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HosicuuTeIbHAA 3aNIMCKA

PabGouass mporpamma mo amrebpe mms 11 kmacca cocrtaBieHa Ha ocHoBe demepanbHOTO
rocyapcTBeHHOTO oOpazoBatenbHoro crangapra (PI'OC) u TpeboBanuii K pe3ynbraTaM OCHOBHOT'O OOIIET0O
obpazoBanus, npeacraBieHHbx B ®I'OC. B TIporpamMmMe mpemycMOTpeHBI pa3BUTHE BCEX 0003HAUYCHHBIX B
®I'OC 0CHOBHBIX BUJIOB JI€ATEILHOCTH YUEHUKOB U BBIIIOJIHEHUE 1IeJIed U 3a/1a4, noctaBieHHbIX PI'OC.

[IporpaMmMa COOTBETCTBYET yUueOHHKAM:
Anrebpa 1 Havala MaTeMaTUYECKOTO aHanu3a. ba3oBelil U yriryOoneHHbI ypoBHH. YueOHuK ais 11 kiacca
obmeobpazoBatenbHbix opranuzanuii. Aropsl: FO.M. Komsrun, M.B. Tkauésa, H.E. ®énopoBa, M.U.
[labynun. Mocksa. «IIpocsemenney, 2021.

Pabouas mporpamma m3ydeHHs Kypca maTemaTuka paspaboraHa Ha 136 dacoB B roay (4 dJaca B
HEJIETTIO).

HJIaHpreMl)Ie PE3YIbTATHI U3YUCHHUSA IPEAMETA
[Iporpamma oOecrieynBaeT AOCTHXKEHUS CIEAYIOUIUX pe3yJlbTaTOB OCBOEHUS 00pa3oBaTEIbHOMN
POrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS:
Jluunocmnule pesynomamol

— (¢dopMUpOBaHHE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHIO, TOTOBHOCTH U CITIOCOOHOCTH 00yUaroIuXcs K
CaMOpPa3BUTHIO M CaMOOOPA30BAaHHMIO HA OCHOBE MOTHBAIIMH K OOYYEHHIO W TO3HAHWIO, BBIOOPY
JanbHelero obpa3oBaHus Ha 0a3e OPHEHTUPOBKU B Mupe mpodeccuii u mpodeccrnoHaTbHBIX
MPEIIOYTEHUH, OCO3HAHHOMY IIOCTPOCHHUIO WHIAMBUAYAIbHOH O0Opa30BaTCIIbHON TPACKTOPHH C
y4ETOM YCTOWYUBBIX TO3HABATEIbHBIX HHTEPECOB,;

— (¢dopMHpOBaHHE LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU ¥ OOIIECTBEHHOW MTPAKTHKH;

— yYMEHHE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOW M MUCBMEHHOU (popme, TOHUMATh
CMBICT IOCTaBJICHHOM 3aJ]auu, BRICTPAUBaTh ApIyMEHTAIUIO0, IPUBOAUTH IPUMEPHI U KOHTPIPUMEDHI;

— KPUTHYHOCTh MBIIUICHUS, YMEHHME paclO3HaBaTh JIOTMYECKH HEKOPPEKTHbIE BBICKA3bIBAHUS,
OTJINYATh TUIOTE3Y OT (aKTa;

— TIpPEACTaBIIEHUE O MATEMaTHYECKOW HayKe Kak cdepe 4eIOBEYeCKOW AEATeNbHOCTH, 00 JTamax ee
pa3BUTHSA, O €€ 3HAYNMOCTH JJISl Pa3BUTHS LIUBUIIN3ALINN;

— KpEaTHBHOCTbH MBIIUICHUS, MHUIIUATHBA, HAXOAYUBOCTh, aKTUBHOCTh IIPU PEHICHUH MAaTEeMaTUYECKUX
3a/1ay;

— YMEHHE KOHTPOJHPOBATH MPOIIECC U Pe3yIbTaT YIeOHOW MaTEMAaTHUECKOH JIEeITeTbHOCTH;

— CHOCOOHOCTH K DSMOIIMOHATBLHOMY BOCHPHUSTHIO MAaTeMaTUYeCKUX OOBEKTOB, 3aJad, pPElIeHUH,
paccyXJIeHUM.

