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Ilnanupyembie pe3yIbTaThbl 0CBOCHHUS Y4eOHOI0 peaMera

JIMYHOCTHBIE Pe3y/ibTAaThl OCBOCHUS Y4eOHOro npeamera «MareMmaTuKa»

JInuHocTHBIE pe3yJabTaThl B cepe OTHOLIEHHIT 00y4alomuxcs K cede, K CBOeMYy 3/10POBbIO,
K NO3HAHUIO ce0s:

— oOpueHTauus OOYYaloIMXCsi Ha JOCTHKEHHWE JIMYHOTO CYACThs, PEAIN3ALUI0 TO3UTHBHBIX
KU3HEHHBIX MEPCHEKTUB, HHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K JIMYHOCTHOMY
CaMOOIPEEIIEHNIO, CIOCOOHOCTh CTABUTh LIETIN U CTPOUTH )KU3HEHHbIE IJIaHBL;

— FOTOBHOCTh M CIOCOOHOCTH 00€CIIeUnTh ce0e U CBOMM OJU3KUM JOCTOHHYIO )KU3HB B IIPOIecce
CaMOCTOSITEJIbHOM, TBOPYECKON U OTBETCTBEHHON ACSITEIBbHOCTH;

— FOTOBHOCTh U CHIOCOOHOCTh OOYYAIOUIMXCS K OTCTAWBAHUIO JIMYHOTO JOCTOWHCTBA, COOCTBEHHOTO
MHEHHS, TOTOBHOCTb M CIIOCOOHOCTH BBIPa0OAaThIBATh COOCTBEHHYIO IO3UIMIO IO OTHOIIEHUIO K
OO0I1IECTBEHHO-TIOJINTUYECKUM COOBITUSAM IPOIIOr0 U HACTOAIIEr0 Ha OCHOBE OCO3HAHUS U OCMBICICHMUS
UCTOPUH, TyXOBHBIX LICHHOCTEN U JOCTUKCHUM HAIIEW CTPAHBI;

— TOTOBHOCTb U CIIOCOOHOCTH O0YUaIOUIMXCS K CAaMOPa3BUTHIO M CAMOBOCIIMTAHUIO B COOTBETCTBUU
¢ 001eueI0BeYeCKUMH IIEHHOCTSMH U HealaMi I'PakJaHCKOI0 00IeCcTBa, HOTPEOHOCTh B (pU3HUeCKOM
CaMOCOBEPILIEHCTBOBAHHH, 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBLHON NEATEIBHOCTBIO;

— IpPUHATHE W peaju3alys LEHHOCTeW 310poBoro M 0Oe30macHOro obpasa KHM3HM, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICHUXOJOTHYECKOMY
3I0pOBBIO;

— HENpPUATUE BPEIHBIX NMPUBBIYEK: KypeHHUs, yIOTPEOIECHUS aJIKOT0Jisl, HAPKOTHUKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOMIEHHIT o0yqaromuxcs Kk Poccun kak k
Poaune (OTeyecTBy):

— poccHiicKas HJIEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAaHUIO POCCHMCKONW WACHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YyBCTBO NMPHYACTHOCTH K HCTOPHKO-KYJIBTYPHOWH OOIIHOCTH POCCHHCKOTO
Hapoja ¥ cynsbe Poccnn, maTpuoTu3m, TOTOBHOCTE K ClTy>keHHI0 OTe4ecTBy, ero 3aluTe;

— YBaXXEHHE K CBOEMY HapoJay, YyBCTBO OTBETCTBEHHOCTH Iepen PoanHON, TOpIOCTH 3a CBOM Kpail,
ceoro PoauHy, mpouuioe M HacTosllee MHOTOHAIMOHAJIBHOrO Hapona Poccum, yBakeHHe K
rocy/1lapCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, TMMH);

— (opMHUpOBaHHE YBaXXEHUS K PYCCKOMY SI3bIKy KaK TIOCyJapCTBEHHOMY s3bIKy Poccuiickoii
denepany, sBIAIOLIEMYCS] OCHOBOW pOCCUHCKONW MJIEHTUYHOCTH M TJIaBHBIM (DAKTOPOM HAIIMOHAIBHOTO
CaMOOIIPEIEIICHUS;

— BOCHIUTAHUE YBAXXEHUS K KYJIbTYpE, 3bIKaM, TPAAULIUAM U 00bI4asiM HapoJI0B, MPOKUBAIOIINX B
Poccuiickoit denepanun.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00y4alOIIUXCS K 3aKOHY, FOCy1apcTBY U
K I'Pa’KIaHCKOMY 00IIeCTBY:

— TPaXXJaHCTBEHHOCTb, TPAXJTAHCKAas MO3ULMUS AKTUBHOI'O M OTBETCTBEHHOI'O 4JI€HA POCCHICKOrO
o0mIecTBa, OCO3HAIOLIEr0 CBOM KOHCTHUTYI[MOHHBIE IpaBa M OOS3aHHOCTH, YBAXKalOIIErO0 3aKOH U
MIPAaBOIOPSIIOK, OCO3HAHHO TPUHUMAIOIIETO TPaJUIMOHHbIE HAIMOHAJIbHBIE M OOIIEYeIOBEYECKUE
TYMaHHCTHYECKHE U JEMOKpPaTUYeCKHe IEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOM JKU3HU;

— TpU3HAHHME HEOTUYXKJAEeMOCTH OCHOBHBIX NpaB M CBOOOJ 4YelOBEKa, KOTOpbIE IPHUHAJUIEkKAT
KaKJOMY OT POXKACHMSI, TOTOBHOCTh K OCYIIECTBJIEHHIO COOCTBEHHBIX MpaB U cBOOOA 0e3 HapylIeHUs
npaB U CcBOOOJA JPYTHX JIMI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHbIE NpaBa M CBOOOJBI YeJOBEKa M
rpaXJaHMHAa COTJAacHO OOUICTIPU3HAHHBIM MPUHIMIIAM M HOPMaM MEXIYHApOJHOIO IpaBa U B
cootBercTBUM ¢ KoncTuTynmen Poccniickoit denepannu, npaBoBasi ¥ NOJIUTHYECKAS] TPAMOTHOCTb;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIECTBEHHOM
NPAaKTUKHU, OCHOBAaHHOE Ha JMAJIOre KYJIbTYp, a TaKKe pa3IM4yHbIX (POpM OOIIECTBEHHOI'O CO3HAHUS,
OCO3HaHHE CBOETO MECTa B IOJIUKYJIBTYPHOM MHPE;

— MHTEpUOPU3ALINS LIEHHOCTEN 1EMOKPATHH U COLIMATIbHOM CONMMIAPHOCTH, TOTOBHOCTbD K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIEHUI B IPYIIIE WM COUUAIIbHON OpraHu3aluu;

— FOTOBHOCTh O0YyYaroIUXcs K KOHCTPYKTUBHOMY YYacCTHIO B IPUHATHM PEIICHUH, 3aTparuBaroIux
UX [paBa ¥ MHTEPEChl, B TOM 4YHCIE B pa3IMYHbIX (opMax OOILECTBEHHOW caMOOpraHHU3aluy,
caMoyIpaBieHHsI, O0IIECTBEHHO 3HAYNMOMN JESITEIbHOCTH;



— TPUBEPKEHHOCTh HJIEIM HHTEPHAIMOHATN3Ma, JIPYXKObl, paBEHCTBA, B3aWMOIIOMOIIM HapOOB;
BOCIIMTAHUC YBAXKUTCIBHOI'O OTHOMICHUA K HAOWUOHAJIBHOMY HJOCTOHWHCTBY JIIOI[CI‘/JI, HUX YYBCTBaM,
PEIUTHO3HBIM YOCKICHUSM;

- T'OTOBHOCTB 06yqafoumxcs1 IMPOTHUBOCTOATH naCOJIOTHUHN OKCTpEMH3MA, HanmyoHaJIu3Ma,
KceHo(oOUU; KOPPYIIUHU; TUCKPUMHUHAIIMK IO COLUAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIbHBIM
IMpHU3HaKaM U APYIrUM HCTAaTUBHBIM COLIUAJILHBIM SIBJICHUSAM.

JIMYHOCTHBIE Pe3yJibTAThI B c(hepe OTHOIIEHNH 00YYAIOIIUXCS € OKPY/KAIO UMM JIOJAbMU:

— HpPaBCTBEHHOE CO3HAHHME M TIOBEACHHWE HA OCHOBE YCBOCHHS OOIIEYENIOBEYECKHX ILIEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUS U TOBEACHHSI B IMOJUKYJIBTYPHOM MHpPE, TOTOBHOCTU M CIHOCOOHOCTH BECTHU
auainor ¢ JpyruMu JrROJAbMH, JOCTUIaTb B HEM B3aWMOIIOHHMMAHUS, HAXOIUTb O6H_II/IC noejam Hu
COTPYAHMYATH JIJISl UX TOCTHKEHUS;

— MPUHATHE TYMAHUCTHYECKUX [IEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIBHOE U T0OpOKEIaTeIbHOE
OTHOLLIEHUE K JIPyroMy YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

— CHOCOOHOCTh K CONEPEeKUBAHUIO U (OPMHUPOBAHME MO3UTUBHOTO OTHOIICHHUS K JIIOISM, B TOM
YHUCJIC K JIMIaM € OIrpaHUYCHHBIMU BO3MOKHOCTAMUA 310POBbS U UHBAJIUAAM, 6epe>1<Hoe, OTBE€TCTBCHHOC U
KOMIIETEHTHOE OTHOIIEHHE K (U3MYECKOMY U ICHUXOJOTUYECKOMY 3J0POBBIO IPYTHX JIOJCH, yMEHUE
OKa3bIBaTh MEPBYIO IOMOMUIb;

— (opMUpOBaHNE BBIPAKCHHON B IMOBEJICHUM HPABCTBEHHOW MO3MUIIMH, B TOM YHCIIE CIIOCOOHOCTH K
CO3HATEIILHOMY BBIOOPY J00pa, HPAaBCTBEHHOTO CO3HAHWS W TIOBEJACHHS HAa OCHOBE YCBOCHHSA
00I1IeueI0BEYECKUX [IEHHOCTEN U HPaBCTBEHHBIX UYBCTB (UE€CTH, JJOJTA, CIIPABEATUBOCTH, MUJIOCEPIUS U
IpyXemoous);

— pa3BUTHE KOMIIETEHIMI COTPYJHUYECTBA CO CBEPCTHUKAMH, JE€TbMU MJIAJIIErO BO3pacTa,
B3pOCJIBIMH B 00pa30BaTENIbHOM, OOIECTBEHHO MOJE3HOM, y4eOHO-UCCIIEeNOBATENbCKON, MPOSKTHON U
ApYyrux Buaax ACATCIbHOCTH.

JInuHOCTHBIE pPe3yJbTaThl B c(pepe OTHOMIEHUI 00Yy4AIOIIMXCH K OKPYKAKOIIEMY MUPY,

JKMBOH NPUPO/JE, XyN0KECTBEHHOH KYJbType:

— MHUPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTH HAyKH,
TFOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJaJIEHHUE JOCTOBEPHON MH(pOpMaIueil o nepenoBbIX
AOCTHXKCHUAX U OTKPBITHUAX MI/IpOBOI\/'I W OT€YECTBEHHOM HAayKH, 3aMHTCPECOBAHHOCTDb B HAYUYHBIX 3HAHUAX
00 ycTpoiicTBe MHUpa U OOIIECTBa;

— TOTOBHOCTH M CITIOCOOHOCTh K 00pa30BaHuI0, B TOM YHCIIE€ caMO00pa30BaHUIO, Ha MPOTSXKEHUH BCEH
KHM3HHM;, CO3HATEIbHOE OTHOIIEHHWE K HENpEephIBHOMY OOpPa30BaHUIO KaK YCIOBUIO YCIEUIHOMN
po¢eCCHOHAIIBHON 1 00IIIECTBEHHOMN JESTEIHLHOCTH,

— JKOJIOTUYECKas KyJIbTypa, OepekKHoe OTHOIIEHUS K POJHOM 3emie, MPUPOAHBIM OorarcTBam
Poccun u Mupa; moHuMaHue BIUSHUSA COLMATIBHO-)KOHOMUUYECKUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOMN
* COLMAJIbHOM Cpefbl, OTBETCTBEHHOCTb 3a COCTOSHUE NPUPOJHBIX PECYpPCOB; YMEHHUS U HaBBIKU
pPa3yMHOI0 IPUPOJONOIb30BaHUS, HETEPIIUMOE OTHOILIEHUE K JEHCTBUAM, IPUHOCSIIMM BpEN 3KOJIOTUH;
puoOpeTEeHNE OMbITa SKOJIOTO-HATIPABICHHOM eI TeNbHOCTH;

— 3CTETUYECKOE OTHOLIEHUS K MUPY, TOTOBHOCTb K 3CTETHYECKOMY 00YCTPOICTBY COOCTBEHHOTO
ObITa.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4alOIHUXCs K ceMbe H POAUTENAM, B
TOM YHCJIe MOAr0TOBKA K CeMEHHOMN KM3HU:

— OTBETCTBEHHOE OTHOLIEHHE K CO3[JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO IIPUHSTHS IEHHOCTEN
CEeMEMHOM KU3HHU;

— MOJIOKUTENIBbHBINA 00pa3 ceMbH, POAUTENHCTBA (OTIIOBCTBA U MAaTEPUHCTBA), MHTEPHUOPU3ALIUS
TpaJlMLINOHHBIX CEMENHBIX IEHHOCTEN.

JIMYHOCTHBIE Pe3y/ibTaThl B c(hepe OTHOLIEHHSI 00y4alIIMXCH K TPYAY, B chepe
COLMATbHO-IKOHOMUYECKUX OTHOIIEHHIA

— yBa)XXeHHE KO BceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOCH COOCTBEHHOCTH,

— OCO3HaHHBIN BEIOOP Oymyiiei mpodeccuu Kak MyTh U CIOco0 peann3anuu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

— TOTOBHOCTh O0y4arouuxcs K TpyJAoBOoi IpodhecCHOHATBHOM JeSTEIbHOCTH KaK K BO3MOKHOCTH
y4acTus B PEIICHUH JINIHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATBHBIX TPOOIIEM;



— NOTPEOHOCTh TPYAUTHCS, YBAKEHHUE K TPYY U JIOASAM TPYIa, TPYIOBBIM JOCTHKEHUSM,
100pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K Pa3HBIM BHUIaM TPYAOBOIl 1€ATEIbHOCTH;

— TOTOBHOCTH K CaMOOOCTYKUBAHUIO, BKIIFOUasi O0y4EHUE U BBIIIOJHEHUE IOMAIIHUX 005S3aHHOCTEH.

