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IosicHuTeBLHAS 3aMUCKA

Jlannas paOouas mporpaMMa COCTaBJI€HAa B COOTBETCTBUM C TPEOOBAHHMSMHU CIETYIOUINX
JTOKYMEHTOB:

1. ®enepanbublii 3ak0oH oT 29.12.2012 No 273-®3 «OO6 oOpazoBanuu B Poccuiickoit
denepaunn»

2. @enepalbHBId TOCYIAPCTBEHHBIH 00pa30BaTeIbHBIA CTAaHIAPT CPEAHEro O0OIIero
oOpa3oBanusi, yTrBepkaeHHoro Ilpukazom MuHucTepcTBa 00pa3oBaHUs U HayKu
Poccuiickoit @enepanuu ot 17.05.2012 1. No 413 (¢ u3BMEHEHUAMHU JOTIOJIHEHUSIMN ).

3. Ilpuka3z Munnpocsemerus ot 20.05.2020 Ne 254 «O6 yrBepxaeHuu ¢enepaabHOro
nepevHs y4eOHUKOB, AOMYIICHHBIX K MCIOJb30BAHUIO NPU pPEIN3aLUU HUMEIOIINX
TOCYJapCTBEHHYIO aKKpEAMTAIMI0 00pa30BaTENbHBIX MPOTrpaMM HA4aJbHOrO OOIIETo,
OCHOBHOTO  0011€ro, cpengHero  obmero  oOpa3oBaHUSI — OpraHU3ALMSIMH,
OCYIIECTBISIOUMU 00pa30BaTEIbHYIO JEATEIBHOCThY» C U3MEHEHUSIMHU.

4. TlpumepHasi OCHOBHOW OOpa3oBareibHasi MpOrpaMMa CpeaHero ooIero odpa3oBaHUs,
0100peHHOi perieHneM (eneparbHOro y4eOHO-METOANYECKOTO OOBEIUHEHHUS TI0
obmemy obpazoBanuio (IIporokon 3acemanms denepanbHOro y4eOHO-METOIUIESCKOTO
o0BeMHEHUS 110 001IeMy o0pa3zoBanuto oT 28.06.2016 1. No 2/16-3).

5. OcnoBHnas o6pazoBatenbHas nporpamma COO MOY «Ycoropckas COLI ¢ YUOIT».

6. Ilonoxxenue o pa3paboOTKe M YTBEPKIECHHUH pabOYMX MPOrpaMM y4eOHBIX MPEIMETOB,
kypcoB MOV «Ycoropckas COLI ¢ YUOID».

Henssmu wu3ydeHusi yueOHOro mnpenmera «MaTemaTukay Ha YpPOBHE CpPEOHEr0 OOIero
00pa3oBaHUs SIBISIFOTCS:

- c(OpMUPOBAHHOCTH MPEJCTABICHUN O COLIMANBHBIX, KYJIbTYPHBIX U HCTOPUUYECKUX (PaKTOopax
CTaHOBJICHUS] MAaTEMaTUKH;

- c(hOPMHUPOBAHHOCTb OCHOB JIOTHYECKOTO, QJITOPHUTMHUYECKOTO M MaTeMaTHYECKOTO
MBIIIICHHS,

- c¢(hOpMUPOBAHHOCTh YMEHUN NPUMEHSTH TMOJYYCHHBIC 3HAHUS TPU PEIICHUH Ppa3THIHBIX
3ajay;

- ¢(hopMUPOBAHHOCTb MPEJICTABICHUI 0 MaTeMaTHKe KaK YacTH 0OIIeueIOBeUYeCKON KyIbTypHl,
YHUBEPCAJIbHOM S3bIKE HAYKH, MO3BOJISIOIIEM OIHMCBHIBATH M H3y4yaTh pealibHble IMPOLECCHl U
SIBIICHUSA.

JlocTrKeHHe 1eNin 00ecTIeunBaeTCsl peIlIeHHEeM CJIeYIOIMX 32124 :

- popMHEpOBaHNE MOTHBAIIMH U3yYSHHUS MAaTEMATUKH, TOTOBHOCTH M CIIOCOOHOCTH YYalIUXCs K
CaMOPAa3BHUTHIO, JINYHOCTHOMY CaMOOIIPEIEIIEHUIO, IOCTPOSHUIO HHIUBUIYaJIbHONH TPACKTOPHH B
M3YYEHHUH MIPEIMETA;

- (GopMHpOBaHHE y YYaIIUXCS CIIOCOOHOCTH K OpraHW3allMd CBOEH y4eOHOU NesITeThHOCTH
MOCPEACTBOM OCBOCHHUS JTHYHOCTHBIX, - IMO3HABATEIbHBIX, PETYISATUBHBIX U KOMMYHHUKATUBHBIX
YHHUBEPCATbHBIX YUEOHBIX JACUCTBUN; - PopMHUpOBaHUE CrICNU(DUUECKUX JUIT MATEMATHKU CTUIIEH
MBILUIEHUS, HEOOXOJUMBIX JUIs TIOJIHOLIEHHOTO (DYHKIIMOHUPOBAHMS B COBPEMEHHOM 0OIIECTBE, B
YaCTHOCTH JIOTUYECKOTO, aJrOPUTMHUYECKOTO U IBPUCTHUYECKOTO; - OCBOCHHME B XOJE M3Y4EHUS
MaTEeMAaTHKU CHEMU(UIECKUX BHUIOB JIEATEIBHOCTH, TAKUX KaK IMOCTPOCHHE MaTeMaTHYECKUX
MOJIeJIeH, BBITOJIHEHHE HHCTPYMEHTAIBHBIX BBIUYUCIICHHUH, OBJIAJICHHEC CHMBOJIUYECKUM SI3BIKOM
npeaMera u Ip.;



- (hopMuUpOBaHKE YMEHUH MPEACTABIATH HHPOPMALIUIO B 3aBUCHMOCTH OT ITOCTABJICHHBIX 33134
B BHJC TaOJIMIBI, CXEMbI, rpaduKa, JUarpaMMbl, HCIOJb30BaTh KOMITBIOTEPHBIC MPOrPaMMBI,
Wutepuer npu ee 06paboTke;

- OBJIQJICHUE YYAIIMMHCS MaTEMaTHYSCKUM SI3BIKOM W allllapaToM Kak CPEJCTBOM OIHCAHUS H
WCCIICIOBAHMSI SIBIICHUI OKPYIKAIOIIEr0 MHPA;

- OBJIQJICHWE CHCTEMOW MaTeMaTHYECKMX 3HAHWM, YMEHHWA W HaBBIKOB, HEOOXOJWMBIX JUISI
pemieHusl 3ajad TOBCEAHCBHOM JKHU3HU, HW3YYCHHS CMEXHBIX JUCIHMIUIMH H TMPOJODKECHUS
o0OpaszoBaHUs;

- (hopMHpOBaHHE HAYYHOTO MUPOBO33PCHHS;

- BOCIIUTAHUE OTHOIICHUS K MaTeMaTHKEe KaK K YacTH OOIICYeNIOBEYECKOW KYJbTYPHI,
urpatoieit 0cooyro posib B 00IIECTBEHHOM Pa3BUTHU;

- pacmMpeHHe W CHUCTEeMaTu3alus OOLMX CBeIeHMH O (QYHKIMIX, IONOJHEHHE Kiacca
U3ydaeMbIX (DYHKIHMHA, WUTFOCTPANUS IIUPOTHI IPUMEHEHUST (DYHKIUH TSl OMIMCAHUS U M3 Y4CHUS
peabHBIX 3aBUCUMOCTEH;

- pa3BUTHE TPEACTABICHUH O BEPOSITHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTAX B
OKpY)KaloIlleM MHpPE, COBEPIICHCTBOBAHME HMHTEIUICKTYAIIbHBIX W PEYEBBIX YMEHUH IyTeM
00OTraIIeHus] MATEMaTUYECKOTO S3bIKa, PA3BUTHS JIOTHYECKOTO MBIIIUICHHS;

- pacUIMpEeHUe M CUCTEMATU3allis METO/IOB PEIICHHs MPOCTEHIINX TUIAHUMETPHYCCKUX 3a/ad
Ha HAXOXKJICHHE T€OMETPHUUCCKUX BEIHMYHH;

- COBEpILCHCTBOBAHUE HABBIKOB MPOBEICHUS JJOKA3aTCIbHBIX PACCYKICHUN B XOJE PCIICHUS
3ajad.
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OO0mas xapakrepucTuKa Kypca

MaremaTnueckoe oOpa3oBaHHE Ha ypOBHE CpelHEero oOmiero oOpa3oBaHMs CKJIAJbIBACTCS U3
CIIEAYIOIINX COJIepKATEIbHBIX KOMIIOHEHTOB: aneebpa, ceomempus, deMeHmvl KOMOUHAMOPUKU,
meopuu 8eposMHOCMEN, CMAMUCIMUKY U JO2UKU U HAYAT MAMEeMamuyecko2o auaiuza. OTH
coJiep KaTeNIbHbIe KOMIIOHEHTHI IEPETJIeTal0TCsl U B3aUMOIEHCTBYIOT B Y4eOHBIX Kypcax.

Aneebpa wnanenena Ha (OPMHUPOBAHHE MAaTEMAaTUYECKOTO ammapara Ui pelieHus 3aaad u3
MaTeMaTHKH, CMEXKHBIX IPEIMETOB, OKPYXKaloLell pearbHOCTH. SI3bIK anredpbl MOAYEpKHUBAET
3HAUEHUE MaTEMAaTUKHU KakK s3blKa JJIs IOCTPOCHHUS MAaTEMaTHYECKHX MOJEJel, MpOLEeCcCOB U
ABJICHUH peanbHOro mupa. OJHONH M3 OCHOBHBIX 3aJau U3ydeHMs aiareOphl sBISETCS pa3BUTHE
AITOPUTMUYECKOTO  MBILIUICHUS, HEOOXOAMMOrO, B YaCTHOCTH, JJs OCBOGHHS Kypca
MHGOpPMATUKK;  OBJAJEHUE HaBbIKAMU  JEIyKTUBHBIX  paccyxiaeHui. IlpeoOpa3oBanue
CUMBOJIMYECKMX (OpPM BHOCHT CBOM CHEIM(PHUECKUI BKIaJ B Ppa3BUTHE BOOOPAXKECHHUS,
CIIOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOpYeCTBY. [[pyroil BakHOW 3amadeil M3ydeHUs anreOpbl
ABIISICTCA TOJyYCHHE UIKOJbHUKAMHM KOHKPETHBIX 3HAaHMH O (QYHKIHMSIX Kak BaKHEUIIeH
MaTeMaTUYeCKOM Mojenu Uil ONUCAaHMs M HUCCIENOBaHMs pa3HOOOpasHBIX IPOLECCOB
(paBHOMEpHBIX, PaBHOYCKOPEHHBIX, HKCIIOHEHIMAJIbHBIX, IEPUOJUYECKMX M  [1p.), JUIA
(bopMHpOBaHUS y y4allUXCs MPEICTABICHUM O POJIM MAaTEeMAaTUKU B Pa3BUTUU LMBUIM3ALMUU U
KYJbTYpBI.

l'eomempusi — OIUH U3 BaKHEHIINX KOMIIOHEHTOB MAaTeMaTH4eCKOro oOpa3oBaHus,
HeoO0XoauMast sl MPHOOPETEHUST KOHKPETHBIX 3HAHUH O IPOCTPAHCTBE M MPAKTHYECKH 3HAYUMBIX
yMeHu#, (OpMHpOBaHUS fA3bIKA OMNMCAHUS OOBEKTOB OKPY)KAIOLIEro MHpa, Ul pPa3BUTHUSA
IIPOCTPAHCTBEHHOT'O BOOOPaXEHUS U UHTYHUIIMHM, MAaTEMATUYECKON KYNbTYpbl, ISl 3CTETUUECKOTO
BOCIMTAaHMs ydaumuxcsa. l3ydeHne reomeTpum BHOCHT BKJIAJ B pPa3BUTHE JIOTMYECKOTO
MBIIIEHMS], B (POPMHUPOBAHUE MMOHATHUS 10KA3aTEIbCTBA.

Onemenmol 102uKU, KOMOUHAMOPUKU, CIMAMUCIMUKU U MEOpUU 6eposimHOCmel CTAaHOBATCS
00s13aTeNIbHBIM KOMITOHEHTOM IIKOJFHOTO OOpa30BaHMWs, YCHJIMBAIOIIUM €ro MPHUKIATHOE U
IIPaKTUYECKOe 3HaueHHe. OTOT MaTepual HEOOXOOuM, NpexJe Bcero, Uil (OpMHPOBAHUSA
(YHKIIMOHATBPHOW TPAaMOTHOCTM — YMEHMH BOCHpPUHUMATh U aHAJIU3UPOBaTh WHGOPMAIUIO,
MPEJCTAaBICHHYIO B PA3JIMYHBIX (pOpMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTUX pealbHbBIX
3aBUCUMOCTEN, NPOU3BOANTH IPOCTEHINNE BEPOSTHOCTHBIE pacyeTsl. VI3ydeHne OCHOB
KOMOMHATOPUKH TIO3BOJIUT Yy4YallleMyCsl OCYILECTBIISATh PACCMOTPEHHE CcllyyaeB, Inepedop u
IIOJICYET YMCJIa BAPUAHTOB, B TOM YHCJIE B IPOCTEUIINX NPUKIIAJHBIX 33Ja4ax.

