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BBEJEHUE

Pabouas mporpamma mo npeamery «Marematuka» (0a30Bblii ypoBeHB), nmpeaMmeTHas oOnactb «Marematuka U MuHdopmarukay cocraBieHa B
coorBercTBUH ¢ DexepalbHBIM  TOCYIAapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHJAPTOM CpeaHero oomero obOpa3oBaHus (YTBEPXKICH IMPHKA30M
MunucrtepctBa oo6pazoBanus u Hayku PD ot 17 mas 2012 r. Ne 413, ¢ yuerom u3meHeHud u nonosiHeHud, BHeceHHBIX B PI'OC COO mnpukazamu
Muno6puayku P® ot 29.12.2014r. Nel645, ot 31.12.2015r. Nel578, ot 29.07.2017r. Ne613, mpuxazom Munnpocsemienus PO or 11.12.2020r.
No712), ¢ ocHOBHOM 00pa3oBaTeNbHOM MporpaMmoi cpeaHero oomero odpazoanusst MKOY COIII c.JIazapeBo (¢ yuetom [Iporpammsl BociuTaHus
IIKOJIB) M C YYETOM IPUMEPHON MPOrpamMMbl JJsi 001Ie00pa3oBaTeNbHBIX YUPESKICHUN MO anredpe U HavajgaM MaTeMaTHdeckoro anaimmza k YMK
«Anrebpa — 10-11 kmacc. bazoBsiii ypoBeHb - aBTop A.I'.MopuakoBuu» [[Iporpammsl st 001meo0pa3oBaTebHBIX YUpEKIeHUNH. AnreOpa u Havasa
Maremaruueckoro aHanmmsa. 10-11 xmaccel. ABtopei-coctaButenu WM.M.3y0OapeBa, A.I'MopakoBuu — M.: Muemosuna, 2009.] unpumepHoii
porpaMMbIo0IIeo0opazoBarenbHbIX yupexkaeHuid. ['eomerpus. 10-11 kmacesl. Coct. Bypmuctpoa T.A.-M.: [Ipocsenienue, 2009r.

[IpenogoBanue Benercs mno yueOHMKaM: Anredpa u Havana a”anu3a 10-11 kmaccet M: Muemosuna- 2013 (6a30BbIif  ypOBEHB), aBTOPbI
A.I''Mopakosuy, I1.B.Cemenos;reomerpus 10-11; aBrop JI.C. Atanacsau M: «IIpocsemenue» 2009 r.

Cornacno yuebHomy ruiany MKOY COII c.JlazapeBo Ha uzyudenue npeamera «MartemaTuka» (06a30Bblii ypOBEHb) OTBOJUTCS II05 4acoB B
Henento, 170 gacoB B rox (anredpa n Havan aHanu3a - 102 gacoB ( 3 yaca B Heneno); reoMeTpusi-68 yacos(2 yaca B Heeno).). M3yuenue npenmera
BEJIETCS 10 pazjieliaM, 10 NPUHLKITY YepelOBaHUs TEM ,BXOJAIINX B MOYJIb an2eOpa u Ha4ana anaiu3a i MOJLYJb 2eoMempusl.

Heab ocBoeHUS TPOrpaMMbl 6a30BOTO YPOBHI—OOECTIEYEHUE BO3ZMOKHOCTH MCTIOIB30BaHMUS MAaTEMAaTHYECKUX 3HAHUM U YMEHUHN B TTOBCETHEBHOMN
KU3HU ¥ BO3MOXKHOCTHU YCIICIITHOTO MPOIOJKEHHS 00pa30BaHUs MO CIIENUAIBHOCTSAM, HE CBSI3aHHBIM C MPUKIIATHBIM UCTIOIB30BAHUEM MATEMAaTHUKH.

3agayn Kypca MaTeMAaTHKH CTapIIeil IIKOJIbI:
- paciiMpeHHe U CUCTeMaTU3alMsl O0IINX CBEIeHNH 0 (PYHKIMHU, U3y4YE€HUE HOBBIX KJIACCOB 3JIEMEHTAPHBIX (YHKIIHII;
- pacuIMpeHHe W CHCTeMaTH3allds MaTeMaTHYecKoro ammnapara, c()OpMHpPOBAHHOTO B OCHOBHOM IIKOJE (BBIpaKEHHE, YpaBHEHUE, HEPABEHCTBA,
BBIYHMCIICHHS], BKIIFOUEHHUE HOBBIX BUJIOB (DYHKITHHA);
-03HAaKOMJICHHE C 3JeMeHTaMH Au(depeHnanbHOro 1 MHTErpabHOTO UCYUCIEHHS KaK anmnapaToM HccieloBaHus (QYHKIMN, pelIeHus MPUKIAIHbBIX
3ajady;
- U3y4EHHUE CBOICTB MPOCTPAHCTBEHHBIX TeJ, (POPMUPOBAHNE YMEHHUM MPUMEHSATH 3TH CBOICTBA JJIS pEIIEHUs MPAKTHUECKUX 3aa4;
-paciMpeHue U yriiyOJieHHe IMpeiCTaBiIeHU O MaTeMaTHKe KaK AJIEMEHTE YelOBEYEeCKOW KYJIbTYphl, O MPUMEHEHHH €€ B MpPaKTHKE, B HAyYHOM
MO3HAHUU (OCO3HAHME YHHMBEPCAJIHLHOCTH MaTeMaTHUECKUX TMOHSATHH, TEOpPHH, METOJOB, WUIIOCTpAllUs MX HPUMEHEHHsS B pPEaTbHbIX 00JacTAX
YeJI0BEUYECKON JAeSITETbHOCTH);
- COBEPILIEHCTBOBAHUE MHTEIIEKTYAIbHBIX M PEUEBBIX YMEHUN MYTEM Pa3BUTHI JJOTMUECKOTO MBILIEHH, 000TallleHue MaTeMaTHYECKOTO SI3bIKA.

1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«Marematuka» B 10-11 kjaccax.


consultantplus://offline/ref=427FA0631EE1A368C883FD5AB50BF4340D5E99B04A7B5C10B555CE66BCCC2BE14D9D9966D20DEAE2aAyAH

1) poccuiickyto rpakaaHCKyl0 HIEHTUYHOCTb, TATPUOTU3M, YBaXKEHUE K CBOEMY HApoOJly, YyBCTBa OTBETCTBEHHOCTH Iepen PonnHoil, ropaocTtu
3a CBOH Kpaii, cBo0 PoauHy, mpouuioe u HacTosIIee MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu, yBakeHHe TOCYJapCTBEHHBIX CUMBOJIOB (rep0, ¢iar,
TUMH);

2) rpaXAaHCKYIO MO3MIMI0 KaK aKTHMBHOTO M OTBETCTBEHHOTO WJi€Ha POCCHMCKOrO OOIECTBA, OCO3HAIOLIETO CBOM KOHCTUTYIHMOHHBIC IpaBa U
00513aHHOCTH, YBAXKAIOLIET0 3aKOH W MPABONOPSAOK, OONAJAIOLIEr0 YyBCTBOM COOCTBEHHOI'O JIOCTOMHCTBA, OCO3HAHHO IPUHUMAIOILErO
TpaJULMOHHBIC HAIMOHAJIbHBIE U 00IIeUeI0BEYECKHE TYMAHHUCTUYECKUE U IEMOKPATUYECKUE IIEHHOCTH;

3) TOTOBHOCTB K Cily>keHHI0 OTe4ecTBY, €ro 3alluTe;

4) chopMHpPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO
Ha JMajore KyJabTyp, a TAK)Ke Pa3InYHbIX (GOPM OOIECTBEHHOIO0 CO3HAHUS, OCO3HAHUE CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

5) copMHPOBAaHHOCTH OCHOB CAaMOPA3BUTHSA M CAMOBOCIIUTAHUS B COOTBETCTBUH C OOIIECYEIIOBEYECKHUMH IIEHHOCTSIMU U HI€aJaMH T'Pa)1aHCKOTO
0011ecTBa; TOTOBHOCTb U CLIOCOOHOCTb K CAMOCTOSATEIbHON, TBOPUECKONW U OTBETCTBEHHOM J€ATEIIbHOCTH;

6) TOJepaHTHOE CO3HAHME W TOBEJCHUE B MOJUKYIHTYPHOM MHUPE, TOTOBHOCTh M CIIOCOOHOCTh BECTH JHAJIOT C JAPYTUMH JIIOJIbMH, TOCTUTATh B
HEM B3aMMOIOHMMAaHUS, HAXOJIUTh OOIIME LEIM U COTPYAHHUYATh JUIS MX JOCTHXKEHUS, CIIOCOOHOCTH MPOTUBOCTOATH UACOJOIMHM 3KCTpEMH3Ma,
HaI[MOHAJIN3Ma, KCeHO(POOUH, MTUCKPUMHHALUU IO COIHMAIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJIHHBIM NMPU3HAKAM M JPYTUM HETATHBHBIM
COLIMAJIbHBIM SIBJICHUSIM;

(B penakuuu Ilpukaza Muno6puayku Poccun ot 29.06.2017 Ne 613)

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMU, I€ThbMHU MJIAQJLIET0 BO3pacTa, B3POCIbIMU B 00pa30BaTeIbHON, OOIECTBEHHO MOJIE3HOM, y4eOHO -
MCCIIEIOBATENBCKOM, MPOSKTHOM M IPYTHX BUIAX ACSITEILHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJACHNE Ha OCHOBE YCBOEHUS O0IIeueI0BEYECKUX IEHHOCTEH;

9) roTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA MPOTSHKEHUU BCEH JKM3HU; CO3HATEIbHOE OTHOIICHHE K
HEeNpepbIBHOMY 00pa30BaHUIO KaK YCIIOBHUIO YCIEITHONW MPO(hecCHOHATbHON U O0IIECTBEHHOM J1eATeIbHOCTH;

10) screTnvecKkoe OTHOIIEHUE K MUPY, BKIIFOUAst SCTETHKY OBbITa, HAYYHOTO ¥ TEXHHYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHONICHHIA,

11) mpunHsATHE W peanM3alMio LIEHHOCTEeW 370poBOro M Oe3omacHoro oOpas3a >KM3HM, NOTPEOHOCTH B (U3NYECKOM CaAMOCOBEPILIEHCTBO BAaHHH,
3aHATHSAX CIIOPTHBHO-030POBUTEIHHON JAESITEILHOCTHIO, HEMPUATHE BPEIHBIX IPUBBIYEK: KypEHUS, YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB;

12) 6epexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K (PU3NYECKOMY U MCUXOJIOTHYECKOMY 370POBbI0, KaK COOCTBEHHOMY, TaK U APy T'MX
JOJIeH, yMEHHE OKa3bIBaTh MIEPBYIO TIOMOIIIb;

13) oco3HanHbIi BbIOOp Oynymiel mpodeccun 1 BO3MOXKHOCTEH peann3anui cOOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIIEHUE K MPOo(decCHOHaIbHON
JeSITEeTbHOCTH KaK BO3MOXXHOCTH y4acTHsI B PEIICHUHN JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOII eHAIIMOHAIBHBIX MTPOOIIEeM;
14) oTBeTCTBEHHOE OTHOLICHHE K CO3JJaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO NMPHHATHUS IIEHHOCTEH CEMEHHO KU3HH.