JInuHocTHBIE pe3yabTaThl B cepe PU3NIECKOT0, ICHX0JI0THYECKOr0, COUAIBLHOTO B
aKaJeMU4ecKOoro 0J1aronoJy4usi 00y4yarommxcs:

— (usnyeckoe, AMOLUOHAIBHO-TICUXOJOTUYECKOE, COIMAIbHOE OJlaronojiyune oOydJaroluxcs B
KHU3HU OOpa3oBaTeNbHONW OpraHu3aliy, OIIYIIEHHWE JAEeTbMU O€30MaCHOCTH U ICHUXOJIOTMYECKOTo
KoMdpopTa, THPOPMALTUOHHON OE30MACHOCTH.

MeTanpeamMeTrHble pe3yJibTAaThbl 0CBOCHUS Y4eOHOro npeamera «MaremaTuka

MeranpeamMeTHbIe pe3yIbTaThl BKIIOYAIOT OCBOSHHBIC YHUBEPCAIbHBIC YICOHBIE IEHCTBUS
(perynaTuBHBIC, TO3HABATEIbHBIC,KOMMYHUKATUBHEIE).

PeryasituBubie YY ]|

BoinyckHUK HAy4YuTCS:

— CAMOCTOSTEIILHO OMPEENIATh LEH, 33]aBaTh MapaMeTPbl U KPUTEPHH, IO KOTOPHIM MOKHO
OTIPEAENUTh, UTO LIEb IOCTUTHYTA;

— OLIEHUBATh BO3MOJXKHBIE MTOCIIEICTBUS JOCTH)KEHHUS TOCTABICHHOM LIEH B JESTEIILHOCTH,
COOCTBEHHOM XKHU3HU U KU3HU OKPYKAIOIIMX JIF0/IeH, OCHOBBIBASICh Ha COOOPaKEHUSIX STUKU U MOpPAJIu;

— CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTeNbHOM IEATEIBHOCTH U KU3HEHHBIX
CUTYaIusIX;

— OLIGHUBATH PECYPCHI, B TOM YKCJIC BpEMS U IPyrUe HEMAaTepPHALHBIC PECYPCHI, HEOOXOIUMBIC JIJIsI
JTOCTHKEHHSI TIOCTABJICHHOM 11€JIH;

— BBIOMPATH MYTh JOCTUXKEHUS 11€J1, TUTAHUPOBATH PEIICHUE MOCTABIICHHBIX 3a1a4, ONTUMU3HPYS
MaTepualbHbIC U HEMAaTepUaIbHBIC 3aTPAThI;

— OpPTaHU30BBIBAThH YPPEKTUBHBIN IMOMCK PECYPCOB, HEOOXOIUMBIX IS TOCTHUKCHHUS IIOCTABICHHOMN
LeNH;

— COIOCTAaBJIATh NOMYYEHHBINH Pe3yabTaT JEATEIBHOCTH C TOCTABIEHHOM 3apaHee LETbIO.

ITo3HaBaTeabHbIE YY ][

BoinyckHUK Hay4uTCH:

— HWCKaThb M HAXOJUTh O00OOIIEHHBIE CMOCOOBI pElIeHUS 3aJady, B TOM YHCJE, OCYIIECTBISTH
pa3BepHYTHIN HHGOPMAIIMOHHBIA TTOUCK U CTABUTh HA €ro OCHOBE HOBBIC (yueOHBIC U MO3HABATEIIHHBIC)
3a/1a4u;

— KPUTHYECKHU OLIEHUBATh U UHTEPIIPETUPOBATH HH(OPMALIHIO C Pa3HBIX MO3UIINIA, PACIIO3HABATH U
(buKcupoBaTh MPOTUBOPEUUS B UHPOPMAIITMOHHBIX HCTOUYHUKAX;

—  HCNONb30BaThb  pa3jMuYHblE  MOJEIbHO-CXEMAaTHUYECKHE CpeACTBa  JUIsl  MPEACTaBICHUS
CYUIECTBEHHBIX CBSI3€i M OTHOIIEHHWI, a TaKkkKe MPOTUBOPEYHil, BBIIBICHHBIX B HH()OPMAIIMOHHBIX
HMCTOYHMKAX;

— HaxXOJIUTh U MPUBOJUTH KPUTUUECKHE APTyMEHThl B OTHOLICHUH JCUCTBUN U CYKIEHUU PYyroro;
CIIOKOMHO U Pa3yMHO OTHOCHUTHCS K KPUTHUYECKUM 3aMEYaHUSM B OTHOIIEHUU COOCTBEHHOTO CYKICHHS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

— BBIXOJIUTH 32 PaMKH Y4EOHOTO MpeMETa M OCYIIECTBIIATH IeJICHATIPABICHHBIN TOUCK
BO3MOXKHOCTEH JIJIs1 IMPOKOI0 MEPEHOCca CPEICTB U CIIOCOOOB IEHCTBHS;

— BBICTpPaMBaTh UHIMBUIYATHHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YIUTHIBAs OTPAHHUEHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYECHUS;

— MEHSTh U YAEPKUBATH Pa3Hble MO3UIIMH B IO3HABATEIBHOM IESATEIbHOCTH.

KommyHukatusubie YY /|

BoinycKHUK HAy4YuTCS:

— OCYIIECTBIIATH JICTOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTeNnpHON OpraHu3aluy, TaK W 3a €€ MpeaelaMu), MoAOuUpaTh MApTHEPOB JUIS JIETOBOMN
KOMMYHHKAIIUU UCXO/IA U3 COOOpaKEHUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATUH;

— TIPY OCYIIECTBICHUH TPYITIOBON PabOTHI OBITH KaK PYKOBOJMUTEIIEM, TaK U YWICHOM KOMAaH/IbI B
Pa3HbBIX posIsiX (TEHEPATOP UIEH, KPUTUK, UCTIOTHUTENb, BBICTYNAIOLIUN, SKCIIEPT U T.11.);

— KOOPAMHUPOBATH U BHITIOTHATH pa0dOTy B YCIOBUSAX PEaTbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;



— Pa3BEpPHYTO, JIOTUYHO U TOYHO MU3JIaraTh CBOIO TOUYKY 3PEHHS C UCIIOJIb30BAHUEM a/IEKBATHBIX
(YCTHBIX ¥ MIUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH()IMKTOTCHHBIE CUTYallUU U MPEI0TBpAIaTh KOH(MIUKTHI 10 UX aKTUBHOU
(a3bl, BEICTpanBaTh JICIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIMIO, N30€rast IMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

Hpe)IMeTHLICPQSyHbTaTBI OCBoeHI/Iﬂy‘leﬁl{OFO npeuMeTa«MaTeMaTnKa»

BrinyckHuK Ha 02a30BOM yPOBHE HAYUYMTCS:

ba3oBblii ypoBeHb
«I1pobJieMHO-(PYHKIIMOHAJIbHBIE Pe3yJIbTaThI»

Pasznen I. BbIMyCKHUK HAYYHUTCS I1. BoINyCKHUK MOJyYUT
BO3MOKHOCTh HAYYUTbHCSA
Hean JlJ1g crosib30BaHNUs B [TOBCEIHEBHOM na pazeumus mvluinenus,
O0CBOEHHUS KU3HU U 00eCTieueHuUs: BO3MOKHOCTH UCNONIL308AHUS 8 NOBCEOHEBHOU HCUSHU
npeaMera YCHELIHOTr0 MPOI0JIKEHUSI 00pa30BaHUsI 110 U obecneyeHusi B03MOHNCHOCMU
CHeUalbHOCTAM, HE CBA3AHHBIM C VCNeuHo20 npoooaNCeHUsl 00PA30BAHUSL
MIPUKJIAIHBIM UCIIOJIb30BAHUEM MAaTEeMAaTUKH | 1O CHeYUanibHOCMAM, He CEA3AHHbIM C
NPUKIAOHBIM UCNOTIb308AHUEM
Mamemamuxu
TpedoBanus K pe3yabTaTam
dnemenmul — OmnepupoBath Ha 6230BOM —  Onepuposamv noHAmMuAMU:
meopuu YPOBHETIOHATHUSIMU: KOHEYHOE MHOKECTBO, KOHeUHOe MHOIHCEeCmB0, dJIeMeHm
MHONCECME U | 5penionT MHOKECTBA, TOIMHOXKECTBO, MHOHCECMBA, NOOMHONCECMBO,
mamemamuuye nepecevyeHue u obveounenue MHOIHCEecmse,

CKOIl 102UKU

nepecevyeHne U 00beTMHEHNE MHOKECTB,
YHCJIOBBIE MHOKECTBA HA KOOPIWHATHOU
IIPSIMOM, OTPE30K, UHTEPBAJI,

— ornepupoBaTh Ha 0a30BOM YpOBHE
MOHATHSIMU: YTBEPKICHHUE, OTPULIAHUE
YTBEPKACHUSI, UICTUHHBIE U JIO)KHbBIE
YTBEPXKICHHUS, IPUUNHA, CIEICTBUE,
YaCTHBIN ciTy4ail 0OIIero yTBepKIeHUs,
KOHTPIIPUMED;

—  HAXOJHUTb NIEPECECYECHUE U
00bETUHEHUE IBYX MHOXECTB,
MPEJCTaBICHHBIX I'paMueCKH Ha YUCIOBOM
MIPSIMOM;

— CTPOHWTH HA YUCJIOBOU MPSMOMN
MTOJIMHO’KECTBO YHCIIOBOI'O MHOKECTBA,
3aJIaHHOE MTPOCTENIINMHU YCIOBUAMM;

—  pacno3HaBaTh JIO)KHbBIE

YTBCPKIACHUA, OIIMOKH B PaCCyXKJACHUAX,B
TOM YHCJIC C HCITIOJIb30BaHHUECM

KOHTPIIPUMEPOB.

B nosceonesnoti srcuznu u npu uzyuenuu
Opyeux npeomemos:

—  HCIOJIB30BaTh YKCIOBEIC MHOXKECTBA
Ha KOOPJIMHATHOM NPSIMOM ISl OTMCAHHUS

YUCTIOBbLE MHOJICECMBA HA
KOOPOUHAMHOU NPAMOU, OMPE30K,
UHMEPBAI, NOTYUHMEPBAIL, NPOMENCYNOK
C 8bIKOJIOMOL MOYKOU, epaguueckoe
nPeoCmasieHue MHOJICECME Ha
KOOPOUHAMHOU NIOCKOCIUL,

—  onepuposamv NOHAMUAMU.:
ymeepoicoenue, Ompuyanue
VMBEPIHCOeHUsl, UCIUHHDBLE U JIONHCHbLE
VMepHCcOeHUsl, NPUYUHA, CledCmaue,
Yacmublll CIYYal 0oue2o ymeeprcoeHus,
KOHmMpnpumep;

—  npoeepamv NPUHAOLEHCHOCMb
NeMEHMa MHONCECMBY,

—  HaxoOoumov nepecevexue u
00beOUHeHUe MHOHCEeCM8, 8 MOM YUCe
npeoCcmasieHHbiX 2paguiecku Ha
YUCTOBOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU;

—  nposooums 00KA3amebHble
paccysxcoenus 0Jist 000CHOBAHUSL
UCMUHHOCIU YIMBEPHCOEHUI.

B nosceonesnoii scuznu u npu
U3yueHuu opyeux npeomemos.

—  UCNOIBb308aMb YUCLOBbIE
MHOHCECMBA HA KOOPOUHAMHOU NPAMOU




peaNIbHBIX MPOLIECCOB U SBJICHUM;

—  TPOBOJUTH JIOTHUECKHE
paccyXIeHHsI B CUTyallUsIX TOBCEIHEBHOM
KU3ZHU

U Ha KOOPOUHAMHOU NAOCKOCMU OIS
ONUCAHUSL PeanbHbIX NPOYeccos U
AGNIeHUlL;

—  npo6ooumv 0oKa3amenbHvle
DPACCYHCOCHUsL 8 CUMYAYUAX
NOBCEOHEBHOU JHCUZHU, NPU PeUleHUU
3a0ay u3 Opy2ux npeomemos

Yucna u
8bIPAdCEHUA

— OmnepupoBaTh Ha 6a30BOM ypOBHE
MOHATHUSIMU: 11€JI0€ YHCIIO0, EIIUMOCTb
qrcen, OOBIKHOBEHHAS P00k, NeCATHYHAS
JIpo0b, pallMOHATLHOE YHCIIO,
npuOIMKEHHOE 3HAYCHUE YUCIIA, YaCTbh,
J0J151, OTHOILICHHE, TIPOLICHT, MOBBIIICHUE U
MOHIKEHUE HA 33JJaHHOE YHCIIO IPOIICHTOB,
MacIrao;

— ornepupoBaTh Ha 0230BOM YpOBHE
MOHATUSAMH: JIoTapudm uunca,
TPUTOHOMETPHYECKAst OKPYKHOCTb,
rpagycHas Mepa yria, BelIu4uHa yria,
3aJIaHHOTO TOYKOW HA TPUTOHOMETPUUECKOM
OKpY>KHOCTH, CHHYC, KOCUHYC, TAHT€HC U
KOTAHT€HC YTJIOB, UMEIOIIUX IPOU3BOIBHYIO
BEJIIMYUHY;

—  BBITIOJHATH apUPMETUIECKHE
JeUCTBUS C LENBIMU U PAllHOHAIBHBIMU
YHCIIaMU;

—  BBINOJIHATH HECJIOXKHBIE
peoOpa30BaHMUs YUCIOBBIX BBIPAKECHHIA,
CoJIeprKalluX CTENEeHU YK Cell, TNO0 KOPHU
W3 yrcedn, 0o orapudmsl 4ucer;

—  CpaBHHUBaTh PAIllMOHAIbHBIE YHCIIA
MEXy CO00i;

— OIICHMBATh M CPABHUBATH C
panMoHaTbHBIMU YHCIIAMU 3HAUEHHSI LEJIbIX
CTENEeHEeHN Yucell, KOpHEH HaTypalbHOMI
CTETIeHH M3 YHCEJI, JOrapru(pMOB YHCEN B
MPOCTHIX CITydasx;

— m300pakaTh TOYKAMH Ha YUCIOBOMH
MPSIMO¥ [IeJTbIe W PAllMOHANBHEIC YHCIA;

— m300pakaTh TOYKAMH Ha YUCIOBOH
NPSIMOI! LIeJIbIe CTENEHU YHCell, KOPHU
HaTypaJIbHOM CTENEHU U3 YUCEIl,
sorapu@mbl YHCeN B MPOCTHIX CIyYasx;

—  BBINIOJIHATH HECJIOKHbBIE
npeoOpa3oBaHMs MENIBIX U IPOOHO-
paIMoHaIbHBIX OYKBEHHBIX BHIPAXKCHUIA;