MatemaTuueckuil aHalIW3 SBJISIETCS BAXKHBIM IPEAMETOM ISl JajJbHEHIIEero H3y4eHUs
matematuku B BVY3e. Ha ypoBHe cpennero ooOmiero oOpa3oBaHHUsS yyalludecss MOCTENEHHO
paccMaTpuBaroT MPOU3BOIHBIE MHOTOYJIEHOB, TPUTOHOMETPUUECKUX (YHKIUI, MOKa3aTeIbHON U
norapupmMuuecko (yHKIMHA. 3HAKOMATCS C MHTErpajioM, KOTOPBI OpUEHTHpYeTcs Kak
omnepanusi, oopatHast nudQepeHIpoBaHNI0, KaK IUIOMAab Tpaduka W Kak Tpeaen KOHEYHBIX
CYMM.



MecTo Kypca MaTeMaTHKH B Y4eOHOM IJIaHe

Vuebublii npeamer «MarteMaTuka) Kak 9acTh OpeIMETHOW oOiactu «MaremaTthka u
nHOpPMATHKa» H3y4daeTCsi Ha YPOBHE CpeaHEero ooOmero oOpa3oBaHUs B KaydyecTBE
oOs3arenpHOro npeamera B 10-11 kiraccax mo ciaeayrommuM MoayJisiM «AJirebpa u Hadaia
ananu3a» U «I'eomeTpus» Ha 6a30BOM YPOBHE M YTIIIyOJIECHHOM YPOBHE.

Pabouas mporpamma Ha u3ydeHue GU3MKU B CPEHEHN IITKOJIE OTBOAUT 2 YYCOHBIX Yaca B HEJICIIO
B Teuenne AByx JeT(10 u 11 kmaccer). O0Iee KOJTUYECTBO YacOB HA U3yUEHHUE YUYEOHOTO IpeMeTa
B 10-11 knaccax cocraBisier 138 yacos.

[Iporpamma peanuzoBaHa B y4eOHUKax anreOpbl U T€OMETPHUH, BBIMYIIEHHBIX M31aTenbCcTBOM
«IIpocsemenue»:

A.H. Konmoeopos, A.M. Abpamos Anrebpa u Hadana ananusa. 10 — 11 knacc;

A.I. Mopoxosuu, JI.0. Jlenuwesa, JI.1. 36asuu Anredpa u Hadana ananuza. 10 kiacc;

A.I'. Mopoxosuu, JI.0. /lenuwesa, JI.1. 36asuu Anredpa n Hadana ananuza. 10 kiacc;

A.B. Ilocopenos 1'eometpusi. 10-11 kiacc;

JI.C. Amanacan, B.®@. bymysos, C.b. Kaoomyes, 2.1'. I[lozuax T'eometpus. 10-11 kiacc.



PeayanaTm O0CBOCHMSA KypCa MaTEMAaTUKHU

MaremaTrueckoe 00pa3oBaHHE ABISETCA 00s3aTEILHON U HEOTHEMIIEMOM 4acThIO 00IIETo
o0Opa3oBaHMs HAa BCEX YPOBHSAX oOyueHUs B Ikoje. O0yuyeHHne MaTeMaTUKe Ha YPOBHE CPEIHEro
o011ero HarpaBjiIeHO Ha TOCTHXKEHUE CIAEAYIOIUX PE3YIbTaTOB:

1) B HanpaBjeHMH JHMYHOCTHOrO pa3BuTus: JIMYHOCTHBIE pe3yabTaThl B cdepe
OTHOLLIEHU# y4alquxcs K cede, K CBOeMY 3/10POBbI0, K IO3HAHUIO ce0sl:

® OpHUEHTAlUsl YYalluXCsl HA JOCTHXKEHUE JIMYHOTO CYACTbsI, peajr3alui0 MO3UTUBHBIX
KU3HCHHBIX TIE€PCIEKTUB, WHUIMATUBHOCTh, KpPEAaTHMBHOCTb, TOTOBHOCTH M CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEAETICHUIO, CIOCOOHOCTh CTAaBUTH LEIH U CTPOUTH KU3HEHHBIE IIJIaHbL;

® TOTOBHOCTh M CHOCOOHOCTh oOecneunTh cebe u CBOMM OJM3KUM JOCTOMHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENBbHOM, TBOPYECKOW U OTBETCTBEHHOM AEATEIbHOCTH;

® TOTOBHOCTh U CIHOCOOHOCTh Yy4YallUXCS K OTCTaUBAHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BbIpa0aThiBaTh COOCTBEHHYIO MO3HUIHIO IO
OTHONICHHUIO K OOIIECTBEHHO-MOJUTHUYECKUM COOBITHSM MPOILIOT0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UICTOPHUH, TyXOBHBIX IICHHOCTEH U JOCTUKEHHI HAIICH CTPaHBI;

® TOTOBHOCTh M CHOCOOHOCTh YyYaIIMXCS K CaMOPa3BUTHUIO U CaMOBOCIUTAaHHUIO B
COOTBETCTBUH
Cc 00111eYeI0BEYeCKUMH IIEHHOCTSIMH U UJeallaMu TPakIaHCKOTO OOIIEeCTBA;

® MPUHATHE W peaju3alus IEHHOCTeH 3J0pOBOTO W 0e30macHOro ooOpasza JKHU3HH,
OepekHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY W
IICUXO0JIOTMYECKOMY 3/10POBBIO.

JInyHoCTHBIE pe3ybTaThl B c(pepe oTHOLIEHHH yyamuxcs K Poccun kak k Poaune:

® poccHiickas UJIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCUMCKONW WMIEHTHUYHOCTU B
MNOJUKYJIBTYPHOM COILMYME, YYBCTBO NPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoaa u cyar06e Poccun, maTproTH3M, TOTOBHOCTh K Cly)kKeHHIO OTe4ecTBy, €ro
3alluTe;

® yBa)KCHHME K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoOM, roprocTtu 3a
CBOM Kpail, cBO PoauHy, mpoluioe M HAacTOALIEE MHOTOHAMOHAIBHOrO Hapoja Poccuw,
yBa)KE€HHE K FOCYJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, r’MMH);

e BOCIUTaHME YB@KEHUS K KYIbType, $3bIKaM, TpaJulUsaM U OObIYasiM HapOJOB,
npoxuBaromux B Poccuiickon denepanun.

JInuHOCTHBIE pe3yJabTaThl B chepe OTHOLICHHIT y4aIIMXCH K 3aKOHY, TOCY1apCTBY H K
rpakIaHCKOMY 00IeCTBY:

® TPaXJIAaHCTBEHHOCTb, Tpa)kJaHCKas IO3ULHMS AKTUBHOTO U OTBETCTBEHHOIO YJIEHA
poccuiickoro oOIIecTBa, OCO3HAIOUIETO CBOM KOHCTUTYLMOHHBIE TIpaBa U 00S3aHHOCTH,
YBa)Karollero 3aKOH U MPaBOIOPSI0K, OCO3HAHHO MPUHUMAIOIIETO TPaJIULIMOHHbIE HAIIMOHATbHbBIE
1 00I11eYeI0BeYeCKue TYMaHUCTHUECKUE U JIEMOKPATHUECKUE IIEHHOCTH, TOTOBOTO K y4acTHIO B
00I1IeCTBEHHOM JKH3HH,

® [pU3HAHHE HEOTYYXKJAEMOCTH OCHOBHBIX IIpaB M CBOOOJ Ye€JIOBEKa, KOTOpHIE
MPUHAJIEKAT KaKJOMY OT POXKJEHHUS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX MpPaB U
cB00OJ 0€3 HapyIIeHUs IpaB U CBOOO APYTUX JIMI], TOTOBHOCTh OTCTAaWBaTh COOCTBEHHBIE MpaBa
u cBOOOJBI 4YENOBEKa W TpaXJIaHWHA COIJIAaCHO OOLIENpPU3HAHHBIM MPUHIUIAM U HOpMam



MEXIYHapOAHOI0 IIpaBa U B cooTBeTcTBUM ¢ KoHcTutynuen Poccuiickoii ®denepanyu, npaBopas
Y TIOJTUTUYECKAst TPAMOTHOCTB;

® MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U
OOIIIECTBEHHON TPAKTHUKU, OCHOBAaHHOE HA JUAIOTe KYJIbTYp, a TaKXkKe pa3jIuuHbIX (QopMm
OOIIECTBEHHOTO CO3HAHMSI, 0CO3HAHKME CBOCTO MECTa B IMOJIMKYJIBTYPHOM MUPE;

® UHTEPHOPH3ALUS [EHHOCTEH NEMOKPATUU W COLMAIBHOW CONMIAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYJIUPOBAHUIO OTHOIICHUH B TPYIINE WIN COIUAILHON OpraHU3aIuH;

® TOTOBHOCTh Yy4YalIMXCS K KOHCTPYKTHBHOMY V4YacTHUIO B TMPUHSATUU PEUICHUM,
3aTparMBaloOIIMX WX IpaBa W HHTEPECHl, B TOM YHCJIE€ B DPA3IUYHBIX (OpMax OOIIECTBEHHOM
CaMOOpTaHU3aIMH, CAaMOYITPaBIICHHs, 00IIECTBEHHO 3HAYUMOM JeSITEIbHOCTH.

JInyHocTHbIe pe3yabTaThl B cdepe OTHOIIEHHH YYAIIHXCH € OKPYKAIOIHMH
JIIOILMM:

® HPABCTBEHHOE CO3HAHWE W TIOBEJCHHE HA OCHOBE YCBOCHHS OOIIEYETOBEYECKHX
IIEHHOCTEH, TOJEPAHTHOTO CO3HAHUS W TOBEICHHS B TOJHKYJIBTYPHOM MHPE, TOTOBHOCTH H
CIOCOOHOCTH BECTH JAMAJIOT C APYTUMH JIIOJIbMH, JOCTHTaTh B HEM B3aUMOIIOHUMAHHUS, HAXOIUTh
o0IIKe e U COTPYAHUYATD JJISl MX JOCTHKCHHUS;

® I[PUHATHE TIyMaHUCTUYCCKHX  IIEHHOCTCH, OCO3HAHHOE, YBAXKHUTEIBHOE U
JOOPO’KENATEIEHO OTHOIICHUE K IPYTOMY YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHIO;

e (opmupoBaHUE BBIPAKEHHOW B TOBEACHWH HPABCTBEHHOW MO3HMIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEILHOMY BBIOOPY J100pa, HPaBCTBEHHOTO CO3HAHMSI U ITOBEJICHHS Ha OCHOBE
YCBOGHHSI  OOIEYETOBEYECKHX IICHHOCTEH W  HPAaBCTBEHHBIX YYBCTB (4WecTw, JOITra,
CIPABEITMBOCTH, MUJIOCEPAHS U APYKEITIOOMS);

® pa3BUTHE KOMIIETCHIMHA COTPYAHHYECTBA CO CBEPCTHUKAMH, JETbMU MJIIAJIIIIETO
BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHOM, OOIECTBEHHO MOJIE3HOH, yueOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M JIPYTUX BUIAX JEATEIHHOCTH.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHHI y4YalMXcs K OKPY:KaloleMy MHPY,
’KHBOM NPUPOJE, XYA0’KECTBEHHOU KYJIbTYype:

® MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BHTHSI HAYKH,
3HaYMMOCTH HAyKH, TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPUYECTBY, BJIAJICHHE IOCTOBEPHOM
nH(popManueld O TMepPeOBhIX JOCTHKCHHUSIX W OTKPBITHSX MHPOBOHW W OTEUSCTBCHHOW HAYKH,
3aWHTEPECOBAHHOCThH B HAYYHBIX 3HAHUAX 00 yCTPOIMCTBE MUpa M 0OIIECTBA;

® TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCJIE CamMOOOpa30BaHUIO, Ha
NPOTSDKEHUM BCEH KM3HM;, CO3HATEIIbHOE OTHOLIEHHE K HENpPEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCIIEIIHOM NMPpo(hecCHOHAIbHON U OOIECTBEHHOM e TETbHOCTH.

JInuHocTHBIE pe3yabTaThl B c(depe OTHOLIEHHS ydalmuxcss K Tpyay, B cdepe
CONMAJIHLHOIKOHOMHYECKUX OTHOLIEHUIA:

® OCO3HAHHBIN BBIOOp Oyayliel mpodeccuu Kak MmyTh U CIIOCO0 peanu3anuu cOOCTBEHHBIX
KU3HEHHBIX TIJIAaHOB;

® TOTOBHOCTh YYalIMXCS K TPYIOBOH TPOPECCHOHATBHON NEATENPHOCTH Kak K
BO3MOXKHOCTH  Y4acTHsi B  pEHIGHWH  JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
oOIeHannoOHaIBHBIX TTPOOJIEM;

® TOTPeOHOCTh TPYAMUTHCS, YBOKEHHUE K TPYAY M JIIOJSM TPYAA, TPYAOBBIM JOCTHKCHHSM,
TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHONICHWE K pa3HBIM BHAAM TPYIOBOM
TeSITeTbHOCTH.



JInuHoCTHBIE pe3yJbTaThl B cepe PU3NIECKOro, ICHX0JOIHYEeCKOro, COMATBHOIO U
aKaJIeMH4YecKOoro 6;1aronoJay4us y4aumxcs:

¢ (u3nyecKoe, SMOIMOHATBHO-TICUXO0JIOTHUECKOE, COLMAIbHOE OJIaronoiyune yqyaumxcs B
KU3HU 00pa30BaTENIbHON OpraHU3aliy, OIIYIIEHHWE JEThbMH 0€30MacCHOCTU U MCUXOJIOTHYECKOrO
koMdopTa, HHHOPMAITMOHHONW OE30MTaCHOCTH.

