKH,

e Passutne JIOTUYECKOTO MBITIICHHS, MPOCTPAHCTBEHHOIO BOOOpaXeHusl,
AITOPUTMHUYECKON KYJIbTYpPbl, KpUTUYHOCTHA MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM IS
Oynymeil mpodecCHOHATBPHOM NeATENbHOCTH, a TaKXKe IMOCIEIYIOIIero OO0ydeHus B
BBICIIEH IITKOJIE;

e OsnajeHre MaTeMaTUYECKUMH 3HAHUSIMHU H YMEHUSIMHU, HEOOXOIUMBIMH B TIOBCEAHEBHOU
JKU3HU, JJI U3YYCHUS IIKOJBbHBIX €CTECTBEHHOHAYUHBIX TUCIUILIMH Ha 6a30BOM ypOBHE,
JUISL TIOJTydeHUsI 00pa30BaHus B 001aCTsIX, HE TPEOYIOMINX YrTyOJIeHHOM MOATOTOBKH;

e Bocnuranue cpencrBaMM MaTEMaTUKUA KyJbTYPbl JIMYHOCTH, MOHUMAHMS 3HAYUMOCTH
MaTeMaTUKH JUIsl HAYYHO-TEXHUYECKOIO MPOTPECCA, OTHOLIEHUS K MaTEMaTUKE KaK 4YacTH
00111e4YeIOBEUECKOM KYJIBTYpPhl 4epe3 3HAKOMCTBO C HMCTOPHEHW pa3BUTHS MAaTEMATHKH,
IBOJIIOIMEH MaTeMaTUUYECKUX HJICH.

2. OBIIIASA XAPAKTEPUCTHUKA

O0mas xapakrepucTuka yueOHOro npeamera

MaremaTnueckoe 0Opa3oBaHHE B CpeIHEH IIKOJIe CKIAAbIBACTCS M3  CIETYIOLINX
COJIEpXKATEIhbHBIX KOMIOHEHTOB (OJ0KOB): «Apudmernukay, «Anrebpa u anreOpa Havaia
aHanmuzay, «['‘eomeTpus», «IIEMEHTHl JIOTUKH, KOMOWHATOPUKH, CTAaTUCTUKH U TEOPUHU
BEpOATHOCTEW». B cBOEI COBOKYITHOCTH OHHM OTpa)katoT OOraThlif ONBIT 00YYEeHHsI MaTEMAaTHUKE B
Halllell CTpaHe, YYUTHIBAIOT COBPEMEHHbIE TEH/ICHIIMN OTEYECTBEHHOM U 3apyOeKHOU LIKOJIBI U
MO3BOJIAIOT ~ PEAIM30BaTh I[OCTABJIEHHBIE IME€pe]l IIKOJbHBIM OOpa3oBaHMEM LEJIM Ha
UHPOPMALIMOHHO €MKOM TPAaKTHYeCKH 3HAUMMOM MaTepuaye. OTH cojepKaTelbHble



KOMIIOHEHTHI, Pa3BHBAsCh HAa MPOTSDKEHUH BCEX JIeT OOydYeHHUs, €CTECTBEHHBIM 00pa3oM
MEPETJICTAIOTCS U B3aUMOJICHCTBYIOT B yU€OHBIX Kypcax.

Auiredpa ¥ HayaJjia aHAJIM3a HaleleHa Ha (OPMUPOBAHHUE MATEMATHUUYECKOTO armapaTa
JUISL pellieHusl 3a7ja4 U3 MaTeMaTUKH, CMEXHBIX MPEJAMETOB, OKpPYKaIoLIeH peanbHOCTH. S3bIK
anreOpbl MOJYEPKUBACT 3HAUYCHHWE MATEMATHKU KaK SI3bIKa JUISl TIOCTPOSHUS MATEeMATHUECKUX
MojieJIeil, MpOLEeccOoB U SBICHWI peasbHOro mupa. OIHON M3 OCHOBHBIX 3a7auy M3y4eHUs
anreOphl SABISCTCS PA3BUTUE ATOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOT0, B YaCTHOCTH, ISt
OCBOEHHUSI Kypca UHGOPMAaTUKH;, OBJAQJCHHE HaBbIKAMHU JIEAYKTHUBHBIX PaCCYXKJICHUU.
[TpeoOpazoBanre CHMBOJMYECKUX (OPM BHOCHUT CBOW cHelU(UYSCKUN BKIIA] B Pa3BUTHUE
BOOOpaX€HUs, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYECTBY. Jlpyroil BakHOW 3amaueit
W3YYCHUS anreOphl SBISETCS MOJIyYCHUE IIKOJBHUKAMHM KOHKPETHBIX 3HAHHWHA O (PYHKIHAX Kak
Ba)KHEHIIe MaTeMaTH4eCKOW MOJENU JUIsl ONHCaHUsS M HCCIEAOBaHUSA Pa3HOOOPa3HBIX
MPOLIECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCTOHEHITUAIBHBIX, IEPUOUYECKUX U JPYTHUX),
JUTst GOPMUPOBAHUSA Y yUAIIUXCS NMPEACTABICHUI O POJIM MaTEMaTHKU B PA3BUTHH LIUBUIIN3ALIUN
U KYJIBTYPHI.