— BBIpaXXaTh B MPOCTEHIINX CIIy4asxX U3

—  (CB80600HO onepuposamu
NOHAMUAMU. Yelloe YUCTO, OeTUMOCHDb
yyces, 00bIKHOBeHHAs OPODb,
decamuunas Opobs, payuoHaIbHOe
YuCno, NPUOIUNCEHHOE 3HAUEHUE YUCIA,
yacme, 0011, OMHOUIeHUe, NPOYEHM,
nosvluleHue U NOHUNCeHUe Ha 3A0aHHOe
YUCTIO NPOYEHMO8, MACULMAD,

— NpUBOOUMb NPUMEPDL YUCETL C
3A0AHHBIMU CBOUCMBAMU OEAUMOCTIU;

—  onepuposamv NOHAMUIMU.:
Jlo2apupm uucia, mpueoHOMempuieckdst
OKPYICHOCMb, PAOUAHHAS U 2PAOYCHAS
mepa yaad, 8enuyuna yaid, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUYECKOU
OKPYIHCHOCMU, CUHYC, KOCUHYC, MAHEEHC
U KOMAH2EHC Y2N08, UMEIOUWUX
NPOU3BONbHYIO GETUYUHY, YUCAA € U TT;

—  BbLINOIHAMb apuhmemuuecKue
Oeticmeusi, couemas ycmmoie u
NUCbMEHHbLE NPUEMbl, NPUMEHSSA NPU
He0OX00UMOCMU BLIYUCTUMENbHbLE
ycmpotcmeda;

—  HAX0O0UmMb 3HAYEHUsl KOPHsL
HamypaivHol cmeneHu, Cmenetu ¢
PAYUOHATILHBIM NOKA3amenem,
n02apugma, ucnonrv3ysa npu
He0OX00UMOCMU BLIYUCTUMENbHbLE
ycmpoticmea;

—  NOAb308AMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMULECKUX
pacuemax;

—  npo6oOUmMb NO U36ECMHBIM
Gopmynam u npasuiam npeobpaz08anusl
OVKBEHHBIX GbIPANCEHUT, BKIIOYUAIOUSUX
cmenetu, KOpHU, 102apughmol u
mpuzoHomMempudeckue QyHKyuu,

— HAX0O0UMb 3HAYEHUsL YUCTIOBbIX U
OVKBEHHBIX GbIPAHCEHU, OCYWECNEIAA

HeoOxo0uMble NOOCMAHOBKU U
npeoopazosanusl;




paBEHCTBA OJHY IEPEMEHHYIO Yepe3 APYTHUE;

— BBIYUCIIATH B IIPOCTHIX CIIy4asax
3HA4YEeHHUs YUCIIOBBIX U OYKBEHHBIX
BBIPAKEHUI, OCYIIECTBIISASI HEOOXOAUMBIE
MOJICTAHOBKH M IIPe0Opa30BaHuUs;

—  n300pa)kaTh CXEMAaTUYECKH yroJ,
BEJIMYHMHA KOTOPOT'O BBIPAJKEHA B Tpajycax;

—  OLIEHMBATh 3HAKH CUHYCA, KOCUHYCA,
TaHI'€HCA, KOTAHT'€HCA KOHKPETHBIX YIJIOB.

B nosceonesnoii sicusnu u npu uzyuenuu
Opy2ux yueOHviX npeomMemos:

—  BBINOJIHATH BBIYMCICHHS IIPH
PEIICHUH 3a/1a4 IIPAKTHYECKOT0 XapakTepa;

— BBINIOJHSTH TPAKTUYCCKHUE PACUETHI C
HCIIOJIb30BAHUEM IIPH HEOOXOAMMOCTH
CIPABOYHBIX MATEPUAIIOB U
BBIUUCIIUTEIILHBIX YCTPOUCTB,;

—  COOTHOCHTbH PeabHbIC BEIUUHHBI,
XapaKTEPUCTHKH 00BEKTOB OKPYIKAIOIIETO
MHUPa C UX KOHKPETHBIMH YHCIOBBIMHU
3HAYEHUSIMU,;

—  HCHOJIB30BaTh METOJIbI OKPYTJICHHS,
NPUOJIMKCHUS ¥ IPUKUJIKUA TIPU PEIICHUU
MPAKTUYECKHX 3a/1a4 MOBCETHEBHOMN JKU3HU

—  usobpadicamsv cxemamudecku
V2011, 8eIUYUHA KOMOPO20 BbIPANCEHA 8
epaodycax unu paouanax;

—  UCNOIb308aMb NPU PeuteHUl
3a0ay mabauuHvle 3HAYeHUs
MPUSOHOMEMPULECKUX PYHKYUL Y2N08;

—  BbINOJHAMb NEPEBOO BEIUUUHBI
yena uz paouanHou mepvl 8 2pA0yCHyIO U
obpamHo.

B noeceomnesnoui scusnu u npu
U3yueHuu Opy2ux yueOHvlX npeomemos.
—  GLINOIHAMb OEUCMBUsL C

YUCTIOBLIMU OAHHBIMU npu peueHuu

3a0ay npakmu4ecKkoco xapakmepa u

3a0ay U3 pasiudHbIX 0bracmenl 3HaHul,
UCNONL3YA NPU HE0OXO0OUMOCMU

Cnpasounbie Mamepuasl u
8bIYUCTIUMENIbHBIE YCIMPOUCMBA,

—  OyeHusamv, CPAGHUBAMb U
UCNONb306AMb NPU PEUleHUU
NPAKMUYecKux 3a0ay Yuciosvie 3Ha4eHus
PeanbHbIX 8eUYUH, KOHKPEmHble

YUCN08blE XAPAKMEPUCMUKU 00BEKMNO08
OKPYIHCArOUeco Mupa

Ypasnuenun u
Hepagencmea

— Pemare nuHeiHBIE ypaBHEHUS U
HEpaBEHCTBA, KBaJ[paTHbIC YPABHEHUS;

—  pewiats Jorapudmuueckue
ypaBHeHus Buja logg (bx +¢) =du
npocTeifie HepaBeHCTBa Buia logaX<d;

—  pemiath MoKa3aTeJIbHbIE YpaBHEHMUS,
BUIA abX+C: d (rne d MOKHO TIPE/ICTABUTH B
BHUJI€ CTETIEHU C OCHOBAaHHEM &) U
MPOCTEUIINE HepaBEHCTBA BUIA a'<d (rme
d MOXHO MIPEACTaBHUTh B BUJE CTETICHHU C
OCHOBaHHUEM 4);.

—  IPHUBOAMTH HECKOJIBKO MPUMEPOB
KOpHEH ITPOCTEUILIEro
TPUTOHOMETPUUYECKOTO YPaBHEHUS BU/A:
sinx = a, cos X = a, tgx = a,ctgx = a, rme a —
TaOJIMYHOE 3HAYCHNE COOTBETCTBYIOICH
TPUTOHOMETPUUYECKON (QYHKLIUU.

B nosceonesnoii srcuznu u npu uzyueruu
Opyeux npeomemos:

— COCTaBJIATH M PEIIaTh ypaBHEHUS U
CUCTEMBI YPaBHEHUI NP PEIICHUH
HECJIO)KHBIX MPAKTHYECKHUX 337134

—  Pewamv payuonanvhule,
nokaszamesnvHule U loeapugmuyecKue
VPasHeHus U HepaseHcmea, npocmetiuiue

UppayuoHaibHole u
Mpu2oOHOMempu4ecKkue ypasHeHus,
HepaseHcmea U ux CUCmembi,

—  UCNONB308aMb MEMOObl peuleHus
VpasHeHuii: npusedenue K 6Uoy
«Npou3eedeHUe PaeHO HYII0» UIU
«Hacmuoe pasHo Hy0y», 3aMeHd
nepemenHbIX;

—  UCNONB308aMb MEMOoO
UHMEPBANLO8 015 peuleHUs HePaBeHCME;

—  ucnoivzoeams epaguueckuti
Memo0 0J1 NPUOTUINCEHHO20 peleHUs
VPABHEeHUll U HEPABEHCME,

—  usobpadicamv Ha
MPUSOHOMEMPULECKOU OKPYIHCHOCTU
MHOICECMBO PeLeHUll NPOCMeuuux
MPUSOHOMEMPULECKUX YPAGHEHU U
HepaseHcma,

—  8bINOJHAMb OMOOP KOpHEll




VpasHeHull Uy peuleHuti HepaseHcms 8
coomeemcmeuu ¢ OONOIHUMENbHBIMU
VCAOBUAMU U OPAHUYEHUAMU.

B noeceownesnotl scusnu u npu
uzyuenuy Opyeux yueOHulx npeomMemos:

—  cocmaenamo u peuiams
VPasHeHus, Cucmembvl YyPasHe Ul u
Hepagencmea npu peuleHul 3a0ay opyaux
VueOHbIX npeomemos;

—  UCNONb308aMb YPAGHEHUsL U
Hepagencmaa 071l NOCMPOeHUs. U
uccne0o8anuss NPOCmMetuiux
MamemamuyecKux mooeneti peaibHblxX
cumyayuil Uiy NPUKIAOHbIX 3a0ay;

—  yMemb UHMePnpemupos8ams
NONYYEeHHbIU NPU peuleHuy ypagHeHusl,
Hepagencmaea Uiy CUcCmemvl pe3yivman,
oyeHusamuv e20 npasoonoodooue 6
KOHmMeKcme 3a0aHHOU PeaibHOl
cumyayuu uiy NPUKIAOHOU 3a0ayu

Dyukyuu

— OmnepupoBaTh Ha 6a30BOM ypOBHE
MOHATHUSIMU: 3aBUCUMOCTb BEJIMYUH,
(GyHKIMS, apryMEHT U 3HaueHue PYHKIIHH,
00J1aCTh OTpeIeTICHUsI U MHOYKECTBO
3HaYeHUH QyHKIMHU, TpaduK 3aBUCUMOCTH,
rpaduk QyHKIUH, HYTU (YHKIIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pAacTaHHUE HA YUCIIOBOM IIPOMEXKYTKE,
yOBIBaHNE HA YHCIOBOM NPOMEXKYTKE,
HauOoJbIlIee U HAaMEHbIIIEe 3HAaUEHNE
(YHKIIMM Ha YUCIIOBOM ITPOMEXKYTKE,
nepuoandeckasi yHKIMs, NEPUOJ;

— ornepupoBaTh Ha 0a30BOM YpOBHE
MOHATHUSIMU: TIpsiIMasi U oOpaTHas
MIPOIMOPLIMOHAIBHOCTD JIUHEIHAs,
KBaJ[paTU4HAas, JorapupmMudeckas 1
nokaszatenbHast QyHKIHH,
TPUTOHOMETPUYECKHE (PYHKIINU;

—  pacro3HaBaTb rpaduKu
AJIEMEHTAPHBIX (QYHKIMNA: TPIMOH 1
00paTHOI MPONMOPIIMOHATFHOCTH, TUHEHHOMH,
KBaJIpaTUYHOM, JorapudmMuyeckoit u
MOKa3aTeIbHOU (PYHKITUH,
TPUTOHOMETPHUECKUX (DYHKIIMMH;

—  COOTHOCHTb I'paMKH 3JIEMEHTaPHBIX
GyHKIMIA: IpsIMOM U 0OpaTHOMN
MPONOPLUOHATIBHOCTH, TUHEWUHOM,

—  Onepuposamv NOHAMUAMU:
3a6UCUMOCMb 8ETUYUH, DYHKYU,
apeymenm u 3navenue QyHKyuu, ooracmo
onpeoeneHuss U MHOMCECME0 3HAYEHUL
@dynkyuu, epagux 3asucumocmu, epapux
@yHKYUU, HYIU YHKYUU, RPOMEICYMKU
3HAKONOCMOSHCMEA, 803PACMAHUE HA
YUCTI0BOM NPOMEdCYNKe, YObleaHUe HA
YUCTI0BOM NPOMEICYMKe, HAUOOIbULeE U
HaumeHbvlee 3Hauenue QyHKyuu Ha
YUCTIOBOM NPOMEINHCYMKE, NePUOOUYECKas
@yHKYus, nepuoo, uemnas u HeuemHnas
dyHryuu;

—  onepuposamv NOHAMUAMU.:
npsamas u oopamuas
NPONOPYUOHATLHOCb, TUHEIIHAS,
Keaopamuunas, no2apupmuyeckasn u
NOKA3amenbHas YYHKYUU,
mpuzoHomempuieckue QyHKyuu,

—  onpedensamsv 3Ha4eHue QyHKYuu
1O 3HAYEHUIO apeyMeHma NPpu pa3iuiHbIX
cnocobax 3a0anusi hyHKyuu,

—  cmpoumbs epaguKu u3y4eHHbIX

dyHryuiL;
— OnuUCHIBAMb NO 2PAPUKY U 6

npocmetiuux cryyasx no opmyie
noseoenue u ceoUcmea QyHKyutl,
Haxooums no epagpuxy gyHkyuu




KBaJPaTUYHOM, JTorapu(PMUIECcKOi 1
MOKa3aTebHOU (PYHKITHH,
TPUTOHOMETPUUECKUX (QYHKIIHM C
(dbopmynaMu, KOTOPHIMUA OHU 33JIaHBI;

] HaxoauTh 1Mo rpaduKy mpuOINKEHHO
3HaYeHUS QYHKIIMH B 33/IaHHBIX TOYKAX;

1 ompenensiTh 1o rpaduKy cBOMCTBamouA

GbyHKIMU (HYTH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, TIPOMEKYTKHU
MOHOTOHHOCTH, HAHOOJIbIINE U
HaWMEHBIIINE 3HAYCHUS U T.11.);

— CTPOUTH 3CKU3 rpaduka QyHKIUH,
YJIOBJICTBOPSIONIEH TPUBEICHHOMY Ha0Opy
yCIIOBUH (IIPOMEKYTKHU
BO3pacTaHus/yObIBaHUs, 3HaUeHHE (PYHKINN
B 3aJIaHHOM TOYKE, TOUYKH SKCTPEMYMOB U

T.0.).