2) B MeTanpeAMeTHOM HANIPABJIEHUU:

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

BoinyCKHUK HAy4YuUTCH:

® CaMOCTOATEIbHO ONPENENATh LENH, 3aJaBaTh MapaMEeTpbl U KPUTEPUU, MO KOTOPHIM
MO>KHO OIPEIEIUTh, YTO IEJIb JOCTUTHYTA;

® OIICHUBATh BO3MOJKHBIE ITOCJIECTBUS JOCTUKEHUS IOCTABJICHHON LI€JU B JESATEIHOCTH,
COOCTBEHHOM KM3HHM M KHU3HH OKPYKAIOUIMX JIFOJCH, OCHOBBIBAsICh HA COOOPAKECHUSAX ITHKH U
MOpaH;

® CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a7]a4d B 00pa30BaTEIHHOU JNEATEIHHOCTH H
KU3HEHHBIX CUTYaIIUsIX;

® OIIEHUBAaTh PECypChl, B TOM YHCJIE BpeMs M Jpyrue HemaTepuaibHbIE PECypChl,
HE0OXOIUMBIE I JOCTUKESHHSI IOCTABJICHHOM LIeTH;

e BbIOMpATh IYyTh JAOCTM)KEHMSI LEJH, IJAHUPOBATh PEIIEHUE ITOCTABJIEHHBIX 3a/ad,
ONTUMU3UPYS MaTepUAJIbHBIC U HEMaTEepPHAIbHBIC 3aTPATHI;

® OpraHu3oBbIBaTh Y(PPEKTUBHBI MOUCK PECYpCOB, HEOOXOMUMBIX JUISl JOCTHIKCHUS
MIOCTABIICHHOW LIEJIH;

® COIIOCTABJIATh MOJYUYEHHBIN PE3yJbTAT IEATEIbHOCTH C IOCTABIECHHOMN 3apaHee LENblo.

ITo3naBaTenbHbIE YHHBepcaJbHbIe yueOHbIe aelcTBUS
BhinycKHUK HAy4YUTCSH:

® [ICKaTh U HaXOJUTh 00OOIIIEHHBIE CITIOCOOBI PEIICHMS 3a/1a4, B TOM YHUCIIE, OCYIIECTBIISITh
pa3BepHYTHI WH(MOPMAIIMOHHBIM TOMCK M CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHbIE U
MI03HaBaTeNIbHbIE) 3a/1a4H;

® KPUTHYECKH OIICHHBATh M HMHTEPHPETUPOBATH WH(OOPMALMIO C pa3HBIX MO3UIHA,
pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHNS B MH(OPMAIIMOHHBIX HCTOUHUKAX;

® JCIOJIB30BaTh pa3jMYHbIE MOJAEIBbHO-CXEMAaTHUYECKUE CPEACTBa JUIsl IpPEICTaBICHUS
CYIIIECTBEHHBIX CBsI3€W M OTHOIICHUH, a TAK)KE MPOTUBOPEUNIA, BHISBICHHBIX B HH(POPMAIIMOHHBIX
HMCTOYHHKAX;

® HAaXOJIUTh U MPUBOJUTh KPUTHUYECKHUE apTyYMEHTHI B OTHOIICHUU JCHCTBUN U CYXICHUMN
JIPYroro; CIOKOMHO M pPa3yMHO OTHOCUTbCA K KPUTUYECKHM 3aMEYaHHMSIM B OTHOIICHUH
COOCTBEHHOTO CYKJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

® BBIXOJIUTH 32 paMKH y4eOHOTO MpeaMeTa M OCYIIECTBISTH LeJeHANpPaBICHHBIA TTOUCK
BO3MOKHOCTEH IS IIMPOKOTO MEPEHOCA CPECTB U CIIOCOOO0B JAeHCTBUS;

e  BBICTPAaWBATh HWHIWBHAYAIbHYIO  0Opa30BaTENbHYI  TPACKTOPHUIO,  YUUTHIBAs
OTpaHHYEHUS CO

CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;

® MEHSTb U YAEPKUBATH Pa3HbIC MO3UIIMH B TIO3HABATEIBHOM JESITEIIbHOCTH.

KoMmyHHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUS.

BeinycKHUK Hay4uTCH:



® OCYIISCTRIIATH JCIOBYI0 KOMMYHHMKAITUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU
(kak BHYTpH 00pa30BaTeIbHOM OpraHU3alliy, TaK U 3a e MpejaeaMu), Moa0upaTh HapTHEPOB JIIS
JICIIOBOM KOMMYHHKAIIUU HMCXOJAS W3 COOOPaKECHUH pe3yIbTATUBHOCTH B3aUMOJICHCTBHUA, a HE
JIMYHBIX CUMITATHIL;

® MPU OCYIIECTBICHUU TPYNIOBOH pabOThl OBITh KAaK PYKOBOAMTENEM, TaK U YJICHOM
KOMaH/bl B Pa3HBIX poJsiX (TeHepaTtop HAEH, KPUTUK, UCIIOIHUTENb, BBICTYNAIOLIUMN, SKCIEPT U
T.1.);

® KOOPJIMHUPOBATH M BBINOJHATH PaOOTy B YCIOBUSAX PEAIBHOI0, BUPTYIBHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

® pa3BEpHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOK TOYKY 3PCHHs C HCIIOJIb30BAHHEM
aJICKBaTHBIX (YCTHBIX M TUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

® pacro3HaBaTh KOH(DIUKTOTCHHbIE CUTYallMM M MPEeIOTBpAIlaTh KOHMIMKTBHI A0 HX
aKTUBHOM (a3bl, BBICTPAMBATH JICIOBYI0O W 00pa3oBaTCIbHYI0 KOMMYHHKAIWIO, H30eras
JINYHOCTHBIX OLICHOYHBIX Cy)KI[eHI/II\/JI.

IIpeamMeTHBIe pe3yIbTaThl OCBOCHUS IPOIPaMMBbI:
[Ltanupyemeblie pe3yabTaTbl 00y4YeHUS
Yuammiica 10 kiaacca HayuuTcs:

e omepupoBaTh Ha 0a30BOM ypoBHEl TMOHSATUSMHU: KOHEYHOE MHOXKECTBO, 3JIEMEHT
MHO’KECTBa, MOJIMHOKECTBO, MepeceueHrne U 00beMHEHHE MHOXKECTB, YUCIOBbIE MHOXECTBA HA
KOOpJIUHATHON MPSIMOM, OTPE30K, UHTEPBAJL

e oniepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMU: YTBEP)KIEHUE, OTPULIAHNUE YTBEPKICHUS,
UCTUHHBIE U JIOXKHBIE YTBEp)KIEHUS, IpUYMHA, CJIEICTBUE, YaCTHBIM ciy4ail oO1ero
YTBEPKACHUS, KOHTPIPUMED;

® HAXOJUTh NepecevyeHrne U 00bEeIMHEHNE IBYX MHOXKECTB, NPEACTABIECHHBIX IpapuuecKu
Ha YUCJIOBOU MPSIMOM;

® CTPOUTH HAa YHUCIOBOM MpsAMOM IOJMHOXKECTBO YHCJIOBOIO MHOXECTBA, 3aJaHHOE
MPOCTEHIINMH YCIOBUSIMU; ® PAaclO3HABATh JIOKHBIE YTBEPXKACHUS, OIIMOKU B PacCyXJIEHUSX, B
TOM YHCJIE C UCTIOJIB30BaHUEM KOHTPIPUMEPOB;

e onepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMH: LEJIO€ YHCIO, IEIMMOCTb YHCE,
OOBIKHOBEHHAass JpoOb, AecATHYHAs ApoOb, pPALMOHAIBHOE YHCIO0, MPUOIMKEHHOE 3HAYCHHE
4KCla, 4acTb, JOJSA, OTHOLIEHHWE, IMPOLEHT, MOBBILEHUE W IOHWKEHUE Ha 3aJaHHOE YHCIIO
MPOLIEHTOB, MacIITao;

e orepupoBaTh Ha 0A30BOM YPOBHE MOHATUSAMU: Jorapu(m uucia, TPUrOHOMETpHUYECcKas
OKpPY>KHOCTb, I'pajJlyCHasi Mepa yrja, BeIU4YMHA YIJia, 3aJaHHOT0 TOYKON Ha TPUTOHOMETPHUYECKON
OKPY>KHOCTH, CUHYC, KOCUHYC, TAHT'€HC ¥ KOTAHI'€HC YTJIOB, UMEIOIUX IIPOU3BOJIbHYIO BEINUUHY;

® BBINOJIHATH apupMeTHUECKHEe AEHCTBHS C LEIbIMU U PallMOHATILHBIMU YHCIIAMU;

® BBINOJIHATH HECJIOKHBIE MMPEOOpa30BaHMsI YHCIOBBIX BBIPAXKEHUH, COJEPKALINX CTEICHU
qucels, JM00 KOpHU W3 4yMces, Ju00 jorapudmbl 4YUCell; ® CpaBHHUBATh paAllMOHAJIBHBIE 4YHCIa
MEXTy COOOH;

® OILICHMBATh U CPAaBHUBATh C PAllMOHAIBHBIMH YMCIIAMU 3HAUYEHUS LIEJIBIX CTEIIEHEH YHCel,
KOpHEH HaTypaJlbHOW CTETIEHHU U3 YUCEJ, Jorapu(MOB YHCEN B MIPOCTHIX CIIyUasx;

¢ 11300pakaTh TOUKAMU Ha YMCIOBOM MPSAMOH 1IeJIble U pallMOHAJIbHbIE YUCIIA;

¢ 1300pakaTh TOYKAMM Ha YMCIIOBOW MPSMOH IeJIble CTETIEHN YHCel, KOPHU HaTypalbHOU
CTETIEHH U3 YHCEJ, JOrapru(Mbl UUCEI B MPOCTHIX CIyYasix;
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® BBINOJIHATH HECIIOKHBIE TPE0OPa30BaHus LENbIX U JPOOHO-pAllMOHATIBHBIX OyKBEHHBIX
BBIPAKEHMUI;

® BRIpa)KaTh B IIPOCTEHMIINX CIIydasiX U3 PAaBEHCTBA OJIHY IEPEMEHHYIO YEPE3 IPYTHE;

® BBIUUCIIATH B IPOCTBIX CIIydasX 3HAYEHUS YMCIOBBIX M OYKBEHHBIX BBIPAKCHMH,
OCYILECTBIISASE HEOOXOIUMBbIE ITOICTAHOBKH U IpeoOpa3oBaHMUs;

® 1300pakaTh CXEMaTUYECKH YroJl, BEIMYMHA KOTOPOTO BBIpAKEHA B IPpaycax;

® OLICHUBATb 3HAKH CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB;

® ONKCHIBATh OTACJbHBIE BBIJAIOLIMECS pPE3YyJbTaThl, IOJIYYEHHBIE B XOJ€ Pa3BUTHUSA
MaTEMaTHKU KaK HayKu;

® 3HaTh IIPUMEPBI MATEMAaTUYECKUX OTKPBITHHA U UX aBTOPOB B CBSI3U C OTE€YECTBEHHOH U
BCEMUPHOH UCTOPUEH;

® [IOHUMATh POJIb MaTEMATUKHU B pa3BuTHH Poccuu;

e penlaTh JUHEIHbIC YPAaBHEHUS U HEPABEHCTBA, KBaIpaTHbIC yPaBHEHUS;

e pemare Jiorapupmudeckue ypaBHeHus Buma loga (bx + ¢) = d wm mpocreiimme
HepaBeHCTBa Buja logax<d;

e peraTh MOKa3aTelbHbIe YpaBHEHUS, BuJa abx+c= d (rae d MOXHO mpeacTaBUTh B BUE
CTEIIEHU C OCHOBAHMEM a) M IpOCTeilIre HepaBeHCTBa Buja ax<d (rae d MOXKHO MpPEeACTaBUThH B
BUJIE CTETIEHU C OCHOBAaHHUEM a);.