Memanpeomemmnoie pe3ynvmamot

B 11 xmacce Ha ypokax anreOpbl, Kak M Ha BCEX MpeaMeTax, OyAeT NpoJoJbKeHa pabora Imo
Pa3BUTHIO OCHOB YHUTATEIbCKOM KommeTeHIuU. OOydaromuecs OBIAJACIOT YTEHHEM KaK CpeICTBOM
OCYIIECTBIICHHS CBOMX JAbHEUITNX TUTAHOB: TPOJOIDKEHUS 00pa30BaHMsI U CaMOO0OPa30BaHMs, OCO3HAHHOTO
TUTAHUPOBAHMS CBOETO aKTyallbHOTO M MEPCIIEKTUBHOTO Kpyra YTEHHS.

[Ipn w3ydeHnrn MaTeMaTHUKH OOYYArOIIMECsS YCOBEPIICHCTBYIOT NMPUOOPETCHHBIC HABBIKH PA0OTHI C
uH(popMaredt 1 monoaHsAT ux. OHU cMOryT paboTaTh ¢ TEKCTaMH, IPeoOpa3OBLIBATh U MHTEPIPETUPOBATH
COJICPIKANIYIOCS B HUX HHPOPMAITUIO, B TOM YHCIIC:

— CHCTEMAaTHU3UpPOBaTh, COMOCTABIATh, aHATU3UPOBATH, 0000IIATh U UHTEPIPETUPOBATH UH(POPMAIIHIO,
COJIEPIKaIIYOCs B TOTOBBIX HH(OPMAIMOHHBIX 00BEKTaX;

— BBIIENATH TJABHYIO U H30BITOUYHYIO WH(GOPMAIIMIO, BBIMOIHATE CMBICIIOBOE CBEPTHIBAHHE
BBIJICJICHHBIX (DAKTOB, MBICIICH; MPEICTaBIATh UH(POPMAIIUIO B CXATOW CIOBeCHOU (opme (B BHjE
IUTaHa WA TE3UCOB) M B HATJISIHO-CUMBOJNIMYECKOW (hopme (B BHiae Tabnwil, TpadudecKuX CXeM H
JUarpamm, KapT HOHITHIH — KOHIENTYaJIbHBIX THArpaMM, OITOPHBIX KOHCIICKTOB);

—  3aIlOJIHATH U JOMOJHATEH TAOIHUIIBI, CXEMBI, THATPAMMBI, TCKCTHI.

B xozxe n3yuenus MareMaTHKU 00yYaroIrecs yCOBEPIICHCTBYIOT OMBIT MPOSKTHON NESTENbHOCTH, KaK
0co00i1 Gopmbl yueOHOH PabOTHI, CITOCOOCTBYIONIEH BOCIIMTAHHIO CAMOCTOSITEIBHOCTH, WHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, TIOBBIIIICHHIO MOTUBAIUN U YPPEKTUBHOCTH y4eOHOU JEITEIbHOCTH; B XO/I€ pealn3alun
UCXOHOTO 3aMbICIIa HA MIPAKTHYECKOM YPOBHE OBJIAJICIOT YMEHHUEM BBIOMPATH aJICKBAaTHBIC CTOSIIEH 3a1ade
CpeICTBa, MPUHHMATH pEIIeHHs, B TOM YHCIE€ MU B CUTyalusx HeompeneneHHoctn. OHH TOTy4yaT



BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTh K pa3paboTKe HECKOJbKHUX BapHaHTOB pEIIEHUH, K TOUCKY
HECTAH/IAPTHBIX PEIICHUMN, TIOUCKY U OCYIIESCTBICHUIO HAU0OJIee MPUEMIIEMOTO PEIICHUSI.
Pezynamuenvie YY/[

onpeoensiams UMb IEATEIbHOCTH Ha YPOKE C IOMOIIBIO YUUTENS U CAMOCTOSTENbHO;
YUYUTHCA COBMECTHO C YUHUTENIEM 00HApYKUBATh U hopmyauposams yuebOHy0 npoobiemy;,
YUUTBCS NIaHUpO8ams Y1eOHYIO AATEIbHOCTh Ha YPOKE;
8bICKA3bI6AN CBOIO BEPCHUIO, BITATHCS MpEAaraTb criocod e€ mpoBepkH (Ha OCHOBE MPOIYKTHUBHBIX
3aJIaHUK B YUEOHUKE);
paboTas no npeaIoKEHHOMY IUIaHy, UCHOIb308amb HEOOX0IUMBbIE cpeicTBa (YUeOHHUK, KOMIBIOTEDP U
UHCTPYMEHTBHI);
onpeodenams yCIEIHOCTb BHITTOJIHEHHS CBOETO 33JaHHs B JHAJIOTE C YUUTEIICM.
CpenctBoM (hopMHUpOBaHUS PETYISTUBHBIX ACHCTBHUM CIy>KaT TEXHOJIOTUS MPOOJIEMHOrO IUaiora Ha

dTare M3y4eHUs HOBOTO MaTepHalia ¥ TEXHOJIOTHs OICHUBAHHS 00pa30oBaTENbHBIX JOCTHIKEHUN (y4eOHBIX
YCIIEXOB).
Ilo3nasamenvuvie YY/1