B nosceonesnoil scuznu u npu uzyueHuu
Opy2Ux npeomemos:

— OIpEeneNsTh Mo TpaduKaM CBOMCTBA
peabHBIX MPOIECCOB M 3aBUCUMOCTEH
(HanOopIINe ¥ HAMMEHBIIINE 3HAYCHUS,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS,
MIPOMEXYTKH 3HAKOMIOCTOSIHCTBA U T.I1.);

—  HHTEepIpPEeTHUPOBATH CBOWCTBA B

KOHTEKCTE KOHKPETHON NIPaKTUYECKOU
CUTyalnu

Hauboavbuiue U HauMeHblUe 3HAYeHUS,
— cmpoums 3cKu3 epaguxa

@dyHKxyuu, yoosiemseopsioweti

npUBeOeHHOM) HAOOPY YCl08Ul

(npomedsicymxku 803pacmaruis/yovieanusl,

3HaueHue QyHKyuu 6 3a0aHHOL MouKe,

(U DKCMpPEeMYMOoes, acumnmomasl, HY1u

@yHryuu u m.o.);

—  pewiambv ypasHeHusl, npocmeriuiue
cucmembvl YpaeHeHul, UCNOIb3Ys
ceoticmea QYHKYull u ux epaguxos.

B noeceomnesnoti scusnu u npu
usyuenuu opyaux y4eOHulx npeomemos.

— onpedenams no epaguxam u
UCNONb308aMb OJI51 peUeHUsI NPUKLAOHBIX
3a0au c80UCMBA PealbHbIX NPOYECCO8 U
3aeucumocmell (Haubovuue u
Haumenbuiue 3HA4eHUs, NPOMENHCYMKU
go3pacmanus u yovleanus QyHKyuu,
NPOMENCYMKU 3HAKONOCMOSHCEA,
acumMnmomol, nepuoo u m.n.);

—  UHMepnpemuposams C8OLUCmMad 8
KOHMeKcme KOHKPEemHOU NPaAKmu4eckoul
cumyayuu,

—  onpeodensimeb no epaguram
npocmetiwiue XapaKmepucmuKu
nepuoouyecKux npoyeccos 8 6UoI02ul,
9KOHOMUKE, MY3bIKe, PAOUOCBA3U U Op.
(amnaumyoa, nepuoo u m.n.)

Dnemenmut
Mamemamuue
CK020
ananusza

— OmnepupoBaTh Ha 6a30BOM YpOBHE
MOHATUSIMU: IPOU3BOIHAS (PYHKLIUHU B TOUKE,
KacaTenbHasl K rpaduky QpyHKIUH,
MPOU3BOIHAS (PYHKIINH;

—  OIpenensaTh 3HAaUEHHUE IPOU3BOJHON
(GYHKLIMU B TOUKE 110 U300paskeHUI0
KacaTelbHOU K rpaduKy, IPOBEACHHOMN B
9TOU TOUKE;

— pelaTh HECJIOXKHBIE 3a/1a4M Ha
IIPUMEHEHHE CBA3M MEKIY IIPOMEKYTKaMU
MOHOTOHHOCTH M TOYKaMH 3KCTpEMyMa
(GyHKIINHU, C OTHOM CTOPOHBI, U
MIPOMEXYTKAMU 3HAKOTIOCTOSIHCTBA U
HYJISIMHU TIPOU3BOJHOM ATOM (PYHKITUU — C

JIPYTOMu.

B noeceonesnoil scuznu u npu uzyieHuu
Opy2ux npeomemos:
—  TOJB3YysCh rpapKaMu, CPAaBHUBATH

—  Onepuposamv NOHAMUAMU
npou3800HAs PYHKYUU 8 MOUKe,
KacamenvHas K 2papuxy ynxyuu,
npou3B0OHAsl (PYHKYUU,

—  BLIYUCTAMb NPOU3BOOHYIO
00HOYJIeHA, MHO20UIeHA, K8AOPAMHO20
KOPHSL, NPOU3BOOHYIO CYMMbL (DYHKYULL,

—  BLIYUCTAMb NPOU3BOOHDLE
INeMEHMAPHBIX PYHKYULL U UX
KOMOUHAYUL, UCNOTIb3YSL CHPABOYHDBIE
Mamepuanvl,

—  uccreoosams 8 NPOCMeuuux
CYUasnx QYHKYUU Ha MOHOMOHHOCHb,
HAXo00ums HAUbOIbLWUE U HAUMEHbUIUE
3HAYeHUs1 YYHKYUL, CMpoums paghuxu
MHO20UTIEHO8 U NPOCMEUULUX
PAYUOHATLHBIX PYHKYULL C
UCNONb308AHUEM annapama
MAmMemMamuyecKoeo aHalu3d.




CKOpPOCTH BO3pacTaHus (pOCTa, MOBBIILIEHUS,
YBEITUYCHUS U T.11.) WU CKOPOCTH YOBIBAHUS
(majeHusi, CHMOKCHHSI, YMEHbBILICHUS U T.I1.)
BEJIMYMH B PEAJbHBIX MPOIIEcCcax;

—  COOTHOCHUTb Ipah)uKu pealbHbIX
MPOLECCOB U 3aBUCUMOCTEN C UX
OINMCAHUSAMU, BKIIOYAIOIINMHU
XapaKTEePUCTHKH CKOPOCTU U3MEHEHUS
(OBICTpBIN POCT, MJIABHOE OHM)KCHHUE U
T.IL.);

—  HCIMOJb30BaTh rpaQUKu peaabHbIX
MIPOLIECCOB JUISI PEILICHHSI HECIIOKHBIX
MPUKIIAJHBIX 33/1a4, B TOM YHCIIE OTIPEIeIss
1o rpaduKy CKOpOCTh X0/1a Iporiecca

B noeceomnesnoti scusnu u npu
U3yueHuu oOpyux yueOHvlX npeomemos.

— pewams NPUKIaOHble 3a0a4U U3
ouonocuu, GuzuKu, XUMUU, IKOHOMUKU U
opyaux npeomemos, Ces3aHHbvle C
UCCIe008AHUEM XAPAKMEPUCIUK
PeanbHbIX NPOYECCcos, HAXOHCOEHUEM
HaubOIUUX U HAUMEHbULUX 3HAYEHU],
CKOPOCMU U YCKOPEHUS U M.N.;

—  uUHMmepnpemuposams no1y4eHHble
pe3ynvmamoi

Cmamucmuxk
a u meopus
eéepoamuocme
i, 102uKa u
KOMOUHamop
uKka

— OmnepupoBaTh Ha 6a30BOM YPOBHE
OCHOBHBIMM OIIMCATEJIbHBIMH
XapaKTepUCTHUKaMU YUCIOBOr0 Habopa:
cpenHee apupMETHIECKOEe, MEINaHa,
HanOoJIbIIee M HAaMEHbIIIEE 3HAUCHHUS;

— omnepupoBaTh Ha 6a30BOM ypOBHE
MOHATUSAMU: YaCTOTA U BEPOATHOCTh
COOBITHSI, CITy9aifHBIH BBIOOD, OTIBITHI C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMU
COOBITHSIMHY;

— BBIYUCIIATH BEPOATHOCTH COOBITHH Ha
OCHOBC IMoACYCTa 4YucCjia uCX0O0B.

B noeceonesnoil szcusnu u npu uzyueHuu
Opy2ux npeomemos:

— OLICHMBATh M CPABHUBATH B MPOCTHIX
ClTy4asiX BEpOSTHOCTH COOBITUH B peaibHON
KHU3HH,

—  YHUTaTh, CONOCTABIATh, CPABHUBATH,
WHTEPIPETHPOBATH B TIPOCTHIX CITydasix
peanbHbIE TaHHBIE, TPEICTABICHHBIC B BUJIE

TabJu1l, AMarpamm, rpaduKkoB

—  Hmemwv npedcmasnenue o
OUCKDEMHDIX U HENPEPbIEHBIX CILYYAUHBIX
BEIUYUHAX U PACNPEOeNIeHUSIX, O
He3a8UCUMOCIU CTLYHAUHBIX GETUYUH,

—  umembv npedcmasieHue o
MAMEMAMUYECKOM OHCUOAHUU U
oucnepcuu CiyHaHbix GeIUYUH,

—  umembv npedcmasieHue o
HOPMATbHOM pAcnpeoesieHuu U npumepax
HOPMAIbHO PACNPEOeIeHHbIX CLYYAUHBIX
BENUYUH,

— NOHUMAMb CYMb 3aKOHA OOILUUUX
yucen U 8b1OOPOYHO20 Memood
U3MeperUst 6ePOSIMHOCMELL,

—  umembv npeocmasienue 0o
VCI08HOU EPOSMHOCIU U O NOJIHOU

BEPOSIMHOCMIU, NPUMEHSIMb UX 6 PeUleHUU
3a0au;

— umMembv npedCcmagieHue 0 GaHCHbIX
YACMHBIX 8UOAX pACHpedeNeHUll U
NPUMEHAMb UX 6 PeUleHUU 3a0ay,

—  umemv npeocmasienue o
KOppensiyuu C1y4aunblx 8eIUUUH, O
JIUHEUHOU pecpeccuul.

B noeceomnesnoti scusnu u npu
uzyyeHuu Opyeux npeomMemos.

—  BLIYUCTAMD UTU OYEHUBAMb
8ePOSMHOCMU COOBIMULL 8 PealbHOU
HCUHU,

—  gblOUpamsv nOOXo0sauUe Memoovl
npedcmasieHus u 00pabomru OAHHLIX,

—  YyMemb peuanms HeCloHCHble
3a0a4u Ha NpUMeHeHUe 3aKOHA DObUUUX
yucen 8 COYUOIO2UU, CMPaxo8anuu,
30pagooxpanerul, obecneyeHuu




bezonacrocmu HaceneHus 8
‘lp€38bl’-lalele cumyayusix

Texcmoewie
3a0a4u

— Pemates HECIOXKHBIE TEKCTOBEIC
3ala4U pa3HbIX TUIIOB,

—  aHaJIU3UPOBATh YCIOBHE 33Ja4H, IPU
HEO0OXOJIMMOCTH CTPOUTH JIJIS €€ PelleHuUs
MaTeMaTUYeCKYI0 MOJIEIb;

—  TOHUMAaTh U UCIIOJIb30BATh IS
pelieHus 3a1auu nHpopMaluio,
MPEJCTABICHHYIO B BUJIE TEKCTOBOU U
CUMBOJIbHOI 3amKcH, cXeM, Tabull,
JTUarpaMm, rpa)uKoB, PUCYHKOB;

—  JICMCTBOBATh I10 AJITOPUTMY,
coJiep>KalleMycsl B yCIIOBUU 3aauu;

—  UCIOJIb30BATh JIOTUYECKUE
paccyxJIeHUsl U PEIICHUH 3aa4H;

—  paboraTh C U30BITOYHBIMU
yCIIOBUSIMU, BBIOUpas U3 Bcel nH(OpMALINU,
JaHHBIC, HCOOXOMMBIE JIJIST PEIICHHS
3a/1a4u;

—  OCYUIECTBJISITh HECJIOXKHBIN TIepedop
BO3MOXXHBIX PEIICHUM, BBIOUPAS U3 HUX
ONTUMAJILHOE TIO KPUTEPHSIM,
c(hOpMYyIIMPOBAHHBIM B YCJIOBHH;

—  aHaTU3UPOBATh U UHTEPIIPETUPOBATH
MOJTyYEHHBIC PEIICHUSI B KOHTEKCTE YCIOBUS
3a/la4uu, BEIOUpATh PEHICHUS, HEe
MIPOTHBOpEYAIINE KOHTEKCTY;

—  pemiath 3a/1a4¥ Ha pacyeT CTOUMOCTH
MOKYIOK, YCIIYT, MO€3/I0K U T.II.;

—  pemiaTh HECIOXKHBIC 3a/1auH,
CBSI3aHHBIE C JIOJIEBBIM YYaCTHEM BO
BIIaJICHUH (PUPMOMA, IPEATPUITUEM,
HEJBM)KHUMOCTBIO;

— pemiaTh 3314 Ha MPOCTHIC
MPOIICHTHI (CUCTEMBI CKUIOK, KOMUCCHUN) U
Ha BBIYHCIICHUE CJIOKHBIX TIPOIEHTOB B
pPa3IMYHBIX CXeMaxX BKJIAJOB, KPEJAUTOB H
UTIOTEK;

—  pemiaTh NMPaKTHYECKHUE 3aa4H,
TpeOYIOIINE UCTIOTB30BAHUS
OTPHUIIATEILHBIX YHCEN: Ha ONIPEICIICHHIE
TEMIIEPATyphl, Ha OTPeIeNICHNE TIOJOKEHUS
Ha BPEMEHHOU OCH (10 HaIel 3pbl U TOCIe),
Ha JIBIDKCHUE JCHEKHBIX CPEICTB
(mpuxoa/pacxon), Ha onpeaeIeHUue
TJTYOWHBI/BBICOTHI | T.I1.;

—  HCIOJB30BaTh MOHSATUE MacITaba
JUTSL HAXOXKICHUS PACCTOSTHUHN ¥ JUTHH Ha
KapTax, IUIaHaX MECTHOCTH, TUTAHAX

—  Pewamb 3a0auu pa3Hvlx munos, 8
MoM yucie 3a0a4u NOGbLIULEHHOU
MpyoOHOCmU,

—  8blOUpamv ONMUMATbHBLL MEMOoO
Ppeuerus 3a0a4u, paccmampueas
PA3uuHble MEmoobl;

—  cmpoumb MoOeb peulerus
3a0a4u, NPo8ooUMs 00OKA3amenbHble
paccyrcoenus;

—  pewams 3a0auu, mpedyrowue
nepebopa 6apuanmos, nposepKu
YC08uUll, 8b160pa ONMUMATLHO2O
pesyivmama;

—  AHAIU3UPOBAMD U
UHMEPNPEeMUpo8ams pe3yibmanmovl 6
KOHMeKcme YClo8us 3a0ayu, 8bl0upams
Ppewerst, He npomugopedaujue
KOHMeKCmy;

— nepesooumv npu peuleHuu 3a0aqu
uHgopmayuro u3 00HoU Gopmul 8
opy2y10, UCNOIL3Ys NPU HE0OX0OUMOCMU
cxemul, mabauysl, epagpuxu, ouacpammol,

B nosceonesnoil srcuznu u npu
usyueHuu opyaux npeomemos:

— pewams npakxmuyecKkue 3a0aiu u
3a0ayu u3z Opy2ux npeomemos




MOMEIICHUH, BRIKPOHKaX, IpU paboTe Ha
KOMIIBIOTEPE U T.II.