® [PUBOJUTH HECKOJIBKO MPUMEPOB KOPHEW MPOCTEHIIEr0 TPUTOHOMETPUUYECKOIO
ypaBHEHHS BHA: Sin X = a, COS X = a, tgx = a,ctgx = a, rje a — TaOJMYHOe 3HAYCHHUE
COOTBETCTBYIOIIEH TPUTOHOMETPHUECKON (DYHKIINU;

e onepupoBaTh Ha 0a30BOM YpOBHE NOHSATHUSMH: 3aBUCUMOCTh BEIHYUH, (YHKIHA,
apryMeHT ¥ 3HayeHue (QYHKLUUHU, 00JacTh ONpPEeNIeHUs W MHOXKECTBO 3HAYCHMH (YHKLHH,
rpaduk 3aBUCUMOCTH, Tpaduk (YHKUUH, HYIU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHME Ha YMCIIOBOM IPOMEXKYTKE, yObIBaHME HA YHCIOBOM NPOMEXKYTKE, HauOoJjbIllee U
HauMeHbllIee 3HaYeHNe (PYHKIIMU Ha YUCIIOBOM IIPOMEXKYTKE, IEpUoArUecKast (pyHKIIMS, IEPHO/;

e omepupoBaTh Ha 0a30BOM  ypOBHE IMOHATUSAMH: TpsAMas U oOparHas
PONOPLMOHATIBHOCTh JIMHEHHAsA, KBaJpaTHyUHas, JorapudMuieckas U MmokasaTtesibHas (yHKINH,
TPUTOHOMETPUYECKHE (PYHKIINU;

e pacro3HaBaTb Tpauku dJIEMEHTapHbIX  (QyHKOMI: TOpsMoil U oOpaTHOM
NPONOPIMOHAIBHOCTH, JIMHEHHOW, KBaJpaTUYHOW, Jorapu@MUYecKod |  IOKa3aTeIbHON
(GyHKIMN, TPUTOHOMETPHUECKUX (DYHKITHIA;

® COOTHOCUTh TIpauKM  3JEMEHTApHBIX  (QYHKIMH: mnpsMoil U oOpaTHOM
MPOMOPLIMOHAIIBHOCTH, JMHEHMHOM, KBaApaTUYHOW, JorapuMuueckodl U MOKa3aTelIbHON
GbyHKIUH, TPUroHOMETpHUecKUX QYHKIUHN ¢ popMynamMu, KOTOPHIMHU OHU 33/1aHBbI;

® HaXOJUTh MO IpaduKy NpUOIMKEHHO 3HaYCHUS (QYHKIIMHU B 33/IaHHBIX TOUKaX;

e omnpeaensaTh No rpaduxky cBoicTBa GYHKIUU (HYJIH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HAaMOOJIbIIINE U HAUMEHBIIINE 3HAYEHUS U T.11.);

® CTPOUTH ACKU3 Ipaduka PyHKUINHU, YAOBIETBOPSIOMIEH IPUBEIEHHOMY HA0Opy YCIOBHMA
(mpoMexXyTKH BoO3pacTaHusi / yObIBaHUS, 3HaYeHHE (YHKUUU B 3aJaHHOW TOUYKE, TOYKH
HKCTPEMYMOB U T.JI.); ® peLIaTh HECIOKHbIE TEKCTOBBIE 33/1a4H PA3HBIX THUIIOB;

® aHAJIM3UPOBATh YCIOBUE 3a/Jayd, MPU HEOOXOJUMOCTU CTPOUTH MJIsl €€ pelICHUS
MaTEMaTHYECKYIO MOJIENb;
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® [IOHMMATh U HCIIOJIb30BaTh [Tl pEIICHUS 3a/1a4i MHPOPMAIUIO, IPECTABIECHHYIO B BUIE
TEKCTOBOM U CUMBOJIBHOM 3aIlUCH, CXEM, TaOJIUL, IUarpaMM, rpauKkoB, pUCYHKOB;

® JIeliCTBOBAThH 110 AITOPUTMY, COJIEPIKALIEMYCS B YCIIOBUU 3aauu;

® JICIIO0JIb30BaTh JIOTUYECKUE PACCYKICHHUS MPU PELUICHUH 3a/1a4U;

e paboTtath ¢ W3OBITOYHBIMH YCIOBUSIMH, BbIOMpas W3 Bceil HMHGOpMAIUH, TaHHBIE,
HEOOXOAUMBIE JJIS pEIICHUS 3a/1a4H;

® OCYIIECTBJIATh HECIOXKHBIM Mepe0op BO3MOXKHBIX pEIIEHUH, BBIOMpas U3 HUX
ONTUMAJIBHOE MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM B YCIOBHH;

® AHANU3MPOBATh U MHTEPHPETUPOBATH IOJYYEHHBIE PEUIEHHS B KOHTEKCTE YCJIOBHS
3aJ1a4M, BEIOUpATh PELICHUs], HE IPOTUBOPEYALNE KOHTEKCTY;

e pemiarh 3a/1a4M Ha pacyeT CTOUMOCTHU MOKYIIOK, YCIIYT, MOE3/I0K U T.I1.;

® pemaTh HECIIOKHBIC 33/1a4M, CBSI3aHHBIC C JIOJIEBBIM YYaCTHEM BO BIIAJICHUU (UPMOI,
peaNpUsATHEM, HEIBUKUMOCTBIO;

® pelmiaTth 3a7a4u Ha MPOCThIE MPOLEHTHI (CUCTEMBI CKHIOK, KOMHCCHH) U Ha BBHIYUCIICHHE
CJIOKHBIX MPOILIEHTOB B Pa3IMYHBIX CXeMaX BKJIAJIOB, KPEAUTOB U UIOTEK;

® pemiath NpaKTUYeCKUe 3a7adyd, TPeOyIOIre UCIOIb30BaHUs OTPUIATEIBHBIX YHCEN: Ha
olpeziesieHUue TeMIepaTyphl, Ha ONPEJEIICHNE MTOJIOKEHNUs Ha BPEMEHHOHN ocH (10 Haleil 3pbl U
MOCJIe), Ha JIBYDKCHUE JICHSKHBIX CPEICTB (TIPUX0JI/pacxoj), Ha OMPEICIICHHE TITyOMHBI/BBICOTHI U
T.I.;

® LCII0JIb30BATh MOHATHE MaciiTada Juisi HaXOXJIECHUS PAacCTOSHUW M JJIMH Ha Kaprax,
IJIaHaX MECTHOCTH, IJIJaHaX MOMEILEHUH, BBIKpOKaX, Ipu paboTe Ha KOMIIBIOTEPE U T.I1.;

® ONepupoBaTh MOHATUSMHU IIpe/ed MOCIeA0BaTEIbHOCTH, OECKOHEYHO YObIBaroIas
reoMeTpHUUecKas Iporpeccus;

® HaXOJUTb IIPEJIEI MOCIIE0BATEIbHOCTH;

e omepupoBaTb Ha 0a30BOM YypOBHE TNOHATHSAMM: TOYKA, MpsMas, IJIOCKOCTh B
IIPOCTPAHCTBE, MAPAJUIETBLHOCTh U NEPIEHAUKYISAPHOCTD MPSIMBIX U MJIOCKOCTEH;

® PAcrio3HaBaTh OCHOBHBIE B/l MHOTOTPAHHUKOB (IIPU3Ma, MUPaMHU/Ia, TPIMOYTOJIbHBIH
napajuiesenumnes, Kyo);

e y300paXxkaTb M3ydaemble (GUIypbl OT PYKH U C NPUMEHEHUEM MPOCTHIX YEPTEHKHBIX
WHCTPYMEHTOB;

e sienaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BH]
CBEpXY, COOKY, CHU3Y;

e u3BIEKaThb HMH(POPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX  (uUrypax,
MIPEJCTABICHHYIO Ha YepTeKaX U PUCYHKAX;

e npuMeHATh Teopemy [ludaropa mpu BBIYMCICHUU SIIEMEHTOB CTEPEOMETPUUYECKUX
duryp;

® HAXOJUTh IUIOIIATU TOBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB C MPUMEHEHHEM
(opmyu;

® IIPUMEHSTh M3BECTHBIE METOJbl MPH PEIICHWH CTAHJAPTHBIX MAaTEMaTHYeCKHX 3ajad;
e 3amMeyaTh M XapaKTepu30BaTh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B  OKpY)Karolen
JICUCTBUTEIIBHOCTH,

® MPUBOJUTH NPUMEPHl MATEeMaTHUYECKUX 3aKOHOMEPHOCTEH B IMpHUpOJE, B TOM YHUCIE
XapaKTEepU3YIOIIHUX KPacoTy U COBEPLIEHCTBO OKPYKAIOIIET0 MUPA U NPOU3BEACHUN NCKYCCTBA;
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e omnepupoBaThb Ha 0a30BOM YPOBHE OCHOBHBIMHM ONHCATEIbHBIMU XapaKTEPUCTHKAMHU
YHICIIOBOTO Habopa: cpeaHee apupMeTHieckoe, Meinana, HauOoJblee 1 HAaMMEHbIIIee 3HAUCHUS;
e omepupoBaTh Ha 0a30BOM YpPOBHE TOHATHUSMHU: YACTOTa W BEPOSITHOCTH COOBITHS,
CﬂyqaﬁHbeI BBI60p, OIIBITBI ¢ PABHOBO3MOKHBIMHA 3JICMCHTAPHBIMHA CO6LITPI$IMPI;
® BBIYUCIIATH BEPOSITHOCTH COOBITUI Ha OCHOBE IMOJICYETA YKCIIa UCXOIOB.
Yyammiics 10 kiacca moJy4uT BO3MOKHOCTh HAYUYUTHCS

® OIIEpUPOBATH2 MOHATUSAMU: KOHEUHOE MHOXECTBO, JJIEMEHT MHOKECTBA, II0JIMHOKECTBO,
nepeceuyeHue M OObEAMHEHHE MHOXECTB, UYHCIIOBBIE MHOXKECTBA Ha KOOPAMHATHOM MpPsIMOH,
OTPE30K, HWHTEpBAJ, TOJIYHHTEPBaJ, TPOMEXKYTOK C BBIKOJOTOW TOYKOH, rpadudeckoe
IIPE/ICTAaBIEHNE MHOYKECTB HA KOOPAMHATHOM MJIOCKOCTH;

® OINEpPUPOBATH IOHATUSAMH: YTBEP)KICHHUE, OTPHUIIAHUE YTBEP)KACHUS, HCTUHHBIE U
JIOXKHBIE YTBEpP)KIEHMsI, IPUYMHA, CIEJICTBME, 4YacTHBIM ciyyail oOlero yTBEp>KICHMS,
KOHTpIpUMED;

® IPOBEPSITH PUHATICKHOCTD JIEMEHTA MHOXKECTBY;

® HaXOJIUTh IlepeceyeHHe U OOBEJAMHEHHE MHOXKECTB, B TOM 4YHCJE MpPEACTaBIECHHBIX
rpadMuecKy Ha YMCIOBOM MPSMOM M HAa KOOPJMHATHON INIOCKOCTH;

® [IPOBOJIUTH J0KA3aTeJIbHbIE PacCyXI€HU U1l 000CHOBAHUSI HICTUHHOCTHU YTBEPXKJICHUH;

e CBOOOJIHO ONEPUPOBATH MOHATHAMHU: LEJIO€ YHUCIO, ACTUMOCTh UYUCElN, OOBIKHOBEHHAs
IpoOb, fecsaTUUHAs IpoOb, PALlMOHAIBHOE YUCIIO, MPUOIMKEHHOE 3HAUEHHE YMCia, 4acTh, 10,
OTHOILEHHE, IPOLIEHT, MOBHIILIEHUE U TIOHW)KEHUE Ha 331aHHOE YHCIIO MPOLIEHTOB, MaclITao;

® [IPUBOJUTH [IPUMEPHI YUCEN C 3aJaHHBIMU CBOMCTBAMU JICJIUMOCTH;

® ONEepUpOBaTh IMOHATUSAMU: JIOTAapU(PM 4YHUCIA, TPUTOHOMETPUYECKAS] OKPYKHOCTH,
panuaHHas ¥ IpajyCHas Mepa yria, BeJIMYMHa yIJia, 3aJJaHHOI0 TOYKOM Ha TPUTOHOMETPUUYECKON
OKPY’KHOCTH, CHHYC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YIJIOB, UMEIOLINX MPOU3BOJIbHYIO BEJTUYHHY,
qucia € U m;

® BBINOJHATH apu(pMETHUECKUe IeHCTBUSA, coueTas yCTHbIE M INHUChbMEHHBIE INPHEMBI,
MPUMEHSS IPU HEOOXOMMOCTH BBIYUCIUTENbHBIE YCTPONCTBA;

® HaxOJUTh 3HAUEHUS KOpHS HATypaJbHOW CTENEHH, CTENEHU C PalUOHAIBHBIM
MoKazaresem, jJoraprudma, UCIoab3ys Ipyu HEOOXOJUMOCTH BBIUMCIUTEIbHBIE YCTPONUCTBA;

® [10J1b30BaThCS OLIEHKON U NIPUKNUIKOM NPU MPAKTUUECKUX pacyeTax;

® [POBOAMUTH IO M3BECTHBIM (opMmynaM M mpaBuiaMm MnpeoOpa3zoBaHUsl OYKBEHHBIX
BBIPAKEHUI, BKIIOYAIOIINX CTETIEHU, KOPHH, JIOTapU(PMBbI U TPUTOHOMETPUYECKHE (PYHKIINH;

® HAXOJUTh 3HAYECHUS YHCIIOBBIX M OYKBEHHBIX BBIPAXKEHMH, OCYLIECTBIIAS HEOOXOAUMBIE
MIOJICTAHOBKH U NTPe0Opa30oBaHus;

® 1300paXaTh CXEMAaTHYECKHU Yroj, BEJIWYMHA KOTOPOTO BBIpAXEHA B Ipajycax HIU
panuaHax;

® JCMOJb30BaTh MpPU pEUIeHUH 3a/Jad TaOJIWuYHble 3HAUEHUs TPUTOHOMETPUUYECKUX
(GbyHKIUH YIII0B;

® BBITIOJIHATH MIEPEBO/T BEJIMYMHBI YTJIa U3 paluaHHON Mephl B TPalyCHYIO U 00paTHO;

® 1ICII0JIb30BaTh METO/I MHTEPBAJIOB JIJISl PELICHHS] HEPABEHCTB;

® ONEpHpPOBATh MOHATHUAMHU: 3aBHCHUMOCTh BEJIMYMH, (YHKIHMS, apryMEHT U 3Ha4YeHUE
GbyHKIUM, 00JacTh OMpeAeNeHUuss U MHOXKECTBO 3HAa4eHMM (QyHKIMH, TpadUK 3aBUCHMOCTH,
rpaduK QyHKIUH, HYTU (QYHKIIMH, TPOMEXYTKH 3HAKOB MOCTOSIHCTBA, BO3PACTAHNE HA YHCIOBOM
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MIPOMEXYTKe, YOBbIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOosblliee M HAaUMEHbIee 3HAYCHUE
(GYHKIMKM HAa YHCIOBOM MPOMEXKYTKE, Mepuoanyeckas (QYyHKIHs, MEpUOJ, YeTHas M HedeTHas
GyHKIIY;

e OIEpUPOBaTH MOHATHSAMHU: MpsiMasgs W oOpaTHas MPONOPLUUOHANBHOCT, JIMHEHHAL,
KBaJpaTU4Has, JJorapupMuueckas 1 rnokasateiabHas (QyHKIUH, TPUTOHOMETpUYECKHE (DYHKIIUH;

e OIpeleNATh 3HaueHHe (PYHKIMU 10 3HAUEHHIO apryMeHTa IPpHU pa3iIMyHbIX CIIOCOOax
3a1aHus QYHKIINH,

