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ITosscHUTe/IbHAA 3alIMCKa

CrtatyC nOKYMEHTA.

Pabouast mporpamma 1o matematuike 10-11 Knacc mpodubHBIN YpOBeHb 0011je00pa3oBaTe/ibHON
IIIKOJTbI, COCTaB/IeHa Ha OCHOBE:

1. depepasbHBIN KOMIIOHEHT TOCYJAapCTBEHHOTO 0O6pa3oBaTe/lbHOTO CTaHAapTa,
yTBepxeHHbIl [Ipuka3om Munobpa3oBanusi PO Ne 1089 ot 05.03.2004;

2. TlpuMmepHble MporpamMmmebl, CO3/jaHHbIe HAa OCHOBe (heflepabHOr0 KOMIIOHEHTa
rOCy/lapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHjapTa, PeKOMeHI0BaHHbIe MUHUCTEPCTBOM
obpa3zoBanus 1 Hayku P® mpuka3 Ne 03-1263 ot 07.07.2005. I'ocymapcTBeHHast
niporpamma fijisi 001ieo6pa3oBaTesbHBIX LIKOJ, TUMHA3MMH, vlieeB. MaremarHka.
CocraBuremu: I'M. Ky3HenoBa, H.I. MuHztOK.

3. TIporpammel ajist 0611[e00pa30BaTe/IbHbIX KO/, TUMHA3HH, TUIieeB. MaTeMaTHKa.
Cocrasurenu: I'M. KysHenioBa, H.I. MuHztoK. PekoMeH0BaHO [lenapTaMeHTOM
obpa3oBare/bHBIX MPOrpaMM U CTaHAAapTOB 00I1iero oopa3oBaHuss MUHUCTEPCTBA
obpazoBanus Poccuiickoit ®enepariyu, 2002 rof. Mcrosib3oBanack nporpaMmma
ob6meobpa3oBarenbHbIx yupexaenuit AJITEBPA I HAUAJIA AHAJIM3A 10-11-i
knaccel. CocraButens: T.A. BypmuctpoBa. Mocksa “IIpocseljenure”, 2009 rog,.

4. Tlporpammsbl o anreGpe ¥ HauasaM MareMaryuyeckoro aHanu3a 10-11-x Knaccos
(mpoduseHBIA ypoBeHb) aBTopoB M.1.3ybapeBoii, A.I"MopakoBuya.

5. Ilporpammsl 1o reometpuu aBTopos A.B.IToropesos u fp.
Pabouast mporpamma mpeycMaTprBaeT UCIIOb30BaHWe yueOHMKa Mo ajaredpe:

A.T. Mopaxkosuy, I1. B. CemeHoB. Ayrebpa v Hauaia aHaiam3a. 11-i knacc. B 2 u. YueGHUK.
3agauHuK. [11s1 0611je06pa3oBaTe/ibHbIX yupexxaeHni ( MpoduibHbIA ypoBeHb) — M.
Muemo3uHa 2011 r;

YueOHUK COOTBETCTBYET TPeOOBAaHUSIM CTaHZAPTA IO KypCy anreOpbl M Haua aHa/in3a
(mpodunbHLIM ypoBeHb). OTIMUUTETEHBIMIA 0COOEHHOCTSIMH yueOHUKA SBISIFOTCS
paljMoHa/IbHOe CoueTaHe UeTKOCTH U I0CTYMTHOCTU U3/I0)KeHUs1, TIPUOPUTETHOCTh
GbyHKI[MOHATbHO-TpadUyeCcKoi TMHWM, Ha/TMuke 0O/bIIOr0 YKC/Ia TIPUMEPOB C TTOAPOOHBIMU
pemieHusiMu. [IpakTryeckue 3alaHUst K KypCy COZlep>KaTcsi BO BTOPOM ero 4aCTU — 3a/ladHUKe.
YueOHUK TIPO/I0/DKAeT HauaTyro B 8-M 1 9-M kmaccax mHuio A. I MopakoBuya i1t Co3maHHBIN
Ha e[IMHOM KOHIIENTYya/IbHOM OCHOBE, KOMIUIEKT YUeOHUKOB /1/1s1 8-11-T0 K/1acCoB 0becrieurBaeT
Ha/IeXXHYO TIpeANpoGUIbHYI0 U TPOGWIBLHYIO MTOJATOTOBKY yJall[uxcsi. Y 4eOHUK 00ecrieurBatoT
TIOJTHOLIEHHYIO peajiu3aliyio CTaHzAapTa.

OOyueHre reoMeTpUH BeIETCS 110 yueOHUKY: 'eomerpust 10-11: YueOHUK AJist
ob6mieobpa3oBarenbHbIX yupexaeHuit/ A.B.IToropenos. — M.: [Tpocserenue, 2009.

CTpyKTypa JOKyMeHTa.

Pabouast mporpamMMa BKJIIOUaeT CJIeAyIOIire pasziesibl: MOsICHUTe IbHAsI 3aIliCKa NpeJiMeTa MaTeMaTHKa,
pacripesiesieHrie yueOHBIX 4acoB 10 pa3zesiaM IpejMeTa, TpeOoBaHUs K pe3y/ibrataM 00ydeHus U
OCBOEHHIO COJiep)KaHUsI MpeIMeTa MaTeMaTHKa, OCHOBHOE COfiep>KaHHe MaTeMaTHKH IaHHOTO KJacca,
TpeOOBaHUSA K YPOBHIO TOZTOTOBKHM YYaIlIUXCs JAHHOTO K/lacca, yueOHoe U yueOHO-MeTo[uuecKoe
obecrieueHrie 0OyueHUs A/ YUALUXCS M YUUTesIs], yaeOHO-TeMaTHueCKUi TI/IaH JaHHOTO Kiacca,
TeMaTU4ecKoe IIaHUPOBaHUe.



