PaGouas nporpaMmma no maremaTuke 6a30B0oro ypous ais 10-11-x kiaaccon

IosicHuTeIbHAS 3aNTHCKA

Pabouas nmporpamma 1o yueOHomy npeamMery «MaTtemaruka» 6a3oBoro ypoBHs Ha 2022/23 y4ueOHbIi
ron st ooydaromuxcs 10-11-x kmaccoB MBOY “baun-tOptosckas CII Ne2y pazpaborana B
COOTBETCTBHH C TPEOOBAHHSIMHU:

e @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu [lopsika opranuzanuu
U OCYIIECTBJICHUS 00pa30BaTEbHON eI TEIbHOCTH [0 OCHOBHBIM 00111€00pa30BaTeIbHBIM
nporpamMMam — 00pa3oBaTeIbHBIM IPOTPaMMaM HavalIbHOTO OOIIETr0, OCHOBHOTO OOIIETO U
cpemHero odmiero oopa3oBaHUs»;

o mpuka3za MunoOpnayku ot 17.05.2012 Ne 413 «O6 yrBepxkaerann @I'OC cpennero odmero
00pazoBaHUY;

o CII 2.4.3648-20 «CanuTtapHO-3MHIEMHOJIOTUYECKHE TPEOOBAHUS K OpraHU3aUsIM
BOCIIUTAHMSI U O0YYCHUs, OTABIXA U O3[JOPOBIICHUS JACTEH M MOJIOJICKIY, YTBEPIKICHHBIX
MIOCTAHOBJICHHEM TJIABHOTO canuTapHOoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urueHnyeckre HOPMaTUBBI U TPeOOBaHUSI K 00ECIICUEHHUIO
Oe3omnacHoCTH U (WK) OE3BPEIHOCTH IS YeJIOBEKa (PaKTOPOB CPEIbl OOUTAHUS,
YTBEPKACHHBIX TIOCTAHOBJICHHEM TIJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e KOHIEMIIMU PAa3BUTHUS MAaTEMAaTHYECKOTO 00Pa30BaHUs, YTBEP)KICHHON pacIiopsKEHHEM
[TpaButenscTBa oT 24.12.2013 No 2506-p;

e paboucii mporpammsl Boctiutanust MBOY “baun-tOprosckast CIL Ne2y;

e VYMK. UI.A. Anumos, 10-11 k1. (6a30Bblii ¥ yriayOJIeHHbBIH YPOBHN).

e VYMK. II.A. Aranacss, 10-11 k1. (6a30BbIii YpOBEHB).

ITporpamma paccunrtana Ha 5 yacos B Heaenro, 170 gacoB B roa B 10-11-Mm kiaccax (13 pacuera Ha 34
yueOHbIX Hepenn), 340 yacoB 3a ypoBEeHb 00pa30BaHMSI.

IInanupyemsble pe3yJIbTAaThl OCBOEHHS Y4eOHOT0 MpeIMeTa

[TporpamMma obecnieunBaeT popMupoBaHUE Y O0yUAIOIIUXCSI MPEAMETHBIX, METANPEAMETHBIX U
JUYHOCTHBIX PE3yIbTATOB OOYUCHHUS.

JINYHOCTHBIE Pe3yJIbTATHI

OO1111e JINYHOCTHBIE PE3ybTaThl:

e poOccHCKas TPaKJAaHCKAsl MACHTUYHOCTh, NATPUOTU3M, YBAKEHHUE K CBOEMY HAPOAY, YYBCTBO
OTBETCTBEHHOCTH mepea PoanHOM, TOpOCTH 3a CBOM Kpaii, cBOo0 PonuHy, nponuioe u
HACTOsIIee MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun, yBaxkeHue rocy1apCTBEHHBIX CHMBOJIOB
(rep0O, ¢umar, rumH);

e Tpa)kJIaHCKas MO3UIUS KaK aKTUBHOTO U OTBETCTBEHHOTO YJIeHa POCCUKCKOT0 OOIIECTBA,
OCO3HAIOIIET0 CBOU KOHCTUTYIITMOHHBIC MPaBa M 005S3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MIPABOIOPSIOK, 00JIaJAOIIETO YYBCTBOM COOCTBEHHOTO JJOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIIETO TPATUIIMOHHBIE HAIIMOHAJILHBIE U OOIIEYEIOBEYECKUE TYMAaHUCTUYECKUE U
JIEMOKpaTUYECKHE LIEHHOCTH;

e TOTOBHOCTH K CcITy’keHHI0 OTE4eCTBy, €ro 3aIluTe;

e cOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 0OIIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JTUAJIOTEe KYJIBTYP, a TAKKE PA3THIHBIX
¢dbopM OOIIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOET0 MECTA B MOJUKYIBTYPHOM MHUPE;

e c(hOpPMHUPOBAHHOCTH OCHOB CAaMOPA3BUTHUS U CAMOBOCITUTAHUSI B COOTBETCTBHH C
00I1eYeI0BeUYeCKUMHU [IEHHOCTSMHU U UieaaMy TPaKJaHCKOTO 00IIeCTBa, TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIFHOM, TBOPUYECKOM M OTBETCTBEHHOU NEATEIILHOCTH;

e TOJEPAaHTHOE CO3HAHUE U MOBEACHUE B MOIUKYIHTYPHOM MUPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTHU JUAJIOT C IPYTUMH JIFOJAbMHU, TOCTUTATh B HEM B3aMMOTIOHMMAaHUs, HAXOUTh 001I1e
[N U COTPYTHUYATH JUIS UX TOCTHXKEHUS, CIIOCOOHOCTH MPOTUBOCTOSATH UEOJIOTHI
IKCTpEMHU3MA, HAITHOHATIN3MA, KCeHO(HOOMH, TUCKPUMHUHAITUH TI0 COIUATLHBIM,



PENUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IIPU3HAKaM U IPYTUM HETaTUBHBIM COLIMAIbHBIM
SIBJICHUSIM,

e HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JETbMHU MJIAJIIETO BO3PACTa, B3pOCIbIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeA0BATENBCKOM, IPOSKTHOMN 1
JpYrux BUAaX J€ATEIbHOCTH,

e HPABCTBEHHOE CO3HAHUE M MOBEJICHHE HA OCHOBE YCBOCHHUS OOIIEYEIOBEUYECKUX [IEHHOCTEH;

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO00pa30BaHUIO, Ha MPOTSKEHUU
BCEH KU3HU, CO3HATEIFHOE OTHOLICHNE K HETIPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO
yCIenHoM npodeccuoHaIbHON 1 00I1IeCTBEHHOM NesSTeIbHOCTH;

e ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI0
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

e TPUHATHE U peanu3alys LIEHHOCTeH 310pOBOro 1 0e30macHoro oopasa KU3HU, MOTPEOHOCTH B
(U3UIECKOM CaMOCOBEPIICHCTBOBAHNH, 3aHIATUSAX CIIOPTHBHO-03/I0POBUTEIILHOM
JESTEIbHOCTHIO, HETIPUSATUE BPEIHBIX MPUBBIYEK: KypEHUSs, YIIOTPEOJICHUS alIKOTr oI,
HapKOTHKOB;

e OepexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLICHHE K (PU3NYECKOMY U
IICUXOJIOTMYECKOMY 3/10pOBbIO — KaK COOCTBEHHOMY, TaK U JPYTUX JIIOJEH, yMEHHE OKa3bIBATh
MEPBYIO TOMOIIIb;

e 0CO3HAHHBINA BEIOOP Oymymiel mpodeccuu U BO3SMOKHOCTEH pean3anui COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB; OTHOIIIEHUE K MPO(eCcCHOHATLHOM NeSTEIbHOCTH KaK BO3MOKHOCTH
y4acTus B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAMOHAIBHBIX
po0Jem,;

e c(hOopMUPOBAHHOCTH IKOJIOTUIECKOTO MBIIIJICHUS, TOHUMAHUS BIMSHUS COITUAIEHO-

SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHON U COIMANIBHOM cpefibl; MpHUOOpeTeHne

OIIBITA YKOJIOTO HAIPABJICHHON NEATEIbHOCTH;

OTBETCTBEHHOE OTHOLIEHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O MIPUHATHS LICHHOCTEN

CEMEHHOM KU3HH.

JIMYHOCTHBIE pe3yIbTaThl B cepe OTHOMICHUs o0y4arommuxcs K Poccun kak k Poxune (OredecTBy):

e poccHiicKasi HICHTUYHOCTbD, CIOCOOHOCTh K OCO3HAHUIO POCCHIMCKON HICHTUYHOCTH B
HOJHUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K HCTOPUKO-KYJIbTYPHOU OOIIHOCTH
poccuiickoro Hapojaa u cyapbe Poccun, marpuoTusM, TOTOBHOCTH K CITy>KeHHIO OTEUYECTRY,
€ro 3allHuTe;

e YBa)XXCHHUE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Iiepes PoauHOM, rop1ocTH 3a CBOU
Kpaii, cBoro PoauHy, npouioe u HacTos1iee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun,
YBaXXCHUE K TOCYIapCTBEHHBIM cCUMBOJIaM (rep0, dJiar, TuMH);

e (opmupoBaHUE yBaKE€HUS K PyCCKOMY S3bIKY KaK rOCyIapCTBEHHOMY s13bIKY Poccuiickoit
®denepaliyy, ABIAIONIEMYCSI OCHOBON POCCUIICKON HIEHTUYHOCTH U TJIABHBIM (PAaKTOPOM
HAI[MOHAJIBHOTO CaMOOIIPEIEICHMS,

e BOCIHTAaHUE YBAXKEHUS K KYJIbTYpE, A3bIKaM, TPAJUIUAM U 00bIYasiM HAPOJIOB, MPOKUBAIOIINX
B Poccuiickoit denepanuu.

JInuHOCTHBIE pe3yIbTaThl B Chepe OTHOLIEHHS 00yJaroMXCsl K 3aKOHY, TOCYAapCTBY U K

IpaXJaHCKOMY OOIIECTBY:

e TPaXIAHCTBEHHOCTh, TPaKJIaHCKasl MO3UIUS AKTUBHOTO M OTBETCTBEHHOI'O WEHA
POCCHIICKOr0O 00IIEeCTBa, OCO3HAIOIIET0 CBOU KOHCTUTYIIMOHHBIE ITPaBa U 00SI3aHHOCTH,
YBaYKarOIIEro 3aKOH U IIPaBOMNOPSI0K, OCO3HAHHO IMPUHUMAIOIIETO TPAIULIHOHHbIE
HallMOHAJIbHBIE M 00IIIeUeIOBeUeCKUEe T'YMaHUCTUYECKHE U IEMOKPAaTHYECKHE [IEeHHOCTH,
TFOTOBOTO K Y4acTHUIO B OOIIECTBEHHOM KU3HH;

e c(hOopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILLECTBEHHOW MPaKTUKH, OCHOBAaHHOTO Ha AMAJIOTE KYJbTYp, a TAKXKE Pa3IMUHbIX
¢dopM 0011eCTBEHHOTO CO3HAHMUSI, OCO3HAHNE CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

e HMHTEpPUOPHU3ALIUS LIEHHOCTEN JEMOKPATHH U COILIMAIbHOM CONMMIAPHOCTH, TOTOBHOCTD K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOUIEHUH B IPYIIE WIN COLMAIbHON OpraHu3aluiy,



e TOTOBHOCTH OOYYarOMMXCS K KOHCTPYKTUBHOMY YYacCTHIO B IPUHATHH PELICHUH,
3aTparuBarOIINX UX MPaBa U HHTEPECH], B TOM YUCIIE B PA3INYHBIX (hOpMax OOIIEeCTBEHHOM
caMOOpraHu3alli, CaMOYTIPaBJICHHs], OOIIECTBEHHO 3HAUUMOM JIeATENbHOCTH;

e TIPUBEPKCHHOCTH HJICSIM WHTEPHALMOHAIM3MA, APY>KOBI, PABEHCTBA, B3aMMOIIOMOIIY HAPO/IOB,;
BOCIIUTAHHUE YBAKUTEIHHOTO OTHOLICHHS K HAIIMOHAIBHOMY JJOCTOMHCTBY JIFOJEH, UX
YyBCTBaM, PEITUTHO3HBIM YOCIKICHUSM,

e TOTOBHOCTH OOYYAIOIIMXCS MPOTUBOCTOSATH UACOJIOIMH SKCTPEMU3MA, HAIIMOHAIIN3MA,
KceHO(OOUH; KOPPYIIIHH; TUCKPUMHUHAIIMH 110 COITUATBHBIM, PEIIUTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM U JIPYTUM HETaTUBHBIM COIIMAIbHBIM SIBICHUSM.

