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IHHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamma ydeOHoro mpeamera (mamee PITYII) «Marematuka» Ha ypOBHE

cpennero obmiero oopazopanus A 10 — 11 kiraccoB cocTaBieHa Ha OCHOBE:

1) ®denepasbHOr0 TroCyIapCTBEHHOr0 00pPa30BATEJILHOI0 CTAHAApPTa CpPeIHEro
od0urero odpaszoBaHmsi, yrBepxacHHOro [Ipukazom MwuHucrepcTBa oOpa3oBaHMs U
Hayku Poccuiickoit ®enepauuu ot 17.05.2012 r. Ne 413 (¢ wu3MEHEHUAMH,
BHecCeHHbIMH [Ipukaszom MuHucTepcTBa o0O0pazoBaHuss W Hayku Poccuiickoit
®enepannu ot 29.12.2014 1. Ne1645, 31.12.2015 r. Ne1578, 29.06.2017 r. Ne 613);

2) IlpumepHOii OCHOBHOW 00pPa30BaTe/IbLHOM MPOrpaMMbI  CpPEIHEro OOIIero
o0pa3oBaHusi, OJ0OpeHHOW pemeHueM (QeaepatbHOTO Y4eOHO-METOANYECKOTO
obbemuHeHus 1o obmemy oOpazoBanuto (IIporokon 3acemanus DeaepaabHOTO
y4e0HO-METOIMYECKOT0 00beIMHEHHS 110 001meMy obpaszoBanuio ot 28.06.2016 1. Ne
2/16-3).

VY4eOublii npeamer «MaremaTuka» Kak 4acTb IpeiMeTHOW obnactu «MaremaTuka u
uH(pOpMaTUKa» HU3y4aeTcs Ha YPOBHE CpeaHero ooOmero oO0pa3oBaHHMs B KayecTBe
oOs3arenpHOro npeamera B 10-11 kinaccax Ha 6a30BOM YpOBHE.

[Ipu cocraBieHHM coaepkKaTeIbHOW U MeToAuvecKkord coctaBisaromux PITYII
VUUTBHIBAIMCh Meiu H 3amayd  KoHuenuuu pa3BUTHS MaTEeMaTHYECKOTO O0O0pa3oBaHUsl B
Poccuiickoit ®enepanuu, yTBepKACHHONW pacnopsikeHuem [IpaButenscrBa Poccuiickoit
Oepnepannn ot 24 nexadps 2013 r. Ne 2506-p.

[Topsanox paspabotku u crpykrypa PIIYII BeimepkaHbl B CTpOTOM COOTBETCTBUU C
tpeboBanusimu [lonoxxenus o paboueit mporpamme yaeonoro npeamera (PI'OC) MAOY «COIII
No 12».

PabGouas mporpamma yuebHoro mpenmera «Marematukay — peanu3yerca  C
HCIIONIb30BaHNEM Y4eOHO-MeTOANYEeCKOro KoMILIekTa «AnreOpa u Havana ananmuza, 10-11y,
aBrop C.M. Hukonwckuit, u «'eomerpust, 10-11», aBrop JI.C. AtanacsH, peKOMEHOBAaHHOTO
MunucrepcTBoM oOpa3oBaHuss M Hayku Poccuiickoir @Penepanuud K UCIONb30BaHUIO B
00pa3oBaTeIbHOM MpOIiecce.

Heasimu usydyenus: yaueOHoro mpeamera «MaTeMmaruka» Ha ypOBHE CpPEIHEro OOIIero
00pa3oBaHUS SBISIOTCS:

v c(OPMHPOBAHHOCTH TPEACTABIEHUM O COLMAIBHBIX, KYJILTYPHBIX M HCTOPUYECKHX
dakTopax CTaHOBJICHUS MATEMATHKHU;

v cpOPMHPOBAHHOCTH OCHOB JIOTMYECKOIO, QIrOPUTMHYECKOIO M  MaTEMATUYECKOTO
MBIIIICHHS;

v c(pOPMHUPOBAHHOCTh YMEHHN TPHUMEHSTH TOJyYECHHbIE 3HAHUS TPH PEUICHHH Pa3THYHBIX
3a/1a4;

V" chOPMHPOBAHHOCTh MPEJACTABICHHNA O MaTreMaThKe Kak YacTH OOIIeYeI0BEUeCKOM
KYJIbTYpbl, YHUBEPCATIbHOM SI3bIKE€ HAYKH, MO3BOJISIIOLIEM OMUCHIBATh U U3y4yaTh peajbHBIC
npoueccm " SIBJIICHUA.

JlocTrxkeHne e 00ecTeYnBaeTCs pEICHUEM CIEeIYIONINX 3a0ay.
¢ (QopMHpOBaHWE MOTHBAIIMU M3YYCHHUS MATEMATHKH, TOTOBHOCTH M CIIOCOOHOCTH yUaIIUXCS
K CaMOpa3BUTHIO, JIMYHOCTHOMY CaMOOIPEACIICHUIO, MOCTPOEHUIO WHIANBUIYAIbHON
TPAcKTOPUU B U3YUYECHUU IIPEAMETA;
» (opmupoBaHUE y y4aluxcsi CIOCOOHOCTH K OpraHU3allid CBOCH y4eOHOW IesTeNbHOCTH
HOCpeHCTBOM OCBOCHUS IMYHOCTHBIX,
IIO3HAaBaTCJIbHBIX, perHHTI/IBHBIX 58 KOMMYHI/IKaTI/IBHBIX YHI/IBepcaJILHBIX y‘-IGGHLIX
e CTBHIA;
¢ (dopMupoBaHue CHeNU(PUIESCKUX I MATEMAaTUKHU CTHIJICH MBIIUICHUS, HEOOXOAUMBIX IS
MOJTHOIIEHHOTO (DYHKIIMOHUPOBAHUSI B COBPEMEHHOM OOIIECTBE, B YACTHOCTH JIOTUYECKOTO,
aJII‘OpI/ITMI/I‘-IeCKOFO nu BBPHCTHHGCKOFO;
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% OCBOCHHE B XOJI¢ U3yUYCHHS] MAaTEMATUKU CHEIU(DUICCKUX BHUJIOB JCATEILHOCTH, TAKUX KaK
MOCTPOCHHE MAaTEMAaTUYECKUX MOJICNICH, BBIMOJIHEHHE HHCTPYMECHTAIBHBIX BBIYHCIICHUH,
OBJIAJICHUE CUMBOJIMYECKHUM SI3BIKOM IIpEeIMeTa Hp.;

¢ (GopMHPOBAHNEYMEHUHUIIPEICTABIATHUHPOPMAIINIOB3aBHCUMOCTHOTIIOCTABIICHHBIX33/1a4BB
UCTa0IHIIBI,CXeMBI,Tparika, AWarpaMMbl, HCIOJIb30BaTh KOMITBIOTEPHBIC IMPOTPAMMBI,
WNHuTtepHeT nipu ee 06paboTKe;

¢ OBJAJICHUE YYAIIMMHUCSA MATCMAaTHUYCCKUM SI3BbIKOM U allllapaToM Kak CPEICTBOM OMUCAHHS U
UCCIICIOBaHHS SIBJICHUN OKPYKAIOIIET0 MHPA;

% OBJAJICHUEC CHCTEMOW MAaTEeMAaTHYEeCKHUX 3HAHUH, YMCHHHA M HaBBIKOB, HCOOXOIMUMBIX IS
pelIeHHs 3a/1a4 MMOBCETHEBHOW KM3HH, U3YUCHHsI CMEXHBIX TUCIHHIUIMH W TPOIOJDKCHUS
00pa3zoBaHus;

¢ (popMHpPOBaHHE HAYYHOTO MUPOBO33PCHUS;

% BOCIUTAHHWE OTHOIICHHS K MaTeMaTHKe KaK K 4YacTH OOIIeYeIOBEYCCKON KYJIbTYPHI,
Urparoiei 0co0yro poib B 00IIECTBEHHOM Pa3BUTHUH;

% pacIIMpeHHe W CHCTeMaTH3als OOIIMX CBEACHHMH O (YHKIMSX, MOMOJHEHHE Kiacca
U3y4aeMbIX (YHKIUH, WUIFOCTPAIMS IIHUPOTHl MPUMEHEHUs (DYHKIMHA JUIsl ONUCAHHUS U
W3YYCHUS PEATbHBIX 3aBUCUMOCTEI;

** pa3BUTHE TPEJCTABICHHA O BEPOATHOCTHO-CTATUCTUYCCKMX 3aKOHOMEPHOCTSX B
OKPYKAIOIIeM MHpPE, COBEPIICHCTBOBAHHE WHTEIUICKTYAJIbHBIX U PEUYCBBIX YMEHUH ITyTEM
o0oraieHus: MaTeMaTHIECKOTO SI3bIKA, PA3BUTHS JIOTUYSCKOTO MBIILJICHHUS

¢ pacCIIMpEeHHE W CHCTEMAaTHU3aIMsI METOI0B PEIICHHS MPOCTEHINNX TIAHUMETPHUUCCKUX 3a1ad
Ha HaXO0XJICHHE TCOMETPHUUCCKUX BEIIHYUH;

¢ COBCPIICHCTBOBAHME HABBIKOB IPOBENICHUS JIOKA3aTECIBHBIX PACCYXKICHHUI B XOJI€ PEIICHUS
3ajay.

O0mas xapakTepucTHKa y4eOHoro npeamera «MaremaTukay.

Marematuueckoe 00pa3oBaHUE Ha YPOBHE CPEIHETO OOIIero oOpa30BaHUs CKJIaIbIBACTCA
U3 CJIENYIOIIMX  COJEp)KATENbHBIX KOMIIOHEHTOB:  aneedpa; 2eomempus; — I1eMeHmbl
KOMOUHAMOPUKU, Meopuu 6eposImHOCmel, CIMAMUCMUKYU U JO2UKU U HAYATl MAMEMAMu4eckKo2o
ananuza. ITU coJiepiKaTelbHble KOMIIOHEHTHI TEPEIIeTaloTCd U B3aUMOJACHCTBYIOT B YU€OHBIX
Kypcax.

Aneebpa HaneneHa Ha GpopMHpoOBaHHE MATEMAaTUUYECKOTO amnmapara Jisl pelieHus 3a1a4 u3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, OKPYXaloUlell pealbHOCTH. S3bIK anredpbl MOAYEPKUBACT
3HaUEHUE MATEMATHKU KaK s3bIKa JJISl MOCTPOCHHS MaTeMAaTHUYECKUX MOJIENEH, MpOIecCcoB U
ABJIEHUHN peaibHOro Mupa. OJHOM M3 OCHOBHBIX 3aJa4 M3y4eHUs aiareOpbl sSBISETCS pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
nHpOpMaTUKH;, OBJAJCHUE HaBBIKAMH JIEYKTUBHBIX paccyxkiaeHuil. [IpeoOGpasoBanue
CHUMBOJHMYECKHMX (OPM BHOCUT CBOM crneunpuyeckuid BKJIaJ B pa3BUTHE BOOOpPaXKEHHUS,
CIIOCOOHOCTEN K MaTeMaTHuecKoMy TBopdecTBY. [Ipyroil BakHOH 3amadeil m3ydeHus aireOpsl
SBIISIETCS TIOJIYYCHHWE MIKOJBHUKAMH KOHKPETHBIX 3HaHWM O (QYHKIMAX Kak BaKHEHIen
MaTeMaTHUYeCKON MoJenu JJsi ONHCAaHWUS U HUCCIENOBaHUS Pa3HOOOpa3HbIX IPOILIECCOB
(paBHOMEpHBIX, PABHOYCKOPEHHBIX, OJKCIOHEHIIMANbHBIX, TMEPUOJUYECKUX U [p.), JUIA
(GbopMUPOBaHUS Y ydalIUXCs MPEACTABIEHUN O POJIM MAaTEMaTUKU B Pa3BUTUH LUBUIM3ALUHN U
KYJIBTYPHI.

Teomempusi — OOWH W3 BaXHEUITUX KOMIIOHEHTOB MAaTEMaTHYECKOTO OOpa3oBaHUS,
HeoOXoauMmasi i TPUOOPETeHUsS KOHKPETHBIX 3HAHUW O MPOCTPAHCTBE U MPAKTUYECKH
3HAYUMBIX YMEHUH, (OPMHUPOBAHUS S3bIKA OMHCAHUS OOBEKTOB OKPYXAIOIIET0 MHpa, IS
pa3BUTHS TMPOCTPAHCTBEHHOTO BOOOPAXKEHUS W WHTYWUIIUU, MATEMaTUYECKOW KYIbTYpPBI, IS
ACTETHUYECKOT0 BOCIMTAHUS yyalluxcs. V3yueHue reoMeTpuu BHOCUT BKJIAJ B pa3BUTHE
JIOTUYECKOTO MBINUICHHS, B OPMHUpPOBAHHE MOHSATHUS T0KA3aTEILCTRA.

Dnemermyl 102UKU, KOMOUHAMOPUKY, CIMAMUCMUKU U MeopUU 8eposmHocmeti CTAaHOBSITCS
00s13aTeIbHBIM KOMITOHEHTOM IIKOJIFHOTO O0pa30BaHMs, YCHJIMBAIOIIMM €ro MPHKIATHOE U
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NPaKTUYEeCKOe 3HaYeHHe. DTOT MaTepuall HeoOXOIuM, Mpexae Bcero, JiIs (OpMHUPOBAHUS
(YHKLIMOHAJIBHON TI'PaMOTHOCTHM — YMEHHMH BOCIPHHHMMAaThb U aHAJIU3UPOBaTh HH(POPMALHUIO,
NpPEJCTAaBICHHYI0 B pa3IMyHbBIX (opMax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHX
peasbHbIX 3aBUCUMOCTEH, NPOU3BOJUTH IPOCTEHIINE BEPOATHOCTHBIE pacueTsl. M3ydeHue
OCHOB KOMOMHATOPUKH TO3BOJIUT yYaLIEMYCsl OCYIIECTBIISTH PACCMOTPEHHE CIIy4aeB, epedop u
IOJICUET YHUCIIa BADUAHTOB, B TOM YHCJIE B IPOCTEHIIMX MPUKIAJHBIX 3a/1a4ax.

MaremaTuuecKkuil aHajau3 SBJSETCS BaXXHBIM IPEAMETOM Ui JajlbHEMILEro H3y4eHMs
maremMaTku B BY3e. Ha ypoBHe cpennero obuiero oOpa3zoBaHMs ydallldecs IOCTEHEHHO
paccMaTpUBAIOT MPOU3BOIHBIE MHOTOYJICHOB, TPUTOHOMETPUYECKUX (DYHKIIHIA, ITOKa3aTelbHON
u JjorapupmMuueckoil QyHKIUMI. 3HAKOMATCS C HMHTErpajioM, KOTOPBI OpHUEHTHpYEeTCs Kak
omeparusi, ooparHas quQGEepeHIUPOBAHNIO, KaK TUIOMIA/b TpaduKka W KaK Mpeaeil KOHEUYHBIX
CYyMM.

[Ipy M3y4eHUM CTATUCTHKH M TEOPUU BEPOSTHOCTEH 00O0TAINAIOTCS MPEICTABICHHUS O
COBPEMEHHOM KapTHHE MHUpa U METOJaX €ro MccienoBaHus, (GpopMupyercs NOHMMaHUE POJIU
CTaTUCTHKH KaK MCTOYHMKA COLMAIBHO 3HAUYMMOW WH(POPMALUU M 3aKIAJBIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS

—  Bremyckauk HayumTes B 10-11-M kitaccax: Ui HCIIOJIB30BaHUS B TIOBCEHEBHOM JKU3HU
U obecredeHus] BO3MOXKHOCTU YCIEIIHOTO IPOJI0JIKEHNsT 00pa30BaHusl M0 CHELUAIbHOCTSIM, HE
CBSI3aHHBIM C IPUKJIAJAHBIM UCIOJIb30BAHUEM MaTEMATUKH.

— DBbinyckHUK MOJYyYHT BO3MOKHOCTH HayunThesi B 10-11-m kmaccax: nmisi pa3BUTUA
MBIILUIEHUS], UCIIOJIb30BaHUsl B TIOBCETHEBHOM KU3HU M 00ECIIEUEHHS] BO3MOXHOCTU YCIIELTHOIO
OPOJOJDKEHUs  00pa3oBaHMs [0  CIELUAIBHOCTSAM, HE CBS3aHHBIM C  IPUKJIAJHBIM
HCII0JIb30BaHUEM MaTEMAaTUKH.

B coorBerctBun ¢ dDenepanbHbiM 3akoHOM «O0 obpazoBanuu B P®» (cr. 12 m.7)
OpraHM3aIiy, OCYIIECTBISAIONIME 00pa30BaTENbHYIO JAESITEIbHOCTD, PEAU3YIOT 3T TPEOOBaHUS
B 00pa3oBaTEIbHOM IPOLIECCE C yYETOM HACTOALIeH MPUMEPHOH OCHOBHOW 00pa3zoBaTeIbHOM
IpOrpaMMbl KaKk Ha OCHOBE y4Y€OHO-METOJUYECKHX KOMIUIEKTOB COOTBETCTBYIOIIETO YpPOBHS,
Bxomsmux B DexepanbHblii nepedeHb MuHMcTepcTBa 00pazoBaHMs M Hayku Poccuiickoit
®enepanyy, TaKk U C BO3MOKHBIM HCIIOJIb30BAHUEM HHBIX MCTOYHUKOB yueOHOW MHGpOpManuu
(yueObHO-MeToIMUecKHe ocoOusi, 00pa3oBaTeIbHbIe MOPTAJIBI M CAUTHI U JIP.)

[lenn ocBoeHust TmporpamMMmbl 0a30BOro ypoBHA — oOOeCHedYeHHe BO3MOXKHOCTH
MCIIOJIb30BAaHUSl MaTEMATUYECKUX 3HAHWW U YMEHUH B IOBCEAHEBHOW >KM3HM M BO3MO>KHOCTH
YCIELHOr0 NPOAOHKEHUsI 00pa30oBaHMs MO CIEHHUAIbHOCTSAM, HE CBSI3aHHBIM C MPUKIIATHBIM
MCIIOJIb30BAaHUEM MATEMATUKH.

[TporpaMma no mMareMaTuke Ha 0a30BOM ypOBHE IpeJHA3HAa4YeHa JUIsl yJallluXcsl CpeaHen
IIKOJIbI, HE UCTIBITHIBABIINX CEPbE3HBIX 3aTPYIHECHUN Ha MPEIbIIYIIEr0 YPOBH 00yUeHHUsI.

VYuyamuecs, ocymecTBistone ooydeHrne Ha 6a30BOM YpOBHE, JIOJKHBI OCBOUTH OOIIUE
MaTeMaTHYECKUEe YMEHHsI, HEOOXOAUMBIE Ul KU3HH B COBPEMEHHOM OOILECTBE; BMECTE C TEM
OHM IMOJIy4alOT BO3MOXKHOCTh HM3Y4YUTh INpEAMET Tiy0xke, ¢ TeM 4yToObl B JajibHEHIIEM MpH
HE00XO0/IMMOCTH M3y4aTh MaTeMaTHKY JJIs MPO(eCCHOHATBHOTO IPUMEHEHHS.

VY4eOHblil kypc «BeposITHOCTh U CcTaTUCTHKA» 0a30BOr0 YPOBHS SIBJISETCS MPOIOHKEHUEM
U pPa3BUTHUEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOHM Imikousibl. Kypc
nperHa3HayeH uig GOpMUPOBaHUS Y 00YYAIOIIMUXCS CTaTUCTHUECKON KyJIBbTYphl U MOHUMaHUS
pOJIM TEOPUM BEPOSITHOCTEM KAaK MAaTeMaTUYECKOTO HMHCTPYMEHTA JUIsl M3Y4YEHHs CIIydalHBIX
coObITH, BeaMYMH U mporeccoB. [lpu wu3ydenun kypca oboramarpTcs MpeacTaBICHUs
ydalmxcs 0 METoJax MCCIEIOBaHNUS U3MEHYMBOIO MUpa, Pa3BUBAETCS IOHUMAaHUE 3HAYMMOCTHU
U OOIIHOCTH MaTeMaTHYeCKUX METOJOB MO3HAHMS KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Copneprxanue Kypca HalpaBlI€HO Ha 3aKpEIJICHWE 3HAHWM, MOJYyYEHHBIX NMPU HU3YYEHUH
Kypca OCHOBHOM INKOJbl M HAa pa3BUTUE IMPEACTABICHUM O CIydalHbIX BEIMYMHAX U
B3aUMOCBS35IX MEXJy HUMH Ha BaXXHbIX IPHUMEpPAxX, CIOKETbl KOTOPBIX MOYEPHHYTHI M3
OKpYXaroIlero Mupa.



B cooTBercTBHM C yKa3zaHHBIMH LEJISIMH B CTPYKType ydueOHOro kypca «BeposTHOCTh U
CTaTUCTHKA» CpeJHEeH IIKOoJbl Ha 0a30BOM YPOBHE BBIJIEJIEHBI CIEAYIOIINE OCHOBHBIE
conepxarenbHble TUHUK: «ClydaiiHble COOBITHS M BEpOSATHOCTH», «Ciy4ailHble BETHMYMHBI U
3aKOH OOJIBIINX YHCEI.

BaxHyto dacTh Kypca 3aHMMaeT M3y4y€HUE TE€OMETPUYECKOr0 U OMHOMHAIBHOIO
pacnpenesieHuii M 3HAaKOMCTBO C HX HENPEPBIBHBIMU aHAJIOraMU — IIOKa3aTEeNbHBIM U
HOPMAJIBHBIM PaCIpPEIEICHUSIMH.

Copnepxxanne smHuM «CiyyaiiHble COOBITHSL M BEPOSATHOCTH» CIYXKMT OCHOBOM ISt
dopMHpOBaHUS TPEICTABICHUNH O paclpelieieHUd BEPOSTHOCTEH MEXIy 3HAYCHUSIMHU
CJlydaliHBIX BEJIMYMH, a TAK)KE 3Ta JIMHUSA HeoO0XoauMa Kak 0a3a i 3y4eHUs 3aKOHa OOJIbIINX
qyrucen — (QyHIAMEHTAJIbHOTO 3aKOHA, JICHCTBYIOMIETO B MPHUPOJAE M OOLIECTBE M HMEIOIIETO
mareMaTuueckyro  Qopmanuzanmioo. Cam  3akoH  OOJbIIMX  YHMceN  Ipejlaraercs B
03HAKOMUTEIFHON (hOpME C MUHUMAJIbHBIM HUCIIOIb30BAHUEM MAaTEMAaTHIECKOTO (popMaIn3Ma.

Tembl, CBSI3aHHBIE C HENIPEPHIBHBIMU CIIy4aliHBIMU BEJIIMYMHAMM, aKLIEHTUPYIOT BHUMaHHE
LIKOJIbHUKOB HA OINKMCAHMM M W3Y4YCHUM CIy4YalHBIX SBJICHUH C IIOMOIIBIO HENPEPBIBHBIX
¢ynkuuii. OCHOBHOE BHUMAHUE YIEISIETCS T0OKA3aTeIbHOMY U HOPMAJIbHOMY PacIpelesIeHUsIM,
OpU 3TOM [IPEAINONAracTcsl O3HAKOMHUTENIBHOE H3Yy4YeHHE Marepuana 0e3 J/10Ka3aTelbCTB
IpUMEHSeMbIX (PaKTOB.

Onucanue mecra yueOHoro npeamera «Maremaruka» B y4eOHOM ILIaHe.
Hopmatushsliil cpok peanuzauuu PIIYII «Matemaruka» Ha ypoBHE CpelHEro oOIIero
oOpa3zoBaHus cocTtaBisieT 2 roga. Obiee KOJUYECTBO YAaCOB HAa H3y4YEHHUE y4eOHOro npeaMera B
10-11 xmaccax cocraBisier 2804acos.
Pacnpeznenenue yqaeOHBIX 4acoB

HenensHoe
KonnuectBo yueOHbIX | KonmuecTBo yacos no
Kiaccer pacrpeiesieHue
HEeJeNb rojgam o0y4eHus

y4eOHBIX 4acoB
10 kmacc 4 gacoB 36 144
11 xmace 4 yacoB 34 136
Hmoeo: 280




JJMYHOCTHBIE, METAITPEJIMETHBIE U ITPEJIMETHBIE PE3YJIBTATbBI
OCBOEHMSA YYEBHOT'O IPEJIMETA «MATEMATHUKA»
MaremaTnueckoe 00pa3oBaHME SBISETCS O0S3aTEIbHOM U HEOTHEMJIEMOM 4YacThbIO

o0miero o0pa3oBaHus Ha BCEX YPOBHAX oOydeHUs B mkoje. OOydeHrne MaTeMaTHKEe Ha YPOBHE
CpeIHero o0IIero HalpaBiIeHO Ha TOCTHXKEHUE CIEAYIONUX PE3yIbTaTOB:

1) 6 Hanpasnenuu TUYHOCMHO2O PA36UMUSL:

JIMYHOCTHBIE Pe3yJbTAaThl B cepe OTHOLIEHUI y4yaluuxcs K cede, K CBOeMY 310POBbIO, K
MO3HAHMIO celsi:

OpUEHTAalMs Y4YallluXCsl Ha JOCTH)KEHUE JIMYHOIO CYACThs, PEAIU3ALMI0 IO3UTHUBHBIX
KU3HEHHBIX MEPCHEKTHB, WHUIIMATUBHOCTh, KPEaTUBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
JUYHOCTHOMY CaMOONPEACICHUIO, CIOCOOHOCTh CTaBUTh LEIW W CTPOUTH JKU3HEHHBIC
IUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH 00ecreuuTh cede M CBOMM OJHM3KUM JOCTOHHYIO XH3Hb B
IIPOLIECCE CAMOCTOATEIBHON, TBOPYECKONW U OTBETCTBEHHOM 1€ATENBHOCTH;

FOTOBHOCTb U CIIOCOOHOCTh y4yalMXcsi K OTCTaMBaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOI0 MHEHUS, TOTOBHOCTb U CIIOCOOHOCTH BbIPA0AThIBATH COOCTBEHHYIO MO3ULIUIO
[0 OTHOIIEHUIO K OOIIECTBEHHO-NOJUTHYECKUM COOBITUSM HPOILJIOrO M HACTOSIIEro Ha
OCHOBE OCO3HAHHUs U OCMBICIICHHS] UCTOPHUH, JYXOBHBIX LIEHHOCTEM M JOCTMKEHUMN HAalleh
CTpaHBbI;

FOTOBHOCTb W CIOCOOHOCTh Y4YallMXCSl K CaMOpPa3BUTHI0 U CAMOBOCIHMTAHHUIO B
COOTBETCTBUH C OOIIEYETIOBEYECKIMH IIEHHOCTSIMHU M HCaTaMU I'PaXkIaHCKOTO OOIIecTBa,
noTpeOHOCTh B (PM3MUYECKOM  CAMOCOBEPLICHCTBOBAaHMM,  3aHATUSAX  CIIOPTUBHO-
037I0POBUTEIBLHON JESATENBbHOCTbIO;

NPUHATHE U pealln3alusl LEHHOCTE! 3/10pOBOro M Oe30macHoro oOpasa >KU3HHU, OEpeKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (usnueckoMy U
MICUXOJIOTHYECKOMY 3/10pOBBIO;

HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOIEHUS alIKOroJisi, HAPKOTUKOB.

