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1. TACITIOPT PABOYE [TPOI'PAMMOBI JUCHUATLIAHEI «MATEMATHKA»

1.1. Meero aucumminnr i ¢rpykrype IIICC3

Hucruninna «Maremarukay OTHOCHTCS K IpOQUILHBIM JUCIHILIHHAM
obmeobpasoparebHOI TTO/ArOTOBKH IIPOrPamMMBI IIOATOTOBKH CHCIHATHCTOR CPEJHEro 3BcHa
(IITICC3 CITO) na 6a3e OCHOBHOT0 061mIero 06pasoBamnus.

L.2. Iestn ocBochms: AHCHMILTHHBI

* oOlecriecuenue chopmuposannocTy TNIPEACTABIICHHIT O CONUALHBIX, KYIBTYPHBIX M HCTOPHYECKHX
(haxropax cranosnenus MaTCMaTHKH;

* oOecrneuenue chopmupoBanHocTH JIOTHYCCKOrO, alrOPHTMHYECCKOTO i MaTeMaTHYCCKOro
MBIILICHUS;

* ofecreuenue cthopmuposannocTn ymennuis HIPUMCHATL  TI0JIYYCHHbIE 3HAHUS IIpH PeIICHUN
Pa3JIMYHBIX 3aj1a4;

° oOccnevenne chopmuporannocTy IIPC/ICTABIIEHHHA O MAaTEMaTHKE KaK YacTy obieyenoseueckoit
KYJILTYPBL, YHHUBEPCAILHOM H3bIKe HAayKH, II03BOJIAIONICM OIUCHIBATE W H3YYaTh pealbHbIe
NPOLICCChI U ABJICHHS,

L.3. [Lnanupyemsie PE3YJILTATHI 00Y4CHNS 10 AHCUHILTHITE

JIMYHOCTHDBIC:

®  ChopMHPOBaHHOCTE MpejCTABICHHI O MATCMATHKC KaK yHUBEPCAILHOM S3bIKC HaYKH, cpejicTBe
MO/IC.THPOBAIHA ABJICHUI U IPONECCOB, HICHX U METONAX MaTeMaTHKH;

® IIOHHMaHHe 3HAYHMOCTH MareMaTHKH JUIst HayqHO-TEXHHYECKOTO nporpecca,
chopMupoBanHoCTh OTHOmEHHS K MATCMaTHKE KaK K YacTH obIieyenoBedeckoii KYJIBTYPBI
HCPC3 3HAKOMCTBO ¢ MCTOpUEHT pasBHTHS MATCMATHKH, 9BOJIOIHEH MaTeMaTHYCCKUX HJICH;

® PA3BHTHC JIOTHYCCKOIO MBINLICHHUS, NIPOCTPAHCTBEHHOIO BOOGpaKCHHUS, AITOPHTMHYCCKOI
KY/IbTYpbL,  KPUTMYHOCTH — MBINDICHHS — Ha YpoBHE,  HeobXxoammoMm  jyix Oynymeit
npodeccuoHaNLHOH ACATCIBLHOCTH, JUIS IIPOJIOJIKCHHS 00pazoBaHus u camMo00pa3zoBanus;

¢ OBJIAJICHHC MATEMATHICCKHMH 3HAHHSMH 1 YMCHHSIMH, HCOOXO/IMMBIMHU B OBCCHEBHOI JKH3HH,
JUISL OCBOCHHS CMEMKHDIX CCTCCTBCHHO-HAYYHBIX JIACUMILIMH W HCIHILIHE IPOPECCUHOHATBHOTIO
MK, s monyyenuss  oGpasopanus s odnactax, me rpebyromux yriryGaennoi
MATCMaTHYECKOH 0O TORKH;

® TI'OTOBHOCTEL H CIIOCOBHOCTE K obpazoBaHuIo, B ToM unciie CamMo00pa3oBaHuIO, Ha MPOTSIKEHUN
BCCH OKM3HM; CO3HATENBHOE OTHOIICHHE K HEIPEPLIBHOMY 00pa3oBaHHIO Kak  ycloBmMIO
YCTICHIHON IPO(eCCHOHANBHOIH 1 ol1ecTBenHoi JCATCIIBHOCTH;

® TOTOBHOCTB ¥ CLIOCOGHOCTE K CAMOCTOSTENEHOI TBOPYCCKOH M OTBETCTBEHHO] JAEATEIIBHOCTH;

¢ TOTOBHOCTL K KOJUIEKTHBHOI paore, COTPYNHMYECTBY CO CBEPCTHHKAMH B obpazoBare/bHoii,
OOIIECTBEHHO  MONe3HOi, y4eOHO-HCCIIe10BaTeNBCKOiE, NPOCKTHOH W JIpyrMX  Bujax
JACATEC) IbHOCTH,

°® OTHOIICHAC K TNPO(heCCHOHANLHON NesTeabHOCTH KaK BOSMOXKHOCTH yYacTHst B pemieHuu
JIMYHBIX, O0INCCTBEHHEIX, POCYIapCTBEHHBIX, 0OIIIEHAIHOHATBHEIX podieMm;

McTaIIpC}]i\ICTHbIC:

® YMCHHE CaMOCTOSTE/IFHO OLPEHE/ISTS Il ACATEILHOCTH M COCTABIIATH IUIAHBI JICHTCILHOCTH:
CaMOCTOATCIBHO OC}’HLCC'I'BHH'I‘I:, ICOHTpO.TIHpOBaTI: H KOppCKTHpOB'dTL JCATCILH 0CTh;
HCIIOJIL30BATE BCC BO3MOXKHBIC PECYPCHI JUIS MOCTHIKCHMS TIOCTABJICHHBIX LEJICH M pealmsanuy
IUIAHOB JICSTCILHOCTH; BBIGUPATE YCIICIIHbIC CTPATCIUH B PA3JIHYHBIX CUTYAIIUSIX;