JlnuHoCTHBIE pe3yabTaThl B chepe OTHOMICHUH 00YJarOIIUXCS C OKPY>KAIOIIUMU JIFOIbMU:

e HPABCTBEHHOE CO3HAHWE U TMOBEJICHUE HA OCHOBE YCBOCHUS OOIIEUETIOBEUSCKHUX IICHHOCTEH,
TOJIEPAHTHOT'O CO3HAHMSI U MTOBEACHUS B MOJUKYIHTYPHOM MUPE, TOTOBHOCTU U CIIOCOOHOCTH
BECTH JIUAJIOT C IPYTHMH JIFOJIbMH, TIOCTHTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh OOIIIHE
LEJU U COTPYTHUYATH JUIS UX JTIOCTHIKEHUS,

MPUHITHE TYMaHUCTUYECKHX [IEHHOCTEH, 0CO3HAHHOE, YBAKUTEIBHOE U T0OpOKeIaTeIhHOe
OTHONICHHE K IPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

CIIOCOOHOCTH K COTEPEKUBAHUIO M (DOPMHUPOBAHHE TIO3UTHBHOTO OTHOIIICHUS K JFOISM, B TOM
YHCIIe K JIMIaM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS M HHBANUAAM; OEpEKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (DU3MUECKOMY U TICUXOJIOTHUECKOMY
3I0POBBIO IPYTUX JIIOJIeH, YMEHUE OKa3bIBaTh MEPBYIO TTOMOIIIb;

(hopMHPOBaHHE BBEIPAKCHHOW B MTOBEJACHUH HPABCTBCHHOW TTO3UIINH, B TOM YHUCJIC
CIIOCOOHOCTH K CO3HATENbHOMY BBIOOPY /100pa, HPAaBCTBEHHOT'O CO3HAHUS U TIOBEJICHUS Ha
OCHOBE YCBOCHHS OOIIEUEIIOBEUCCKUX [IEHHOCTEH M HPaBCTBEHHBIX YYBCTB (YECTH, 10T,
CIPaBETUBOCTH, MUJIOCEPUS U APYKETFOOH);

pa3BHTHE KOMIIETCHIIMIA COTPYTHUYCCTBA CO CBEPCTHUKAMH, JCTHMH MJIQJIIIETO BO3PACTa,
B3pPOCJIBIMH B 00pa30BaTeIbHON, OOIIIECTBEHHO TOJIE3HOM, yueOHO-UCCIIe0BaTENbCKOMH,
MPOSKTHOM M IPYTUX BUIAX ACSITEIHLHOCTH.

JInuHOCTHBIE Pe3ybTATHI B Chepe OTHOMICHUS 00YJAIOIIUXCS K OKPYKAIOIIEMy MUY, )KUBOM MPUPOE,
XYIOKECTBEHHOU KYJIBTYpE:

e MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTH
HAyKW, TOTOBHOCTh K HAYYHO-TEXHUIECKOMY TBOPYECTBY, BJIAJICHUE IOCTOBEPHOU
uH(pOopMaIielt o MepeIOBBIX JOCTIKEHUAX U OTKPBITUSX MUPOBOW U OTEYECTBEHHON HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 yCTPOMCTBE MUpa U OOIIECTRA,

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO00pa30BaHUIO, Ha MPOTSHKEHUU
BCEH J)KM3HU, CO3HATEILHOE OTHOIICHHUE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBHUIO
yCHenHoi npodeccuoHaIbHON 1 00IIeCTBEHHOM NesTEIbHOCTH;

e JKOJIOTHYECKAs KYJIbTypa, OepekHOE OTHOIICHUE K POAHON 3eMJIe, TPUPOTHBIM 00TaTCTBaM
Poccun u Mupa; moHUMaHue BIUSHUS COIIMATbHO-D)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE
MIPUPOJTHOM U COIMAIEHOM CPEJIbl, OTBETCTBEHHOCTD 32 COCTOSIHUE TIPUPOTHBIX PECYPCOB,3
YMEHHMsSI U HaBBIKU Pa3yMHOTO IPUPOIOTIOIB30BAHMS, HETEPIIUMOE OTHOIIICHUE K JEHCTBHSIM,
HAHOCSIIUM BPE]I YKOJIOTHH; TPHOOPETEHUE OITBITAa YKOJIOTO HAIIPABICHHOW JEATCIILHOCTH;

e OCTETUYECKOE OTHOMICHHS K MUPY, TOTOBHOCTB K ACTETHUECKOMY O0YCTPOICTBY COOCTBEHHOTO
OnbITa.

JInaHOCTHBIE Pe3ybTATHl B Chepe OTHOMICHHUS 00YJArOIIMXCS K TPYAY, B chepe COlManbHO-
SKOHOMHUYECKUX OTHOILICHHIA:

e OCO3HAHHBIN BEIOOP OyaymIel Tpoheccuu Kak MyTh U CIIOCO0 peann3aii COOCTBEHHBIX
KU3HECHHBIX TUIAHOB,

e TOTOBHOCTH OOYYAIOIINXCs K TPYJAOBOU MPO(HEeCCHOHATBLHOM IEATENHHOCTH KaK K
BO3MOXXHOCTH Y9aCTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MTPOOIIEM;

e TOTPEOHOCTH TPYIAUTHCS, YBAXKCHHE K TPYY H JIOISM TPY/Ia, TPYIOBBIM JTOCTHKESHUSM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K PAa3HBIM BHIaM TPYAOBOI
JESTSIIbHOCTH.



JlnanocTHBIE pe3ynbTaThl B chepe GU3nIecKoro, MCUXOJIOTHIECKOTO, COIUATBLHOTO U aKaJIeMHUYECKOTO
Onaromnony4dunsi 00y4Jaromuxcs:

e (U3MYECKOE, SMOIMOHATBHO-TICUXOJIOTHYECKOE, COIMaIbHOE OJIaromnonydne o0yqaronmxcs B
KU3HU 00pa30BaTeIbHON OpraHu3alliy, OUIYIIICHHE JEThMH 0€30MacCHOCTH U
MICUXO0JIOTHYECKOTo KoM opTa, MHPOPMAITMOHHON 0€30TIaCHOCTH.

MeTtanpeaMeTHbIe pe3yJabTAThI
OO6mue MeTanpeIMeTHBIE Pe3yJIbTATHI.

e YMEHHUE CAMOCTOSITEIILHO ONPEENSTh eI IEATEIbHOCTH M COCTABIIATH TUIAHBI IEATEIHLHOCTH,
CaMOCTOSTEIIbHO OCYIIECTBIISATh, KOHTPOJHUPOBATh U KOPPEKTHUPOBATH JIEATCILHOCTD,
HCITOJIH30BaTh BCE BO3MOXKHBIC PECYPCHI JIJIsl JOCTH)KCHHUS MTOCTABIICHHBIX IIeJIeH 1
peau3anuy MIaHOB JAeSITeIbHOCTH; BRIOMPATh YCIIEIIHBIE CTPATETUN B PA3IMYHBIX
CUTYaIUsX;

e yYMEHHE MPOAYKTUBHO OOMIATHCS U B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
JEATeTLHOCTH, YIYUTBIBATh MO3UIIUN JPYTHUX YIACTHUKOB JIEATEILHOCTH, 3PPEKTHBHO
pa3pemath KOHQIUKTHI;

e BJAJCHUE HABBIKAMHU ITO3HABATEIHHOM, YI€OHO-UCCIIEI0BATEIBCKON U MTPOCKTHOM
JESITCIILHOCTH, HaBBIKAMU Pa3pelieHHs MpoOJIeM; ClIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB peUICHUS MPAaKTUYECKUX 3a/1a4, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB TIO3HAHHSI;

e TOTOBHOCTH M CITIOCOOHOCTH K CAMOCTOSITEIIbHOM MH(POPMAIIMOHHO-TIO3HABATEILHOM
JESITCIIbHOCTH, BIIQJICHHE HABBIKAMU TIOJTYyYSHHUS HEOOXOAMMON HHPOPMAITUU U3 CIIOBAPE
pa3HbIX TUIOB, YMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX HWH(OpMaLUH,
KPUTHYCCKH OIICHUBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO, TIOTYyIaeMYI0 U3 Pa3TUHIHBIX
HCTOYHHUKOB;

e YMEHHE HCIOIh30BaTh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
(MKT) B pelieHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3alMOHHBIX 33124 C
coOroficHrEeM TPeOOBAaHUI IPrOHOMUKH, TEXHUKH O€30ITACHOCTH, THTUEHHBI,
pecypcocOepexeHus, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

e YMEHHE OIpPEACATh Ha3HAYCHUE U (YHKIIMH PA3TUYHBIX COIMATLHBIX HHCTHTYTOB;

e YMEHHE CAMOCTOSITENIFHO OIEHUBATh M MPUHUMATh PEIICHUS, OTPEACISIONINE CTPATETHIO
MOBEJICHUS, C YICTOM TPaXKTaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

e BIJIAJICHUE SI3BIKOBBIMU CPEJICTBAMU — YMEHHE SCHO, IOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3peHUs, UCTIOIh30BaTh a/ICKBATHBIC I3BIKOBBIC CPEJICTBA,

e BIIaJICHUE HABBIKAMHU MMO3HABATENBHON pepriekcun Kak OCO3HAHUS COBEPIIaeMbIX JEHCTBUI U
MBICITUTEIIEHBIX MTPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHHH, IPAHUI] CBOCTO 3HAHHUS H
HE3HaHUs1, HOBBIX IMO3HABATENBHBIX 33/1a4 U CPEJICTB UX TOCTHXKEHUSI.