Takum oOpa3oM, B XOJ€ OCBOCHMsS COAEpKaHHS Kypca aiureOppl W Hadaja aHaau3a
yyamecs moxy4aroT BO3MOXKHOCTb:

® pa3BUTh IPEACTABICHUSA O 4YHUCIE W PpOJIM BBIYMCICHUH B YEIOBEYECKOM IIPAKTHKE;
chopMHpOBaTh  NPAKTUYECKUE  HABBIKM  BBIIOJHEHMS  YCTHBIX,  IHUCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYMCICHUM, PA3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

e OBJIAJCTh CHMBOJMYECKHM S3BIKOM ajiredpnl, BbIpaboTaTh (OpPMaIbHO-ONEPATUBHBIE
areOpanyeckre YMEHMs M HAay4WUThCSl INPUMEHATh MX K PEIICHUI0 MaTeMaTHYeCKUX U
HEMAaTeMaTUYECKUX 3a/1a4;

® U3YyYuTh CBOWCTBA U TIpadUKU 3JIEMEHTAPHBIX (YHKLUMH, HAYYHUTHCS HCIOJIb30BaTh
(GyHKLUMOHANBHO-TpaQUUeCKre TNPEACTABICHUS JUIs OINUCAaHMS M aHalu3a pPeaybHbIX
3aBUCHMOCTEH;

® [IOJY4YWUTb INPEICTABICHUSA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHpE U O
pasIMYHBIX CIOCO0aX MX H3ydeHHs, 00 0COOEHHOCTSX BBIBOJIOB M MPOTHO30B, HOCALIMX
BEPOSITHOCTHBIN XapaKTep;

®  Da3BUTH JIOTHUECKOE MBILIUIEHUE U PEeYb — YMEHHS JIOTMYeCKH OOOCHOBBIBAThH CYXKICHMS,
IIPOBOJUTH HECJIOXKHBIE CHUCTEMATH3alUU, I[PUBOJUTH IIPUMEPBI M KOHTPIPUMEDHI,
MCIIOJIb30BATh Pa3IMUHBIC SI3bIKM MAaTEMAaTUKH (CIIOBECHBIN, CUMBOJINYECKUH, TpadUUeCKUil)
JUISL WILTIOCTPALY, UHTEPIPETALMH, apIYMEHTALUK U JOKa3aTelIbCTBA;

e copmMHupoBaTh NPEACTABICHUS 00 H3ydaeMbIX MOHATHUSAX W METOJaX KaK BaKHEHIINX
CpencTBax MaTeMaTU4E€CKOro MOJEIUPOBAHUS PEAIBHBIX IIPOLECCOB U SIBICHUM.
I'eomeTrpusi — OAMH U3 BaXHEHWIIMX KOMIIOHEHTOB MAaTeMaTUYECKOro o0Opa3oBaHUS,

HeoOXxonuMasi JiIsl TMPUOOPETeHHMs KOHKPETHBIX 3HAHMH O TNPOCTPAHCTBE M NPAKTUYECKU

3HAUMMBIX YMEHUH, (OPMUPOBAHUS S3bIKAa OMUCAHHUS OOBEKTOB OKPYXKAIOLIETo MHpa, A

pasBUTHSI MPOCTPAHCTBEHHOTO BOOOPAKEHHMsSI M WHTYUIMM, MATEeMaTHUYECKOW KYIbTYpBI, s

ACTETUYECKOTO BOCIUTAaHMs Yydamuxcs. M3ydeHwe reomMeTrpuu BHOCUT BKIIAJ B pa3BUTHE

JIOTMYECKOTO MBILIIEHHS, B (POPMUPOBAHNE TOHATHS JOKa3aTeIbCTBA.

Ilenpr0o u3y4yeHUs Kypca TIE€OMETPUM SBJISAETCA CUCTEMATUYECKOE W3Y4YEHHE CBOWCTB
reOMETpPUUYECKUX (UTyp Ha IUIOCKOCTH, Pa3BUTHE JIOTMYECKOI'O MBIIUIEHUS W MOJArOTOBKA
ammapara, HEOOXOJIUMOTO s M3Yy4eHHMsS CMEXHBIX IUCHUIUIMH M Kypca CTepeoMeTpuu B
CTapIINX KJIaccax.

Kypc xapakrepusyercs palMOHAIBHBIM COYETAHMEM JIOTMUECKOM CTpPOroCTH U
T€OMETPUYECKOW HAIVISIAHOCTH. YBEIMYMBACTCS TEOPETHUYECKas 3HAYMMOCTh M3y4aeMOIo
MaTepHuaa, paclIupsIOTCs BHYTPEHHUE JIOTHYECKUE CBSA3U KypcCa, IOBBIIIAECTCA POJIb ACIYKLIHH,
CTeNeHb a0CTpaKIMKM M3y4aeMOro MaTepuaia. Ydyalluecs OBJIAJEBAIOT IMPUEMaMU aHAJIUTHUKO-
CUHTETUYECKOM  JEATENbHOCTH IIPU  JOKA3aTelIbCTBE TEOPEM M PELIEHHUH  3a/4ad.
CucremaTuueckoe H3JIOKEHHE Kypca TO3BOJIAET HayaThb paboTy 1o (HOpMHUPOBAHUIO