JInunocTHble pe3yJabTaThl B cdepe oTHOWWIeHU y4ammxesa k Poccum kak k Poaumne
(OreuyecTBY):

poccHiickas HMJIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHMCKON HAEHTHYHOCTH B
HOJHUKYJIBTYPHOM COLIMYME, YYBCTBO HPUYACTHOCTH K HMCTOPUKO-KYJIBTYpHOH OOIIHOCTH
poccuiickoro Hapojia u cyaroe Poccun, marpuoTusm, TOTOBHOCTH K CIIy)KeHUI0 OTEUeCTRY,
€ro 3allHuTe;

yBa)XKEHHE K CBOEMY HapoJy, UyBCTBO OTBETCTBEHHOCTH Iepesl PoauHoi, ropoctu 3a cBoit
Kpai, cBor0 PoauHy, mpouuloe M HacTOAILIEE MHOTOHAMOHAIbHOro Hapoza Poccum,
yBa)K€HHE K rOCyJapCTBEHHBIM CUMBOJIaM (rep0, hiaar, THMH);

dbopMUpOBaHHE YBaXKEHUSI K PYCCKOMY SI3BbIKY KaK rocydapCTBEHHOMY s3bIKy Poccuiickoit
®deneparuy, SBISAIOMIEMYCS OCHOBOM POCCHHCKONW HAEHTHYHOCTH M TJAaBHBIM (PAKTOPOM
HallHOHAJIBHOT'O CaMOOIIPEEIICHHUS;

BOCIIUTAaHHE YBAXEHHMS K KYyJIbType, S3bIKaM, TpPaJulMUiAM U 0OblUasiM HapoJOB,
npoxxuBaroux B Poccuiickon ®@enepanuu.

JInyHoCTHBIE pe3ybTaThl B c(epe OTHOWIEHHI y4YalUXCsl K 3aKOHY, IOCYyAapCcTBy H K
rPa’kIaHCKOMY O0LIECTBY:

TPaXXIAAHCTBCHHOCTh, TIpaXAaHCKasd IO3UIUA AKTUBHOIO W OTBCTCTBCHHOI'O YJICHA
POCCHIICKOTO 0O0IIecTBa, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIE TIpaBa M OOS3aHHOCTH,
YBaXKAIOIIETO 3aKOH U MPaBOMOPSAOK, OCO3HAHHO TNPUHUMAIONIETO TpPaTUIIMOHHEIE
HaIlMOHAJIFHBIE M OOIIEUEIOBEYeCKUE TYMAHUCTHUECKHE M JEMOKPATUYECKHE I[CHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM JKU3HH;

NPU3HAHUE HEOTUY)KJAEMOCTH OCHOBHBIX IPaB U CBOOOJ YEIIOBEKA, KOTOPhIC PUHAIICIKAT
KKJIOMY OT POXKIEHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB U CBOOOA 0e3
HapyLIeHUs MpaB M CBOOOJ APYIHX JIMI, TOTOBHOCTH OTCTaUBaTh COOCTBEHHBIC MpaBa U
CBOOOJIBI YENOBEKA M TpakIaHMHA COTJIACHO OOIMICTIPU3HAHHBIM TPUHIMIIAM M HOpPMam
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MEXYHapOAHOTO mpaBa M B cooTBeTcTBUM ¢ KoHctutynueinr Poccuiickoir denepanuu,
IMpaBoOBasa U NOJIUTUYCCKAA TPAMOTHOCTD;

MHUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu W
OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOE HA JUAJIOTE KYIbTYp, a TaKXKe Pa3IHuHbIX (popm
0OLIECTBEHHOT'O CO3HAHUsI, OCO3HAHKE CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;
MHTEPUOpHU3ALMS LIEHHOCTEH AEMOKPATHM M COLMAJIBHOM COJIMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLLICHUM B TPYIINE WIN COLMATIbHON OPraHU3aLNK;
FOTOBHOCTh  YYalIUXCSI K KOHCTPYKTUBHOMY Y4YacTUIO B TPUHATUU  PELICHUH,
3aTparMBaoIMX X MpaBa U UHTEPECHl, B TOM YHUCIIE€ B Pa3IUYHbIX (hopMax OOIIECTBEHHOU
caMOOpraHu3aIH, CaMOYTIPaBJICHUs, OOLIECTBEHHO 3HAYMMOI I TETbHOCTH;
MPUBEPKEHHOCTh HJAESIM HWHTEPHAIMOHAIU3MA, JAPY>KObI, pPaBEHCTBA, B3aWMOIOMOIIU
HApOJOB; BOCIIUTAHUE YBAXXUTEIHLHOTO OTHOIICHUS K HAIIMOHAJILHOMY JJOCTOMHCTBY JIOJIEH,
UX YyBCTBAaM, PEJIUTHO3HBIM YOSXKIEHUSAM;

FOTOBHOCTb  y4YallUXCAd MPOTUBOCTOATH HUACOJOTHMH 3KCTPEMHU3Ma, HAalMOHAIM3Ma,
KceHo(hoOUHr; KOPPYMHIHMH, AUCKPUMUHAIMU TIO COIHAIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAallMOHAJIbHBIM IMMPU3HAKaAM U APYTI'YM HCTATHBHBIM COLIMAJIbHBIM SIBJICHUSAM.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHI YYAIIMXCSH ¢ OKPYKAIOLIIUMH JIIOIbMU:

HPaBCTBEHHOE CO3HAHUWE M TIOBEJCHNE HAa OCHOBE YCBOCHHSI O0IIEYETI0OBEYECKUX [IEHHOCTEH,
TOJICPAHTHOTIO CO3HAHWA ©W TIOBCACHUA B IMOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH H
CIOCOOHOCTH BECTH JUAJIOT C JPYTUMU JIIOJbMH, JOCTHTaTh B HEM B3aMMOIIOHUMAHUS,
HaxoauThb 06H_II/IG eI 1 COTPYAHNYATh I UX JOCTHUIKCHUAA,

NPUHATHE TYMaHUCTUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAKHUTEIBHOE U TI0OpOXKeIaTeIbHOES
OTHOIIIEHHE K JPYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PCHHUIO;

CIOCOOHOCTh K COTEPEKUBAHHUIO M (POPMUPOBAaHNE MO3UTUBHOTO OTHOIICHHS K JIIOJSM, B
TOM YHCJI€ K JIUI]aM ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI U MHBAJIUAAM; OepexxHOe,
OTBETCTBCHHOC HW KOMIICTCHTHOC OTHOIICHHUEC K (1)I/I3I/I‘-ICCKOMY U TICUXOJIOTHYCCKOMY
3JI0pOBBIO JIPYTUX JIIOJIEH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;

dbopMHUpOBaHNE BBIPAKEHHOW B TIOBEACHUM HPABCTBEHHOW TO3UIMH, B TOM YHCIE
CITOCOOHOCTH K CO3HATEIIbHOMY BHIOOPY /100pa, HPAaBCTBEHHOT'O CO3HAHUS W MOBEICHUS Ha
OCHOBE YCBOEHHS OOIIEUEIOBEUYECKUX IEHHOCTEH M HPaBCTBEHHBIX UYBCTB (UECTH, J0JITa,
CIPaBEIMBOCTH, MIJIOCEPIUS U IPYKEII00U);

pasBUTHE KOMIIETEHIIMHA COTPYIHUYECTBA CO CBEPCTHUKAMH, ACTbMHU MJIAJIIEr0 BO3pacTa,
B3pOCJBIMH B 00pa3oBaTeNbHON, OOIIECTBEHHO IOJE3HOM, y4eOHO-HCCIen0BaTeIbCKOH,
IIPOEKTHOM M IPYTrUX BUJAX IEATEIbHOCTH.

JInunocTHBIE pe3yabTaThl B c(hepe OTHOIIECHHH YYAIIUXCH K OKPYKAIOLIEMY MHUPY, KUBOM
NpHUpoje, Xy/105KeCTBEHHOM KyJabType:

MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU, 3HAUUMOCTU
HAayKW, TOTOBHOCTh K HAyYHO-TEXHHMUYECKOMY TBOPYECTBY, BIaJIEHUE JIOCTOBEPHOU
nH(popMalelt 0 mepeaoBbIX TOCTHKEHUAX U OTKPHITUSIX MUPOBOM U OT€YECTBEHHON HAyKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 yCTpOMicTBE MUpa U OOIIECTBA;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM 4YHCJIE CamMoOOpa3oBaHUIO, Ha
MPOTSDKEHUH BCEW JKM3HU; CO3HATEIHPHOE OTHOIIECHUE K HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCIIOBUIO YCTICUTHOM MpodeccroHaNbHOMN 1 00IIEeCTBEHHOM e TEIbHOCTH,

9KOJIOTHYECKAsT KYJIbTypa, OepeHOe OTHOIIECHUS K POJHON 3eMile, TPUPOJTHBIM OOraTcTBaM
Poccun n MHpa; MIOHNMMAaHHNE BIIUAHUA COIUAIBHO-OKOHOMHNYCCKHUX IMPOIECCOB HA COCTOSAHUEC
MPUPOTHON U COLMATBHON Cpebl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOTHBIX PECYPCOB;
YMEHUSI W HaBBIKM pa3yMHOTO TIPUPOAONOJIB30BAHUS, HETEPIUMOE OTHOIICHHE K
NeHCTBUSAM, MPUHOCAIIMM BpEJ SKOJIOTUH; MPUOOpETEHHE OIBITAa HKOJIOTO-HANpaBIeHHON
NeSITeITbHOCTH;

ACTETUYECKOE OTHOMIEHUS K MHpPY, TOTOBHOCTh K OCTETHUYECKOMY OOYCTPOHCTBY
CcOOCTBEHHOTO OBITA.



JInuHocTHBIE pe3y/bTaThl B c(epe OTHOLIEHHH yYalIUXcsl K ceMbe M POJAMTENSAM, B TOM

YK cJie MOAr0TOBKA K CeMeHOM KU3HM:

® OTBETCTBEHHOE OTHOIIEHHWE K CO3[JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSATHS
LICHHOCTEH CEMEITHOM KH3HU,

® T[OJOXKHUTENbHBIM  00pa3  ceMbd, pPOAMUTENLCTBA  (OTIHOBCTBA U  MaTEpPHUHCTBA),
MHTEPUOPU3ALINS TPAAULIMOHHBIX CEMEUHBIX IEHHOCTEH.

JInuHocTHBIE pPe3yabTaThl B cepe OTHONIEHUS] yYalUXCsl K TPYAY, B chepe CONMAIBLHO-

IKOHOMUYECKMX OTHOLICHUIA:

® yBa)XXEHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIUTE CBOEH COOCTBEHHOCTH,

® OCO3HaHHBIA BHIOOP Oymymied mpodeccuu Kak MyTh W CIIOCO0 peann3aluid COOCTBEHHBIX
JKU3HECHHBIX TUTAHOB;

® TOTOBHOCTH YHalIUXCs K TPYAOBOH MpodeCCHOHAIbHON AESITeNIbHOCTH KaK K BO3MOXHOCTHU
y4acTusi B PEUICHUHM JUYHBIX, OOLIECTBEHHBIX, I'OCYIapPCTBEHHBIX, OOLICHAIIMOHATbHBIX
npo0Jem;

® MOTPeOHOCTHb TPYAUTHCS, YBOKEHUE K TPYAY U JIOASM TpyAd, TPYAOBBIM JTOCTHXKEHUSIM,
T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHME K Pa3HbIM BHJaM TPYIOBOM
JeSITEIIbHOCTH;

® TOTOBHOCTh K CamMOOOCHY>KMBAaHUIO, BKJIIOYas OOY4YEHHE U BBINOJHEHUE JIOMAIIHUX
00s13aHHOCTEH.

JInyHoCTHBIE pe3yibTaThl B c(epe (PU3MYECKOro, ICHXOJOIMYECKOro, COLUMAJIBHOIO H

aKajgeMnyecKoro 0,1aromnoryuyust y4ammxcs:

e (usHMYecKoe, SMOINOHATBHO-TICUXOJIOTHYECKOE, COIMAbHOE ONaromoirydyne yJammxcs B
KU3HM  00pa3oBaTeNbHOM  OpraHu3allid, OUIYIIeHHe JeThbMH  0€30MacHOCTH U
MICHXOJIOTHYECKOT0 KoM(pOopTa, HHPOPMALMOHHON O€301MacHOCTH.

2) 6 MemanpeomMemHoM HANPAGIEeHUU:

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

BrITTyCKHUK HAydUTCS:

® CaMOCTOATENLHO OINpPEAENSTh 1IN, 33aBaTh NapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO
ONPENIETUTh, UTO LENb TOCTUTHYTA;

® OIICHUBATh BO3MOXKHBIC TIOCIEICTBUS JOCTHMIXKEHUS TOCTABJICHHOW IIEH B JIEATEILHOCTH,
COOCTBEHHOM >KM3HU U JKU3HU OKPYKAIOIIUX JIFOJIeH, OCHOBBIBASICh HAa COOOPAKEHUSX ITUKU
U MOpaJly;

e CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BATEIbHOW MACSATEIBHOCTH U
JKU3HEHHBIX CUTYAIUsX;

® OILICHUBAaTh pPECYpChl, B TOM UHCIE BpeMsi U Jpyrue HeMaTepHalbHBIE PECYpCHI,
HEOOXOUMBIE I JJOCTHUKESHHSI IOCTABJICHHOM 1IeTH;

e BHIOMpaTh MYTh JOCTHXKEHHUS II€JIM, IJIAHUPOBATh pEIICHHE TIOCTABJICHHBIX 3ajad,
ONITUMHU3HPYS MaTepHAIbHBIC 1 HEMaTepUAIbHBIC 3aTPATHI;

e OpraHu3oBbIBaTh A(M()EKTUBHBIA MOUCK PECypcoB, HEOOXOMUMBIX [UJISI JOCTHKCHUS
IMOCTaBJICHHOM IICIIH;

®  COIOCTAaBJIATH NMOJTYYEHHBIN pe3yabTaT AESTEIbHOCTH C IOCTABICHHOM 3apaHee 1EIblo.

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS

BBINTyCKHUK HAYYIHTCS:

® 1CKaTh U HAXOAUTh O00OOIIEHHBIE CIOCOOBI pEIleHUs 3aaad, B TOM YHUCIE, OCYIIECTBISATh
pa3BepHYTHI MHPOPMAIMOHHBIN TOHMCK W CTaBUTh HA €ro OCHOBE HOBbIE (y4eOHBIE U
MO3HABATEIIbHBIC) 3a1aUH;

® KPUTUYECKH OIICHWBAaTh U HMHTEPIPETUPOBATh WH(MOPMALMIO C PAa3HBIX IMO3UIIUH,
pacmo3HaBath U (PUKCHPOBATH MPOTUBOPEUHNS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

® CMOJNB30BAaTh pA3IMYHbIE MOJEIbHO-CXEMaTHUYeCKUe CpelCcTBa JUId MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€d M OTHONIEHWW, a TakKe MPOTUBOPEYMH, BBIIBICHHBIX B
WH(OPMAIMOHHBIX HCTOUYHUKAX;



HaXOJUTh W TMPUBOAUTH KPUTHUECKHE ApTyMEHThl B OTHOILEHUU JEHCTBUN U CYXKIACHUU
JIPYroro; CHOKOWMHO M pPa3yMHO OTHOCUTHCS K KPUTHUYECKHUM 3aMEUaHUsSM B OTHOILIECHUU
COOCTBEHHOTO CY)KJIEHUsI, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOT'O Pa3BUTHS;
BBIXOJMTH 3a paMKU Y4YyeOHOro IpeaMeTa M OCYLIECTBIIATH LIEJICHANPABICHHBIA IIOUCK
BO3MOKHOCTEH Uil IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOO0B ACHCTBUS;

BBICTpauBaTh UHAMBHUAYAIbHYIO 00pa30BaTebHYIO TPAEKTOPHIO, YUUTHIBAs OTPAHHYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHbIE OTPaHUYCHUS,;

MEHSATh U YACPKUBATh Pa3HbIE IO3UIMH B I03HABATEIBHON AESITEIbHOCTH.

KoMMyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA
BbInycKHHUK Hay4YHUTCSA:

OCYILIECTBIIATh JEJIOBYI0 KOMMYHHUKALMIO KaK CO CBEPCTHUKAMM, TaK U CO B3pPOCIBIMU (Kak
BHYTpU 00pa30BaTEIbHOM OpraHU3alluy, TaK U 3a €€ IMpeieraMu), MoAOUpaTh MapTHEPOB
JUIs 1ETI0BOM KOMMYHHUKALIMU UCXOS U3 COOOpaKeHUH pe3ysIbTaTUBHOCTH B3aUMOIEHCTBHS,
a He JIMYHBIX CUMIIaTUH;

IPU OCYILLECTBICHUH I'PYNIOBON pabOThl OBITh KaK PyKOBOAUTENIEM, TaK U YJICHOM KOMaH/Ibl
B Pa3HBIX pOJIAX (FeHepaTop uaei, KpUTHK, UCIIOJHUTENb, BBICTYNAIOLINMA, SKCIEPT U T.1.);
KOOPJAMHUPOBATh M BBIIOJHATH pPAadOTy B YCIOBHUSX pPEAJbHOTO, BHUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BepHYTO, JIOTUYHO M TOYHO M3JaraTb CBOK TOYKY 3pEHHMS C MCIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacrio3HaBaTh KOH(IMKTOT€HHbIE CUTYalluH U MPEJOTBpALaTh KOH(MIMKTHI 10 UX aKTUBHON
(a3bl, BHICTpaMBaTh JIEIOBYIO M 00pa30BaTeNbHYI0 KOMMYHMKALMIO, U30€eras JUYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

3) 6 npeomemuom HanpasieHUU.

10 xitace

VYyammiics 10 knacca Hayuutcs (yriyOJIeHHBIH ypOBEHB):

OIIepPHpOBATH HA 6A30BOM YPOBHE' IOHATHAMI: KOHEIHOE MHOXKECTBO, HJIEMEHT MHOXKECTBA,
MIOJIMHOXKECTBO, II€peceYeHHe U OOBEIMHEHHE MHOXKECTB, YHCIOBBIE MHO)KECTBA Ha
KOOpJAMHATHOMU NPSMOM, OTPE30K, HHTEPBAJL;

ONepUpoOBaTh Ha 0a30BOM YPOBHE IOHSATUSMU: YTBEpPXKACHHUE, OTPULIAHUE YTBEPIKICHUS,
UCTUHHBIE W JIOXKHBIE YTBEPXKACHUS, IMPUYMHA, CIEACTBHE, YacTHBIA Ciiydail o0Iero
YTBEPXKIECHHUS, KOHTPIIPUMED;

HaXOJUTh MepeceyeHne U 00beTUHEHHNE IBYX MHOXECTB, MPEJCTABIECHHBIX rpaduuecku Ha
YHUCIIOBOU MPSIMOM;

CTPOMTb Ha YHUCIOBOM MpSAMOM IOAMHOXECTBO YHMCIOBOIO MHOXECTBA, 3aJaHHOE
IIPOCTENIINMHU YCIOBUAMU;

pacrno3HaBaTh JIOKHBIE YTBEPKACHUSI, OIIMOKU B PACCYXKIECHUSX, B TOM YHCIIE C
HCII0JIb30BAaHUEM KOHTPIIPUMEPOB;

onepupoBaTh Ha 0a30BOM YypOBHE TOHATHSAMM: II€JI0O€ YHUCIO, JEIUMOCTb YHCel,
OOBIKHOBEHHAsI IpO0b, AECATUYHAS POOb, pallMOHAILHOE YUCIIO, MPUOIMKEHHOE 3HaYCHHE
4KCIIa, 9acThb, J10JI, OTHOILIEHUE, IIPOLEHT, MOBBIIIEHUE U NOHWKEHUE HA 3aJJaHHOE YHCIIO
MPOLIEHTOB, MacIITa0;

ONepUpoBaTh Ha 0Aa30BOM YpPOBHE MOHATHUSMH: JOrapupM 4YHcia, TPUTOHOMETpHUYECKas
OKPY’KHOCTb, TIpaJycHas Mepa yIyla, BeJIWYMHA yIVla, 33JaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC YTJI0B, HUMEIOIIUX
IIPOU3BOJIbHYIO BEJINUHHY;

BBINOJIHATE apU(pMETUYECKHE AEHCTBUS C LEJIBIMUA U PAallMOHAILHBIMU YHCIIAMU,

!31ech 1 manee: paco3HaBaTh KOHKPETHBIC TIPHMEPHI OOIIHX MOHSTHIA 10 XAPAKTEPHBIM TIPH3HAKAM, BBITOJTHSTH
JIEACTBUS B COOTBETCTBUU C OTIPE/ICTICHUEM U MPOCTEUIIIMMU CBOMCTBAMHU MOHATUM, KOHKPETU3UPOBAThH ITPUMEPaAMH
o01re MoHATHS.
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BBITIOJIHATh HECJIOXHBIE MpeoOpa3oBaHUsl YHCIOBBIX BBIPAKEHUH, COAEpXKAIIUX CTEHEHH
qucen, TM00 KOPHU U3 YUCel, TU00 JorapuMbl YHUCET;

CpaBHUBATh palliOHAIbHbBIC YKCIa MEXKAY COOOI;

OLICHUBATh U CPaBHUBATh C PAIMOHATIHHBIMU YUCIIAMU 3HAYEHUS IIENIbIX CTENEHEH uucel,
KOpHEeH HaTypaJbHOMN CTETIEHU U3 YHCEll, IOrapru(pMOB YUCEI B IPOCTHIX CIydasiX;
n300pakaTh TOYKAMHU HA YHCIIOBOM MPSIMOH LIeJIbIe U PallMOHAIbHbIC YKCTIa,

n300pakaTh TOYKAMHM Ha YMCIIOBOW MPSIMOM LEJbIe CTENEHH YHCeN, KOPHH HaTypaTbHOU
CTETICHH U3 YHCEJ, JTOrapru(Mbl UUCEI B MPOCTHIX CIYYasX;

BBITIOJIHATh HECJIOXHbIE MpeoOpa3oBaHUs LENbIX U JPOOHO-pAIlMOHATBHBIX OYKBEHHBIX
BBIPA)KCHU I,

BBIPA)XaTh B MMPOCTEHIIINX CIIydasiX U3 PaBEHCTBA OJHY IIEPEMEHHYIO Yepe3 APYTrHe;
BBIUUCIATH B TMPOCTBIX CIydasX 3HAYEHUS UYHCIOBBIX U OYKBEHHBIX BBIPAXKCHHI,
OCYILIECTBIISISl HEOOXOJUMbIE TIOJICTAHOBKH M MPEOOPa30BaHMUS;

n300pakaTh CXeMaTHYECKH YTroJl, BEIMYMHA KOTOPOTO BBIPAXKEHA B TPaIycax;

OLIEHUBATh 3HAKN CHHYCA, KOCHHYCAa, TAHT'€HCA, KOTAHT€HCA KOHKPETHBIX YTJIOB;

ONMCBHIBATh OTJENIbHBIC BBIIAIONINECS pE3yJIbTaThl, IOJXYYEHHBIE B XOJI€ pPa3BUTHA
MaTEMaTHKHU KaK HayKH;

3HAaTh NpPUMEPhl MATEMATUYECKUX OTKPBITUI M MX aBTOPOB B CBSI3U C OTEYECTBEHHOH H
BCEMUPHOU UCTOPUEN;

MOHUMATh POJIb MAaTEMATUKU B pa3BUTUH Poccun;

peliaTh IMHEWHbIE YpaBHEHUS U HEPABEHCTBA, KBAaIpaTHBIE YPaBHEHHUS;

pemiarts Jiorapupmudeckue ypaBHenus Buaa log, (bx + ¢) = d u mpocreiine HepaBeHCTBA
Buza 10gax<d;

pellaTh MOKa3aTelbHbIC ypaBHeHHs, Buga 8 °= d (rze d MOXKHO NPEACTABUTH B BUIE
CTENEHN C OCHOBAHMEM @) M IPOCTEIIMe HepaBeHCTBA BHaa a <d (rme d MOXHO
NPE/ICTaBUTh B BUJIC CTCIICHU C OCHOBAHHUEM 4);.