MertanpeameTHblie pe3yJIbTATHI ;.

1) YMEHUE CaMOCTOATCIIbHO ONIPEACIIATE HCIIN ACATCIbHOCTH U COCTABJIATH IIJIAHBI ACATCIBHOCTH,; CaMOCTOATCIIBHO OCYIICCTBIIATh, KOHTPOJIHUPOBATH
U KOPPCKTHUPOBATL ACATCIBHOCTH; HCIIOJIIB30BATH BCC BO3MOIKHBIC PCCYPCHI OJISI OOCTHUIKCHUSA IMMOCTABJICHHBIX Heﬂeﬁ U pceajn3aluu I1JIaHOB
ACATCIIHOCTH, BBIGI/IpaTb YCIICIIHBIC CTPATCTHUHU B PA3JIMYHBIX CUTYAlHAX



2) yMeHHEe MPOAYKTUBHO OOMIATHCS M B3aMMOJCHCTBOBATH B IPOIECCE COBMECTHOW ACSTEIBbHOCTH, YYUTHIBATH IMO3UIUU JIPYTHX YYaCTHHUKOB
NEeATEIbHOCTH, 3P (HEKTUBHO pa3peniaTh KOHPIUKTHI;

3) BrajgeHre HaBBIKAMH MO3HABATEIBHOM, YIeOHO-HCCIICIOBATEIHCKON U IPOCKTHON JIEATEIbHOCTH, HABBIKAMU pa3pelieHus mpooiieM; ClioCOOHOCTh
Y TOTOBHOCTH K CAMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEUICHHUS MPAKTUUECKUX 3aJ1ad, IPUMEHEHHUIO PA3JIMUYHBIX METOJ0B TO3HAHUS;

4) TOTOBHOCTHP M CIHOCOOHOCTH K CaMOCTOSITEIbHOH HWH()OPMAIMOHHO-TIO3HABATEILHON JESITCIIBHOCTH, BIAJACHUEC HABBIKAMU IOTYYCHUS
HeoOxoauMoi MH(OpMAUMU U3 CIOBapei pasHbIX THUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IHUYHBIX HCTOYHMKAX HHGOPMALMH, KPUTHUYECKH
OLICHUBATh U UHTEPIPETUPOBATH HHPOPMALIHIO, TOTYYAEMYIO U3 PAa3IMYHBIX HCTOYHHUKOB;

(B penakiuu [Ipukaza Muno6puayku Poccun ot 29.12.2014 No 1645)

5) yMeHHE WCIIONIb30BaTh CpencTBa WH(GOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TexHonoruii (mamee - WMKT) B pemeHnn KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OPTaHU3aLMOHHBIX 337a4 ¢ COOI0eHUEM TpeOOBaHUI IPrOHOMUKHU, TEXHUKH 0€3011aCHOCTH, THTHEHBI, PECYpCOCOepeKeHNns ,
IIPABOBBIX U ATMUECKUX HOPM, HOPM MH(OPMALMOHHOH 0€301acHOCTH;

6) YMCEHHUC ONPCACTIATh HA3HAUYCHUC U (I)YHKI_II/II/I Pa3JIMYHbIX CONUAIIBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSTEIbHO OLEHUBATh U MPUHUMATh PELICHUS, OMPEISISIIONINE CTPATETHI0 MOBEACHHS, C YUETOM I'PaXXIAaHCKUX M HPABCTBEHHBIX
LIEHHOCTEH;

8) BJIAICHUC SA3BIKOBBIMUN CpeI[CTBaMI/I - YMeHI/Ie SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOLIKy 3peHI/I${, HCIIOJIb30BAaTh AJACKBATHBLIC SI3BIKOBBLIC
Cpe/ICTBa,;

9) BJaJICHHME HaBBIKAMM I103HABaTEIbHOM pe(i)HeKCI/II/I KaK OCO3HaHH:A COBCPIIACMBbIX JEUCTBUM U MBICIUTEIBHBIX nponeccoB, UX pPE3yJibTaTOB U
OCHOBaHI/II\/'I, T'paHUI] CBOCTO 3HAHUA U HE3HAHUSA, HOBBIX IMO3HABATCJIIbHBIX 3a/la4 U CPEACTB UX JOCTUKCHUS.

IIpeamerHbIe pe3yJIbTATHI:
1) chopMupOBaHHOCTH MPEACTABICHUM O MaTeMaTHUKE KaK 4acTH MUPOBOM KYyJIbTYpbl M O MECTE MaTeMaTUKU B COBPEMEHHOM LMBHIM3ALUU, O
croco0ax ONMMCAaHUS HA MATEMAaTHUYECKOM SI3bIKE SIBIIEHUN peasbHOr0 MUPA;

2) C(I)OpMI/IpOBaHHOCTB HpeﬂCTaBHCHI/Iﬁ 0 MaTe€MaTHYeCKUX ITOHATHIX KaK O BaXXHEHIIIMX MaTeMaTHUYECKUX MOJCIIAX, ITO3BOJIAIOINUX OIIMCBhIBATH U
HU3y4daThb pa3HbIC IPOUCCCHI U ABJICHUSA; IOHUMAHUC BO3MOXKHOCTHU aKCUOMATUYCCKOT'O ITIOCTPOCHUA MATCMATUYCCKUX TCOprI;

3) BJIAaACHUC MECTOJaMU OJOKA3aTCJIIbCTB N aJ'IFOpI/ITMOB peHIeHI/ISI; YMeHI/Ie nux HpI/IMeHHTB, HpOBOJII/ITI) OOKA3aTCIIBHBIC paCCY)K)IeHI/ISI B X0I¢€ peme HUS
3a/1ad4;



4) BiajeHHe CTAaHJAPTHBIMM IMPUEMaMHU pEIIEHUS pPalMOHAIbHBIX M HMPPAlMOHAIBHBIX, I1OKA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YPaBHCHUM M HEPABEHCTB, MX CHUCTEM; HCIIOJIb30BAHHUE TOTOBBIX KOMIIBIOTEPHBIX MpPOrpaMM, B TOM YHCIE Ui IIOUCKA IIyTH DPEUICHUA H
MJUTIOCTPALIMY PELICHUS YPABHEHUM U HEPABEHCTB;

5) chopMUPOBAHHOCTH MPEICTABICHUH 00 OCHOBHBIX MOHATHUAX, HJIEAX U METOJaX MAaTEMAaTHUECKOTO aHAIN3a;

6) BiajieHWe OCHOBHBIMH MOHSTHSAMH O IJIOCKUX U MPOCTPAHCTBEHHBIX '€OMETPUYECKHUX (UTYpax, UX OCHOBHBIX CBOMCTBaX; c(pOPMHPOBAHHOCTH
YMEHMsI paclo3HaBaTh HA yepTexax, MOJEISAX U B PEAIbHOM MUpE T€OMETpUYEcKHe (pUryphl; IPUMEHEHHE W3YYEHHbIX CBOMCTB I'€OMETPUUYECKUX
¢buryp u hopmyI1 Ui pelieHns TeOMeTPUYECKUX 3a/1ad U 3a/1a4 ¢ IPAKTHYECKUM COJIEP KaHUEM;

7) chopMHPOBAaHHOCTH MPEACTABICHUN O MpoIeccax M SIBICHUSX, UMEIOUIUX BEPOSITHOCTHBIN XapaKTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B
peanbHOM MHpe, 00 OCHOBHBIX MOHSTHSX 3JIEMEHTApHOW TEOpPUM BEpPOSTHOCTEH; YMEHHMH HAaXOAWTh U OIEHUBATh BEPOSTHOCTH HACTYIUICHHS
COOBITHI B TPOCTEHIINX MPAKTHUECKUX CUTYAIUSX U OCHOBHBIE XapAaKTEPUCTUKU CIyUYalHBIX BEIUYUH;

8) BJIaACHHUC HABBIKAMHA M CITIOJIb30BAHUA I'OTOBBIX KOMIIBIOTCPHBIX IIPpOTpaMM IIPHU PCHICHUU 3aaa4,

INTAHUPYEMBIE PE3YJIbTATBI ObYYEHUSA
MaTeMaTHKa: ajireépa u HaYajaa MaTeMaTH4ecKoro anajimu3a, reomerpus (10-11xu.).

ba3oBblii ypoBeHb «CHCTEMHO — TEOpEeTHYECKHE Pe3YIbTAThI»

Paznen BhInyCKHUK HAy4YUTCS BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS
esn ocBOCHUN JI1st ICTIONTb30BaHMS B TTIOBCEAHEBHOM KM3HU U 00€CIICUeHUs st ucnonv3zo6anus 8 NOBCEOHEBHOU HCUZHU U 0Decnedenus
npeamera BO3MO>KHOCTH YCIICIITHOTO MTPOJIOJKEHUSI 00pa30BaHus 10 BO3MONCHOCMU YCNEUHO20 NPOOONAHCEHUS 00PA308AHUSL NO

CHELUATBbHOCTSM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BaHUEM CReyuanrbHOCMAM, He C8A3AHHbIM C NPUKIAOHBIM
MaTeMaTHUKH UCNONIb30BAHUEM MAMEMAMUKU

TpeOoBaHus K pe3y/ibTaTam

Dnemenmet OHepI/IpOBaTB Ha 0a30BOM ypOBHel NOHATUAMU. KOHCYHOC MHOXCCTBO, | — Onepupoeambz NOHRAMUAMU. KOHEUYHOEe MHOJMcecmeo,
meopuu OJIEMCHT MHOKECTBA, ITIOAMHOXKECTBO, IICPECCUCHUC 2JleMeHm MHOoHcecmaea, noOMHOchecmeo, nepecedenue u
MHOJIcecme u 06’LC,Z[I/IHCHI/IC MHOXXECTB, YUCJIOBBIC MHOXXCCTBA Ha KOOpI(HH&THOfI 00veouHenue MHOMCECMB, YUCTIOBbIE MHOJNHCECMBA HA
MaAMeEMAMUYecKou MPSMOIA, OTPE30K, MHTEPBAJT; KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBA,

J102UKU NOJIYUHMEPBAT, NPOMENCYMOK C 8bIKOTOMOU MOUYKOU,

1 o v o
34ecb v ganee:pacno3HaBaTb KOHKPETHbIE MPUMEPbI 0BLWMX MOHATUI NO XapaKTEPHbIM MPU3HAKAM, BbIMOJHATb 4EeNCTBUSA B COOTBETCTBUM C ONpeaeneHMemM 1 NpocTenwmnmm
CBOMCTBAMM MOHATUMN, KOHKPETU3IUPOBATL NPUMEPAMM ObLLME NOHATUA.
2 o o

34ecb U fanee; 3HaTb onpeaeneHne NoOHATUA, YMeTb NOACHATb ero CMbIC/1,YMETb UCMO/Ib30BaTb NMOHATUE W €ro CBOMCTBA NPU NPOBEAEHUM PACCYKAEHUN, peLeHnn 3a4au.




orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMU: YTBEPKICHHE,
OTPHULIAHUE YTBEPKICHUS, ICTUHHBIC U JIOKHBIC YTBEPKICHUS,
MPUYMHA, CJIEJCTBHUE, YACTHBIN clly4yail 00IIero yrBepKaeHus,
KOHTPIPUMED;

HAXO/UTh MepecedeHre U 00bEINHEHHE BYX MHOKECTB,
IPECTaBIEHHBIX IT'papUUECKH Ha YUCIOBOM MPSIMOIL;

CTPOUTBH HA YUCIIOBOHU IIPSAMOM IIOJIMHOXKECTBO YHCIOBOIO MHOXKECTBA,
3aJaHHOE ITPOCTEHIINMHU yCIOBUSIMU;

pacro3HaBaTh JOXKHBIE YTBEP)KICHHSI, OITMOKH B PACCYXKICHUSX,
B TOM YHCJIE C UCIIOJIb30BaHUEM KOHTPIIPUMEPOB.