IIpenmeTHbIe pe3yabTaAThI
OO01ue npeaMeTHbIE Pe3yIbTaTh:

e CPOPMUPOBAHHOCTH MPEICTABICHUN O MATEMATHKE KaK 9YaCTH MUPOBOM KYJIbTYPBI U O MECTE
MaTeMaTHKH B COBPEMEHHOU [TUBUJIM3AINH, O CIIOCO0aX OMUCAaHUS HA MaTEMaTHYEeCKOM SI3bIKE
SBJICHUM peaJbHOTO MUpa,;

e cOPMUPOBAHHOCTD MPEACTABICHUN O MATEMATUYECKUX MOHATHAX KaK O BaXKHEHIIINX
MaTEeMaTHYECKHUX MOJIEIISIX, TIO3BOJISIONINX OMKMCHIBATH U M3ydaTh Pa3HbBIC TPOIECCH
SIBIICHUS; TOHUMAaHNE BO3MOKHOCTH aKCHOMAaTHYE€CKOT'O MTOCTPOCHUSI MaTEMAaTHUYECKUX
TEOPHIL;

e BIIAJICHUE METOJAMHU JOKA3aTENbCTB U AITOPUTMOB PEIICHHSI; YMEHUE X IPUMEHSTB,
MIPOBOJIMTH JTOKA3aTEIBHBIC PACCYKIACHHS B X0JI¢ PEIICHUS 3a7ad,

e BIIAJICHUE CTAHJAPTHHIMH MPUEMaMH PEIICHHS PAITUOHATBHBIX M UPPALIMOHABHBIX,
MOKA3aTeIbHBIX, CTENICHHBIX, TPUTOHOMETPHYCCKUX YPAaBHECHUI M HEPABCHCTB, UX CHCTEM,;
MCIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM, B TOM YHUCIIE JJIsl IOUCKA MTYTH PEIeHUs
Y WITIOCTPAIMA PEIICHUs] ypaBHEHUH ¥ HEPABEHCTB,

e CcOPMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHSX, UACSIX U METOAAX
MaTeMaTHYeCKOr0 aHaJIN3a,



e BJAJCHUE OCHOBHBIMHU MOHATHUSIMHU O IJIOCKUX U IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaxX; C(HOPMUPOBAHHOCTh YMEHUS PACIIO3HABATH HA YEPTEkKaX,
MOJIEJISIX U B PeaIbHOM MUPE reOMeTpUUecKre (PUryphl; MpUMEHEHHE U3yYECHHBIX CBOWCTB
reoMeTpuueckux GUryp u GopmyI Il pEIICHUS TEOMETPHUSCKUX 3a7a4 U 33724 C
MIPAaKTUYECKUM COJIEP)KAHUEM;

e COPMUPOBAHHOCTH MPEACTABICHHUN O TIPOIECCAX U SIBICHUSIX, HMCIOIIUX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE, 00 OCHOBHBIX MOHSTUAX
AJIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHUN HAXOAUTh U OLICHUBATh BEPOSITHOCTH
HACTYIUICHHS COOBITUH B MPOCTEUIINX MPAKTUYECKUX CUTYaLlUsIX U OCHOBHbBIE
XapaKTEPUCTUKH CIy4YalHbIX BEJIUYMH,;

e BJIAJICHUE HABBIKAMH MCIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX IIPOTrPaMM MPH PELICHUU
3azay.

DJIeMEeHTbI TEOPUM MHOKECTB M MATEMATUYECKOM JIOTUKH

BrllyCKHHMK HayuuTc:

e ONEpUpPOBATH HA OA30BOM YPOBHE MOHATUAMH: KOHEYHOE MHOKECTBO, SJIEMEHT MHOKECTBA,
MOJIMHOXKECTBO, NepeceueHne U 00beIMHEHNE MHOXKECTB, YHCIOBbIE MHOKECTBA HA
KOOPAMHATHOU MPSIMOH, OTPE30K, UHTEPBAI,;

e OIEpHpPOBaATh Ha 0A30BOM YPOBHE MOHSTUSIMH: YTBEPKICHHUE, OTPUILIAHUE YTBEPKICHUS,
VCTUHHBIC U JIOKHBIC YTBEPKICHHUS, IPUIHHA, CIICJICTBUE, YaCTHBIN CITydail 001Iero
YTBEPKJICHUSI, KOHTPIIPUMED;

e HAXOJUTh MEPECCUCHHUE U O0BEAMHEHUE IBYX MHOKECTB, MPEICTABIICHHBIX rpad)uueCcKu Ha
YHUCJIOBOM MPSIMOM; CTPOUThH HA YUCIOBOW MPSAMOI IOJIMHOXKECTBO YHCIOBOI'O MHOXKECTBA,
3a/IaHHOE MTPOCTEUINMH YCIOBUSIMU;

e pacmo3HaBaTh JIOXKHbBIE YTBEPXKJICHUS, OUTMOKH B PACCYXKJACHUSIX, B TOM YHCIIE C
WCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B noBceHeBHOM KU3HU U MIPU U3YyYEHUU JPYTUX MPEAMETOB: [

e HCMOJIb30BATh YHCJIOBBIE MHOKECTBA HA KOOPJIUHATHOMN MIPSAMOM JIJIs1 OTMCAHUS PEATbHBIX
MIPOLIECCOB U SBJICHMIA,

e TMPOBOJUTH JIOTUYECKHUE PACCYKJICHUS B CUTYAIUSX [TOBCEIHEBHOM KU3HU.

BrINyCKHHUK OJIYYUT BO3MOKHOCTh HAYUUTHCS:

e OIEPUPOBATH MOHATUSAMHU: KOHEUYHOE MHOKECTBO, AJIEMEHT MHOKECTBA, IMTOJMHOKECTBO,
nepecedeHre U 00beAMHEHNE MHOKECTB, YUCIOBbIE MHOXKECTBA HA KOOPIUHATHON MPSIMOH,
OTPE30K, HHTEPBAJI, TOJIYUHTEPBAJ, MPOMEKYTOK C BHIKOJIOTOW TOUKOM, rpaduyeckoe
MIPEJACTABIEHUE MHOXKECTB Ha KOOPAMHATHOU IUIOCKOCTH;

e OIIEPUPOBATH MOHATUSIMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKIACHUS, ICTUHHBIE U JIOKHBIE
YTBEPXKACHHUSI, TPUYMHA, CIIEACTBHE, YACTHBIN clTydail 00IIeTo YTBEpKASHUS, KOHTPIIPUMED;

e MPOBEPATH NPUHAIIEHKHOCTD FJIEMEHTAa MHOKECTBY;

e HAXOJUTH NepecedeHrne U 00beAMHEHNE MHOKECTB, B TOM YHCIIE MPEACTaBIEHHBIX
rpaduyecky Ha YUCIOBOM MPSIMOM U Ha KOOPJUHATHOM MJIOCKOCTH;

e TIPOBOJUTH JOKa3aTeNbHBIC PACCYKACHUS II 000CHOBAHUSI HICTUHHOCTU YTBEPIKICHUN.

B noBceHEBHOM KU3HU U TIPU U3YYECHHUH APYTUX TPEAMETOB:

* HCIHOJIb30BATh YHCIIOBBIE MHOKECTBA HA KOOPAMHATHOM IIPSMOW U Ha KOOPIMHATHOMN
TJIOCKOCTH JIJIS ONUCAHUs PEaJIbHBIX MPOIECCOB U SIBJICHUI;

e IIPOBOJUTH JIOKA3ATEIIbHBIE PACCYKICHUS B CUTYAIUAX ITOBCEIHEBHOM KU3HU, IIPU PELIEHUN
3a/a4 U3 JPYrux MpeaIMeTOB.

Yuciia ¥ BbIpaKeHUs

[IBBITyCKHUK HAYYUTCSI:

e OIEpHpPOBaATh Ha 0A30BOM YPOBHE MOHSITHUSIMHU: 11€JI0€ YHCIIO, JEIMMOCTh YHUCE,
OOBIKHOBEHHAs APOOK, NeCATUYHAS IPOOb, PAIMOHAIBHOE YUCIIO, TPUOIMKEHHOE 3HAUCHUE
YHUCJIa, 4aCTh, J0JIs, OTHOLIEHUE, IPOLIEHT, MOBBILICHUE U TOHMKEHHUE HA 3aIaHHOE YK CIIO
MPOIICHTOB, MACIITa0;

e OIEpHpPOBaATh Ha 0A30BOM YpOBHE MOHATUSIMH: Jorapu(mM Yuciia, TPUroHOMeTprudecKas
OKPYKHOCTb, TpaJlyCHasi Me€pa yrIJia, BeJIMYMHA yTJIa, 3aJJaHHOI0 TOYKOM Ha



TPUTOHOMETPUUYECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YTJI0B, HMEIOIINX
[IPOU3BOJIbHYIO BEIIMYHHY,

e BBINOJHATH apU(PMETHUECKUE ICHCTBUSA C LETBIMU U PALIMOHATIBHBIMY YKMCIaMH; [ BBIIOIHSTH
HECIIOKHBIE PE0OPa30BaHMSI YMCIOBBIX BEIPAKEHUH, COJIEpKAIIUX CTETIEHU YnCell, TH00
KOPHU M3 4ucell, J100 jorapuMbl YUCe;

e CpaBHHUBATH pallMOHAIbHBIE YHCIa MEXKAY COO0i;

e OLICHUBATb U CPABHUBATH C PALlMOHAIBHBIMY YMCJIAMU 3HAYEHUS LIEIIBIX CTCTIICHEH YHCEll,
KOpHEH HaTypaJbHOU CTETIEHU U3 YUCEJI, JOrapru(pMOB YHCEN B IPOCTHIX CIIydyasX;

e M300paxkaTh TOUKAMM Ha YUCIIOBOM MPSAMOM 1eJIble U palliOHAJIbHBIE YNCIIA;

e M300pakaTh TOYKAMM Ha YUCIIOBOM MPSAMOM LeJIble CTEIIEHHU YUCell, KODHU HaTypalbHON
CTETICHU M3 YHUCEJI, JOrapru(Mbl YUCEI B IPOCTHIX CIyYasX;

 BBIIOJHSITH HECIOKHBIE PEe0OPa30BaHUs LIEIbIX U IPOOHO-PAL[MOHAIBHBIX OyKBEHHbIX
BBIPAKECHUH;

e BBIPAXXAThb B IIPOCTEHIINX CIIyYasiX U3 PABECHCTBA OJHY IIEPEMEHHYIO Yepe3 ApYyTHe;

e BBIYUCIATH B IPOCTHIX CIIy4yasiX 3HAYCHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHHIA, OCYIIECTBIISASA
HE00X0/IMMbIe MOJCTAHOBKH U IIpeoOpa30BaHus;

e M300paXkaTh CXEMATUYECKH YroJl, BETMYMHA KOTOPOTO BhIpaKEHA B rpajycax;

e OLIEHUBATb 3HAKHU CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB.

B noBceiHEBHOM KU3HU U NIPU U3YYEHUH IPYTUX yUYEOHBIX IPEIMETOB:

e BBINOJIHATH BBIYMCICHUS IPU PELICHUH 3a1a4 IIPAKTUYECKOT0 XapaKTepa;

e BBINOJIHATH IPAKTUUYECKUE PACUETHI C UCIIOJIB30BaHUEM IIPU HEOOXOJUMOCTH CIIPABOYHBIX
MaTEpUAJIOB U BBIUNCIUTEIbHBIX YCTPOUCTB,;

e COOTHOCHUTH p€ajbHbI€ BEIMUNHBI, XapaKTEPUCTUKH 0OBEKTOB OKPYXAIOIIETO MUpa C UX
KOHKPETHBIMHU YHUCIIOBBIMU 3HAYCHUSIMH,

e HCIOJB30BATh METOABI OKPYTJICHUS, TPUOIMKEHHS U TIPUKUAKH IIPH PEIICHUH MPAKTUIECKUX
3aJa4 [NOBCEIHEBHOM )KU3HHU.