NpPEJCTAaBICHUN y4alluxcs O CTPOSCHHMH MaTeMaTU4YeCKOH Teopuu, OOecleurBaeT pa3BUTHE
JIOTUYECKOr0 MBIIUICHUS IIKOIBHUKOB. M310keHNe MaTeprana XapakTepu3yeTcs MOCTOSHHBIM
oOpalieHrneM K HarIsTHOCTH, UCIIOJIb30BAHNEM PUCYHKOB M YepTeKeil Ha BCeX ATanax o0yueHus
U pa3BUTUEM I'€OMETPUYECKOM MHTYUIMM Ha 3ToW ocHoBe. lleneHanpaBiieHHOe oOparieHue K
nprMepaM U3 NPAaKTUKUA PAa3BHBAECT yMEHHUE YYAlIMXCS BBIWICHSATh FeOMETpUYecKkue (akThl U
OTHOLICHHS B IIPEIMETaxX W SIBJICHUSX NEHCTBUTEIBHOCTH, UCIIOJIB30BATH SI3bIK F€OMETPHUH IS
UX OIMCAHMUS.
M3y4yeHne nporpaMMHOI0 MaTepuaa Kypca FeOMETPUH 1aeT BO3MOKHOCTD y4alIuMCS:

o 0CO3HAaTh, YTO TeOMEeTpuYecKkue (OpPMBI SBISIOTCA WACATM3UPOBAHHBIMU 00Opa3aMu
peabHbIX O0BEKTOB;

. Hay4UTHCS UCIIOJI30BATh FEOMETPUYECKHUM SI3bIK JUIS OIMCAHUS IIPEAMETOB OKPYKAIOILIEro
MUpa;

. HOJYYUTh MIPEICTABICHHUS O HEKOTOPBIX 00JACTIX NPUMEHEHUsI TEOMETPUU B OBITY, HAyKe,
TEXHUKE, HCKYCCTBE;

. YCBOUTH CHCTEMAaTH3MPOBAHHBIE CBEACHUS O IUIOCKUX (uUrypax W  OCHOBHBIX
T€OMETPUYECKUX OTHOLICHHUSX;

. nproOpecTH OMNBIT ACTYKTUBHBIX PAcCYXJIEHHI: yMETh JO0Ka3bIBaThb OCHOBHBIE TEOPEMBI
Kypca, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHHS B XOJ€ PEILECHU 3a1a4;

. Hay4HTHCS PEIIaTh 33/1a4M Ha JOKA3aTeIbCTBO, BBIYUCICHUE U ITIOCTPOCHUE;

o OBJIQIETh HA0OPOM 3BPHUCTHK, YaCTO MPUMEHSEMBIX NPU PEIICHUH IUIAHUMETPHUECKUX

3a]a4 Ha BBIUMCIICHHE U JIOKA3aTeNbCTBO (BbIAEICHUE KIHOYEBOW (DUTYpHI, CTaHIAPTHOE
JOTIOJTHUTEIBHOE IOCTPOCHUE, TEOMETPUYECKOE MECTO TOUEK U T. I.);

o MPUOOPECTH OMBIT MPUMEHEHHS aHAJTUTUUYECKOTO ammapaT (anredpandeckue ypaBHEHUS U
Ip.) AJsl pelIeHUs] TeOMETPUYECKUX 3a/1ay.

Mecto npeamera B geiepaibHOM 0A3MCHOM y4eOHOM ILJIaHe

CornacHo ¢QenepanpHOMy 0OazucHOMY Yy4eOHOMY IUIaHY JUisi 0Opa30BaTeIbHBIX
yupexaennit Poccuiickoit @enepannu Ha m3ydenne marematuku B 10 kmacce orBoxutest 170
4yacoB M3 pacueta 5 yacoB B Henemwo. IIpu stom 102 yaca oTBoguTCA Ha M3y4deHHE Kypca
anreOphl ¥ Havaj aHAJIM3a U3 pacueTa 3 Jaca B He/Ielto, 68 4acoB OTBOAUTCS HA U3YUYEHHUE Kypca
reoOMEeTpHUH U3 pacyera 2 yaca B HEJEIIO.

[11aHOBBIX KOHTPOJIEHBIX YPOKOB - 13 4.

3. COAEP KAHUE YYEBHOI'O IPEAMETA

Aure0pa u Ha4aJIa aHAJIU3a

Crenenu u kopHu. CreneHHble QyHKIUH.

[ToHsiTHE KOpPHS N-Ml CTENEHW W3 JEUCTBUTEIBHOrO 4uciia. OyHKIMU y =, UX CBOMCTBA U
rpadpuxu. CpoiicTBa KOpHS n-ii creneHu. lIpeoOpazoBaHue BBIPAXKEHUN, COJEPIKAIINX
panukansl. CTeneHb C palMOHAIBHBIM IOKa3zaTeleM M ee cBoiicTBa. [loHsitne cremeHu c
JNEeUCTBUTENbHBIM MoOKa3areneM. CBOHCTBA CTENEHUW C JICUCTBUTENbHBIM IOKA3aTENEM.
Crenennble QyHKINHU, UX CBOMCTBA U rpaduKu

IlokasaTenbHas U Jorapupmuyeckas QyHKINH.

[TokazarenpHast ¢yHkOus, ee cBoiictBa u rpaduk. I[loka3zaTenbHble YypaBHEHHS.
IToka3arenbHbIE HEPABEHCTBA.



[Monsitue norapudma. Oynknust y = 10g 5 X, ee cBoiicTBa u rpaduk. CpoiicTBa 10rapudmosB.
OcHoBHOe Jorapudmuueckoe ToxaecTBo. Jlorapudm npousBeneHusi, YaCTHOTO, CTEIMEHHU.
[lepexox k HOBOMY OCHOBaHUIO Jorapu¢pma. JlecATHUHBI M HATYpaJbHBIH JOrapudMmsl,
ygucio €. [IpeoOpa3oBaHue MpOCTEMIIMX BBIPAKEHUH, BKIIIOUAONIUEe apudmeTnyeckue
olepanry, a TaKKe OINEpalrio BO3BEACHUS B CTENEHb U OMNEPAIUI0 JIOrapu(pMHUPOBAHHUS.
Jlorapudmuueckue ypaBHenusa. Jlorapudmuueckue HepaBeHcTBa. JuddepenupoBanue
noKa3aTeabHOH U JorapugMuyeckoi GyHKINI.