B noeceonesnoii yscuznu u npu uzyuenuu opyzux npeomemos:

— HCIOJb30BaTh YMUCIOBbIE MHOKECTBA HA KOOPAMHATHOM MPSMOi
JUTSL OMTUCAHUSI PEaIbHBIX MPOLIECCOB U SBJICHU;

— TPOBOJIUTH JIOTUYECKHUE PACCYKJICHUS B CUTYalIUSIX [TOBCETHEBHON
KU3ZHU

epaguueckoe npedcmasienue MHONCECME HA
KOOPOUHAMHOU NIOCKOCIU,

— onepupogams NOHAMUAMU. YMEEPIHCOeHUe, OMPUYAHUE
VMBEPAHCOeHUsl, UCIUHHDBLE U TONHCHBLE YMBEPIHCOCHUS,
npUYUHA, cledcmaue, YacmHulil CIy4ai oouje2o
VMBepAHCOeHUsl, KOHMpHpUMep;

— npoeep:Aniob npuHClaﬂQJfCHOCMb ajlemenma MHoaxcecmey,

—  HaxoOumu nepeceuenue u 00bEOUHEHUE MHOINCECME, 8
MOM 4uciie npeOCmMasieHHbIX epapuuecKu Ha YUCI0801
NPAMOU U HA KOOPOUHAMHOU NAOCKOCHU,

—  Npo800UMb 0OKA3AMEIbHBLE PACCYHCOCHUS OJIsL
000CHOBAHUSL UCHMUHHOCTIU YIMBEPHCOCHUIL.

B noeceonesnoit scuznu u npu uzyuenuu opyux
npeomemos:

—  UCNONb308aMb YUCTOBbLE MHOHCECMBA HA KOOPOUHAMHOU
NPAMOLL U HA KOOPOUHAMHOU NIOCKOCMU OJIsl ONUCAHUS
PeabHbIX NPOYECCO8 U AGNeHUl,

—  NpPo800UmMb O0KA3AMENbHBIE PACCYHCOEHUS 8 CUMYAYUSIX
NOBCEOHEBHOLL HCU3HU, NPU PEUUeHUU 3A0ad U3 Opy2ux
npeomemos

Yucna u
GbIpadicenun

OmnepupoBath Ha 0a30BOM YPOBHE IMOHATHIMU: 1EJI0€ YHCIIO,
JEIUMOCTH YUCeNl, OOBIKHOBEHHAS IPOOk, 1eCATUIHAS POOb,
parmoHAIBHOE YUCIIO, TPUOTMKEHHOE 3HAYCHUE YHCIIA, YaCTh,
JI0JIsI, OTHOILIEHHE, MTPOLICHT, MOBBIIIIEHUE U IIOHUKEHNE Ha
3aJIaHHOE YKCJIO TIPOILIEHTOB, MacIITao;

oInepupoBaTh Ha 0a30BOM YPOBHE MOHATHUIMMU: JIOTapu(PM UucIia,
TPUTOHOMETPHUUECKAsk OKPYKHOCTh, pajlyCHasi Mepa yria,
BEJIMYMHA YTJIa, 33ITAHHOT0 TOYKOH Ha TPUTOHOMETPUUYECKOM

C80600H0 onepuposamv NOHAMUAMU: Yel0e YUCTO,
0euMoCcmy uucei, 00bIKHOBEHHASI OPobb, OecAMuUYHas
0po0Ob, PAYUOHANLHOE YUCTO, NPUOIUNCEHHOE 3HAUEeHUE
yucaa, 4yacmo, 00Jis, OMHOUIeHUe, NPOYEHM, NOBbILUEHUE
U NOHUJICEHUE HA 3A0AHHOE YUCILO NPOYEHMO8, MACUMA0,

nPUBOOUMb NPUMEPLL YUCEIL C 3AOAHHBIMU CEOUCTNEAMU
oenumocmu;




OKPY>KHOCTHU, CUHYC, KOCUHYC, TAHI'CHC U KOTAHI'CHC YIJIOB,
HMCIOIUX IMTPONU3BOJIbHYIO BEJIIMYUHY,

BBIIIOJIHATH apI/I(bMeTI/I‘ICCKI/Ie I[ef/'ICTBI/ISI C ICJIBIMU U pallMOHAJIbHBIMU
YHUCJIaMU,

BBITIOJTHATH HECIIOKHBIE MPEOOPA30BaHUSI YUCIOBBIX BBIPAXKECHHUH,
COJepKAINX CTETIEHU YUCEe, TMO0 KOPHU U3 YUCEll, THO0
jorapudmbl 4uCe;

CpaBHHUBATb pAallUOHAJIbHBIC YUCJId MCIKIAY 0060171;

OLICHUBATh U CPAaBHUBAThH C PALIMOHAIBHBIMYU YHCIAMH 3HAUYCHUS
LIEJIbIX CTENEHEH YKCell, KOPHEN HAaTypalIbHOU CTEIIEHU U3 YHCEIl,
J0rapu(pmMOB YHUCEN B IPOCTHIX CIIydasx;

M300paXkaTh TOYKAMHU HA YMCIIOBOM MPSMOM IEJIbIC M palldOHAIbHBIC
4uUCIa;

n300paxkaTh TOUKAMH HA YUCIOBOW MPSIMOM LIEJble CTETIEHU YHCE,
KOPHU HATypaJIbHOW CTETIEHU U3 YHUCEJI, JorapupMbl Uucel B
MIPOCTHIX CIIy4YasiX;

BBITIOJIHSITH HECJIOKHBIE MPE0Opa30BaHUS IENBIX U IPOOHO-
palroHaIbHBIX OYKBEHHBIX BBIPAKECHHUIA,

BBIpa)KaTh B MPOCTEHIIIUX CITydasX U3 PABEHCTBA OJHY IIEPEMEHHYIO
4yepes Ipyrue;

BBIYUCIIATE B ITPOCTHIX CiIydasiX 3HAYCHUA YHUCIOBBIX U 6y1<BeHHBIX
BBIPXXEHHH, OCYIIECTBIISAS HEOOXOIUMBIE MTOJICTAHOBKU U
npeoOpa3oBaHMS;

n300paxkaTh CXeMaTHUECKU yroJl, BEJIMYMHA KOTOPOTO BhIpaXKeHa B
rpagycax;

onepuposams NOHAMUAMU: 102APUPM YUCIa,
MPULOHOMEMPUUECKASL OKPYHCHOCMb, PAOUAHHAS U
2paodycHas mepa yana, eiuduna yena, 3a0aHH020 MmoyKou
HA MPULOHOMEMPULECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2Jl08, UMEIOUUX NPOU3BOTbHYIO
BeUYUHY, YUCTA € U T,

BblNOJIHANb apudmemuueczme ()eﬁcmeuﬂ, couemast yCnmHbsle
U NUCbMEHHbLE npuembvl, NPUMEHAA npu Heobxooumocmu
8blHUC/IUMENIbHbLE yCWlpOlJCWlGG,’

HAX00UMb 3HAYEHUS KOpHA HamypaﬂbHoﬁ cmeneHu, cmeneru
C pAyUOHANbHBIM NoKazameem, ﬂOdeu@MCl, ucnoav3ys
npu HeobX00UMOCMU 8bIYUCTUMENIbHbLE ycmpoﬁcmea;

noJjib3068AamMuvCA Ol/!eHKOIZ u npuxudxoﬁ npu npaKkmu4ecKux
pacuemax,

npo6OOUMb NO U3EECMHBIM HOPMYIAM U RPABUIAM
npeobpazoeanus 6YKEEHHbIX BbIPANCEHUU, BKII0UAIOUJUX
cmenenu, KOpHU, 102apugmvl U MPUOHOMEMPUIECKUe

@yHrkyuu;

HAX00Umb 3HAYEHUS YUCTO8bIX U OYKEEHHBIX GbIPANCEHUI,
ocywecmasis Heooxooumble NOOCMAHOBKU U
npeobpazoeanusi;

—  u306padcamsv cxemamuiecku 2o, 8eIUYUHA KOMOPO20
gbIpadicena 6 2padycax uiu paouanax;,

—  UCNONb308aMb NPU peuleHUul 3a0a4 mabauyHvle 3HAYEHUs]
MPUSOHOMEMPUYECKUX DYHKYULL YN0,

—  BLINOTIHANMD NEPeBOO0 BEIUYUHBL Yead U3 PAOUAHHOU Mepbl
8 2padyCHyI0 U 0OPAMHO.




OLICHUBATh 3HAKN CUHYCA, KOCHUHYCA, TAHI'CHCA, KOTAHI'CHCA
KOHKPETHEBIX YIJIOB.

B noeceoneenoii ycuznu u npu uzyuenuu Opy2ux y4eoHvix
npeomemoes:

BBIITOJIHATH BBIYUCIICHUS [IPU PEILICHUH 33/1a4 TPAKTUYECKOTrO
XapakTepa;

BBIIIOJIHATH IPAKTUYECKUE PACUETHI C UCIIOJIb30BAHUEM TIPH
HEOOXOAMMOCTH CIIPABOYHBIX MATEPHUATIOB U BHIYUCIUTEIIbHBIX
YCTPOUCTB;

COOTHOCHUTB PEaJIbHbIE BETUUYHUHBI, XapaAKTEPUCTUKU O0OBEKTOB
OKPY’KaIOILIET0 MUPA C UX KOHKPETHBIMU YHCIIOBBIMU 3HAYEHUSMU;

WCII0JIB30BaTh METOAbI OKPYTJICHUS, TPUOIMNKEHUS U IPUKUJIKH TTPU
pEILICHUH IPAKTUYECKUX 334 IOBCETHEBHOM KU3HU

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux yueonvlx

npeomemos:

BLINOAHAMb OCUCMBUSL C YUCTOBLIMU OAHHbIMU npu peuieruu

3a0ay NPAKMu4ecKo20 Xapakmepa u 3a0ay u3 pasiudHblx
obnacmeti 3HAHUU, UCNOIb3YSL NPU HEOOX0OUMOCTU
CNPAagoyHble MAMEPUANbL U GLIYUCTIUMENbHBLE
ycmpotucmea;

oyeHusams, CpasHU6aNb U UCNOJ1b306AnNtb npu peuleHuu

npakmuvecKkux 3a0a4 YUcio6vie 3HAYeHUs PEealbHblX
6EJIUHUH, KOHKDENIHblE HUC/I06blE XAPAKMEPUCMUKU
00vexkmos OKpyaicamouieco mupa

Ypasnuenusa u
HepaseHcmea

Pemrate nuHelHbIe ypaBHEHNs U HEPABEHCTBA, KBAJAPATHHIE
ypaBHEHUS;

pemiats Jorapudmudeckue ypasaenus Buaa log, (bx +c) =d u
npocreiine HepaBeHcTBa Bra 10gax<d,;

peliaTh moKa3arelbHbIC YPaBHEHUS, BUJIA a”*°=( (rae d MOxHO
NPEJICTaBUTh B BHJIE CTEIICHH C OCHOBAHUEM @) U MPOCTEHIITe
HepaBeHCTBA BUaa a'<d  (rae d MOKHO IIpeICTaBUTh B BUJIE
CTETCHU C OCHOBAHUEM ).