®  YMCHHC NPOAYKTHBHO OBMIATLCS M B3aUMONCHCTEOBATS B fporecce COBMECTHOM ziesTesbHOCTH,
YUHTLIBATE MO3HIMK IPYTHX YYACTHHKOR ACATCILHOCTH, (pexTnBHO pazpemwars KOH(JIHKTBI;



®  BJIAJICHHE HABLIKAMH TI03HABATEILHOM, YUCOHO-HCCTIeI0BATENLCKOH 1 TIPOCKTHOM JIeATesILHOCTH,
HABLIKAMH paspeienus npodieM; cnocobHocTs 1 FOTOBHOCTb K CaMOCTOSTEILHOMY [IOHCKY
MCTOJIOB PCIICHHS IIPAKTHYECKUX 3ajiau, HPHMEHCHHIO Pa3NUYIbIX METOZOB MTO3HAHMS:

¢ TIOTOBHOCTE M  CHIOCOBGHOCTH K CaMOCTOSTEILHOM HH(OPMALHOHHO-TI03HaBATEIBHOI
ACATCILHOCTH, BKIIOYAs yMeHHe OPHCHTHPOBATHCS B PARIMYHBIX HCTOYHUKAX uH(popmanuu,
KPHTHYCCKH ONEHUBATHL WU MITEPIPETHPOBaTh  MH(OpPMAIHIO, NIOTy4aeMyI0 M3 pasIH4HBIX
HCTOYHHKOB;

® BJIAJICHHE A3BIKOBBIMH CpeICTBAMMU: YMCHHC SCHO, JIOTHYHO H TOYHO H3JAraTh CBOIO TOYKY
3PCHHS, UCIOJIB30BATH AJIEKBATHDIC S3BIKOBLIE cpencrsa;

® BIA/ICHHC HaBBIKAMH [O3HABATE/ILHO pediiekcun kak ocosnanus COBEPIIACMBIX JEHCTBHI K
MBIC/IMTEILHBIX IIPOLIECCOB, X PE3YIIBTATOR U OCHOBaHM{, IPaHUII CBOETO 3HAHHS HE3HaHMUS,
HOBLIX 1103HaBaTCILHBIX 3a1a4 H CPSJCTB JUIT HX JOCTHIKEHH S,

¢ LCJICYCTPEMJICHHOCTL B MOUCKAX W TIPUHATHH pemIcHUH, COOOpPasHTEILHOCTE M HUHTYHIM S,
Pa3BHTOCTL  IIPOCTPAHCTBEHHBIX NMPEACTABICHUH; CLIOCOOHOCTE  BOCHIPHHUMATE Kpacoty u
rapMOHHIO MHpa;

IpeIMCTHRIC:
daeyenmor meopuu muogicecme u MAMeMamuneckon nozuiuy

e Onepuposars HOHATHSMY: KOHCYHOEC MHOXKECTBO, 3IIIEMEHT MHOKECTBA, IOAMHOMXKECTBO,
lICpeceucHue U OGBbEMHCHHE MHOXCCTB, YHCIIOBLIC MHOYMCCTBA HA KOOPAMHATHOM HpsMOiL,
OTPC30K,  MHTEPBAJI, MOJIyHHTEpBA, IPOMCIKYTOK € BBIKOJIOTOH TOUKOIA, rpadguueckoe
TPCICTABIICHUE MHOKECTB HA KOOPIUHATHOIN IIJIOCKOCTH;

¢ OICPUPOBATE IMOHATHIMHU: YIBCPACICHHE, OTPHLIAHME YTBEpPXKICHHS, HCTHHHBIC U JIOKHBIC
YTBCPKICHUSA, MPUYHHA, CIIE/ICTBHE, YacTHbII Cllyual OBIIero yraepxieHus, KOHTpPIIpUMEp;

¢ TIPOBEPATD NPHHAIUICKHOCTD 3JIEMEHTa MHOJKECTRBY;

¢ HaXOJMTh Liepeceyente u ofbeauHeH e MHOMKECTB, B TOM 4YMCIIC IIPE/ICTABICHHDIX rpadguuccku
Ha YHCIIOBOH MPIMOH ¥ Ha KOOPAHHATHOI IJIOCKOCTH;

¢ TIPOBOINTD JIOKA3ATE/ILHBIC PACCYIIICHHS JUIs 00OCHOBAHHS HCTHHHOCTH YIBEPIKJIEHHI,
Yucna u evipasicenus

e  CrobouHo OLICPUPOBATE IIOHATHIMHU: IEJIOe HHCJIO, JICIIMMOCTD YHCeN, 0OBbIKHOBEHHAS JIpoBh,
ACCITHUNAs  1podb, panMoHaNbHOE HCIO, NPHOJIMKEHHOE 3HAYeHHE 4HCJIa, YacTh, JlOJId,
OTHOIICHHE, IPONCHT, IIOBLIICHHE X IOHIKCHUE Ha 34/IAHHOC YHCIIO IIPOLICHTOB, MacIITad:;

¢ TIPHBOJHUTH MPUMEPBI YHCEI C 3a1aHHBIMMU CBOMCTBAMH JIC/IUMOCTH;

® OMCPHPOBATh MOHATHAMU: JIOTapHhm THCTIa, TPHTOHOMCTPHYECKAs OKpPYXKHOCTD, paHaHHas
IpajiycHasl Mepa yrja, BejlHumHa yria, 3ajaHHOrO TOYKOH Ha TPHTOHOMETPHYEC KO
OKPYKHOCTH, CHHYC, KOCHHYC, TaNlrenc u KOTAHI€HC YIJIOB, HMMCIOUMX IPOHU3BOIIBIYIO
BEJIMYHHY, 9HClIa € U ;