IlepBooOpa3Hasi U MHTErpaI.

[TepBooOpa3zHass u HeompeaeraeHHbIM uHTerpai. [IpaBuia OTBHICKaHHS TNEPBOOOPA3HBIX.
Tabnuia OCHOBHBIX HEONPEIEICHHBIX HHTETPAJIOB.

3ajauyu, NPUBOASIIME K IOHATUIO ONpEelieHHOro uHrerpana. lloHarue ompeneneHHOro
unrerpana. ®opmyna Herorona — JleiOHuma. Beraucnenue miomanei 1iockux ¢Guryp c
IIOMOILBIO ONPEJEIICHHOrO0 HHTETpaJIa.

DJIeMeHTBhI MATEMATHYECKOH CTATUCTUKH, KOMOMHATOPUKHU M TEOPUU BEPOSATHOCTEN.

TabnmuuHoe M TpaduuecKkoe MpEeACTaBICHUE NaHHBIX. UHMCIOBBIE XapaKTEPUCTUKHU DSIOB
naHHbix. [loouepenuplii ¥ OJHOBpEMEHHBIH BHIOOP HECKOJIBKHX JJIEMEHTOB U3 KOHEYHOT'O
MHO)kecTBa. DopMynbl yuciaa NEPECTAHOBOK, COYETaHWM, pa3MmelieHuil. Pemenue
KOMOMHATOpHBIX 3amady. @Popmyna Ounoma Heiorona. CpoiicTBa OMHOMHHAIBHBIX
koo dunuentoB. Tpeyrompuuk [lackams. DnemeHTapHbIE M CIIOKHBIE cOObITHA. CiydaifHble
coObiTst W uX BeposTHocTu. Cratuctuueckas o0OpaboTrka maHHbIX. [Ipocreiinime
BepoATHOCTHbIE 3afaun. CoueraHus u pasmeunieHus. lloHATHEe O HE3aBUCHUMOCTH COOBITHH.
BeposTHOCTh M cTaTHCTHYecKash 4acTOTa HACTYIUIEHUs COOBITHA. PellleHne mpakTUYecCKuX
331a4 ¢ IPUMEHEHUEM BEpPOSTHOCTHBIX METOAOB. PaccMOTpeHue CiydyaeB M BEpPOSTHOCTh
CYMMBI HECOBMECTHBIX COOBITUMN, BEPOSTHOCTH MIPOTUBOMOJIOKHOTO COOBITHS.

YpaBHeHusi u HepaBeHcTBa. CHCTeMbl yPABHEHUH M HEPABEHCTB.

PaBHOCHIIBHOCTH ~ ypaBHeHuH. OOmmMe  METOAbl  pPEUICHHS  ypaBHEHM:  3aMeHa
ypasuenus h(f(x)) = h(g(x))ypaBuenuem f(X) = g(x), pa3nokeHne Ha MHOXKHTEIH, BBEICHUC
HOBOW MepeMeHHOH, (YyHKIMOHaIbHO-Tpaduueckuii Meton PemieHue mnpocTedINX cHUCTEM
YpaBHEHUH C IByMSI HEU3BECTHBIMH.

PemieHne HepaBeHCTB C OJIHOM NEpPEeMEHHOW. PaBHOCHUIIBHOCTh HEPABEHCTB, CHCTEMBI U
COBOKYIIHOCTM HEPABEHCTB, HWPPALMOHAIBHBIE HEPABEHCTBA, HEPABEHCTBA C MOJYJISIMU.
Cucrembl ypaBHeHu#. Mcronp3oBaHHe CBOMCTB M rpaduKkoB (GYHKUMH TpU  peLIeHUH
ypaBHEHUW M HEpaBeHCTB. Meroa uHTepBajioB. M300pakeHHEe HA KOOPIAMHATHOW IUIOCKOCTH
MHOJKECTBA PELICHUI YPAaBHEHWM M HEPABEHCTB C JBYMsl IEPEMEHHBIMH U HUX CHCTEM.
[IpumeHeHne MaTeMaTUYECKUX METOOB IPH PEIIEHUU COJAEPKATENbHBIX 33aJa4 U3 pa3IMuHbIX
oOnacreil Hayku U npakTUku MHTepnperalus pe3yapTara, yueT pealbHbIX OrpaHUUYEHH.
YpaBHEHMS U HEPABEHCTBA € TapaMeTPaMHU

I'eomerpus

MHoOrorpaHHuKHu

JIByrpaHHBIN U MHOTOTPaHHBIN yIyibl. JIMHEWHBIN yroa ABYIPAaHHOIO yriia. MHOTOrpaHHUKH.
Ceuenust mHororpaHHukoB. Ilpusma. Ilpsmas u mnpaBunbHas npusMmbl. l[lapannenenunen.
IMupamupa. Yceuennas nupamuna. [IpasunpHas nupamuaa. IlpaBuibHble MHOTOTPaHHUKH.

OcHoBHasi meJb — JaTh y4YallMMCsSl CHCTEMaTHYeCKHe CBEIeHUS 00 OCHOBHBIX BHAAX
MHOI'OI'PAaHHUKOB.

Ha wmarepuane, CBS3aHHOM C H3Y4YEHHEM IMPOCTPAHCTBEHHBIX T€OMETPUYECKUX GUryp,
MIOBTOPSAIOTCA U CUCTEMATU3UPYIOTCS 3HAHUSA YYalluXCs O B3aMMHOM pPacCIOJIOKEHUU TOYEK,
HPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, 00 N3MEPEHUU PACCTOSIHUM U YTJIOB B IPOCTPAHCTRE.