[MaBHOUW T1Ie/bI0 IIIKOJILHOTO 0O0pa30oBaHMe SIB/ISIETCS pa3BUTHe peOeHKAa KaK KOMITeTEHTHOU
JINYHOCTU TIyTEeM BKJIFOUEHUS ero B pa3/iMyHble BUbI LIeHHOCTHOM Ue/loBeuecKom JesiTeTbHOCTH:
yueba, TI03HaHMEe, KOMMYHHKalUs, MpodeCcCHOHATbHO-TPYZAOBOM BBIOOp, JIMUYHOCTHOE
caMoOpa3BUTHeE, LIeHHOCTHAsi OpPUeHTaLUs1, TOUCK CMBIC/IOB JKH3He/leATe/IbHOCTH.

OTo omnpeesiio eI 00yJYeHHs1 MaTeMaTHKe:

-(opmHpoBaHUe TIpe/CTaB/eHWH O MaTeMaTHKe KakK YHWBEpPCAa/JbHOM si3bIKe HayKH,
Cpe[iCTBe MO/IeIMPOBAHUS SIBJIEHUH U MPOLIeCCOB, 00 UesX U MeTo/laX MaTeMaTUKY;
-pa3BUTHE JIOTUYeCKOTO MBIIIITEHUS, MIPOCTPAHCTBEHHOTO BOOOpaskeHus,
aJITOPUTMUYUECKON KY/IBTYPbl, KDUTUUHOCTH MBIIIJIEHUS] Ha YPOBHE, HEOOXOJUMOM AJIs
Oymy1iedt mpodeccuoHaMbHOM e TeTbHOCTH;

-OBJIa/IEHMe MaTeMaTHyeCKUMH 3HaHUSIMUA ¥ YMEHHSIMU, He0OXOJMMBbIMHU B TIOBCEAHEBHOMN
JKW3HH, /I W3y4YeHHUs] LIKOJBHBIX eCTeCTBEHHbIX [JUCLIMIUIMH Ha 0a30BOM ypOBHe, IS
ronydyeHusi obpa3oBaHusi B 00sacTsix, He TpeOyromux yriybseHHON MareMaThuecKoin
TIO/ITOTOBKM;

-BOCIIUTAHWEe CpPeACTBAMU  MaTeMaTM4eCKOW KyIbTypbl JIMUHOCTH, TOHUMAaHUS
3HQUMMOCTM MaTeMaTUKWA [/ HayyHO-TEXHWYeCKOTrO TIporpecca, OTHOLLIeHHe K
MaTeMaTHKe KakK K uacTu 00IleuesioBeueCKod KyJabTyphbl uepe3 3HaKOMCTBA C HUCTOpUeH
Pa3BUTUS MaTeMaTHKH, SBOTIOLIMMA MaTeMaThUueCKUX Uei.

TakuMm o0pa3oM, B Xo[e W3y4yeHUss MaTeMaTHKH Ha MPO(UIBLHOM YPOBHE CTapIliel IIKOJIbI
yualuecs MpoJo/DKal0T OBJaZieHre pa3HOo00pa3HbIMHU criocobaMu esiTe/TbHOCTH, TIPUOOpEeTaroT
Y COBEPIIIEHCTBYIOT OIIBIT:

-TIPOBEJIEHNs1  [l0Ka3aTe/bHbIX  PACCY)KAEHUH,  JIOTUUECKOTO  OOOCHOBAHHSI  BBIBOJIOB,
WCTIO/Ib30BaHKsI  Pa3/IMUHBIX ~ SI3bIKOB MaTeMaTHKW /Il WITIOCTpAliy, WHTeprpeTaryy,
apryMeHTal[uM U [J0Ka3aTe/IbCTBa;

-pellieHus IIIMPOKOTO Kjacca 3afiad M3 Pa3/IMuHbIX pa3fesioB Kypca, TIOMCKOBOW M TBOPYECKOM
JesTeIbHOCTH TIPY PeIlieHUH 3a/1au MOBBIIIIEHHOW CI0KHOCTU Y HETUIIOBBIX 3a/1ay;
-JIAHUPOBAaHUSI M OCYIIECTBJEHUS] aJTOPUTMUYECKOW [IeSTe/TbHOCTH:  BBITIOJIHEHUSI U
CAMOCTOSITE/THOTO ~ COCTAaB/IEHUs ~aJTOPUTMUYECKUX TIPEANMNUCAHUM W WHCTPYKLMH Ha
MareMaTU4eCKOM Marepuasie; WCT0/Ib30BaHUsI M CaMOCTOSITe/IbHOTO COCTaB/ieHuss opMysn Ha
ocHOBe 0000IIeHNsI YaCTHBIX C/y4aeB U pe3y/bTaTOB SKCIEPUMEHTA; BBITIONIHEHUS PacUueTOB
TIPAKTUYECKOTO XapaKTepa;

-IOCTPOEHUST W WCC/IEJOBAaHHMST MaTeMaTUYeCKUX MoJejied [/ OMUCaHWs U peLlieHus
MIPUKJIA/IHBIX 3a/]au, 3a[au U3 CMEXXHBIX AUCIUIUIMH U pealbHOU >KU3HHU; MPOBEPKU U OI[eHKH
pe3y/IbTaToB CBOeK paboThbl, COOTHECEHUS UX C TIOCTAB/IEHHOW 3a/laueid, C JIMYHBIM >KU3HEHHBIM
OTTBITOM;

-CaMOCTOATe/IbHOM  paboThl € WCTOYHMKaMH WHGMOpMAI[MH, aHanau3a, O0O00O0IeHHsT W
CHCTeMaTH3al[|uH MoJTy4YeHHOU UH(MOpMalMY, UHTETPUPOBAHUS ee B JIMUHBIHN OTIBIT.

Pe3ynbTarhl 00yyeHUs!