® BRIIOIHATL apudMerHyeckue jeiicTsus, coveras YCTHBIC H IHCBMCHHBIC IPHEMBI, TIPHMEHSIs
IpH HCOOXOIMMOCTH BBIMHCIIHTE IbHLIC YCTpPOHCTBA;

® HAXOJMTb 3HAYECHMA KOPHS HATYPAILHOMN CICICHH, CICNEHN C PalMOHAIBLHBIM 110Ka3aTeeM.
orapuma, ucrons3ys pu HCOOXOJIMMOCTH BBIMHCIIMTENBHLIE YCTpOHCTBa;

¢ TI0JIL30BATECS OUCHKON M MPUKHIKOIH TIpH IIPAKTHYECKHX pacyeTrax;

® TPOBOJUTE 110 H3BECTHBIM (hopMynaMm u lIpaBuiIaM npcobpazoBanus OYKBEHHBIX BBIPaKCH M,
BIUIIOYAIOIHX CTEIEHH, KOPHH, JIOTapPH(DMBI M TPHIOHOMETPHYECKHE byHKuum;

® HaXxo/WTh 3HAYCHHS YHCIIOBLIX W OyKBEHHEIX BBIDIKCHUIA, OCYINECTBIAA HEOBXOIMMBIC
TIO/ICTAHOBKH H IIpeodpa3zoBanus;

® H300paxkaTh cXeMaTHUeCKH YIOJ, BEJIMYMHA KOTOPOTO BhIpaskcHa B rpajycax WM pajianax;

® HCHOJIB30BATh [IPHM pEHICHHH 3a1a9 TadIMYHEIC SHAUCHUS  TPUTOHOMCTPHYECKUX (hYHKILHIf
YIJIOB;

®  BBLUIOHATE NEPEBO/I BEIMYUHE YIJIa U3 PaJMatHON MEPHI B IpaycHyIo 1 obparHo.
Vpasuenus u nepasencmea



Pemars PallHOHAJIBHBIC, IIOKa3arellpHble | JIOTapH(DMHUYCCKHE YpaBHCHUS W HepaBeHCT a,
IpOCTEHIIINE HPpaIMOHAIbHEIE 1 TPHUTOHOMETPHYCCKHE YDaBHCHHS, HEPABEHCTBA H UX CHCTCMEL,
HCIIOIE30BAThL METO/IBI PEIICHHUS YPABHCHHIL: IIPHBCJICHUE K BUIY "NIpOH3BCICHHE paBHO HYyIO"
HIIH "4acTHOE paBHO Hyio", samerna IICPCMEHHBIX;

HCIIOJIB30BATE METOJ] HHTEPBAIIOB J1Is PCILCHHS HCPABEHCTB;

HCIIOJIE30BATh rpaduyecKuii MeTo s 1pHOIMIKEHHOTO penrenns YPaBHCHHUI H HEpaBCHCT;
H3o0paxkar, ua TPHIOHOMETPHYCCKOH ~ OKPYKHOCTH MHOKECTBO PEHICHHUH mpocTeiimuy
TPHIOHOMCTPUYECKMX YpaBHCHUI U HCPABEHCTB;

BLINOJIHATE  OTOOp KOpHell  ypaBuenmit  wm PCIICHUA HEPaBCHCTB B COOTBETCTBHH
AOHOJIHATEIBHBIMH YCTIOBHSMH H OIPaHUYCHHSIMH.

Dynryuu

Onepuposars monsTusMy: 3aBUCUMOCTD BEJIMYHH, (YHKUMS, apryMeHT M 3laveHic byHKIHY,
obnacTh onpexmencnus u MHOMCCTBO 3HAYCHMH (yHKIMH, rpaduk 3aBucHMOCTH, rpaux
(ynkunn, nynu (ynxkuun, npomexyriu SHAKOIIOCTOAIICTBA, BO3pACTAHHE HA YHCIOBOM
TIPOMEXKyTKe, YOBIBAHHE Ha YHCIIOBOM HPOMCIKYTKE, HaubOJIbIICEe M HAMMEHDBUICE 3laucHie
byuknun na yncnonom IIPOMCHYTKC, NEpHOJMYECKas (DYHKIHSI, NEPHOJT, YeTHAS W HeueTiay
(yaKIm;

ONICPHPOBATH HOHATHAMH: NPSMAst | oOparnas TIpOIOPIHOHAIILHOCTS, JIMHEHHAs, KBaJ[paTHyiias,
Jorapnpmuyeckas u okaszarensnas byHknHY, TpHronomerpuyeckue GyuxiHu;

OMPENCIATL 3HAYeHUEe (DYHKIMH 110 3HAYCHHUIO ApIyMCHTa IPH Pa3/IMYHBIX COCo6aX 3a/aHus
GyHKIHM,

CTPOHTE I'PA(hUKH U3YYCHHBIX byHKIWmi;

OIHChIBATL 110 IpauKy M B upocreHmux Cilydasx 10 Qopmysie nosemeHHe M croiicrna
(Gyskumii, naxomus mo rpauky GyHnKuny HauGobIIME U HaUMEHBILIHE 3HAYCHUS;

CTPOMTL OCKM3 rpaduka Qymxiuu, Y/IOBJIICTBOPSIONIEH [PUBESCHHOMY Habopy yciioBumit
(npomeskyTKu BO3pacranus/yOniBanus, 3HavCHIe GyHkuHM B 3aamHOM TOYKE, TOUKH
OKCTPEMYMOB, aCUMIITOTBI, HYJIH QyHKIUM B T.JL.);

PEIIaTh YPaBHEHHSA, NMPOCTeHIIHe CHCTeMEI YPABHCHHUH, MCIOJIB3Ys CBOMCTRA GyHKIME 1 ux
rpaQHKos.