IIpocTpaHCTBEHHBIE IIPEACTABICHUS YYAIUXCS pPA3BUBAIOTCS B IIPOLECCE pELICHUs
00JBpIIOro uMcia 3ajad, TPeOYIOIUX Paclo3HABaHMS Pa3IMYHBIX BHIOB MHOIOTPAHHUKOB U
(dopM UX cedeHuH, a TaKKe MOCTPOCHUSI COOTBETCTBYIOIIUX YePTEkKEH.



[IpakTuueckass HampaBICHHOCTb Kypca peaju3yeTcsi 3HAUYUTENIbHBIM  KOJIUYECTBOM
BBIUMCIIUTEIbHBIX 3a7ay.

Tesa BpaleHus

Tena BpamieHus: UWIHMHIP, KOHYC, map. Cedenus ten BpameHus. KacatenbHas MIOCKOCTh K
niapy. BnucanHble u onMcaHHble MHOrorpaHHUKH. lloHATue Tena M ero MOBEPXHOCTH B
TEOMETPHH.

OcHoBHasi HeJb — II03HAKOMUTH Yy4YalllUXCsl C MPOCTEUINMMHU TeJIaMM BpallleHUs U HX
CBOMCTBaMH.

[TonaBnsitoriee  OONBIIMHCTBO 3a7ad K OTOW TeMe MPEICTaBIseT co0OW 3amadu  Ha
BBIUMCJICHUE [JIMH, YTJIOB M IUIOMIAJed IUIOCKUX (UTYp, UYTO OIpenesseT MNPaKTHUYECKYIO
HAIpPaBJIEHHOCTh Kypca. B Xoze uX pelieHus] NOBTOPSIIOTCS U CUCTEMAaTU3UPYIOTCS CBENIEHUS,
M3BECTHBIC YYalllUMCSl U3 KypCOB IUIaHUMETpUU U crepeomeTpun 10 kiacca, — pelieHue Tpe-
YTOJIbBHUKOB, BBIYMCIIEHUE JJIMH OKPY)KHOCTEH, pacCTOSHUM U T. JI., YTO IO3BOJIAET OPraHUYHO
MOCTPOUTH TMOBTOpeHUe. [Ipu pelieHuu BBIUMCIUTENBHBIX 3aJa4 CcleAyeT MOIIAepKUBATh
JIOCTaTOYHO BBICOKUI YPOBEHb 0OOCHOBAaHHOCTH BBIBOJIOB.

O0beMbI MHOTOTPAHHUKOB

[lonsitue 06 o6beme. OOBEMBI MHOTOTPAHHUKOB: TMPSMOYTOJIBHOTO U  HAKJIOHHOTO
napajuieNIenuIneoB, Mpyu3Mbl, mupamMusl. PaBHoBenukue Tena. O0beMbl MOJOOHBIX Tell.

OcHoBHasi Helb — TPOJOJDKUTH CUCTEMATUYECKOE H3YYEHUE MHOTOTPAaHHUKOB U Tell
BpaIlleHUs B XOJI€ PEIICHUS 3a/1a4 Ha BHIYUCIICHHE UX 00HEMOB.

[TonsiTue o6bemMa U €ro CBOMCTBA MOTYT ObITh M3y4€Hbl HAa O3HAKOMHUTEIBHOM YPOBHE C
OMOpOW Ha HArJsAHbIC MPEACTABICHUS U KM3HEHHBIH onbIT y4amuxcs. [Ipu BeiBome Gopmyn
00BEMOB MPSMOYTOJIBHOIO Mapajuleienuesa, MNUpaMHuabl, LUIMHApPAa U KOHYCa IIMPOKO
MIPUBJICKAIOTCS MPUOIMKEHHBIC BBIYUCICHUS W WHTYUTUBHBIC MPEACTABICHHS YYalUXCS O
npenenbHoM repexosae. OT yuammxcs MOXXKHO He TpeOoBaTh BOCIIPOM3BEIECHMS BBIBOJA ITHUX
dopmyn. BeiBoxg ¢dopmynbl oObeMa Iiapa MpPOBOJIUTCS C HCIONb30BaHHEM HHTerpana. Ero
MOKHO BBIIIOJHUTh B KayecTBE pELIEHUS 3aJad Ha YpoKax ajureOpbl M HayaJl aHajlu3a.
Martepuan, cBsi3aHHBII ¢ BbIBOJAaMU (HOPMYIIbI 00bEMa HAKIIOHHOTO Mapaljiesienumneaa u oomei
dbopmysbl 00BEMOB TEN BpAILICHMs, UMEET CIYKEOHBIH XapakTep: C €ro IMOMOIIbI0 3aTeM
BBIBOJIATCS (hOPMYJIBI 00BbeMa MPU3MbI U 00bEMa I1apa COOTBETCTBEHHO.

bonbmimHCTBO 3a7ay B TEME COCTAaBISIIOT 3aJaud  BBIYUCIUTEIBHOTO XapakTepa Ha
HEMOCPEJICTBEHHOE MPUMEHEHUE H3YyUYEHHBIX (HOPMYII, B TOM YHCIIe HECIOKHBIE PAKTHUECKHE
3a/1a4i.

O0beMbI M MOBEPXHOCTH TeJI BPALCHHUS

O6beM nmiIMHIpa, KoHyca, mapa. O0beM apoBOro CErMEHTa U CEKTOpa.