IIPUBOJUTH HECKOJIBKO IIPUMEPOB KOPHEH IIPOCTEUIIIETO
TPUTOHOMETPHUUECKOT0 ypaBHEHHS BUAA: SinX = &, COS X = a, tgX =
a,Ctgx = a, rae a — TabIIMYHOe 3HaUeHHE COOTBETCTBYIOIIEH
TPUTOHOMETPUUECKON (QYHKITHH.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:
COCTABJISITh U PEIIAaTh YPAaBHEHUS U CUCTEMbl YPAaBHEHUM MPU PEILICHUU
HECJIOKHBIX MPAKTUYECKUX 3a7a4

Pewamyo payuonanvruvle, noxazamenvHule u
Jloeapupmuyeckue ypasHeHus u HepageHcmad,
npocmeliuiue UppayuoHaibHvle U MpUuoHOMempuiecKue
VPasHeHUsl, HepaBeHCMBA U UX CUCTeMbl,

UCNOIL3068AMb MEMOObl peuleHUs] YPAGHEHULL: NpueeoeHue K

8UOY «NpOU3BeOeHUe PABHO HYIO» UIU «HACMHOE PABHO
HYNI0», 3aMeHa NePeMeHHbIX,

UCNONIL308AMb MemoO unmepeanos 01 PEeEULEHUA

HepaeeHcme,

UCnoIbL308amMb epagpuuecKuti Memoo 07 NPUOIUIHCEHHO20
peuleHusi ypasHeHull U HepaseHcmas;

u306paxcamov Ha MPULOHOMEMPULECKOU OKPYIHCHOCIU
MHOHCECMBO PeUuleHUll NPOCMEUUUX
MPULOHOMEMPUYECKUX YPABHEHUU U HEPABEHCME,
8bINOIHAMb OMOOP KOPHEU YPAGHEHUN Ul PeuleHUll
HepaseHcmea 8 COOMBEMCmeuu ¢ OONOTHUMETbHbIMU




YCIAOBUAMU U OCPAHUYEHUAMU.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux y4eonvlx

npeomemos:

COCmMassims U peuanms YPAeHeHUsl, CUCIEMbl YPABHEHUL
U HepaseHcmea Npu peuteHuu 3a0ay Opyeux yueoOHvlx
npeomemos;

UCNOIL3068aAMb YPAGHEHUS U HEPABEHCMEBA OJI5
HOCMPOEHUsL U UCCTIe008AHUSL NPOCMEUUIUX
Mamemamuyeckux Mooejlell pealbHblX CUmyayuil uiu
NPUKTIAOHBIX 3a0ay,

yMemyb UHMePRPemupo8ams NOJLYYeHHbIU NPU peuleHul
VPABHEHUsl, HEPABEHCMBA WU CUCTNEMbL Pe3VIbIAm,
oyeHuUsamsv e20 npasoonoooodue 6 KOHmeKcme 3a0AHHOU
PeanbHOU cumyayuu uiu nPuKIaoHol 3a0a4u

Dyukyuu

OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHIMU: 3aBUCUMOCTH BEJIMYUH,
(GyHKLUSA, apryMEHT U 3HauyeHHe QyHKIMU, 00JIaCTh OIpPEeICHHS
Y MHOYKECTBO 3HaU€HUHN (YHKIMH, IpadUK 3aBUCUMOCTH, TpaduK
GbyHKUINY, HYTU QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHHE Ha YHCIOBOM MPOMEXKYTKE, YObIBAHHE HA YHCIOBOM
IPOMEXYyTKe, HauOoJblllee U HauMEHblIlee 3HaueHne QyHKIUU Ha
YHCIIOBOM MPOMEXKYTKE, Teproandeckast QyHKIIHSI, IEPUO/T;

oIrepupoBaTh Ha 0a30BOM YPOBHE MOHATHUIMMU: NpsiMasi U 0OpaTHas
IIPONOPLUUOHAIBHOCTD JIMHEWHAsA, KBalpaTUYHas,
norapudmuueckas u nokasaTesibHasg QyHKIUH,
TPUTOHOMETPHUUYECKHE (DYHKIIUH;

pacrno3HaBaTh rpadUKu 3JIeMEHTapHBIX QYHKIUI: MPsAMOIl 1 0OpaTHOM
MPONOPLIMOHATBHOCTHU, TUHEUHOW, KBAIPaTUYHOM,
JorapuMUUecKol U nmokazareabHo QyHKIUH,
TPUTOHOMETPUUYECKUX (YHKIUH;

COOTHOCHUTB Tpa(HKH 3JIEMEHTApHBIX (PYHKIHIA: IPSAMOI 1 0oOpaTHON
MPONOPIIMOHATBHOCTH, JTUHEUHOM, KBAIPAaTUYHOM,

Onepupoeamb NOHAMUAMU. 3A6UCUMOCNb 6EIUYUH,

@yHKyus, apeymenm u 3HavyeHue QyHKyuu, odiacme
onpeoeneHuUss U MHOMCeCmE0 3Ha4eHUll (YYHKYUuuU, epagux
3agucumocmu, 2pagux GyHKyuu, Hyau QyHKyu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, 803PACMAHUe HA
YUCTI0BOM NPOMEICYMKe, YObIGAHUE HA YUCTOBOM
npomedxcymke, Haubovbuiee U HaumMeHbllee 3HAYe e
@QYHKYUU HA YUCTOBOM NPOMENCYMEKE, NEPUOOULECKASL
@dyHKYUs, nepuoo, YemHas u HeuemHas PYHKYuu,

onepupoeambsv NOHAMUAMU. NPAMAA U 06pamHa}z

NPONOPYUOHATLHOCIY, TUHEHAS, K8AOPAMUYHAS,
Jloeapugmuyeckas u nokasamenbHas QYHKYuu,
mpuecoHomempuyecKue QyHKyuu;

onpeoensime 3HaYeHue QYHKYUU no 3HAYEHUIO apeyMeHma
NpU PA3TUYHBIX CNOCODAX 3A0aHUSL DYHKYUU,

cmpoums 2paguKu u3yyeHHvIX QYHKYULL,




Jorapu(pMHUUECKON U MTOKa3aTeIbHOU (PYHKITUH,
TPUTOHOMETPUYECKUX PYHKIHHA ¢ (HOpMyIIaMU, KOTOPBIMUA OHH
3aJ1aHbl;

HaXOJUTh 10 TpaduKy NpuOIMKEHHO 3HAYCHUS (PYHKIIMH B 3a/1aHHBIX
TOYKaX;

OTIpeNIeNIATh 1O TpauKy CBOWCTBA PYHKIIUH (HYITH, TPOMEKYTKH
3HAKOITOCTOSIHCTBA, TPOMEXYTKH MOHOTOHHOCTH, HAHMOOJIBIINE 1
HaMMEHBIIINE 3HAYCHUS U T.I1.);

CTPOUTH 3CKH3 rpaduka GyHKINH, YIOBICTBOPSIOUICH TPUBEICHHOMY
HaOOPY ycIoBHi (TPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HAYCHHE
(GYHKIMH B 33JJaHHOM TOYKE, TOUYKU 3KCTPEMYMOB H T.]1.).

B noeceonesnoii ycuznu u npu uzyuenHuu opyzux npeomemos:

OTIpeAeNsATh MO rpadukaM CBONCTBA pealbHBIX MPOIIECCOB U
3aBUCUMOCTEHN (HAaMOOBIITNE M HAMMEHBIITNE 3HAYCHUS,
MPOMEKYTKH BO3PACTAHUS U YOBIBAHHUS, IPOMEKYTKU
3HAKOIMOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOKMCTBA B KOHTEKCTE KOHKPETHON MPaKTUYECKON
CUTYaIuu

ONUCHIBAMb NO SPAPUKY U 8 NPOCMEUULUX CLYYAX NO
Gopmyne nogedenue u ceolicmaa PyHKYuil, Haxoo0ums no
epaghuxy ¢ynkyuu Hauborvuue u HauMeHbuiue
3HAYEeHUs1,

CMpoums 3CKu3 epagura QyHKyuu, yoosiemeopaouen
npUBeOeHHoOM) HAbOPY YCl06uULl (NPOMENHCYMKU
go3pacmanus/yovieanus, sHayeHue QyHKyuu 6 3a0aHHOU
mouKe, MOUKU IKCMPEMYMO8, ACUMNIMOMDbL, HYIU
Gyukyuu u m.o.);

pewiams ypasHeHus, npocmenuiue cucmemsl ypagHeHutl,
UCNONL3YSA C8OLUCBA PYHKYUL U UX 2PAPUKOS.

B noeceonesnoi scuznu u npu usyueHuu Opy2ux y4eoHvix
npeomemos:

— onpedensimv no 2pagurkam u UCNOIb306aAMb OJisl peuleHUsl
NPUKTIAOHBIX 3A0aY CBOUCMEA PEATbHBIX NPOYECCO8 U
3asucumocmell (HaubonvbUIUe U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803DACMAHUS U YObIEAHUS (YYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO
umnmn.);

—  UHMeEPNPemuposams CE0UCMEad 8 KOHMeKcme
KOHKPEmMHOU NPAKMUYECKOU CUMYayuu,

— onpedensimb no epagpuxam npocmeiuiue
Xapakxmepucmuxu nepuooudecKux npoyeccos 8 buoioeul,
9KOHOMUKE, MY3blKe, PAOUOCBA3U U Op. (AMIAUMYOa,
nepuoo u m.n.)