Dnemenmuvr mamemamuuecxoco ananuza

Onepuposats nousTHsIMy: TIPOM3BO/IHAsL (PYHKIHH B TOYKE, KacaTenbHas K rpaguky Qynximm,
npousBojiHas Gynximm;

BEIMHCIIATE MPOM3BOJIHYIO 0AHOWICHA, MHOT'OJIEHa, KBa/IPaTHOTO KOpPHSL, IIPOM3BOJIHYIO CYMMBI
hyHKIWmii;

BEIMHCIIATE IIPOU3BO/IbBIE SJIeMENTAPHBIX byHkumit 1 ux KOMOWHaNui, neronn3ys CIIPABOYHEIC
MaTepHab;

HCCIICI0BaTh B MpocTERIINX Ciydasx ¢dyHkunu Ha MOHOTOHHOCTb, HAXOAWTH HAUGOJILIIHE W
HAUMCHBIIMC  3HAYEHHA  (yHKIHiL, CTPOMTL  TPa(UKH  MHOTOWICHOB IIPOCTEH X
PAlMOHATLHBIX (DYHKIHMIT ¢ HCHOMB30BAHHEM anriapara MaTeMaTHYECKOT0 aHaIH34A.
Cﬂ?({”?erﬂ?HKﬂ u meopus aepommfocmeﬁ, JAOSUKA U RO.-‘!EMHG?HO[)HKCI.

Nvers  npencrasnenne o AHCKPCTHBIX M HCIPEPBIBHBIX  CIIyYaiiHBIX BEJIMYHHAX |
PACIPE/ICIICHUSX, O HE3ABUCHMOCTH CITyuaiiibIx BEJIMYHII;

HMETL TIPEICTABIICHIE O MATEMATHYECKOM OXKHIAHHM 1 AMCIIEPCHH CIIyYaHHBIX BETHYUMH;

HMETL npencraBiIcHHC (4] HOpMajIbHOM pacnpeucnermn H leHMCp&X HOpMalIbHO
PACIPENCTICHHBIX CITy4aiiHBIX BEIMYH;

IIOHHMATB CYTh 3aKOHA GOJIBINX YHCE] | BLI0OPOYHOro MeTo;1a H3MEPCHUS BEPOSITHOCTEH;
HMCTh MNpejicTaBiienne o6 yclIoBHOi BEPOATHOCTH M O 1I0JIHOH BEpPOATHOCTH, NPUMEHSITL UX B
pemenuy 3amay;

HMCTL TIPCJCTABIEHUE O BAXKHBIX YACTHLIX BHIaX paclpe/ie/ICHHH W IPHUMEHSTh UX B penreHun
3aJ1au;

MMCTL IPCJICTaBlIeHUE O KOPPEJISIIHH CIIyYalHBIX BEJIMYMH, O JIHHCHHO perpeccum,
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Texcmogvie 3adauu

Pewars 3ajiauu pasmrix THIIOB, B TOM 4HCIIC 3a/{aul IOBBINCHHO TPYAHOCTH;

BBIOMPATH ONITHMAIILHBI} MCTOJL peICH NS 3a/la4u, paccMaTpuBas Pa3IHYHbIC METO/IBI;

CTPOHMTL MOJICIIL PeleH s 3a1an, TIPOBOJNUTE JI0KA3aTEIIbHbIE paccyxjieHus;

PCIIaTh 3a/1auH, Tpebyromnue nepedopa BapuanTos, lIPOBEPKH yCIIOBHH, BBIOOPAa ONTHMAILHOIO
pesynbrara;

AlJIM3HPOBATL M MHTEPIPETHPOBATS PC3YJILTATBL B KOHTEKCTE yC/IOBHS 3ajaum, BRIOMpaTH
PCIICHUSA, HE IPOTHBOPEYalHe KOHTEKCTY;

lICPCBOMUTD TIPH pelIeHun 3ajaqu HH(OPMALHIO U3 0/1HOiH (opmsI B jipyryio, HCIOJIB3Ys 11pH
HEOOXO/IMMOCTH cXeMbl, Tabu1bI, rpaduky, JHarpaMmel.

Teomempus

Onepuposats mousTHsMK: TOYKa, Tipsimasi, TJIOCKOCTh B IIPOCTPAHCTBE, NapalICIBHOCTL |
TICPICHAUKYIISIPHOCTD NPAMBIX U IUIOCKOCTEH;

IIPHMCHSATE JUlsl PeIIeHUs 3ajay FCOMETPHYCCKHE (aKThl, eciu yesoBus [IPHMCHCHUS 3a/laHbl B
ABHOM (opme;

PCLIATE 3a/iauu Ha HAXOMXKJICHUE FCOMETPHYECKHX BEJIMYMH 110 06pasuam miy QIrOPHUTMaM;
Jenars (BLIHOCHBIC) MII0CKHe YEPTCIKH U3 PUCYHKOB OOLEMHDLIX duryp, B ToM uncre pucosarr
BHJT CBCPXY, CGOKY, CTPOHTL ceucHus MHOI'OI'PaHHHKOB;

H3BJICKATL, HHTCPIIPETUPOBATE U TIpcobpasosrIBaTh uH(OPMAIHIO o FCOMETPUYECKHX (BHUTypax,
[IPC/ICTABIICHHYIO Ha YepTekax:

IPUMCHSTE  reoMeTpudeckue (axkTol jurs PCIICHUS 331124, B TOM 4YMCIIE IPETIONArAIONIX
HCCKOJIBKO IIaroB perenus;

OLIMCBIBATL B3AHMHOC PACIIOiIOKCHHE HPAMBIX H IIIOCKOCTEH B IIpOCTpaHCTRe;

(Gopmyuposats croiicTsa 1 NpU3HaKy Guryp;

JIOKA3BIBATH I'COMETPUYCCKUE YTBEPXKIICHHS;

BI4JCTE  CTAHAAPTHON  KiaccH(puKalmeil POCTPAHCTBEHHBIX (BHUryp (mHpamusL, HPU3MBI,
napajutenienuress);

HaXo/IuTh 00LEMBI M IUTOma ! HOBCPXHOCTEH reOMETPHYECKUX TEII ¢ IpUMEHeHHeM boparyr;
BEIMHCIISTE PACCTOSHUS M YIIIBI B IPOCTpaHCTRE.