* NOBCEOHEBHOU HCUSHU U NPU U3YYEeHUU
Opyeux npeomemos:

— pelaTh HECJIOKHbIE TPAKTUYECKUE
3a/1a4i, BOZHUKAIOINE B CUTyalUsAX
MMOBCEHEBHOW KU3HU

I'eomempus

— OmnepupoBaTh Ha 6a30BOM ypOBHE
MOHATUSIMH: TOUYKA, MpsiMasi, IIIOCKOCTh B
MIPOCTPAHCTBE, MAPAIUIETBLHOCTD U
NEPIEHAUKYISPHOCTD MPSIMBIX U
IUIOCKOCTEM;

—  pacro3HaBaTh OCHOBHBIE BHJIBI
MHOTOTPaHHHUKOB (TIpU3Ma, MMpaMua,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo);

— n300paxkaTb U3y4aeMble PUTYpHI OT
PYKH U C IPUMEHEHHEM IPOCTHIX
YEePTEIKHBIX HHCTPYMEHTOB;

— Jenath (BBIHOCHBIC) TIJIOCKUE
YEepPTEKU U3 PUCYHKOB ITPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, COOKy, CHU3Y;

—  U3BJEKaTh UH(OPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, IpeACcTaBICHHYIO Ha YepTexax u
PHUCYHKaX;

— npuMeHaTs Teopemy ITudaropa npu
BBIUMCIIEHUH 3JIEMEHTOB
cTepeoMeTpuuecKux Guryp;

— HaxOJHUTb 00BEMBI U TUIOIIA/IN
IIOBEPXHOCTEH MPOCTEUILINX
MHOTOI'PaHHHUKOB C IPUMEHEHUEM (HopMyT;

— pacro3HaBaTh OCHOBHBIE BUJIbI T
BpalleHus (KoOHyc, HUIUHAP, chepa u 1map);

— HaxOJHUTb 00BEMBI U TUIOIIAAN
ITOBEPXHOCTEN MPOCTEUIINX
MHOTOTPAaHHHUKOB U TEJI BpaIleHUsI C
npuMeHeHueM (Gpopmyi.

B noeceonesnoii scusnu u npu uzyueHuu
Opyux npeomemos:
—  COOTHOCHUTH aOCTpaKTHbIE

TreOMETPUUYECKUE TTOHATUS U (DAKTHI C
peaJII:HI:IMI/I KU3HCHHBIMHU OGBGKT&MI/I nu
CI/ITyaI_II/ISIMI/I;

—  HCIIOJIF30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX FEOMETPUUECKUX (pUryp
JUJIS pemeHI/m THUITIOBBIX 3a1a4

—  Onepuposamv NOHAMUAMU
MouKa, NPAMAs, NI0CKOCMb 8
npocmpancmee, napanleibHoCms U
NepneHOUKYIAPHOCTING NPAMBIX U
niaockocmell;

— npumeHsms 0I5l peuerust 3a0ay
eeomempuieckue pakmol, eciu ycioeus
npUMeHeHUst 3a0aHbl 8 IBHOU (hopme;

— pewams 3a0ayu Ha HAX0dHCOeHUe
2eoMempuieckKux 8elUuduH no oopasyam
WU ANICOPUMMAM;

— Odenamw (8bIHOCHbBIE) NIIOCKUE
Yyepmedicu U3z PUCYHKO8 00beMHbIX ueyp,
8 MOM YUCTE PUCOBAMb BUO CEEPXY),
cOOKY, cmpoums ceyeHusl
MHO20CPAHHUKOB,

—  usgneKamv, UHMEPNPEemuposans
u npeobpazoevleamsb UHGOPMAYUIo O
2eomempuieckux ueypax,
NPeOCMABIEHHYIO HA YEPMENCAX,

—  NpUMEHSIMb 2eOMEMPULECKUE
Gaxmul 015 peulenus 3a0a4, 8 MOM YUCie
NPeOnonazanuux HeCKOJIbKO Udazos
pewenust;

—  OnucvlBamb 83aUMHOE
PpAcnonodicenue nPSmMbLX U nI0CKocmell 8
npocmpancmee;

—  ¢ghopmynuposams ceoticmea u
npUsHaKu gueyp;

—  00Ka3vleamuv ceomempuieckue
VMBepIHCOeHUS,

—  g1ademv CMAHOAPMHOLU
Kaaccugpuxayuerl npoCmpancmeeHHbix
Gueyp (nupamuowi, npuzmoi,
napasnnenenuneovl);

— HAaxooumv 06vembl u naouaou
NOBEPXHOCIeEl 2e0MEMPUYECKUX MeTl C
npumeHeHuem Gopmyi,;

— BBIYUCTAMb PACCMOAHUA U Y2TIbl 8
npocmpancmse.




MPAKTUYECKOTO COJIEP KAHNUS;

—  COOTHOCHUTH IIOIIAH MTOBEPXHOCTEH
TeJ OAUHAKOBOU (DOPMBI PA3TUYHOTO
pasMmepa;

—  COOTHOCHUTH OOBEMBI COCYIOB
OJIMHAKOBOI (POPMBI PA3IUYHOTO pa3Mepa;

— oueHuBarh (HoOpMy NMPaBUILHOTO

MHOIr'OrpaHHuKa I1o0cJji€ ClInjIoB, CPpE30B U T.II.

(ompenensTh KOJIMYECTBO BEPIIUH, pedep u
rpaHei MoJy4YeHHBIX MHOTOIPaHHUKOB)

B noeceomnesnoti scusnu u npu
u3yueHuu opyaux npeomemos.

—  UCNOIB308aMb COUCMEA
eeomempuieckux ueyp 01 peulerus
3a0a4 npakmu4ecKo2o xapakmepa u
3a0a4 uz opyaux ooaacmeil 3HaAHUll

Bexmopui u — OmnepupoBath Ha 6a30BOM ypOBHE —  Onepuposamv nouamusamu

KoopOounampl | IIOHATUEM JI€KapTOBBI KOOPIUHATHI B 0eKapmogvl KOOpOUHAMbl 8

6 MIPOCTPAHCTBE; npocmpancmee, 6eKmop, Mooyib

npocmpancme —  HaxOAWTbh KOOPIWHATHI BEPIIUH Ky0a | 8ekmopa, paseHcmeo 6eKmopos,

e U IPSIMOYTOJIBHOTO Mapajuieienumnena KOOPOUHAMblL 6EKMOPA, Y2071 MENCOY
8EKMOPAMU, CKATIAPHOE NPOU3EEOeHUE
8eKMOPO8, KOJLIUHEeapHble 6eKMOPblL,

—  HAxoo0umv paccmosiHue mMexicoy
08YMsL MOUKAMU, CYMMY 8eKMOPO8 U
npouszeedeHue 6eKmopa Ha 4ucio, y2o.
MedHcoy 6eKmopamu, CKaisapHoe
npouseedeHue, packiaovbléams eKmop
1O 08YM HEKOINUHEAPHBIM 8eKMOPAM,
—  3a0aeambs NIOCKOCMb
VpasHenuem 8 0eKapmosoll cucmeme
KOOpOuHam;
—  pewams npocmetiuiue 3a0ayu
86e0eHUeM 8eKMOPHO20 bazuca
Hcmopusa — OnwuceIBaTh OTJAENIBHBIE BBIIAIOLINECS —  Ilpeocmasname 6xnao
Mamemamuku | pe3ylbTaThl, IOJyYeHHBIE B XOJIE Pa3BUTHS | 8610AI0UUXCA MATNEMAMUKOS 8 PA38UmMUe
MaTEMaTHKHU KaK HayKu; MAmemMamuxy U UHbIX HAYYHBIX
—  3HATh MPUMEPHl MATEMATHUECKUX obracmei;
OTKPBITHI U UX aBTOPOB B CBSI3H C — NOHUMAMb POJIb MAMEMAMUKY 8
OTEUECTBEHHOU U BCEMUPHOMN UCTOPHUEH; passeumuu Poccuu
— TIOHMMATH POJIb MATEMAaTHKH B
pa3Butiu Poccun
Memoowt —  IIpuMeHATh U3BECTHBIE METOIBI TPU —  Hcnonvszosams ocrnogHule
Mamemamuku | PEIICHUU CTaH/IAPTHBIX MAaTEMATHUECKUX Memoobl 00KA3amenbCmea, npo8ooOUmMb

3a/1a4;

—  3aMeyarhb U XapaKTepru30BaTh
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B
OKpY>KarolleH NeMCTBUTEIbHOCTH;

—  NPUBOAUTH NPUMEPHI
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJE, B TOM YUCIIE XapAKTEPU3YIOLIUX
KpacoTy U COBEPIIEHCTBO OKPYKAOLIErO
MHPA U IPOU3BEICHUN UCKYCCTBA

00Ka3amenbcmeo U 8bINOIHAMb
onposepaicenue;

—  NpuMmeHsmb OCHOBHbIE MEMOObl
PeueHUss MamemMamuieckux 3a0ay;

—  HA OCHOBe MamemMamuiecKux
3aKOHOMepHOCmell 8 Npupooe
Xapaxkmepuzoeams Kpacomy u
COBEPULEHCINBO OKPYHCAIOUIE20 MUPA U
npousseoeHull UCKyccmeda,

—  npumeHsmMb npocmeriuiue
npocpamMMHble CPedCmed U INeKmMpOHHO-
KOMMYHUKAYUOHHbLE CUCEMbl NPU
peweHuU MamemMamuyecKux 3a0ay




Conep:xanue y4eOHOro npeaMera

ba3oBblii ypoBeHb
10 kacc

Omnpenenenue uucioBoi ¢yHkuuu. OONAaCTh ONpeAeNeHHs W MHOXKECTBO 3HaueHWi. ['padux
¢byakuun. Iloctpoenune rpadukoB ¢Gynkumit.CBoiictBa (ynkuii. ['paduueckas wuHTEpHpeTanus.
[Ipumepsl QyHKIMOHANBHBIX 3aBUCUMOCTEH B peajibHBIX Iporeccax u siiaeHusx OOparHas (QyHKUHA.
OO6mactp onpeesieHus ¥ 00J1acTh 3HaYeHUN oOpaTHOU QyHKIMU. ['paduk oOpaTHOM PyHKITHH.

3HAaKOMCTBO C MOJICJIBIO «YUCIIOBAsi OKPYKHOCTbY. JInHA TyrH €JMHUYHON OKPYXHOCTH.

Tpuronomerpudeckas OKpyKHOCTb, paduanuas mepa yena. CHHyC, KOCUHYC, TAHTE€HC, KOMAH2EeHC
MPOU3BOJBHOrO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXJAECTBO U CIEJACTBUS M3 HEro. 3Hau€HUs

T nTnT
TpuroHomerpuyeckux Gynkimit s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, , . _ _pan).
6 4 3 2
Dopmynvl  CLONHCEHUS MPULOHOMEMPUYECKUX QYHKYUL, Gopmyasl npusedenus, Gopmyivl 080UHO20
apeymenma.

Hynu ¢yHKIMM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOomblee W HaumMeHbIIee
3Hayenue GyHkuuu. [lepuoanyeckue pynkuuu. YetHOCTh M HEUeTHOCTh QYHKIUH. CrodccHbie pyHKYUU.

Tpuronomerpuyeckue GpyHKuu Y = COS X, Y = SIN X, Y = tgX . @yukyus y = ctgx . CBoiicTBa u
rpadMKu TPUTOHOMETPUYECKUX (DYHKITHIA.

ApKKOCHHYC, apKCUHYC, apKTaHreHC 4rcia.Pemenne ypaBHeHus cos t = a, sin t = a.Apkxomaneenc
yucna. Pemienue ypasHeHnus tgt = a, ctgt = a. [Ipocreiimme TpuroHoMeTpuuecKue ypaBHeHus. Pemenne
TPUTOHOMETPHUYECKUX ypaBHEHUH. /[Ba MeTO1a pelIeHus] TPUTOHOMETPHUIECKUX YPAaBHEHHIA.

Obpamuvie mpuecoHomempuueckue @QYHKyuu, ux ceoticmea u epaguxu. Pewenue npocmetiuiux
MPULOHOMEMPULECKUX HEPABEHCE.

IIpeobpazosanus epaguxos Gyukyuii. cosue 860016 KOOPOUHAMHBIX OCell, PACMANCEHUE U colcamue,
ompaoiceHue OMHOCUMENbHO KOOpPOUHamuvlx oceu. I paguueckue memoovl peulenus YpasHeHuti u
Hepagencms. Peulenue ypasHenuti u HEpageHcme, co0epHCAuUX nepemMerHHyI0 N0 3HAKOM MOOYIIAL.

[Tonsarue npenena GyHKIUN B TOuKe. [loHamue npedera yHkyuu 8 b6eckoneunHocmu. Acumnmomoi
epaghuxa @ynxyuu. CpasHnenue 6eCKOHeUHO MANbIX U OeckoHeuyHo Oonbuux. HempepbIBHOCTh (DYHKITHH.
Csoticmea nenpepuvisnvix ghynkyuil. Teopema Betiepuwmpacca.

[TpousBonnas ¢yHkuuu B Touke. KacarenpHas k rpaduky ¢yHkuuu. I'eomerpuyeckuil u
¢uzudeckuid  cMbicn  mpousBojgHOW.  [IpowsBoaHble  snemeHTapHbIXx  GyHKUMHA.  [lpasuna
oughgepenyuposanus.

Bmopas npoussoonas, ee ceomempuyeckuil u QuauyecKuii CMoiCi.

[lonatne o HenpepbIBHBIX (QYHKIUAX. TOYKM HSKCTpemMymMa (MakCUMyMa W MHUHHMYMA).
HccnenoBanue s1eMeHTapHBIX (YHKINA HA TOYKH IKCTPEMyMa, HanOOJIbIllee M HANMEHbBIIIEee 3HAYCHHUE C
MIOMOUIBIO MPOU3BOJIHON. [locmpoenue epaghuxos ynxkyuii ¢ nomowspio npou3gooHuvix. Ilpumenenue
npou3eo0HoU npu peutenuu 3a0ad. Haxoocoenue sxcmpemymos hyHKyutli HeCKOAbKUX NePeMeHHBIX.

[loBropenue. PemeHue 3agay ¢ NpUMEHEHHMEM CBOMCTB (UTyp Ha IUIOCKOCTH. 3ajauyd Ha
JI0Ka3aTeNIbCTBO M MOCTPOEHUE KOHTPIPUMEPOB. lcronb3oBaHWe B 3ajadax NMPOCTEHHIMX JOTMYECKHX
npaBwil. Pemienue 3a1a4 ¢ UCHOJBb30BAHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLIEHUH B MPSIMOYTOJIbHBIX
TPEyrojibHUKaX, ()akToOB, CBS3aHHBIX C YEThIpEXYroJbHUKaMH. PelieHue 3agady ¢ HCMOJIb30BAHUEM
(akTOB, CBA3aHHBIX C OKPYKHOCTSIMU. PelieHne 3aay Ha U3MEpeHus Ha MJI0CKOCTH, BBIYMCICHHUE AJIUH U
wiomazaen. Peuenue 3a0ay ¢ noMoubio 6eKmMopos u KOOpoOuHam.