OpPUEHTUPOBATLCS B CBOCH CHUCTEME 3HAHWIA: NOHUMAMb, 9YTO HYXKHA JOTMOJIHUTENbHAS WHPOpMAIUs

(3HaHUA) ISl peleHus y9eOHOM 3a/1a4 B OJIMH IIarT;

Oenamuv NPEIBAPUTEIBHBIA 0MOOP NCTOYHUKOB MH(POPMALIUH JIJIsl pEIICHHsI yIeOHOH 3a1auu;

I0OBIBaTh HOBBIE 3HAHMS: HAXOOUMb HEOOXOIUMYI0 HH(POpMAIMIO, KaK B ydueOHHKE, TaKk U B

NPEUIOKEHHBIX YUUTEIIEM CII0BapsIX, CIIPABOYHUKAX M UHTEPHET- pecypcax;

NOOBIBaTh HOBBIC 3HAHUS: U361eKamb NHPOPMALIUIO, TPEACTABICHHYI B pa3HbIX (Gopmax (TEKCT,

TabJInIa, cXxeMa, HIUTFOCTPAIUs U JIp.);

nepepadaTbIBaTh MOMYYSCHHYIO HHPOPMALIUIO: HAO1100amb U 0elamb CAMOCTOSITEIILHBIE 861860001
CpenctBoM (GOpMUPOBaHHUS TMO3HABATEIBHBIX JCHCTBUI CHYXUT y4eOHBIA MaTrepual M 3aJaHus

y4eOHHKa, 00eCTIeYNBAOIIIE MTEPBYIO JIMHUIO PA3BUTHUSL — YMEHUE OOBACHATH MUD.
Kommynuxamuenwvie YY/[

JIOHOCHUTBH CBOIO TNMO3HMILUIO J0 APYTUX: 0)OpMJIAmMb CBOIO MBICIh B YCTHOM M MUCBMEHHOHW peun (Ha
YPOBHE NPEUI0KEHHS UM HEOOJIBILIOTO TEKCTA);
CIIyIIaTh U TIOHUMATbh peub Opyeux,
BBIPA3UTEIILHO YUMams U nepeckazvléamy TEKCT;
écmyname B Oecelly Ha ypOKe U B )KU3HHU;
COBMECTHO 002068apu6ambcsl O IpaBUIaX OOIIEHUS U MTOBEIEHUS B LIIKOJIE U CJIEZ0BATh UM;
YUUTBCS 86INOIHAMYb PA3IINYHBIE POJIM B IPYMIIE (JMAEPa, UCTIOIHUTENS, KPUTHKA).
CpenctBoM (popMHUPOBAHUS KOMMYHUKATUBHBIX JCHUCTBUM CIIyKaT TEXHOJIOTHS MPOOJIEMHOT0 AHAJIOTa

(moOy»XHaroImuil U MOABOISIINNA TUANOT), TEXHOJOTHsI MPOAYKTUBHOTO YTEHHUS W OpraHu3aius pabdoThl B
MaJIbIX Tpymax.

IIpeomemmnnie pezyromamot

[IpeameTHBIM pe3ynbTaTOM U3YUYEHUS Kypca sBIsSeTCss COOPMUPOBAHHOCTD CIEAYIOIINX YMEHUMN:

J1eMeHTBI TCOPHHU MHOKECTB H MaTeMaTH4eCKOH JOTrHKH

BrinmyckHuk Hayuumcs:

CBOOOJIHO OIEpPUPOBATh TOHITHSIMHU: MHOXECTBO, MYyCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBA,
AIIEMEHT MHOXKECTBA, MOJAMHOXKECTBO, IIepecedeHre, 00beAMHEHNE U Pa3HOCTh MHOXKECTB;

IIPUMEHATh YHCIJIOBBIE MHOKECTBA Ha KOOPAMHATHOW INPSIMOM: OTPE30K, MHTEPBAJI, MOJIyUHTEPBAIL,
MPOMEKYTOK C BBIKOJIOTOM TOYKOHM, rpaduyecKkoe MpeCTaBIeHHEe MHOXXECTB Ha KOOPAMHATHOU
MIIOCKOCTH;