Bexmopor u koopouname: ¢ npocmpancmee

Onepuposats momsTusMu JICKapTOBLI KOOP)(MHATEI B [IpocTparcTBe, BEKTOpP, MOYIID BEKTOpa,
PaBCHCTBO BEKTOPOB, KOOPIAHHATEI BCKTOpa, Yroj1 Mek/y BekTopamu, CKAJSIPHOE TIPOU3BE/ICHHE
BCKTOpOB, KOJITMHEApHbIE BEKTOPLI;

HaXO/MTE pacCTOAHNE MEXIy JTBYMs TOYKaMH, CyMMy BEKTOPOB M IpOH3BEICHHE BEKTOpa Ha
THCJIO, YTONl Mexk]ly BCKTOpamu, CKAAPHOC TIPOM3BENCHHE, PACKIIAIBIBATE BCKTOpP IO JIBYM
HCKOJUTHHCAPHEBIM BEKTOpaM;

3a/1aBatTk INIOCKOCTh YpaBHEHHEM B ACKApTOBOH cHCTeMe KOOpJIMHAT;

PCIIaTh NpOCTEHILINE 38189 BBeIeHMeM BCKTOPHOTO Ga3uca.

Hemopus mamemamurcy

Hpencrasinars sxian BBIIAIOIINXCS MATEMATHKOB B pasBUTHE MATEeMATHKH W MHBIX HAyYHBIX
obacreit;

LOHHMATD POJIb> MATEMAaTHKH B pasBuTHH PoccHuL.

Memoowr mamesamury

Henoib3oBars ocropmsre MCTOJIbI JIOKA3aTCIILCTRA, NIPOBOIUTD JOKa3aTCIILCTBO M BBITONHSITE
OIIpOBEpIKCHHUE;

MPHUMCHSTE OCHOBHbIE METO/ILI PelIeH s MATEMaTHYCCKHX 3a/(ad;

Ha OCHOBE MaTeMaTHYCCKHUX 3aKonomeprocTelf B npupoje XapaKTepu30BaTh Kpacory wu
COBEPIICHCTBO OKPYKaIOIIEro MHDa 1 IPOM3BENCHUIT HeKyCCTRa;

MPHMCHATE NpOCTeHnime nporpaMMuble CPEACTBA M 3/ICKTPOHHO-KOMMYHHKAIHOHHEC CHCTCMBI
TP PCILICHUY MaTEMATHYCCKHX 3a1ay.



2. CTPYKTYPA U COJEPKAHUE AACITUIIIIUHBI«MATEMAT HKA»

2.1. O6beM AnenuIUIHAL I BH/IbI y4e0HOii pagoTh

But yueouoii pagorn

O0neM yacor

TPaKTHYECKHE 3aHsTHS (eciu npedycymompero)

| O6nem o6pazoBarennnoi UpOrpamMmbl y4eGHOH JHCIHILTH L] 254
B TOM uHcIIe:
TEOPETHYECKOE 00YHYCHHE 78
n1adoparopHele paboTb! (eciu npedycmompeno) -
156

CaMOCTOATENIbHAN paboTa 00yyaroimerocs (Bcero) (ecnu npedycmompeno)

B TOM 4ucjIe:

CaMoCTosTebHas paboTa Hall HHTBH Ly aIbHbIM IIPOCKTOM (ecu
npedycymompeno)

[Ipomekyrounas arrecrauus (Ixzamen)

20 ]
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3. YCJIOBUsI PEAJII/IBALIHHI[HCHI’IH.HHHI)I «MATEMATHUKA»

3.1. MaTepHa.."lbIlO-’I'EXIIH‘iCCKOC obecevenne

Katuner MAMEMAMUKI, OCHALIEHHBI 000pyIoBaHUeM: HazsOHbIMY nocobusmu, sxpanno-
3BYKOBLIMU  hoCObusimu, zmd)op,waz;uo.*mo-m,u.uynzmar;uomw:.m: Cpeocmeamu; TeXHUYeCKuMu
cpeacrsamMu  obyueHus: MACHUMIL0-MEN06OT  dockoil, MynbmuMeouanpoekmopom, HOYMOYKOM,
8bIX000M 6 unmepnem.

3.2. Yueduo-meroanueckoe 1 HHQopMmanmommnoce ofecneyenue
3.2.1. Knnroobecneucnnocrs
Hanmenosanue JIMTCPaTYpEI: aBTOp, Ha3BaHHe, [on KHUT'OOBECITEYEHHOCT I)T
BHJI U3JIaHWs, U3J1aTCIILCTRO U3/laHus Koimnuectso sxsemmsipon
H3jianuit B Oubnnorexe Biul'y /
Haymune 8 anexrponion
Katanore 95C

Ocnosnas anreparypa

Anrebpa u navana MaTEMAaTHYCCKOro aHam3a: 10
- 11 Kiacesr: yyeGuux s o0meoGpazoBarenpx
OpraHu3anui: GasoBblil M yrinyGaEHHbIf YPOBHH / 2017 50
. A, Anumon [ apl- 4-¢ wmz — M.
[Ipocsewenne, 463 c.
Feomerpusi: 10 - 11 kiacesr: YUYeOHUK Jula
0b1eobpaszoBarenpubx Opranusauuii: 6a3oBplt 1
YTiIyOnéuus:i yposun / JI. C. AradacsH [u ap.]. -
4-c w3 — M. [Tpoceemenne, 255 c.