Pe3synbTarel 00yueHus TipeficTaBieHbl B TpeOOBaHUSAX K YPOBHIO TIOATOTOBKU U 3a/Ial0T CUCTEMY
WUTOTOBBIX Pe3y/IbTaToB 00yuYeHHs, KOTOPBIX JO/DKHBI AOCTUraTh BCE BBIMYCKHUKH, W3yYaBIIIie
KypC MaTeMaTHKH 110 TTPOGHILHOMY YPOBHIO, U [JOCTV)KEHHE KOTOPBIX SIB/ISIETCST 00si3aTe/TbHbIM
YCJIOBUEM TOJOXUTENbHOM aTrTecTalldd y4YyeHMKa 3a KypC cpefHel (TOJIHOM) IIKO/Ibl. OTH
TpeOOBaHUsI CTPYKTYDUPOBaHbI 10 TpeM KOMIIOHEHTaM: “3HaTb/TIOHMMaTh”, “ymeTh”,



“UCIIoNb30BaTh TMpPUOOpeTeHHble 3HAHHS W YMeHUs B TIPAKTUYECKOW [IesiTeTbHOCTH U
MOBCEHEBHOM XKU3HU .

Mecto npeaMera B dejepajibHOM 6a3MCHOM y4eOHOM IJIaHe

CornacHo ¢enepanbHoMy 6asrcHOMY yueOHOMY IIaHy /711 oO6pa3oBaTe/bHbIX yupexzeHui Poccuiickoit
depepariv Ha U3yJyeHHe MaTeMaTHK{ Ha CTYIIeHH cpefjHero obirjero obpasoBanus otBogutcs 408 yacoB
13 pacueTa 6 yacoB B Hejes0. B mpeaMer «MareMaTHKa» BXOZAAT /iBa Kypca: Kypc «Aurebpa ¥ Hadasia
aHanm3a» U Kypc «l'eomeTtpusi».

Pabouas rnporpaMMa npeaycMmarprBaeT obyueHre MateMaTHKu B 11 Kiacce Ha MPo(UILHOM YPOBHE B
obobeme 204 uaca, B Hefilent0 6 4acoB, U3 HUX Ha Kypc «Asrebpa»- 136 yaca, Ha kypc «['eomeTpusi»-68

YacoB.

Pacnpeueneﬂne y‘l66H01"0 BPE€MEHHU 110 K/IdCCaM MPeACTaB/I€EHO B Taﬁfll/l].le

K/1aCChI ITpeaMeTsl MaTEMaTHYeCKOTO LIMK/IA KonvuectTBO  yacoB  Ha  CTYyIeHH
obpa3oBaHus

10 Kypc «Anrebpa» 144

11 Kypc «Anrebpa» 136

10 Kypc «I'eomeTpusi» 72

11 Kypc «['eomeTpusi» 68

Bcero 420

Temarnueckoe IJIaHUPOBaAHHE

10 knacc
1. IToemopenue mamepuana 7 — 9 kaaccoe (4 u)
2. JleiicmeumenbHbie uucaa (20u)
3. UYucnosbie pynkyuu (9u)
4. Tpuzonomempuueckue pyHkyuu (26 u)
5. Akcuombl cmepeomempuu u ux npocmeiiwue ciedcmeusi(54)
6. ITapanneavnocmb npsambix u naockocmeii (17 u)
7. TpuzoHomempuueckue ypasHerus (15u)
8. IIpeobpazoeanue mpuzonomempuueckux ebipazicenuii (23 u)
9. Iepnenouxyaspuocmb npambix u naockocmeii (15 u)

10.Komnaexcubie uucna (6 u)



11. pouseoonasn (28u)

12.Bexkmopsi € npocmpancmee (8 u)
13.Muozozpannuxu (13 u)
14.Kom6unamopuka u eeposmmuocms (7u)
15.0606warousee noemopenue (6 u)

16.3axouumensnoe noemopenue kypca 2eomempuu 10 knacca (14 u)

11 xnacc
1. IToemoperue Kypca 10 knacca (10 uacoe)
2. MHozousneHnbl (13 uacos)

3. Cmenenu u kopHu. CmenenHble pyukyuu. (20 uacos)

4. Memood koopouHam 8 npocmpaHcmee (18 uacoe)

5. IlokazamenbHas u nozapugpmuueckas pynkyuu (35 uacoe)
6. IuauHdp, koHyc, wap (20 uacos)

7. Humeepan (16 uacos)

8. Oo6wembl men (19 uacos)

9. BepossmHocmb u 2eomempus (10 uacos)

10. IToemopenue uszyueHHozo & 11 knacce (31 uacoe)

11. IToemopeHue Kypca 2zeomempuu (12 uacoe)

TpeGoBaHUsI K YPOBHIO NMOATOTOBKH YUYaIUXCsl (MPOABUHYTHIH YPOBEHb)

AO/DKHBI 3HAaTh:

Kopensb crenenu n>1 u ero coiictsa. CTeneHb C paljMOHa/JIbHBIM I0Ka3aTesieM U ee CBOWCTBA.
[TonsTie O cCTerneHW C JeUCTBUTeNbHBIM TOKa3areneMm. (CBOMCTBA CTeNeHW C [eHCTBUTE/IbHBIM
TioKasaresieM.

Jlorapugm. Jlorapupm uwncna. OcHoBHOe jorapudmuueckoe ToxzAecTBo. Jlorapugpm
NIPOM3Be/leHUs], YaCTHOIO, CTelleHH; Mepexoj, K HOBOMY OCHOBAaHMIO. [leCSITUUHBIA W HaTypasbHbIA
JiorapuMbl, UUCJTIO €.

IIpeoOpa3oBaHusi MPOCTEMIIUX BHIPA)KEHUH, BK/IIOUAIOIINX apu(MeTHUYeCcKHe OIepalyu, a
TakK’Ke OIepaLvio BO3Be/IeHHs B CTeleHb U OrepaLyio J10rapu(MUpoBaHusl.