MIPOBEPATH NPUHAJIEKHOCTD AIIEMEHTA MHOKECTBY;

HAXOJHUTh MEepecedeHre U OO0BEIMHEHHE MHOXECTB, B TOM YHUCIE MPEICTABICHHBIX rpaguuecku Ha
YUCJIOBOM NPSMOW U Ha KOOPJIUHATHOM IIJIOCKOCTH;

3a71aBaTh MHOKECTBA MEPEUUCICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;

ONEPUPOBATh MOHATUSAMM: YTBEPKICHHE, OTPULIAHUE YTBEPKICHHS, HUCTUHHBIE U JIOKHBIE
YTBEPKJICHH S, PUUNHA, CJICJICTBHE, YACTHBIN CITydail 0OIIET0 YTBEPKIACHUS, KOHTPIIPUMED;
MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYKIACHUS ISl 000CHOBAHUSI UCTUHHOCTH YTBEPKICHUMH;

BLIHYCKHI/IK ROJYHUmM 803MOHCHOCMb HAYUUMCSL.

ONICpHUPOBATh MMOHATUEM ONIPCACIICHUA, OCHOBHBIMH BHIaMU OHpG)ICJ'ICHHfI " TCOPCM;,



MOHUMATh CyTh KOCBEHHOTO J0KA3aTeIbCTBA;
ONEPUPOBATH MOHATUAMU CYETHOTO U HECUETHOTO MHOKECTBA;

MPUMEHSATH METOJI MAaTEMATHUYECKON MHIYKIMH sl TPOBEACHUS PACCYKICHUM U JI0KAa3aTEIbCTB MPHU
pelIeHU  3a/1a4.

B noBceiHEBHOM KU3HU U ITPU U3YUYEHHUH IPYTHX IPEIMETOB:

MCIIOJIb30BaTh YMCIIOBbIE MHOKECTBA Ha KOOPAMHATHOM MPsIMON M HAa KOOPJUHATHOM MJIOCKOCTHU IS
OnmrcCaHuvs pCajibHBIX IMPOLICCCOB U SIBJICHPIfl;
MMPOBOAUTH AOKA3aTCIbHBIC PACCYKICHHUA B CUTyallUAX HOBCGHHGBHOﬁ JKU3HHU, IpU pCIICHUN 3aayd
U3 IPYTUX IPEeIMETOB;
HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH SI3bIK U SI3bIK JIOTHKH JJIsl OMIMCAHUS PeabHBIX MPOLIECCOB
U SIBJICHUH, IPY PELICHUH 33/1a4 JPYTUX yUYEeOHBIX PEAMETOB.

Yucia u BbIpaKeHUs

BrinmyckHuk Hayuumcs:

CB00OJIHO OmepupOBaTh MOHATUSAMU: HATYPAJIBHOE YMCJIO, MHOXKECTBO HATYPAJIBHBIX UYUCEI, LIEJIOE
YKCJI0, MHOKECTBO LIENbIX YHUCEN, OOBIKHOBEHHAasl ApoOb, AECATUYHAs JpOoOb, CMEIIAHHOE YHUCIIO,
paloHaIbHOE YHMCII0, MHOKECTBO PAllMOHAJIBHBIX YHMCEJ, UPPALIMOHAIBHOE YHCIIO, KOPEHb CTENEHU
n, AEHCTBUTEIBHOE YHMCIO, MHOXKECTBO JEHCTBUTEIbHBIX UYHCEIN, F€OMETpUYEcKass MHTEpIIpeTalus
HaTYpaJIbHBIX, LENbIX, PALIMOHAIBHBIX, JEMCTBUTEIbHBIX YNCEN,

MOHUMATb U OOBSACHATH PA3HULLY MEKY TO3ULMOHHON U HEMTO3UIIMOHHOM CHCTEMaMU 3allMCH YHCE;
NEPEBOJUTH YMCIIA U3 OAHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

JIOKa3bIBaTh M HCIIOJIb30BaTh NPU3HAKU JETUMOCTH, CyMMbl M MPOM3BEIECHUS IPU BbINOIHEHUH
BBIUMCJICHUN U PELLIEHUH 33/1a4;