Inemenmot
MamemamuyecKozo
ananusa

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSAMU: IPOU3BOIHAS PYHKIIMU
B TOYKE, KacaTelbHasl K rpaduky GpyHKIUN, TPOU3BOIHASL

byHKIINM,

OTIPENIeNIATh 3HAaYeHUE MMPOU3BOAHON (DYHKIMH B TOUKE 110
U300paKeHHIO KacaTeIbHOM K IrpaduKy, IPOBEIEHHON B 3TOM
TOYKE;

Onepuposamv ROHSMUAMU: NPOU3EOOHAsL (DYHKYUU 6 MOUKe,
KacamenvHas K 2papuxy yHKyuu, npouzeooHas.

dynryuu;

BLIYUCTAMb NPOU3BOOHYIO OOHOUNEHA, MHO20YJIEHA,
K8AOpamHo20 KOPHsL, NPOU3BOOHYIO CYMMbL (DYHKYULL,




peniaTh HECJIOXKHBIE 3a7]a4 Ha IPUMEHEHUE CBSI3U MEXKIY
MPOMEKYTKaAMU MOHOTOHHOCTH M TOUKaMH 3KCTpeMyMa (QyHKIIUH,
C OJIHOM CTOPOHBI, U MTPOMEKYTKAMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOU3BOHOM 3TON QYHKIIUM — C APYTOH.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

MOJIB3YSICh TpadMKaMH, CPABHUBATH CKOPOCTH BO3pacTaHus (pocTa,
HOBBIIICHUS, YBEJIUYEHUS U T.I1.) WM CKOPOCTH yObIBaHUs
(mageHusi, CHU’KEHUS, YMEHBIIEHUS U T.11.) BEJIMUUH B peajbHbIX
npoleccax;

COOTHOCHTH Tpa(MKi peabHBIX MPOIECCOB U 3aBUCUMOCTEH € MX
ONUCAHUSIMHU, BKJIFOUAIOIIMMU XapaKTEPUCTUKUA CKOPOCTH
n3MeHeHus (ObICTPBIN pOCT, IMIABHOE MOHIKEHHE U T.11.),

UCIOJIb30BATh TPaQUKH peabHbIX MIPOLECCOB JUISl PEILICHHS
HECJIOKHBIX NPUKJIAJHBIX 33]1a4, B TOM YHUCJIE ONpeAessis 1o
rpauKy CKOpOCTh X0/ia Ipolecca

—  GLIUUCTIAMb NPOU3BOOHBIE DNIEMEHMAPHBIX YHKYUL U UX
KOMOUHAyUil, UCNONb3Ysl CHPABOYHbIE MAMEPUATDL,

— uccneoosamsv 8 NPOCMeENUUX CIy4anx QyHKyuu Ha
MOHOMOHHOCHb, HAXOOUMb HAUOOIbUUUE U HAUMEHbLULUE
3HAYeHUs1 YYHKYUL, Cmpoums pagpuku MHO2OUIEHO8 U
npOCMenuux payuoHaIbHbIX OYHKYULL C UCTOTIb30BAHUEM
annapama mMamemamuyecko20 aHatu3a.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux y4eoHsvix
npeomemoes:

pewams npuKIaousie 3a0ayu u3 6uono2uU, QuUKY, Xumu,
IKOHOMUKU U OPY2UX NPEOMEeMO8, C8A3AHHbIE C
uccie0o8anuem XapaKkmepucmux peaibHulx NPoyeccos,
HAaxooicoeHuem HauboNbuWUx U HaUMeHbUWUX 3HAYeHU,
CKOpOCMU U YCKOPEHUsL U m.N.,

UHMePnpemupos8ams NoJlyYeHHble pe3yIbmamol

Cmamucmuka u
meopus
eepoamuocmeil,
Ja02uKa u
KOMOuUHamopuka

OmnepupoBarh Ha 0a30BOM YPOBHE OCHOBHBIMHU OMHCATEIHHBIMH
XapaKTepUCTUKAMU YHUCIOBOT0 Habopa: cpenHee apupmMeTHIecKoe,
Me/IaHa, HanOoJIbIllee ¥ HANMEHBIIIee 3HAUCHUS;

OInepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH: YAaCTOTa U BEPOSITHOCTh
COOBITHS, CITy4alfHBI BBIOOD, OMBITHI C PABHOBO3MOXHBIMU
AJIEMEHTaPHBIMU COOBITUSAMU;

— BBIYUCIIATH BEPOATHOCTHU COOBITHH HAa OCHOBE moacycTa yucia
HCXOO0B.

B noeceoneenoit scuznu u npu uzyuenuu opy2ux npeomemaos:

OILICHUBATh U CPABHUBATH B MPOCTHIX CIyYasX BEPOSATHOCTH COOBITHIA B
peanbHOU KU3HU,

YUTaTh, COMOCTABIIATh, CPABHUBATH, UHTEPIPETUPOBATH B MPOCTHIX
CIIydasiX peajbHble JaHHbIE, IPEACTAaBIEHHbIE B BUJIE TaOIHII,
uarpamm, rpaukoB

—  Umems npedcmasnenue o OUCKPEMHbIX U HENPEPLIBHBIX
CILYYAUHBIX 8EIUYUHAX U PACNPEOeTIeHUSIX, O
He3a8UCUMOCTMU CTYYAUHBIX BEIUYUH,

—  uMemb npedcmasieHue 0 Mamemamuiyeckom OHCUOaHUU
u oucnepcuu CIy4auHblX 8eIUYUH,

—  uMembvb npedcmasieHue 0 HOpMAalbHOM pacnpeoenenuu u
npuMepax HOpMAIbHO PACNPEOeNeHHbIX CIYYAUHbIX

GEJIUHYUH,

norHumambs Cynib 3dKOHA OonbUIUX YUCen u 6bl60p01lH020
Mmemooa usmeperus 6@]70)2711H06‘m€12,‘

umems npedcmasienue 00 YCl08HOU 8ePOAMHOCIU U O
NOJHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PEeUEeHUU 3A0aY,

umemaos npeacmaeﬂeﬂue 0 BAICHBIX YACTHBIX BUOAX




pacnpeoeneHull U NPUMEHAMb UX 8 peuleHUU 3a0a4;

umemyv npedcmasieHue 0 KOppeusyuy Cay4atiHbix
BeNUYUH, O TUHEUHOU pecpecCull.

B noeceoneenoit ycuznu u npu uzyuenuu opy2ux
npeomemos:

—  GLIYUCTIAMb UTU OYEHUBAMb BEPOIMHOCIU COObIMULL 8
PeanvbHOU HCUSHU,

—  8blOUpamv noOxXoosauUe Memoobl NPeOCMasieHuss u
00pabomxu OaHHLIX,

—  yMemb peuiams HeCl0NHCHbLE 3A0ayl HA NPUMEHeHUe
3aKOHA OONLWIUX YUCET 8 COYUONO2UU, CIPAXO08AHUU,
30pasooxpaneruu, obecneueruu He3onacHocmu
HacCeNeHUs 8 YPe368bIYAUHBIX CUMYAYUSX

Texcmoevie 3a0auu | Peliats HECIIOKHBIE TEKCTOBEIE 3ala4i pasHbIX THIIOB; —  Pewams 3a0auu PA3HbIX MUNOB, 8 MOM YUCe 3a0ayu

NOBBIUEHHOL mpydﬂocmu;

— AHaJIM3upoBaTh YCIOBUC 3aJla4H, IIPU HeO6XOI[I/IMOCTI/I CTPOUTH IJIA
€C pCHICHUS MATECMATUYCCKYIO MOCIIb, - 6bl61/lpan’Zb ONMUMAJIbHBIL MemoO peulerus 3a0aqu,

pacemampueast pasiudHsvle Memodbl;

— IHOHHUMATb U UCIIOJIb30BATh I PCIICHUA 3aJa4n I/IH(I)OpMaI_II/II-O,

IPEJICTABICHHYIO B BHJIE TEKCTOBOW M CUMBOJILHOM 3AIIUCH, CXEM, | —  cmpoums MOOelb peuleHust 3a0a4u, npoeooums
TabnuIl, 1uarpamMmm, rpa)uKoB, pUCYHKOB; 00KaA3amenbHble PACCYHCOCHUSL,
— JIEICTBOBATH MO AJITOPUTMY, COJIEPKALIEMYCS B YCIOBUU 3a/1a4H; —  pewams 3a0a4u, mpedyouue nepebopa 8apuaHmos,

npoGepKuU Yco6ull, 8b100PA ONMUMATLHO20 Pe3YIbmama;
— HCIOJIb30BaTh JOTUYECKUE PACCYKIEHUS MIPU PELLICHUHN 3a/1a4u;
—  aHAIU3UPOBAMb U UHMEPNPEMUPOBAMb PE3VIbINambl 8

— paboTaThk ¢ U30BITOYHBIMHU YCITOBUSMHU, BRIOMPAs U3 BCEH KOHmeKcme YClo8us 3a0a4u, 8bl0upams peuletus, He
uH(pOpMaIlK, TaHHBIe, HEOOXOIUMBIC JJIs PEIICHUS 3aauu; npomugopedaujue KOHMeKcmy,

—  OCYIIECTBJISATH HECTOKHBIN 1epedop BOZMOKHBIX PEIICHUN, —  nepegooums npu peuwleHuu 3a0a4u UHGoOpMayuro uz
BBIOMpas U3 HUX OMTUMAJIBLHOE MO KPUTEPHSIM, 00HOU hopmbl 8 OpY2YI0, UCNONB3YA NPU HE0OX0OUMOCMU

c(hopMyTUPOBAaHHBIM B YCIIOBUU; cxembul, mabauysl, epagpuxu, ouazpammol;




— aHaJIM3MPOBATH U UHTEPIPETUPOBATH [IOJYyUEHHBIE PELLICHUS B
KOHTEKCTE YCJIOBUS 3a/1a4l, BEIOUPATh pEIICHUs, He
IIPOTUBOpEYAILINE KOHTEKCTY;

pemaTth 3aJa4r Ha pacdCT CTOMMOCTH IMOKYIIOK, YCIIYT, IOC3/10K U T.II.;

peniaTh HECIOXKHBIE 3aa41, CBSI3aHHBIE C JI0JIEBBIM YYaCTHEM BO
BJIa/IeHUU (GUPMOH, IPEANPUITHEM, HEIBUKUMOCTHIO;

peuIaTh 3aaa4r Ha IIPOCTLIC ITPOUCHTBI (CI/ICTGMH CKHUIOK, KOMI/ICCI/II/I) n
Ha BBIYHCJIICHHUC CIIOKHBIX IMTPOLUCHTOB B PAa3JIMYHBIX CXEMaAX
BKJIaAOB, KPCAUTOB N UIIOTCK;

peliaTh NpakTHUYeCKHUe 3aa4u, TpeOyIoIIue UCTIOIb30BaHuUs
OTPHUIIATEIILHBIX YMCEN: Ha ONPECIICHHE TEMIIepaTyphl, Ha
ornpezieNieHue MOJI0KEHU Ha BpeMEHHOM OCH (710 HaIIeH 3pbl U
MocJie), Ha JIBM)KCHUE JCHEKHBIX CPEICTB (MPUXO0/pacxon), Ha
orpezeNneHne TIyOUHBI/BBICOTHI U T.11.;

HCIIOJIB30BaTh MOHATHE MaciTada I HaXO0XXKACHUA paCCTOHHI/Iﬁ u
JJIMH Ha KapTax, Ij1aHax MCCTHOCTH, IIJIaHax HOMGHICHI/II\/'I,
BLIKpOﬁKaX, npu pa60Te Ha KOMIIBIOTEPE U T.II.