Harmsinaas crepeomerpusi. @urypsl U ux wuzoOpakeHus (kKyO, mupamuga, npusma). OcHosHbvle
nousmus cmepeomempuu u ux ceoticmsea. Ceuenus Kydoa u Terpaspa.

Touka, mpsiMasi ¥ IJIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HHX.
B3auMHOEe pacrnosioKeHHUEe NpsMBIX M IUIOCKOCTEH B IpOCTpaHCTBE. [lapajuieabHOCTH NIPSMBIX H
IIJIOCKOCTEH B IpocTpaHCcTBE. M300pakeHne MPOCTEHIIMX MPOCTPAHCTBEHHBIX (PUTYpP Ha MIIOCKOCTH.

Paccrosaus mexny purypamu B mpoCcTpaHCTBE.



Yrael B TpOCTpaHCTBE. Ipexepanuvii u MHo2o2paHHbly Yyeon. (Ceoucmea NIOCKUX )2l08
MHO202panHo2o yana. 11epneHIuKyIIpHOCTb IPSIMBIX U INIOCKOCTEH.

[Ipoekuust ¢urypsl Ha IUIOCKOCTh. [IpuU3HAKM MEPHEHIUKYISIPHOCTH MPSMBIX M IUIOCKOCTEH B
pocTpaHcTBe. Teopema 0 Tpex MeprneHauKyIsIpax.

Muororpannuku. Ilapamnenenunen. CBoiicTBa NpsIMOYroJBHOIO Mapajuienenunena. Teopema
[Mucaropa B mpoctpanctBe. [Ipusma u nupamuna. [IpaBunbHas nmupaMujga W OpaBUIIbHAS IMPU3MA.
[IpsiMmas nupamuga. iAeMEHTH NOpPU3MbI W NHUpPaAMUIbl. BUIbl MHOTOTpaHHUKOB. Pazeepmku
MHo202panHuka. Kpamuauwue nymu na nogepxnocmu mHozocpanHuxa. Buapl nupamuza. DIeMEHTHI
MpaBWIbHON mnupamuabl. IlupaMuael ¢ paBHOHAKIOHEHHBIMH peOpaMu M TpPaHSMHU, HUX OCHOBHBIE
CBOMCTBA.

[Inomany noBepXHOCTENH MHOTOIPAHHHUKOB.

[1nomane MOBEpXHOCTU NPaBUIIBHON MUPAMUJIBI U IPSIMOU IPU3MBI.

Bektopsl B mpoctpanctBe. CyMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha YMCIO, Yol MEXAy
BekTOopaMu. KoJulMHeapHble W KOMIUIaHapHbIE BEKTOPBL. Teopema o pasznodiceHuu 6ekmopa no mpem
HEKOMNIAHAPHBIM 8EKMOPAM.

11 kaace
[loBTOpenue.Pemienue 3agau ¢ UCNOIb30BAHUEM CBOMCTB UMCEN M CUCTEM CUUCIEHMS, JI€IUMOCTH,
J0J1el 1 YacTel, MpOLEeHTOB, MoAyJel unceln. PernieHue 3a1a4y ¢ UCMOIb30BaHUEM CBOWCTB CTENEHEH U
KOpHEM, MHOTOYJIEHOB, TPE0Opa30BaHUl MHOTOUYJIEHOB U IPOOHO-PAllMOHATIbHBIX BBIPAXKEHUH.
Pemienue 3agau ¢ UCONIb30BaHUEM TPpalyCHOM Mepsl yriaa. Moayinp uucia u ero cBoicra.Pemenue
3ajJ]ayu C UCHOJIb30BAaHUEM YUCIIOBBIX (PYHKIMI U uX rpadukos. Mcnonb3oBanue cBoicTB U rpaduxos

JMHEWHBIX U KBaPAaTUYHBIX (QYHKIMH, 00paTHOW MPONOPIUOHATBHOCTH U QYHKIIUU Y = w& .

['paduueckoe perieHne ypaBHEHHI 1 HEPABEHCTB.

Pemenne 3amad Ha ABM)KEHHE M COBMECTHYIO pabOTy C TMOMOIIBIO JTUHEHHBIX W KBaJPaTHBIX
ypaBHEHUW M UX CHCTeM. PelieHue 3a7ad ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C
OJTHOM MepeMEeHHOH, C MPUMEHEHUEM U300paKEHHsI YUCIOBBIX TPOMEKYTKOB.

Crenenp ¢ JEWCTBUTENIBHBIM TIOKa3aTelieM, CBOWMCTBa creneHu. l[lpocreiinve moka3zaTenbHbIe
ypaBHeHHUs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOMCTBA U rpaduk.

Jlorapudm umcna, cpoiictea jorapudma. Jlecatuunelii norapupm. Yucno e. DyHkuus y=¢" .
Hamypanvnwiti  nocapugpm. llpeobpazoBanue sorapudMuyueckux Bbipakenuit. Jlorapudmmuueckue
ypaBHEHUs U HepaBeHCTBa. Jlorapudmudeckas QyHKIHS U ee CBOMCTBA U TpaduK.

Crenennas ¢yHKIUS U ee cBolicTBa U rpaduk. VppaunoHanbHble ypaBHeHUs. Memoo unmepsanog
0Ji51 peulerus HepageHCms.

Cucmemvl  noxkasamenvuvix, Jjoeapugmuyeckux u uppayuoHaibHuvlx ypaeuenuu. Cucmemvl
NOKA3AMENbHBIX, 102aPUPMUYECKUX HEPABEHCMNE.

Bzaumno oopamuvie pynkyuu. I pagpuxu 63aumno oopammuvix yHKyuUi.

Ypasuenus, cucmemvol ypasuenuii c napamempom.

Pewenue ypasnenuii cmenenu eviwe 2 cneyuanvHwvix 6u0os. Ilpusooumvie u Henpugooumvle
MHO20UIEHDbL.

IlepBooOpasHasi. [lepsoobpasuvie snemenmapnvix @yukyuil. Ilowads KpugonuHenHou mpaneyuu.
@opmyna Hvtomona-Jletionuya.Onpedenennvlii unmezpan. Buiuucnenue niaowadeti niockux queyp u
00veM08 meil 8paujeHus ¢ NOMOWbI0 UHMeZPaid

BepositHoCTh M cTaTucTHKa. PadoTa ¢ 1aHHBIMH

[loBTOopenue. Pemenne 3amadu  Ha TaOiauMyHOoe W Tpaduyeckoe NPEICTaBICHHUE JAHHBIX.
Hcnonb30BaHre CBOMCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEAHHUX, HAUOOJIBIIET0 U HAMMEHBIIETO
3HAYEHUSs, pa3Maxa, oucnepcuu. Pewenue 3adau na onpedenenue wacmomol U 8epOAMHOCIU COOLIMULL
Buvluucnenue seposmnocmeti 8 onvlmax ¢ pagHOBO3MONCHbIMU JIeMEHMApHbIMU ucxodamu. Pewenue
3a0ay ¢ npumeneHuem KomouHamopuxu. Pewenue 3a0au na eviuucienue éeposimHocmel He3a8UCUMBIX
coovimuti, npumeneHue hopmynsl clodxcenus gepossmuocmel. Peulenue 3aoau ¢ npumenenuem ouazpamm
Diinepa, oepesa seposmuocmetl, hopmyavt bepuynnu.

Yenosnas eeposmnocmes. [Ipasuno ymunooicenus eeposmuocmeti. Popmyna noaHou 6eposimHoCmu.



Huckpemnvle cuyyaiinvie @enuuumsl U pacnpeoenenus. Heszasucumvle cnyuaiinvie
BeUYUHDL.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CIYYAUHBIX BEIUYUH.

Mamemamuueckoe odxcuoanue u oucnepcus CaydauHou eeauuunvl. Mamemamuueckoe
oJcudaunue U OuUcCnepcus CyMmvl CHyYauHwvlX eeauyuH. I eomempuueckoe pacnpeoeneHue.
bunomuanvnoe pacnpeodenenue u e2o ceoticmaa.

Henpepuviguvie cuyuaiinvie senuuunsvl. Ilonamue o niomuocmu eepoamuocmu. Pasnomepnoe
pacnpeoeneHue.

TlokazamenvHoe pacnpeoenenue, e2o napamempbi.

THouamue o Hopmanvnom pacnpedenenuu. [lapamempuol HopmanvHo2o pacnpedenerus. Ilpumepuol
CIYYQUHBIX  GeIUYUH, NOOYUHEHHLIX HOPMAILHOMY 3AKOHY (HOZPeuHOCmb U3MEpPeHUli, pocm
uenoseKa).

@opmyna bunoma Hvromona. Hepasencmeo Yebviwesa. Teopema bepnynnu. 3akon 6onvuiux
yucen. Bvibopounviti memoo uzmepenus eeposmuocmetl. Ponb 3akona Oonvuux yucen 6 Hayke,
npupooe u oobwecmee.

Kosapuayus 0eyx crayuaunvix éenuuun. Ilonamue o koagguyuenme xoppenayuu. Coemecmmuoie
HaOI00eHUss 08YX CIVUAUHBIX 6elUdUH. Bulbopounblii koaghguyuenm koppenayuu.

Bektopel u xoopmuHatel B mpoctpaHcTBe. CkanapHoe npoussedeHue 6ekmopos.CKanisapHoe
npouszeedeHue 6eKmopos 8 KOOPOUHAMAXx.

Tena BpameHus:: TWIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOICTBa MPSMOTO KPYTrOBOTO
MWIMHAPA, MIPSIMOTO KPYroBOTro KoHyca. M300paskeHue Tes BpaleHns Ha IIIOCKOCTH.

Ilpeocmasnenue 06 yceuennom KoHyce, ceueHusi KOHyca (NapanielbHoe OCHOBAHUIO U
npoxoosiujee yepe3 8epuluHy), cedenus YUiuHopa (napaiieivHo U NepneHOUKyIAPHO OCU), CeueHus:
wapa. Pazeepmra yurunopa u konyca.

Ilpocmetiwue KomMOUHAYUUU MHO202PAHHUKO8 U Mel 8paujeHus medxcoy coboil. Beraucinenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX QUTYp (pedpa, AMAroHau, YIJIbl).

[Tnomane MOBEPXHOCTH MPSIMOTO KPYTrOBOTO IHMJIMHJIPA, MIPSMOTO KPYrOBOTO KOHYCa H IIapa.

[Tonsitre 06 o6beMe. OOBEM MHUpPaMUIBI U KOHYCA, MPU3MBI U HUIHHApa. O0BheM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIICHUS MEXAY IUIOMIAIIMU TIOBEPXHOCTEH U
o0beMaMu MOAOOHBIX TEI.

Heuoicenus 6 npocmpancmee: napanieibHulil NePeHoc, YeHMPATbHAs CUMMEMpPUsl, CUMMempus
omHocumenbHo niockocmu, nogopom. Ceoticmea dsudicenuil. IIpumenenue 08udxICeHuUll npu peuleHuu
3a0auy.

Ilpumenenue 6exkmopos npu peuieHuu 3a0a4 Ha HAXOHCOeHUue paccCmosHull, OauH, niowjaoeu u
00beMo8.

Ypasuenue nnockocmu 6 npocmpancmee. Ypasnenue cgepvr 6 npocmpancmeae. QPopmyna ons
8bIUUCTIEHUS PACCMOAHUS MeHCOY MOYKAMU 8 NPOCPAHCEE.

TemaTHuyeckoe NVIAHUPOBAHUE
no maremartuke B 10 kiacce



KomngectBo yacos

Ne KonTposibhbie
pasmena HaumeHnoBanue pa3ienoB u T
em Beero | TeopeTHueckue BaHATUS
/ TeMBI 3aHATHUSA
AJiredpa u HavaJia aHAJIN3a

IToBTOpEHME Kypca OCHOBHOM

TITKOJIBI 3 3
1 UmucnoBble QyHKIIMH 9 9
2 Tpuronomerpuueckue GyHKINU 26 23 3
3 Tpuronomerpuueckue 10 9 1

ypaBHEHUs
4 [IpeobpazoBanue 15 14 1

TPUTOHOMETPHUYECKHX

BBIPAYKCHU I
9) [IpounsBoHas 31 28 4
6 O6o0maromee MOBTOPECHHE 14 13 2

I'eomerpus

1 Beenenne. AkcHoMbl 3 3

CTCPEOMETPHUU U UX CIICICTBUS
2 [TapannenbHOCTh IPSIMBIX U 16 13

TIOCKOCTEH 2
3 [lepneHuKyISAPHOCTD MPSAMBIX U 16 15

MIJIOCKOCTEMN 1
4 MHororpaHHuKu 13 12 1
5 16 12

Humaap ,KoHyC, map 1
6 [ToBTOpEHUE Kypca TeOMEeTpHH




11 knacc

KomnuecTBo yacoB

e KonTtposnbhbie
pasaena | HammeHoBaHuUE pa3ieiioB U TEM Beero | TEOpETHUECKHE
/ TeMBI 3aHATHUS S
Auredpa
1 Crenenu u kopau. CTenIeHHBIE 18 17
byHKIUH 1
2 ITokazaTenbHbIC U 29 26
norapudmuueckrue GyHKIUN 3
3 [TepBooOpasHas 1 HHTETpal 8 7 1
4 DJIEMEHTHI MaTEMaTUYECKON 15 14 1
CTaTHCTUKH, KOMOMHATOPUKH U
TEOPUHU BEPOSTHOCTH
5 VYpaBHEHUS ¥ HCPAaBEHCTBA. 20 19
CucreMsl ypaBHEHUN U 1
HEPABEHCTB
6 0O060011aro1Iee TOBTOPCHHE 12 10
I'eomeTpusi 1
1 IToBTOpEHHUeE. 2 2
2 21 13
OO0beMbI Ten 2
3 BekTops! B IPOCTPaHCTBE 6 14 1
4 MCTO,Z[ KOOPAUHAT B IPOCTPAHCTBC 21 15 1
5 HeKOTOpLIC CBCICHUA U3 IIJIAHUMCTPUU 12 13
IToBTOpEHUE 6 1
Bcero




[Toypo4dHO€ TTaHUPOBAHME.