MIPUBOANTH HECKOJIBKO NMPUMEPOB KOPHEH MPOCTEUIIETr0 TPUTOHOMETPHUUECKOTO YPaBHEHUS
BHJIa: sin X = @, COS X = @, tgx = a,ctgx = a, rae a — TabiuyHOe 3HAYEHUE COOTBETCTBYIOIIEH
TPUTOHOMETPUYECKON (DYHKITUH;

orepupoBaTh Ha 0A30BOM yPOBHE MOHATHSMU: 3aBUCHMOCTD BEJIMUNH, (PYHKITUS, apTYMEHT U
3Ha4eHWe (YHKIUH, OOJIACTh OINPENENICHUS W MHOXECTBO 3HAYCHHWH (YHKIUH, Tpaduk
3aBUCHUMOCTH, Tpaduk GYHKIUU, HYTH (QYHKIUH, TMPOMEKYTKH 3HAKOMOCTOSIHCTBA,
BO3pacTaHMe Ha YHCIIOBOM MTPOMEXYTKe, YOBIBAHHE HA YMCIOBOM MTPOMEKYTKE, HAanOOIIbIIIee
Y HauMeHblllee 3HAUYeHUE (PYHKIMH Ha YHUCIOBOM MPOMEXKYTKE, Mepruogudeckas (QpyHKIHs,
MIEPUOTI;

OrepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMM: MpsMas U OOpaTHas MPONOPIHMOHAIBEHOCTD

JIUHENHas, KBaJlpaTH4Has, gorapupmuueckas MIOKa3aTeNbHast byHK1HY,
TPUTOHOMETPUYECKHE (PYHKIINU;
pacrio3HaBaTb ~ TpauKH  DJEMEHTapHbIX  (yHKUMHA:  mpsMOH U oOpaTHOU

MPOMOPLMOHAIIBHOCTH, JIMHEHHOW, KBaJpaTUYHOM, Jorapu(pMuueckoil U IOKa3aTeabHOU
(GyHKIUN, TPUTOHOMETPHUECKUX (DYHKITHIA;

COOTHOCHUTH Ipa(UKH I€MEHTapHbIX (QYHKIUN: MPAMOA 1 0OpaTHOM MPOMOPLHUOHATILHOCTH,
JIMHEWHOM, KBaJpaTUYHOM, gorapumuueckon U ITOKa3aTeIbHON GbyHKIHH,
TPUTOHOMETPHUYECKUX (PYHKIUH ¢ hopMynamMu, KOTOPHIMH OHH 33/1aHbI;

HaXOJUTh 10 TpaduKy NpUOIMKEHHO 3HAYEHUS] PYHKIIMH B 3a/IaHHBIX TOUKAX;

onpeaensaTh Mo rpaduky cBoicTBa (yHKUMM (HYIH, MPOMEXYTKH 3HAKOIOCTOSIHCTBA,
MIPOMEKYTKM MOHOTOHHOCTH, HAauOOJIbIINE M HAUMEHBIIINE 3HAaYeHUS U T.I1.);

CTPOUTH 3CKU3 rpaduka (QyHKIMH, YIOBIECTBOPSIOUICH NPUBEIAECHHOMY HAaOOpY YCIIOBHIA
(mpoMeXXyTKH BO3pacTaHus / yObIBaHMs, 3HaYeHHE (DYHKIMM B 3aJaHHOM TOYKE, TOUYKHU
HKCTPEMYMOB H T.JI.);

pelaTh HECIOKHBIE TEKCTOBBIE 331aU Pa3HbIX TUIIOB;
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aHAIM3MPOBATh YCIOBHE 33Ja4yd, INPH HEOOXOIMMOCTH CTPOUTH JJsl €€ peIIeHHs
MaTeMaTHYECKYIO MOJIETIb;

MOHUMATh W HCIIOJB30BaTh IS PELICHUS 3aaud MH(POPMAIHIO, MPEICTaBICHHYIO B BHJE
TEKCTOBOM M CUMBOJIBHOH 3aIUCH, CXeM, TaOJIHII, Tuarpamm, rpagukoB, pUCYyHKOB;
JIeiCTBOBATH IO AJITOPUTMY, COJEPIKALIEMYCS B YCIIOBHH 3a]1a4H;

WCTOJIB30BATh JIOTHYECKUE PACCYKICHUS NP PEILICHUH 33a4u;

pabotate C W30BITOUYHBIMH YCIIOBHSIMM, BBIOMpass M3 Bcel uHoOpMauuu, IaHHBIE,
HEOO0XOAMMBIE /IS pEIICHUS 33/1a4H;

OCYIIECTBIISITh HECIOXKHBIA 1epeOop BO3ZMOXKHBIX PEIICHHH, BHIOUPAs M3 HUX ONTHMAaIbHOE
10 KPUTEPHUSIM, COPMYITHPOBAHHBIM B YCIIOBHU;

aHAJTM3UPOBATh M MHTEPIIPETUPOBATH MOIYUYECHHBIC PEUICHUS B KOHTEKCTE YCIOBHUS 3aJauH,
BBIOMpATh PEIICHHS, HE IPOTUBOPEYAINE KOHTEKCTY;

pelaTh 3a/1a4d Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, MTOe310K U T.I1.;

pemaTh HECIIOKHBIC 3a7ayd, CBA3aHHBIE C JOJEBBIM YYacTHEM BO BIIAJCHUU (UPMOIA,
pEINpUsATHEM, HEIBUKUMOCTHIO;

pemate 3aa4d Ha MPOCTHIC TMPOLEHTHI (CHCTEMBI CKUJIOK, KOMHCCHHM) U Ha BBIYMCIICHHE
CJIOYKHBIX TIPOLICHTOB B PA3IMYHBIX CXeMaX BKJIAJIOB, KPEAUTOB U UIIOTEK;

pemaTrh MPaKTUYECKHE 33aJa4yd, TPeOYIOIIME HCIIOIb30BAaHUS OTPHILATENFHBIX YHCEN: Ha
OIIpeJieNIeHUe TeMIIepaTyphl, Ha OINpeesICHIE MOJI0KEHHS Ha BpEMEHHOH OCH (70 HaIei 3pbl
U T0CNe), Ha JBIDKCHHE [ICHEXKHBIX CpeACTB (NPHXOZ/pacxoj)), Ha OIpeAeTeHHUe
TJTyOUHBI/BBICOTHI H T.IL.;

UCIIOJIF30BATh MOHATHE MaciuTada JJIsi HaXOXKACHHs PACCTOSIHUH M JUTMH Ha KapTax, IUIaHax
MECTHOCTH, IJIaHaX MOMEIICHNUH, BEIKPOWKaX, IpU paboTe Ha KOMIBIOTEPE U T.IL.;
ONEpPUPOBATh TOHATHAMHU TIPEAeT  IOCIENOBATEIbHOCTH, OECKOHEYHO yObIBaromias
reoMeTPHYECKas IIPOTPECCHs;

HaXO/UTh MpeJieN MoCIe10BaTeIbHOCTH;

orepupoBaTh Ha 0A30BOM ypOBHE MOHATHSAMH: TOYKA, MPsIMasi, TUIOCKOCTh B TIPOCTPAHCTBE,
MapajyieIbHOCTh U MEePIIEHANKYISIPHOCTD MPSIMBIX M IIOCKOCTEH;

pacro3HaBaTb OCHOBHBIE BHJbl MHOTOI'DAaHHHMKOB (IpU3Ma, NHpaMHUAd, MPSIMOYTOJIbHBIN
napasenenunes, Kyo);

n300pakaTh HM3y4aemble (GUTYpBl OT PYKH U C NPUMEHEHHEM MPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB;

nenaTth (BBIHOCHBIE) IUIOCKHE YepTEeKHM M3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUIyp: BHI
CBEpXY, cOOKY, CHU3Y;

M3BIIEKaTh HH()OPMAIHIO O IPOCTPAHCTBEHHBIX TEOMETPUIECKUX PHUTypax, MPeACTaBICHHYIO
Ha YepTeKax U PUCYHKAX;

npUMeHATH TeopeMy IIndaropa nmpu BEIYUCICHUH JIEMEHTOB CTEPEOMETPUUECKUX (Uryp;
HaXOJWUTh  TUIOMAAW TIOBEPXHOCTEH MPOCTEHIMNX MHOTOIPAaHHUKOB C MPHUMEHEHHEM
(opmyu;

MPUMEHSTh U3BECTHBIE METO/IbI ITPH PELLICHUH CTaHJAPTHBIX MAaTEeMaTHUECKUX 3a/1a4;
3aMe4aTh M XapaKTepu30BaTb MaTeMaTHUECKHE 3aKOHOMEPHOCTH B  OKpYXKaroliei
JeWCTBUTENBHOCTH;

MPUBOANTH TPHUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOAE, B TOM YHCIE
XapaKTepU3YIOIIUX KPacoTy W COBEPIICHCTBO OKPYXAIOIMIEr0 MHpa W TPOU3BEACHUI
HCKYCCTBa,

orepupoBaTth Ha 0a30BOM ypOBHE OCHOBHBIMH OITMCATEIBHBIMH XapaKTEPUCTHKAMH
YUCJIOBOTO Habopa: cpemHee apu(pMeTHYecKoe, MeIuaHa, HauOOoJbIIee W HaWMEHBIIee
3HAYCHUS;

OIIepUpPOBATh Ha 6a30BOM ypOBHE MOHATHSIMHU: YaCTOTA U BEPOSITHOCTH COOBITHS, CITyJalHBIN
BBIOOp, OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH;

BBIYHCIIATH BEPOSATHOCTH COOBITHII HA OCHOBE MOJICYETA YHCIIa HCXOJIOB.
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Yuawuiicsa 10 knacca nonyyum 603MOHCHOCb HAYYUUMBCSL (NOBLIUEHHBIU YPOBEHD)!

onepuposame  ° nOHAMuUAMU:  KOHEUHOE — MHOMCECMBO, — SMeMEHm — MHOJICeCmad,
NOOMHOJMCECMB0, nepeceyeHue U 00vbeOUHeHUe MHONCECMS, UYUCT08ble MHOMICecmea Ha
KOOPOUHAMHOU NPAMOU, OMPe30K, UHMEPBAL, NOJIYUHMEPBEATL, NPOMEICYMOK C 8bIKOAOMOU
moukotl, epaghuueckoe npedcmagierue MHOHCeCms Ha KOOPOUHAMHOU NIOCKOCTU,
ONepuposamb  NOHAMUAMU.  YMEEPIHCOeHUE, OMPUYAHUE YMBEPIHCOCHUS, UCTUHHbIE U
JIOJICHbIE YMBEPHCOCHUS], NPUYUHA, CIeOCmBUe, YACMHbIL CAyuall 00uje2o ymeepicoeHus,
KOHmpnpumep,

npoeepsimb NPUHAOLEHCHOCTb IJIeMEHMA MHONCECTBY,

Haxooumv nepeceuenue U 00beOUHeHUe MHONCECME, 6 MOM 4Yucie NpeoCmAaBIeHHbIX
epaguyecKku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NJIOCKOCIU,

npoBOOUMb 00OKA3AMENbHbLE PACCYAHCOCHUSL Ot 000 CHOBAHUS UCTMUHHOCIMU YMBEPICOEHULL,
C80000HO Onepupo8amsb NOHAMUAMU. Yeloe YUCTO, OeTUMOCTb YUcel, 0ObIKHOBEHHAs OpPODb,
oecsamuynas Opodb, PAYUOHAIbHOE YUCIO, NPUOIUNCEHHOE 3HAYEHUe YUCIA, 4achmb, O00J,
OMHOUIeHUE, NPOYEHM, NOGbIUEHUE U NOHUICEHUE HA 3A0AHHOe HYUCIO NPOYEHMOS,
macumao;

npUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU CEOUCMEAMU OCTUMOCTU,

onepupoamv  NOHAMUAMU.  JI02APUGM  HUCLA, MPUSOHOMEMPUUECKAsL  OKPYICHOCHIDb,
paouannas U 2paoycHas mepa yend, GeluyuHa yead, 3A0aHHO20  MOYKOU  HA
MPUSOHOMEMPUUECKOU  OKPYICHOCIU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Velo8,
UMEIOWUX NPOUBOTLHYIO BEIUYUHY, YUCIA e U T,

BLINOHAMb  apupmemuyeckue Oelucmeus, couemas YCMHble U NUCbMEHHble Npuembl,
npuMersisi npu HeoOXOOUMOCU BbIMUCTUMENbHBLE YCMPOUCMEA,

HaxXo0umv  3HA4YeHUs KOPHA HAMYPANbHOU  CMeneHu, CmeneHu ¢ pPayuoHaIbHbIM
nokasamenem, 102apu@ma, UcnoIb3ys npu He0OXOOUMOCMU BbIYUCTIUMENIbHBIE YCMPOUICMEA,
NOIb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMULECKUX pacyemax,

npooOUMb N0  U3BECMHBIM  (QOPMYIAM U NPABUIAM  NPeodpa308aHusi OYKEEHHbIX
BbIPANICEHULL, BKIIOUAIOWUX CIENeHU, KOPHU, 102apudmbl U mpueoHomempuyeckue QYyHKyuu,
HaxXoO0umsv 3HAYeHUsl YUCTOBbIX U OYKBEHHbIX BbIPANCEHULl, OCYUeCMEIss HeoOX0oumbvle
NOOCMAHOBKU U NPe0OPA308aHUsL,

uzobpascames cxemMamuuecku Yeol, 6eIUYUHA KOMOPO2O 6blpadCeHd 6 2padycax uiu
paouanax;

UCNOIL306aMb NPU PeuleHUuU 3a0ay MabIuyHble 3HAYeHUsT MPUSOHOMEMPUYECKUX DYHKYULL
Venos;

BbINOIHAMb NEPeso0 BeIUYUHbBL Yeld U3 PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO,
UCNONB308aAMb MEeMOO UHMEPBALO8 OJisi peUleHUs] HePABEHCNE,

onepuposamv NOHAMUAMU: 3ABUCUMOCMb  BEIUYUH, (QVHKYUS, apeyMeHm U 3HaY4eHue
@yHKYuY, obracms onpeoenenuss U MHONCECMB0 3HAYEHUL YHKYUU, 2papuK 3a8ucumocmu,
epagux  Qyuxyuu, Hymu @QYHKYuU, NPOMeNCYMKU 3HAKONOCMOAHCMEA, 603paAcmaHue Ha
YUCTI08OM NPOMeNCYmKe, YObI6aHUe HA YUCTIOB0M NPOMENCYIKe, HAUbOIblee U HauMeHbllee
3HaAYeHue QYHKYUU Ha YUCT080M NPOMENHCYMKe, NePpUOOUdecKas yHKyus, nepuoo, YemHas u
HeuemHuas QyHKyuu,

onepupoeamv  NOHAMUAMU. NPAMAs U 0OpAmMHAs  NPONOPYUOHANLHOCMYb,  JTUHEUHAs,
K6aAOpamuunas, n02apu@dmuieckas u noKa3amenvbHdas @QYHKYUU, mMpueoHoMempuiecKue
dynxyuu;

onpeodenams 3nauerue GYHKYUU no 3Ha4eHUur0 apeyMenma npu paziuyHsix Cnocobax 3a0aHusl
dyHryuu,

cmpoums epaguku u3y4eHHbIX QYHKYUU,

2 311ech | Jjasee; 3HATh OMpE/IeIICHHE TIOHATHS, YMETh OSACHATH €ro CMBICI, yMeTh HCIIOJIb30BaTh IOHSTHE I €TI0
CBOWCTBA MPHU NMPOBEACHUHU PACCYKICHUN, PEIICHUH 3a]1a4.
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ONUCHIBAMb NO 2pagpuKky U 6 NPOCMeNwux cay4asax no opmyie nogedeHue u ceolucmed
@yHKyUll, HAxX00umv no 2papuxy GyHKyuu HauboIbLUIUe U HAUMEHbULUE 3HAYEHUSL,

cmpoumnv 3CKu3 epaguxa @Qynkyuu, yoosiemeopsiowel npuseoeHHoOMy HAOopy YCI08Ull
(npomedicymku  803pacmanus/yovieanus, 3HadeHue @GYHKYuU 6 3A0AHHOU MOouKe, MOYKU
IKCMPEMYMOB, ACUMNIMOMbL, HYAU PYHKYUU U M.O.);

pewams ypasHerusi, npocmeliuiue CUCmemMbl YPAGHEHUT, UCHOIb3YS CBOUCMEA DYHKYUL U UX
epaghuxos;

pewams 3a0ayu pasHvlx MUnoes, 8 Mom Yucie 3a0a4u NO8bIUEeHHOU MPYOHOCU,

8b10UPANMb ONMUMATLHBIL MEMOO peueHUsl 3a0adu, paccCmMampueas pasiuyHvlie Memoobl,
CmMpoums Mooeb peulenus 3a0ayu, NPosooUMs 00OKA3AMENbHbIE PACCYHCOCHUS,

pewams  3adauu, mpebyrowue nepebopa 6apUAHMO8, NPOBEPKU YCI08Ul, 6blOOpa
ONMUMATILHO20 Pe3YIbmama,

AHATU3UPOBAMb U  UHMEPNPEMUPOBAMb  pPe3YIbmamspl 6 KOHMeKCme YClo8Us 3a0ayu,
8bIOUPAMb peLersl, He NPOMmuUgopedaujie KOHMeKCmy,

nepesooums npu peweHuu 3a0avu UHGopmMayuio u3 0OHoL Gopmsl 8 Opyeyro, UCNOIb3YSL NPU
He0OX00uUMoCmu cxemvl, mabauysl, epaghuxu, OUAZPammol;

onepuposamv NOHAMUAMU. MOYKA, NPAMASL, NIOCKOCMb 8 NPOCMPAHCmee, NapaulelbHOCMb
U NePREeHOUKYIAPHOCTNL NPAMBIX U HIOCKOCMEl,

npUMeHsimb Ol peuleHust 3a0ay 2eomempuyeckue @Qaxkmol, eciu YCio8us NPUMEHEHUs.
3a0aHbl 8 A6HOU (hopme;

pewams 3a0ayu Ha HAX0HCOeHUe 2eOMeMPUYECKUX eTUYUH N0 0OPA3YAM UTU ANCOPUMMAM,
oenamv (BbIHOCHbIE) NIOCKUE UYEePMENCU U3 PUCYHKO8 OO0beMHbIX ueyp, 6 MmoM ducie
pucosamnv 6U0 ceepxy, cOOKy, CmMpoums cederuss MHO202PAHHUKOB,

U361eKamyv, UHMEPNPemuposams U npeobpas06vleams UHDGOPMAYUIO O 2eoMemPULecKUx
Queypax, npedcmasieHHyl0 Ha Yepmedtcax;

NPpUMEHSIMb 2eoMempuyecKue axkmol O peulenus 3a0ad, 6 Mmom Yucie npeonoiacarouux
HECKOJIbKO UA208 PeuleHusl,

ONUCHIBAMb B3AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCHEl 8 NPOCMPAHCMEe;
Gopmynuposams ce0licmea u npusHaKu ueyp,

00KA3bIBAMb 2e0MeMPUiecKue YmeeprHcOeHUs;

61a0ems CMaHOapmHoU Kiaccugukayueti NPoCMpaHCmMeEeHHbIX ueyp (Mupamuosl, npusmoi,
napannenenuneovl),

HAxo0umbs nA0wWaou NOBEPXHOCMell 2eOMempuieckKux mei ¢ npUMeHeHuem Gopmy;
BbIUUCTIAMb PACCOSAHUS U YeIibl 8 NPOCMPAHCMEE,

UCNONL306AMb  OCHOBHLIE MeMmOoObl  OOKA3AMENbCMEd, NPOBOOUMb O0OKA3AMENbCMEO U
BbINOIHAMb ONPOBEPIHCEHUE,

NPUMEHAMb OCHOBHbLE MEMOObl PEUeHUs. MAMEeMamUu4eckux 3a0ay;

Ha OCHOBe MAMeMaAmu4ecKux 3aKOHOMEepHOCmell 8 Npupooe Xapakmepuzoeams Kpacomy u
COBEPULEHCINBO OKPYHCAIOWE20 MUPA U NPOU3BEOEHUTI UCKYCCINEA,

npuUMeHsmy npocmetiuiue NpoSPAMMHble CPeOCmed U NeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmembl NpuU peulenuy Mamemamuyeckux 3a0ay;

umems npeocmaeieHue O OUCKPEMHbIX U HENPEePbiGHLIX CAVUAUHbIX BeIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCIU CLYYAUIHBIX BETUYUH,

umems npedcmasienue 0 MamemMamuieckomM OHCUOAHUY U OUCNEPCUU CTIYUAUHBIX 8ETUYUH,
umemsv npeocmasnenue O HOPMANbHOM pACHpeoeneHuu U HpUMepax HOPMALbHO
pacnpeoeneHubix CAy4auHbIX 6eTUUUH,

NOHUMAmMb  CYyMb  3AKOHA  OONbWUX —uucel U  BblOOPOYHO20 MemoOdd  UMepeHUs
eeposimHocmet,

uMemsb npeocmasienue 00 YCi08HOU 8ePOSMHOCIU U O NOJHOU 8EPOSIMHOCU, NPUMEHAMb
UX 8 peueHuu 3a0ay,
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uMemsb Npeocmasienue O BANCHLIX YACMHBIX 6UOAX PACHpeOeleHull U NPUMEHSIMb UX 8
peuteHuu 3a0ad;
uMems npedcmasiienue 0 KOppeisyuu CIyyaiHblx 6eUYUH, O TUHEUHOU pecpecCul.

B nogceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

WCIOJIb30BATh YMCIIOBBIE MHOXECTBA Ha KOOPAMHATHOHN NMPSIMOMW JIJISl ONHCAaHUSI PEaTbHBIX
MIPOIIECCOB U SIBJICHUN;

MIPOBOJIUTH JIOTHUECKUE PACCYXKICHHS B CUTYAIIMSIX TTOBCEIHEBHOM KHU3HH;

BBINOJIHATH BBIYMCICHUS IIPU PELICHUH 3a/1a4 MPAKTHUECKOTO XapaKTepa,

BBIMOJIHATh TMPAKTHYECKUE PACUCThl C HMCIOJH30BAHUEM MPU HEOOXOJUMOCTH CIPAaBOYHBIX
MaTEePHAJIOB U BBIYHCIUTEIbHBIX YCTPONCTB;

COOTHOCHTH pPEAJIbHBIC BEIMYHMHBI, XapaKTEPUCTUKUA OOBEKTOB OKPY)KAIOIIET0 MHUpa C UX
KOHKPETHBIMHU YHCJIOBBIMU 3HAUCHUSIMH;

UCIOJB30BaTh METOMABI OKPYIJICHUS, TPUOJIMKCHUS W TPUKUIKUA TIPU  PEUICHUU
MPAKTUYECKHX 3a/1a4 MOBCETHEBHOMN JKU3HH;

COCTAaBJIATh W pEIIaTh ypPaBHCHHS M CHCTEMbl YPaBHEHHIH NpPU PEIICHHUH HECIOXKHBIX
NPaKTUYECKUX 3a/1a4;

OIIPENeIIATh 10 rpadukaM CBOMCTBA pPealbHBIX MPOIECCOB U 3aBUCHUMOCTEH (HAHUOOJIbIINE U
HAaMMCHBIIME 3HAYCHUS, NPOMESKYTKH BO3pacTaHuWs M  yObIBaHUS, TMPOMEKYTKH
3HaKOMOCTOSIHCTBA U T.I1.);

WHTEPIPETHUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOMN MPAKTHUECKOW CUTYAIIHH;

pemaTh HECIOXHBIE MPAKTHYECKUE 3a7aud, BO3HHUKAIOIINE B CHUTYAlUAX ITOBCETHCBHOMN
KHU3HH;

COOTHOCHTH aOCTpaKTHBIC I€OMETPUYECKUE MOHATUS U (aKThl ¢ PealbHBIMU JKU3HECHHBIMH
00BEKTaAMHU M CUTYAIHSIMH;

WCIIOJIb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX FEOMETPUUCCKUX (PUTYp JJISl PEHICHUS] THITOBBIX
3aJ1a4 MPaKTUIECKOTO COJICPIKAHNS,

COOTHOCHTB TUTOIIA/IA TTIOBEPXHOCTEH TEJT OIMHAKOBOM (POPMBI pa3IMYHOTO pa3Mepa;
COOTHOCHTH 00BEMBI COCYIOB OJMHAKOBOM (HOPMBI PA3IMYHOTO pa3Mepa;

OlLleHUBaTh (hOPMY TPABUIIBHOTO MHOTOTPAHHHUKA ITOCIIE CITUJIOB, CPE30B U T.II. (ONPEIeIATh
KOJIMYECTBO BEPILUH, peOep U rpaHeil MOJTyIeHHBIX MHOTOTPAHHUKOB);

OLICHUBATh U CPABHUBAThH B MPOCTHIX CIIydasiX BEPOATHOCTH COOBITHH B peaibHOU YKU3HU;
YUTaTh, COMOCTABIATh, CPaBHHBATh, MHTEPIPETUPOBATH B IMPOCTBHIX CIy4asX peajbHbIC
JIaHHBIE, TIPE/ICTABICHHBIC B BH/IC TAOJIHII, THarpaMm, rpagKoB;

UCNOIb306AMb  YUCTOBblE MHOMCECBA HA KOOPOUHAMHOU HPAMOU U HA KOOPOUHAMHOLUL
NIOCKOCMU OJI51 ONUCAHUS PEANbHBIX NPOYECCO8 U SBNeHULL

npoooUmb O0KA3AMENbHbIE DACCYHCOCHUS 6 CUMYAYUAX HNOBCEOHEBHOU JHCUZHU, NpU
peuterHuu 3a0ay u3 opyaux npeomemos;

BLINONHAMb  OEUCMBUs € HUCTOBLIMU OAHHLIMU NPU  peuleHuu 3a0ay NpaKmuyecKo2o
xapakmepa u 3a0ay U3 paziuyHLIX 001acmell 3HAHULL, UCHONb3YS NpU HeobX00uMocmu
CNpasouHble MAmepudabl U bIYUCTUMENbHBIE YCMPOUCMEA,

OYEeHUBAMb, CPABHUBAMb U UCNOJBL306AMb NPU PEUeHUU NPAKMUYEeCKUX 3a0ay YUCIo8ble
3HAYEHUsI PealbHbIX BeIUYUH, KOHKDEMmHble UYUCLO8ble XAPAKMEPUCTUKU O00BeKmos
OKpYJfcalouje2o mupa,

npeocmasisims 6KIA0 BbLOAIOWUXCS MAMEMAMUKO8 6 pa3eumue MAmemMamuku U UHbIX
HayuHulX odracmetl;

NOHUMAMb POoib Mamemamuku 6 passumuu Poccuu;

coCmaenames U pewams YPAaeHeHUs, CUCHeEeMbl VPAGHEeHULl U HepAGeHCMed Npu peuieHun
3a0a4 Opyaux y4eOHbIX NPeoMemos,

UCNONb306aMb YPAGHEHUS U HEPABEHCMBA 0 NOCMPOEHUs U UCCIe008aHUA NPOCMEUUUX
Mamemamuyeckux mMooenell peaibHulX CUMyayuti Ui NPUKIaoOHbIX 3404y,
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yMemb UHMEPNPemuposams NOJLYUEHHbI NPU peuleHUU YPAGHEeHUs, HepaseHcmed iU
cucmembvl pe3yibmam, OYeHUusams €20 npagoonododue 8 KOHmeKcme 3a0aHHOU PeanbHOl
cumyayuu uiu NPUKIAoHol 3a0ayu,

onpeodenames NO 2paguKkam u UCHONBL308AMb O/ peuleHUs NPUKIAOHBIX 3A0ay CE0UCmed
PEANbHbIX  Npoyeccos U - 3aucumocmell  (Hauboivwiue U HAUMEHbWUEe 3HAYEHUs,
NPOMENCYMKU B03DACMAHUSL U YObIBAHUA (QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
acumMnmomol, nepuoo u m.n.);

UHMEPNPEMUpo8ams C80UCMEA 8 KOHMEKCMe KOHKPEMHOU NPAKMUYECKOU CUMYayuu,;
onpedensams no 2epaguxkam npocmeiuiue Xapakmepucmuku nepuooudeckux npoyeccos 6
ouono2UU, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op. (AMNAUMYOd, Nepuoo u m.n.);

pewams npakxmuyeckue 3a0ayu U 3a0ayu U3 Opyeux npeomemos,

UCNONbL306AMb  CBOUCMBA 2eOMEMPUYECKUX @ueyp Oasa peuleHus 3a0ad NpaKkmuiecKoeo
xapaxkmepa u 3a0a4 u3 opyaux ooracmeu 3HAHUL,

BbIUUCTIAMD UNU OYEHUBAMb BEPOSIMHOCMU COOLIMULL 8 PEATIbHOU JHCUZHUL,

8b10UpaMb NOOX00sAUUE MEMOObl NPEOCMABIeHUSL U 00PAOOMKU OAHHBIX,

yMemb peuams HeCl0HCHble 3a0ayl HA NPUMeHeHUe 3aKOHA OOIbUUX YUCel 8 COYUONIO2UU,
CMpaxoeanuu, 30pasooxpaneruu, obecneyeHuy Oe30NACHOCMU HACEeNeHUS 8 YPe38blUaAlHbIX
cumyayusix.

11 knacc

VYyammiics 11 kmacca Hayuntces (yriryOJIeHHBIH yPOBEHB):

onepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMHU: APKCHHYC, ApKKOCHHYC, AapKTaHIEHC,
ApPKKOTAHI'€HC YUCIIa, JEUCTBUTEIBHOE YHCIIO;

BBITIOJIHATH apU(METUYECKHE ACHCTBUS C HEIBIMHA U PAllHOHAIEHBIMU YHCIIAMHU,
OIepUpPOBaTh HAa OA30BOM YpOBHE MOHATHUAMU: 3aBUCUMOCTb BEJTMYMH, (QYHKIUS, apTyMEHT U
3HaueHue (QYHKIHUU, OOJIaCTh OINpEAENCHUS U MHOXKECTBO 3HAu€HUM (QYyHKUMH, Tpaduk
3aBUCUMOCTH, Tpaduk GYHKIMH, HYIM (QYHKIAW, MPOMEXYTKH 3HAKOIOCTOSHCTBA,
BO3pAacTaHME Ha YMCIIOBOM IPOMEXKYTKE, YObIBAHHE Ha YHCIOBOM IPOMEKYTKE, HanOobIIee
U HauMeHblllee 3HaYeHHe (PYHKIMM Ha YUCIIOBOM INPOMEXKYTKE, NMepuoandeckas (yHKIHS,
HEPUOL;

ONepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMHU: IpsMas U oOpaTHas MPONOPLIHOHAIBHOCTh

JIMHENHas, KBaJlpaTH4Has, jgorapupmuueckas | MOKa3aTeNbHasl byHKLHY,
TPUTOHOMETPUYECKHE (PYHKIINU;
pacrio3HaBaTb  TpauKM  3JEMEHTapHbIX  (QyHKUMHA:  mpsMod U oOpaTHOU

MPOIMOPLIMOHAIIBHOCTH, JIMHEHHOW, KBaJpaTU4YHOM, Jorapu(pMuuecKkoil U IOKa3aTeIbHOU
(GyHKIUN, TPUTOHOMETPHUYECKUX (DYHKIIUM;

COOTHOCHUTH IpaUKH 37€MEHTApPHBIX (QYHKIUH: MPAMONA 1 0OpaTHOM MPOMOPLHUOHAIBHOCTH,
JIMHEWHOM, KBaJpaTUYHOM, gorapumuueckon U ITOKa3aTeJIbHON GbyHKIHH,
TPUTOHOMETPHUYECKUX (PYHKIHUH ¢ hopMynamMu, KOTOPHIMH OHH 33/JaHbl;

HaXOJUTh 10 TpapuKy NpUOIKEHHO 3HAYCHUS PYHKIIMH B 3a/IaHHBIX TOUYKaX;

onpeAensaTh No rpaduky cBoicTBa (yHKIMM (HYIH, MPOMEXYTKH 3HAKOMOCTOSIHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HAMOOJIbIIINE U HAUMEHBIIINE 3HAYEHUS U T.11.);

CTPOUTH 3CKU3 rpaduka (QyHKIUH, YHOBJIETBOPSIOLICH NpUBEAEHHOMY HaOOpy YCIOBUI
(mpoMeXXyTKH BO3pacTaHMs / yObIBaHMs, 3HaueHHE (DYHKIMM B 33JaHHOW TOYKE, TOUKH
IKCTPEMYMOB H T.11.);

OIepUpoBaTh Ha 6a30BOM YpOBHE MOHATHIMHU: IPOU3BOAHAS (DYHKIIMU B TOUKE, KacaTeabHas
K rpaduKy QyHKIIMH, TPOU3BOIHAS (PYHKIUH;

OIpeNeNIATh 3HaYeHHUE NPOM3BOJHONW (DYHKIMM B TOUKE IO M300paXKEHUIO KacaTebHOW K
rpaduKy, IpOBEeIEHHON B 3TOW TOUKE;

pelaTh HECIOKHBIE 3a7aul Ha IPUMEHEHHUE CBSA3H MEX]y IPOMEXKYTKaMU MOHOTOHHOCTHU U
TOYKaMH 3KCTpeMyMa (PyHKIMH, C OJHOM CTOPOHBI, U MIPOMEKYTKaMHU 3HAKOIOCTOSHCTBA U
HYJSIMU TTPOU3BOTHOM 3TOW (DYHKIIUU — C APYTOW;
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ONMCHIBATh OTJAETbHBIE BBIJAIOUINECS PE3yJAbTaThl, IOJIYYEHHBIE B XOJE€ pa3BUTHUSA
MaTEMaTHKHU KaK HayKu;

3HAaTh NPUMEPhl MAaTEeMATUYECKUX OTKPBITUI M MX aBTOPOB B CBSA3M C OTEUYECTBEHHOH U
BCEMUPHOH UCTOPUEH;

MMOHUMATH POJIb MATEMATUKH B pa3BUTUU Poccuu;

HaXOMUTh OOBEMBI ¥ IUIOMIAAM TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHHKOB C
IpUMEHEHHEM (HOPMYIT;

pacrno3HaBaTh OCHOBHbBIE BUbI TeJl BpallleHus (KOHYC, HMIUHAP, chepa u 1map);

HAaXOOUTh OOBEMBI M IUIOMIAJIM TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TeJ
BpallleHUs C IPUMEHEeHUuEM GopMYyIL;

MPUMEHSITh U3BECTHBIC METOBI IIPH PEIICHUN CTAHIAPTHBIX MAaTEMATHUECKHUX 3a7a4;
3aMeyaTh M XapaKTepu30BaTh MaTeMAaTUYECKHWE 3aKOHOMEPHOCTH B  OKpYXKaroIlleiu
JNeHCTBUTEIBHOCTH;

MPUBOJIUTh TMPUMEPHl MAaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B TIPHPOJAC, B TOM HYHCIIEC
XapaKTePU3YIOIIUX KPAacoTy M COBEPIICHCTBO OKPYKAIOIIETO MHUPAa W TPOW3BEIACHHIA
UCKYCCTBA,

OIepupoBaTh Ha 0230BOM YPOBHE MOHITHEM JEKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE;
HaXOJUTh KOOPIMHATHI BEPIIUH Ky0a U IPSIMOYTOJIBHOTO TTapaJUICIICITUIIC/IA;

Yuawuiicsa 11 knacca nonyuum 603mMoHCHOCb HAYUUMBCS (NOBLIUEHHBIU YPOBEHD)!

pewams payuoHaibHble, NOKA3amenbhble U J102apuhmuyeckue YpasHeHus U HepageHcmaed,
npocmeuiwiue UPPAYUOHAIbHbIE U MPUSOHOMEMPUYecKue YPAGHEeHUs, HEPABEHCMBAd U UX
cucmembl;

UCNONb306aMb MemOoObl peuleHus YPAGHeHUll: NnpusedeHue K 6udy «npoussedeHue pasHo
HYII0» UTU «4ACTIHOE PABHO HYIIOY, 3AMeHA NePEeMEHHbIX,

UCNOTBL306aMb MEMOO UHMEPBAI08 OJisl PEUEeHUs. HEPABEHCNE,

ucnonvbzoeams  epaguyeckuil.  Memoo Oasi  NPUOIUINCEHHO2O PEWeHUsi VPAGHEeHULl U
HepaseHcma,

uz0bpasxcamov Ha MPUSOHOMEMPUYECKOU OKPYHCHOCTU MHONCECMBO PeueHUll NPOCMeuuux
MPULOHOMEMPULECKUX YPABHEHUIL U HEPABEHCME,

BbINONHAMb OMOOP KOPHEU YPAGHEHUll UIU PeuleHUull HepageHcms 6 COOMBEMCmEUU C
OONOHUMENbHBIMU YCIOGUIMU U OSPAHUYECHUSMU,

onepuposamv NOHAMUAMU: 3ABUCUMOCMb  BEIUYUH, (QVHKYUS, apeyMeHm U 3HaYeHue
@yHKYUuU, 0bracms onpeoenenuss U MHOMCECMB0 3HAYEHUl QYHKYUU, 2papuK 3a8ucumocmu,
epagur  pyukyuu, Hymu @QYHKYuU, NPOMENCYMKU 3HAKONOCMOAHCMEA, 603PACMAHUE HA
YUCTIOBOM NPOMEdCYMKe, YObIBAHUE HA YUCTOBOM NPOMENCYMKe, HAubOIbUee U HauMeHbuiee
3HaAYeHue QYHKYUU Ha YUCT080M NPOMENHCYMKe, NePpUOOUdecKas yHKyus, nepuoo, YemHas u
Heuemuas QyHKyuu;

onepupoeamv  NOHAMUAMU. NPAMAs U 0OpAmMHAs  NPONOPYUOHANLHOCMYb,  JTUHEUHAs,
K6aAOpamuunas, n02apu@dmuieckas u noKa3amenvbHdas @QYHKYUU, mMpueoHoMempuiecKue
dynxyuu;

onpeodename 3nauenue GYHKYuU no 3Ha4eHUur0 apeyMenma npu paziuyHslx Cnocooax 3a0aHusl
dynxyuu;

cmpoums epaguKu u3y4eHHbiX QYHKYU,

onucvleamv No 2pagpuxy u 6 NpPOCMenuux cay4asax no ¢opmyne nogeoeHue u Ce0UCmea
@yHKYUll, HaxoO0umv no 2paguxy GyHKyuu HauborvbUiUe U HAUMEHbULUE 3HAYEeHUSL,

Cmpoums 3CKU3 epaguxa @Qynkyuu, yoosiemeopsowel npuseoeHHoOMy HAOopy YCI08Ull
(npomedicymku  803pacmanus/yovieanus, 3Hadenue @GYHKYuU 6 3A0AHHOU MOouKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbL, HYAU PYHKYUU U M.O.);

pewams ypasHerus, npocmeliuiue CUCmembl YPAGHEHUl, UCHOIb3YS CBOUCMEA DYHKYUL U UX
epaghuxos;

onepuposéamv NOHAMUAMU. NPOU3BOOHAs (HYHKYUU 8 MOuKe, KAcamenvHdas K 2epaguxy
@yHKYUU, NPOU3BOOHAS PYHKYUU,
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BbIYUCTAMD NPOU3BOOHYIO OOHOUNIEHA, MHO20YNIEHd, K8AOPAMHO20 KOPHS, NPOU3BOOHVIO
CyMMbL YyHKYULL,

BLIYUCTAMD  NPOU3BOOHBIE INEMEHMAPHBIX (QVHKYUl U UX KOMOUHAYULl, UCHONb3YS
CNpasouHbvle Mamepuavl;

uccne006ams 8 NPOCMeNUX cay4aax QyHKyuu Ha MOHOMOHHOCMb, HAX0OUMb HAUOObULIUE
U HauMeHvblue 3HAYEHUS (QYHKYUl, CmMpoumsv 2papuku MHO2OYIEHO8 U HPOCMeUuuux
PAYUOHATILHBIX (PYHKYULL C UCNOIL30BAHUEM ANNAPAMA MAMEMAMULECKO20 AHAIU3A,
npeocmaesiams 6KIA0 BblOAIOWUXCS MAMEMAMUKO8 6 pAa3eumue MAamemMamuku U UHbIX
HayuHulx odracmeil;

NOHUMAmMb poib Mamemamuky 6 paseumuu Poccuu;

ONepupoBamv NOHAMUAMU: MOYKA, NPAMAs, NJIOCKOCHb 8 NPOCMPAHCMEe, NaApallebHOCb
U NEPREeHOUKYAPHOCTIb NPAMBIX U NIOCKOCMEl,

NpUMeHAmb O peuleHus 3a0ay 2eomempuyeckue @Hakmvl, eciu YCI08Us NPUMEHEHUs.
3a0aHbl 8 6HOU (hopme;

pewams 3a0ayu Ha HAxX0HCOeHUe 2eOMEeMPULECKUX BeIUYUH N0 00paA3YaAM UIU AICOPUMMAM,
oenamv (BbIHOCHbIE) NIOCKUE UYEePMENCU U3 PUCYHKO8 O00beMHbIX hueyp, 6 MmOoM uducie
pucosamn 8uU0 ceepxy, cOOKy, CmMpoums cedeHus MHO202PAHHUKOG,

U361eKAMb, UHMEPNPEMUPOSAms U Npeodpa306bleams UHMOPMAYUIO O 2e0MEMPULECKUX
Queypax, npedcmasieHHy0 Ha Yepmedlcax;

npUMeHsAmb ceomempuyecKue axkmol 015 peuleHus 3a0ad, 6 Mom Yucie npeononazarouux
HeCKONIbKO UWA208 peuleHUs,

ONUCHIBAMb B3AUMHOE PACNONONCEHUE NPSIMBIX U NIOCKOCHEN 8 NPOCMPAHCMEE,
Gopmynuposamsv c80UCMEA U NPUHAKU ueyp,

00KA3bIBAMb 2e0MeMPUiecKue YmeeprHcOeHUs;

61a0emv CMaHOapmHoU Kiaccugukayueti NpoCmMpaHCmMeeHHbIX ueyp (nupamuosl, npusmol,
napannenenuneovl),

Haxooums 00vemMbl U NIOWAOU NOBEPXHOCME 2eOMempudecKux mei ¢ NpuMeHeHuem
gopmyn;

BbIUUCTIAMb PACCOSAHUS U Y2Iibl 8 NPOCMPAHCMEE,

UCNONL306AMb  OCHOBHLIE MemOoObl OOKA3AMENbCMEd, NPOBOOUMb O0O0KA3AMENbCMEO U
BbINONIHAMb ONPOGEPIHCEHUE,

NPUMEHSIMb OCHOBHbLE MEMOObL PEULCHUsL MAMEMAMUYeCKUX 3a0ay;

HA OCHOGE MAMeMAmu4ecKux 3aKOHOMEPHOCMEll 6 Npupooe Xapakmepuzosams Kpacomy u
COBEPULEHCINBO OKPYHCAIOWE20 MUPA U NPOU3BEOEHUTI UCKYCCNBA,

npUMeHAmb npocmetiuiue NpocpAMMHble CPeocmed U INeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmembl NpU peulenuy Mamemamuyeckux 3a0ay;

onepupoams NOHAMUAMU OEKAPMOBbl KOOPOUHAMbL 68 NPOCMPAHCIEE, BeKMOp, MOOYib
8EKMOpa, PABEHCMBO BEKMOPO8, KOOPOUHAMbL 6eKMOpPd, V20l MeHc0y BeKMopamu,
cKanapHoe npousseoeHue 6eKmopos, KowIuHeapHvle 6eKmopbl,

HAX00UmMb paccmosiHue Mexcoy 08yMs MoUKamu, CYMMY 6eKIMOPO8 U Npou3gedeHue 6eKmopa
HA YUCTO, Y20l MeXHCOY 8eKMOpaMU, CKAAPHOe NpouzsedeHue, packidobléams 6eKMop no
08YM HEKOJIUHEAPHbIM 8EKMOPAM;

3a0a8amsv NIOCKOCMb YPABHEHUEM 8 0eKapmogoU cucmeme KOOpOUuHam,

pewams npocmetiuiue 3a0ayu 86edeHueM 6eKmopHo2o 6asucad.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

HCIIOJIB30BAaTh YMCJIOBBIE MHOXECTBA HAa KOOPAMHATHOW MPSAMOM JJI ONMMCAHUS pealbHBIX
MPOLIECCOB U SIBJICHUI;

BBIITOJIHATH BBIUUCIICHUS [TPU PEILICHNUHN 33/1a4 MPAKTHYECKOTO XapakTepa,

BBITIOJHATh MPAKTUYECKHUE PACUYETHl C HCIOJIb30BAaHUEM IMPU HEOOXOAMMOCTH CIPaBOYHBIX
MaTepHUaoB U BBIYUCIUTEIBHBIX YCTPOUCTB;
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COCTAaBJIATh W pEIIaTh ypPaBHEHHWS M CHCTEMBbI YPaBHEHUH MPH PEIICHUH HECIOKHBIX
NPaKTUYCCKUX 3a]1a4;

OIIPENeNIATh 10 rpadkaM CBOMCTBA pPeajbHBIX MPOIECCOB U 3aBUCHUMOCTEH (HAUOOJIbIINE U
HAaMCHBIINE 3HAYCHUS, MPOMEKYTKH BO3paCTaHHs U  YOBIBAHHS, MPOMEKYTKU
3HAKOIOCTOSIHCTBA U T.IL.);

WHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOMN IMPAKTHUECKOW CUTYAIIHH;

MOJB3ysiCh  Tpad)MKaM¥, CpPaBHHUBATh CKOPOCTH BO3pacTaHus (pocra, IOBBIINICHUS,
YBEIIMYCHUSI U T.II.) WM CKOPOCTH YObIBaHMs (TaJlCHUs, CHU)KCHUS, YMEHBIICHUS U T.II.)
BEJIMYMH B PEAIbHBIX MPOIIECCaX;

COOTHOCHTh TpaUKd peajbHBIX TPOIECCOB M 3aBHUCHUMOCTEH C UWX OIUCAHUSIMH,
BKIIIOYAIOIIUMH ~ XapaKTEPUCTHKH CKOPOCTH H3MEHEHUs (OBICTPBIA  pPOCT, ILIABHOE
MMOHKCHUE U T.I1.);

UCIIOJIB30BaTh TPAPUKH pEATbHBIX IMPOILIECCOB ISl PEIICHUST HECIIOKHBIX TPUKIIAIHBIX 3a/1a4,
B TOM YHCJIC OTPEACIISS IO rpaduKy CKOPOCTh X0/1a IMPoIiecca;

COOTHOCHTH a0CTpPaKTHBIE T'€OMETPUYCCKUE MOHATUS U (AKThl C PEaIbHBIMU JKU3HECHHBIMHU
00BEKTaMU M CUTYAIHSIMHU;

MCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYCCKUX (PUTYD JUTSI PEIICHUST TUTIOBBIX
3aJ1a4 MPaKTUICCKOTO COICPIKAHMS,

COOTHOCHTB TUIOIIA/IA TIOBEPXHOCTEH TEJI 0OIMHAKOBOHM (POPMBI a3 IMYHOTO pa3Mepa;
COOTHOCHUTBH 00BEMBI COCY/IOB OJIMHAKOBOH (POPMBI Pa3IMIHOTO pa3Mepa;

OIICHUBATh (HOPMY MPABUIHLHOTO MHOTOTPAHHHKA ITOCJIC CIWJIOB, CPE30B U T.II. (ONPEIesITh
KOJIMYECTBO BEPILIKH, peOEp U TpaHeil MOTydYEeHHBIX MHOTOTPAaHHUKOB);

UCNONL306AMb  YUCTOBbLE MHONCECMBA HA KOOPOUHAMHOU NPSAMOU U HA KOOPOUHAMHOLU
NIOCKOCMU OJis1 ONUCAHUS PEATbHBIX NPOYECCO8 U SIGNIeHULL

npoooUmMb OOKA3AMENbHbIE PACCYHCOEHUSL 8 CUMYAYUAX NOBCEOHEBHOU JHCU3HU, NpU

peuwteHuu 3a0a4 U3z Opyaux npeomemos,

BLINONHAMb  OCUCMBUS € HUCTOBLIMU OAHHLIMU NPU  PeuleHuu 3a0ay NpaKmuyecKoeo
xapakmepa u 3a0ay U3 pa3iudHLIX 001acmell 3HAHUL, UCHONbL3YS NPU HeobXo00UMocmu
CNpasouHble MAmMepuaIbl U bIYUCTUMENbHbLE YCMPOUCMEd;

COCMaesnsimev U peulams YPAGHeHUs, CUCMeMbl VPAGHEHUL U HEPAGEHCMEAd Npu peuleHuu
3a0a4 Opyaux y4eOHbLX NPeoMemos,

UCNONL306aMb YPABHEHUSl U HEPABEHCMEA O/l NOCMPOEHUsL U UCCIe008AHUSL NPOCMEUUUX
MAMeMamuyecKux mooenetl peaibHblX CUMyayutl Uil NPUKIaoHbIX 3a0ay,

yMemb UHMEPNPemuposams NOJNYYEHHbIL NPU peuleHUuU YPAeHeHUs, HepaseHcmed Ulu
cucmembvl pe3yibman, OYeHU8ams €20 Npasoonododue 8 KOHmeKcme 3a0AHHOU PeanbHOl
cumyayuuy uiu nPUKIAOHoU 3a0ayu,

onpeodensimb No 2pagukam u UCNOIb308aMb O/ peuleHUs: NPUKIAOHbIX 3a0ad CE0UCmea

PEANbHbIX  Npoyeccos U - 3agucumocmell  (Hauborvuwiue U HAUMEHbUWUEe — 3HAYEHUs,
NPOMENCYMKU B03PACMAHUAL U YObIBAHUA QYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA,
acumnmomol, nepuoo u m.n.);

UHmMepnpemupo8ams c80UCMEa @ KOHMeKCme KOHKPEMHOU NPAKMUYECKOU CUMyayuu,
onpedenames no 2pagukam npocmeuuiue Xapaxkmepucmuku nepuooudeckux npoyeccos 6
ouonocuL, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op. (AMIIUMYOA, Nepuood u m.n.),

pewamv NPuUKIAOHble 3a0ayu u3 Ouonocuu, QQUIUKY, XUMUU, DKOHOMUKU U Opyeux
npeomemos,  C6A3aHHble C UCCIe008AHUEM XAPAKMEPUCMUK — PeanbHblX — NpOoYeccos,
HAXoxcOeHuem HauboIbuux U HAUMEHbUUX 3HAYEHUTl, CKOPOCTU U YCKOPEHUs U M. 1.,
UHmMepnpemupo8ams NOIYUeHHble Pe3yIbmamyl;

UCNONb306AMb  CEOUCMBA 2eOMEMPUYECKUX Queyp Onsa peuleHus 3a0ad HPpaKkmuiecKoeo
xapaxkmepa u 3a0a4 u3 opyaux ooracmeul 3HAHUL.