Honoanurensnas JIUTECpaTypa
Mopukosuu, AT Anrebpa  u  navama
MareMaTHIecKoro anamsa: 10 - 11 knacenr: g 24,
/AT, Mopaxosuy, - 13-¢ H3J., crep. - M.:
Muemosuna, Y. 1: VyeGuux, - 400 c.
Mopaxosuy, AT, Anrebpa u  gavana
MareMarnieckoro anaiusa: 10 - 11 iacepr: p 2 q,
/ A. T. Mopnkosuu. - 13-e u3jl., crep. - M.:
Muemosuna, 4, 2: 3anaunuk.- 271 c.

oropesos, A.B. I'comerpusi: 10 - 11 knacenr:
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4. KOHTPOJUIL U OLIEHKA PE3YJIILTATOB OCBOEHUSI AUCLHHATIIHHEBI
MATEMATHKA»
Pesyibrare: ofyuenms
Inemenmer meopuu mnodxceems u vamemamuyecrog NO2uKuU Konrpoubapic
° Oncp:{pona'rb TIOHATHAMH KOoHneqyHoe MHOXKECTBO,  3JIcMEHT MHOKeCTBa, | paborsl, TCCThI,
TIOJIMHOKECTBO, Tepeceuenne u 00BeIMHeHRe MHOKCCTB, YHCIIOBBIC MHOMECTBA Ha HHJIUBH]yaJILHBIC
KOOPIMHATHOH  mpsawmoi, OTPE30K, HHTCpBa, NOJYHHTEPBAL, MPOMEKYTOK ¢ | AOMAIlHHE
BBIKOJIOTOH TOYKOH, rpaduyeckoe [IPC/ICTABJICHHE MHOXKECTE Ha KoopamuaTHol | 3amanus,
IJIOCKOCTH; KapTOYKH-
¢ OUCDPHPOBATL IMOHATHIMU: YIBEPHUICHHE, OTpHIaHHe YTBCPXK/ICHHS, HCTHHHBIC W | 3aJaHusl,
JIOMHBIE YTBEPHKIECHMUS, [IPHYMHA, CHE/ICTBHE, YacTHLI ciry4aii obuiero YTBEPXKIIEHHUS], | PEHTHHIH,
KOHTpHIpHMep;
® TIPOBCPSATH NIPUHAIUIEKHOCT 3/IeMeHTa MHOJKECTBY;
® HaXOIHTL NepeceueHue u o0nBeauneHne MHOXCCTB, B TOM YHCIC IIPC/CTABICHHELX
rpauuecKu Ha YHCIOBOI NpAMOM ¥ Ha KOOPHAHHATHOI ILIOCKOCTH;
¢ IPOBOJHUTH  JlOKazaTe/IbHble PaCCYKIeHust  Juis  0BGocHOBaHUY UCTHHHOCTH
YTBCPMICHUIH,
Yucaa u svipancenus
°  CBobosHo ONCPHPOBATH IOHATHAMH: 1[€JI0C THCIIO, JICTIMMOCTDL YHCell, 06BIKHOBCHHAS
Jpo0db, jecaTuunas Jpolb, panuonainHoe TUCIIO, NPHOMIKCHHOE 3HayeHHe YyHuca,
HacThb, 1078, OTHOWICHHE, IIDONCHT, NOBBLILUCHHE M MOHWMKEHHE Ha 3aaHHo¢ YMcIo
POLEHTOB, MaciITab;
® TIPHBOJIMTH IPUMEPBI YHCEI ¢ 3a/AHIBIMM CBOHCTBAMM JICTTUMOCTH;
¢ ONCPHPOBATL MOHATHIMMU: Jorapuhm yuca, TPUIOHOMETPHYCCKAsN OKPYIKHOCTD,
PaJiMannas W rpajycHas MCpa  yria, BeIMYMHA YIMA, 3a1aHHOIO TOYKOH Ha
TPHTOHOMETPHYECKOIT OKPYKHOCTH, CHHYC, KOCHHYC, TaHIeHC W KOTaHI'eHC YIJIoB,
HMCIOLTHX ITPOH3BOJIBHYIO BCJIMIHMHY, Yncia e U ;
® BBIIOIHATE apH(METHYCCKHE ACHCTBUS, coucras YCTHBIC M IIHCBMCHHBIC NIPHEMBI,
TNPHUMCHSAA IPH HCOBX0AMMOCTH BBIMHCIMTEIBHBIE YCTPOHCTBA,
® HaXOUHTh 3HAYEHHSH KOpHS  HaTYpaIbHOH crenenm, crememy C  palHOHAIBHEIM
lokasareneMm, jorapudma, HCIIONIB3Yd 1pH  HEOOXOHMMOCTH BBEIYMCITHTEJILHEIC
YCTPOHCTRA;
® TIOJL30BATHCS ONEHKOI U IPHKHAKOI TIPH HPAKTHYECKUX pacyerax;
® TIPOBOAMTH MO M3BECTHLIM Gopmynam u lpasunam  1peobpasosanns OyKkBeHHpIX
BBIDAKCHUH, BKITIOYAOmuX CTCICHH, KOpHH, JorapudMsl u TPHIOHOMETPHYECKHE
byuxumy;
¢ HaXO/MTb 3HAYCHHS YHUCIIOBLIX | OyKBEHHBIX BRIPKEHHH, OCYIMECTRIIAN HCOGXO0MUMDIC
| HOJACTAaHOBKH M peodpazoBanus:
‘- H300paXkarh cxemarTHuecky YIOJl, BEIHYHHA KOTOpOro BRIpAXCHA B rpamycax ujM
panuanax;
® HCNOJNBL30BATL IPH peniecHuu 3ajlay  TabiMyHBIC 3HAueHMs TPHTOHOMETPHUYECKHX
Gynxrwmii yrios:

Vpaenemm U Hepasencmea

* Pcmarts PalIOHAILHEIC, NOKasaTenbhble H JIOTapUIMHYCCKHE  ypaBHenus u
HEPABCHCTBA, mnpocTelimme MppanHoHaLHbC 1 TPHUTOHOMCTPHYECCKHE YpaBHEHHs,
HCPaBEHCTBA M MX CUCTEMBL;