BBIITyCKHHK ITOJIy9UT BO3MOKHOCTh HAYYUThCS:

e CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: LIE€J0€ YUCIIO, JETUMOCTh YUCEN, OOBIKHOBEHHAs 1pO0b,
JecATUYHAs APOOb, pallMOHAIEHOE YHCII0, MPUOIMKEHHOE 3HAYCHHE YHCIIa, YacTh, O,
OTHOILIEHHE, TPOLIEHT, MOBBIIIEHUE U MOHWKEHNE Ha 3aJJaHHOE YKMCIIO IPOLIEHTOB, MacIlTao;

e IIPUBOAMTH IPUMEPHI YACEI C 3aJaHHBIMU CBOMCTBAMH JIEJTUMOCTH;

e OIEpUPOBATh MOHATUAMHU: JIOTapU(M YUCIIa, TPUTOHOMETPHUECKAs! OKPYKHOCTh, paJluaHHAs U
rpaaycHas Mepa yria, BeJIM4YHHA YIJIa, 33JaHHOI0 TOYKOM Ha TPUTOHOMETPUIECKON
OKPY>KHOCTH, CUHYC, KOCUHYC, TAHI'€HC ¥ KOTAHT'€HC YIJIOB, UMEIOLIUX IIPOU3BOJIBHYIO
BEJIMYMHY, YUCJIA € U T,

e BBINOJHATH apu(PMETHUECKUE JISHCTBUS, COUeTasi yCTHbIE U MUCHbMEHHBIE IPUEMBI, IPUMEHSIS
IIpU HEOOXOIMMOCTH BBIYMCIIUTENIbHbBIE YCTPOICTBA,

e HAXOJUTb 3HAYECHMS KOPHs HATYPaJIbHOU CTEIIEHH, CTEIIEHU C PAllHOHAIBHBIM [T0KA3aTEIIEM,
jorapudma, UCIoNb3ys IpU HEOOXOUMOCTH BBIYHCIUTENbHBIE YCTPOUCTBA;

e TIOJIB30BAThCS OLEHKON U MIPUKUIKOU IIPU IIPAKTUYECKUX pacyeTax;

e TPOBOJUTH IO U3BECTHBIM (pOpMyJiaM U MpaBuiaM rnpeoOpa3oBaHusi OYKBEHHBIX BBIPAKEHUI,
BKJIIOYAOIUX CTETIEHU, KOPHH, JIorapu(Mbl 1 TPUTOHOMETPUUECKUE (PYHKLINY,

e HAXOAWUTbh 3HAYEHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYILIECTBIISASA
HE00X0/IMMbIe MOJCTaHOBKH U IpeoOpa3oBaHus;

e U300paXkaTh CXEMAaTUYECKHU yrojl, BEIMYMHA KOTOPOTO BhIpAXKEHA B Ipajycax WM paJuaHax;

e HCIONB30BATh MPU PEUICHNUH 33134 TaOJINYHbIE 3HAYCHUSI TPUTOHOMETPUYECKUX (PYHKIIUI
yIIIOB,;

e BBINOJHATH NEPEBOJI BEJIMYMHBI YTJ1a U3 paJuaHHON Mephl B IPayCHYIO U 00paTHO.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX YU€OHBIX IPEeaIMeTOB: [

e BBINOJIHATH JAECUCTBUS C YACIOBBIMU JAHHBIMU IIPU PEIICHUHU 3a7a4 IPAKTUUECKOr0 Xapakrepa
W 3aj1a4 U3 pa3IMyHbIX o0acTel 3HaHUH, UCTIONb3Ys IPU HEOOXOAUMOCTH CIIPAaBOYHBIE
MaTepHaJibl ¥ BEIYUCIUTEIbHBIE YCTPOUCTBA,



e OLIEHUBATh, CPABHUBATH U UCIOJIB30BAThH MIPU PEIICHUN MTPAKTUUYECKHUX 3a/1a4 YUCIOBbIE
3HAUEHUS PEATbHBIX BEJIMYUH, KOHKPETHBIC YHCIOBBIC XapaKTEPUCTHKN O0OHEKTOB
OKpPY’KAaroIIero Mupa.

YpaBHeHUs1 U HEPABEHCTBA
[/ BBITyCKHUK HAYyYUTCS:

e peliaTh TUHEHHBIC ypaBHEHUS U HEPABEHCTBA, KBAAPATHBIC YPABHCHUS;

e pemaTh Jorapupmudeckue ypaBaenus suaa «log a (bx + ¢) = d» u npocreiiiire HepaBeHCTBA
Buza «log a x < dy;

e peliath MoKa3aTelbHbIC YpaBHEHHUs BUIA «a bX + ¢ = d» (rae d MOKHO IpeACTaBUTh B BUIC
CTEIEeHU C OCHOBAHHMEM @) U MpoCTeiiinne HepaBeHcTBa Biaa «@ X < d» (rae d MoKHO
IPE/ICTABUTH B BUJIC CTCIICHU C OCHOBAHUEM a);

e TMPUBOAUTH HECKOJIBKO MPUMEPOB KOPHEW MPOCTEHIIIEr0 TPUTOHOMETPHUECKOTO YpaBHEHUS
BHUJIa «SIN X = @», «COS X = ay», «tg X = a», «Ctg X = a», rae & — TabIM4YHOe 3HAYCHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUUYECKON (PYHKIINH.

B moBce1HEBHO )XKH3HU U MIPU U3YYCHUH IPYTHX MPESIMETOB!

e COCTaBJIATH U pPellaTh YPABHEHUS U CUCTEMbI YPaBHEHHH MPU PELICHUH HECIOKHBIX
MPAKTUYECKHUX 3a71ad.

BbIyCKHHUK TTOTyYUT BO3MOKHOCTh HAYUUTHCS:

e pemaTh palroHAIBHBIC, IOKA3aTEbHBIC U JIOTapU(MUIECKHE YPABHEHUS U
HEPaBEHCTBA, IPOCTEHIINe HPPAIMOHATILHBIE U TPUTOHOMETPUYECKUE YPaBHEHUS,
HEPABCHCTBA U UX CHCTEMBI;

e HCMOJB30BaTh METOABI PELICHHUS YPAaBHEHHI: MPUBEICHHE K BUAY «IIPOU3BEACHNUE PABHO
HYJTIO» WIN «4aCTHOE PaBHO HYIIOY, 3aMEHA MIEPEMEHHBIX;

e HCIMOJB30BaTh METOJ UHTEPBAJIOB JIJISl pELICHUS HEPABEHCTB,;

e HCIOJB30BATh IpaMuECKUil METOT ISl MPUOIMKEHHOTO PEIICHUs] YPaBHEHUH U HEPAaBEHCTB;

e HU300paxkaTh HA TPUTOHOMETPUUECKON OKPYKHOCTH MHOKECTBO PEIICHUN MPOCTEHIINX
TPUTOHOMETPUYCCKHUX YPaBHEHHUI 1 HEPABCHCTB;

e BBINOJHATH OTOOP KOPHEH ypaBHEHUI WM PEIICHUI HEPABEHCTB B COOTBETCTBUU C
JIOTIOTHUTEITLHBIMU YCIIOBUSIMU M OTPaHUICHHUSIMH.

B nmoBce1HEBHOM KU3HU U NIPU U3YUYEHUH IPYTUX YUEOHBIX MPEIMETOB:

e COCTaBJISITh M PEIIaTh yPaBHEHUS, CHCTEMbI YPAaBHCHHI W HEPABCHCTBA MPH PEIICHUH 33]1a9
JIPYTUX y4EOHBIX MPEAMETOB,

e HCIIONB30BATh YPAaBHEHUS U HEPABEHCTBA JIJIS IIOCTPOCHUS M UCCIIEAOBAHUS MPOCTEHIITNX
MaTeMaTHUYECKUX MOJIENeN peabHbIX CUTYaAIlui WK MPUKIAIHBIX 3a7ad;

e YMETh MHTEPIIPETHPOBATH IMOTYICHHBIN MIPH PEIICHUN YPABHCHHSI, HEPABCHCTBA HITH CHCTEMBI
pe3ynbTaT, OIEHUBATh €r0 MPaBIONOA00HE B KOHTEKCTE 3aJaHHON peallbHOM CUTYaIH WU
MPUKJIAAHON 3a/1a4u.

DOyHKIUH
BBITyCKHUK HAYIUTCS:

e OIEpHpPOBaATh Ha 0A30BOM YPOBHE MOHITHUSIMH: 3aBUCUIMOCTb BEJIHYMH, QYHKIUS, apTYMEHT U
3HaYeHne QyHKINHU, 00JIaCTh OTPEIEICHUS U MHOKECTBO 3HAUeHUH (YHKIINH, rpaduk
3aBUCHUMOCTH, TpapuK GyHKIIUH, HYIH QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHHEe Ha YMCIOBOM IPOMEXKYTKE, YOBIBAaHHE HA YUCIIOBOM IPOMEXYTKE, HAHOOJIbIIIee
Y HaMEHbIllee 3HaueHne (QYHKIIMU Ha YUCIOBOM MPOMEKYTKE, MepuoIndeckas GyHKIus,
NIEpUOT,

e OIEpHPOBATH Ha 0A30BOM YPOBHE MOHITUSIMH: MPsiMasi U 00paTHask IPOMOPIIUOHATEHOCTS,
JTUHEHAs, KBaJpaTHIHAs, JJorapuhMUIecKas U moka3aTelibHas (QyHKITHH,
TpUTOHOMETpHUeCKHue QyHKINY,

e pacrno3HaBaTh I'padUKU AMEMEHTAPHBIX PYHKINNA: MPsSMON U 00paTHON MPONOPIIMOHATBHOCTH,
JTUHEHHOM, KBaJpaTUIHOH, IOTapuMUIECKON U TIOKa3aTeIbHOM
GyHKIMHI, TPUTOHOMETPUUECKUX (YHKIIHIH;

e COOTHOCHUTH TpadUKU ANEMEHTAPHBIX (PYHKIUN: IPSIMON U 0OOPATHOM MPOMOPIIHOHATHHOCTH,
JUHENHOMN, KBaJpaTUYHOH, JIoTapu(pMUUIECKON 1 TTOKa3aTeIbHON (PYHKIHH,
TPUTOHOMETPHUECKUX (YHKIHH ¢ GopMynaMu, KOTOPIMHA OHH 33/1aHBI,



e HaxOAWTh IO rpaduKy NpUOIHKEHHO 3HaUEHUs (PYHKIMH B 3aJaHHBIX TOUKaX; [] onpenensiTh
1o rpaduky cBoMCTBa GyHKIMH (HYJIH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKU
MOHOTOHHOCTH, HaHOOJIBIINE U HANMEHBIIINE 3HAYCHUS U T. I1.);

e CTPOUTH 3CKU3 TpaduKa PyHKIUH, YIOBIECTBOPSIONICH IPUBEICHHOMY Ha0OPY yCIOBUI
(mpomerxyTku Bo3pacTanust/yObIBaHus, 3HAUCHUE QYHKIMU B 331aHHOM TOUKE, TOUYKU
9KCTPEMYMOB H T. 11.).

B noBceiHEBHOM KM3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB!

e OIpENeNATh MO IpaduKkaM CBOMCTBA PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH (HauOOJIbIINE U
HalMEHBIINE 3HAYEHUs, IPOMEXYTKH BO3pacTaHUs U yObIBaHUS, IPOMEXYTKU
3HAKOIOCTOSIHCTBA U T. IL.);

e HUHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALUH.