BepO}ll’HHOCmb u cmamucmuxka

YuTaTh ¥ CTPOUTH TAOJIUIIBI M TUATPAMMBI.
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OnepupoBaTh NOHATUAMU: CpeJlHEE apuPMETHIECKOE, MEIUaHa, HaubouIblIee, HaUMEHbIIEe
3HauYEHUE, pa3Max MacCHBa YMCIIOBBIX JAHHBIX.

OnepupoBaTb NOHATUSAMU: CIy4YailHBI SKCIEPUMEHT (OMBIT) M CIIy4alHOE COOBITHE,
DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM HWCXOJ) CIYYalHOTO OMbITa; HAXOAUTh
BEPOSITHOCTH B OIIBITaX C PaBHOBO3MOXHBIMHU CIIyYailHBIMH COOBITMSIMU, HaXOIUTh U
CPaBHUBATb BEPOATHOCTU COOBITUI B MU3yYEHHBIX CIIy4alHbIX IKCIEPUMEHTAX.

Haxonute ¥ (GopMynupoBaTh COOBITHS: MepeceyeHue U O0bEIMHEHHE JaHHBIX COOBITH,
cOOBITHE, IPOTUBOIOJIOKHOE JTAaHHOMY COOBITHIO; MOJIb30BAaThCS JuarpaMMamu Oiiepa u
(bopMyIoil coXKeHHUS BEPOATHOCTEH MPH PEIICHUHN 3a7ay.

OnepupoBaTh HOHATUSMM: YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS; HAXOIUTh
BEPOSITHOCTH € ITOMOILBIO IIPaBUjIa YMHOXKEHUS, C IIOMOLIBIO IEPEBA CIIYYalHOTO OIIBITA.
[TpuMeHSATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS TIPU PEIICHUH 3a]1a4.

OnepupoBaTh NOHATUAMU: UCIIBITAHUE, HE3aBUCUMBbIE UCIIBITAHUS, CEPUS UCIIBITAHUIH, YCIIEX
U HEyJlaua; HaXOUTh BEPOSATHOCTU COOBITHI B CEpUU HE3aBUCUMBIX UCIBITAHUH /10 IEPBOTO
yclexa; HaXOAUTb BEPOSITHOCTH COOBITUH B cepuu UcnblTaHU bepryim.

OnepupoBaTb NOHATUSAMU: Cly4yailHasT BEJIMYMHA, paclpeiesieHUe BEpPOSITHOCTEH,
JyarpaMma pacrpeeseHus.

CpaBHUBaTh BEPOSATHOCTH 3HAYEHUM CIIy4allHOM BENMYMHBI 110 PACHPEICIICHUI0 WIH C
MIOMOUIBIO TUATPAMM.

OnepupoBaTh MOHSATHEM MAaTEMaTHYECKOIO OXXWUIAHUS; TPUBOAUTH IPUMEPHI, Kak
IPUMEHSETCd  MareMaTH4ecKoe  OXKHMJIAHWE  CIy4alHOHM  BEIMYMHBI  HAaXOAWThb
MaTEMaTUYECKOE OXKHUAAHNUE 10 TAHHOMY PacIpeeICHHUIO.

HmeTsb npecTaBieHne 0 3aKoHe OOJIbIINX YHCEN.

MMeTs npeacTaBiaeHue 0 HOPMAIbHOM PaCIpEACIICHHH.
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COILEPKAHUE YYEBHOI'O IIPEIMETA «MATEMATHUKA»
10-11KJIACC
AJdredpa u Havajia aHaau3a (158 gac)

IToBrOpenue. Pemenue 3amad ¢ UCIOJIB30BAHUEM CBOWCTB YMCEN U CHCTEM CUUCIICHUS,
JEITMMOCTH, J10J€M M 4YacTel, MPOLIEHTOB, MOJYyJIel uncel. Pemenue 3a1ad ¢ UCIOIb30BaHUEM
CBOMCTB CTETNECHEW M KOPHEW, MHOTOWICHOB, NPEOOpa3OBaHWN MHOTOWIECHOB U JIPOOHO-
palMOHAIbHBIX BBIPAKEHUM.

Pemenue 3agau ¢ ncnosib30BaHUEM IpagyCHOM MEPHI yriia. Moysb Yucia u €ro CBOMCTBA.

Pemenne 3amauy Ha J[ABMXKEHHE U COBMECTHYIO pabOTy € TMOMOIIBIO JIMHEHHBIX U
KBaJPAaTHBIX YPaBHEHUW M UX CUCTEM. PernieHue 3agad ¢ MOMOILBI YHUCIIOBBIX HEPABEHCTB U
CHUCTEM HEpaBEHCTB C OJHOM TEPEMEHHOH, C TpPUMEHEHUEM H300pPAKEHUs YHCIOBBIX
IIPOMEIKYTKOB.

Pemenue 3aa4 ¢ ucnoiib30BaHuEM YUCIOBBIX (PyHKIUN U uX rpadukoB. Mcnonb3zoBaHue
CBOWCTB ¥ rpapvKOB JIMHEWHBIX U KBAJAPATUYHBIX (PYHKIUH, 0OpaTHON MPONOPIIMOHAIEHOCTH U

byHkun Y = \/; . I'pajnueckoe penienrne ypaBHeHUN 1 HEPABEHCTB.

Tpuronomerpudeckas OKpYXHOCTb, paduannas mepa yeid. CHHYC, KOCHHYC, TaHTEHC,
KOMaHeeHc TIPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO M CICACTBHS U3
Hero. 3HavyeHus TpuronoMeTpuueckux Gynkuuit st yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T MUT T
—,—,—,— pan). Dopmyrvl CrLOHCEHUs MPUSLOHOMEMPUUECKUX QYHKYUL, Gopmyabl

y T T T
6 4 3 2
npusedeHust, opmyivl 0BOUHO20 ApeyMeHmd. .

Hymn ¢yHKIMHM, NTPOMEXYTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTh. HamOombpiiee wu
HauMeHbliee 3HaueHue Gpynkuuu. [lepuoanueckue GyHkiuu. YeTHOCTh M HEUETHOCTH (DYHKITUH.
Cnoorcnole pynkyuu.

Tpuronomerpudeckne GyHKIUU Y =COSX,Y =SinX, Yy =tgx. @yuxyus y = ctgx . CBoiicTBa
U TpaduKy TPUTOHOMETPUUYECKUX (PYHKIIHUH.

ApPKKOCHHYC, AapKCHHYC, apKTaHTeHC 4ucha. Apkkomaneenc uucaa. Ilpocteitmue
TPUTOHOMETPHUUECKHUE ypaBHEHUS. PellleHne TpUroHoMeTpu4eckKux ypaBHEHUH.

Obpamuvie mpueoHomempudeckue @Gyukyuu, ux ceolicmea u 2paguxu. Pewenue
npocmeuux mpueoHOMempu4ecKux HepageHcms.

Crenenp C  JEHCTBUTENBHBIM IIOKa3aTeleM, CBOMCTBa creneHu. [Ipocreiimme
NoKa3aTelbHblEe YpaBHEHUs U HepaBeHCTBa. [lokazarenbHas GyHKIMS U €e CBOWMCTBA U TpaduK.

Jlorapudm uucna, cBoiictsa jorapudma. Jlecatuunslii sorapudm. Yucno e. Hamypanonuwiii
noeapugpm. IlpeodbpazoBanue jsorapupMuYecKux BoipakeHuil. Jlorapupmuyeckue ypaBHEHUs U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUS U €€ CBOMCTBA U rpaduk.

Crenennas ¢GyHKIMS U ee cBoicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.

Memoo unmepsanog 01 peulenus HepaseHcma.

IIpeobpazosanus epaguxos ynkyuii: cosue 80016 KOOPOUHAMHBIX OCel, PACMANCEHUE U
colcamue, ompasiceHue OMmHOCUMENbHO KOOpOouHammuvlx ocel. I paguueckue memoowvi peuieHus
VypasHenuti u HepaseHcms. Pewenue ypaenenuii u nepasencme, cooepacauux nepemenHyio noo
3HAKOM MOOYJIAL.

Cucmemvl nOKa3amenbHbIX, 102APUPGMULECKUX U UPPAYUOHATbHBIX YpasHeHnul. Cucmembl
HOKA3AMeNbHbIX, 102aPUDPMUYECKUX HEPABEHCME.

Bzaumno oopamusie pynxkyuu. I pagpuxu e3aumno odpammuvix hynkyuii.

Ypasuenus, cucmemvl ypagnenuii ¢ napamempom.

[TpousBonnas ¢yHkuuu B Touke. KacarenpHas k rpaguky ¢yHKIuU. I'eomeTpuueckuii u
busznueckuit cMbicn Tpou3BoHON. [IpousBomHbie dSnemMeHTapHBIX GYHKIUN. [lpasuna
ougpepernyuposanusi.

Bmopas npoussoonas, ee ceomempuyeckuil u QuauyecKull CMoiCi.

[TonsTe o HenpepbIBHBIX (yHKIUAX. Touku 3KcTpeMyma (MakcCMMymMa U MHUHHMYMA).
HccnenoBanue 3MeMEHTAPHBIX (DYHKIUH HA TOYKH DKCTpEMyMa, HauOOIblllee W HAMMEHBIIEE
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3HAYCHHWE C TIOMOIIbI0 TPOM3BOMHOU. [locmpoenue epagukos GyHKyuli ¢ nOMOubIO
npouseooHwIxX. [Ipumenenue npouzso0HoOU npu peuenuy 3a0ady.

[TepBooOpasnas. Ilepsooopasnvie snemenmapuvix @yuxyutl. Iliowads KpusoruHeuHou
mpaneyuu. Qopmyna Hotomona-Jletionuya. Onpedenennsiii unmezpan. Beiuucienue niowaoei
NIOCKUX ucyp u 00vbemos mei 8paujerus ¢ NOMOUbIO UHMeSPad.

I'eomerpusi (110)

[ToBTropenue. Penienne 3a1ay ¢ MpUMEHEHUEM CBOMCTB (PUTyp Ha IUIOCKOCTH. 3aJayd Ha
JI0KA3aTeNbCTBO M IOCTPOEHUE KOHTpHpuMepoB. lMcmonp3oBaHue B 3adadax MPOCTEHIIMX
JOTMYECKUX MpaBui. PemieHwe 3agad C  UCHOJB30BAHUEM TEOPEM O TPEYTrOJIbHHUKAX,
COOTHOIIEHUH B MPSIMOYTOJIbHBIX TPEYroJIbHUKaX, (PAKTOB, CBA3AHHBIX C YETHIPEXYrOJbHUKAMU.
Pemenune 3amad ¢ ucnosib30BaHHEM (PaKTOB, CBA3AHHBIX C OKPY)KHOCTAMHU. Perienue 3amad Ha
M3MEpPEHUs] Ha IUJIOCKOCTH, BBIYMCIIEHWE AJIUH M IUowanei. Pewenue 3a0au ¢ nomowwbio
8EKMOPO8 U KOOPOUHAM.

Harnsignas crepeomerpus. @urypbl U ux uzoOpaxeHus (KyO, mupamuia, MpU3Ma).
OcHosHble nonsamus cmepeomempuu u ux ceovicmea. CedeHus Kybda u TeTpasipa.

Touka, psiMas U IUIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3
HuX. B3aumHoe pacmonoxeHue NpsMbIX W IUIOCKOCTEM B mpocTpaHcTBe. llapamienbHoCTh
IPSIMBIX U IJIOCKOCTEH B MpocTpaHcTBe. M300paskeHue MpoCTEeHIINX MPOCTPAHCTBEHHBIX (QUTYD
HAa IJIOCKOCTH.

PaccTosnus Mmexay ¢purypamu B mpoCTPaHCTBE.

Vsl B ipocTpaHcTBe. [lepneHuKynsapHOCTb NPSMBIX U INIOCKOCTEH.

[Tpoexkuust ¢urypsl Ha MIOCKOCTh. [Ipu3HaKKM NEPHEHANKYIIPHOCTH TMPSAMBIX H
IJIOCKOCTEN B IpOCTpaHCTBE. Teopema o Tpex NepreHIuKyspax.

Mmuororpanauku. Ilapamnenenunen. CpoiicTBa NPSIMOYTOJIBHOTO —IapajuleeNuIea.
Teopema Iludaropa B mnpoctpanctBe. I[lpusma u mnupamuna. IlpaBuwibHas nupamuga u
npaBuibHasg npusma. [psmas nupamua. aeMeHThl IPU3MbI U TUPAMHUJIBL.

Tena BpameHus: UMIUHAP, KOHYC, cdepa u map. OCHOBHBIE CBOICTBA MPSIMOI0 KPyroBOTO
WIMHPA, IPSIMOTO KPYroBoro Konyca. M3o0pakeHue Tes BpalieHus Ha MI0CKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHyce, ceueHusi KOHyca (napailebHoe OCHO8AHUI0 U
npoxoosiujee uepes GepuiUHy), cedeHus YUIUHOPA (NapaniieibHo U NepneHOUKYIsAPHO OcCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

Ipocmetiviue KomMOUHaYUU MHO202PAHHUKOB U el 8paujenus medxcoy coboi. Berarcinenue
AJIEMEHTOB MPOCTPAHCTBEHHBIX QUTYp (pedpa, AMAroHaIu, yribl).

[Inomanpe MOBEpPXHOCTM NPABWIBHOM MNHMpamMuabl M NpsAMoill mnpusMbl. [lnomans
MOBEPXHOCTHU MPSIMOTO KPYroBOI'O MJIMHJIpA, IPSIMOTO KPYroBOro KOHyca M 1apa.

[Tousitue 06 o0beme. OOBEM MUPaMUIBI U KOHYCA, IPU3MBbI U HWIHHApPa. O0beM mmapa.

IlooobHble mena 6 npocmpancmee. COOTHOUICHHUSI MEXAY IUIOIIAIIMU MOBEPXHOCTEH U
0o0beMaMu MOAOOHBIX Tell.

Heudicenus 6 npocmpancmee: NaApaiienbHulli NEepeHoc, YEHMPATbHAs CUMMEmpUs,
cummempusi omHocumenvHo naockocmu, noeopom. Ceoticmea Oeudicenui. Ilpumenenue
O0BUCEHUT NPU peleHUl 3a0a.

BexTtopel n koopauHaTtel B npocTpaHcTBe. CyMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha
YHUCIIO, YTroJ Mexay BekTopamu. KoummHeapHble W KOMIUIaHapHbIe BeKTOpbl. CkanspHoe
npoussedeHue 6ekmopos. Teopema o0 paznodiceHuu 6eKmopa Nno mpem HeKOMNIAHAPHBIM
sexkmopam. CranapHoe npousgedenue 8eKmopos 6 koopouramax. Ilpumenenue eexkmopog npu
peutenuy 3a0a4 Ha HaxoxcoeHue paccCmosaHul, OJUH, naowaoell u 00bemMos.

Ypasuenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvr 6 npocmpancmee. @opmyna
015 BLIYUCTICHUS PACCNOAHUA MeHCOY MOUKAMU 8 NPOCMPAHCIEe.

BepositHOoCTh M cTraTucTHKA (12 YacoB)
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[IpencraBienue JaHHBIX C MOMOIIbIO TaOmui U auarpamMM. Cpeanee apupMeTHUECKOE,
MenuaHa, HauOoJblllee W HaMMEHbIIEe 3HAYCHHs, pa3Max, JTUCIEepPCHs M CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyyaliHple SKCTIEpUMEHTBI (OMBITHI) M CIIyY9ailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydaitHOTO COOBITHS. BIM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHI.
CrnyvaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH. BeposTHOCTH COOBITHI
B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Huarpammsl Ditnepa. @opmyia CI0KeHUS BEPOSITHOCTEH.

VYcnoBHaAs BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEU. J[epeBO CIIy4alHOTO 3KCIIEPUMEHTA.
®dopmyna noJaHoU BepoaTHOCTH. He3aBucuMble COOBITHS.

KomOunaropnoe npasuiio ymHoxkeHus. [lepectaHoBkH u (akTopuan. Yuciao coyeTanuit.
Tpeyronbuauk I[ackans. @opmyna buaoma HeroToHa.

buHapHbIll cilydaliHbIM ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. HezaBucuMble MCIBITAHUS.
Cepust HE3aBHCHUMBIX HWCIBITAaHUKM [0 nepBoro ycnexa. Cepusi HE3aBUCUMBIX HCHBITAHUN
bepnymn.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jluarpamma pacrpenesieHus.
[Tpumepsl pacnpezesieHui, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

YucioBble XapakTEPUCTHUKU  CIy4YalHBIX BEJIMYMH: MAaTEMAaTHYECKOE OXKUJAHUE,
JUCIIEpCUs U CTaHAapTHOE OTKJIOHEHHE. [IprMephl mpuMeHeHUs: MaTeMaTUYECKOTr0 OKUIaHUs, B
TOM 4YHCIIe B 3ajJayaX U3 IIOBCEIHEBHOM U3HU. MaremaTHdeckoe OXHJaHue OWHapHON
CIIy4yallHOM BeINWYMHBL. MaremMarndeckoe OXUIAHUE CyYMMBbl  CIIy4allHbIX  BEJIMYMH.
Matematuyeckoe 0KHJIaHHuEe U IUCTIEPCUS TEOMETPUUECKOTO M OMHOMHAIILHOTO pacipeIeICHUN.

3aKkoH OOJBIIMX YHCET W €r0 POoJib B HAayKe, MPHpoJie U obmmecTBe. BrIOOpOUHBI METO
UCCIIEI0BAHUN.

IIpumepsl HENPEPBIBHBIX CIyYalHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH pacHperciICHHUs.
3amauM, MNpUBOAAIIME K HOPMalbHOMY pacnpeneneHuro. [loHstme o0 HopManbHOM
pacnpeneseHnu.
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TEMATHYECKOE INTAHUPOBAHHME

TemaTtnueckoe mranupoBanue yuebHoro npenmera «Maremaruka». 10 kiace.

TPUTOHOMETPUIECKHX (QYHKIUH st yraoB 0°,

30°, 45°, 60° 90°  180°, 270°. (
T T T T
0, —, —,—, — pan). @opmyast croxncenus
6 4 3
mpueconomempuyeckux — Qyuxyutl,  Gopmynvi
npuseodenust, hpopmyavt 080UHO20 aAPSYMEHMA.
ApPKKOCHHYC, apKCHHYC, apKTaHTCHC
qHca. ApKKOMAaHeenc 4ucia.
Crenenp c JIeHCTBUTENIbHBIM

MoKa3aTeeM, CBOMCTBA CTENEHU.
Jlorapudm uncina, cBoMcTBa Jorapupma.
Jecaruunslii Jorapudm. Yucno e.

Hamypanvnoui  nocapugm. llpeobpazoBanue

Konunue
HaumenoBanue N
No CTBO Conepxanue OcHOBHBIE BUIBI YY4EOHOH JAEATETHHOCTU
TEMBI 99COB
AnreOpa u Hauana aHanu3a (82 gaca)
1. | Yucnau Iloropenne.  Pemenuwe  3ama4u ¢ | e  omepupoBaTh Ha 06a30BOM ypOBHe3 MOHATHUSMH: KOHEYHOEC MHOXKECTBO,
BBIPAKCHHUSL HCIIOJIb30BAHUEM CBOMCTB 4HCEN M CHCTEM OMEMEHT MHOMKECTBA, MOJIMHOKECTBO, TEPECEHCHHE 1 o6v1,e):u/1HeHne
CUUCIICHHS, JEIUMOCTH, JOJEH W YacTew, MHOJKECTB, YHCJIOBBIE MHOXXECTBA Ha KOOPJAMHATHOW MpPSIMOH, OTPE3OK,
NIPOLIEHTOB, MoAyJel uucen. Pemenue 3agau c UHTEPBAI,
UCTIONB30BAHMEM CBOWCTB CTENEHEH U KOPHEH, | o omnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHSAMU: YTBEPKICHUE, OTPHUIIAHUE
MHOT'O4JICHOB, Hp606pa30BaHI/II7I MHOTI'04JICHOB 1 YIBEPKICHHUS, HCTUHHBIE U JIOXKHBIE YTBEP)KACHUS, IPUYMHA, CIIEACTBUE,
IpOGHO-PalMOHANBHBIX BHIPAKEHHH. YaCTHBIN CITydaif 00IIero yTBep:KICHUS, KOHTPIPUMED;
Pemenne 3amad ¢ UCIONB30BAHUCM | o  HaXOIUTH repecedeHue U 00beTUHEHNE JBYX MHOXECTB, MTPEICTABICHHBIX
rpaaycHOW Mephl yria. Moaymb 4ncna u ero rpau9ecKy Ha YHCIOBOU MPSIMOIL;
CBOWCTBA. ® CTpPOUTh HAa YHCJIOBOM MPAMON MOJAMHOMXECTBO YHCIOBOIO MHOXECTBA,
Tpuronomerpuyeckas OKpYKHOCTB, 3aJ]aHHOE MMPOCTEHIITMMHU YCIOBUSIMU;
paduannas  mepa  yena. CHHYC, KOCHHYC, | o  pacrosHaBaTh JOKHBIE YTBEIKACHWSA, OLIHOKM B PACCYKIACHUSX, B
TaHICHC,  Komanzenc  TPOU3BOIILHOTO  yIiIa. TOM YHCJIE C HCIIOJIb30BaHUEM KOHTPIPHMEDPOB;
OcHoBHOE TPUTOHOMETPHYECKOES TOKIECTEO M | o onepupoBaTh Ha 0A30BOM ypPOBHE MOHATHSIMH: LEJIOC YUCIIO, ICITUMOCTD
35 CIIEJICTBHUS u3 HETO. 3HaueHus

4Kces, OOBIKHOBEHHAsI IpOo0b, MeCATUYHAS JPOOb, PAlHOHAIBHOE YHCIIO,
npuOIMKEHHOE 3HAUEHWE 4YHCa, 4acTh, JOJIs, OTHOIIEHHWE, MPOIICHT,
TIOBBIIIIEHUE U TOHM)KEHNE HA 33/JaHHOE YHCIIO TIPOLICHTOB, MacIITao;
ONepupoBaTh Ha 0a30BOM YpOBHE TMOHATHAMH: Jorapupm 4ucia,
TPUTOHOMETpPHUECKas OKPY>KHOCTb, IpajlyCHast Mepa yrila, BeJIMIHHA yIJa,
3aJJaHHOTO TOYKOH Ha TPUTOHOMETPHUYECKOH OKPYKHOCTH, CHHYC, KOCHHYC,
TAQHIN€HC U KOTAHT€HC YIJIOB, UMEIOIUX NPOU3BOIbHYIO BEINUHHY;
BBINOJIHATE apu(MeTHYecKue NEeHCTBHS C LENbIMH M paluOHAILHBIMU
YUCJIaMH,;

BBITIOJIHATH HECJIOXKHBIC HpCOGpaSOBaHI/IH YHUCJIIOBBIX BBIpa)KeHHﬁ,
COJIEPKALINX CTETIeHW YHCeN, JTUOO0 KOPHHM W3 YHCeN, OO0 Jorapugmsl
YHCeT,;

CpaBHHUBATh PAllMOHAIBHBIEC YHCIa MEXTy COOOM;

OLICHUBAaTh ¥ CPaBHUBATH C PAlMOHAIBHBIMU YHCIAMM 3HAUCHMS ILEIBIX

®311ech 1 Iasee: pacio3HABATH KOHKPETHEIC IPUMEPHI OOIIHX TOHSTHIT IT0 XapaKTEPHBIM IPH3HAKAM, BBITOJTHSTH ASHCTBHS B COOTBETCTBHH C ONPEICICHHEM H IPOCTEHIIIMA
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATh IPUMEPaMH OOIINE TOHSTHS.
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JIOrapu(MUUYECKUX BBIPAKCHUI.