® CTPOUTH rpa)uKy N3yYCHHBIX (YHKIIHML;

® ONMCHIBATh 110 rpauKy U B MPOCTEHIINX ciIydasx 1o (Gopmyie noBeJeHUe U CBOMCTBa
GyHKUMH, HAXOAUTh 10 rpa@uKy QYHKIMHU HauOOJIbIINE M HAUMEHbIIINE 3HAYCHNUS;

® CTPOUTH ICKU3 Tpaduka (YHKIMH, YAOBIECTBOPAIONUICH MPUBEICHHOMY HabOpy yCIOBHIA
(mIpoMeXXyTKH BO3pacTaHWs/yObIBaHHs, 3HadeHWE (QYHKIMM B 3aJaHHOW TOYKE, TOYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJIH (PYHKIIUH U T.1I.);

® pelIaTh ypaBHEHMs, IPOCTEHUIINE CUCTEMbl YPAaBHEHUH, UCIIOJIb3Ys CBOMCTBA (YHKUUN U
UX TpauKoB;

e pemaTh 3a/1a4M Pa3HBIX THUIIOB, B TOM YHUCIIE 33/1a41 MOBBIIIEHHON TPYIHOCTH;

® BHIOMpATh ONTUMAIIBHBIA METO/ PELLICHUS 3a]a4l, pacCMaTpUBasi pa3Iu4HbIe METObI;

® CTPOUTH MOJICIb PEIICHHS 3a/1a41, IIPOBOANUTH JI0KA3aTeNIbHBIC PACCYKICHUS;

e pemate 3ajaud, TpeOyromue nepedopa BapUaHTOB, IPOBEPKH YCJIOBUH, BBIOOpPA
ONTUMAJILHOTO PE3yJIbTaTa;

® AHANM3MPOBATH W HMHTEPIPETUPOBATH PE3yJAbTAThl B KOHTEKCTE YCIIOBHS 3a/lauH,
BBIOMPATH PEIICHNs, HE IPOTUBOPEYAIE KOHTEKCTY;

® [IEPEBOJUTH IIPU PELICHUHU 3aJjaudl MH(POPMALIUIO U3 OJJHON (OPMBI B IPYTYIO, HCIIOJIB3YS
IIPU HEOOXOIMMOCTH CXEMBbI, TAOIUIIbI, IpaUKH, TUarpaMMbl;

® OTIEpUPOBATh MOHATHSAMH: TOUYKA, MPsSIMasi, INIOCKOCTh B TIPOCTPAHCTBE, MapalIeIbHOCTh
Y TIEPICHIUKYIAPHOCTD MPSMBIX M IIOCKOCTEH;

® MPUMEHATH JJIS PElIeHUs 3a7ay reoMeTpudeckue (akThl, €CIU YCIOBUS NMPUMEHEHUS
3aJjaHbl B IBHOHM (opme;

e pemaTh 33Ja4d HA HAXOXXJACHUWE TIEeOMETPUYECKMX BEJIWYMH M0 oOpa3laM Win
aNrOpUTMaM;

e jenaTh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM 4HCIE
pHCOBaTh BH]I CBEPXY, COOKY, CTPOUTH C€YEHUS] MHOTOTDAHHUKOB;

® U3BJEKaTh, HHTEPIPETUPOBATh U MPeoOpPa30BBIBATh MHPOPMALIMIO O T€OMETPUUECKUX
¢burypax, npeJCcTaBICHHYIO Ha YepTexkax;

® IPUMEHSTh T€OMETPHUECKUE (PAKTHI ISl pEIICHUS 3a/1a4, B TOM YHCIIE TPEAITOIATalOIIX
HECKOJIBKO IIIaroB PeIeHHS;

® ONMCHIBATh B3aMMHOE PACIIONOKEHHE MPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE;

¢ popMyMpoBaTh CBOICTBA U MPU3HAKU QUTYP;

® JI0Ka3bIBaTh T€OMETPUUYECKHE YTBEPIKICHHUS;

e BIAJCTh CTaHJAPTHOM Kiaccu(UKalMe NPOCTPAHCTBEHHBIX QUIyp (MHUpamMHBbI,
MIPHU3MBI, ITapaJUIeIIeTTUTIEIb);

® HaXOJUTh IUIOIIAAN TOBEPXHOCTEH reOMETPUIECKHX TeJ C IPUMEHEHUEM (POpMYII;

® BBIYHCIIATE PACCTOSHHUA U YTJIBI B IPOCTPAHCTBE,
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® JCIOJB30BaTh OCHOBHBIC METOZABI [JOKAa3aTENbCTBA, IMPOBOIAUTH JOKA3aTEIBCTBO U
BBIIIOJIHATH OIIPOBEPIKCHHUE;

® [IPUMEHSATh OCHOBHBIE METO/Ibl PEIICHNS MaTEMAaTUUECKUX 3aj1ay;

® Ha OCHOBE MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE XAPAKTEPU30BaTh KPacoTy U
COBEPLICHCTBO OKPY>KAIOILEr0 MUPa U IPOU3BEICHNUN UCKYCCTBA;

® IPUMEHATH NPOCTEHIINE MPOTrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IPU PELLIEHUU MaTEMaTUUYECKUX 33/1a4;

® UMETh IPEACTAaBICHUE O IUCKPETHBIX W HENPEPBIBHBIX CIY4YalHBIX BEIWYMHAX MU
pacnpeneseHusIX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJINYMH;

® UMEThb IMPEACTAaBICHUE O MaTEMAaTUYECKOM OXUIAHUM M JUCIEPCUHM CIIy4alHbIX
BEJIMYNH;

e MMEThb IPEACTABICHUE O HOPMAJIBHOM DACIPEACICHUM W IpUMeEpax HOPMAJIBHO
pacpeesIeHHbIX CIIy4aiHbIX BEJINYMH;

® TIOHMMAaTh CYTh 3aKOHa OOJBIIMX 4YHCET M BHIOOPOYHOTO METOJa H3MEPEHUS
BEPOSATHOCTEM;

® IMETh IPE/ICTaBICHUE 00 YCIIOBHOM BEPOSATHOCTU U O MOJIHON BEPOSTHOCTH, IPUMEHSITh
UX B PELICHUH 33]a4;

® YMETh IIPEJCTABICHUE O BAXKHBIX YACTHBIX BUJAX PACIpPENCICHUN U NPUMEHATH UX B
pELIECHNN 3a]1a4;

® YMETh IIPEACTABIICHUE O KOPPEISLIMY CIIyYalHbIX BEJIUYHH, O JIMHEWHONU PErPECCUMN.

Yuammiica 11 kjaacca HayduTCs:

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMM: apKCUHYC, apKKOCHHYC, apKTaHTCHC,
apKKOTAHI'€HC YUCIIa, JEHUCTBUTEIBLHOE YHCIIO;

® BBINOJIHATH apU(pMETHUECKHE AEHCTBUS C LENbIMU U PallMOHAILHBIMU YHCIIAMU;

e onepupoBaTh Ha 0a30BOM YpOBHE NOHSATUSMM: 3aBUCUMOCTb BEIMYUH, (YHKIHA,
apryMeHT W 3HauyeHHe (QYHKLIMHU, 00JacTh OIpEesieHUs U MHOXKECTBO 3HAa4eHUH (PYHKIUH,
rpaduK 3aBUCUMOCTH, TpaduK (QYHKIUH, HYIH (QYHKIUH, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA,
BO3pacTaHHE Ha YMCIOBOM IPOMEXYTKE, YObIBaHME Ha YMCIOBOM IPOMEXYTKE, Haubousbliee U
HauMeHblllee 3HaYeHNe PyHKIIMY Ha YUCIOBOM IPOMEXYTKE, Mepuoanyeckas GyHKIus, Iepuo;

e omepupoBath Ha 0a30BOM  ypOBHE IMOHATUAMH: TpsAMas U oOparHas
MPONOPLMOHATIBHOCTh JIMHEHHAsA, KBaJpaTHUHas, JorapudMuieckas U rokasaTesibHas (yHKINH,
TPUTOHOMETPHUECKUE (PYHKIINH;

e pacno3HaBaThb TpauKu  BJIEMEHTApHBIX  (QYHKUMHA: TpsMod U oOpaTHOM
MIPOMOPLIMOHAIBHOCTH, JUHEMHOM, KBaApaTUYHOW, JorapuMuueckoil ¥ MOKa3aTelbHOU
(GyHKIUH, TPUTOHOMETPUUECKUX (YHKIIHII;

®  COOTHOCUTh TIpaduKH  DIEMEHTAapHbIX  (QYHKUMH: TmpsAsMOH U oOpaTHOU
NPONOPIMOHATIBHOCTH, JIMHEHHOW, KBaJApaTUYHOM, Jorapu(MUYECKOM U MOKa3aTelabHOM
GyHKIUH, TpUroHOMETpHYecKuX QYHKIUHM ¢ GopMyiaMu, KOTOPBIMUA OHM 3a/1aHbl;

® HaXOJUTh MO IpaduKy NpUOIMKEHHO 3HaYCHUS (DYHKIIMHU B 33/IaHHBIX TOUKaX;

e omnpeaensaTh Mo rpaduky cBoicTBa (GYHKIUU (HYIHU, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HAaMOOJIbIIINE U HAUMEHBIINE 3HAYEHUS U T.11.);

® CTPOUTH ICKU3 rpaduka GyHKIMH, YAOBIECTBOPAIOLIEH MPUBEJCHHOMY Ha0OPY YCIOBUI
(mpoMexXyTKH Bo3pacTaHusi / yObIBaHUs, 3HaueHHE (QYHKIMUM B 3aJaHHOH TOUYKE, TOYKH
HKCTPEMYMOB H T.1.);



15

e onepupoBaTb Ha 0a30BOM YpOBHE MOHATHAMHU: NPOMU3BOJHAs (YHKIMHU B TOUKE,
KacaTesbHas K rpaduky pyHKIUH, IPOU3BOIHAS (QYHKIUY;

® OIpEeNIATh 3HAYCHNE IPOM3BOIHON (DYHKIIMM B TOUKE 1O M300PAKEHHUIO KacaTeIbHON K
rpaduKy, IpOBEIEHHON B 3TOW TOYKE;

e pelaTh HECIOXKHBIE 3aJaud Ha IPUMEHEHHME CBS3M MEXAY IIPOMEXYTKAMHU
MOHOTOHHOCTH M TOYKAMU OHKCTpeMyMa (YHKIUH, C OJHOM CTOPOHBI, U IPOMEXKYTKaMH
3HAKOIIOCTOSIHCTBA U HYJISIMM ITPOU3BOIHOM 3TON (PYHKIIUH — C IPYTOif;

® ONMCHIBATh OTACJbHBIE BBIJAIOLIMECS PE3YyJbTaThl, IOJIYYEHHBIE B XOJ€ Pa3BUTHUSA
MaTEMaTHKHU KaK HayKu;

® 3HaTh IPUMEPBl MATEMATHUUYECKUX OTKPBITHMM U UX aBTOPOB B CBSI3U C OTEYECTBEHHOH U
BCEMUPHOH UCTOPUEH;

® [IOHUMAaTh POJIb MaTEMATUKU B pa3BuTuu Poccuu;

® HAaxXoAuUTh O0BEMBl M IUIOHIAJM IOBEPXHOCTEM MPOCTEHIINX MHOIOIPAaHHUKOB C
npuMeHeHHeM (POpMyII; ® pacrio3HaBaTh OCHOBHBIE BHJIBI T€J BpalleHus (KOHYC, IMIUHID, chepa
i map);

® HaXOoAWUTh OOBEMBI U IUIOIIAIM IOBEPXHOCTEM MPOCTEUIINX MHOTOTPAHHUKOB U TeEI
BpallEHUs C IPUMEHEHUEM (HopMy;

® [IPUMEHATH U3BECTHBIE METOJbI IIPU PEIICHUU CTAaHAAPTHBIX MAaTEMATUYECKUX 3ajad; e
3aMeuyaTb M XapaKTepU30BaTb  MAaTE€MaTHYECKHE  3aKOHOMEPDHOCTM B OKpYXKarolleu
JNEHCTBUTEIBHOCTH;

® IPUBOJUTH NPUMEPbl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IpPHUpOJE, B TOM YHUCIE
XapaKTEepU3YIOIIHUX KPacoTy U COBEPUICHCTBO OKPYKAIOIIET0 MUpa U MPOU3BEACHUN HCKYCCTBA;

e oniepupoBaTh Ha 0a30BOM YPOBHE IOHATHEM JIEKapTOBBI KOOPJUHATHI B IPOCTPAHCTBE;

® HaXOJUTh KOOPJMHATHI BEPUIMH Ky0a 1 MPsSMOYTOJbHOTO Napajieienunea;

Yuammiicst 11 ki1acca mory4uT BO3MOKHOCTD HAYYUTHCH ©

e pemaTh palMOHAJIbHBIE, IIOKa3aTelbHbIE U JIorapu(MUUYECKUE YpaBHEHHUS U
HEPABEHCTBA, MPOCTEHUINE NPPALMOHAIIBHBIE 1 TPUTOHOMETPUUYECKNE YPABHEHUSI, HEPABEHCTBA U
UX CUCTEMBI,