[TonsiTre mnomaau noBepxHocTu. [Inomanyu OOKOBBIX MOBEPXHOCTEW HMUIUHAPA U KOHYCA,
TJI01ab ChEpPHI.

OcHoBHasi melb — 3aBEPLINTh CUCTEMATHYECKOE M3YyUEHUE TEJI BPAIICHHs B IpOIECCEe
pelieHus 3a/1a4 Ha BbIYMCIICHUE TIOMIAeH X TTOBEPXHOCTEH.

[loHsiTEe TIOWIAAM TOBEPXHOCTH BBOAMTCS C ONOPOM HA HArJIAIHBIE NPEICTABICHUS
yyalmxcs, a 3aTeM MoJIy4aeT CTPOroe onpeseeHue.

[TpakThdeckass HampaBIEHHOCTh Kypca OMpeAensercss OONbIIUM KOJMYECTBOM 3a]ad
NPUKIAJHOTO  XapakTepa, 4YTO  WrpaeT  CYIIECTBEHHYIO  poJib B  OpraHu3aluu
poOpPUEHTAIIMOHHON paObOTHI C YUAIIUMHUCS.

B xone pemieHuss reoOMeTpUUYECKHX U HECIOXKHBIX TMPAKTUYECKUX 334ad OT YHal[uXcs
TpeOyeTcsl yMEHHE HeNOCpPEACTBEHHO™ MpHUMEHATh H3ydyeHHble ¢opmynsl. [lpu pemeHun
BBIUMCIUTENBHBIX  3a/Jad  CcleAyeT MOANEPKUBAaTh  JOCTaTOYHO  BBICOKUH  YpOBEHb
000CHOBaHHOCTHU BBIBOJIOB.

IToBTOpEHUE Kypca reomeTpum

5. YYEBHO- METOIUYECKOE U MATEPUAJIBHO- TEXHUYECKOE

OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA



1. IIporpammbl. Anrebpa um Hauyana MaTemaruueckoro anammsza. 10—11 kimaccsl / ABT.-cocCT.
N.N. 3y6apera, A. I'. Mopakosuu, 2010.

2. MopakoBuu A.I'. AnreOpa u Hadana mMareMarudeckoro aHaimmsa. 10—I11 kmaccel: YaeOHUK
JUIS ydamnmuxcslt o0rieoOpa3oBaTebHbIX yupexaeHui (0a30BbIi ypoBeHb). M.: MHeMo3WHa,
2012.

3. MopakoBudA.l'., Jenumenall.O., KopemxoBa T.A., Mumyctuna T.I'., Cemenor II.B.,
Tynbuunckas E.E. AnreOpa u Hauana matematudeckoro ananusa. 10—11 kmaccel: 3agauyHuk
JUIS ydammxcs oOlie- oO0pa3oBaTeNbHBIX YUpekaeHui (0a30BbId ypoBeHb). M.: MHeMo3uHa,
2011.
4. Mopakosuu A. I'., Cemenos II. B. Anrebpa u Hauana marematudeckoro aaimza. 10—11
Kiaccel: Metoanueckoe nocobue it yuutens. M.: Muemo3suna, 2010.

5. Tmu36ypr B.M. Anre6pa m Hauyama matematudeckoro anammsa. 10-11 kmaccer (6a3oBbId
ypoBeHs). Koutponbsasie padotsl / [lox pen. A.I'. Mopakosuva. M.: Muemo3suna, 2010.

6. AnekcannpoBa JI.A. AnreOpa ¥ Hayajma maTemMaTudeckoro anamusa. 10—I11 kmaccel.
Camocrosrenspabie padotsl / [Tog pea. A.I'. MopakoBuda. M.: Muemo3una, 2010.

7. Pypykun A.H., MacnennukoBa M.A., Mummna T.I'. [loypounsie pa3paboTku mo anredpe u
HadayiaMm a"anuza: 11 ximacc. M.: BAKO, 2011.

8. KonTponbHO-u3MepuTenapHbie MaTepuainbl. Anredpa u Havana ananusa: 11 kiacc / Coct. AH.
Pypykun. M.: BAKO, 2011.

9. Kouwarun B.B., Kouarnuna M.JI. EI'D 2014. Maremaruka. Temarnueckue TpEeHUPOBOUHBIE
3ananus. M.:Okemo.

10. CeménoBa A.JI., flmenko M.B. EI'D 2014. Marematnka. TumoBble 3K3aMEHAIIMOHHEIC
BapuaHThl. M.: HanmonansHoe oOpa3oBanue, 2013.

11. IloropenoB A. B. T'eomerpus. 10—11 xmaccer: YueOHHK ans oOuieo0pa3oBaTeIbHBIX
yupexenuii. M: [Ipocsemenue, 2012.

12. BecenoBckuii Cb., Psabounnckas B.Jl. JlumakTudyeckue maTepuaibl 1Mo reomerpuu mis 11
kiacca. M.: IIpoceemenne, 2010.

13. 3uB B.I'., Meiinep B.M., baxauckuit B.®. 3agauu no reometpun anaa 7-11 kimaccoB.- M.:
[Tpocsemienue, 2010.

14. A.AnteiHoB I1.1. I'eomerpust, 10—11 knaccel. Tectbl: YueOHO-MeTOqMYECKOE TTOcOOHe. M.
Hpoda, 2010.

15. 3emnsakoB A.H. Meronuueckue pekomeHganuu kK yaeOnuky. M.: Ilpocsemmenue, 2009.

16. 3BaBuu JI.U., Pszanosckuii A.P., Takym E.B. HoBble KOHTpOJIBbHBIE U IPOBEPOUHBIE PaOOTHI
no reometpun. 10-11 kmacesl. M: [Ipoda, 2010.