CTENCHEell uunces, KOpHEeH HaTypalbHOM CTENEHH W3 YHCell, JIorapugMoB
YHCeJ B MPOCTHIX CIIydasiX;

n300pakaTh TOYKAMH HA YHCIOBOW MPSIMON IENbIe W PaI[OHAJIBHBIC
qHCcTa;

n300pakaTh TOYKAMH Ha YUCIIOBOH NPSIMOH LENbIe CTENCHH YHCEN, KOPHH
HATYpaJbHOH CTENICHN M3 YUCEI, IOTapU(PMBI IHUCEIT B IIPOCTHIX CIYYasX;
BEITIOJTHATEH HECJIOKHBIC TPE00pa3oBaHUs IETBIX U IPOOHO-palHOHATHHBIX
OYKBEHHBIX BEIPAKCHUH;

BBIP@XATh B MPOCTEHINX CIIy4yasx U3 PaBeHCTBA OJHY IEPEMEHHYIO yepe3
JIpyTHeE;

BBIUUCIIATH B MPOCTBHIX CIIydasX 3HAYCHHS YHUCIOBBIX U OYKBEHHBIX
BBIPAXKCHUIH, OCYIIECTBIISIS HEoOXoAuMble MOCTAaHOBKH u
npeoOpa3oBaHus;

U300pakaTh CXEMAaTHUYECKH Yroj, BEJIWYMHA KOTOPOTO BBIpAXKEHA B
rpagycax;

OILICHUBATh 3HAKH CHHYCa, KOCHHYCa, TAaHT€HCA, KOTaHT€HCa KOHKPETHBIX
VTJIOB;

OIMCHIBATh OTACTBHHBIC BBINAIOIIUECS PE3YIbTATHI, MOJMYYCHHBIE B XOJE
Pa3BUTHS MATEMaTUKH KaK HayKH;

3HATh MPHUMEPHl MATEMAaTHYCCKUX OTKPBITUH U HMX aBTOPOB B CBS3U C
OTEUECTBEHHON U BCEMUPHOI UCTOpUEH;

MOHUMATh POJIb MATEMAaTHKH B pa3BUTUU Poccuu;

onepuposams® nonsmusMU: KOHEUHOE MHOICECBO, INEMEHM MHOIICECMEd,
NOOMHOMNCECMB0, nepeceyeHue U 00beOUHEeHUe MHOMCECm8, YUCTI08ble
MHOJCECBA ~ HA ~ KOOPOUHAMHOU  NPAMOU,  OMpe30K,  UHMep8dl,
NOIYUHMEPBAN, NPOMENCYMOK C BbIKOJIOMOU MOUYKOU, 2paguueckoe
npeocmagieHue MHOJCeCme Ha KOOPOUHAMHOU NIOCKOCIU,

onepupogams NOHAMUAMU: YMEepICOeHUe, OMPUYAHUE VMBEPIHCOCHUs,
UCMUHHblE U JIOJCHbIE YMEEPIHCOeHUs, NPUYUHA, Cledcmeue, YacmHblll
cayuai obugezo ymeepicoeHust, KOHMpnpumep,

npoeepams NPUHAOLEHCHOCb INEMEHMA MHOHCECTNEY,

HaxoOumsv nepeceyenue U 00OveOUHEHUe MHOXMCECs, 8 MmMOM Uucie
npeoCcmagieHHbIX epapuuecku HA YUCTO0B80U NPAMOU U HA KOOPOUHAMHOU
naoCcKOCmu,;

npogooums 00KA3amenbHvle paccysicoenus: 0k 060CHOBAHUS UCTUHHOCIU
ymeepaicoeHull

4 3aech u JaJie€; 3HATh OIPEACIICHUEC TIOHATHUA, YMCTh IMMOACHATH €T0 CMBICJI, YMETh UCIIOJIb30BaTh IMOHATUE U €T0 CBOMCTBa Ipyu IPOBEACHNN paccymneHHﬁ, peuIcHun 3a1a4.
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c60000HO onepupoeams NOHAMUAMU. yenoe qyucrno,
0enumMocmy yucei, 00bIKHOBeHHAs OPOOb, decaAmuyHas Opooy,
payuornalbHoe Yuciuo, npu6ﬂMDfCéHHO€ 3HA4YeHue vucaa, 4acmeo,
()Oﬂﬂ, OmHOWwerue, npoyerm, noevluieHue U NOHUdMNCeHue Ha
3a0aHH0e YUCTO npoyermaoe, Macwma6,'

NpUOOUMb NPUMEPLL YUCET C 3A0AHHBIMU CEOUCMBAMU OENUMOCTU,
onepuposamv  NOHAMUAMU:  J02APUPDM  YUCTA, MPUSOHOMEMPULECKAs]
OKpYJICHOCMb, PAOUAHHAs U 2padyCHAs Mepa Yend, Geluduna yeid,
3a0AHHO20 MOYKOU HA MPULOHOMEMPUUECKOU OKPYICHOCMU, —CUHYC,
KOCUHYC, MAH2EHC U KOMAHSEHC Y2ll08, UMEIOWUX NPOU3BOTLHYIO GENUUUHNY,
yucia e u ;

BbINOIHAMb ApudmMemudeckue 0eticmaus, couemas yYCmmole U NUCbMEHHbIe
npuembl, NPUMEHSISi NPU HeOOX0OUMOCTU BbIYUCTUMENbHbIE YCMPOUCMEd,
HAX0O0UMb  3HAYEHUs. KOPHS —HAMYPAIbHOU  CMenenu, CmeneHu ¢
PaAYUOHATILHBIM nokazamenem, nozapupma, UCNONL3YS npu
HeoOX00uMOCmU 8bIYUCTUMENbHbIE YCMPOUCEA;

NOAb308AMBCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACHemax,
npo6ooUms MO  U36ECTHbIM OpMYIaM U Npasuiam npeobpazoeanus
OVKBEHHBIX BbIPAJICEHUL, BKIIOYAIOWUX CMENeHU, KOPHU, 02apugmvl u
mMpucoHOMempuyecKue QyHKYuu,

HAX0O0UMb 3HAYEHUs. YUCLOBLIX U OVKGEHHBIX 6bIPANCEHUL, OCYUeCmEIisis
HeoOX00uMble NOOCMAHOBKU U NPEobpPA308aHUs,

uzobpasicames CXeMamu4ecku Yeon, GelUdUHA KOMOPO20 6bPAdiCeHd 8
2paodycax unu paouaHax;

UCNONb306AMb  NPU  peuleHuu  3a0a¥  mMaOIuuHble  3HAYEHUs.
MPUSOHOMEMPUYECKUX (DYHKYULL Y208,

BLINOIHAMb NEPEBO0 BENUUUHBL Yeld U3 PAOUAHHOU Mepbl 8 2padyCHYIO U
obpamo.

B nosceonesnoui srcuznu u npu uzyyeHuu opyeux npeomemos:

HCIIOJIB30BAaTh YHCJIOBBIC MHOXCCTBA Ha KOOpHHHaTHOﬁ HpﬂMOﬁ JJIA
OIMMCaHUA PE€AJIbHBIX MTPOLECCOB U HBHGHI/Iﬁ;

MPOBOAUTH JIOTUYCCKUE PACCYKIACHUA B CUTYAlUAX HOBCGHHCBHOﬁ JKHU3HHU
BBINOJIHATE BBIYUCIICHUS IIPH PCIICHUM 3a/1a4 IPAKTUYECKOI'0 XapaKTepa,
BBITIOJIHATH MMpaKTUYCCKUue pacyeThl C HCIIOJIb30BAHHUEM npu
HCO6XO,HI/IMOCTI/I CIIPAaBOYHBIX MATEPUATIOB U BbIYHUCIIUTCIbHBIX yc’I‘pOﬁCTB;
COOTHOCHUTDH peaJibHbIC BCJIMYNHEI, XapaKTCPUCTUKU 00BEKTOB
OKPYXKaromero Myupa ¢ X KOHKPETHBIMHY YU CJIOBBIMY 3HAYCHUAMMU,
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UCIIONIb30BaTh METO/ABl OKpPYIJICHHs, NPHONVKEHHS W TPUKHAKH IpU
pELIeHNH NPAaKTHYECKUX 33/1a4 IOBCETHEBHON JKU3HH;

UCNOTIL308AMb UYUCTOBblE MHOMCECEA HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCHU OISl ONUCAHUA PEATbHBIX NPOYECCO8 U ABNEHU,
npogooums OO0KA3AMeENbHbIe PACCYHCOCHUS 8 CUMYAyUsax NOBCeOHe8HOU
JHCUBHU, NPU PeUeHUU 3a0ay U3 Opyeux npeomemos;

BLINOMHAMb  OCUCBUSL ¢ HUCTOBLIMU OQHHBIMU NPU  PeuleHuu 3a0au
NPAKMUYecKo2o xapakmepa u 3a0a4 u3 pasiuyHbIX obnacmeti 3HAHUI,
UCNONL3YA  NpU  HeoOXOOUMOCMU — CHNPABOYHblE — MaAmepuansl U
BbIYUCTUMENbHBIE YCIMPOLICMEA,

oyenusams, CpasHUBAMb U UCHOL308ANb NPU peuleHUl NPaKmuiecKux
3a0au Yucnoevle 3HAYEHUs PeanbHuIX GeNUYUH, KOHKpemubvle YUCI0eble
Xapaxkmepucmuku 06beKmo8 OKpyHcaiowe20 mupa,

npeocmagnams — 6K1A0  8blOAIOWUXCA  MAMEMAMUKO8 6  pazsumue
MamemMamuKy U UHbIX HAYYHBIX 06acmel;

HOHUMAMb POb MamemMamuxy 6 pasgumuu Poccuu.

YpaBHeHus u
HEpPaBEHCTBA
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[pocreiimme TPUTOHOMETPUYECKHE
ypaBHeHHs. Pemenne TpUrOHOMETPHUYECKHX
YpaBHEHHUH. Pewenue npocmeuuux

MPUSOHOMEMPUUECKUX HEPABEHCNG.
IIpocreiimue nokasaTelIbHbIE YPaBHEHUS
U HEPABEHCTBA.

Jlorapudmuueckue YpaBHEHHUS u
HEepaBeHCTBA.

HpparroHaibHbIC YpaBHCHHS.

Memoo uumepeanos 01s  peuteHus:
HepagenHcms.

penIaTh JIMHSHHBIC ypaBHEHHS ¥ HEPaBEHCTBA, KBaIPATHBIC yPaBHEHHUS,
pemars jorapudmuueckue ypasHenuss Buga log, (bx + ¢) = d wu
npocreiilye HepaBeHcTBa Bua 10g,x<d,;

pelmaTh mokasaTenbHbe ypaBHeHms, Buaa a” = d  (rme d MOXHO
NPEICTABUTD B BUJIE CTETICHU C OCHOBAHHEM @) U MPOCTEHIIe HepaBeHCTBA
Buza a'<d (rze d MOXKHO IIpeCTAaBUTh B BUJIE CTEIIEHH C OCHOBAHHEM a);.
TPUBOJIUTH HECKOJIbKO MPUMEPOB KOpHeit npocTeifiiero
TPUTOHOMETPUUYECKOTO YpaBHEHUs BUAA: sin X = @, COS X = a, tgx = a,ctgx =
a, Tae & — TabIMYHOE 3HAYECHHE COOTBETCTBYIONICH TPUTOHOMETPHUIECKOM
GbyHKIMY;

UCNOTL308AMb MENMOO UHMEPBAIO8 OJis PEULEHUs. HEPABEHCIE.

B noeceonesnoii ocusnu u npu usyuenuu Opyeux npeomemos.

COCTaBJIATh W PEIIATh YPABHEHUS W CHUCTEMBl YPaBHCHHU TPU PEIICHUU
HECIIOKHBIX MPAKTUICCKHUX 3a/1aY;

cocmasname U peuams YPasHeHus, CUCHEMbl YPAGHEHUT U HePAGeHCmEd
npu peuwtenuu 3a0a4 Opyeux yueonvlx npeomemos;

UCHONBb308AMb YPAGHEHUSL U HEPABEHCMEA OISt NOCMPOEHUS] U UCCLE008AHUSL
NpoCMetiuux —MamemMamuyeckux Mooeiell pearbHblX CUmyayuil  uiu
NPUKIAOHBIX 3a0aY,;

YMemb  UHMEPNPemuposamsy —NOJYYEHHbI NpU  peuleHuu  YpaeHeHus.,
HepaseHcmea Ui CUCHeMbL Pe3Yibman, OYeHUsams €20 npasoonooodue 6
KOHmeKcme 3a0aHHOU PeaibHOU CUMYayuu Uiy npuUKiaoHoll 3a0ayu.
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OyHKIUU

13

Pewenve 3amau ¢ MCHOIBb30BaHUEM YHCIOBBIX
¢ynkuii w ux rpadukos. Hcmonbp3oBaHue
CBOMCTB W  rpaukoB  JIMHEHHBIX U
KBaJPaTUIHBIX GhyHKIHIH, obOpatHo

nponopuuoransHocTH ¥ pynkmua Y =V X

JIpaduueckoe  pemeHne  ypaBHEHWH U

HEPABEHCTB.
Hynu ¢byHKIHH, IIPOMEKYTKH
3HAKOIOCTOSHCTBA, MOHOTOHHOCTb.

HauGonpiee ¥ HauMeHblllee  3HA4YCHHE
¢ynkuu. [epronnueckue Gpynkunu. YeTHOCTh
W HEYETHOCTh (QYHKIHH.

TpuronomeTrpudeckue byHKIUH
y =C0S X,y =sinx,Yy = tgx Dynxyus
y = ctgx CpoiicTBa u rpaduku

TPUTOHOMETPUUECKHUX (DYHKLIHUH.

IToka3zarenpHas GYHKIUS U €€ CBOWCTBA
U rpaduxk.

Jlorapupmuueckass QyHkuus u  ee
CBOMCTBa U TpaduK.

CrenieHHass (YHKIOUS M €€ CBOWCTBA M

rpaduk.

ONepUpOBaTh Ha 0a30BOM YPOBHE IOHATHSAMH: 3aBHCUMOCTH BEJIMYMH,
(GyHKIMS, apryMeHT M 3HaueHue (QYHKLUUH, O0JacTh OINpeAeieHUs |
MHOXKECTBO 3HAa4E€HHH (YHKIHH, rpadyK 3aBUCUMOCTH, Tpaduk GyHKIMH,
HymM (QYHKOUHM, TPOMEXKYTKHM 3HAKOIOCTOSIHCTBA, BO3pacTaHWE HA
YHUCIOBOM MPOMEXYTKE, YyOBIBAaHME HA  YHCIOBOM  IIPOMEXYTKE,
HauOonpllee W HAaWMEHbIIEE 3HaueHWE (YHKIMH HA  YHCIOBOM
MIPOMEXYTKE, IepHOANIecKas (PyHKIUS, TEPHOL;

ONepUpOBaTh Ha 0a30BOM YpPOBHE NOHATHUSAMM: IpsMas U oOpaTHas
NPOINOPIMOHANBHOCTE JIMHEHHAs, KBaJpaTW4Has, Jorapupmuueckas U
noka3zaresibHask QyHKIUH, TPUHTOHOMETPUYECKUE (QYHKIHH;

pacrio3HaBaTh rpaUKH dJIEMEHTapHbIX (DYHKLUUI: NpsMoi M 0OpaTHOM
NPOIOPLMOHAIBHOCTH, JWHEHHOW, KBaJpaTWYHOW, JOTapupMHYECKOH U
NOKa3aTeIbHON (QYHKIMH, TPUTOHOMETPHYECKUX (DYHKIIHI;

COOTHOCHUTh TpaMKH DJIEMEHTapHBIX (YHKLUI: TpsMoil u oOparHOi
MPONOPIIMOHATBFHOCTH, JIMHEHHOHW, KBagpaTHYHOW, JoTapu(MUIECKON H
TIOKa3aTeNbHOW (PyHKIMH, TpUrOHOMETpUUeCKNX (GYHKIHH ¢ (hopMyIaMy,
KOTOPBIMH OHH 33JJaHBI;

HaXOJWUTh N0 TpaduKy NPHONMKEHHO 3HAYEHUS (QYHKIMH B 33/JaHHBIX
TOYKaXx;

ompenenats no TpaduKy cBodcTBa (YHKIMHM (HYIH, HPOMEXKYTKH
3HAKOIIOCTOSHCTBA,  NPOMEXYTKH  MOHOTOHHOCTH, HaumOOJNIbIIME U
HavMEHBIINE 3HAaYeHHS U T.I1.);

CTPOUTh 3CKU3 Tpaduka (yHKUIUH, YIOBIETBOPSIOLICH NPHUBEACHHOMY
HaOOpy yciaoBUH (IPOMEXYTKHA BO3pacTaHus / YyOBIBAaHHUS, 3HAYCHUEC
(bYHKIUY B 331aHHON TOYKE, TOYKH SKCTPEMYMOB U T.11.);

Onepuposams NOHAMUAMU: 3ABUCUMOCMb GEAUYUH, YHKYUS, APSYMEHM U
3HaueHue Qynkyuu, obrACMb onpeodeneHuss U MHONCECME0 3HAYEHUU
@dyuryuu, epagux 3aeucumocmu, epagux QyHKyuu, Hyau @OYHKYUU,
NPOMEdICYMKU — 3HAKONOCMOSHCMEA, — 603pACMAHUEe  HA — HUCTOBOM
npomesicymke, YObl6aHue HA UUCIOBOM NPOMENCYmKe, Hauboavuiee u
HauMeHblee — 3HAYeHUe — QYHKYuU ~ HA  HUCIOBOM  NPOMEdNCYmKe,
nepuoouyeckas QyuKyus, nepuoo, Yemuas u Heuemmuas QynKyuu,
onepupoeamv NOHAMUAMU: NPAMAA U 00pAMHAsL NPONOPYUOHALLHOCHID,
JUHEUHAs!, K8AOPAMUYHASA, 102aAPUPMUYECKas U NOKA3amenbHas QyHKyuu,
mpucoHomMempuieckue QYHKyuu;

onpeodensimy 3HaueHue QYHKYuu no 3HAYeHUulo ap2yMeHma npu pasiuiHlx
cnocobax 3adanus QyHKYUU,

cmpoums 2paQuKy u3yYeHHblX QyHKYul,

ONUCHIBAMb N0 2PAPUKY U 8 NPOCMEUUUX Cy4asax no popmyne nosedenue
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u ceoticmea QyHKyul, Haxooumes no epaguxy @QyHkyuu Hauborvwiue u
HauMeHblue 3HAYeHUs,

cmpoums  3CKu3 epagura @yHKyuu, y00oe1emeoparowel npuUeeoeHHOMY
Habopy yciosuil  (MPOMeXCYMKU — 803pACMAHUA/yObI8AHUS,  3HAYEHUe
dyHuKyuyu 6 3a0aHHOU MOUYKe, MOUKU IKCIPEMYMO8, ACUMHMOMbL, HYIU
Gynryuu u m.o.);

pewams  ypagHenusi, npocmetue CUCMeMbl YPAGHEHUll, UCNOAb3Ys
ceoticmea OyHKyuil u ux epagpuros.

B noeceonesnotl srcuznu u npu usyyeHuu opyeux npeomemos:

OIIPEAENATH 1O TpaduKkaM CBOMCTBA PEaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH
(HanOonplIMe W HAUMEHBIIWE 3HAYCHUs, NMPOMEXKYTKH BO3pacTaHHs U
yOBIBaHHMSI, TPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.11.);

UHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW IIPAKTUYECKOU
CHUTYall}H,;

onpedensims NO epaQuUKAM U UCHONbL308AMb O PeUieHUs NPUKIAOHbIX
3a0ay CGOUCMBA PeanbHblX NPOYECco8 U 3asucumocmel (Hauboavuue u
HauMeHbluue 3HAUeHUs, NPOMENCYMKU GO3PACMAHUs U YObl8anus QYHKyu,
NPOMEIICYMKYU 3HAKONOCMOAHCINEA, ACUMNIOMbL, NEPUOO U M.N.);
uHmMepnpemupo6ams CE0UCMBEa 8 KOHMEKCHe KOHKPEeMHOU NPpaKmuieckou
cumyayuu;

onpedenamo no epaguxam npocmeliuiie XapaKmepucmuky nepuooUtecKux
npoyeccoé 6 Ouono2uy, IKOHOMUKE, My3bike, paouocéasu u op.
(amnaumyoa, nepuoo u m.n.).

TekcToBbIE
3a7a4u

Pemenne 3amay  Ha  JBUXKEHHE U
COBMECTHYIO pa0OTy ¢ TOMONIbIO JTIMHEHHBIX U
KBAJIpaTHbIX YPaBHEHUH U UX cucTeM. Pemienue
3aa4 C MOMOUIbI0 YHUCIIOBBIX HEPABEHCTB M
CUCTEM HEPaBEHCTB C OJIHON MEepeMEHHOH, ¢
MIPUMEHEHHEM M300paKeHHs YHCIIOBBIX
IIPOMEKYTKOB.

peaTh HEeCJIOKHBIE TEKCTOBBIE 33/1a4H PA3HBIX THIIOB,
aHAIM3UPOBATh YCJIOBHE 3a/1aud, NPU HEOOXOAMMOCTH CTPOUTH Ui €€
peIlIeHNst MaTeMaTHUeCKYI0 MOJIEb;

MOHUMAaTh ¥ MCHONB30BAaTh [UISl pEIICHHWA 3aJaddl  MH(POPMAIHIO,
MIPE/ICTAaBICHHYIO B BHJIE TEKCTOBOW M CHMBOJILHOM 3aIUCH, CXeM, TabJIHIL,
JMarpaMm, rpaKoB, pUCYHKOB;

JeMCTBOBATh MO AITOPUTMY, COJEPKAIEMyCs B yCIOBUU 3a/1a4H;
HCIOJb30BaTh JIOTHUECKUE PACCYKICHHS IPU PEIICHUH 33a4U;

paboTaTh ¢ W3OBITOYHBIMH YCIOBHSMH, BBIOMpas W3 Bced HH(pOpMAaImH,
JaHHBIEe, HEOOXOMMBbIE IS PEIICHHUS 3a/1a4H;

OCYIIECTBIISITh HECITIOXKHBIN 1mepeOop BO3MOXKHBIX pEIICHHH, BBEIOMpas w3
HUX ONTUMAJIFHOE I10 KPUTEPHUAM, C(HOPMYIHPOBAHHBIM B YCIOBHH;
AHATM3UPOBATh M MHTEPIPETHPOBATH ITONYUCHHBIE PEIICHUS B KOHTEKCTE
YCIIOBHSA 3a71a4H, BEIOMPATh PEIIeHHs, He TPOTHBOPEYAIIie KOHTEKCTY;
pelaTh 3a/1a44 Ha pacyeT CTOUMOCTH MOKYIOK, YCIYT, MOE3/10K U T.IL.;
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peliaTh HECJIOKHBIC 3a]]a4H, CBSI3aHHBIC C JIOJICBBIM YYaCTHEM BO BIIaJICHUH
(GbupMoii, NpeANpUITUEM, HEIBHKUMOCTBIO;

peliaTh 3aJa9u Ha MPOCTHIC MPOICHTHI (CUCTEMBI CKHIIOK, KOMHCCUH) U Ha
BBIYKCIICHUE CIOXHBIX IIPOIIEHTOB B PpA3JIMYHBIX CXeMax BKJIaJOB,
KPEIUTOB U MIIOTEK;

pemiath MpPaKTHYECKUE 3a1a4H, Tpebyroiue UCIIONIb30BaHHUs
OTPHUIATENIFHBIX YMCEN: Ha ONpelelieHHe TEMIIePATypbl, Ha OIpelelieHue
MOJIOKEHHST Ha BPEMEHHON OcH ([0 HaIleil 3pbl ¥ MOCIE), Ha JBUKEHHE
JICHEXKHBIX CPEICTB (MIPUXO/PACX0/), HA ONPE/ICIICHUE TITyOUHBI/BBICOTHI U
T.IL;

UCIIOJIb30BaTh MOHATHE MaciuTaba Jyis HaX0XKJCHUS PaCCTOSTHUN M JUIMH Ha
KapTax, IUIaHaX MECTHOCTH, IUIaHaX MOMEIIEHHUH, BRIKPOHKax, pu padoTe
Ha KOMITBIOTEpPE U T.II.;

pewams 3a0a4u pAsHLIX MUN08, 6 MOM HUCIe 3a0auu NOGbIUEHHOLU
mpyoHocmu,

8bIOUPaAMb  ONMUMAIbHGIL  MemoO0 peuenuss 3a0ayu, paccMampueds
PaznudHbLIe MEMOObL;
cmpoums  mMoodens
paccyacoenusi;
peuams 3a0ayu, mpebylowue nepebopa 6apuaHmos, NPoepKuU YClo8Ul,
8b100pPa ONMUMATLHOZ0 pe3yTbmamd;

AHATU3UPOBAMb U UHIMEPNPEMUpPOsams  pe3yibmamvl 6 KOHMeKCme
VCI08USL 3A0a4U, 8bIOUPAMb PeuleHus], He NPOMUBOpeyaujie KOHMeKCmy,
nepesooums npu peuleHuu 3a0ayu UH@oOpMayuio u3 OO0HOU Gopmbl 6
Opyayio, UCNOAb3ys npu HeoOX00UMOCmuU cXxemvl, mabiuyvl, 2paguxu,
ouazpammbl.

peuwienuss  3a0ayu, NpPosooumb  00KA3AMenbHble

B noeceonesnoii scusnu u npu usyuenuu Opyeux npeomemos.

pemarh HEcJIOXHBbIE IMPAaKTHYECKHE 3aJadd, BO3ZHHMKAIOIIHME B CHUTYalUsX
MOBCEIHEBHOM JKH3HH,
pewams npakmuyecKue 3a0aqu U 3a0a4u u3z Opy2ux npeomemos.