® HCHOJL30BATh MCTOBI perieHus YPaBHCHHUH: IpuBesienHe k Bujy "pousseienue
PaBHO Hymo" uim "qacrioe pasmo HyJ10", 3aMena LICPEMEHHBIX;

¢ HCIIONB30BATL METO HHTEPBANIOR JUIg PeIIeHus HepaBencTs;

® Mcllonk3oBath rpadmycckuii metog I PHOIMKCHHOIO  pellleHus DABHEHHH U
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HEPaBCHCTR;
H300paxars Ha TPHIOHOMETPHYECKOI OKPYKHOCTH MHOXECTBO PCILEHHI IpocTeHmx
TPHIOHOMCTPHUCCKUX ypaBHEHHIH i HCPABEHCTB;

BBIIONHSATE 0100p KOpHE# ypasmenuii PCLICHUH HEPABEHCTB B COOTBETCTBHH c
HOIOIHATEIIEHBIME YCIOBHAMHU H OTpaHHYCHHUSIMH.,

Dynxyuu

Oneprposath monsTHsIMY: 3aBHCHMOCTb  BE/IMUMH, (YHKuus, apryMeHT M 3HauYcHHe
(Gynkmmu, oGnacrs ONIPCJICJICHUS. ¥ MHOXCCTBO 3HAYeHM]] (ynknun, rpadux
3ABHCHMOCTH, rpaduk dynximm, HyJm  Qynkimm, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTanMe ma YHCIIOBOM IIPOMCKYTKE, YOBIBAlE HA YHCIIOBOM IPOMEXKYTKE,
HanboNIbIIEe M  HauMeHbIee 3HAYCHHC (YHKIMM Ha uyMCIOBOM IIPOMEKYTKE,
lICpHONMIECKas QYHKLUMS, EPHOJL, YeTHAS 1 HedeTHas (pyHKuuu;

ONCPHPOBATE MOHATHAMM: HpsiMas u obparnas IIPOIOPIHOHANBHOCTD, NHHElHAs,
KBdlpaTHunas, jiorapumuyeckas lTOKasaTenbhas (yHKIHH, TPUIOHOMETPHYECKHE
(hynxnum;

OUPCHCIATE 3Ha4YeHUE (YHKIHM 110 3HAYCHHIO ApryMCHTa IPH Pa3siIMYHBIX CIOCOGAX
3ajauus GpyHKumu;

CTPOHTB I'PAUKU U3yUEHHBIX byrximit;

OIMCRIBATE IT0 rpadMKy U B MpocTemx CITy4asx 110 GopmyJie OBEJICHHE 1 CBONHCTRA
bynKuui, HaxouTH 110 rpaduxy Gpynkuuyu Hanbosmme 1 HaHMCHBILME 3HAYEHMS;
CTPOHTL  oCku3  rpaduka  ynkumy, YHOBJICTBOPSIONIEH MpHBeAeHHOMY Habopy
YCIOBHIT  (IPOMCKYTKH BO3pacTanus/yObIBaHus, 3HayeHHe byuxkumu B 3agannoi
TOKE, TOYKH 3KCTPEMYMOB, ACHUMIITOTSI, HYJIM (pYHKIHE | T.J1.);

PCLIATE YpaBHCHUS, TpOCTEHIIHE CHCTEM] YPABHCHUH, UCTIONL3Ys CBOMHCTRA byHkImit
H UX rpadmkos.

Onemenmor mamemamuyecrozo ananuza

Onepuposars nonsTHsMU: IPOH3BO/HAs (DYHKIHH B TOYKE, KACATEILHAS K rpaduxy
bynxunn, nponssonas (hyHKIMH;

BEITHCIIATE  IIPOM3BOIHYIO OJHOY/ICHA,  MHOTOWIEHA,  KBAAPaTHOIO KOpHsI,
TIPOH3BO/IHYIO CYMMBI (hyHKIMI;

BRIYHCIIATE NPOM3BOJIHEIE SJICMCHTAPHBIX (QYHKIHE M ux KoMOuHanmit, Henombays
CIIPaBOYHEBIE MaTepHAILL;

Cmamucemuxa u meopus eeposimiocmeii, rozura u Kombunamopuxa.

Mmers mpencrasnenue o AMCKPETHBIX M HEINPEPLIBHEIX CIIyYalHBIX BENHYMHAX M
Paclipeie/IeHusIX, 0 HE3aBHCHMOCTH CIIYYaHHBIX BEJIMYUH;

HMETBb IIpejiCTaBicHUe o MaTeMaTHYecKoM OXHAAHHH W MUCNEPCHH  CITydaliHBIX
BCJIMYUH;

HMCTBb INpeiCTaBjeHHe o HOPM&ILHOM  pacnpejieNieHHy u NpUMEpax HOPMaIbHO
PACHpPEICIICHHBIX ClyYaiiHbIX BEJIHYHH;

IIOHHMATh CyTh 3aKoHA GOJIbIIHX IHCCI M BBIOOPOYHOrO MeToja H3MepeHHs
BEPOATHOCTEIN;

MMCTL  TIpelicTaBlicHue 06 YCJIIOBHOH BeposTHOCTH M o IIOJIHOH  BeposTHOCTH,
IPUMEHSATD MX B peleHHH 3aaay;

HMETE MNPEJICTABICHUE O BAYXKHBIX YaCTHBIX BHIAX pacHpejiesiCHUui u NIPUMEHNATE HX B
pelenuy 3aay;

HMETE IIpe/icTaBaeHHe o KOppe/IAUuHH ci1ydaiHpIx BCIIHYHH, 0 JIMHEHHOI perpeccuy.
Texcmosoie 3ad0ayy
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* Pemwars 3agayy PAasHBIX TUTIOB, B TOM YHCIIe 3aa4y ITOBLIICHHON TPY/IHOCTH;