B noeceonesnoii ycusnu u npu uzyueHuu Opyzux npeomemaos:
— pfmaTb HCCIIOKHBIC ITPAKTUYCCKUC 3a/]a4i, BOSHUKAIOIIUC B
CUTyallusXxX HOBCG}IHCBHOﬁ KNU3HU

B noeceoneenoit ycuznu u npu uzyuenuu opy2ux
npeomemos:

—  pewams npakmudecxue 3a0aqu u 3a0ayu u3 opyeux
npeomemos

TI'eomempus

OHepI/IpOBaTB Ha 0a30BOM YPOBHC IMOHATHUAMU: TOYKA, IpsAMas,
IJIOCKOCTD B IIPOCTPAHCTBE, MapaJlJICIbHOCTb U
NEPNCHAUKYIIAPHOCTD IMPAMBIX U HHOCKOCTCﬁ;

pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPaHHUKOB (IpU3Ma, MUpaMu/a,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

n300paxaTh u3ydaemble (GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX
YEePTEKHBIX UHCTPYMEHTOB;

Onepuposamv noHamusaMu. mouka, NPAMas, N10CKOCMb 8
npocmpancmee, napaiielbHOCmy U
NepNeHOUKYIAPHOCIb NPAMBIX U NIOCKOCMEl;

npUMeHAmb OJisl peuleHus 3a0a4 2eomempuieckue axmel,
eciu Ycnosusi npUMeHeHUs 3a0aHbl 8 A68HOUL popme;

peutanio 3a0a4u Ha HAX0XCOeHUe ceomempudecKux 6ejU4uH
no o6pa3uaﬂ4 uiu ajieopummam,




Jenath (BBIHOCHBIC) IIOCKUE YePTEIKU U3 PUCYHKOB TPOCTHIX
00beMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y;

U3BJIEKaTh NH(OPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, npeacTaBICHHYIO Ha YepTexax U PUCYHKaX;

npuUMeHATH Teopemy IIudaropa nmpu BEIYMCIEHUH SIEMEHTOB
CTEpEOMETPUYECKUX PUTyYD;

HAXOJUTh OObEMBI U IIJIOLIAN MOBEPXHOCTEN MPOCTEHIINX
MHOTOTPAaHHHUKOB C IPUMEHEHUEM (hOPMYIL;

pacro3HaBaTh OCHOBHBIC BUIBI TEJ BpamleHuUs (KOHYC, IUIUHAP, chepa
U 1map);

HAXOJUTh OOBEMBI U IIJIOLIAN MOBEPXHOCTEN MPOCTEHILINX
MHOTOTPAaHHUKOB U TEJ BPAIllEHUs ¢ TPUMEHEHUEM (popMyIL.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

COOTHOCHUTH aOCTpaKTHBIE TEOMETPUUYECKUE TTOHATUS U (DAKTHI C
peaTbHBIMU )KU3HEHHBIMU 00BEKTaMHU U CUTYalUsIMU;

HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYD
JUTSL pEIIeHUs TUTIOBBIX 3a/1a4 MPAKTUYECKOTO COEPIKaHMUS;

COOTHOCHUTB TUIOIIAIU TTIOBEPXHOCTEHN TeN OJJMHAKOBOU (hOPMBI
pa3IMYHOTO pa3Mepa;

COOTHOCUTBH 00BEMBI COCY/IOB OJIMHAKOBOH (POPMBI Pa3IHUHOTO
pa3mepa;

OILIEHUBATH (DOPMY MPABUIHLHOTO MHOTOTPAaHHUKA TIOCTIE CITUIIOB,
Cpe30B U T.1I. (OIPeAesATh KOJTUIECTBO BEPIINH, pedep U rpaHei
MOJIY4YEeHHBIX MHOTOTPAHHUKOB)

oenamu (8bIHOCHbIE) NIOCKUE YePMeHCU U3 PUCYHKOB
00beMHBIX (hucyp, 8 mom yucie pucosams U0 C8epxy,
cOOKY, CmpoUumbs ceuenus MHO202PAHHUKOB,

U361eKamo, UHMEPNPEMUpo8ams u npeoopazoevléams
ungopmayuro o ceomempuyeckux guzypax,
npeoCmasieHHyI0 Ha YePMeNcax,

NPUMEHAMb 2eoMempuyeckue paxmol 01 peuleHus 3a0ay, 8
MOoM Yucie npeonoazaruux HecKoIbKo Ua2o8
peutenus;

Oonucsvledms 63aUMHO€E PACNOJIOHCEHUE NPAMBIX U
niockocmeil 6 npocmpancmee,

dopmynuposams ceoticmea u npusHaxKu gueyp;
00KA3b18aMb 2e0MeMPUYEeCKUe YMEEPHCOCHU,

e1adems CManOapmuol Kiaccugurayuetl
NPOCMPAHCMBEHHBIX huyp (Nupamuowvl, npu3mbl,
napanneienuneobvl);

Haxooums o6vembl U NIoWaou nosepxHocmell
2e0Mempuyeckux mei ¢ npuMeHeHuem Popmyi;

BbIUUCTIAMb PACCMOAHUA U Y2TIbl 6 NPOCMPAHCNEGE.

B noeceonesnoi scuznu u npu uzyuenuu opy2ux
npeomemos:

—  UCNOIb306aAMb CEOUCMEA 2e0MEMPUYEcKUx @ueyp 04
peuwieHus: 3a0a4 NPaKmuyeckoeo xapakmepa u 3a0ay u3
opyeux obracmetl 3HAHUL

Bexkmopot u

— OmnepupoBath Ha 6a30BOM YPOBHE MOHSATHEM JIE€KAPTOBBI

—  Onepuposams NOHAMUAMU 0eKAPMOEbl KOOPOUHAMbL &




Koopounamol

KOOpAHWHATHI B ITIPOCTPAHCTBE;

npocmpancmee, 6eKmop, Mo0yib 6eKMopd, PaseHCmeo

npocmpancmee 6EKMOpPO8, KOOPOUHAMbL 6EKIMOPA, Y207 MENHCOY
— HaxOAMTbh KOOPJIMHATHI BEPILIUH Ky0a U IPIMOYTrOJIbHOTIO 8EKMOPAMU, CKANAPHOE NPOU3BEOeHUE 8EKMOPOS,
napajuleenumne1a KOJLIUHEapHble 6eKMOopbl;
HAxXo0umsv paccmosHue Mexcoy 08yMs mouKamu, CyMMy
6EKMOPOE U NPou3eeoeHUe 6eKmopa Ha YUcio, Y20
MedACOY 8eKMOpAMU, CKANAPHOE npou3gederue,
Packiaovléams eKmop no 08yM HeKOJIUHEAPHbIM
gexmopam,
3a0asame NIOCKOCMb YPABHEHUEM 8 0eKapmoeol
cucmeme KOopouHam,
pewams npocmeuiuiue 3a0aiu 66e0eHuem 6eKmopHo20
basuca
Hcemopus — OnwucelBaTh OTJENBHBIE BBIJAIOUINECS PE3YJIBTATHI, TOJIyYEHHBIE B IIpeocmasnsaims 6K1A0 8bLOAIOWUXCA MAMEMATNUKOS 8
mMamemamuku XOJI€ pa3BUTHUS MAaTEMATUKU KaK HAYKH; pazeumue MamemMamuky U UHbLX HayYHbIX obnacmel,
— 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B CBSA3HU NOHUMAamMb POl Mamemamuku 6 passumuu Poccuu
C OTEYECTBEHHOW U BCEMUPHOU UCTOPUEH;
— IIOHUMAaTh POJb MaTEMaTUKU B pa3Butuu Poccun
Memoown — IIpuMeHATH U3BECTHBIE METOBI IIPU PELICHUU CTaHAAPTHBIX Hcnonvzoeams ocnognvie Memoovl 00Kazamenbcmad,
mMamemamuku MaTeMaTUYEeCKUX 3a/1ad; npoooUmMb 00KA3AMENbCHEO U GbINOIHAMb

3aMeyvaTh U XapaKTepU30BaTh MATEMATHUYECKUE 3aKOHOMEPHOCTH B
OKpYKaIoIle TeCTBUTENBHOCTH;

MPUBOJIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJE, B TOM YUCJIE XAPAKTEPU3YIOIINX KPacoTy U
COBEPILEHCTBO OKPYKAIOLIETO MUpPa U IPOU3BEIACHUN UCKYCCTBA

onpoeepoicernue;

NPUMEHAMb OCHO6HbLE Memoobl peuteHus
mamemamudecKux 3610611!,'

HA OCHOBE MamMemMamu4eckux 3aKOHOMePHOCmell 8
npupooe XxapaKxmepuzosams Kpacomy u cO8epuieHCcmaeo

OKpyorcarnuweco mupa u np0u36edeHuﬂ uckyccemea,

NpUMEeHAMb npocmeluiue npoepamMmmusle Cpeocmsd U




JJIEKMPOHHO-KOMMYHUKAYUOHHbLE CUCMEMDbL NPU
PEUEHUU MamemamuieCKux 3a0ay

2.COJEPKAHUE KYPCA MATEMATHUKU: AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, TEOMETPUN
10-11 kJaccbl.(ocHOBHAs1 6a30Basi MpPOrpamMma)

Anredpa u HaYaJIa aHAJIU3A

[ToBropenue.Penenne 3agad ¢ MCHOIB30BAHUEM CBOWCTB YMCEI M CHCTEM CUMCIIECHUS, ACTUMOCTH, JOJEH M YacTed, MPOLEHTOB, MOIYen
yucesn. Pemienue 3aaay ¢ UCIOJIb30BAaHMEM CBOMCTB CTENEHEH M KOpHEH, MHOTOYJIEHOB, IPEOOpa30BaHUN MHOTOYIEHOB U JIPOOHO-pAllMOHAIBHBIX
BBIPAYKECHHUIA.

Pemenue 3aga4 ¢ MCOJIb30BaHUEM rpaz[yCHoﬁ MCPHI yTIJIa. MOI[y.]'IB 4yuclia U €ro CBOMCTBA.

Pemenue 3ala4 Ha ABUKCHHUC U COBMCECTHYIO pa60Ty C IIOMOIIIBIO JIMHEUHBIX U KBaJApaTHbIX ypaBHeHI/Iﬁ U uxX cucrteM. Penienue 3aga4 C
IMOMOIIBIO YHUCJIIOBBIX HCPABCHCTB K CUCTEM HCPABCHCTB C 0I[HOI>1 HGpGMGHHOfI, C IPUMCHCHHUEM 1/1306pa>1<eH1/m YHUCIOBBIX ITPOMEIKYTKOB.

Pemenue 3amay ¢ ucnonab30BaHMEM YUCIOBBIX (YHKIMI U ux rpadukos. Mcnonab3oBanue cBOWCTB M rpaUKOB JUHEHHBIX U KBAJIpaTUUHBIX

¢GyHKIMH, 00paTHOM MPONOPLHUOHATIBHOCTH U QYHKIUU Y = \/; . I'padnueckoe pelieHne ypaBHEHUI 1 HEPABEHCTB.

TpuronomeTpudeckas OKPYKHOCTb, paouanuas mepa yeid. CHHYC, KOCHUHYC, TaHTE€HC, KOMAH2eHC TIPOU3BOIBHOTO yria. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO M CICICTBHS M3 HEro. 3Ha4CHWs] TPUrOHOMeTprueckux QyHkimi s yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T MWW
0, E, Z,g, E pan). Dopmyavi CrOHCEHUS MPULOHOMEMPUYECKUX DYHKYUL, opMYTbl npueedeHusl, hopmyivl 080UHO20 apeyMeHma.

Hynu ¢yHKIMM, TpoMeXyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HauOonbiiee u Haummenblliee 3HaueHue ¢yHkiuu. [lepuomunueckue
¢bynkuuu. YeTHOCTh M HeUeTHOCTh QyHKIUH. CrnoorcHble hyHkyuu.

Tpuronomerpuveckne GyHKIUU Y = COSX, Y =SiN X, y = tgx . @yukyus y = ctgX . CBOHCTBA U TpPaPUKU TPUTOHOMETPHUECKUX ()YHKITHH.