® JICII0JIb30BaTh METO/IbI PELIEHUS YPAaBHEHUN: IPUBENCHNE K BUIY «IIPOM3BEIEHUE PABHO
HYJII0» WIN «4aCTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

® 1ICII0JIb30BaTh METO/ HHTEPBAJIOB JIJISl PELICHHS] HEPABEHCTB;

® UCIHOJB30BaTh TpapuuecKuil MeToh Uis NPUOIMKEHHOTO pEIIeHUs YPaBHEHUH W
HEPABEHCTB;

® 1300paXkaThb Ha TPUTOHOMETPUUYECKON OKPYKHOCTH MHOKECTBO PELICHHM MpPOCTEUIINX
TPUTOHOMETPUUECKHUX YpaBHEHUI 1 HEPABEHCTB;

® BBHINOJHATH OTOOP KOpHEW YpaBHEHUH WM pEIIEHUH HEPaBEHCTB B COOTBETCTBUH C
JIOTIOJIHATEIBHBIMU YCIOBUSIMU U OTPAaHUYEHUSIMU;

® OnepupoBaTh MOHSTHUSIMU: 3aBHCUMOCTh BEJIUYMH, (YHKIMS, apryMEHT M 3HayeHHE
GyHKIMM, 00JIacTh OMNpeeNieHuss W MHOXKECTBO 3HAYeHHM (QYHKIMH, rpaduK 3aBHUCHMOCTH,
rpaduk QyHKIUHU, HYTU (QYHKUIHH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAHME HA YHCIOBOM
MIPOMEXYTKe, yObIBaHHME Ha YHMCIOBOM IPOMEXYTKE, HauOousblllee M HauMEHbIIee 3HAaYCHHE
(YHKIMKM HAa YHCIOBOM MPOMEXKYTKE, Mepuoanyeckas (yHKIMs, MEepUOJ, YeTHas W HeyeTHas

byHKINY;
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e OIEpUPOBaTh TMOHATHSAMU: IpsiMas W oOpaTHas MPONOPLUOHAIBHOCTb, JIMHEIHas,
KBaJpaTU4Has, JorapupmMuueckas 1 nokaszaresibHas (pyHKIUU, TPUTOHOMETpUYEeCKHe QYHKINU;

® OIpeneNaTh 3Ha4eHHe (YHKIMU M0 3HAUYEHHUIO apryMEHTa IMPH Pa3IMYHBIX CIIOCO0ax
3aaHus (QYHKIUHY;

® CTPOUTH rpaUKU U3yUEHHBIX (DYHKIIMH;

® ONMCHIBATH 10 rpauKy U B MPOCTEHININX CIy4asx 1Mo Gopmylie MOBEACHUE U CBOMCTBA
(byHKUIMH, HAXOAUTH 1O TpaduKy GYHKIIMHA HAaHOOJbIINE M HAUMEHbIIINE 3HAYCHUS;

® CTPOUTH ICKU3 rpaduka QyHKIMH, YAOBIETBOPAIOLIECH IPUBEJEHHOMY Ha0OpY YCIOBUI
(mpoMeXyTKH BO3pacTaHUsA/yOblBaHMs, 3HaueHHWE (QYHKUMUM B 3aJaHHOM TOYKe, TOYKHU
HKCTPEMYMOB, ACUMIITOTHI, HyJIU (QYHKLIUH U T.1.);

® pemIath ypaBHEHHS, IPOCTEHUIINE CUCTEMbI YPaBHEHUH, UCIIONIB3YsI CBOMCTBA (QYHKUIUN U
uX rpauKoB;

® OIEpUPOBATh MOHATHAMH: MPOM3BOIHAS (DYHKIMHM B TOYKe, KacaTelbHas K Tpaduky
GbyHKIUH, Tpou3BOIHAS (YHKITNH;

® BBIUUCIIATH IPOU3BOJHYIO OJHOYJICHA, MHOTOYJICHA, KBAJPATHOTO KOPHS, MPOU3BOIHYIO
CYMMBI (pYHKIIHIA;

® BBIYHCIIATH IPOM3BOJHBIC 3JIEMEHTAPHBIX (DYHKIMA W HMX KOMOWMHAIMHA, HMCIIOJIB3YS
CIIPaBOYHbIE MaTEpPUAJIbI;

® CClE[OBaTh B MPOCTEHHIMX cClay4asx (YHKIUM HAa MOHOTOHHOCTb, HAaXOAUTh
HauOoJIbIINE U HAMMEHBIINE 3HaYeHUs! QYHKLIUN, CTPOUTH TpapUKH MHOTOWIEHOB M MPOCTEHIINX
panMoHaNbHBIX (DYHKIMI C UCIIOJIB30BAaHUEM alllapaTa MaTeMaTHUECKOro aHAIIN3a;

® TPEACTaBIATH BKJIAJ BBIJAIOIIMXCS MaTEMATUKOB B Pa3BUTHE MAaTEMATUKH M WHBIX
HayYHBIX 00JacTeii;

® IOHMMATh POJIb MaTeMaTHKH B pa3BuTHu Poccuy;

® OIIEpUPOBATh MOHATHAMU: TOYKA, MPsiMasi, IJIOCKOCTh B MPOCTPAHCTBE, MapajlIeIbHOCTb
Y TIEPIICHIUKYISPHOCTD MPSMBIX M IIOCKOCTEH;

® NPUMEHATH JJIS PEHIeHUs 337a4 reoMeTpudeckue (hakThl, €CIU YCIOBUS MPUMEHEHUS
3aJjaHbl B IBHOH (opme;

e pemaTh 33Ja4d Ha HAXOXXACHUE TIEOMETPUYECKMX BEIMYMH IO o0paslaM WIn
aJIrOpuTMaMm;

e jenaTh (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB OOBEMHBIX (QUIYp, B TOM UHCIE
pHUCOBATh BUJI CBEPXY, COOKY, CTPOUTH CEYEHHS] MHOTOI'PaHHUKOB;

® U3BJEKaTh, HHTEPIPETHUPOBATh U NMPeoOpPa30BbIBATh MH(POPMALUIO O T€OMETPUUYECKHX
¢burypax, npeJCTaBICHHYIO Ha YepTexkax;

® IPUMEHATH FreoMeTpuuecKkre (HaKThl JAJis peleHus 3a1a4, B TOM YKCIe MPEeAnoIaraionmx
HECKOJIBKO LIaroB peuIeHMs;

® ONUCHIBATh B3aMMHOE PACIIONIOKEHHE MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e (opMynUpPOBATH CBOMCTBA U MPU3HAKU (UTYD;

® JI0Ka3bIBaTh T€OMETPUUYECKHE YTBEPIKICHHUS;

e BIAJETh CTaHJAPTHOM KiaccuuKalMed NPOCTPAHCTBEHHBIX (uryp (mupaMupsl,
MIPU3MBI, TapaJuIeNeIUIe Ibl);

® HaxXoAuWTh OOBEMBI U IUIOMIAJM MOBEPXHOCTEH TI€OMETPHUYECKUX Tell ¢ NMPUMEHEHHEM
hopmyu;

® BRIYUCIIATH PACCTOSTHUS U YIJIbI B IPOCTPAHCTBE;
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® JCIIOIB30BATh OCHOBHBIE METOZBI JOKA3aTENbCTBA, IPOBOAMUTH J0OKA3aTEIbCTBO U
BBIIIOJIHATH OIPOBEPIKEHHUE;

® IPUMEHATH OCHOBHBIE METO/bI PELICHUS MAaTEMAaTUYECKUX 3a/1a4;

® Ha OCHOBE MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE XapaKTEPU30BaThb KPacoTy U
COBEPLICHCTBO OKPY>KAIOILEr0 MUPa U IPOU3BENCHNUN UCKYCCTBA;

® [IPUMEHATH MPOCTEHIIME IIPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI [IPU PELICHUU MAaTEMaTUYECKUX 3a/1a4;

® OIIEpUPOBATh MOHATUAMU JCKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpPAa, PAaBCHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXAY BEKTOPAMH, CKAIIPHOE
IIPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPLI,

® HAXOJIUTb PACCTOSIHUE MEXKIY ABYMsS TOUYKaMH, CYMMY BEKTOPOB U IIPOHU3BEICHHUE
BEKTOpA Ha YUCJIO, YIOJI MEXAY BEKTOPaMH, CKaISIPHOE IIPOU3BEIAECHUE, PACKIIAAbIBATh BEKTOP 10
JBYM HEKOJUIMHEAPHBIM BEKTOpaM;

® 33]1aBaTh INIOCKOCTh YPABHEHUEM B JCKAPTOBOM CHCTEME KOOPAUHAT;

e pelaTh NpoCTeiiue 3a/1auy BBEACHUEM BEKTOPHOro Oasuca.
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Conep:xanue yueOHOro npeamera
10 kiaacce (MoayJib ajiredpa U HaA4YaJIa aHAJIUA3A)
JlelicTBUTEILHbIE YHCJIA

IlousTue neiicrBuTenpbHOrO unciia. MuoskecTBa uncea. CBOMCTBA AECHCTBUTEILHBIX UHCEIL.
Meron matemaTudecKoW HMHIYKUMH. [loodepémHblii M OAHOBPEMEHHBIH BBIOOP HECKOJIBKHX
3JIEMEHTOB M3 KOHEUYHOTO MHOXKecTBa. DOopMyIibl yncia mepecTaHOBOK, COYCTAHUH, pPa3MEIEHUH.
Pemenne komOWHATOpHBIX 3amad. JloKa3aTenbCTBO YHCIOBBIX HEpaBEHCTB. HepaBeHCTBO
ocpeHeM apu(PMETHISCKOM M CPEAHEM TeOMETPUIECKOM JIBYX yuces. JlenrMMOoCTh 1EIbIX YHuCell.
Jenenune ¢ octatkoM. CpaBHEHHE MO MOAYJIIO0 M. 3a/1a4M C EJIOYUCICHHBIMU HEU3BECTHBIMU.

PannonanbHble ypaBHeHHS U HEPABEHCTBA

PanmonanpHble BbIpakeHUs. MHOTOWIEHBI OT OAHOM MEpeMEHHOW. MHOrOWIEHbI OT ABYX
nepeMeHHbIX. POpMyJIbl COKPAILEHHOTO YMHOMKEHHUS Ul CTaplIUX CTelneHed. MHOrowwieHsl OT
HECKOJIbKUX NepeMeHHbIX. CuMMeTpruyeckre MHorowieHsl. @opmyna 6uHoma HbroTOHA, CyMMBbI
u pasHoctu creneHeid. CpoiicTBa OMHOMHANBHBIX Kod(¢uimentoB. Tpeyroapauk [lackamns
JlenMocTh MHOTrOWIEHOB. JleneHue MHOrouwleHoB ¢ ocTaTkoM. AnroputMm EBknmpa. Teopema
besy. Cxema I'opuepa. Kopens MuHorowiena. Yucno kopHei MHOrousieHa. PanmoHaibHbie KOPHU
MHOTOWIEHa C UenbIMH Kod(pduuueHnramu. Pemienue menbix anreOpandecKkux ypaBHEHUH.
PannonaneHbie ypaBHeHUs. CHCTEMBl pallMOHAIBHBIX ypaBHEHUU. OCHOBHBIE MPUEMBI PELICHUS
CUCTEM YypaBHEHUH. MeToJ HMHTEpBaJIOB PEIICHUsS HEPAaBEHCTB. PalMOHaIbHBIE HEPABEHCTBA.
Hectporue HepaBeHCTBa.

Kopensb crenenu n

[Tonstue ¢pynxuuu u e€ rpadpuxa. @yuknus y= xn. [lonstue kopHs crenenu n. Kopau
4ETHON M HEeU€THOU cTeneHeil. Apupmernueckuit KopeHb. CBoMCTBa KOpHEH creneHu n. OyHKIUs

y=V [? ]H, X > 0 QyHKuus y = ’\"/[") 71
CreneHp MoJI0KUTEIBHOI0 YUCIA

[lonsiTHe cTeneHU C pauuMOHAIbHBIM MOKa3aTesneM. CBOMCTBA CTENEHU C palliOHAIbHBIM
nokazareneMm. llondarue mpenena mocnenoBarenbHOCTH. CylIeCTBOBaHHME Ipesieia MOHOTOHHO
OTPaHUYEHHON MOCJIEIOBATEIbHOCTH. J[JIMHA OKPYXHOCTM W IUIOWIAJb Kpyra Kak Mpeaeiibl
nocienoBarensHOCTH. CBOMCTBa mpenenoB. TeopeMsl o mpenenax mociaeaoarenbHocTu. [lepexon
K TpeJiesiaM B HepaBeHCTBax. beckoneuHo yObIBarolas reoMeTpruueckasi Iporpeccus u e€ cymma.
UYucno e. [lonaTue cTenenu ¢ uppaMoHaabHbIM Moka3ateneM. [lokazarenpHast QyHKIIHS.