Ne H3yyaemblii MaTepHall
YPOKa
IlepBblii rox 00yuenus ( 10 kiaacc) (anredpa u HayaIa aHAIU3A)
IHoBTOpeHue maTepuasa 7-9 kiaccoB
1 [ToBTopenue. [IpeobpazoBaHue pallMOHATBLHBIX BBIPAKCHUI
2 IloBTOpeHMEe. YpaBHEHNS U HEPABEHCTBA
3 [ToBTopenue. @yHKIUHU U TpaduKu
Yucaosble pyHKIUH
4 Ornpenenenne unciaoBoit pyHkiuu. CriocooOsl e€ 3aganus
5 Onpenenenne yrcnoBoit pyHkmu. CriocoOs! e€ 3aaanus
6 Omnpenenenne yrcnoBoit pyHkuu. CriocoOs! e€ 3aaanus
7 CgoiicTBa (yHKIMH
8 CgoiicTBa (hyHKIHH
9 CgoiicTBa (pyHKIMH
10 ObparHas pyHKUIHSA
11
OOpatHas QyHKIUS
12 ObparHas pyHKUIHSA
Tpuronomerpudeckue pyHkuumn
13 YucioBasi OKpYKHOCTb
14 YucnoBas OKpYKHOCTb
15 YuciioBast OKpYy>KHOCTbh Ha KOOPANHATHOW INTIOCKOCTH
16 YuciioBast OKpYy>KHOCTbh Ha KOOPAMHATHOW INTIOCKOCTH
17 YucnoBast OKpYKHOCTb Ha KOOPJAMHATHOM INIOCKOCTH
18 Konumponvnasa paboma no meme. «Hucnosas okpyscHocnov»
19 Cunyc u kocunyc. TaHreHC ¥ KOTaHI'€HC
20 Cunyc u kocuHyc. TaHTeHC U KOTaHT€HC
21 Cunyc u kocuHyc. TaHTeHC U KOTaHT€HC
22 Tpuronomerpudeckue GyHKIIUNA YUCIOBOTO apryMEHTa




23

Tpuronomerpuyeckne GyHKIMU YUCIOBOTO apryMEHTa

24 Tpuronomerpudeckue GyHKIIUNA YTIIOBOTO apTyMEHTa
25 | Tpuronomerpuyeckue GyHKIUH YTIOBOTO apryMeHTa
26 | ®opMyIIbl IPUBEICHUS
27 | ®opMyIibl IPUBEICHUS
28 | Kommpoavuas paboma no meme: « Tpuconomempuyeckue GyHKyuu
29 | ®ynkus Y = Sin X, €€ CBONCTBA U rpauK
30 | ®ynkmus Y = Sin X, e€ CBOKCTBA U rpapuK
31 | Oyskius Y = COS X, e€ cBoiicTBa U rpaduk
32 | ®yHKIus y = COS X, e€ cBoicTBa U rpaduk
33 | [lepuoguuHoCTh GYyHKIHIA Y = SiN X, Y = COS X
34 | IlpeoGpa3zoBanue rpa)uKOB TPUTOHOMETPHUUECKUX (DYHKIUH
35 | IIpeoGpa3oBanue rpadukoB TPUTOHOMETPUIECKUX (PYHKITHIA
36 | dyuknuu y = tg X, y = ctg X, ux cBoiicTBa u rpaduku
37 | @ynkun Y = tg X, Y = Ctg X, X CBOHCTBA U TpaduKH
38 | Koumponvuas paboma no meme. «I pagpuku mpueonomempuieckux yHKyuil u ux
Tpuronomerpuyeckue ypaBHeHust
39 APKKOCHHYC U pELIEHUE YpaBHEHMsI COS t = a
40 | ApKKocHHYC ¥ pelieHre ypaBHeHHs COS t = a
41 | ApKCcHHYC M pellieHue ypaBHeHus Sint = a
42 | ApkcuHyc 1 penieHre ypaBHeHus Sint = a
43 | ApkraHrenc u apkkoTaHreHc. Pemmenue ypaBHeHwuit tg X = a, Ctg X = a
44 | TpuronomeTpuieckue ypaBHEHHUs
45 | TpuroHOMeTpUYeCcKUe ypaBHEHUs
46 | TpuroHoMeTpHUYeCcKHe ypaBHEHUS
47 | Tpuronomerpuieckre ypaBHEHHUs
48 | Konmponsnas paboma no meme « Tpuzonomempuueckue ypagHenusy
IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BbIPAKEHU
49 | CuHyC ¥ KOCHHYC CYMMBI 1 pa3HOCTH apT'yMEHTOB
50 | CuHyC M KOCHHYC CYMMBI 1 pa3HOCTH apTyYMEHTOB
51 | CuHyC ¥ KOCUHYC CYMMBI U Pa3HOCTH apTryMEHTOB
52 | CuHyC ¥ KOCHUHYC CYMMBI 1 pa3HOCTH apTyYMEHTOB
53 | TanreHC CyMMBI M pa3HOCTH apTYMEHTOB
54 | TanreHc cyMMbl M pa3HOCTH apryMEHTOB
55 | ®opMyIibl IBOWHOTO apryMeHTa
56 | ®opmMyIel JBOWHOTO apryMeHTa
57 | ®opMyIibl TBOWHOTO apryMeHTa
58 | IlpeoOpa3oBanne CyMM TPUTOHOMETPUYECKHX (PYHKIUH B IPOU3BEICHUS
59 | [IpeoOpa3zoBaHre CyMM TPUTOHOMETPUYECKUX (QDYHKIIUN B TPOU3BEICHUS
60 | [IpeoOpa3zoBaHne CyMM TPUTOHOMETPUYECKUX (PDYHKITUN B TPOU3BEICHUS
61 | IlpeoOpa3oBanue MpOM3BEICHUN TPUTOHOMETPUUECKUX (PYHKITNI B CyMMBI
62 [[IpeoOpa3zoBaHMe MPON3BENCHUI TPUTOHOMETPUICCKUX (DYHKIIUHA B CYMMBI
63 | Koumponvuas paboma no meme. «lIpeobpasosanue mpucoHomempuieckux




BbIDANCEHULY

IIpousBoanas
64 | UncnoBbie MOCIENOBATEIHFHOCTH M X CBOMCTBA. [Ipenen mocnenoBareIbHOCTH
65 | YucnoBble Mocie0BaTeIbHOCTH U UX cBoiicTBa. [Ipenen nocieoBaTenbHOCTH
66 | Cymma OECKOHEYHOI r€OMETPHYECKON MPOTPECCHH
67 | Cymma GECKOHEYHOM T€OMETPHYECKON MPOTPECCHH
68 | IIpenen hpyHKIMM
69 | Ilpenen pynkimu
70 | [Ipenen pyHKIMH
71 | Onpenenenue MPOU3BOTHOM
72 | OnpeneneHue NpoU3BOIHOM
73 | Onpenenenue Npou3BOIHON
74 | BerauciieHre MpOM3BOIHBIX
75 | Boluncienue npon3BOaHbIX
76 | Beruncnenne npon3BOIHBIX
77 | Konmponvnas paboma no meme: « Bviuucnenue npou3g00HbIXY
78 | YpaBHeHHE KacaTeabHOH K rpaduky QyHKINU
79 VYpaBHeHHE KacaTelnbHOU K rpaduky QyHKIIUU
80 [TprMeHeHre mpOn3BOJHON IJIs UCCIEeOBaHUM yHKINN
81 [TpuMeHeHne MpoU3BOTHON ISl HCCIIEOBAHUHN (PYHKITHIA
82 [TprmMeHeHre TpOn3BOJHOMN JJIs UCCIIeOBaHUM yHKINN
83 | IToctpoenue rpadukoB HyHKIIHIMA
84 [Toctpoenne rpadukoB QyHKIMHA
85 IToctpoenue rpadukoB GyHKIMHA
86 Koumponvnas paboma no meme: «llpumenenue npouze00Hol 0Jis UCCIe008AHUS
dynryuii»
87 ITpruMeHeHne Npou3BOHOMN /711 OTHICKAHUS] HAMOOJIBIIET0 1 HAMMEHBIIEr0 3HAaYEeHUs
HeNpepbIBHON (PYHKIIMU HA IPOMEKYTKE
88 [TprMeHeHrne TPOU3BOTHOMN JIJIsl OTHICKAHUS HAMOOJIBIIETO ¥ HAMMEHBIIETO 3HAYCHUS
HeNpepbIBHON (PYHKIINU Ha IPOMEKYTKE
89 ITpuMeHeHne NpoU3BOIHOMN /7Sl OTBICKAHUSI HAMOOJIBIIIET0 1 HAMMEHBIIETO 3HAaYEeHUs
HETPEPHIBHON (QYHKIIMU HA IPOMEKYTKE
90 3aaun Ha OTHICKAHWE HAMOOJBIINX U HAUMEHBIIINX 3HAYCHUN BEIMYHH
91 3aaun Ha OTHICKaHWE HAHMOOJBIINX U HANMEHBIINX 3HAYCHUH BETNIHH
92 3a1aun Ha OTHICKAHWE HAMOOJBIINX U HANMEHBIINX 3HAYCHUH BETNIHH
93 Koumponvnas paboma no meme «Illpouzsoonasny
94 O6o06m1aro1iee NOBTOpEHHE M0 TeMe « TpuroHoMerpuyeckrue QyHKIUN
94 O6o6maro1iee NOBTOpeHHe 1o TeMe « T pUroHoOMeTpruuecKre YpaBHEHUS»
95 O6o061aro11ee MOBTOPEHKE N0 TeMe « T pUTrOHOMETpUYECKHE YPaBHEHUS»
96 O06o0611aro1ee NTOBTOPEHHE 10 TeMe « T pUrOHOMETPHYCCKHE YPABHECHUS)
97 O6o06matomiee MOBTOpeHHE 1Mo TeMe « pUuroHOMeTpuYeCKre ypaBHEHUS
98 O6o6maromiee nopropenue no reme «IIpeodbpazoBaHre TPUTOHOMETPUUECKUX BBIPAKESHUI
99 O6o6maromee moproperne no Teme «IIpeodpazoBaHne TPUTOHOMETPUIECKUX BBIPAKCHUIN)
100 O6o06matomee moBTopeHue 1mo teme «IIponsBoaHas»
101 [ O6obmaromniee moBTopeHue mno reme «IIponsBogHas»
102 O6o06matomiee moBTopeHue 1mo teme «lIpuMeHeHne mporu3BOHON
103 | O6obmaroniee nopTopenue mno reme «lIpuMeHerrne npou3BoIHON
104 | UtoroBast KOHTpOJbHAs paboTa
105 | Ananu3 UTOrOBOW KOHTPOJIBHON paboTHI




Bropoii roa o0ydyenns 11 kinacc (anredpa n HayaJj1a aHAJIM3a)

IToBTOpenue matepuasa 10 kiaacca

1 [ToBTOpenue. Tpuronomerpus
2 IToBTOpenue. Tpuronomerpus
3 IToropenue. IIpon3BoHas U ee IpuMeHEHHE
Crenenu u KopHu. CTeneHHble PYHKIHT
4 [TonsiTHE KOPHSA N-OM CTENEHU U3 IEHCTBUTEIBHOIO YUCIIA
5) [TonsTHE KOPHSA N-01 CTENEHU U3 JEUCTBUTEIBLHOIO YHUCIIA
6 OyHkuuA y = n\/x , UX CBOWCTBA U TpaduKu
7 OyHkuua y = n\/x , UX CBOWCTBA M rpaduku
8 OyHkuua y = n\/x , UX CBOWCTBa M rpaduku
9 CBoiicTBa KOpHS N-ii CTENICHH
10 CBoiicTBa KOpHS N-ii CTENICHH
11 CaolicTBa KOpHS n-i creneHu
12 [TpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINX PAJAUKAIBI
13 [TpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINX PAJAUKAIBI
14 [TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX PAJAUKAIBI
15 Konmponvnas paboma no meme « Cmenenu u KOpHu»
16 O00011eHNEe TOHSITHSA O ITIOKA3aTeNE CTEIIEHNA
17 O00011eHNEe TOHATHSA O ITIOKA3aTele CTEIEHN
18 O00011eHNE TOHATHSA O ITIOKA3aTele CTENEHNA
19 Crenennble QyHKINHU, UX CBOMCTBA U IrpaduKu
20 CrenenHble QyHKINHU, UX CBOMCTBA U TrpaduKu
21 Crenennble QyHKINHU, UX CBOMCTBA U rpaduKu
Iloka3zaTenbHbIe H Jorapupmuyeckue QyHKUHU
22 [Toka3zarenbHas (GyHKINSA, €€ CBOWCTBA U rpaduk
23 [TokazaTenpHas GyHKIIHS, €€ CBOMCTBA U TPauK
24 [TokazaTenpHas GyHKIIHS, €€ CBOMCTBA U TPauK
25 [TokazaTenpHBIC ypaBHEHUSI 1 HEPABEHCTBA




26

IToka3arenbHble YpaBHEHUs U HEPABEHCTBA

27 | Iloka3zaTenbHbIC ypaBHCHUS U HEPABEHCTBA
28 | IlokasartenbHbIe ypaBHEHHUSI U HEPABEHCTBA
29 | Kommpoavuas paboma no meme « Iloxazamenvnas ¢hynkyusy
30 | IlonsTre norapudma
31 | Ilonstue norapudma
32
Jlorapudmuueckas QyHKIIMS, €e CBONCTBA U rpaduK
33 | Jlorapudmuueckas GyHKIMS, €€ CBOHCTBA U rpaduk
34 | Jlorapudmudaeckas QyHKIUS, €€ CBOWCTBA U rpaduk
35 | CgoiictBa norapudmon
36 | CsaoiicTBa norapupMoB
37 | Coiicta norapudpmon
38 | Jlorapudpmuyeckue ypaBHeHUs
39 | Jlorapudpmuyeckue ypaBHeHHUs
40 | Jlorapudmuueckue ypaBHEHHUs
41 | Koumponvuas paboma Ne 4 no meme «Jlocapugpmuuecxkas gynxkyusny»
42 | Jlorapudmudeckre HepaBeHCTBA
43 Jlorapudmudeckue HepaBEeHCTBA
44 | Jlorapudmuyeckre HepaBeHCTBA
45 | [lepexox K HOBOMY OCHOBaHHMIO Jorapugma
46 | Ilepexoma Kk HOBOMY OCHOBaHHUIO Jiorapudma
47 | IuddepenumrpoBanre Moka3aTeJIbHOU U JorapupMuueckon HyHKIIIN
48 | IuddepenumrpoBanre Moka3aTeIbHON U JorapuMuueckon GyHKIIu