®dyuknuu. O6nacTe orpeziesieHHs 1 MHOXKeCTBO 3HaueHMd. ['padpmk ¢yHkipm. IloctpoeHue
rpadvkoB GYHKIMM, 3a/laHHBIX pa3MUuHbIMU criocobamu. CpoiicTBa (GYHKLMA: MOHOTOHHOCTD,
YeTHOCTh U HEYeTHOCTb, TIEPHOJUUHOCTh, OTPaHIMUEHHOCTh. [IpOMeXyTKM BO3pacTaHus 1 yObIBaHUS,
HauOoJblllee ¥ HauMeHblllee 3HaueHUsl, TOUKH KCTpeMyMa (JI0KaJbHOTO MaKCMMyMa U MUHUMYMaA).
I'padmueckas uHTepnperauus. [IpuMepb! QyHKLMOHATBHBIX 3aBUCUMOCTeN B peasbHBIX MpoLeccax 1



siBneHusix. CrereHHast QyHKIMS C HaTypabHBIM TI0Ka3aresieM, ee CBOMCTBa U rpaduk. [Toka3arenbHast
(dyHKIMs (3KCTIOHeHTa), ee CBOMCTBA U rpaduk. JlorapudmMuueckasi GyHKIMS, ee CBOMCTBA U IpaduiK.

IIpeoOpa3oBanusi rpaduKoOB: Tapaj/ule/ibHBIA TEePEeHOC, CUMMETPHSI OTHOCHUTETBHO OCel
KOOpZAMHAT U CUMMeTPHs1 OTHOCUTEe/IbHO Hayajla KOOpAWHAT, CAMMETPHsl OTHOCUTE/IbHO TPSIMON Y = X,
pacTshKeHHe U CKaTHe BOJb 0Celd KOOPZAMHAT.

IlepBooOpa3Hasi. IloHsiTMe 00 ompese/leHHOM UWHTerpajge Kak TUION[AAd KPUBOJIUHEHHOMN
tpaneryu. ®opmysna HetotoHa-JletibHuiia. [Ipumepsl mpuMeHeHUs UHTerpajia B GU3HKe U TeOMeTPHH.

YpaBHeHusi U HepaBeHCTBA. PellleHue paljMOHa/bHBIX, TOKa3aTe/bHbIX, JIorapuMUyecKux
ypaBHEHUI U HepaBeHCTB. PellleHWe WppaljMOHa/IbHBIX ypaBHeHUU. OCHOBHbIe TPHEMbI pelleHus
CUCTEM YypaBHEHWIA: TIOACTaHOBKa, anreOpanueckoe C/IOKeHHWe, BBeJeHHe HOBBIX IePeMeHHBIX.
PaBHOCW/ILHOCTb ypaBHeHUM, HepaBeHCTB, CUCTeM. PellleHuWe TMPOCTEMIINX CHUCTEM YypaBHEHWM C
[IByMsI HeM3BeCTHbIMU. PellleHre crucTeM HepaBeHCTB C OJJHOM mepeMeHHOW. Vcrionb3oBaHue CBOMCTB
1 rpadukoB (PyHKI[HI TP pellleHUW ypaBHEeHUH U HepaBeHCTB. MeTo uHTepBasioB. V300pakeHre Ha
KOOP/IMHATHOM TJIOCKOCTH MHOXKECTBA pellleHUi ypaBHEHUM U HepaBeHCTB C ABYMsl NepeMeHHbIMU U
ux cucreMm. [IpuMeHeHHe MaTeMaTHYeCKMX METOZOB [i/is peIIeHHs] CoJep)KaTeJbHbIX 3ajau U3
pa3MuHbIX 00/1acTel HayKX M MPAaKTHKK. VIHTepripeTalys pe3ysbrara, yueT peasbHbIX OrpaHUYeHHH,

MHororpanauku. [Ipu3ma, ee ocHoBaHMs, OOKOBble pebpa, BbicOTa, OOKOBasi MOBEPXHOCTE.
[Mpsimasi u HaknoHHas. Ilpusma. IIpaBwibHas mipu3ma. Ilapannenermnesn. Ky6. ITlupamupga, ee
OCHOBaHHe, O0KOBble pebpa, BbICOTA, OOKOBasi MOBEPXHOCTb. TpeyronbHas mupamuza. IIpaBuibHast
nvpamMuza. YceuenHasi nupamudd. CummeTpur B KyOe, B Tapasuiesieniuriesie, 8 npusme u nupamuoe.
IToHsmue o cummempuu 6 npocmpaHcmee (YeHmpasnbHasi, oceeasl, 3epkaabHasi). IIpumepbl
cummempuli 8 okpydxcarowjem mupe.CeueHnsi Kyba, Tpu3Mbl, mnupamugbl. [IpencraBneHue o
TIpaBU/IbHBIX MHOTOTPAHHUKaX (TeTpasap, Ky0, OKTaszp, JoAeKasp U UKOCaszp).

Tesa U MOBepPXHOCTH BpamieHus. LIUIMHID 1 KOHYC. YceueHHblli kKoHyc. OCHOBaHUe, BbICOTA,
OoKoBasi TIOBeDXHOCThb, oOOpasyroijasi, pasBepTka. Oceeble ceueHUss U CeueHusl napaiienbHble
ocHosaHut. I1lap u cdepa, UX ceyeHus1, Kacame/nbHAsi NIOCKOCMb K cepe.

O0BeMBI TeJT ¥ IVIOIIAAM UX MOBepXHOCcTeH. [ToHsamue 06 ob6veme mena. OmHoweHue 066emo8
nodobHbix men.PopMysiel 06beMa Kyba, TMPsSMOYTOIBHOTO Tapasiesienureaa, Mpyu3Mbl, [UIMHApA.
®opmysibl 0O0beMa TUpaMuZbl U KoHyca. Popmysibl TUIOLIAM TTOBEPXHOCTeN LWIMHApPAa U KOHyca.
dopmyrnbl 06beMa 11apa U TIOMIaAN Chephl.