5. | DneMeHTHI TTonsTHE Mpejiesia | ®  ONepupoBaTh MOHATHUSAMH TIPEJEN  MOCIEN0BATENLHOCTH, OECKOHEYHO
MaTeMaTU4e€CKOTO 2 MOCJIEI0BAaTEIbHOCTH. beckoneuno yObIBaroIas reoMeTpuEcKas NporpeccHs;
AHATIH3A y6bIBaOIIAS reoMeTpHHecKast ®  HaxXOJWTh MPEIEN MOCIIEN0BATELHOCTH.
nporpeccust
I'eometpust (58 gacoB)
6. FCOMCTpI/IH IMosTOpeHnue. Pemenne 3a1a4 C | ® omepupoBaTh Ha 0A30BOM YPOBHE MOHATHSIMH: TOUYKA, IPSIMasi, IIIOCKOCTh B
58 MMPUMEHCHUEM CBOUCTB (UTyp Ha ILIOCKOCTH. MPOCTPAHCTBE, MApAIUIENbHOCTh W IEPIEHIUKYISPHOCTS MPAMBIX |
3amauyn  Ha JOKa3aTeNbCTBO M IOCTPOCHHE IJIOCKOCTEH;
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KOHTPIIPUMEPOB. Wcnonp3oBanue B 3ajadax
HpOCTeﬁIlIPIX JIOTUYCCKUX TIIpaBUJL. Pemenue

3aJad  C  HCIOJBb30BAHUEM  TEOpPEM O
TpEyToNbHHUKAX, COOTHOIICHUH B
MPSAMOYTOJNBHBIX ~ TPEYroJbHUKAaX,  (HaKToB,

CBSI3aHHBIX C YETBIPEXYTrONbHUKaMH. Perienue
3a7a4 C WCTIOJIb30BAHUEM (DAKTOB, CBA3aHHBIX C
OKpyKHOCTsIMH. PelieHne 3aad Ha U3MEpPEHHs
HAa IJIOCKOCTH, BBIYHCIICHUE UTHH U IIOMAACH.

Harnsnnas ctepeomerpusi. @urypsl u ux
nzobpaxenuss (ky0, mnupamuia, I[IpHU3Ma).
OcHoGHble NOHAMUA CmepeoMempuu U ux
ceoticmea. Ceuenus Kyba u TeTpaspa.

Touka, mnpssmMas ¥  IUIOCKOCTh B
MIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U
CIIEACTBUSI M3 HUX. B3anMHOe pacmonokeHue
OpsIMBIX W IUIOCKOCTEH B  IPOCTPAHCTBE.
[NapannensHOCT, MNPSMBIX M IUIOCKOCTEH B
npoctpaHcTBe.  M3o0paxkeHne  mpocTedmmx
MIPOCTPAaHCTBEHHBIX (PUTYP HA IIOCKOCTH.

PacctosHms  Mexny — durypamm B
HPOCTPAHCTBE.

Yrasl B IPOCTPAHCTBE.
[lepreHANKYIAPHOCTD MPSIMBIX M IIIOCKOCTE.

IMpoekuust Qurypsl Ha  IUIOCKOCTb.
[Ipu3HakM TNEPHEeHIUKYISIPHOCTH NPSMBIX U
IUIOCKOCTEN B MpOCTpaHCTBE. Teopema o Tpex
NEePIeHANKYIIApax.

MHOrorpaHHUKH. IMapannenenunen.
CpoiicTBa NMpsIMOYTOJBHOTO MNapajuleNenunea.
Teopema [Indaropa B npocrpanctse. [Ipusma u
UpamMuIa. [IpaBunbHas nmupamMpa |
mpaBWiabHAas mnpu3Ma. llpsmas mupamuza.
OeMeHTHI IPU3MBI ¥ THPAMUIBL.

[Inomans MOBEPXHOCTH MpPaBUIBHON
nupamMuzapl M OpsaMod  npusmsel.  [Inomans
ITOBEPXHOCTH MPSMOTO KPYrOBOTO IMIMHIPA,
IIPSIMOTO KPYTrOBOTO KOHYCa U I1apa.

pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOIPaHHHKOB (IpU3Ma, NUpaMHIa,
MIPSIMOYTOJIBHBIN Mapaiesnenunen, Kyo);

n300paxkaTb M3ydaeMble (UIYPHl OT PYKH M C NPHUMEHEHHEM IIPOCTHIX
YepTEeIKHBIX HHCTPYMEHTOB;

nenaTh (BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX
¢buryp: BUx cBepXy, cOOKY, CHU3Y;

U3BJIEKaTh HHPOPMALHUIO O IIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PUTYpax,
NPENCTaBICHHYIO Ha YepTekKax U PUCYHKaX;
npuMeHsTh  Teopemy  [ludaropa  npum
CTepPEeOMETPUUECKHUX (DUryp;

HaxOAWTh  IUIOIIAAM TOBEPXHOCTEH MNPOCTEHIIMX MHOTOTPaHHUKOB C
npuMeHeHueM (Gopmyir;
NPUMEHSTh  W3BECTHBIC
MaTeMaTHYEeCKHX 3a/1a4;
3aMe4yaTh M XapaKTepH30BaTh MaTeMaTHYCCKHE 3aKOHOMEPHOCTH B
OKpYXarollen NeCTBUTEIbHOCTH;

NPUBOIUTH MPUMEPBl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEHl B Impupone, B
TOM YHCIIE XapaKTEPU3YIOIIMX KPAacoTy U COBEPLICHCTBO OKPYXKAIOIIEro
MUpa ¥ IPOU3BEACHHUI HCKYCCTBA,;

onepuposamv NOHAMUAMU. MOYKA, NPAMAA, NIOCKOCHb 8 NPOCMPAHCMEe,
napainenbHOCmy U NePReHOUKYIAPHOCHb NPAMBIX U HAOCKOCHEl;
npUMeHAmb 051 peuleHus 3a0a4 ceomempuyeckue akmel, eciu yCiosus
NpUMeHEeHUst 3a0aHbl 6 IBHOU hopme;

pewams 3a0auu HA HAXOHCOEHUe 2e0MempUdecKux Geluyun no oopasyam
U aNeOPUMMAM;

Odenamv (8bIHOCHbBIE) NIOCKUE YEPMEICU U3 PUCYHKOE 0ObeMHbIX uzyp, 6
moM  uucie pucosamv  6U0  cepxy, COOKy, CMpOUmv — CeyeHus
MHO20SPAHHUKOS,

uzenexamy, UHMEPNPEemuposams U npeodopazosuleams UHGOPMAYUIo o
2eoMempuyecKux (husypax, npeocmasieHHYI0 Ha Yepmedicax;

npUMeHAmb 2eomempuieckie akmul 01 peuieHus 3a0ay, 6 Mmom qucie
npeononazanuux HeCKOIbKO Waz08 peuieHus,;

ONUCLIBAMb  B3AUMHOE  PACHONONCEHUe NpAMbIX U HIOcKocmell 8
npocmpaucmae;

dopmyauposams ce0UCMBA U NPUSHAKU PUSYD;

00KA3bIBANb 2COMEMPUYECKUE YMBEPIHCOCHUSL;

enademov CMAHOAPMHOU KIACCUUKAyUel NpoCmMpaHCmMEeHHbIX @ueyp
(nupamudbvl, npuzmul, napaiieienunedst);

BBIYUCIICHUN 9JICMCHTOB

MCTObI npu peHICHNA CTaHAapTHBIX
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HAXo0umsv NAOWAOU NOBEPXHOCEN 2eOMEMPUIECKUX el ¢ NPUMEHeHUeM
popmyn;

BbIYUCTAMb PACCMOSHUS U Y2Tibl 8 NPOCMPAHCEE,
UCNONb308AMb  OCHOGHblE — MemoObl  0OKA3amenbCmed,
00KA3amenbCmeo U GbINOIHAMb ONPOGEPIHCEHUE,

NPUMEHSIMb OCHOBHbIE MEMOObl PEULeHIs MAMEMAMUYEecKUx 3a0ay;

HA ~ OCHOBe — MAMEMAMUYECKUX  3AKOHOMEPHOCmeEl 6  npupoode
Xapaxmepuzoeams Kpacomy U COGEPULCHCIMEO OKPYIJICAIOue20 Mupa u
npoussedenuli UCKyccmed,

npUMeHsmb  npocmeluiue NpoSPaAMMHble CPeOCmed U  INEeKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCTEMbL NPU PEUEeHUU MAMEMAMU4ecKux 3a0ay.

npogooums

B noeceonesnoil scusnu u npu usyuenuu opyeux npeomemos:

COOTHOCHTh A0CTPaKTHbIE TI'EOMETPUYECKHE TIOHATHUS M  (aKkThl C
peaJbHBIMU KM3HEHHBIMU 00BEKTAMH U CUTYaLUSIMU;

HCTIOJB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUUCCKUX (GUTYp IS
peIIeHNs THTIOBBIX 33/1a4 MPAKTHIECKOTO COACPIKaHuS,

COOTHOCHTH IDIOMIAIH TOBEPXHOCTEH TeN OMHAKOBOH (POPMBI Pa3IMIHOTO
pasmepa;

COOTHOCHTB O0BEMBI COCYIOB OIMHAKOBOH (DOPMBI Pa3IMIHOTO pa3Mepa;
OlLleHNBaTh ()OPMY MPABUILHOIO MHOI'OIPaHHHMKA MOCIE CIIUIIOB, CPE30B U
T.I. (ONpenesTh KOJMYECTBO BEpUIMH, pedep M TpaHeil MOJy4eHHBIX
MHOTOT'PaHHHUKOB);

UCNONb308AMb  CBOLUICMBA  2eOMEMPUYecKUx ¢ueyp O peuleHuss 3a0au
npaKmuuecKko2o xapakxmepa u 3a0ay u3z opyeux ooiacmert 3HaHui.

BepositHOCTh 1 cTaTucTrka. Pabot

a ¢ maHHBIMH (3 yaca)

Craructuka u
Teopus
BEPOATHOCTEM,
JIOTUKA U
KOMOWHATOpHKA

[loBTropenue. Pemenue 3agau  Ha
TabnugHOe W TrpaduYecKkoe MpeICcTaBICHUE
JTaHHBIX. Hcnonb3oBanue CBOMCTB 51
XapaKTEPUCTHK YHCIIOBBIX HAOOPOB: CPEIHUX,
HAHOOJIBIIET0 W HAWMCHBIIETO 3HAYCHHUSA,
pasmaxa, OJucnepcuu. Pewenue 3a0au Ha
onpedenenue  YACmMomsvl U 8ePOAMHOCIU
coovimuil.  Buluucnenue — éeposmuocmeii 8
onvimax c PDABHOBO3MOINCHBIMU
anemenmapuvimMu ucxooamu. Pewenue 3adau c
npumeneruem kombunamopuxu. Pewenue 3aoay
Ha 6bIYUCTICHUE BEPOIMHOCMEN He3A8UCUMBIX
cobvimuil, npumenenue @GOpMyIbl CLONCEHUS

OnepupoBath Ha 0a30BOM YpPOBHE OCHOBHBIMH  ONHCATCIHHBIMHU
XapaKTepUCTHKAMH YHCIOBOTO Habopa: cpemHee apudMeTHYecKoe,
MeauaHa, HauOoJbIllee U HANMEHbIIIee 3HAUCHHS,

OoTiepupoBaTh Ha 0a30BOM YypOBHE MOHATHUAMH: YaCTOTa M BEPOSTHOCTH
COOBITHS,  CIlydallHBIA  BBIOOP, ONBITBI C  PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMU COOBITUSMU;

BBIYHCIISATH BEPOSTHOCTH COOBITHII HA OCHOBE T0JICYETa YHCIIa CXOI0B;
umems npeocmagieHue O OUCKPEMHbIX U HeNnpPepbiGHbIX CAVYAUHBIX
BENIUYUHAX U PACAPEOENICHUSX, O He3A8UCUMOCTIU CLYYAHbIX GETUYUH,
umMems npeocmaeieHue 0 MAMmeMamuyeckom ONCUOGHUU U OUCnepcuu
CHLYYAUHBIX BETUYUH,

umMems NpeoCmasieHue O HOPMAIbHOM PACHPeOeleHUU U NpumMepax
HOPMAILHO PACTIPEOENICHHbIX CYHAUHbIX 8eTUYUH,
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6epoamHoCme. Pewenue 3a0au c
npumenenuem  ouazpamm  Jiinepa,  depesa
seposmuocmeil, popmynel beprynnu.

Ycnosnasn — eeposmmnocms.  Ilpasuno
YMHOdUCEHUsL 8eposimuocmeti. Dopmyna noaHou
8EPOAMHOCIU.

Huckpemnvie cayuaiinvie GenuuuHvl U
pacnpedenenus.  Hezasucumvie  cayuatinvie

GENIUYUHD. Pacnpeoenenue CyMMbl u
npousgeoeHus. He3a6UCUMbIX CAYHAUHBIX
BEUYUH.

Mamemamuueckoe oarcudanue u
ducnepcus CyYauno BENUYUMNDL.

Mamemamuueckoe oocudanue u  Oucnepcus
cymmul cyuainelx eenuuun. I eomempuueckoe
pacnpedenenue. bunomuanvhoe pacnpedenenue
u e2o ceoticmeaa.

Henpepuwisuvie  ciyuaiinvlie  8eautumbi.
Ilonsmue o  naiomHocmu  6epOAMHOCMU.
Pasnomepnoe pacnpedenenue.

Ioxaszamenvnoe pacnpedenenue, €20
napamempboi.

Ilonamue 0 HOPMAIbHOM
pacnpedenenuu. Ilapamempvr  HOpMANLHO0
pacnpedenenus. [Ipumepsl cry4aiHbix 6eIUUUH,
NOOYUHEHHBIX HOPMANbHOMY 3aKOHY
(nozpewinocms usmepenuil, pocm ueio6exa).

Hepasencmeo  Uebwviuwesa.  Teopema
bepnynnu. 3axon 6oavuiux uucen. Bvibopounulii
Memoo usmepenus gepossimuocmeit. Ponw sakona
bonvbuux yucen 8 HayKe, npupooe u odbujecmae.

Koeapuayua 08yx cayuaiinelx GenuyuH.
Ilonamue o koagpduyuenme Kopperayuu.
Cosmecmuble HAOMOOEHUST O8YX  CAYUAUHBIX
BENUYUH. Buvibopounwiii K03 Puyuenm
KOppenayuu.

NOHUMAMb  CYMb  3AKOHA OONbUWUX Yucel U 6bIOOPOUHO20 Memood
U3MepeHUsl 6epOAMHOCMEN;

umems npeocmagienue 00 YCIOSHOU GepOAMHOCMU U O NOAHOU
6EPOAMHOCMU, NPUMEHAMb UX 8 PeUleHUU 3a0aY,

UuMems npeocmagieHue O BaAJCHbIX UYACMHbIX 6UOAX pacnpeodeneHuti u
NPUMEHAMb UX 8 PeUleHUU 3a0ay,

umems npeocmasienue O KOPPeuAYuY CAy4auHblX GeaUdUH, O JUHEUHOU
pezpeccuu.

B noeceonesnotl srcuznu u npu usyyeHuu Opyeux npeomemos:

OLICHWBATh M CPAaBHUBATh B IPOCTHIX CIIydasX BEPOSTHOCTH COOBITHH B
peanbHOM KU3HU;

YUTaTh, COIOCTaBJIATb, CPABHUBATH, HHTEPIPETUPOBATH B IPOCTHIX
Clly4asix peajibHble JIaHHBbIC, NPE/ICTaBICHHbIC B BUJE TaOJIUII, JHarpamm,
rpaguKoB;

BLIMUCTAND UTU OYEHUBATNG 6EPOSIMHOCIU COOLIMULL 8 PEATbHOU JHCUSHU,
8b10Upams noOXoosuue Menmoosvl NPeOCmAagieHuss U 0OpabomKU OAHHBIX,
yMemb peulamb HeCIONCHble 3a0ayu HA NPUMEHEHUe 3aKOHA OOnbulux
yucel 6 COYUOAO2UU, CMPAXOBAHUU, 30PABOOXPAHEHUU, 0becneyeHuu
0€30nacHOCMU HACENeHUs. 8 YPE3BbIYALHBIX CUMYAYUSIX .

Bcero

144 gaca
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Temarnueckoe nuanupoBanue yuebHoro npeamera «Matemarukay. 11 kiacce.

Konnue
HaumenoBanue o
Ne CTBO Coneprxanue OcHoOBHBIC BUIBI YICOHOH JACATEITHHOCTH
TEMBI
qacoB
Anrebpa u Hayana ananu3a (76 gacos)
Yucna u ApPKKOCHHYC, apKCHHYC, apKTaHI€HC | ®  omepupoBaTh Ha 06a30BOM YPOBHE MOHSATHIMH: apKCHHYC, apKKOCHHYC,
BBIPAXKECHUSA qucna. ApKKOMAH2eHC HUcad. AapKTaHTeHC, aPKKOTAHI€HC YUCIIA, JEUCTBUTEIBHOE YUCIIO;
®  BEHIIONHATH apuPMETHUYECKHe [SHCTBHSA C MENBIMA W PalUOHAIbHBIMU
YHUCIIAMH.
B nosceonesnoii srcusnu u npu usyyenuu opyeux npeomemos:
®  HCNOJNb30BaThb 4YMCIOBBIE MHOXECTBA HAa KOOPJAUHATHOM NPSIMOM UL
OIUCaHMs PEAbHBIX TPOLECCOB U SBJICHUIA;
®  BBINOJHATH BEIYUCIICHHS NIPU PELICHUH 3aJ1a4 [IPaKTHYECKOTO XapaKTepa,
2 ®  BBHINOJHATH  IPAKTHYECKHUE  pacueTbl C  HUCIOJb30BaHMEM  MpPHU
HEOOXOIMMOCTH CIIPaBOYHBIX MATEPHAIOB U BBIYUCIUTEIBHBIX YCTPOWCTB;
®  UCNONL308aMb YUCLOBblE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU OJis ONUCAHUSL PEAIbHbIX NPOYECCO8 U A6LeHULL,
®  1pP0BOOUMb OOKA3AMENbHbIE PACCYHCOCHUS 8 CUMYAUUSAX NOBCEOHEeBHOU
JHCUBHU, NPU PeUeHUU 3a0ay U3 Opyeux npeomemos;
®  GHINOIHAMbL OeUCMBUs C YUCIO8bIMU OAHHLIMU NpU peuleHuu 3a0ay
NPAKMU4ecKo2o xapakmepa u 3a0ay U3 paziuyHelX obracmell 3HAHULL,
uUcnonv3ys — npu  HeoOXOOUMOCMU  CHNpPABOYHble — MAMepudnvl U
8bIUUCIUMENbHbIE YCMPOLICMEA.
YpaBHeHus U Pewenue npocmetuux | o peuams payuoOHAIbHbLE, NOKA3AMENbHBIE U N02APUPMULECKUE YPAGHEHUS. U
HEpPaBEHCTBA MpucoOHOMEMPU1ECKUX HEPAGEHCMNE. Hepasencmea, npocmeuwiue UppayuoHaiIbHvie U MPULOHOMEmpuyecKue
Memoo unmepeanoe 0na  peuieHus YpasHeHUs, HePABEHCMBA U UX CUCTEeMbl,
HepaseHcms. ®  UCNOIBL306AMb  MemOoObl peulenus YPAGHEeHull: npusedenue K 8udy
Pewenue  ypasnenui u  Hepasencms, «npoussedenue PAsHO HYNO» UMW «YACMHOE PABHO HYII0», 3aMeHd
CO0ePIAHCAUUX NEPEMEHHYIO NOO 3HAKOM MOOYIIA. nepemMenHbIx;
30 Cucmenmbl NOKA3AMENbHBIX, | e  YCnoOAbL306aMb MEMOO UHMEPBALO8 OJisl PEULEHUsL HEPABEHCME,
n02apupMULeCcKUX u UPPAYUOHATILHBIX | o ycnoavzogams  epaguueckuil.  Memoo Oisi  NPUOTUINCEHHO20 — PEULeHUs
VpasHeHuil. Cucmembl NOKA3AMEbHbIX, ypasnenuil u nepasencme;
,
M02APUGMUIECKUX HEPAGENCME. . ®  uzobpadcamv HA  MPUSOHOMEMPUYECKOU OKPYICHOCMU MHONICECMBO
Vpasnerus, — cucmemvr  ypasnenui ¢ peuenuil npocmetiuiux mpuzoHOMempU4ecKux YpaeHeHull U HepaeeHCms;
napamempom. N

BLINOIHAMbL OMOOP KOPHell YPABGHEeHUll UU peueHull HepageHcms 6
COOMEeMcmauU ¢ OONOIHUMENbHLIMU YCI0BUAMU U 02PAHUYEHUSIMU.

B noeceonesnotl scuznu u npu usyueruu Opyeux npeomemos.

34




COCTaBJIATh M pelIaTh YpaBHEHHsS M CHCTEMBbI YPaBHEHWI HPH pEeICHHN
HECJIOKHBIX PAKTHYECKUX 3a/1a4;

coCmasnams U peuwams YpasHeHus, CUCMeMbl YPAGHEHULl U HepaABeHCcmed
npu pewieHuu 3a0ay Opy2ux yueOHvlx npeomemos;

UCHONBb308ANMb YPAGHEHUSL U HEPABEHCMEA OISt NOCMPOEHUS] U UCCAEO08AHUSL
NpOCMeETUx ~ MameMamuyeckux MoOeneil peanbHblX CUmMyayuil ui
NPUKIAOHBIX 340a,;

YyMemb  UHMePnpemuposamy NOJYYEHHbI NpU  peuleHuu  yPAeHeHUs.,
HEepasencmea Uy CUCHeMbl Pe3yibmam, OYeHUBams e2o npasoonododue 6
KOHmMeKcme 3a0aHHOU PealbHOU CUMYayuu Uiy npUKIaoHoll 3a0ayu.

OyHKIUU

Pemenue 3amau ¢ UCHOIB30BAHUEM UYHCIOBBIX
¢ynkuuii w ux rpadukos. Hcmonb3oBaHue
CBOICTB 5 rpapuKoB JIMHEUHBIX u
KBaJpaTUYHBIX GbyHKIMH, oOpaTHOH

NPOMOPIMOHATLHOCTH W QyHKuuH Y = \/;
JTpadudeckoe  pemieHme — ypaBHEHHH |
HEpPaBEeHCTB.

Hysnu byHKIMH, MIPOMEXKYTKU
3HAKOIIOCTOSHCTBA, MOHOTOHHOCTb.
Haumbonpimee u  HauMeHbIEE  3HAYCHHE
¢bynkuu. [epronnueckue Gpynkunu. YeTHoCTh
U HeueTHOCTh GyHKumMi. Crooicubie Qynxyuu.

Tpuronomerpudeckne byHKIMN
y=CoSX,y=sinx,y=tgx . ®yuxyusa
y=ctgx . CsolicrBa u  rpaduku

TPUTOHOMETPUUYECKHUX (DYHKIIUH.

ObpamHyie mpueconomempuyecKue
ynxyuu, ux ceolicmea u epaguxu.

ITokaszarenpHas (GYHKIUS U €€ CBOWCTBA
u rpaduk.

Jlorapudpmudeckass GyHKIUSI ©u  ee
CBOWCTBA M TpaduK.

CreneHHast QyHKIHS M €€ CBOWMCTBA U
rpaduk.

Ilpeobpaszosanus epaguroe Qynkyuil.

OlepupoBaTh Ha 0a30BOM YpPOBHE IOHATUSAMH: 3aBHCUMOCTH BEJIMYHH,
GyHKIMS, apryMeHT M 3HayeHue (QYHKIUH, O0NacTb OIpeAeieHHs |
MHO)KECTBO 3HaueHHU (YHKIHHU, rpaduK 3aBUCUMOCTH, Tpaduk GyHKIHH,
Hynmd (GYHKOMH, TPOMEXYTKH 3HAaKOIOCTOSHCTBA, BO3pAacTaHHE Ha
YHCIOBOM  IPOMEXYTKe, yOBIBaHME Ha  YHCIOBOM  IIPOMEXYTKE,
HauOonpllee W HAaWMEHbIIEe 3HaueHWEe (YHKIOWH Ha  YUCIOBOM
MIPOMEXYTKE, IepuoANIecKas (pyHKIHUS, IEPHOL;

ONlepupoBaTh Ha 0a30BOM YpPOBHE NOHATHUSAMM: IpsMas M oOpaTHas
MIPOTIOPIMOHANBHOCTD JINHEWHast, KBaJpaTH4Has, Jjorapupmudeckas u
ToKazaTenbHas (PyHKINHU, TPUTOHOMETpHUYecKre (GpyHKINY;

pacrio3HaBaTh rpaUKy SJIEMEHTapHBIX (QYHKLMHA: MpsMOW W oOpaTHOU
HPOIOPIMOHAIBHOCTH, JHMHEHHOW, KBaJpaTU4HOMW, JOrapupMHYECKOH U
NOKa3aTeIbHON (QYHKIMH, TPUTOHOMETPHYECKUX (DYHKIIHI;

COOTHOCHTh TpaMKH DJIEMEHTApHBIX (YHKLUWiIl: OpsMOil u oOparHOU
HPOIIOPIMOHAIBHOCTH, JMHEHHOW, KBaJpaTUYHOW, JOrapupMHYECKOH U
NOKa3aTebHOW (DYHKLMHA, TPUTOHOMETPUUECKHX (YHKIMH ¢ (hopmyliamu,
KOTOPBIMH OHH 33JIaHBI;

HaXOJWUTh N0 TpaduKy NPHOMKEHHO 3HAYEHUS] (QYHKIMH B 33/aHHBIX
TOUKax;

onpenenats 1o Tpaduky cBoiicTBa (QyHKIMM (HYIHM, HPOMEXYTKH
3HAKOIIOCTOSTHCTBA,  NPOMEXYTKHM  MOHOTOHHOCTH, HaumOOJbIINEe U
HanMEHBIIINE 3HAUYEHUS U T.11.);

CTPOWUTH 3CKH3 Trpaduka (YHKINH, YIOBICTBOPSIONICH MNpPHUBEICHHOMY
Habopy yclIOBUH (IIPOMEXYTKH BO3pacTaHus / YyOBIBaHWsS, 3HAYCHHE
(bYHKINY B 331aHHON TOYKE, TOYKH SKCTPEMYMOB U T.11.);

onepuposams NOHAMUAMU: 3A6UCUMOCMb GENIUYUH, DYHKYUA, apeyMeHm u

cosue 800.1b KOOPOUHAMHBIX oceltl, 3HaueHue @yHKyuu, ooracmev onpeodeneHus U MHOICECMBO 3HAYEHUll
pacmsadxcenue U cocamue,  OMPAdCEHUe @dyukyuu, epagux  3aeucumocmu, 2epagux QyHKyuu, Hyau @YHKYUU,
OMHOCUMENBHO KOOPOUHAMHBIX oceil. NPOMEdNCYMKU — 3HAKONOCMOSIHCMGA, — 603DACMAHUE  HA — YUCLOB0M
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I'paguueckue memoow peuwienusi ypagHeHui u
HepageHcma.