17. Epmosa A.Il, TI'onoGoponpko B.B. CamocTosTenbHble U KOHTPOJbHBIE pPabOTHI IO
reomeTpun. PazHoypoBHeBbIE nuakTHUecKkue Matepuans st 11 knacca. M: Unekca, 2013.

18. [Monouckuit B. b., Pabunosuu E.M., SAxup M.C I'eomeTpusi. 3agadyHuK K MIKOJILHOMY KYpCY,
7—11 xnaccel. M.:ACT-ITPECC, 2010.

6. INTAHUPYEMBIE PE3YJIbTATBI U3YUYEHUSA ITPEJIMETA



B pe3yabTare u3ydeHnsi MATEMAaTHKH BBIIYCKHHUK J0JIKEH

3HATH/TIIOHUMATh

® 3HAUYCHUC MaTeMaTI/I‘ICCKOfI HayKI/I JJIA pemeHI/m 3aJa4, BOSHUKAIINX B TeOpI/II/I nu
MIPaKTHUKE; IIUPOTY U B TO K€ BPEMS OIPAaHMYCHHOCTh MPUMEHEHHUS MaTEeMaTHUYECKUX METOJIOB K
aHAIM3Y U MCCIIEOBAHUIO MPOIIECCOB U SIBJICHUN B IPUPOJIC U OOIIECTBE;

® 3HAUYCHHWE IMPAKTHUKH M BOIPOCOB, BO3HUKAIIIMX B CaMOH MaTeMaTHKE JIs
GbopMHpPOBaHMS W PA3BUTHS MaTEMaTUYECKOW HAYKH,; HCTOPHUIO Pa3BUTHS IOHATHS 4YHCIIA,
CO3JJaHUsI MAaTEMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS FT€OMETPUH;

® VHHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTUKM MaTEMAaTHYECKUX PaCCYKICHHH, WX
MIPUMEHUMOCTB BO BCEX 00J1aCTIX YEI0BEUCCKOM JIeATEIbHOCTH;

® BEPOSTHOCTHBINA XapaKTEp Pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MUPA;

AJI'EBPA

yMeThb

e BBINOJHATh apU(PMETUUYECKHE JIEHCTBUS, COUeTasl YCTHbIE U IHCbMEHHBIE ITPUEMBI,
NPUMEHEHHE BBIYMCIMTEIBHBIX YCTPOWCTB; HAXOIWTh 3HAUCHHsS KOPHS HAaTypalbHOW CTENEeHH,
CTENIEHU C palMOHAIbHBIM I[IOKa3aTeneM, Jiorapudma, HUCHONb3ys INpU HE0O0XOAUMOCTH
BBIUUCIIUTENIFHBIE YCTPOIMCTBA; IMOJB30BAThCA OICHKOW M TPUKUAKOW NPU MPAKTUIECKHX
pacuerax;

e TIPOBOAMTH MO HM3BECTHBIM (OpMyJiaM M IpaBHiaM IpeoOpa3oBaHus OyKBEHHBIX
BBIPa)KEHU, BKIIIOYAIOIUX CTENEHH, paJiuKaibl, JorapupMbl 1 TPUTOHOMETPHUECKUE (PYHKIUHY;

e BBIUHCIATH 3HAYCHUS UHUCIOBBIX W OYKBEHHBIX BBIPRKEHHUH, OCYIIECTBIISSA
HE00X0/1MMbI€ MOJICTAHOBKH U IIpeoOpa3oBaHus;

e OIpeneNsaTh 3HaueHHe (PYHKIMH [0 3HAYCHHUIO apryMeHTa MPH Pa3JInYHbIX CIIOco0ax
3a7iaHus QyHKLNY;

e CTpOUTh rpauKu N3ydeHHBIX (HYHKIIHIA;

e ONUCBIBaTh IO rpauKy M B MPOCTEHINMX CiIydasx IO (opMmyne HOBEJeHHE U
CBOMCTBA (PYHKIWH, HAXOAUTH 10 TpaduKy PYHKINN HANOOJBIINE U HAMMEHBIINE 3HAYCHUS;

e pemaTh YpaBHEHUs, NPOCTEHIINE CHUCTEMbl YpPAaBHEHHH, MCIIONb3Ysl CBOMCTBa
byHKUIMH 1 UX rpadUKOB,

HCI0Jb30BATh NPHOOPeTeHHbIE 3HAHNS U YMEHHUs] B NPAKTHYECKOH JeATeJbHOCTH
Y TOBCEAHEBHOM KM3HM IS

e OIUCAHMA C MOMOUIbI0 (DYHKIMH pasiuYHBIX 3aBUCUMOCTEH, NPEACTaBICHUS HUX
rpaduyecku, HHTEpIpeTauu rpaduKoB;

e IPAKTUYECKUX PAcyeToB Mo (opMmysaM, BKIItoUas GopMyIbl, COAEpIKAIINe CTENeHH,
pamukansl, JorapuMbl ¥ TPUTOHOMETpUYECKHE (YHKIMH, WCHOIB3Yys IMPH HEOOXOTUMOCTH
CIpaBOYHBIEC MaTE€PHUAJIbI M MIPOCTEHIIINE BEIUNCINTENBHBIE YCTPOMCTBA,;