KoopauHaTthl 4 BeKTOPBI. [leKapToBbl KOOP/IMHATHI B TIPOCTPaHCTBe. POpMyria pacCTOSHUS
MeXJy AByMsl TOUKaMHU. YpaBHeHUs cdepbl U naockocmu. @opmyana paccmosiHus om mouku 0o
niockocmu. Bektopel. Mogynb BekTopa. PaBeHCTBO BeKTOPOB. C/i0)KeHHEe BEKTOPOB M YMHOKEHUE
BEKTOpA Ha UMc/I0. YToa Mexay Bekropamu. KoopauHatsl BekTopa. CKassipHOe pou3Be/jeHHe
BEKTODOB.

J0/KHBI yMeTh (Ha MPOAYKTUBHOM U TBOPUECKOM YPOBHAX OCBOEHHS):

- BBITIONIHATH apudMeTHUeCKHe MJeWCTBUs, coueTass YCTHble W THUCbMEHHble TpPHeMbI,
TIpUMeHeHre BBIUMC/IUTeIbHBIX YCTPOMCTB; HAXO[WUTh 3HaueHWs KOPHS HaTypasjbHOW CTelleHH,
CTeleHW C PpalWOHANbHBIM  TIOKa3aresieMm, Jorapudma, UCHONb3ys TIpU  HeoOXOAWMOCTHU
BBIUMC/IUTE/IbHbIE YCTPOMCTBA; M0/Ib30BaThCs OLIEHKOM U NMPUKUJKOM MpU MPaKTUUeCKUX pacyeTax;

- TPOBOJUTD I10 U3BECTHLIM (OpPMy/aM U TIpaBU/IaM TMpeoOpa3oBaHusi OYKBEHHBIX BbIPa)KeHHM,
BKJTFOUAOIIIMX CTeleHH, paZvKaJbl, 10rapruMbl;

- BBIUMCJIITH 3HAUYEHHUS] UMC/IOBBIX M OYKBEHHBIX BBIDa)KeHHH, OCYIeCTB/ss HeoOXoAuMbie
TIO/ICTAHOBKH 1 TIpeoOpa30BaHus;

- ompefieNiATh 3HaueHWe (YHKLMHU 110 3HAUeHUIO0 apryMeHTa IpPU pa3/IMyHbIX criocobax 3a/jaHus
yHKImY;

- CTpOUTh TpaPUKy U3yyeHHbIX QYHKLUMH;

- ONMCBHIBaTh MO rpaduKy ¥ B MPOCTeMIIMX ciydasix mo ¢opmyse ToBeJeHWe W CBOWCTBA
(yHKIMM, HaXOUTh 10 TpadrKy HYHKLIMKA HauOO/bIle ¥ HAMMeHbIIIMe 3HaueHMs;

- peluaTh MoOKasaTe/bHble U JorapudmMuueckie ypaBHeHUs], IPOCTeMIle CUCTeMbl YPaBHEHHH,
WICII0/1b3Y$s1 CBOMCTBA (DYHKLIUN U UX TPa(UKOB;

- BBIUMCJISTD TTPOM3BO/IHBIE U TIEPBOOOpa3Hble 37ieMeHTapHbIX (PYHKLWH, UCTIONb3Ys CIIPaBOUHbIe
Marepuarbl;



- WICCTIe[IoBaTh B TMPOCTEMIINX Caydasx (YHKLUMHA Ha MOHOTOHHOCTb, HaXOJUTh HauOO/blINe U
HauMeHblllMe 3HaueHus QYHKIUN, CTPOUTH TrpadMKyd MHOTOUIEHOB U TIPOCTEWIIMX palOHA/TbHBIX
(hyHKLMI C MCITIO/Tb30BaHUEM arifapara MaTeMaTUueCcKoro aHajmn3a;

- BBIYHC/IATE B MPOCTEHIINX C/TydasixX TUIOMIAZM C UCTI0/Ib30BaHUEM TIepBO0OPa3HOM;

- peluaTh palMOHaJ/IbHbIE, TOKa3aTe/lbHble W JIoTapU(PMUUeCKUe ypaBHEHUSI U HepaBeHCTBa,
NIPOCTENIIIe Hppal[MOHA/bHbIE YPAaBHEHUS, WX CHUCTEMbI;, - HCIO/b30BaTh [jiss TPUOIMKEHHOTO
pellieHUs] ypaBHeHUM U HepaBeHCTB rpaduueckuii MeTo/;

- n300pakaTh Ha KOOPIMHATHOM TIJIOCKOCTH MHOYKECTBA pPellleHrH TIPOCTeNIINX YPaBHEHUH U UX
CUCTEM;

- peluarh MpocTeliiie KOMOMHATOPHBIE 3a/laull METOAOM Tiepe0opa, a TakKe C UCII0/Ib30BaHUeM
W3BeCTHBIX (popmyT;

- pacrio3HaBaTh Ha uepTe)kax U MOJeJisiX MPOCTPAHCTBEHHbIE (JOPMbI; COOTHOCUTH TpPeXMepHbIe
00BEKTHI C X ONMUCAHUSIMH, N300pPayKeHUSIMHU;

- QaHa/IM3UPOBATh B MPOCTEHIINX C/TydYassX B3aMHOE PacrioyiokeHre 00beKTOB B TPOCTPAHCTBE;

- u300pakaTh OCHOBHbIE MHOTOTPAHHUKU U KDYI/Ible TeJia; BHITIONHATh YepPTeXKH 10 YCJIOBUSIM
3azay;

- CTPOUTBD TIPOCTeMIIe ceueHust Kyba, MpU3Mbl, MUPaAMUJbI;

- peluaTh TMJIaHUMeTPUUECKHEe U TIPOCTeMllMe CTepeoMeTpuuecKhe 3aZiadyd Ha HaxoK/eHue
reoMeTprUUeCKHX BeJIMUMH (JJ/IUH, YIJIOB, TI/IOIa/ield, 00beMOoB);

- WCTI0JIb30BaTh MPH pellieHUH CTepeoMeTpUUeCcKrX 3a/iad MylaHuMeTprudeckre ¢hakThl U METO/bI;

- IPOBOJIUTH Ji0Ka3aresbHble PACCY)KJEHUS B XOfle pellieHus 3a/jay;

B/IajieTh KOMIIETEeHIMAMHU: YyueOHO — TI03HABaTe/bHOW, I|eHHOCTHO — OPHWEHTALMOHHOM,
pednekCcMBHON, KOMMYHUKATHBHOM, HH(OPMAaIIMOHHOM, COLIMaIbHO — TPYZ0BOM.