IIpousBoanas

[Tonsitue mpow3BogHOW. MexaHWyecknidi #  (QPU3UYECKHH CMBICT  TTPOU3BOIHOM.
[IpousBonnass cymmsbl. [lpousBoanas paszHoctd. HenpepplBHOCTH  (QYHKIMM, HMEONIUX
npousBoaHyto. IIpowsBomnass  mnpoumsBeaeHud. IlpomsBoanas 4vactHoro IIpoumsBogHbIE
aneMeHTapHbIX QyHKuMi. [IponsBogHas cnoxxuHoilt pyHkuuu. [IponsBoaHas o6paTHON QyHKIMH.
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IIpuMeHeHne NPOU3BOAHOM

Makcumym ©u MUHUMYM GyHKOEH. TOYKH SKCTpeMyMa. YpaBHEHHE KacaTeIbHOM.
[Tpubnmxennpie BbIYKCIeHUs. TeopeMbl 0 cpeanem. Bospacranwe u yObiBaHue (YHKIUH.
[Tpou3BoIHBIE BBICHIMX MOPSIKOB. BBIMYKIOCTh U BOTHYTOCTh Tpaduka (yHKIHH. DKCTPEMYM
(YHKIIUHU C €IUHCTBEHHON KPUTUYECKOW TOYKOW. 3a/1a4i HA MAKCUMYM U MUHUMYM ACHUMITOTHI.
JpoOHo-nuHeiHast QyHKITHSL.

CuHyC U KOCHHYC yrIJa

[Tonsitue yria. Pagnannas mepa yriia. OnpeneneHue cuHyca U KocuHyca yria. OCHOBHbIE
dopmynbl s sina U cosa. Popmynbl npuBeneHus. ApkcuHyc. Apkkocunyc. dopmynsl s
apKKOCHHYCa U apKCUHYcCAa.

TaHreHc U KOTAHIeHC yrJjia

OmnpeneneHue TaHreHca M KoTaHrenca yria. OcHOBHble (opmynbl g tga u ctga.
ApKTaHTreHCe U apKkKoTaHreHe. DopMyJbl AJIs apKTaHIeHca U apKKOTaHIeHCA.

DopMyIbl CJI0KEHUSA

Kocunyc pa3HOCTM M KOCHHYC CyMMBbI JIBYX YIJIOB. D@OpMysbl JUIsl JONOJHUTEIbHBIX
yrioB. CHHYC CyMMBI U CHHYC Pa3HOCTHU JIByX yriioB. CyMMa M pa3HOCTh CHHYCOB U KOCHHYCOB.
@opmyiibl AJ1s 1BOMHBIX U MOJIOBUHHBIX YIioB. IIpou3Benenue cuHycoB U KocuHycoB. Dopmyia
JUIl TAHTCHCOB. BbIpakeHHE TPUTOHOMETPUYECKUX (QYHKIUI uepe3 TaHIeHC MOJOBHUHHOIO
apryMeHra.

Tpuronomerpuyeckue (PyHKIUH YUCI0BOI0 aprymMeHTa

Tpuronomerpuueckue ¢ynkumu. Ilepuon dynxmumu. OyHkuus y = sin X U1 y = COS X.
OyHKIUA Yy =tg X U y = Ctg X.

TpanOMeTpuqecm{e YPAaBHCHHUSA U HEPABCHCTBA

IIpocreiimre TPUrOHOMETPUYECKUE YPABHEHUS. Y PABHEHUS, CBOASAIIMECS K IPOCTEUIINM
3aMEHOI Heu3BecTHOro. IIprMeHeHHe OCHOBHBIX TPUTOHOMETPHUYECKHUX (DOPMYN AJis peIIeHUs
ypaBHeHU.OHOpOAHBIE ypaBHEHHs. [lpocrteifmne HepaBeHCTBAa MJisi CHHYyca M KOCHHYCA.
IIpocreiimne HepaBeHCTBAa I TaHNeHCa M KoTaHreHca. HepaBeHcTBa, cBopsimuecs K
IIPOCTENIIINM 3aMEHON HEM3BECTHOr0. BBEIeHNE BCIIOMOraTeIbHOTO yIila. 3aME€Ha HEU3BECTHOTO t
= Sinx + COSX.

9J1eMeHTbI CTATHCTHUKHU B TCOPHUH BEPOATHOCTH

TabnuuHoe U rpadguyeckoe NpeacTaBieHUE JaHHBIX. UMCIOBBIE XapaKTEPUCTUKH PSAIOB
naHHbIX. [loHSATHE TEOpUM BEPOSTHOCTH. DJEMEHTapHbIE M CIOXHBIE COObITHA. BeposTHOCTDH
coObiTus. CBoiicTBa BeposiTHOCTEH coObITHl. Cymma coObituii. IlpousBeneHue coOBITHIL.
[IpotuBomnonoxusle coObiTua. [loHsATHE O He3aBUCUMOCTH COOBITHHA. BeposTHOCTE U
CTaTUCTHYECKAasi YaCTOTA HACTYIJICHHUs COOBITHH.
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10 kaacc (MoayJIb reoMeTpus)
AKCHOMBI CTepPeOMETPHHU U HX CJIEeACTBUS

OcHOoBHBIE TOHSATUS cTepeoMeTpuu (Touka, mpsMas, IUIOCKOCTh). IloHsatue 006
aKCHMOMAaTUYECKOM CIOC00€ IOCTPOCHHsSI TeOMEeTpuu. AKCHOMBI cTepeomeTpuu. HekoTopsie
CIIEJICTBUS U3 aKCHOM.

[MapajieJbHOCTH NPAMBIX U IJIOCKOCTEM

Ilepecekaromumecss ¥ napajuleiabHble NpsMble B IIpocTpaHcTBe. [lapamnenbHOCTBH Tpex
npsambix. IlapamiensHocThs NpsMOM M IUIOCKOCTH, IpHU3HAK U cBoicTBa. CkpermmBaromuecs
IpsiMble. YTJbl C COHAIIPABICHHBIMM CTOPOHAaMH. YTOJ MEXIYy INPSAMBIMH B IIPOCTPAHCTBE.
[Tapamnensnbie  1miockoctd. [lpusHak nmapamienpHOCTH — ABYX — ILIockocred.  CBoiicTBa
napajuleNbHbIX IUIOCKocTer. [lapamnensHoe mpoekTupoBaHue. OpPTOrOHAIBHOE M LIEHTPAIBHOE
npoekTupoBaHue. Ilnomans OpPTOroHaJbHOW MNPOEKUMHM MHOroyrosibHuka. M3oOpakeHue
npoctpaHcTBeHHBIX  (uryp. Terpasap u mapamurenenunen. CedeHuss MHOTOTPAHHUKOB.
[ToctpoeHue ceuenui.

IlepneHaUKYISAPHOCTH NPSAMBIX U ILIOCKOCTEl

[TepnienauKyIApHBIE NIPsIMBIE B IPOCTpaHCcTBE. IpU3HaK neprneHauKyIspHOCTH NPAMON U
mockocTy. lleprnienaukynsap U HakiaoOHHasA. PaccTosiHME OT TOYKM 0 IUIOCKOCTH, OT IPSIMOW JIO
IUIOCKOCTH, MEXJy HapauleJbHBIMM IUIOCKOCTSIMHM, MEXIY CKPEIIMBAIOIIMMUCA IPSIMBIMU.
Teopema 0 Tpex mHepHeHIMKYJsApax YToJI MEXAy HpsAMOM M IUIOCKOCTBIO JIBYrpaHHBINA yroul,
JIMHEWHBIN Yo JBYTPAaHHOrO yria. [Ipu3Hak nepneHauKyJIspHOCTH IBYX IIJIOCKOCTEM, CBOMCTBA.
MHororpanssie yrisl. [IpsMOyTronbHbIN MapauIeIenuIen.

MHoOrorpaHHuKHU

[TonsaTHe MHOTOTrpaHHUKa (BepIIMHBI, pedpa, TIpaHM MHOrorpaHHuka). PasBepTka.
Beinyksible MHororpanHuku. Teopema Oinepa. Ilpusma. [lpsimas u HakjIoHHas mpu3Ma.
[IpaBunbHas npusma. [Iupamuna. TpeyronsHas nupamuna. [IpaBuiibHas nupamMuga. YcedeHHas
nupamuna Ilonarue cummerpun B mpoctpanctBe. IpaBunbHble MHOrOrpaHHuKU. CUMMETpHS B
KyOe, B apajuleenuIese, B Ipu3Me U MupaMue.

11 xnacc (Moay. b ajaredpa M Ha4yaIa AaHAJINA3A)

DyHKUMH U UX TPauKu

Oynkuuu. CnoxHast ¢(yHkius. OnemeHTapHble ¢yHkuuud. OOnacTh ompeneneHus Hu
o0nactb 3HaueHus: GpyHkuu. OrpaHnueHHOCTh QyHKIUU. YeTHOCTh, HEUETHOCTD, NEPUOAUYHOCTD
¢bynkuuit. [IpomexxyTku Bo3pacTaHMsi, YOBIBaHUS, 3HAKOIMOCTOSHCTBA M HYIH (DYHKIHH.
MounoTtonHocTs ¢yHKIMU. MccnenoBanue QyHKIMM 1 OCTpoeHNE UX TpadUKOB 3JIEMEHTAPHBIMU
Metoaamu. ['paduku GyHKIMH, CBI3aHHBIX C MOAYJIEM. [ pauKy CIOKHBIX (YHKITUI.
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IIpenen pyHKkuuu U HeMmpepbIBHOCTH

[Tonstue mpenena ¢ynknuu. CBoiicTBa mpenenoB GyHKui. OZHOCTOPOHHHE MPEICIBI.
Ilonatue HenpepblBHOCTH (GYyHKUMH. OCHOBHBIE TEOpEMbl O HENPEPHIBHBIX (YHKIMAX.
HenpepbIBHOCTH 31eMeHTapHBIX QYHKIUH. Pa3pbriBHBIE (yHKIMH.

OO0paTHble pyHKIMHU

[Tonsitue  oOparHodt  QyHkumm. B3ammao  oOpatHbie  ¢yHKIMU.  OOparHBIC
TpuroHomerpuueckue (GyHKIuH. [IpUMepsl HCIONB30BaHHUS OOPATHBIX TPUTOHOMETPUYCCKHX

GyHKIHH.
Jlorapugmpi

[Tonstne norapudma umciaa. OCHOBHOE Jorapu(MUYECKOE TOXKAECTBO. HarypanbHbIi
norapudm. CoiictBa sorapudmoB. [lepexon k HOBoMy ocHOBaHMIO. [lecsTruHbIe Jorapu(MEI.
Jlorapudmuueckas ¢pynkius. CteneHHast QyHKIUSA.

IIpocreiimme noka3atejabHble U JOrapupMuiecKue ypaBHeHUsI M1 HEPABEHCTBA

[Tpocreiimme mokaszarenpHble ypaBHEeHHs. [Ipocrtelimme yorapudMudecKue ypaBHEHUS.
VYpaBHeHHUsI, CBOASIIMECS K MPOCTEHIIMM 3aMEHON Heu3BecTHOro. lIpocrelimue nokazarenbHble
HepaBeHCTBA. [Ipocteiimme norapudmMuyeckue HepaBeHCTBA. HepaBeHCTBa, CBOIAIIHECS K
MPOCTEUIINM 3aMEHOI HEM3BECTHOTO.

IlepBooOpa3Hasi U MHTErpas

[Tonsatue nepBooOpa3Hoi. [IpaBuna BblUMCIEHHs TepBooOpa3HbIX. IlepBooOpasHble
aneMeHTapHblX (GyHkuui. [lnomanps kpuBonuHeiiHoW Tpanenuu. Ilonstue oGomnpeneneHHOM
unTerpaie. @opmyna Hetotona-JleitOnuma. CBoiicTBa ornpeieIeHHbIX HHTETPAJIOB.

YpaBHeHus — cJjieACTBUS

IlonsiTne ypaBHEHUs-CIEeACTBUA. PemeHue MppanvoHANBHBIX YypaBHEHHH. Bo3BeneHune
ypaBHEHMs B 4YeTHyI0 cTeneHb. IloreHnupoBanue ypaBHeHuid. [lpyrue mnpeoOpa3oBaHue,
NPUBOJALINE K  YpaBHEHHIO-CIEACTBHIO. IIprMeHeHuMe  HEeCKOJbKHX  IpeoOpa3oBaHUM,
MIPUBOIAINX K YPABHEHUIO-CIIECTBHUIO.

PaBHOCHJILHOCTL YPABHEHHI HA MHOMKECTBAX

OcHoBHBIE TIOHATHS. BoO3BeneHHE ypaBHEHUs B HATypajbHYIO CTeneHb. lloTeHuupoBaHue u
norapuMUpOBaHUE YpaBHEHUU. Y MHOKEHUE ypaBHeHHs Ha QyHKIHIO. J[pyrue npeodpa3oBaHus
ypaBHeHul. [IpumMeHeHne HECKONBKUX TpeoOpa3oBaHUN. YpaBHEHUS C JAOMOTHUTEIHHBIMU
YCIOBUSAMM.

PaBHOCHJIBHOCTD HEPaBCHCTB HA MHOKECTBaX

OCHOBHEBIE TTOHATHS. BOSBC}IGHI/IG HCPABCHCTB B HATYPAJIbHYIO CTCIICHD. HOTCHHHpOBaHI/Ie
U Jorapu(MUpPOBaHHE HEPABEHCTB. YMHOXXEHUE HepaBeHCTBA Ha (Qynkuuo. [pyrue
npeoOpa3oBaHusl HepaBeHCTB. lIpuMmeHeHnWe HECKOIbKHX TmpeobpazoBanmii. HepaBeHcTBa
JOTIOJTHUTEIBHBIMU YCI0BUSIMU. HecTporue HepaBeHCTBA.
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MeTo NPOMEKYTKOB /1JISl YPABHEHU M HEPABEHCTB
YpaBHEHUS U HEPABEHCTBA C MOAYJIEM. MeTOT HHTEPBAJIOB Il HEMPEPHIBHBIX (DYHKITHIA.
PaBHOCH/IBHOCTH YpaBHEHHUIH M HEPABEHCTB CHCTEMaM
OcHoBHble TOHATHA. Pacnanaromumecss ypaBHeHus. PerieHune ypaBHEHUH C IOMOILBIO
cucteM. YpaBHenus Buaa f(o(x)) = f(B(x)). Pemenue HepaBeHCTB C IOMOIIBIO CHCTEM.
Hepasenctpa Buga f(o(x))>f(B(x)).
HecranaapTHbie MeTOABI PelICHUsS] YPABHEHUI 1 HEPABEHCTB
Hcnonp3oBanue  obOmacteid  cymiecTBoBaHus — (pyHkmuid.  Mcmomp3oBanue — He
oTpuuaresbHOoCTH  QyHKUMi. Mcnonbp3oBanue orpaHudeHHOCTH (GyHKIMU. Vcmonp3oBaHue
CBOMCTB CHMHyca M KocHHyca. lcnosbp3oBaHue 4MCIOBBIX HEpaBeHCTB. lcmonb3oBaHue
IIPOU3BOJHOM JIJIsl PELLICHUs] YPAaBHEHUN U HEPABEHCTB.