HAYAJIA MATEMATHYECKOTI'O AHAJIN3A

yMeThb

e BBIYMCIATH POU3BOJHBIE U MEPBOOOpA3HBIE PJIEMEHTAPHBIX (YHKUUH, UCTIONb3Ys
CTIpaBOYHBIC MATEPHAIBI;

e ccileloBaTh B IMPOCTEHIIMX clydasX (QYHKIMM Ha MOHOTOHHOCTb, HaXOIHUTh
HanOoOJIPIINE W HAWMEHBIINE 3HA4YeHUS (YHKIUH, CTPOUTh TpaduKH MHOTOWICHOB W
NPOCTEUIINX pallMOHATBHBIX (DYHKIIMI C HCIIOJIb30BAaHUEM allapaTra MaTeMaTHYeCKOro aHaIu3a;

e  BBIYHCIATH B MPOCTEUIINX CIyYasixX TUIOMIAIN C HCIIOIB30BaHUEM TIEPBOOOPA3HON;

e pemaTh palMoHalbHBIE, IOKa3aTeJIbHbIE W JIorapu(MUUYECKUE YpaBHEHUS U
HEpaBEHCTBA, MMPOCTEHINNE NPPAMOHATBHBIE U TPUTOHOMETPUIECKHE YPABHEHUS, HX CHCTEMBI;

e COCTaBISITh YpaBHEHUS U HEPABEHCTBA MO YCJIOBUIO 33Jauy;

® JCIOJIb30BaTh /ISl TPUONMKEHHOTO pEIIeHWs YpPaBHEHWH W HEPaBEHCTB
rpadu4ecKuit MeTox;



e u300pakaTb Ha KOOPJMHATHOM IUIOCKOCTH MHOJKECTBA PEIICHUH MpOoCTeHInX
YpaBHEHUH U UX CHUCTEM;

HCII0JIb30BATH NPHOOPeTeHHbIe 3HAHUSI 1 YMEHHUSI B IPAKTHYeCKOM 1esTeJJbHOCTH
U NOBCEAHEBHOM KU3HM IS

e peulcHUSA MPUKIAOHBIX 3a4ad, B TOM 4YHUCIE COLHMAIBHO-DKOHOMUYECKUX U
¢u3nyecknx, Ha HauOOJbIIME M HAMMEHBIIME 3HAYCHMs, HAa HAXOXKIACHUE CKOPOCTH U
YCKOPECHHUS;

e IIOCTPOCHHS U UCCIIECIOBAHMS IPOCTEUIINX MATEMATHYECKUX MOJCIIEH;

9JIEMEHTHBI KOMBHUHATOPUKMU, CTATUCTUKHA n TEOPUH
BEPOSITHOCTEM

yMeThb

e pemaTrh NPOCTeHIIMe KOMOMHATOPHBIE 3a7a4d METOJIOM Iiepedopa, a TakkKe C
HUCITIOJIB30BAHUECM N3BCCTHBIX (bOpMy.]'I;

e BBIYHCIATH B MPOCTEHINHMX CIydasx BEPOSTHOCTH COOBITHI HAa OCHOBE IOJCYETa
YHCJIla UCXOJ0B,

HUCIIOJIb30BaAThH npuoﬁpeTeHHLIe 3HAHUA H YMECHHUSA B HpaKTH‘{eCKOﬁ JEATCJIBbHOCTHN
M MOBCEeIHEBHOM KU3HHU IS

L] aHaJIn3a peaJILHLIX YHCJIOBBIX JaHHBIX, HpeI[CTaBJIeHHI)IX B BHIC I[I/IarpaMM,
rpaduKoB;

e aHanm3a HHGOPMAIMH CTATUCTHYECKOTO XapaKTepa;

TFEOMETPUS
yMeTh:
® pacro3HaBaTb Ha YEpPTEkKax M MOJEISAX IPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH
TpEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;
® ONUCHIBaTh B3aUMHOE pACIOJIOKEHHE TMpPSMBIX U IUIOCKOCTEHl B INPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXKICHHSI 00 3TOM pacIiooKeHUH,
® AHAIM3MPOBaTh B MPOCTEHIIMX CIy4asxX B3aUMHOE pAaCHOJOXKEHHE OOBEKTOB B
IPOCTPAHCTBE;
e 1300pakaTh OCHOBHBIE MHOTOTPAHHUKHM M KpPYIJIbI€ TE€Ja; BBIMOJHATH YEPTEXH IO
YCIIOBUSIM 3ajiay;
® CTPOMTH INpOCTEHIINE CEUeHUs KyOa, MPU3MBbI, TUPAMU/IBI;
e peuarh MIAHUMETPUUYECKUE U MPOCTEHIINE CTEPEOMETPHUECKUE 3a]aull Ha HaX0XIeHHE
reOMEeTPUYECKUX BEIMYUH (JJIUH, YIIIOB, IJIOIIaAeH, 00BeMOB);
® CIOJIB30BaTh NPU PEIICHUU CTEPEOMETPUUYECKUX 3aJad IUIaHUMETpUuyeckue (hakThl U
METO/IBI;
® [IPOBOJUTH JOKa3aTeIbHbIE PACCYKICHHUS B XO/I€ PELICHNUS 3a/1ay;
UCNOIb306AMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYUECKOU 0eAmeabHOCmU
U NOBCEOHEBHOIL IHCUSHU:
e U MCCIeNOBaHUs (MOIEIMPOBAHUS) HECIIOKHBIX MPAKTUUYECKUX CUTYyalluii Ha OCHOBE
M3YYEHHBIX (DOPMYII U CBOMCTB QUryp;
BBIUMCJIEHHS] 00bEMOB U IIOIIAJIEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJI IPU PEIICHNUN
MPAKTUYECKHX 3ajay, UCIOIb3Ysl P HEOOXOAUMOCTH CIIPABOUYHUKH U BBIYUCIUTENbHBIE

YCTpOICTBA.