Cnoco0HBI HCIO/IB30BaTh MNpHOOpeTeHHble 3HAHHA W YMeHHA B NPaKTHYeCKO#
AeATe/IbHOCTH U NOBCeJHEBHOM JKU3HHU J/If:

- MPaKTUUYeCKUX pacyeToB IO (popMysaM, BK/ItoUas (hOpMyJibl, CofeprKalljie CTeleH!, pajivKarbl,
norapuMbl, UCMONb3ys TPH HEeOOXOJUMOCTH  CIIpaBOYHbIe Marepuasbl U TPOCTeHIne
BBIUMC/IUTE/IbHbIE YCTPOWCTBA;

- OMMCaHUs C MOMOLLBI0 (QYHKLMI pa3/MuHBbIX 3aBUCUMOCTeM, Mpe/iCTaB/lIeHUsI UX Tpauuecky,
VHTeprpeTaluu rpadukoB;

- pelleHMs TPUKIAJHBIX 3aJay, B TOM YHC/e COLMarTbHO-3KOHOMHUYECKMX U (U3UUeCKHUX;
IIOCTPOEHUs] M  UCC/Ie[0BaHUs  MPOCTeMIIMX  MaTeMaTUuyeCcKux  Mogesed.  VccnenoBaHus
(MozienMpoBaHUsI) HEC/IOXKHBIX TMPAKTUYeCKUX CUTYalldii Ha OCHOBe M3y4YeHHBIX ()OpMysT U CBOKCTB
Guryp;

- BBIYMC/IEHWS O0ObEMOB M TUIOIIaJieli TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX Te TPU pelleHur
NpaKTUYeCKUX 3a/ja4, UCI0/b3ys NP He0OX0[UMOCTH CTIIPABOUHUKU 1 BBIUHMC/IUTE/bHBIE YCTPOWCTBA.



TpeboBaHMsI K MaTeMaTHYeCKOM MOrOTOBKE yJaliXxcsl

B pesynbraTe M3yueHUss MaTeMaTUKU Ha MPO(UILHOM YPOBHe B CTaplliel IIKojie yualiyecs
JIO/DKHBI 3HAMb/NOHUMAMb:
- 3HaueHHe MaTeMaTH4yeCcKOUM HayKu /IJIs pellieHus 3a/iau, BO3HUKAIOIIUX B TEOPUU U
MPAKTHKe; LIMPOTY U OrPaHUYEHHOCTh TTPUMEHeHHUs1 MaTeMaTUueCKUX MeTOZIOB K aHaIu3y U
WCC/IeZIOBAHUIO TIPOLIECCOB U SIBJIEHUI B TIPUPOJie U 00IIeCTBe;
- 3HaUeHHe MPaKTUKU U BOIIPOCOB, BO3HUKAIOLMX B CAMOM MaTemMartyKe, /sl
(opMMpOBaHUs U Pa3BUTHSI MareMaTHueCKoW HayKH;

- W/ley pacIIpeHust YMCI0OBbIX MHOXKeCTB KakK Crioco0a MoCcTpoeHust HOBOTO
MareMaTH4eCcKoro arrapara Jijis pellieHHst IPaKTHYeCKUX 3a/iau ¥ BHYTPeHHUX 3a7,ad
MaTeMaTHKUY;

- 3HaUeHHe nfeld, MeTOJ|0B U Pe3y/IbTaToB anreOpbl 1 MaTeMaTHUeCKOTO aHa/Ii3a
J/151 TIOCTPOEHUs1 MoJiesiel peasibHbIX MPOLIeCCOB U CUTYaLUi;

- BO3MO>KHOCTH TeOMeTPUUECKOT0 3bIKa KaK Cpe/iCTBa OMMCAHKs CBOMCTB
peasibHbIX TIPeJMETOB U UX B3aUMHOI'0 PaCIoIoKeHUS;

- YHHBepPCaJIbHbIN XapakTep 3aKOHOB JIOTUKY MaTeMaTUueCKHUX pacCyKAeHHH, UxX
MIPUMEHUMOCTh B Pa3/IMUYHbIX 00/1aCTSX UesoBeuecKol /1esTeIbHOCTH;

- paznurie TpeOOBAHUM, TIPeIBSIB/IsIEMBIX K JOKa3aTelbCTBaM B MaTeMaTHKe,
eCTeCTBEHHbIX, COLIMa/IbHO-9KOHOMUYECKMX U TYMaHUTAPHBIX HayKaX, Ha MPaKTHKE;

- PO/ib aKCMOMAaTHKHU B MaTeMaTHhKe; BOSMO)XKHOCTb [TOCTPOEHHs1 MaTeMaTHuueCKUxX
TeopUil Ha aKCHOMaTHYeCKOW OCHOBe; 3HaueHWe akCOMAaTUKH /ISl Apyrux obsacTeit
3HaHUS U [J151 IPaKTUKY;

- BePOSAITHOCTHBIA XapaKTep pa3/WyHBIX MMPOLeCCOB U 3aKOHOMEPHOCTeH
OKPY’KaroIL[ero MUpa.