BBIITyCKHMK IIOJIy4UT BO3MOKHOCTb Hay4UThCS:

e OIEpPUPOBATH MOHATUSAMH. 3aBUCUMOCTb BEIMYHH, (YHKIINS, apTYMEHT U 3HaueHHE ()yHKIIHH,
001acTh OnpeaeneH sl U MHOXKECTBO 3HaYeHUH (yHKIMHU, TpaduK 3aBUCUMOCTH, rpaduk
GbyHKUIMY, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA, BO3pacTaHUE HA YMCIOBOM
IPOMEXKYTKE, yObIBAHUE HAa YHCIIOBOM IIPOMEKYTKE, HauOOJIblIee U HAUMEHbILIEE 3HAUCHMS
(GYHKINU Ha YHCIOBOM MPOMEXKYTKE, IepuoandecKas (QyHKIHs, IEPUOl, YeTHAS U HEYETHAs
byHKINH,

e OIEpPUPOBATh MOHATUSAMU: IpsiMasi U 0OpaTHasi MPONOPLUOHAIBHOCT, JINHEHHAS,
KBaJpaTHU4Has, JorapupMuUecKas 1 nokasateibHas (pyHKIUH, TPUTOHOMETPUYECKHE
byHKINH,

e ONpeAenATh 3HaYyeHHEe (QYHKIMU 10 3HAYEHUIO apryMeHTa P pa3IMuHbIX clloco0ax 3alaHus
byHKINH,

e CTPOUTH rpa)UKU U3yYEHHBIX (YHKIMH;

e OIKCHIBATh 10 TpauKy U B MIPOCTEHIINX CIIydasX Mo (popmyrie MoBeACHHUE U CBOICTBA
(byHKUMH, HAXOAUTh 1O rpaduKy GYHKIMHM HAauOOJBbIINE U HAMMEHbILINE 3HAYCHMUS;

e CTPOUTH 3CKU3 TpaduKa PYHKIIUH, YIOBIECTBOPSIONICH TPUBEICHHOMY Ha0OPY yCIOBUI
(mpomerxyTku Bo3pacTanust/yObIBaHus, 3HAUCHUE DYHKIMU B 331aHHOM TOUKE, TOUYKU
IKCTPEMYMOB, aCUMITOTHI, HYJIU GYHKIHH U T. [1.);

e pelaTh ypaBHEHUs, IPOCTEHIIINE CUCTEMBl YPaBHEHUM, UCIIONIb3Ys CBOMCTBA (DYHKIMH U X
rpaduKoB.

B noBceHEBHO KU3HU U ITPU U3YUEHHUH JPYTUX y4EOHBIX IPEIMETOB!

e OIpenensaTh Mo rpadruKaM U UCIOJIBb30BaTh JJIs PELEHUS IPUKIIAIHBIX 33/1a4 CBOWCTBA
pEaNTbHBIX MPOLIECCOB U 3aBUCUMOCTEi (HAaNOOJIbIINE U HANMEHBIIINE 3HAYCHHUS, TPOMEKYTKH
BO3pacTaHus U yObIBaHUS (PYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, CUMITOTHI, IEPUO U
T. IL.);

e HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKON CUTYalH; ONPEAETATh
1o rpaduKam npocTeime XxapakTepUCTUKU MEPHOANYECKUX IPOIIECCOB B OMOIOTHH,
IKOHOMHKE, MY3bIKE, PaIHOCBS3H U JIp. (aMIUTUTY 1, IEPUOJ U T. 11.).

JIEeMEHTBI MaTEeMATHYECKOI0 AHAIN3A
BbInycKHUK Hay4YUTCS:

e ONepupoBaTh Ha 0A30BOM ypOBHE MOHATHAMMU: IPOU3BOIHAS (PYHKLIMHU B TOUKE, KacaTeabHas K
rpaduxy GyHKUINH, TPOU3BOAHAS (PYHKIINH;

e ONpEACATh 3HAYCHHE MPOU3BOIHON (DYHKIIMU B TOUKE MO M300paKEHUIO KacaTelbHOM K
rpaduky, IpoBeEHHON B ATON TOUKE;

e peulaTh HECJIOXHBIE 33Ja4 Ha IPUMEHEHUE CBSA3H MEXAY IPOMEXYTKAMA MOHOTOHHOCTH U
TOYKaMH dKCTpeMyMa (PyHKILMHU, C OJHON CTOPOHBI, U TPOMEKYTKaMU 3HAKOTIOCTOSIHCTBA U
HYJISIMH ITPOU3BOIHOM 3TON (YHKIIUU — C IPYTOM.

B noBceiHeBHOM XKM3HU U NTPU U3YYEHUH JIPYTHX MPEIMETOB!

e TOJB3YACHh IpaiKaMu, CPaBHUBATH CKOPOCTU BO3pacTaHus (POCTa, MOBBIIICHHS, YBEIUICHHSI
U T. I.) I CKOPOCTH YObIBaHUS (MaICHUs, CHU)KCHHS, YMCHBIIICHUS U T. 11.) BEJIMYMH B
pEeaIbHBIX ITpoLECcCaX;



e COOTHOCHUTH Ipa)MKH peabHBIX MIPOLECCOB U 3aBUCUMOCTEH ¢ UX OMMCAHUSIMH,
BKJTFOUAIOIIUMH XapaKTEPUCTUKU CKOPOCTU M3MEHEeHHs (OBICTPBIN POCT, TUIABHOE MOHUKECHUE
UT. 1),

e HCIONB30BaTh IpaMKU peasibHBIX MPOLIECCOB JJISl PEHICHUS HECTOKHBIX MPUKIIAJHBIX 33/1a4, B
TOM 4HCJI€ ONpeaesis o rpaduKy CKOpOCTh X0/1a MpoLecca.

BbIyCKHMK IIOJTyYUT BO3MOKHOCTh HayUUThCA:

e OIEpUPOBATh MOHATUSAMU. IPOU3BOAHASA (DYHKIIMU B TOUKE, KacaTesabHas K rpaduky GpyHKIuH,
POM3BOIHAS (PYHKIIUH,

e BBIYUCIIATH IPOU3BOJHYIO OJHOWIEHA, MHOTOYICHA, KBAIPaTHOIO KOPHsI, IPOU3BOIHYIO
CyMMBI (DYHKITHH;

e BBIYUCIIATH IPOU3BOIHBIC JIEMEHTAPHBIX (YHKIUN M UX KOMOMHAINH, UCTIONB3Ys
CIIPaBOYHBIEC MATEPUAIIBI,

e HCCIIEJOBATh B MPOCTEHIINX CiTydasx (PyHKIMH HA MOHOTOHHOCTb, HAXOJIUTHh HauOOJbIINE U
HalMEHbIINE 3HaYeHUs! PYHKIUH, CTPOUTh rpaMKy MHOTOYJIEHOB M IIPOCTEUILINX
palMOHATBHBIX (DYHKIMHA C UCIIOIB30BAaHUEM allapara MaTeMaTHYECKOTO aHAIN3a.

B noBceHEBHO KU3HU U ITPU U3YYEHHH JPYTUX y4EOHBIX IPEIMETOB!

e pemaTh NPUKIATHBIC 3a1a41 U3 OMOIOTHH, (PU3HKH, XMMUHU, SKOHOMUKHU U JPYTUX MIPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK PEAJIBHBIX MTPOLIECCOB, HAXOXKACHUEM
HauOOJIBIINX U HAMMEHBIINX 3HAYEHUM, CKOPOCTH U YCKOPEHUS U T. II.,

e HMHTEPIPETUPOBATH IIOJIYYECHHBIE PE3YJILTATHI.

CraTucTHKAa M TeopHusi BEPOSITHOCTEH, JIOTHKA U KOMOMHATOPUKA
BbInycKHMK Hay4YuTCS:

e OIEpUpOBaTh Ha 0A30BOM YPOBHE OCHOBHBIMM OIMCATEIbHBIMU XapaKTEPUCTUKAMU YHUCIOBOIO
Habopa: cpeiHee apuMeTndeckoe, Meana, Hanboblee 1 HaMMEHbIlIee 3HaUeHUS,

e OIepUpoBaTh Ha 0A30BOM YPOBHE NOHSITHUSIMU: YACTOTA U BEPOSITHOCTb COOBITHSI, CIIydalHbIN
BBIOOP, OMBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH;

e BBIYUCIIATH BEPOSITHOCTH COOBITUI Ha OCHOBE M1O/ICYETA YMCIIA UCXOJIOB.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB!

e OLIEHUBATh U CPABHUBATH B IPOCTHIX CIIydasixX BEPOSATHOCTU COOBITHI B peasIbHOM JKU3HU;

e UUTaTh, CONIOCTABIIATH, CPABHNUBATH, HHTEPIIPETUPOBATH B IIPOCTHIX CIIYYasX peajbHbIE
JaHHbIE, IPEJICTABJICHHBIE B BUJIE€ TAOJIUL], TUarpaMm, rpaguKoB.

BbIyCKHMK IIOJTy4UT BO3MOKHOCTD HAyUUThCS:

e VMETh NIPEACTABIECHUE O JUCKPETHBIX U HENIPEPBIBHBIX CIIy4alHBIX BEJIMYUHAX, U
pacnpeeneHusax, 0 HE3aBUCUMOCTH CIIy4ailHbIX BEJIUYMH;

e VMETh NIPEACTABICHUE O MATEMATHYECKOM OXKHUIAHUU U JUCIIEPCHH CIyYalHbIX BEINYHH;

e MMETH NIPEACTABIECHUE O HOPMAIBHOM PACIpPENEICHUH U IPUMEpPax HOpMaabHO
paclpeaesIeHHbIX CIIy4aiiHbIX BEJINYUH,

e TIOHMMATh CYTh 3aKOHA OOJIBIIMX YMCENl U BHIOOPOUHOTO METOA U3MEPEHUS BEPOSITHOCTEH,;
MMETh MPEJCTaBlIeHNE 00 YCIOBHON BEPOSTHOCTH U O MOJIHOM BEPOSTHOCTH, IPUMEHSTH UX B
pELICHUH 3a/1ay4;

e VMETh NIPEACTABICHUE O BAXKHBIX YACTHBIX BUAAX PACIPEACICHUN U IPUMEHATh UX B PEIICHUH
3azady,

e VMETh MPEACTABICHUE O KOPPEISLINY CIIYHalHBIX BEJTUYNH, O JTUHEHHON PErpeECCHH.

B noBceiHEBHOM )KM3HU U IIPU U3YYEHUH IPYTHX IPEIMETOB!

e BBIYUCIIATH WM OLEHUBATh BEPOSTHOCTU COOBITUI B PeaTbHOM KU3HHU;

e BBIOMpATh MOJIXOMASIINE METO/IbI IPEACTABICHUS U 0OpAaOOTKH TaHHBIX;

e YMETh peuiaTh HECJIOKHBIE 3a/1a4l Ha IPUMEHEHHE 3aKOHA OOJIBIIMX YHCEN B COLMOJIOTHH,
CTpaxoBaHHH, 3/JpaBOOXPAaHEHUH, OOecIiedeHnH 0€30MacHOCTH HACEIEHHUS B UpE3BhIYaHBIX
CUTYalUsX.