49

HuddepennmpoBanne moka3aTeabHON U JorapupMuueckon GyHKIMN

50 | Kommpoavuas paboma no meme «Jloeapugpmuueckasn pynxyus»
IlepBooOpa3Hasi U MHTErpa
51
ITepBooOpa3zHas
52 | IlepBoobOpa3znas
53 | IlepBoobOpa3znas
54 | OnpeneneHHbIA UHTETpa
55 | OnpeneneHHbI HHTETpal
56 | OnpeneneHHbINH UHTETpA
57 | OnpeneneHHbI HHTETpa
58 | KonTposbHas padora 1o teme «IlepBooOpazHas 1 HHTETpaI»
DJIeMEeHThl MATEMAaTHYECKOIl CTATUCTHKH, KOMOMHATOPUKH, TEOPUH BEPOSITHOCTH
59 | Craructuueckas oOpabOTKa JaHHBIX
60 | Crarucruueckas 00pabOTKa TaHHBIX
61 | Craructuueckas oOpabOTKa JaHHBIX
62 | Ilpocreiimme BepOSITHOCTHBIC 3a71a9U
63 | Ilpocreiiine BepoSITHOCTHBIE 3a7jaul
64 | Ilpocreiiine BepOSITHOCTHBIE 3a7jaul
65 | CoueraHus u pa3MemeHus
66 | Couetanus u pa3MeIIeHUs
67 | CoueraHus M pa3MemeHUs
68 | ®opmyna OuHoma HproToHa
69 | ®opmyia 6mHOMa HhloTOHA
70 | CayyaiiHble COOBITHS U UX BEPOSITHOCTH
71 | Ciydaiinbple COOBITHS M UX BEPOSTHOCTU
72 | KontposbHas pabota 1o reme «IeMeHThl MaTeMaTHYeCKON CTaTUCTHUKH,
KOMOWHATOPHUKH U TEOPHU BEPOSITHOCTH
YpaBHeHusi u HepaBeHcTBa. CHCTeMbl YPaBHEHMIi 1 HEPABEHCTB.
73 | PaBHOCHJIBHOCTH ypaBHEHUH
75 | OGmue MeTobl pelieHrs ypaBHEHU!
76 | OOue MeTobI pelIeHus] ypaBHEHUH
77 | OGmue MeTo/bl pelieHrs ypaBHEHU!
78 | PemeHust HEpaBEHCTB C OJIHOM MEPEMEHHOMN
79 | PemieHust HEpaBEHCTB C OJTHOM MEPEMEHHOMN
80 | Pemenust HepaBeHCTB C OJIHOM NEpEMEHHON
81 | Pemenus HepaBEHCTB C OJHOW MEPEMEHHON
82 | YpaBHeHMs U HEPABEHCTBA C ABYMs IEPEMEHHBIMH
83 YpaBHEHHsI 1 HEPABEHCTBA C JIByMS IEPEMEHHBIMU
84 CucTteMbl ypaBHEHHH
85 CucTtembl ypaBHEHUH
86 CucTteMbl ypaBHEHH
87 CucTembl ypaBHEHHH




88

YpaBHEHUS M HEPABEHCTBA C MApaMeTpaMu

89 YpaBHEHMsI 1 HEPABEHCTBA C IMapaMeTpaMu
90 YpaBHEHUS M HEPABEHCTBA C MMapaMeTPaMu
91 KonrtponbHas pabora 1o teMe « YpaBHEHHS U HEPABCHCTBA
IloBTOpEHME
92 IToBTopenne. Ctenenu u kopau. CTeneHHbIe PYHKITUN
93 [ToBropenue. [TokazaTenbHast 1 norapudmuyeckast QyHKIHS
94 IToBTopenue. [Tpon3BoaHas u ee MPUMEHEHNE
95 [Toropenwue. [Ipon3BoHas U ee MPUMEHEHHE
96 [ToBropenue. [lepBooOpa3Has u uHTErpa
97  [[IpoMexxyTouHas aTTEeCTaIIUS
98  [[IpoMexyTodHas aTTECTAIIHS
99 [[loBTOpeHwue.
[ [pepK3aMEeHAIIMOHHOE TECTUPOBAHHE
100
[[pendK3aMeHAIIMOHHOE TECTUPOBAHHE
101
102 | Ananu3 npeadK3aMeHAIOHHOTO TECTUPOBAHMS







1 rox 00yueHus reOMETPHsI

BBegenne. AKCHOMBI CTEPEOMETPHH M MX CJIEACTBHA 3 4.

1 IIpenmMer crepeomMeTpuu. AKCHOMBI CTEPEOMETPHH

2 HexoTopslie crieacTBust U3 akCuom
3 HekoTopele cnencTBus U3 akCHOM

IapajuleJbHOCTH NPSAMBIX U IJIOCKOCTEH 16 4.
4 [TapajuienbHOCTB NPSIMBIX, IPSIMOM U INIOCKOCTH
5 [TapamienbHOCTh NPSIMBIX, IPSMOM M IIJIOCKOCTH
6 [TapajienbHOCTH NPSIMBIX, IPSIMOU M IJIOCKOCTH
7 [TapamienbHOCTh NPSIMBIX, IPSMOM M IIJIOCKOCTH
8 B3aumHoe pacronoxeHue NpsiMbIX B IPOCTPAHCTBE. YTOJ MEXKY NPSMBIMHU.
9 B3aumHoe pacronoxeHue NpsiMbIX B IPOCTPAHCTBE. YTOJ MEXY NPSIMBIMH.
10 B3aumHoe pacnosnokeHue NpsIMbIX B IPOCTPAHCTBE. YTOJ MEXKIY NPSIMBIMH.
11 KonTponbhas padora no teme «llapamieabHOCTh OPSIMBIX U IIJIOCKOCTEN
12 ITapanmienbHOCTh MIIOCKOCTEN
13 [TapannenbHOCTh TIOCKOCTEH
14 Terpasp v mapajienenumne;
15 Terpasap v mapajenenumne;
16 Terpasap u nmapayuienenumnen
17 Terpasap v mapajienenumnes
18 KonTposbhas padora no teme «llapamieabHOCTh OPSIMBIX U IIJIOCKOCTEN
IlepnieHAUKYJISPHOCTH NPAMBIX U IJI0CKOCTEH 16 4.
19 [leprieHAMKYISIPHOCTH MPSIMOM M MIIOCKOCTH
20 IlepneHIMKYJISpHOCTD NPSIMON U INIOCKOCTH
21 IlepneH IMKyYJISIpHOCTD MPSIMON U TNIOCKOCTH
22 [leprieHAMKYIIPHOCTH MPSIMOM M TUIOCKOCTH
23 IlepneH IMKYISIpHOCTD MPSIMON U INIOCKOCTH
24 [lepneHUKyIsIp ¥ HAKJIOHHBIE. YTOJI MKy NPSIMOU U MJIOCKOCTBIO
25 IlepnieHIMKYJISIp ¥ HAKJIOHHBIE. YTOJI MEXAY NPSIMOM U INIOCKOCTBIO
26 [lepneHMKyYIsIp ¥ HAKJIOHHBIE. YTOJI MKy PSIMOU U MJIOCKOCTBIO
27 [lepneHUKyIsIp ¥ HAKJIOHHBIE. YTOJI MKy NPSIMOU U MJIOCKOCTBIO
28 IlepnieHIMKYIISIp M HAKJIOHHBIE. YTOJI MEXAY NPSIMOM U INIOCKOCTBIO
29 [lepneH UKy ¥ HAKJIOHHBIE. YTOJI MKy NPSIMOU U MJIOCKOCTBIO
30 JIByrpanHbIi yroil. IlepneHiuKynsipHOCTb IIIOCKOCTEN
31 JIByrpansslii yrou. [lepneHIuKyasspHOCTb TUIOCKOCTEH
32 JIByrpaHHbIi yroil. IlepneHuKynsipHOCTb IIIOCKOCTEN
33 JIByrpansslii yrou. [lepneHIuKynspHOCTb IIIOCKOCTEH
34 KontposbHas pabota 1o teme «[leprneHIuKyIsIpHOCTD IPSMBIX U
IIJIOCKOCTEN»
MHuororpanHuku 13 4.

35 ITonsTre MHOrorpanHuka. Ilpusma
36 [Tonstne MHOTOrpanHuKa. [Ipr3ma
37 ITonsaTre MHOrOrpanHuka. Ilpusma
38 [Mupamuya
39 [Mupamua
40 IMTupamuga
41 [Mupamuia
42 IIpaBuiIbHBIE MHOTOTPAHHUKH
43 ITpaBusIbHBIC MHOTOTPAHHUKHI
44 ITpaBuIbHBIE MHOTOTPAHHUKHI
45 ITpaBuIbHBIE MHOTOTPAHHUKHI
46

[IpaBuiibHBIE MHOTOTPAHHUKH
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KonrtponbHas pabora o Teme «MHOTOrpaHHUKI

Huannap, konyc, map (16 4)

48 Tena BpanieHus: MWIMHIP, KOHYC, chepa u map.

49 Tena BpamieHus: MWIMHIP, KOHYC, cdepa U 1map.

50 Hunuuap

sl Hunuaap

52 Konyc. IIpencraBnenue 06 yce4eHHOM KOHYCE, CEUEHHUsT KOHYCa

(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPILUHY), CEUCHUS
nUIMHApA (MapajuieIbHO U MEPIICHIUKYIISIPHO OcH). Pa3BepTka mumuHapa U
KOHYca.

53 Konyc. IIpencraBnenue 06 yce4eHHOM KOHYCE, CEUEHHUsT KOHYCa
(mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YEPE3 BEPILLUHY), CEUCHUS
nuIMHApa (MapajuieIbHO U IMEPIICHINKYIIIPHO ocH). PazBepTka mumHapa u
KOHYca.

54 Y cedeHHBII KOHYC.

55 Cdepa, mrap

56 Cdepa

57 Coepa

58 Cdepa, rromaapb chepsl

59 Pemenue 3a1ay Ha TUWIMHID, KOHYC, cdepa U map

60 Pemrenue 3a1a4 Ha IMIMHIP, KOHYC, cdepa U 1map

61 Pemenue 3a1ay Ha TWIMHIP, KOHYC, cdepa U map

62 Peurenue 3a1a4 Ha IMIMHIP, KOHYC, cdepa U 1map

63 Pemenue 3a1ay Ha TWIMHIP, KOHYC, cdepa U map

64 KonTtponpHas pabora

65 [ToBTOpEHME.

66 IToBTOpEHwUE.

67 [ToBTOpEHME.

68 IToBTOpEHwUE.

69 IToBropenue. [IpomexxyTounas arrecTanus

70 IToBTOpEHwUE.

2 rox 00y4eHHs reoMeTpus
1 IToBTOpenue kypca 10 kiacca
2 IToBTOpenue kypca 10 kiacca
Oo0bembl Tea1 21 4

3 ITonstie o6beMa. O6BEM NPSIMOYTOJLHOTO MapalIeNIeuIe 1a

4 O0beM MPSIMOYTOJIBHOTO NapaJuIeienumneia

5 O0beM MPSIMOYTOIBHOTO NapaJuIeNienune1a

6 O6BeM IpsIMOil TPU3MBI | IMIIMHAPA

7 O6BeM NpsIMOi MPU3MBI | ITMIIMHAPA

8 O6BeM IpsIMOil TPU3MBI | IMIIMHAPA

9 OO0beM HaKJIOHHOW IPU3MBI

10 O0BbeM HAKJIOHHOM PU3MBI

11 O0beM MUpaMuIbI

12 O6bpeM nupaMuIs!

13 O0beM nupaMuIbl

14 O0beM KoHyca

15 O6BeM KoHyca

16 KoHtposbHas pabora

17 O0beM 1apa ¥ mIomanb chepbl

18 O0beM 1apa v mwiomanb cdepsl

19 O0beM 1apa v mwiomanb cdepsl

20 O06beM mapa u IIomaah chepbl

21 O0beM mapa ¥ miIomaab chepbl

22 O0beM mapa ¥ miIomaab chepbl

23 KonTtpospHas pabora




BekTopsbl B pocTpancTBe 6 4.

24 [ToHsiTHE BEKTOpa B TPOCTPAHCTBE
25 Crio)xeHUe ¥ BBIMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO
26 KomnianapHbie BEKTOPBI
27 KommianapHsie BEKTOPBI
28 Perrenue 3aau mo reme «BexkTopni»
29 KonrposbHast pabora

MeTo0 KOOPAUHAT B pocTpaHcTBe 21 4.
30 BeKTopbl 1 KOOPIMHATHI B TPOCTPAHCTBE
31 BeKTopbl ¥ KOOPAWHATHI B IPOCTPAHCTBE.
32 BeKTopbl 1 KOOPIMHATHI B TPOCTPAHCTBE
33 BeKTopbl ¥ KOOPAWHATHI B IPOCTPAHCTBE.
34 [Ipocreiimme 3a7auu B KOOpAMHATAX
35 I[IpocTeiinne 3a/1aui B KOOPJAUHATAX
36 I[IpocTeiinne 3a/1a4i B KOOPJAUHATAX
37 YpaBHeHUE cheprl
38 VYron Mexay BekTopamu. CKaJIsipHOE TPOM3BEIICHUE BEKTOPOB.
39 Vron mexy Bekropamu. CKaJIsipHOE ITPOHU3BE/ICHUE BEKTOPOB.
40 BbrurciieHue yriioB Mexy IpsSIMbIMH U IZIOCKOCTSIMH.
41 CkansipHoe mpousBejeHHe BeKTOpoB. CKaJsipHOE BEKTOPOB B KOOPAMHATAX
42 YpaBHEHHUE MJIOCKOCTH.
43 Pemenue 3a1a4 Ha Temy «lIpocreiimme 3aga4u B KOOPAWHATAX.
44 Penienue 3aau Ha Temy «CKaJsIpHOE IIPOU3BEIICHUE BEKTOPOBY.
45 LleHTpanbHasi cCHMMETpUSI.
46 OceBas 1 3epKajibHasi CHMMETPHSL.
47 [TapannensHbiii nepenoc. [Ipeobpa3zoBanne mogo0wHs.
48 Pemenne 3a1a4 Ha TeMy «/IBrkeHHe».
49 Pemenue 3a1au Ha TeMy «MeTO] KOOPJAMHAT B IPOCTPAHCTBEY.
50 KonrtponbHas padora

HexoTophble cBeeHUs U3 IVIAHUMeTpuH 12 4.

51 VYTl U OTPE3KH, CBSI3aHHBIE C OKPY)KHOCTBIO
52 VYIIIbI U OTPE3KH, CBS3aHHBIC C OKPY)KHOCTHIO
53 VYTIIBI U OTPE3KH, CBS3aHHBIE C OKPY)KHOCTHIO
54 VIIIbI U OTPE3KH, CB3aHHBIC C OKPYKHOCTHIO
55 Penienue TpeyroibHUKOB
56 Pemenne TpeyroibHUKOB
57 Pemrenue TpeyroibHUKOB
58 Pemenne TpeyroibHUKOB
59 Teopembl Menenas u Uensl
60 Teopembl Menenasi u UeBsl
61-62 | Dmmunc. 'mnep6osa u mapabdosna
63-68

IToBTopenue. [Tpomexxyrounas aTrectanus