JLO/DKHBI yMeThb:
- BBITIOJTHATH apru(MeTHUeCcKue elCTBYSI, coueTast yCTHbIE U MMCbMEHHbIe NTPUeMBI,
NpYMeHeHre BbIYMCIUTeTbHBIX YCTPONCTB; HaX0[UTh 3HaUeHHUs KOPHS HaTypasibHOM CTeTeH! ¢
paLMOHABHBIM TOKa3aTesieM, Jiorapudma, UCIob3ysi PH He0OXOAUMOCTH BBIUNC/TUTETEHbIE
YCTPOICTBa; MO/Ib30BaThCsl OLIeHKOW M MPUKUIKOM MPU MPaKTUUeCKUX pacueTax;
- IPUMEHSITh TTOHSITUS, CBSI3aHHbIE C /1e/TMMOCTBIO LieJTbIX UKCerl, TIPU pellieHnd MaTeMaThuueCKrX
3ajay;
- HaXO[JUTh KOPHU MHOT'OUJIEHOB C OZHOM MepeMeHHOM, pacK/iaJblBaTh MHOTOU/IEHbI Ha
MHOYXUTeJH;
- BBITIOJTHSITh JIeACTBUSI C KOMIUIEKCHBIMU UKC/IaMU, TI0/Tb30BaThCsl FeOMeTPUYEeCKON
VHTeprpeTalyeli KOMIJIEKCHBIX Urcesl, B IPOCTEHIINX CydasiX HaX0JUTh KOMIIJIEKCHbIe KODHU
ypaBHEHUH C [1eliCTBUTE/IbHBIMU KO3 dULeHTamMy;
- IPOBOJUTD TIPe00Opa30BaHMsI YNC/IOBBIX M OYKBEHHBIX BbIPa’KeHWH, BK/TFOUAIOLUX CTETIeHH,
pajivKaJbl, 1orapudMbl U TPUTOHOMETpHUYecKre (QyHKIUY;
- CTI0/Th30BaTh MPUOOpEeTeHHbIe 3HAaHUSI M YMEHUSI B TIPAKTUYeCKOM /1eSITe/TbHOCTH U
TOBCEJHEBHOM >KW3HU [/ IPAKTUUECKUX PacueToB 1o Gopmysiam, BK/Irouas GopMyribl,
cofieprKalliye CTereHH, paJiuKasbl, T0rapugMbl U TPUTOHOMeTpruUecKre GyHKLIMH, UCTIONb3YsI
TIpY He0OXOJUMOCTH CIIPABOYHbIE MaTepyasbl ¥ MPOCTeNIITNe BLIUMCIUTE/IbHBIE YCTPONCTBA;
- oTIpeZieNISITh 3HaUeHue (QYHKIMU T10 3HAYeHHUI0 apryMeHTa MPU Pa3/IMUYHbIX Cr1ocobax 3afaHust
GbyHKLMY;
- CTPOUTD TpadMKH U3yUYeHHbBIX (PYHKIIHH, BBITIOTHATL Tpeobpa3oBaHus rpadyKoB;
- OMUChIBaTh MO rpadrKy U 1o popmysie NoBeieHre U CBOMCTBa (QYHKLIWM;
- pelllaTh YpaBHeHHs], CUCTEMbI YDaBHEHUI, HepaBeHCTBa, UCI0/Ib3ysl CBOMCTBA (PYHKLIMIA 1 X
rpacduueckyre TipeJCTaB/leHusI;

- UCTI0/Th30BaTh PUOOpEeTeHHbIe 3HAaHUSI M YMEHUsI B TIPAKTUYeCKOM /1eSITe/TbHOCTH U
MOBCEJHEBHOM >KW3HU [i/11 OMMCAHUS U UCCIIeJOBAHMUS C TIOMOILIBIO (PYHKLIMK peasibHbIX



3aBUCUMOCTeM, Mpe/icTaB/IeHus UX rpaduyecky; UHTepIipeTalyy rpavkoB peanbHbIX
TIPOL{eCCOB;

- HaXOAUTb CyMMY OeCKOHeuHO yObIBarollieil reoMeTpUUeCKOl MporpecCcu;

- BBIUKC/IATH TIPOM3BOZHBIE U 11ePBO0Opa3HbIe 3/1leMeHTapHbBIX (PYHKLIW;

- UCCJIefIoBaTh (PYHKIIMM U CTPOUTh UX rpayKu C MOMOILIbIO TTPOU3BO/IHOM;

-pellaTh 3a/jauu C IpUMeHeHeM YpaBHeHUsI KacaTe/lbHOW K rpaduKy (GyHKLMY;

-pelaTh 3a/jaui Ha HaXoXKJeHre HauOobIlero U HauMeHbIlero 3HaueHus1 GyHKI[UU Ha
OTpe3Ke;

-BBIUMCJIATH TJI0Ia/Ib KDUBOJIMHEMHOW TpareLuy;

- UCTI0/Th30BaTh MPUOOpeTeHHbIe 3HaHUS M YMEHUsI B TIPAKTUYeCKOM /1esITe/TbHOCTH U
MOBCEJHEBHOM >KWU3HU [/ PellleHHsl TeOMeTpUYeCKUX, (PU3NUeCcKruX, SKOHOMUUECKUX U IPYTUX
TIPUK/IaZHBIX 3a/ja4, B TOM YKC/ie 33/jad Ha HauboJIblife ¥ HauMeHbILHe 3HaueHusl C
NpUMeHeHreM anrapaTa MaTeMaThyeckoro aHain3a;

- pellaTh palL{MoHa/bHbIe, TT0Ka3aTe/lbHble U JJorapudMUuuecKrie ypaBHeHuUs U
HepaBeHCTBa, MppalOHa/bHble ¥ TPUTOHOMEeTPUUeCKUe YpaBHEHUs], UX CUCTEMBI;

- pellaTh TEKCTOBbIE 33/laul C ITOMOLLbI COCTaB/IeHUs] YpaBHEHUM U HEpaBeHCTB,
VHTEpIpeTUpysl pe3y/ibTar C yueTOM OTPaHUUYEHUN YC/I0BUS 3a/jauy;