TekcTOoBBIE 33Ja4H
BbInyckHHUK HAy4dHUTCS:

e peuaTh HECIOXKHBIE TEKCTOBBIE 33JJa4l Pa3HbIX THIIOB;

e AHANM3MPOBATh YCIOBHUE 334, IPU HEOOXOTUMOCTU CTPOUTH JIJISl €€ PEIICHUs
MaTE€MaTUYECKYI0 MOJEIb,



e TIOHHMMATh U UCIOJIb30BaTh AJIS peUICHH 3a1a4u HHPOPMAIUIO, IPEICTABICHHYIO B BUE
TEKCTOBOW M CHMBOJIBHOM 3aITUCH, CXEM, Ta0JIHII, AUarpaMm, rpadukoB, PUCYHKOB,
e JIeHiCTBOBAThH M0 AITOPUTMY, COJIEPKAIIEMYCS B YCIIOBUU 3aJauu;
e HCIIONB30BATh JOIMUYECKHE PACCYKACHUS IIPU PELICHUH 33/1a4H;
e paboTaThk C U30BITOUHBIMU YCIOBUSIMH, BBIOUpas U3 Bceil HHOpManuu JaHHbIE, HEOOXOAUMbIE
JUISL PEeLICHUs 3a7a4H;
e OCYIIECTBJIATH HECTIOKHBIN 1epedop BOZMOKHBIX PEIICHU, BEIOUpas U3 HUX ONTUMAaJIbHOE MO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM B YCIIOBHH;
e AHANM3HUPOBATH U UHTEPIPETUPOBATH MOJIYUCHHBIC PELICHHUS B KOHTEKCTE YCIOBUS 3a/1auH,
BbIOUpATh pElIeHHUs], HE IPOTHUBOPEYAIUE KOHTEKCTY;,
e pemaTh 3a/1a4M Ha pacyeT CTOMMOCTHU MOKYIIOK, YCIIYT, O€3/I0K U T. II.;
e peulaTh HECJIOXHBIC 3a]]a4M, CBA3aHHBIC C JIOJIEBBIM Y4acTHEM BO BiIaJIeHUU GUPMOH,
NPEIPUITHEM, HEABIKUMOCTHIO,
e pelIath 3aJ1a4d Ha MPOCTHIC MPOIIEHTHI (CHCTEMbBI CKHIOK, KOMUCCHH) U Ha BHIYUCIICHHUE
CJIOXHBIX MPOIICHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB, KPETUTOB U UIIOTEK;
e peuiath NpaKkTUYECKUE 33/1a4u, TPEOYIOLINE UCIIONb30BAHMS OTPULIATEIBHBIX YHCEIN: Ha
OIpe/ICTICHUE TEMIIEPATYPhI, Ha ONpEIeIICHHE TTOJIOKEHUSI Ha BPEMEHHOM 0cH (110 HaIlei bl
U 110CJIE), Ha IBMOKEHHE JICHEKHBIX CPeCTB (MPUX0/pacxo/), Ha OnpeeIcHue
rJ1yOUHBI/BBICOTHI | T. II.;
e HCIMOJB30BaTh MOHATHE MacIITaba Ui HAXOXKACHHS PACCTOSHUN U JJTUH Ha KapTax, IIaHax
MECTHOCTH, TJIaHAX ITOMEIICHUH, BRIKPOHKaX, MPU padoTe Ha KOMITBIOTEPE U T. TI.
B noBceiHeBHOM XKU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB!
e pemaTh HECIOXKHbIE MPAKTUYECKHE 33]]a4l, BOSHUKAIOIINE B CUTYAIUAX TTOBCEIHEBHON
YKU3HU.
BBITTyCKHHK TIOJTyYUT BO3MOKHOCTh HAYUUTHCS:
e peuiath 3a/1a4M Pa3HbIX TUIIOB, B TOM YKCJIE 3a/1a4M MOBHIIICHHON TPYIHOCTH;
e BBIOMPATH ONTHMAJLHBIA METOJT PEIICHUS 3a]]a91, PACCMaTPHUBAs PA3IUIHBIE METO/IBI,
e CTPOWUTH MOJEIH PELICHUS 3a7a4H, MPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHNUS;
e pemiath 3a1a4d, TpeOyroiue nepedopa BapuaHTOB, MPOBEPKH YCIOBH, BRIOOpA
ONTUMAIFHOTO PE3YNIbTaTa,
e AHAM3HMPOBATH U MHTEPIPETHPOBATH PE3YJIBTATHI B KOHTEKCTE YCIIOBUS 3314, BEIOUPAThH
peleHus1, He MPOTUBOPEYAIINe KOHTEKCTY;
e TICPEBOJMTH MPH PEIICHUN 33]Ia4 WH()OPMAIIHIO U3 OJHOU (DOPMEI B IPYT'YIO, UCIIONIB3YS TIPH
HEOOXOJIUMOCTH CXEeMBbI, TAONUIIBI, TPAQUKH, THATPAMMBI.
B moBceTHEBHO )KH3HU | MTPU H3YYSHUH JIPYTHX MTPESIMETOB!
e pemiaTh NpaKTUYECKUE 33/1a4YU U 33/1a4 U3 APYTUX MPEAMETOB.
I'eomerpus
BhInyCcKHHUK HAy4IHUTCS:
e OIEpUpPOBATH HAa 0a30BOM ypOBHE NOHATHSIMHE: TOUKA, MPsMasi, TUIOCKOCTh B TIPOCTPAHCTBE,
NapauieTbHOCTh U MEPIICHIUKYISIPHOCTD MPSIMBIX H IJIOCKOCTEH;
e pacro3HaBaTh OCHOBHBIC BHIbI MHOTOTPAHHUKOB ([TpH3Ma, TUPaAMK/IA, IPSIMOYTOIbHBIN
napasuiesienumnes, Kyo);
e W300paXkaTh M3ydaeMble PUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX YePTEIKHBIX
WHCTPYMEHTOB;
e JIeNIaTh IUIOCKKE (BBIHOCHBIE) YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BHJI CBEPXY,
cOOKYy, CHH3Y;
e W3BJICKATh MHPOPMAITUIO O MPOCTPAHCTBEHHBIX TCOMETPHUECKUX (PUTYPAX, MPEACTABICHHYIO
Ha YepTekax U PUCYHKaX,
e TIpUMEHSATH Teopemy [Tudaropa nmpu BEIUNCICHUH JIEMEHTOB CTEPEOMETPHUICCKHIX (DUTYD;
e HAXOJUTh 0OBEMBI U TUIOMIAU TOBEPXHOCTEH MPOCTEUIITMX MHOTOTPAHHUKOB C IPUMEHEHHEM
dbopmy,
e pacro3HaBaTh OCHOBHBIC BUJIbI TEJ BpallleHHs (KOHYC, IMIMHID, cepa u 1ap);
e HAXOJUTh 00BEMBI U TUIOIIAIN TTOBEPXHOCTEH MPOCTEUIITMX MHOTOTPAHHUKOB ¥ TEJI BPAIICHHS
C IpUMEHEHUueEM (GopMyII.



B noBcenHEBHOM KU3HU U IIPU U3YYEHHUH JIPYTUX IPEIMETOB:

e COOTHOCHUTH aO0CTpaKTHBIC TEOMETPUUYECKUE TIOHATUS U (DAKTHI C peaIbHBIMH KU3HEHHBIMH
00BEKTaMU U CUTYaIUSIMHU,

e HCIIOJB30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYP AJISl PEIICHUS] THIIOBBIX
3a/1a4 IPAKTUYECKOTO COACPKAHUSA;

e COOTHOCHUTH IIJIOUIA ! TIOBEPXHOCTEH TEJI OJUHAKOBOM (POPMBI pa3InYHOro pazmepa,

e COOTHOCUTH OOBEMBI COCY/IOB OJIMHAKOBOI (JOPMBI Pa3IMUHOTO pa3Mepa,

e OILIGHMBATh (OPMY NPABUIILHOIO MHOTOI'PAHHUKA ITOCIIE CIIMIIOB, CPE30B H T. II. (ONpeesTh
KOJIMYECTBO BEPIIHH, pedep U rpaHeil MOJTy4eHHBIX MHOTOIPAHHUKOB).

BBINTyCKHHUK OJIyYUT BO3MOKHOCTh HAYYUTHCS:

e OIEPHUPOBATH MTOHATUAMMU: TOUYKA, IIPsIMAs, IVIOCKOCTh B IIPOCTPAHCTBE, apAJICIIBHOCTD U
NEePHEHANKYIISIPHOCTD MPSAMBIX U INTIOCKOCTEMN;

e TPHUMEHATH JJIs pEIICHUS 3a/1a4 TeOMETPHUECKUE (PAaKThI, €CIIU yCIOBUS PUMEHEHUS 3aJ[aHbI B
SIBHOU (popMme;

e pemaTh 3a/1a4M Ha HaXOXKJICHHE FeOMETPHUYECKUX BEJMYUH 110 00pa3iaM WiH alropuT™Mam,

e JIeNaTh MIOCKUE (BBIHOCHBIC) YEPTEKHU M3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCIIC PHCOBAThH
BUJ| CBEPXY, COOKY, CTPOUTH CEYEHHS] MHOI'OIPAaHHUKOB;

e U3BJIEKAaTh, HHTEPIPETUPOBATH U MPe0OPa30BhIBATh HH(POPMALIHIO O
reoOMEeTpHUECKuX (PUTrypax, MpercTaBIeHHYIO Ha YepTeKax;

e TMPUMEHSATH TeoMeTpuyecKue GakThl IS pEHIeHUs 3a/1a4, B TOM YUCIIE MPEANoIararnmx
HECKOJIBKO IIaroB pelIcHus,;

e ONUCHIBaTh B3AMMHOE PACIIOJIOKEHUE MPSIMBIX U IJIOCKOCTEHW B MPOCTPAHCTBE; [
(dbopMynupoBaTh CBOICTBA U MPU3HAKU (UTYD;

e JIOKa3bIBATh FT€OMETPUYECKHUE YTBEPKICHUS;

e BJAJCTh CTAHAAPTHOM KiIAacCU(UKAIIMEH TPOCTPAHCTBEHHBIX GUTYp (TUpaMUIbI, TPU3MBI,
napaJuieenunepl);

e HAaxOIWTh OOBEMBI U TUIOMIAJAN TOBEPXHOCTEH r€OMETPUIECKHX TEJl C TPUMEHEHHEM (HOpMYIT;

e BBIUKCIIATH PACCTOSIHUS U YTJIbl B IPOCTPAHCTBE.

B noBcenHEeBHOM KU3HU U IIPU U3YYECHHUU APYTUX IPEAMETOB:
e HCMOJB30BaTh CBOWCTBA T€OMETPUUYECKUX (PUTYp I PEIICHUs 3a7a4 MPAKTHIECKOTO
XapakTepa ¥ 3a7a4 u3 Apyrux oodrnacreid 3HaHUH.
BekTopbl M KOOPpAMHATHI B IPOCTPAHCTBE
BrInycKkHUK HayduTCA:
e ONepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM: J€KapTOBBI KOOPIUHATHI B IPOCTPAHCTBE,;
e HAXOJWUTb KOOPJMHATHI BEPIINH KyOa U MPSIMOYTOJIbHOTO Napasuieenunesa.
BrInyCKHUK MOTYyYUT BO3MOKHOCTh HAYUUTHCS:

e ONEPHUPOBATH MOHATUSAMHU: IE€KAPTOBBI KOOPJANHATHI B IPOCTPAHCTBE, BEKTOP, MOLYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY BEKTOPAMHU, CKAJISIPHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

e HAXOJUTbH PACCTOSTHUE MEXKIY ABYMs TOUYKaMH, CYMMY BEKTOPOB U IIPOU3BEAECHHUE BEKTOPA HA
YUCII0, YTOJI MEKly BEKTOPaMH, CKaJISIPHOE IPOU3BEICHHE, PACKIIAAbIBATh BEKTOP IO IBYM
HEKOJUIMHEAPHBIM BEKTOPAM,;

e 33/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOP/INHAT;

e pemaTh NPOCTEHIINE 3a/1a4i BBEACHUEM BEKTOPHOT0 Oasuca.