ApKKOCUHYC, apKCHUHYC, apKTaHIeHC uucia. Apkkomaueewc uyucia. llpocrellne TpPUTOHOMETPUYECKHE YypaBHEHMs. Pemenue
TPUTOHOMETPUYECKUX YpaBHEHHI.
Obpamuvle mpuzonomempuieckue yHKyul, ux coticmsa u epaguxu. Pewenue npocmeiiuux mpuecoHomempuyeckux Hepagencms.




CreneHb ¢ JEHCTBUTENBHBIM IOKa3aTeNieM, CBOIcTBa cTermeHH. [Ipocreiimme mokaszaTenbHbIE ypaBHEHHMS M HepaBeHCTBA. [lokaszarenpHas
(byHKLMS ¥ ee CBOWCTBA U IpaduK.

Jlorapudwm umcna, cBoiictBa norapudma. lecaruunsiii norapudm. Yucro e. Hamypanouoiii noeapugm. I[IpeodpasoBanue morapuMUIeCKHX
BeIpakeHu. Jlorapupmuueckre ypaBHeHUs ¥ HepaBeHCTBa. Jlorapudmudeckas GyHKIHS U €€ CBOicTBa U rpaduk.

CrenenHast GyHKIUS ¥ €€ CBOMCTBA U Tpaduk. MppanoHaibHbIe ypaBHCHUS.

Memoo unmepsanog 05 peulerus HepaseHCma.

Ilpeobpaszosanus epaguxos Gynkyuil: cosue 6001b KOOPOUHAMHBIX OCEU, PACMAdNCEHUe U Cocamue, Ompajicenue OMmHOCUMENbHO
Koopounammuwix ocell. I paguueckue memoowl peuieHus ypasneHuil U HepaseHcms. Pewenue ypasnenuti u HepaseHCcmas, co0epucauux nepemenHyro noo
3HAKOM MOOYIIA.

Cucmemvl NOKA3aMENbHBIX, 102aAPUDMULECKUX U UPPAYUOHATLHBIX YpasHeHull. Cucmembl NOKA3AMeNbHbIX, 102apUpMU4ecKux HepaseHCcms.

Bzaumno obpamuvie pynkyuu. I pagpuxu 83aumno oopammuvix yHKYuUi.

Ypasuenus, cucmemvol ypaguenuu ¢ napamempom.

[TpousBognas pynkuuu B Touke. KacatenbHas k rpaduky dyHkiuu. ['eomerpudeckuit u ¢uandeckuii cMbicn npousBoaHoi. [IpousBoaHbie
anemMeHTapHbIX QyHKIUN. [Ipasuna oughghepenyuposanusi.

Bmopas npouseoonas, ee ceomempuyeckuii u pusuyecKuti cCMoici.

[TonsiTue o HempepbIBHBIX (PYHKIMAX. TOUYKM sKCTpemyma (MakcMMyMa U MUHHMyMa). MccrnenoBaHue sineMEHTapHBIX (QYHKIUN Ha TOYKU
JKCTpeMyMa, HauOojblllee M HaMMEHBIIEee 3HAYeHHE C MOMOINBI0 NMPOU3BOAHON. [locmpoenue cpagukoe ynkyuii ¢ nomMowpio NpouU3800HbIX.
Ipumenenue npouzeo0noil npu peuieHuy 3a0ay.

[lepBooOpaznast.  Ilepsoobpasuvie  snemenmapuwvix  @ynkyui.  I[lowaob  kpusoruneunou  mpaneyuu.  Dopmyna  Hvromona-
Jletibnuya.Onpedenennviti unmezpan. Beiuucienue niowaoei niockux pueyp u 06vemos mei paujetus ¢ NOMOWbI0 UHMeSPand.

I'eomerpus
[ToBTOpenue.Pemienne 3agad ¢ nMpuMEHEHUEM CBOMCTB (UIYp Ha IUIOCKOCTH. 3aJaud Ha JOKAa3aTEeIbCTBO U MOCTPOEHHE KOHTPIPHUMEPOB.
Hcnonp3oBanue B 3aJgadax HpOCTGIﬁH.IPIX JIOTUYCCKUX TIpaBUJI. Pemenue 3aaa4 € HUCIOJb30BAHUCM TCOPECM O TPCYTOJbHUKAX, COOTHOIIICHUH B



IpsAMOYI'OJIBHBIX TPEYroJIbHUKAX, (baKTOB, CBA3aHHBIX C YCTBIPEXYI'OJIbHUKAMU. Pemrenne 3aJa4 C HUCIIOJIB30BaHUCM (baKTOB, CBA3aHHBIX C
OKPYXHOCTAMU. Pemienue 3aga4d Ha HU3MCPCHUA Ha IMJIIOCKOCTH, BBIYUCIICHUC NJIMH U miomaneit. Pewenue 3a0a4 ¢ NOMOUWbIO 8EKNMOPO6 U KoopduHam.

Harnsmuas crepeomerpusi. @urypsl u ux uzobpaxkenus (kKyO, mupammnaa, npusMa). OCHO8Hble NOHAMUS CMepeoMempuu U ux C8OUCmad.
CeueHnus Ky0a 1 TETpa’Ipa.

Touka, npsiMast ¥ IIOCKOCTh B IIPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPUH U CIIEACTBUA U3 HUX. B3anuMHOe pacrosioskeHue NpsMbIX U IJIOCKOCTEN
B IipocTpancTie. [lapamieabHOCTh MPSIMBIX U IJIOCKOCTEH B mpocTpancTBe. M300paskeHre MpOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYP HA TUIOCKOCTH.

Paccrosiaus mexny purypamu B mpoCTpaHCTBE.
Vsl B ipocTpaHcTBe. [lepneHuKynsapHOCTb NPSMBIX U INIOCKOCTEM.

[Ipoekiust ¢urypsl Ha IUIOCKOCTh. [Ipu3HAKM TEPHNEHIUKYIIPHOCTH NPSAMBIX M IUIOCKOCTEH B MpPOCTpaHCTBE. TeopemMa o Tpex
MEePIEHIUKYIIAPAX.

Mtuororpannuku. [lapamnenenumnesn. CpoiicTBa mHpsIMOYrojibHOro mnapasienenunena. Teopema Iludaropa B mpocrpanctBe. Ilpusma wu
nupamua. [IpaBunpHas nupaMua v npaBuiibHas npusMa. [Ipsmas nupamuga. D1eMeHThl IPU3MbI U TUPaMUIbI.

Tena BpameHus: IMWIMHIAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSMOTO KPYroBOT'O IMJIMHJpA, MPSIMOTO KPYrOBOTO KOHYcCA.
N3o06paxxeHue Ten BpallieHus Ha MIO0CKOCTH.

Ilpeocmaenenue 06 yceueHHOM KOHyCe, ceueHus KoHyca (napaniebHoe OCHOBAHUIO U NpOXoosuee uepes Gepuiuny), CeyeHus Yurunopa
(napannenvHo u NepneHOUKYIApPHO ocu), cevenus wapa. Pazeepmra yununopa u kouyca.

Ilpocmetiuue KomOUHAYUU MHOC0SPAHHUKOS U Mel 8paujeHuss mexcdy coboi. BraucieHne 3JIeMEHTOB MPOCTPAHCTBEHHBIX (Guryp (pedpa,
JMaroHalu, yIJibl).

[Inomanps NMOBEPXHOCTH MpaBWJIBHOM NUpaMHAbI M NpsAMOM npu3Mbl. [lnomaabs NMOBEpPXHOCTHM MPSMOrO0 KPYroBOrO IWJIMHAPA, NMPSMOTO
KpYyroBOro KOoHyca M I1apa.

[Tonsitne 06 o6beme. OOBEM MUPAMUIBI 1 KOHYCA, TPU3MBI U ItHHApa. O0beM mapa.

Ilooobnvie mena 6 npocmparcmee. COOTHOIIEHUS MEXKTY TUIOIIAISIMHU TIOBEPXHOCTEN M 00BEMaMH MTOA00HBIX TET.



Heuoicenuss 6 npocmpauncmee: NApALIeNbHbLL NEPEHOC, YEHMPALbHASL CUMMEMPUsL, CUMMEMPUs OMHOCUMENbHO NIOCKOCMU, NO8OPOM.
Cesoticmesa oguoicenuti. Ilpumenenue 08udiceHull nNpu peueHuu 3a0ay.

BexTopel 1 koopauHatThl B npocTpaHcTBe. CyMMa BEKTOPOB, YMHO)KEHHME BEKTOpa Ha YHUCIIO, Yrojl Mexay BekTopamu. KosnmmHeapHble U
KOMIUTaHApHBIE BEKTOphl. CransapHoe npouszgedenue 6ekmopos. Teopema o pasnodiceHuu 8ekmopa no mpem HeKoMnianapuvim eekmopam. Ckanspuoe
npousseoeHue 6eKmopos 8 Koopouramax. [Ipumenenue 6ekmopose npu peulenuu 3a0a4 Ha HAx0HcOeHue pacCmoAHUl, OIUH, naowaoel U 06bLeMo8.

Ypasnenue niockocmu 6 npocmpancmee. Ypasnenue cgepvl 6 npocmpancmee. Qopmyna 0na 8blUUCIEHUS PACCMOAHUA MeNCOY MOUKAMU 8
npocmpaHncmse.

BepositHOoCTB M cTaTucTHKA. PaboTa ¢ TaHHBIMUI

[ToBTOpenue. Pemrenne 3amau Ha TaOMMYHOE W TpapUIeCcKOe MPEICTABICHNUE NaHHBIX. VICIoNb30BaHNE CBOMCTB M XapaKTEPUCTHUK YMCIOBBIX
Ha0OpOB: CPEIHUX, HAWOOJIBIIET0O W HAMMEHBIIETO 3HAYCHHMS, pa3Maxa, oucnepcuu. Pewienue 3a0au nHa onpedeneHue yacmomvl U 6epoOSMHOCIU
cobvimuil. Bvluucnenue eeposmuocmell 6 OnvIMAx ¢ PABHOBOIMONCHBIMU DNEMEHMAPHLIMU ucxooamu. Pewenue 3adau ¢ npumenenuem
Kombunamopuxu. Pewenue 3a0au na eviuuciienue 6eposmnHocmett He3a8UCUMbBIX COObIMULL, NPUMeHeHUe POopMYIbl CLoNCeHUs. seposmHocmell. Pewenue
3a0a4 ¢ npumeneruem ouazpamm Jnepa, oepesa eeposmuocmet, popmyavt bBeprynnu.

Ycnosnas eeposmnocms. Ilpasuno ymnoscenus eeposmuocmeii. Popmyna noaHol 6eposmHOCmu.

Jluckpemnule cuyyaiinvie eenuyunvl u pacnpeoenenus.Hezasucumvie cnyuatinvle eenuuunvl. Pacnpedenenue cymmvl U NpouzeeodeHus:
He3A8UCUMBIX CTIVUAUHBIX GENUYUH.

Mamemamuueckoe odxcuoanue u oucnepcus cayyarHou eeauyunvl. Mamemamuyeckoe oxcuoanue u OUCNEpCUsl CyMmbl CAYUAUHBbIX BETUYUH.
I'eomempuueckoe pacnpedenenue. bunomuanvrHoe pacnpeoenenue u e2o cotucmaa.