- 300pa>kaTb Ha KOOPIMHATHOM TJIOCKOCTH MHOKECTBA pellleHni YpaBHeHUH U
HepaBeHCTB C IByMsl TlepeMeHHbIMU 1 UX CUCTeM; HaXOJUTb MPUO/IKeHHbIe PellleHust
ypaBHEHHUH U UX CUCTeM, UCT0/b3ys rpadruuecKuii MeTof;

- pelliaTh YpaBHEHUs], HepaBEHCTBA U CUCTEMbI C IPUMeHeHUeM rpapuuecKux
TipeZicTaB/IeHnH, CBOMCTB (DYHKLIMH, TPOM3BOJHOM;

- MCTIOMb30BaTh NpUobpeTeHHbIe 3HAHUS U YMeHHsl B TIPAaKTHUeCKON JeTeTbHOCTU U
TIOBCEZHEBHOM )KU3HU [I/1s1 TIOCTPOEHUS U MCC/Ie/IoBaHUs TPOCTENIIINX MaTeMaTHUue CKUX
MOZIeei;

- periaThb MpocTeiire KOMOMHATOPHBIE 3a/laull METOOM Tepebopa, a TaKkkKe C
WCII0/Tb30BaHUEM U3BECTHBIX (JOPMYJI, TpeyrojbHUKa I1ackans; BBIUMCIATE KO3 OULIMEeHTHI
buHoma HetoToHa 1o ¢opmyrie U C UCTIONb30BaHWEM TpeyrosibHUKa [Tackars;

- BBIUMCJISITH BEPOSITHOCTH COOBITHI Ha OCHOBe TIOZICUeTa UKC/Ia UCXOO0B (TpOCTeMIIme
cyyan);

- MCTIOMb30BaTh NpUobpeTeHHbIe 3HAHUS U YMeHHsl B TIPAaKTUUeCKOU JeTeTbHOCTU U
TIOBCEZIHEBHOM )KU3HM [i/Is1 aHa/lM3a peasbHbIX UWC/IOBBIX [JaHHbIX, TIPe/ICTaB/lIeHHbIX B BU/E
Jmarpamm, rpa@UKoB; AJis aHaau3a UHQOpPMaLK CTaTUCTUYECKOTO XapaKTepa;

- pacrio3HaBaTh Ha YepTexkax U MOJe/isiX MPOCTPaHCTBeHHbIe (DOPMbl; COOTHOCUTH
TpeXMepHbIe 00BEKTHI C X OMUCAHUSIMU, N300paKeHUsIMHU;

- OMMCBIBaTh B3aMMHOE PacrioyioyKeHre MPSIMBIX U MJI0CKOCTeH B IPOCTPaHCTBe,
apryMeHTHUDPOBaTb CBOU CY)KJeHHsI 00 3TOM pacIioyioKeHuH;

- CTPOUTH MPOCTEMIIINe CeueH!s] MHOTOTPaHHUKOB, TeJ Bpall|eHMUs;

- pellaTh MJlaHMMeTpUUYeCKre U CTepeoMeTpruUecKue 3alau Ha HaXxoXKeHre
reoMeTpUYECKUX BeTMUYMH, UCTI0/b3ysl Pa3/InyHble MeTO/bl, TPOBOAUTE J0Ka3aTe/bHbIe
paccyKJeHus B XOZie pellleHus 3a/jau;

- UCTI0/Ib30BaTh MpHOOpeTeHHbIe 3HAHUS U YMEHUs B IPAaKTUUeCKOH /leATeTlbHOCTH 1
TIOBCEZIHEBHOM YKU3HH, UCTIONB3Ys ITPU HEOOXOUMOCTH CIIPABOYHUKN U BBIYUCTUTETbHBIE
yCTpOMCTRBaA.

BiiafieTb KOMIIETEHIUAMHM: yueOHO-TT03HABATE/ILHOM; 1[eHHOCTHO-OPUEHTAIIMOHHOM;
pedieKCUBHOM; KOMMYHUKAaTUBHOW; MH(OPMAaLIMOHHOM; COLIMaTbHO-TPY[0BOM.

Hcnonb30BaTh NPpHOOPeTeHHBbIE 3HAHUA U YMEHHsI B IPAKTHUYECKOH JJeATe/IbHOCTH U
MOBCeJHeBHOM »KU3HU:

- MpaKTUUeCKHX pacueToB Mo (opmysiaM, BKIroUasi opMysibl, Coilep>Kalliie CTereHu,
PaJIUKaJIbl, TOrapudMbl U TPUTOHOMETPHUUECKUe (DYHKIIUH, UCTIONb3Ysl PU He00X0AUMOCTH
CIIpaBOYHbIe MaTepuasbl U TIPOCTeMIle BbIUMCIUTe/IbHbIe YCTPONCTBA;



- OTKMCAHUS C TIOMOIIIbI0 (DYHKLIUM pa3/IMYHbIX 3aBUCUMOCTeH, TIpe/[CTaB/IeHUsT UX
rpaduuecky, UHTepripeTaLuu rpadrKoB;

- TIOCTPOEHKE U UCCIIeIoBaHKe TIPOCTEHIIINX MaTeMaTHueCKUX Mojiesiel;

- pellieHMs MPUK/IAZHBIX 3a/lad, B TOM YMCJIe COLIMaabHO-3KOHOMUUYECKUX U (PU3UUeCKHUX,
Ha HauOoJIbIIIMe U HaMeHbllIHe 3HaueHus], Ha HaXOXK/ieHe CKOPOCTU U YCKODEeHHS;

- aHa/IM3a peasibHbIX YMC/IOBBIX JIaHHbIX, NIPeZCTaBIeHHbIX B BU/e JUarpaMM, rpaQukoB;

- aHa/M3a UHPOPMALUKU CTaTUCTHUUeCKOTO XapaKTepa.
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