HcTropust MaTeMaTUKHU
BrinyCKHHMK HayduTCA:

e ONMCHIBATh OTJEIbHBIE BBIJAIOIINECS PE3YIbTAThI, IOTYYEHHBIE B XOJE Pa3BUTHS MATEMATHKN
KaK HayKH,

e 3HATh IPUMEPHI MATEMATUUECKUX OTKPBITUI U UX ABTOPOB B CBSA3U C OTEUYECTBEHHOU U
BCEMHUPHOU UCTOPUEH;

e IIOHMMAaTh POJb MAaTEMAaTUKH B pa3BuTUH Poccuu.

BrInyCKHUK MOTYyYUT BO3MOKHOCTh HAYUYUTHCS:

e IIPEACTABIIATH BKJIAJ BBIIAOIMIMXCS MATEMATUKOB B Pa3BUTHE MAaTEMAaTUKH M MHBIX HAYYHBIX

o0Jacrei;



e TIOHMMAaTh POJIb MAaTEMAaTUKH B pa3BUTUM Poccun.
MeTtoabl MATEMATHKH
BrinmyckHUK HayduTCA:

e TIPUMEHATH U3BECTHBIE METObI IIPU PELICHUU CTAHIAPTHBIX MAaTEMaTUYECKUX 3a]1ay;

e 3aMeyaTh M XapaKTEPU30BaTh MATEMATUUECKHE 3aKOHOMEPHOCTH B OKPYKaIOIICH
JEUCTBUTCIILHOCTH,

e IPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPO/IE, B TOM YHUCIIE
XapaKTEPU3YIOLINX KPACOTY M COBEPIIEHCTBO OKPYkKAIOIIETO0 MUPA U IPOU3BENCHUI
HCKYCCTBA.

BrInyCKHUK MOTYYUT BO3ZMOKHOCTh HAYUUTHCS:

e HCMOJIb30BATh OCHOBHBIE METO/bI I0KA3aTENbCTBA, IPOBOJIUTH JJOKA3aTENBCTBO U BBINOJIHSIThH
OIPOBEPIKEHUE;

e IIPUMEHATH OCHOBHBIE METO/bI PELICHHS MATEMATUYECKUX 3a/1aY;

e Ha OCHOBE MaTEMAaTHMYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTePU30BaTh KPACOTY U
COBEPLIECHCTBO OKPYKAIOILETO MUPA U MPOU3BEICHUIN UCKYCCTBA,

e MPUMEHATH NPOCTEUIINE TPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIUOHHbBIE
CHCTEMBI MIPU PEIICHUU MaTEMaTUYECKUX 3a]1a4.

Conepxxanue y4eOHOTro npeamera

MaremaTuka. Ajredpa u Ha4aja MaTeMATHYeCKOI0 AaHAJIU3a
MHo:xkecTBO
MHoxecTBa. XapakTepUCTUYECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEUHOE, OECKOHEUHOE
MHOXecTBO. CriocoOs! 3a1anus MHOkecTB [logmH0okecTBO. OTHOIICHNUS TIPUHAIIC)KHOCTH, BKIIIOYCHHUS,
paBeHcTBa. Onepauuu Hag MHOXXecTBaMU. Kpyru Diinepa. Koneunble u OeCKOHEUYHbIE, CUETHBIE U
HECYETHbIE MHOXKECTBA.
VIcTUHHBIE U JIO)KHBIE BBICKA3bIBAHMsI, ONIEpALlU HAJl BBICKA3bIBAHUAMU. ANre0pa BbICKa3bIBAaHHM.
CBs13b BbICKa3bIBAaHUI C MHOYKECTBAMHU.
3akoHbl Joruku. OCHOBHBIE JIOTHYECKHE TIpaBuiIa. Pemenye Joruueckux 3afay ¢ UCHOoIb30BAHUEM
KpyroB Dijiepa, OCHOBHBIX JIOTHUECKUX MPABUIL.
OcHoBHbIC cBOMiCTBa (PyHKIMH
OyHKIMS, apryMEHT U 3HaYeHHe (PyHKIIUU, 00JacTh ONPEIEICHNS U MHOKECTBO 3HAUE€HUHN (QYHKIIUH,
rpaduK 3aBUCUMOCTH, TpapuK GYHKLIUHU, HYIU QYHKIUH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA,
BO3pacTaHMUE Ha YHUCIIOBOM IIPOMEXKYTKE, yObIBaHHE HAa YHCIOBOM ITPOMEXYTKE, HanOOJIbIIIEE U
HanMeHblIIee 3HaueHne QyHKIIUN Ha YUCIOBOM MTPOMEXYTKe, Nepuoiudeckas QyHKIMs, IEpUo/,
YeTHas U HeueTHas QyHKLHUU.
ITpeoOpa3oBanus rpagukoB GYHKIMNA: CABUT, YMHOXKEHUE HA YUCIIO, OTPAKEHNE OTHOCUTENBEHO
KOOpJMHATHBIX Oceil. ACUMITOTHI rpaduka pyHkuu. ['apmonndeckue konedanus. ['paduku u
(opMyIIbl 5KOHOMUYECKOH TEOpHUH.
Tpuronomerpnueckune GpyHkuun. OCHOBHbIe TPUTOHOMeTpHYeckHe (GopMyJibl
CuHyc, KOcuHYC, TaHT€HC, KOTaHreHc. PaqnanHas Mepa yriia, TpUroHOMETPUUYECKAsT OKPYKHOCTD.
Tpuronomerpuueckue GyHKIMHU YnCeNl U yriaoB. @OpMyJIbl IPUBEACHHUS, CIOKEHUS
TPUTOHOMETPHUECKUX (PYHKUIUH, GOPMYIIBI JBOMHOTO U MOJOBUHHOTO apryMeHTa. [IpeoOpa3oBanue
CYMMBI, Pa3HOCTH B MPOU3BEACHUE TPUTOHOMETPUUECKUX (PYHKIHMM U HA00OpOT.
Tpuronomerpuueckre GYHKIIMH YHCIOBOTO apryMeHTa Yy = COS X, Y = Sin X, y = tg X, y = ctg X.
CaoiicTBa ¥ rpaKy TPUTOHOMETPUUYECKUX (PYHKIINH.
OOpatHble TpUroHOMeTpUdeckre (PyHKIIMU, CBOMCTBA U TPaPUKH.
Tpuronomerpnyeckne ypaBHeHUsl 1 HEPaBEHCTBA
Tpuronomerpuueckue ypaBHenus. Pabora ¢ Tpuronomerpuyeckum kpyrom. O1HOpOIHBIE
TPUTOHOMETPHYECKHE ypaBHEHUs. Perienre npocTeimmux TpuroHoMeTpUYeCKIX HEPABEHCTB.
IIpocreiimme cucTeMbl TPUTOHOMETPUUECKUX YpaBHEHUM. HepaBeHCcTBa, cBOAsIIMECS K TPOCTENIIINM
3aMeHOI Hen3BeCcTHOro. BBeeHne BcnoMorarenbHoro yria. Pemenue TpuroHoMeTpuyeckix
yYpaBHEHMI C OrpaHMYEHUSMHU Ha 00J1aCTh ONpe/IeNIeHus], ypaBHEHHH, COJepKaLINX UPPALlMOHATIBHOCTH;
ypaBHEHHUSI ¢ OTOOPOM KOpHEH.
CremneHb ¢ JeliCTBUTEIbHBIM IOKa3aTeaeM



Kopens N-oii crenenu u ero cBorictBa. CTENEHb C IEMCTBUTEIIBHBIM MTOKA3aTENIEM, CBOMCTBA CTEIECHHU.

[TpeoOpa3oBanue MpoCTEHIINX WPpAMOHATBHBIX BbIpakeHui. CteneHHast QyHKIMS U ee CBOMCTBA U

rpaduxk.

IlokazaTenbHast GyHKUIMA

ITokazarenpHas GyHKIHS U ee cBoicTBa U rpaduk. Yuco e.

Oynkiys Y = €.

ITokazarenbHble ypaBHeHUs. [loka3aTenbHble HepaBeHCTBA. CUCTEMBI IIOKA3aTENIBHBIX YPABHEHUN.

CucreMbl 10Ka3aTeIbHbIX HEPABEHCTB

Jlorapudpmuyeckas pyHkums

Jlorapudwm, cBoiicTBa morapudma. Jlecarnunblii 1 HaTypanbHbIHA Jorapudm. [Ipeodbpazopanue

norapupMuUecKux BoipaxkeHuil. Jlorapupmmuueckas pyHKIUSA U ee CBOMCTBA U TpaduK.

ITpocreiimue norapudmuyeckue ypasHenus. Ilpocreiimue norapudmuyeckre HepaBeHCTBAa. CUCTEMBI

norapupMuUecKux ypaBHeHHNA. CUCTEMBI JOrapuPpMHUECKIX HEPABEHCTB.

PanmnoHaibHble M HPPALMOHAJIbHBIC YDABHECHHA M HEPABEHCTBA

Llenbie pannoHaIbHBIE U APOOHO-PALMOHATBHBIC YPABHEHHS.

Cuctemsl npocTedmx anreOpanyeckux ypaBHEHUH U HepaBeHCTB. [Ipocreiinye nppanroHaabHble

YpaBHEHHS.

TexcToBBIE 3a7aYH

DKOHOMHMYECKHE 3a/1a4M HAJIOTH. DKOHOMUYECKHUE 3aauu: CIO0KHbIE IPOLEHTHI. DKOHOMHUYECKHE

3a/la4M: BKJIaJbl. DKOHOMUYECKHE 3a4aUu. IUIATEXKH 110 KpEAUTaM. JKOHOMUUYECKUE 3aJauH:

Qg QepeHIMPOBaHHBIN TUIATEK. DKOHOMHUECKUE 3a/1a41 Ha ONTHMHU3ALUIO.

IIpousBoaHas U ee NPUMEHEHUE K UCCICA0BAHUIO PyHKIUH

[Tonsatue npenena ¢pynkuuu B Touke. [lonsrue npenena pyHkuun B 6eckoHeuHOCTH. HenmpepsIBHOCTH

¢ynkuuu. CoiicTBa HenpepbIBHBIX (yHKUUH. [IponsBoanas ¢pyHkuuu B Touke. KacarenbHas k

rpaduky ¢pyaxun. ['eomerpuyeckuii 1 GU3NIECKUN CMBICT TPou3BOHOM. [Ipon3BoaHbIe

asieMeHTapHbIX QyHKIMH. [IpaBuna nuddepenunpoBanus.

Bropas npousBojHas, ee puzndeckuit cMpici. ToUkH SIKCTpeMyMma (MaKCUMyMa U MUHHUMYMa).