Cucremsl ypaBHeHnﬁ C HCCKOJIBKMMM HEU3BCCTHBIMHU

PaBHOCWiIbBHOCTH cuctem. Cucrema — cienctBue. MeTon 3aMeHbl  HEM3BECTHBIX.
HecrannaptHble MeTOABI pELIEHUS] YPABHEHHI U HEPABEHCTB.

YPaBHeHI/Iﬂ H HEPABCHCTBA C MapaMeTpaMu

VpaBHenuss ¢ mnapamerpoMm. HepaBenctBa c¢ mnapamerpoMm. CHCTEMbl YpaBHEHHH ¢
[IapaMeTpoM. 3aJja4y C yCIOBUAMMU.

KoMmmiiekcHbIe 4uca

Anrebpanueckas (opma koMmIiekcHOro uyucia. ComnpspKeHHbIE KOMIUIEKCHBIE 4YHCIA.
I'eomeTpuueckass UMHTepOpeTalMs KOMIUIEKCHOTO 4YMcia. TpuroHomerpuyeckas ¢opma
KOMIUIEKCHOTO uucia. Bo3Benenue B HaTypanbHyto creneHb ((popmyna Myaspa). Kopuu w3
KOMIUIEKCHBIX 4YMcel U ux cBoicTBa. KopHu MHorowieHoB. OcCHOBHas Teopema anreOpsbl.
[TokazarenbHast popma KOMIJIEKCHBIX YHCET.

TexcToBble 3aaa4Un

3amaun Ha YHCIIOBBIE 3aBUCUMOCTH. 3aJauyd Ha JBHKEHHE. 3a/adyll Ha COBMECTHYIO
paboty. 3aauu HA CMECH U CIUIaBBL. 3a/1aud Ha paboTy. DKOHOMUYECKUE 3a/1a4H.

11 kaace (MoayJsib reoMeTpus)

BekTopsl B npocTpaHcTBe

ITonsitne BekTopa. Monyne BekTopa. PaBeHCTBO BekTOpoB. KosuimHeapHbIE BEKTOPHI.
CrnoxeHue W BBIYMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KoMiaHapHbIE BEKTOPBI.
PasnoxkeHne BekTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. JleKapTOBbl KOOpPIAWMHATHI B
npoctpancTee. KoopanHatel BekTopa. CBsA3b MEXIYy KOOpAMHATAMU BEKTOPOB U KOOPAWHATAMHU
touek. [Ipocrelinme 3axaun B KOOpAUHATAX. YTOJI MEXAY BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB. DBplunciaeHue yriioB MeXay IMpsSMBIMA M IUIOCKOCTSAMH YPaBHEHUE IUIOCKOCTH.
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Paccrosinue ot Touku 10 mockocTu. LlenTpanbHas cumMmerpus. OceBas cUMMETpUs. 3epKajabHas
cummetpus. [lapamnensusliit nepenoc. [IpeoOpasoBanue nogoodus.

uauHap, KOHYC U map

[TonsATHEe TMAMHIPA, HWIMHAPUIECKON MmoBepxHOCTH. [1101mans NOBEpXHOCTH MIMH/PA.
OceBble cedyeHMs] M CEUYEHHS MapajuielbHble OCHOBaHUIO. [loHSATHE KOHyca, KOHHUYECKOM
noBepxHocTu. Ilmomane moBepxHOCcTH KoHyca. OceBble CEUCHHMS W CEUCHHs IapajuieibHbIC
OCHOBaHMIO. YceueHHbI koHyc. Cdepa m map, ux ceueHus. YpaBHeHHE cdepbl. BzammHoe
pacrionioskenue cdepsl U miockoctu. KacatenmpHast miockocts kK cdepe. Cdepa, BnucaHHas B
MHororpanHuk. Cdepa, onucaHHas OKOJIO MHOTOTpaHHHMKA. DIUIUIIC, rurnepboia, mapadona Kak
CeueHHsI KOHYca.

O0BeMBI T

[Tonstre o6vema. O0beM kyOa, mapamutenenunena O0bem npsmMoid mpusmbl. O0ObeM MIIUHIPA
Brruncnenne 06beMOB Tell ¢ MOMOIIBIO OnpeAeNieHHoro uurerpaita. O0beM HaKJIOHHOM MPU3MBI,
nupamMuel, Konyca. OtHomenne 00beMoB o100HbIX Tenm O0beM mapa. [lnomans chepsr O6bemM
IIIAPOBOT'O CErMEHTA, IAPOBOT0 CJIOSI, IIIAPOBOTO CEKTOpa
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TemaTnuyeckoe MJIaAHMPOBAHUE

Moayab BocnuTareabHoil nporpaMmbl «IIKoJILHBIA YPOK»

HCTIONb30BaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COCPKAHNS MAaTEMaTUKHU:
- IPUMEHEHHE Ha YPOKE UHTEPAKTHBHBIX ()OPM PaOOTHI C YUaIIUMHUCS;

- ODo4ACpIiKKa MOTUBALIUUN 06yqa}omnxc>1 K NOJIY4YCHHUIO 3HaHI/II>‘I, YCTaHOBJICHUC MMO3UTUBHBIX MCKIMYHOCTHBIX

OTHOILICHUH B KJTacce U JOOpOKeIaTeIbHON aTMocdepsl BO BpeMsl YPOKa;

- THUIIMaus U MOAACPIKKaA HCCIIEI0BATEILCKOM AEATEILHOCTH ydamuxcs ajis HpI/IO6peTeHI/IH HaBbIKOB

CaMOCTOSATEIIFHOTO PEUICHUS IPOOIeMBI, HaBBIKa O(hOpMIICHUS COOCTBEHHBIX HACH
- YCTaHOBJICHUE JTOBEPUTEIILHBIX OTHOIICHUH MEXIY MPEIoJaBaTeISIMH 1 00YJarOIUMHCS
- moOYy)KIeHNE 00YJaIOIIIXCS COOII0IaTh Ha yPOKe OOIICTIPHHSATHIE HOPMBI ITOBEICHHS,

IpaBuiIa OOIIEHHS CO CTAPIINMHK ¥ CBEPCTHUKAMH, IPUHIIMIIB yIeOHOW AUCIMIUIMHBI U CaMOOPTaHH3ALIH

«MOoaYyJib ajiredbpa U Ha4YaJ1a aHATU3a»
10 kitacc 6a30BbIN ypoBeHb (3 daca B Henento, Bcero 105 )

Tembl KonnuecTtBo | KOHTpOJIBHBIE
4acoB paboThI

Tpuronomerpuueckne GyHKIUU 154 1
DopMyJIbl CIOKEHNS U UX CIEACTBUS 154 1
OcHoBHbIE CBOWCTBA (DYHKIIUU 134 1
Pemienne TpUroHOMETPUYECKUX YPABHEHUE U HEPABEHCTB 144 1
[IpousBogHas 144 1
[IpuMeHeHNne HeNPEPBIBHOCTH U TPOU3BOJHOM Ou

[TpuMeHeHrne TPOU3BOTHON K MCCIIEIOBAHNIO (DYHKIIMU 164 1
IToBTOopenue kypca anredps! 10 kiacca Ou 1

TemaTnuyeckoe IIaHHUPOBaHUe
«MOJYJIb aJIredpa U HAYAJIa AHATU32»
10 kitace yriy0OsieHHbIN ypOBEHb (5 4acoB B HENEMt0, Bcero 175 1)

Tembl KonnuectBO | KOHTPOJIbHBIE
4acoB palboThI

IToBTOpeHnE 4u

JleicTBUTENbHBIE YUCTIA 164 1
UYucnoBble QyHKIIUU 114 1
Tpuronomerpruyeckue GyHKIMH 304 1
TpUroHomMeTpuIecKue ypaBHEHHUs 12y 1
ITpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUHN 28y 1
KomMiiekcHele yncia 14y 1
[TpousBoaHas 39y 2
Komb6uHaropuka 1 BEpOSITHOCTh 104 1
IToBTOpenue kypca anredpsr 10 kmacca 114 1
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TeMaTnuyeckoe MJIAHUPOBAHUE
«MOJYJIb TeOMeTpHUs»
10 xmacc 6a30BbIi ypoBeHb (2 yaca B Henento, Bcero 70 u)

Tembl KosuecTtBO | KOHTPOJIbHBIE
4acoB paboThI
Beenenue S4
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEN 194 2
[TeprieHAMKYISIPHOCTD NPAMBIX U INIOCKOCTEH 204 1
MHOrorpaHHUKH 124 1
BekTopsl B npocTpaHcTBE 84
Hrorosoe nosropenue kypca reomerpuu 10 knacca 64 1
TemaTuueckoe NMJIAHWUPOBAHME
«MOYJIb FeOMeTPHs»
10 xnacc yrinyOneHHbIN ypoBeHb (5 4acoB B HEJIENI0, Bcero 175 u)
Tewmbl KonndectBo | KOHTpOIIBHBIE
4acoB paboThI
['eomeTpus Ha MIOCKOCTH 204 1
AKCHOMBI CTEPEOMETPHUH U UX IPOCTEUILNE CIIEICTBUS 5S4
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN 194 1
[lepneHuKyISIpHOCTD NPSMBIX U IJIOCKOCTEN 194 1
JlexapToBBI KOOPAMHATHI U BEKTOPHI B TPOCTPAHCTBE 30y 1
Hrorosoe nmoBTopenne kypca reomerpuu 10 kimacca 124 1
TeMaTnueckoe MJIAHMPOBAHUE
«MoayJib ajiredfpa U Ha4YaJ1a aHAJIU3a»
11 xnacc 6a30BbIi ypoBeHb (3 yaca B Hezento, Bcero 102 u)
Tembl KonnuecTBO | KOHTpOJIBHBIE
4acoB paboThI
[ToBTOpenue kypca anreOpsl 10 kiacca 44
[TepBooOpaznas Oq 1
WNHuterpan 104 1
O060011eHNEe TOHATHS CTENIEHU 139 1
IToka3zarenbHast U orapudmudeckas QyHKIHS 18y 1
[Tpon3BoiHas MOKa3aTeNbHOMN U JorapupMUUecKoil GyHKIMH 144 1
DJIEMEHTBI TEOPUH BEPOSITHOCTEN 134 1
IToBTOpenue kypca anrebpsr 10 u 11 kmacca 214 1
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TeMaTnuyeckoe MJIAHUPOBAHUE
«MOAYJb AJIredpa U HAYAJIA AHATH32)

11 xnacc yrnyOneHHbIi ypoBeHb (5 4acoB B HEJlENI0, Bcero 175 u)

Tembl KosnuecTBO | KOHTpOJIBHBIE
4acoB paboThI
IToBTropenue kypca anredpsl 10 kiacca 94
MHorouyieHsl 124 1
Crenern u KopHU. CTenieHHbIC QYHKITMT 304 1
[TokazaTenbHas u jorapupmudeckas QyHKIUs 43y 1
ITepBooOpasHas 1 HHTETpa 124 1
DJEMEHTHI TEOPUH BEPOSITHOCTH U MaTEMATHYECKON CTATUCTUKU Ou 1
VYpaBHeHnust u HepaBeHCTBA. CHCTEMBl YpaBHEHUN U HEPABEHCTB 354 1
O6o0maroiiee MOBTOPEHHE Kypca anre0pbl U MaTeMaTUueCKOro 84
aHanu3a 3a 11 knacc
[ToBTOpeHue Kypca anreOpsl 1 MATEMATUYECKOTO aHAJIU3a 32 124 1
BECh Kypc 00y4eHus
TemaTu4eckoe NJIAHMPOBAHME
«MOAYJIb reOMeTPHUsD)
11 kmacc 6a30BbIi ypoBeHb (2 yaca B Hezento, Bcero 70 )
Tembl KosnnyectBO | KOHTPOJIbHBIE
4acoB palboThI
MeTo KOOpAMHAT B IPOCTPAHCTBE 154 2
[unuHap, KOHYC U 1Iap 174 1
OO6beMbl TN 224 2
HTtorosoe moBTOpeHUE Kypca reOMETpUH 144 1
TemaTuyeckoe NJIAHMPOBAHME
«MOIYJIb TeOMeTpHsD»
11 xnacc yrimyGneHHbIH ypoBeHb (5 4acoB B Hezento, Bcero 175 u)
Temsl KonnuecTtBo | KOHTpOJIBHBIE
4acoB paboThI
MHoOrorpaHHuKH 244 2
Tena BpaieHus 234 1
OO6BpeMBbl MHOTOTPaHHUKOB 174 1
OOBembl M MOBEPXHOCTH TeJl BPALLCHHUS 18y 1
HTtorosoe moBTOpeHNUE Kypca reOMETpUH 204 1
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