®  BBIOMpATh ONTHMANLHBI] METOJI pelIeHHs 3a/aun, PACCMATPHBast pasiInYHbIC METOIbL;

® CTPOHTH Mojiens penreHus 3a/1a9H, IIPOBOJIUTE JI0KA3aTCIbHbIE paccyxieHus;

® PCMAThL 3ajayn, TpeSylommue nepebopa  BapuanTos, TIPOBEPKM  yClIOBHH, BBIGOpa
OIITHMAIILHOTO pe3yibTara;

® AaHAIM3UpOBATL M HHTCPIPETHPOBATL pe3yibTaThl B KOHTEKCTE ycoBHs 3anaym,
BBIOHpATE perenns, He TIPOTHBOpCHAILIME KOHTEKCTY;

® [ICPEBOJMTH NpH peureHuu 3amauy HHGOPMALMIO H3 ojHOIN (opmsr B Japyryio,
HCITOJIB3YS 1IPH HEOOXOUMOCTH CXeMBI, TabnHIbL, rpadukw, JAHarpamMMu.
l'eomempus

*  Onepuposats NOHATHAMM:  TOYKA, IpAMAast, ILIOCKOCTE B NpocTpaHcTBe,
napajjieasHOCTh H CPICH/IMKYIISPHOCTD NPAMBIX U [1IocKocTei;

® UPHUMEHSTH JUIS pelIeHUs 3aay FCOMETpHUICCKHE (haKThl, eci yeioBus IIPUMEHEHHU A
3a/lanbl B SBHOH (hopme;

® PCIIATh 3aJlaun HA HaXOXKICHHe FCOMCTPHYCCKUX BEJIHYHH 1O obpasnam  msm
aJIrOPHTMAM;

® Jenath (BBIHOCHEIE) ILIOCKHE YEPTCIKH U3 PHCYHKOB 06BEMHEIX (buryp, B TOM wncie
PHCOBATh BHJI CBEPXy, cGOKY, CTPOUT] ceveks MHOTOIPaHHHKOB;

® H3BICKATh, HHTCPNIPETHPOBATH 1 1peodpazoBsbiBaTs uHpopManuio o IEOMETPUYECKHX
(burypax, NpCACTAaBICHHYIO Ha YepTeikax:

® [IpHMCHATB  reoMeTpHYecKHe (akrer 1t pemenus 3ala4, B TOM yucie
HpCAIIoIaralonMx HECKOIBKO MIarops peteHnst;

® OIMCBHIBATh B3aUMHOE PACTIONOKCHUE HPAMBIX H IUIOCKOCTEH B IIpoCTpaHcTBe:

*  dopmyurpoBats croiictsa i IpH3HaKyu Guryp;

¢ JIOKa3bIBATH FEOMETPHYCCKHE YTBEPKICHH;

® BIAneTh cramaaprHoi Knaccudukarueii POCTPAHCTBEHHEBIX  (UTyp (mpamuer,
PU3MEL, TIapaJlICeIIHIIE ThT);

¢ HaXo/MTh 06heMbl U mTomaH HOBEPXHOCTEH IeOMETpHYCCKUX Tey ¢ TIPHMEHCHHEM

bopmy;

BRIYHCIIATh PACCTOSHUS U YIVIL] B NIPOCTPaHCTRE.

Bekmopur u koopouname: ¢ npocmpancmee

* Onepuposars nonsTusMI ACKapTOBBI KOOPAUHATDLI B MPOCTPAaHCTBE, BEKTOP, MOYIIb

BCKTOpa, paBCHCTBO BeKTOpOB, KOOpIMHATB! BeKTOpa, yro MEXJly BEKTOpamu,

CKAJIPHOC TPOH3BE/ICHHE BEKTOPOB, KOJUIHHEeApHbIE BEKTOPLL;

HAXOIMTEL paccrostune Mewxry ABYMS TOYKAMH, CYMMY BEKTOPOB M IIPOM3BENIEHHe

BCKTOpa Ha 1HcIio, yron mexy BEKTOpaMu, ckamsipHoe HPOU3BC/ICHHE, PACKIANBIBATE

BCKTOP 110 JIByM HeKoJIMHeapHbIM BCKTOpaM;

3a/1aBaTh INIOCKOCTb YpaBHEHHEM B JICKapTOBOH cHCTEMe KOOpaHHar;

PCIIaTh Mpocteiinine 3a/1aun BReIcHMEM BEKTOPHOT0 Oazuca.

Hemopus mamesanuzy

anJ]CT&BHSITI) BKIIan BbIaloLMXCs MATEMAaTHKOB B PazBHUTHE MaTeMaTHKH M HHBIX HayuyHbIX

olnacreii;

MOHHUMATH POJIb MaTeMaTHKH B Pa3BHTHH pOCCHH.

ML’HIO{)bI MAamemMamuru

”C]’l(}i]hBOBﬂTh OCHOBHLIC MCTO/IbI JJ;OK&SRTEJTI:CTB&, [IPOBOJIMTH lOKaz3arTesibCTBO U BBITIOJIHATE

OI'IpOBCp)KCHHC;

NPHUMEHHATL OCHOBHbBIC MCTO][bI petueHHn MATEMATHUYCCKHX 3aj1ay;

Ha ocHoBe Maremaruueckuy 3aKoHOMEpHOCTeH B npHpojc NapaKTepU30BaTL Kpacoty u

COBEPUICHCTEO OKPYAIOILEro Mipa u TNPOH3Be/ICHHIT HCKyCCTRa;

IPUMCHATE - mpocTedinie  nporpammibie CPCACTBA M 3ICKTPOHHO-KOMMYHHKALMOHIIbIc
CHCTEMbI IDH PEILICHHM MaTeMaTHICCKHX 3a/1au. Srzamen
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