Henpepuignvie cnyuatinvie eenuuunsl. Ilonamue o nnomuocmu eeposmuocmu. Pasnomepnoe pacnpedenenue.
IlokazamenvHoe pacnpedenenue, e2o napamempbl.

Ilonamue o Hopmanvhom pacnpedenenuu. Ilapamempvi HopmanvHo2o pacnpeoenenus. Ilpumepsvl CAyuauHbIX GeIUYUH, NOOYUHEHHBIX
HOPMATbHOMY 3aKOHY (NO2PEUHOCMb U3MEPEHUT, POCM 4ell08eKda).

Hepasencmeo Yeobwvruesa. Teopema bepnynnu. 3axon 6orvuuux uucen. Boibopounvlii memoo uszmepenus eeposmuocmeil. Ponv 3akona 6onvuiux
yuycen 8 HayKe, npupoode u obujecmae.
Kosapuayus oeyx cnyuaiineix eenuuun. Ilonamue o koaghguyuenme xoppenayuu. Coemecmuvle HAOI00EHUS 08YX CAVHAUHBIX 8eUYUH.BblOOpOUHDIL
K03 puyuenm xoppenayuu.



3. TEMATHYECKOE IINTAHUPOBAHHUE
€ YKa3aHHEM KOJIHYeCTBAa Yac0B, 0TBOJAMMBIX HA OCBOCHHUE KaKI0H TEMBI,

B TOM YHUCJIC C YYECTOM paﬁoqeﬁ NnporpaMmMbl BOCIIMTAHUSA

(10 kaacc)
10 kaacc 170
3amaum B COOTBETCTBHH € MOIYJIEM
Ne Komyecrso ! . c MOy
Pasznen / tema «IlIxoabHBIH YPOK» padoyeil mMporpaMmbl
n/n 4acoB
BOCIIUTAHUSA
*  ¢opmupoBaTh JIOBEPUTEIbHEIC
1. YucJjioBble PyHKINH 5 OTHOILEHHUsI ~ MEXAY  yduTelneM |
YUCHUKAMH;
" *  noOyXIaTh IIKOJIbHUKOB
1.1 | Onpenenenue uncinoBoit pyHkmwu .CriocoObI ee 3a1aHus 1 YHA
12 | Cor — 3 co0M0IaTh Ha YPOKE OOIIETPUHSTHIC
: BoficTBa yHKUMi HOPMBI TIOBEICHHUS, IPaBUJIa OOILEHUS;
1.3 | ObparHas pyHKIUS 1 "  [IpUBJIEKaTh BHUMAHHUE IIKOJHLHUKOB
2 Tpuronomerpuyeckue pyHKunu 13 K IICHHOCTHOMY acCHEKTy H3y4aeMBIX Ha
2.1 | YucnoBas OKpy>KHOCTb 1 YpOKax SBJICHHH,
” "  JCIIOJIB30BaTh BOCIIUTATEIbHbIE
2.2 | YucnoBas OKpYXHOCTh Ha KOOPIUHATHOM TUIOCKOCTH 3 N
BO3MOYKHOCTEH COJepKaHUs Y4eOHOTO
2.3 | Cunyc u xocunyc. TaHTeHC M KOTaHTEHC 4 NpeaMeTa;
2.4 | TpuroHoMmerpuyeckue (PyHKIIMU YUCIOBOTO apryMeHTa 2 "  [IPUMECHATH Ha ypOKe
2.5 | TpuroHomerpuyeckue (GyHKIHUHU YIIIOBOIO apryMeHTa 2 HHTCPAKTUBHBIC opmbr paboTE!
Koumponvnas paboma Nel « Hucnosasn oxpyscnocmo» 1 yHammxcs,
" BKJIIOYaTh B  YPOK  HIPOBBIE
3 TPOIIETyPHI, KOTOpBIE MTOMOTaIOT
NoJ/Iep)KaTh  MOTHBALIUIO eTel K
BBeneHue. AKCMOMBI CTepeoOMeTPUM FUIep N H A
3 - - 33 MIOJTy9YCHHUIO 3HAHW;
apaj1eIbHOCTD NMPSAIMBIX M IJI0CKOCTEH . = oprammsosath HACTABHUYCCTRO
MOTHBUPOBAHHBIX U 3PYIHUPOBAHHBIX
3.1 | [MapamienbHOCTb MPSIMBIX, MPSMON U MJIOCKOCTH 4 yuammxcs Hai MX HeyCIEBAIOLIMMHE
OJTHOKJIACCHUKAMU;
3.2 | B3aumHOe pacrioyioskeHue MPsIMBIX B IPOCTPAHCTBE. YTOJI MEXTY MPSIMBIMH 3 [l MHUOMUPOBATH W  TONACPKHUBATH




Koumponvnas paboma Ne 2 no meme: « Akcuomol cmepeomempuu. 1
Bzaum-noe pacnonooicenue npsamuix 6 npocmpancms
2.6 ®opMyJIbl IPUBEACHUS 2
2.7 DyHKIIUS y=Sin X, €¢ CBOMCTBA U TpaduK 2
2.8 DyHKIUS Y = COS X, €€ CBOMCTBA U Ipaduk 2
2.9 [Tepnonuu-HOCTH PYHKIUH y=sin X, y=COS X. 2
2.10 | IIpeoOpa3oBanue rpa@uKOB TPUTOHOMETPUUECKUX (DYHKIUI 3
211 | Oyskuuu y=tg X, y=ctg X, X CBOMCTBA U TpadUKU. 3
Koumponvnas paboma Ne3 « Tpueonomempuuecxue @yHxkyuu» 1
3.3 [TapaieabHOCTH TUIOCKOCTEH 2
3.4 TeTrpasp u mapasuienenues )
Konumponvnasa pabomaNed «llapannenvnocme npsamvix u niockocmeti 1
3ayet Nel mo teme «IlapannenbHOCTh NIPSMBIX U IJIOCKOCTEN 1
4, Tpuronomerpuyeckue ypaBHeHHs 11
4.1 Apkkocunyc. Pemienne ypaBHeHus cos X = a 2
4.2 Apxcunyc. Pemenue ypaBHeHus sin X =a 2
43 Apxranresc.Pemenue ypaBHeHHs tg X = aAPKKOTAHI'€HC U pellleHUe 2
YpaBHEHHA Ctg X= a.
4.4 TpuroHomeTprudecKkue ypaBHEeHHS. 4
Konumponvnasa paboma Ne5« Pewenue mpuconomempu-ueckux ypasHeHuiL» 1
5. IlepneHAMKYJIAPHOCTH NPSAMBIX U IVIOCKOCTEH 19
5.1 ITepnenaukynspHocTb npssMON U MIIOCKOCTH. )
5.2 [TeprieHAUKYIISAp ¥ HAKIOHHBIE. YTOJI MEXTY IPSAMOM U TIOCKOCTBIO. 6
5.3 JIByrpanHsli yroiu. IlepneHauKyasspHOCTb INIOCKOCTEN 6

HCCICO0BATCIIBCKYIO JACATCIBHOCTD
IOKOJIbHUKOB B paMKax pcajin3aliuu UMH
HHANBHUAYAJIbHBIX nu I'pYHIIOBBIX

HCCIICIOBATEILCKUX TIPOCKTOB.

n

" yYamuMXCs HAJ X HEYCIEBAIOIIMMU
OOHOKIIACCHUKAMIUL;

" UHUYUUPOBAMb U NOO00EPHCUBAND
UCCe006AMENbCKVIO 0esamelbHOCHIb
WKOJIbHUKOS 68 DAMKAX Deanu3ayuu_umu
UHOUBUOYAILHBLX u 2DYNNOGbIX
UCCIe008AMENbCKUX NPOEKMOB.

O UHUIMUPOBATh M TOJICPKHBATh
HCCJICIOBATEIBCKYIO NEATEILHOCTE
IIIKOJIbHUKOB B paMKax peallu3alii UMH
WHIUBUYaIbHBIX u IPYIIIOBBIX
HCCIICIOBATEIBCKUX MPOCKTOB.




Koumponvnas paboma Ne6 no meme «IlepnenouxyisipHocmes npamvix u

. 1
NI0CKOCMEU »
3auet Ne2 no teme «lleprneHauKyIspHOCTD NPSIMBIX U MIJIOCKOCTEN 1
6 IIpeoOpa3zoBaHue TPUTOHOMETPHYECKUX BbIPaKeHH 16
6.1
CHHYC U KOCUHYC CYMMBI U pa3HOCTH apI'yMEHTOB 4
6.2 TaHreHC CyMMBI M pa3HOCTH apTyMEHTOB 2
6.3 DopMyIIbl JBOWHOTO apryMeHTa 3
6.4 [TpeobpazoBanre CyMM TPUTOHOMETPHUECKUX (PYHKIIMH B IPOU3BEACHUE 3
6.5 [TpeoOpazoBanre TPOU3BEICHUE TPUTOHOMETPHUUECKUX (YHKIIHI B CYMMBI 3
Koumponvnas paboma Ne7 «lIpeobpazosanue mpueoHomempuieckux 1
BbIDANCEHULLY

7. MHOrorpaHHUKH 15
7.1 ITonsitTue MHOTrOrpanHuka. [Ipuzma 4
7.2 [Tupammna 5
7.3 IIpaBunbHBIE MHOTOTPAHHUKH 4

Koumponvnas pabomaNe 8 no meme: «Mnoeo-epannuxu. Ilnowaos 1
HOBEPXHOCTU NPUSMBL, NUPAMUOBLY

3auet Ne3 no teme «MHororpanHukul Lomaas TOBEpXHOCTH MPU3MBI, 1
MUPAMHUJIBD)

8 IIpousBoanas 30
8.1 YucnoBsle nocienoBarenbHOCTU. [Ipeen nmocnenoBaTeIbHOCTH 2
8.2 BeckoneuHo yObIBaroIasi reoMeTpudecKasi MpOTrPecCHsi U ee CyMMa. 2
8.3 [Tpenen GyHkmm 3
8.4 Ornpenenenne Nponu3BOIHON 3
8.5 Briuucnenue npou3BoaHBIX 4

Koumponvnas paboma Ne9 «lIpoussoonasy 1
8.6 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUN 2




8.7 [TpuMeHeHne TPOU3BOTHOMN /IS HCCIEe0BaHUs (PYHKIMHA HA MOHOTOHHOCTb 4

8.8 [Toctpoenue rpadgukoB GyHKIMH 3
Koumponvnas paboma NelO «lIpumenenue npouzgo0Hol K UCCI008AHUIO 1
dyHKYUUY

8.9 [TpumeHeHre TPOU3BOHON JJI OTHICKAHUS HAMOOIBIINX U HAUMEHBIINX 3

' 3HAUCHUH BEJIMYUH HA TPOMEKYTKE

8.10 | 3agauu Ha OTHICKAHKE HAUOOBIINX M HAUMEHBIITNX 3HAUYCHUHN BEIIMYUH 3
Koumponvnas paboma Nel 1 «lIpumenenue npouzgo0Hot K UCCIE008AHUIO 1
GyuryuL»

0. O0o01marmniee NOBTOpPeHHE Kypca ajiredpbl M HAYaJ1a aHA-JIN3a ,FeOMeTPUH 23
IIpomesicymounas ammecmayus. Konmponovuas paboma Nel2 2