Bzaumno obpamuvie pynrxyuu. I paguru
83AUMHO 0OPAMHBIX QYHKYUIL.

npomesicymke, yObl6aHue HA YUCIOBOM HpOMeEdICYmKe, Haubobuee u
HauMeHblee — 3HAYeHUe  QYHKYuU ~ HA ~ HUCIOBOM  NPOMEdNCYMKe,
nepuoouyeckas QyHKYus, nepuoo, YemHas U Heuemudst (yHKYuu,;
Onepuposams NOHAMUSMU: NPIMAsL U OOPAMHAsE NPONOPYUOHATLHOCHD,
JIUHELHAs, K8AOPAMUYHAs, 102apUGMUIEcKdst U NOKA3amenbHas GYHKYul,
mpucoHoMempuyecKue QyHKYuu,

onpedensimb 3HAYeHUe (DYHKYUU NO 3HAYEHUIO AP2YMEHMA NpU PA3TUYHbBIX
cnocobax 3adanus QyHKYuU,

cmpoums 2paguKy u3yYenHvlx QyHKyu,

ONUCHIBAMb NO 2PAPUKY U 8 RPOCMENUX CIYYAaX no hopmyie nosedenue
u ceolicmea QyHKyull, HAXo0umev Nno epaQuxy @yHkyuu Hauborbuiue u
HauMeHblue 3HAUeHUs1;

cmpoumb  3cKuU3 epaguxa  Qyukyuu, yoosnemeopsouell npueeoeHHOMY
Habopy ycaosuil  (MpoMedNCymKu — 803pACMAaHUs/yovl6anus, 3HaYeHue
QyHKyuU 6 3a0aHHOU MOUKe, MOUKU IKCIMPEMYMO8, ACUMHMOMbL, HYIU
Qyuryuu u m.o.);

pewams  ypagHeHusi, Npocmetiue  CUcCmembpl
ceoticmea OyHKyuil u ux epapuros.

YpagHeHuil, UCNONb3YSL

B noeceonesnoii ocusnu u npu usyuenuu Opyeux npeomemos.

OIIPEAENATH N0 TpaduKaM CBOWMCTBA PEabHBIX MTPOLIECCOB U 3aBUCUMOCTEI
(manbonplIe W HAaWMEHBIINE 3HAYCHHS, NMPOMEXYTKH BO3pAaCTaHUSA U
yOBIBaHMUS, TPOMEXYTKH 3HAKOIIOCTOSHCTBA U T.I1.);

UHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAKTUYECKOU
CHUTYyallHH,

onpedenamv N0 2pAPUKAM U UCNOAL306AMb Ol PeuleHUs NPUKIAOHBIX
3a0ay COUCMBA PeanbHbIX NPOYECco8 U 3asucumocmeli (Haubonvuiue u
HauMeHbluue 3HAUeHUs, NPOMENCYMKU O3PACMAanUs U YObleanus QyHKyuu,
NPOMEIICYMKYU 3HAKONOCIOAHCIMEA, ACUMNIOMbL, NEPUOO U M.N.);
UHMEpPNpemuposams C60UCHEA 8 KOHMeEKCHe KOHKPEMHOU NpaKmuieckot
cumyayuu;

onpeodensimyb no epaguram npocmeriuiue XapaKmepucmuky nepuooueckux
npoyeccoe 6 Ouono2uy, IKOHOMUKe, My3bike, paouoceasu u op.
(amnaumyoa, nepuoo u m.n.).

OJIEMEHTHI
MaTeEMaTUYECKOTO
a”HaJIM3a
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[IpousBomHast GyHKIMH B TOYKE.
KacarenbHas K rpaduxy (dbyHKIHN.
leomerpruecknii u  Qu3MUecKHii  CMBICT

npou3BoHON. [Ipou3BOJHBIE 3JIEMEHTapPHBIX
¢byuakuuii. [pasuna oughgepernyuposanus.
Bmopas npou3800HasL, ee

OTIepHpOBaTH Ha 0a30BOM YPOBHE MOHATHSAMH: IPOU3BOJIHAS (YHKIHUH B
TOYKe, KacaTesbHas K rpaduKy QyHKIHH, IPOU3BOIHAS (HYHKINH;
OTIPeNIeNIATh 3HAYCHNE MPOU3BOJHON (PYHKIIMH B TOUYKE IO H300pa’keHHIO
KacaTeNbHOH K rpaduKy, IPOBEAEHHON B 3TOW TOUKE;

pelaTh HECIOXKHbIE 3a/1a4l Ha MPUMEHEHUE CBA3HM MEXAY MPOMEXKYyTKaMU
MOHOTOHHOCTH W TOYKAaMHU JKCTpeMyMa (YHKIHH, C OZHOW CTOPOHBI, U
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2eomempuyeckuli U Gu3UYecKuti CMbICIL.

[lonsiThe O HENpephIBHBIX (YHKIMAX.
Touku skcTpeMyMa (MakcuMyMa ¥ MHHHUMYMa).
UccrenoBanme »>leMEHTapHBIX (QYHKIMH Ha
TOYKA JKCTpEMyMa, HanOoJbIIIee u
HaMMEHBIIIee 3HaYCHUE c TTOMOIIIBIO
MIPOU3BOIHOU. [locmpoenue epaghuxos pynxyuii
¢ nomowppio  npousgoouvix.  Ilpumenernue
Nnpou3800HOU NPU peuleHUul 3a0ay.

IlepBooOpasHasi. Ilepsoobpasnvle
9NeMeHMaPHbBIX @yHkyuil. Inowaow
KpUBOAUHEUHOU mpaneyuu. Dopmyna
Hviomona-Jleiibnuya. Onpedenennbiii
unmeepan. Buvluucnenue nrowadeil naockux
Queyp u obvemos men 8pawgerus ¢ NOMOUBIO
uHmezpana.

MPOMEXYTKaMH 3HAKOTIOCTOSIHCTBA U HYJISIMU [IPOU3BOIHON 3TOM (HYHKIHH
— C Apyroiu;

OIMUCHIBATL OT/IENIBHBIC BBIMAIONIHECS PE3yJIbTAThl, MOJYYEHHBIE B XOJE
Pa3BHUTHSI MATEMAaTUKH KaK HAYKH;

3HATh MPHUMEpPbl MATEMATHYECKUX OTKPHITUH U HX aBTOPOB B CBSI3H C
OTEUECTBEHHON U BCEMUPHOI UCTOpUEH;

MOHUMATh POJIb MATEMATHKU B pa3Butuu Poccuu;

Onepuposams NOHSIMUSIMU. NPOUZBOOHAS. PYHKYUU 8 MOUKe, KACAmMenbHas
K 2paghuxy @yHryuu, npou3eoonast pyHKyuu,;

BbIYUCTAMD NPOUIBOOHYIO OOHOULEHd, MHO2OYNIEHd, KEAOPAMHO20 KOPHSL,
NPOU3B0OHYIO CYMMbL (DYHKYULL

BbIYUCTAMD NPOUZBOOHBIE INEMEHMAPHBIX (QYHKYUl U ux KomoOuHayui,
UCHONb3YSL CNPABOUHBLE MAMEPUATDL,

uccne0ogamv 8 NPOCMEUuUx Cay4yasx @yHKyuu Ha MOHOMOHHOCHY,
Haxooumov HauboONbLUIUE U HAUMEHbUUE 3HAYEHUS (DYHKYULl, Cmpoums
2paghuky  MHO2OUNIEHO8 U NPOCMEUUUX PAYUOHANBHBIX  DYHKYULL  C
UCNONL308AHUEM ANNAPAMA MAMEMAMUYECKO20 AHAU3A,

npeocmasiames  6K1A0  GLIOAIOWUXCS  MAMEMAMUKO8 6  pa3eumiue
MAMEMAMUKU U UHBIX HAYYHBIX 00acmell;

NOHUMAMb POb MamemMamuku 6 pazeumuu Poccuu.

B noeceonesnotl scuznu u npu usyuenuu opyaux npeomemos:

nonb3ysick rpadukamu, CpaBHHMBaTh CKOPOCTH Bo3pacTaHusi (pocra,
MOBBIMICHNS, YBEIHYEHUS M T.I.) WIM CKOPOCTH YyOBIBaHUS (MaAeHUs,
CHMYKEHUSI, YMEHBIIICHHS U T.II.) BEJIMYMH B pealibHbIX MPOIIECcax;
COOTHOCHTh TpadUKH peajbHBIX IPOIECCOB W 3aBHCUMOCTEH € UX
ONMMCAaHMAMH, BKJIIOYAIOUIMMHU XapPaKTEPUCTUKH CKOPOCTH HM3MEHEHUS
(OBICTpBIIT POCT, TUTABHOE TTOHKECHUE U T.I1.);

HCIIONB30BaTh TPaMKH PEaTbHBIX MPOIECCOB ISl PEIICHUS HECIIOKHBIX
MIPUKJIQAHBIX 33/1a4, B TOM YHCJIE ONpeJessis Mo rpaduKy CKOpPOCTh X0/a
Tnporecca,

pewiams npuKIaoHsie 3a0ayu U3 Ouono2uU, QUIUKU, XUMUU, IKOHOMUKU U
opyaux npeomemog, CEA3AHHbIe C UCCAe008AHUEM  XAPAKMEPUCMUK
PeanbhbiX  HpOYecco8,  HAXONdCOeHUeM HAUOONbWUX U  HAUMEHbULUX
3HAYeHUl, CKOPOCMU U YCKOPEHUS U M. 1.,

unmepnpemupo8ams NOLyUeHHbIe Pe3ViIbmanbl.

['eomerpust (52 gacoB)

\ I'eomerpus

30

Pewenue 3a0au c NOMOULbIO 6EKMOPO6 U ’

HaXOJUThb 00BEMBI u momaian HOBCpXHOCTeﬁ HpOCTeﬁIHPIX
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KOOpOuHam.

Tena BpameHus: HTWIMHIP, KOHYC, chepa
n map. OCHOBHbIE CBOWCTBa  IPSIMOTO
KpyroBOTO IIWJIMHIpPA, NPSIMOTO KpPYTrOBOTO
KoHyca. IM3o0pakeHme Ten BpalleHHS Ha
TUTOCKOCTH.

Ilpeocmaenenue 06 yceuennHom KoHyce,
ceueHUss KOHyca (napanieivbHoe OCHOBAHUIO U
npoxooswee  uepes  6epUIUHY),  CeueHUs
yurunopa (napanienrvHo U NepneHOUKyIsPHO
ocu), ceuenus wapa. Pazeepmra yuiunopa u
KOHyca.

Ipocmetiwue KOMOUHayuu
MHO202PAHHUKOS U el 8PaUjeHUsi Melcoy
coboil. Brruncnenue 3JIEMEHTOB
MIPOCTpaHCTBEHHBIX (uryp (pebpa, ouaroHaiy,
YTIIBI).

[onsarne 06 oopeme. OOBEM MHPAMUIBI
1 KOHYyca, TPU3MBI ¥ mmwinHApa. O0beM mapa.

Ilooobuvie mena 6 npocmpancmse.

CooTHoIIeHU MEXITy IUIOIIASIMH
MOBEPXHOCTEH U 00beMaMHu MMOIOOHBIX Tell.
Heudicenus 6 npocmpancmee:
napanienvHblll nepenoc, YeHmpanvbHas
CUMMEmpUs,  CUMMEmpPUsi  OMHOCUMENbHO

naockocmu, nogopom. Ceoticmea 08udiceHUll.
Tpumenenue dsudicenull npu peulenuu 3a0ay.

MHOTOIpaHHUKOB C MTPUMCHCHHUEM (bOpMyJ'I;
pacro3HaBaTb OCHOBHBIC BUJbI TCJI BpalllCHUA (KOHyC, ouiInHap, cq)epa n

map);

HaxoAWTh  O0BEMBI W  IUIOMAAM  IOBEPXHOCTEH  NIPOCTEHIIMX
MHOTOTPAaHHHMKOB U TEJ BPAIIEHU C IPUMEHEHHEM (hopMyIr;

NPUMEHATh  WM3BECTHBIE  METOABI  IIPU  PEIICHWHM  CTaHAAPTHBIX

MaTeMaTHYeCKHX 3a/1ay;

3aMe4yaTh M XapaKTepH30BaTh MaTeMaTHYCCKHE 3aKOHOMEPHOCTH B
OKpY’Karolleil 1eCTBUTENbHOCTH;

NPUBOAUTH MPUMEPHl MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEil B NpHpOJE, B
TOM YHCIIE XapaKTepU3YIOMIUX KPacoTy M COBEPILEHCTBO OKPYKAIOLIETO
MHpa U MPOU3BEJCHUI HCKYCCTBA,

onepuposamv NOHAMUAMU: MOYKA, NPAMAA, NIOCKOCHIL 8 NPOCMPANCMEE,
napainenbHoCmy U NePReHOUKYIAPHOCHb NPAMBIX U HAOCKOCHel;
NPUMeHAmb 051 peuieHus 3a0a4 ceomempuyeckue GaKmel, ecau YCious
NpUMeHeHUs 3a0aHbl 6 A6HOU popme;

pewiams 3a0auy HA HAXOHCOEHUE 2eOMEeMPUYECKUX GelUYUH no 06pazyam
U aNeOPUMMAaMm;

Odenamv (8bIHOCHbBLE) NIOCKUE YEPMEICU U3 PUCYHKOE 0ObeMHbIX puzyp, 6
MoM  yucine pucosamv  6U0  C8epxy, COOKY, CmMpoumv  ceyeHus
MHO202DAHHUKO8,

u3enekamyv, UHMePNpemuposams u npeodopas’oebleams UHGOPMaAyuio o
2eoMempuyeckux ueypax, npedcmasneHHylo Ha Yepmexcax;

npuMeHAmy 2eomempuieckue akmul 015 peuieHus 3a0a4, 6 mom qucie
NPeononazawux HeCKOIbKO Wa208 peueHus;

ONUCHIBAMb  B3AUMHOE  PACNONONCEHUe NPAMbIX U WIOCKOcmell
npocmpancmee;

Gopmynuposams ceolicmea u NPUsHaKu Gueyp;

00KA3bIBANb 2EOMEMPUYECKUE YMBEPIHCOCHUSL;

enademov CMAHOAPMHOU KIACCUUKAyuel NpoCmMpaHCmMEeHHbIX @ueyp
(nupamuosl, npusMsl, napaiieienuneosl);

HaxoOums 00vbembl U NIOWAOU NOBEPXHOCMEL 2eoMempUdecKux mei C
npumereHuem Popmyi;

BLIYUCTAMY PACCIOAHUA U YeTbl 6 NPOCMPAHCIEeE;
UCNOTL308AMb ~ OCHOGHBIE — MemoObl  0OKA3aMenbCmea,
00KA3amMenbCME0 U GblNONHAMb ONPOGEPICEHUE,

NPUMEHAMb OCHOBHbIE MEMOObl PEUEeHUsI MAMEMAMUYecKux 3a0ay;

H4  OCHOBe  MAMEMAMuyecKux  3aKOHOMEpHOCmel 6  npupooe

nposooums
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Xapakmepusoeams Kpacomy U COBEPUIEHCIBO OKPYICAIOue20 Mupa u
npou3ge0eHull UCKYCcCcmed,

npumMeHAms npocmeuuiue NpocpaMMHble CPeOCcmed U  INEeKMPOHHO-
KOMMYHUKAYUOHHBIE CUCTEeMbL NPU PeuleHUU MAmemMamuyeckux 3a0ay.

B noeceonesnoii ocusnu u npu usyuenuu opyeux npeomemos.

COOTHOCHTh a0CTpakTHBIE TCOMETPUYECKHE TIOHATHUS M (aKTel C
peanbHBIMU KU3HECHHBIMU 00BEKTAMU M CUTYaLlUsIMU;

HCTIONB30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX I'€OMETPHUYECKUX (GHUTYp Ui
pelIeHHs TUIIOBBIX 3a/1a4 MPAKTHYECKOT0 COACPIKaHus;

COOTHOCHTH TUIOLIAM TIOBEPXHOCTEH TeJl OJJMHAKOBOI (POPMBI Pa3IMuHOTO
pasmepa;

COOTHOCHTB 00BEMBI COCYIOB OIMHAKOBOM (POPMBI pa3IMuHOTO pa3mepa;
oleHHBaTh (popMy NMpPaBUILHOIO MHOTOTPaHHHKA IOCJIE CIHJIOB, CPE30B U
T.I. (ONMpeneNnsITh KOJMYECTBO BEPIIMH, pebep M TIpaHEeH MOIy4YeHHBIX
MHOTOTPaHHUKOB);

UCNONBL308AMb  CBOUCMEA 2eOMEempuyeckux ¢ueyp Ons peuleHuss 3aday
NPAKmMu4ecko20 xapakxmepa u 3a0ay u3 opyaux obaacmeu 3SHaAHUu.

Bexrops! n
KOOPJIMHATHI B
MIPOCTPAHCTBE

Bekropsr u KOOPIWHATHI B
mpocTtpacTBe. CymMMa BEKTOpPOB, YMHOXCHHUE
BEKTOpa Ha YHCIIO, YTOJ MEXOY BEKTOPaMHU.
KonnuaeapHele W KOMIUTaHapHBIE BEKTOPHI.
Ckanapnoe npoussedenue eekmopos. Teopema o

OIIepUpOBaTh Ha 0a30BOM ypOBHE MOHITHEM JEKapTOBBI KOOPAWHATHI B
TIPOCTPAHCTBE;

HaxOAWTb  KOOPAWHATHI
napasulesienuIe1a;
onepupogamv NOHAMUAMU O0EKAPMOBbl KOOPOUHAMbL 6 NPOCMpaHcmee,

BepmIMH  Ky0a HM  TIpAMOYTOJBHOTO

pasioorcenuu eekmopa no mpem 8EKMOp, MOOYIb BEKMOPA, PABEHCBO GEKMOPOS8, KOOPOUHAMbI 8eKMOPA,
HEKOMNIAHAPHbIM 6eKmMopam. Cranapnoe Yeon — Mexcoy — 6eKmopamu, — CKauApHOoe  Npoussedenue  8eKmopos,
29 npoussedenue  6eKmMopos 8 KOOpPOUHAMAX. KOJLIUHeAPHbLE BEKMOPbL;
[Ipumenenue 6exmopos npu pewenuu 3a0a4 Ha | o yaxodums paccmosnue mexcdy O06YMA MOUKAMU, CYMMY 6EKMOPOS U
HAXOJICOeHUe PACCMOANUL, OIuH, niowadet u npousgedeHue eKmopa HA YUCI0, Y20l MeHc0y 6eKmMOpaMu, CKAISPHOE
00eM06. npousseoenue, pAackiadbleamsv —GeKmMop HO  O08YM  HEKOIUHEaAPHbIM
VYpagnenue naocKocmu 8 sexmopam;
npocmpancmee.  Vpastenue  cepsl 6 | o sq9a6ams niockocmo ypaenenuem 8 0eKapmosoll cucmeme KOOpOUHAm,
npocmparcmee.  Popmyra 011 sbluucnenus |, pewams npocmeiiuiue 3a0a4u 66edeHUueM 6eKmopHo2o 6azuca.
paccmosinus mexAcoy mouKamu 6
npocmpaucmae.
BepostHocTh M IIpencrasneHue JaHHBIX u |e TlpeicTaBieHHE JaHHBIX C MOMONIBK Tabmuil ¥ auarpamm. CpejHee
CTATHCTHKA onucaTeNnbHas craTucTuka. CirydaliHble OIBITBI apudmernyeckoe, MeauaHa, HauOoJblIee W HaUMEHbIIEEe 3HAYCHUS,
12 M cioydaiiHple  COOBITHS,  ONBITBI  C pa3Max, AUCIIEPCUS U CTAHAAPTHOE OTKIOHEHHE YHCIIOBBIX HAOOPOB.
PaBHOBO3MOXHBIMH ONIEMCHTAPHBIMU | @  Cry4aifHble  OKCIIEPUMEHTBHI  (ONBITBI) W CIOydaiiHBIE  COOBITHSL.
ucxonamu.  Onepanmm  Hax — COOBITUAMM, DOneMeHTapHBIE COOBITHS (MCXOXBI). BeposTHOCTH CirydalfHOro COOBITHSA.
CJIO’KEHHE BEPOSITHOCTEH. YcnosHast bnu3ocTh 4acTOThl M BepOSTHOCTH coObITHH. CiyuaiiHble OIBITBL C
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BEPOATHOCTL, JAC€PEBO cnyqaﬁﬂoro OIIbITA,

¢dopmyna TIOJTHOM BEPOSATHOCTU u
HE3aBUCUMOCTb COOBITHH. OneMeHTHI
koMOnHaTopuku. Cepun MOCIEIOBATEIBHBIX
HCIIBITaHUH. CrnyvaifHBIe ~ BENWMYUHBI U
pacrpeneneHus. MaTeMaTHIEeCKOe OKHIaHNE
Clly4aiiHOI BEJIMYMHBI. Hucnepcus u
CTaHAapTHOE OTKJIOHEHUE ciy4JaiiHOH
BEJINYMHBI. 3aKoH GopImmx YHCElI.
HenpepriBHbIe clyJaiiHble BEJIMYUHBI

(pactipenenenusi). HopmanbHOe pacnpeaeneHust

PaBHOBO3MOYKHBIMH 3JIEMEHTapHBIMH COOBITUSIMH. BeposTHOCTH cOOBITHI B
OIBITaxX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH.

Onepanuu Haj COOBITHAMHU: nepeceueHue, o0bearHeHNE,
MIPOTHBOMOJIOXKHEIE coObITHsA. Jnarpammer Jitnepa. @opmymna cIoXKEHUSA
BEPOSITHOCTEM.

VYcnoBHasE BEPOSATHOCTb. YMHOMKEHUE BEpOSTHOCTEW. JlepeBo ciydailHOTo
skcniepuMenTa. @opmyra moxHoI BeposTHOCTH. HezaBucuMble cOOBITHS.
KomOnnatopHOoe mpaBwio yMmHOXeHHs. llepectaHoBkm U (hakTOpHAa.
Yucno coueranuii. Tpeyroapuuk [lackans. ®opmyra buHoma HeroToHa.
BunapHplf  cimy4aiiHBIM ONBIT  (MCHBITaHHE), YCIHeX M Heyjxaua.
He3aBucumble HCIBITaHUS. Cepym HE3aBHCHUMBIX MCIIBITAHUMN A0 TICPBOTO
ycnexa. Cepus He3aBUCUMBIX HCIIBITaHUH bepHyn.

CnyuaiiHass BenuuuHa. Pacmpenenenue BeposiTHOcTeil.  Jlmarpamma
pacnpenenenus. I[Ipumepsl pacnpeneneHuii, B TOM 4ucie, TeoMeTpHYecKoe
1 OMHOMHUANBEHOE.

UucnoBele  XapaKTEpUCTHKHM CIY4YaWHBIX BEJIMYHMH: MaTEMAaTHYECKOE
OKUJIaHUE, TUCTIEPCHS U CTAaHAAPTHOE OTKJIOHEHUE. [IprMepsl MpUMEHEHUs
MaTEMAaTHUYECKOTO O0XHMJIaHHsA, B TOM 4YHCJIE B 3a7adaX W3 IOBCEIHEBHOU
JKU3HU. MaTeMaThieckoe OKUJaHUEe OWHAPHOW CITy4ailHOH BeIHYHMHEL.
MaremaTtudeckoe OXHJJaHUC CYMMBI CHy‘IaﬁHLIX BCJIIMYHH.
MaremaTnueckoe  OXHIAaHME ¥  JHUCIEPCHS  TE€OMETPUYECKOTO U
OMHOMMAIBHOTO paclpe/IeIeHUH.

3akoH OOJBIIMX YHCE M €ro poJib B HayKe, MpHUpoJe U OOIIecTBe.
Br16opouHsIit MeTO HcCIeI0BaHUH.

IIpumepbl HeNpepbIBHBIX ClydalHbIX Benu4uH. IloHATHE O IIOTHOCTH
pacnpeneneHus. 3aJadd, NPUBOASIIUE K HOPMAIBHOMY pacCIpeIeNICHUIO.
[ToHsiTHE O HOPMAJIBHOM PACHpPEEICHUN

Bcero

136 gyacos
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