HccnenoBanue 1eMeHTapHbIX (PYHKIMIA HA TOUKH SKCTpEMyMa, Haubosbliee 1 HauMEeHbIllee 3HaueHue

C IOMOIIBIO MPOU3BOIHOM.

[Toctpoenne rpagukoB GyHKIHHA ¢ TOMOIIBIO MTPOU3BOIHBIX.

IlepBooOpa3Hast U MHTErpaJl

ITepBooGpazHas. [lepBooOpa3Hble neMeHTapHbIX GyHKUUH. [Inomane KpuBoIUHEHHON Tpaneuuu.

®opmyna Herotona—JleiOHuna.

Omnpenenensblil nHTErpan. CBoiicTBa ONPENEIEHHOTO HHTErpana. HeonpeneneHHblil HHTErpail.

Brruncnenue minomaaei niockux Guryp 1 00beMoB Tell BpallleHus ¢ IIOMOIIbIO MHTErpasa.
Maremaruka. I'eomerpus

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

HarnsinHas crepeomerpusi. urypsl v ux nzobpakenus (Kyo, mupamua, npu3Ma). OCHOBHBIC TTOHATHS

CTEepEOMETPHUH U UX cBoicTBa. Touka, mpsMas U INIOCKOCTh B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U

CIIEACTBUS U3 HUX. B3anMHOE pacrionoxeHne NpsMbIX U IIIOCKOCTEN B IpocTpaHcTBe. [lapamnenbHocTh

MPSIMBIX U IIJIOCKOCTEHN B MPOCTpaHCTBE. M300paskeHne NpocTelnx NpocTpaHCTBEHHBIX (PUTYp Ha

1ockocTu. PaccTosHus Mexay purypamu B pOCTPaHCTBE. YTIIbI B IPOCTPAHCTBE.

[lepneHIuKyNSIpHOCTD NPSAMBIX U TUIOCKOcTel. [Ipoekuns purypsl Ha iockocTs. [Ipusznaku

NEPIEHIUKYJIIPHOCTHU MPSIMBIX M INIOCKOCTEN B IPOCTPAaHCTBE. TeopeMa o TpeX MepneHIuKysapax.

[TapamenpHOE NPOEKTUPOBAHUE U €I0 CBOKCTBA.

[TapannenpHOCTH MIIOCKOCTEN. J[ByrpaHHbI€ yIiibl. YTOJI MEXIY IBYMS IUIOCKOCTSIMH.

[lepnennukynspHOCTb MaockocTed. OOl MepHeHAUKYISP ABYX CKPEIINBAIOIINUXCS TPSIMBbIX.

[Inomans OpTOroHaIbHON MPOEKIMN MHOTOYT OJIbHUKA.

I'eomerpnueckue Tea

MHuororpannuku. [Tapamnenenunesn. CBoiicTBa NpsAMOYTOJIBHOIO Napajuienenunena. Teopema

[Tudaropa B nmpocTpaHcTBe.

ITpuzma u nupamuaa. [IpaBuiibHas nupamuaa ¥ npasuibHas npusma. Ipsmas nupamuna. S1eMeHTbI

npu3Msbl U nupamuiel. CeueHus Ky0a u TeTpasjipa.



Tema Bpamenus: MUIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYroBOTO ITUIUHIPA,
MPSIMOTO KPYroBOTo KoHyca. M300paskeHue Tel BpaileHus Ha tiockoctu. [Ipencrasinenue 06
YCEUCHHOM KOHYCE, CEUCHHsI KOHYca (IapasuieIbHOe OCHOBAHHIO M ITPOXOIAIIEe Yepe3 BEPIIUHY),
ceueHHsI HMTHH/IpA (MapauieIbHO U MIEPIICHANKYIIIPHO OCH), CeueHUsI apa. PasBepTka MUIUHIPA U
KOHYca.

KoMOuHammu MHOTOTpaHHUKOB U TEJl BPAILICHUSI.

N3mepeHue reoMeTpuYecKHX BeJTUYNH

BelunciieHue 31eMeHTOB POCTPaHCTBEHHBIX Guryp (pedpa, 1uaroHaiu, yribl). YTOJI MEXIY
IJIOCKOCTSIMU. [[ByrpaHHbI 1 MHOTOTPAHHBIN YTJIbI.

[Tnomaae MOBEpXHOCTH MPABUILHON MTUPAMUIBI U IPSAMOM mpu3Mbl. 11011131 MOBEpXHOCTH MPSMOTO
KpYroBOTO MIUJIUHAPA, MPSMOTO KPYTOBOTO KOHYCA U IIIapa.

[Tonsitue 06 06beme. OObEeM MUpPaMUIbl M KOHYCa, TPU3MBI U InnHApa. O0bem mapa. [lomooHbIe Tena
B ripocTpancTBe. COOTHONMICHUS MEX/Ty TUIOIIAIMU TTOBEPXHOCTEH 1 00beMaMH TIOIOOHBIX TE.
KoopauHatsl 1 BeKTOPbI B IPOCTPAHCTBE

BekTops! 1 koopAHHATHI B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOKCHHE BEKTOpa HA YUCIIO, YTOJ
MeX1y BekTopamu. KosmmnHeapHbie 1 KOMIUIaHApHBIE BEKTOPHI. CKaIsIpHOE MPOU3BEICHUE BEKTOPOB.
CBoiicTBa CKaISIPHOTO TIPOM3BEICHUS BEKTOPOB. TeopeMa 0 pa3ioKeHUU BEKTOpa 0 TPEM
HEKOMILUIAHAPHBIM BEKTOpaM.

CkansipHOE TTPOU3BEICHNE BEKTOPOB B KOOpAMHATAX. [[puMeHEHNE BEKTOPOB IMPH PEUICHUH 3a/1a4 Ha
HaxO0JKJICHUE PaCCTOSIHUH, ITUH, TUIOIIAeH 1 00bEeMOB. Y paBHEHHE INIOCKOCTH B IMPOCTPAHCTBE.
VYpasaenue chepsl B mpocTpancTse. Dopmyrna I BEIYUCICHUS PACCTOSHUS MEXK/Ty TOYKAMH B
MIPOCTPAHCTBE.

IIpeoGpa3oBaHus B NIPOCTPAHCTBE

JIBYOKEHUS B MPOCTPAHCTBE. MapaJlICIbHBINA IMEPEHOC, IEHTPaIbHAs CHMMETPHUS, CHMMETPHUS
OTHOCUTEIILHO TUIOCKOCTH, OceBasi cCMMMeTpus. CBOMCTBA ABUKEHUH.

TemaTnuyeckoe NJIAaHUPOBAHUE YUeOHOTO MpeIMeTa
Temaruueckoe muanupoBanue no Mmatemaruke ais 10-11-x kimaccoB cocTaBiIeHO ¢ y4eToM padoueit
MporpaMMbl BOCIUTaHUs. BHECEHBI TeMBbI, 00€CTICUNBAIOIINE PEATU3AIUIO 1IETIEBBIX MPUOPUTETOB
BocnuTanus ooydaromuxcss COO yepes u3ydeHne MaTeMaTHKU.
B BocniuTanum o0y4darommxcsi FOHOIIECKOTO BO3pacTa TAKUM MPUOPUTETOM SIBIIIETCS CO3/IaHHE
ONMaronmpHUATHBIX YCIOBUHN AJI MPUOOPETEHUST 00YyUAIOITUMUCS OIBITa OCYIIECTBICHUS COIIMABEHO
3HAYUMBIX JICII.
Brigenenue n1aHHOTo MpUOPUTETA CBSI3aHO C MTOTPEOHOCTHIO 00YUAIOIIUXCSI B )KU3HEHHOM
CaMOOIIPEJICIICHIH, B BEIOOPE TalTbHEUINEr0 )KU3HEHHOTO TyTH, KOTOPBIA OTKPBIBACTCS TIEPE]l HUMH Ha
IIOPOTe CAMOCTOSITEILHON B3POCIION KU3HH.
Ha ypoxax MaTtemaTrku o0y4arouiecst MOryT IpHoOpecTH:
e OIBIT CAMOCTOSITENIHHOTO MTPHUOOPETEHNUSI HOBBIX 3HAHMIA, TPOBECHUS HAYYHBIX HCCIIEIOBAaHUM,
ONBIT TPOEKTHOU JIESITENBHOCTH;
e OIIBIT U3YUYEHHUS, 3aLUTHI U BOCCTAHOBJIEHUSI KYJIbTYPHOI'O HACIEAUs YEIOBEUECTBA, OIBIT
CO37IaHUsI COOCTBEHHBIX MTPOU3BEICHUN KYJIbTYPHI, OIBIT TBOPUECKOTO CAMOBBIPAKEHUS;
e OIIBIT CAMOIIO3HAHHUS U CaMOAHaJIM3a, ONBIT COLMAIBHO IPUEMIIEMOTIO CAMOBBIPAXKEHUS U
caMopeau3alui.

Ne KoJsin4yecTBO 4acoB, 0OTBOAUMBIX HA
Ha3Banue TeMbl/MOIyJIst
n/n U3yyeHHe TeMbl

MartemaTuka. Ajaredpa 1 Hayajla MATEeMaTHYeCKOI0 aHAJIN3a

1 BBoanoe nmoBTopenue. 7-9 kiacc (nmepBbli roj; 00y4eHus, 10
10-#1 xmacc)

2 BBomHoe nmoBropenue. 10 kinacc (BTOpoii roa o0ydeHus, 10
11-# kmacc)

3 JlewicTBuTenbpHbIe ynciia. MHOkecTBO. CBOMCTBA 15

byHKIUA




4 Tpuronomerpuueckne GyHKIUU 20

S) Tpuronomerpudeckue popmyibl. TpUroHoMeTpuyecKue 38
YPaBHEHMsI U HEpPAaBEHCTBA

6 CreneHsb ¢ 1eHCTBUTENBHBIM OKa3aTeIEM 16

7 [Toka3zarenbHas u orapupmMudeckas GyHKIUNA 25

8 VYpaBHeHus u HepaBeHCTBa. CUCTEMbI YpaBHEHUM U 12
HEPaBEHCTB

9 KomOuHnaTtopuka, Teopus BEpOsSTHOCTEH U CTaTUCTUKA 9

10 | TekcToBbI€ 3a7auu 10

11 |IIpou3BoaHas U €€ IPUMEHEHHUE K UCCIIEIOBAHUIO 20
byHKIUHA

12 |IlepBooOpasHas U HHTETpaI 15

MartemaTtuka. ['eomeTpus

IepBbiii rog o0yuyenus. 10-ii kiaace

13 |IIpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE 36

14 | I'eomerpuueckue tena. MHOTOrpaHHUKU 13

15 | Bekropsl B mpocTpaHCTBE 11

Bropoii roa o6yuenusi. 11-ii kiaace

16 |Meroa KOOpAUHAT B IPOCTPAHCTBE 15

17 |T'eomerpuueckue Tena. Tena BpameHus 15

18 |U3mepeHune reoMeTpUIECKUX BEINIHH 15

Hrorosoe noBropeHue

19 |UroroBoe moBTOpEeHUE Kypca MaTeMaTuku (TepBbIid T 11
o0yuenusi, 10-ii kimacc)

20 | HToroBoe moBTOpeHHE Kypca MaTeMaTHKHU (BTOPOI IO 24

o0yuenus, 11-ii kiacc)

Hroro:

340