BBITNOJIHATH OKPYTJIEHUE PallMOHATIbHBIX U UPPALMOHAIIBHBIX YHUCEN € 33JaHHOM TOUHOCTbIO;
CpaBHUBATh JICHCTBUTEIBHBIC YHCIIA PA3HBIME CIIOCOOAMU;

yHOpSAOYMBATh 4YMCIIA, 3alUCaHHbIE B BHJE OOBIKHOBEHHOW M JECATHYHON Apodu, dvucia,
3allUCaHHbIE C UCIIOJIb30BAaHUEM apU(PMETHUECKOTro KBaJApPaTHOTO KOPHs, KOpPHEH CTerneHu OoJibliie
BTOPOWH;

Haxoautb HO/] 1 HOK pa3nbiMu ciocobaMu U UCTIONb30BaTh UX IPU PELLICHUH 33/1a4;

BBITOJIHATh BBIYMCIIEHUS W IPEoOpa3oBaHUsl BBIPAXKEHUH, copepiKallluX JEeHCTBUTENbHbIE YKCIA, B
TOM YHCJI€ KOPHU HAaTypalbHBIX CTEIIEHEN;

BBITOJIHATh CTaH/IapTHbIE TOKJIECTBEHHbBIE npeodpazoBaHus TPUTOHOMETPUUECKHUX,
Jorapu(pMHUECKUX, CTENIEHHBIX, UPPALIMOHATIBHBIX BBIPAKEHHI;

BBIHyCKHI/IK NOJYYUM BO3MOAHCHOCHIL HAYHYUMbCAL.

CBOOOJHO ONEPUPOBATH YUCIOBHIMU MHOXECTBAMH MPU PELICHUH 3a/1a4;

MOHMMATb IPUYMHBI U OCHOBHBIE UJIEN PACIIMPEHHS YUCIOBBIX MHOXKECTB;

BJIa/IETh OCHOBHBIMU MOHSATUSIMU TEOPUH JEIUMOCTH MPHU PELICHUH CTaHJapTHBIX 3ajay;

UMeTh 0a30BbIE MPEACTABIEHUS O MHOYKECTBE KOMIUIEKCHBIX UHCEIT;

CBOOOJHO BBIMOJHSATH TOKJECTBEHHbIE MpPeoOpa3oBaHUsl TPUTOHOMETPUUECKUX, JIOTapU(PMHUUECKHX,
CTETIEHHBIX BBIPAKEHUM;

BaeTh (hopmynoi buHoma HeroToHa;

IPUMEHSTH MPU PELICHUH 3a7ad TeopeMy o JuHeiHoM mnpencrasiennn HOJl, Kuraiickyio Teopemy
00 ocratkax, Manyto Teopemy Pepma;

OPUMEHATh TNPH PEIIeHUH 3a/1a4 TEOPETHKO-YMCIOBble (DYHKIMHU: YUCIO M CymMMa JeluTelneH,
byHKIMIO DMnepa;

NPUMEHSTh NPU PEHIeHUH 3ajad LeNHble ApoOU, MHOTOWIEHBI C JEHCTBUTENBHBIMU U LIEIBIMU
Ko unreHTamu;

BJIQ/IETh MOHATUSAMU: NPUBOJUMBIE U HENPUBOJUMBIE MHOIOWIEHBI; IPUMEHATh MX IPHU PELICHUH
3ajay;

IPUMEHSTH MpU perieHnu 3a1a4 OCHOBHYIO Te€OpeMy anreOphl; mpocTeimne pyHKINN KOMITJIEKCHOM
MEPEMEHHOI KaK reoMeTpruyecKue npeodpazoBaHusl.

B noBcenHeBHOI XXU3HU U IpHU U3YUYCHUU JPYTHUX NPCAMETOB:

BBIMOJIHAT M OOBSCHATH pe3yJabTaThl CPAaBHEHHMS PE3yJIbTATOB BBIUMCIEHUH TpU pelIeHUU
IPAKTUYECKUX 33/7ay, B TOM 4HCie NPUOTMKEHHBIX BBIUMCICHUM, HCIONb3Yysl pa3Hble CIOCOObI
CpPaBHEHUM;



3alMHUCbIBATh, CPABHUBATH, OKPYTJIATH YHUCJIOBBIC TAHHBIC,
HCIIOJIB30BAaTh PCAJIbHBIC BCJIMYHNHBI B Pa3HbIX CUCTECMAX U3MCPCHUS
COCTaBJISITh U OLIEHWBATh Pa3HBIMU CIIOCOOAMH YHCIIOBBIE BBIPAXKEHUSI NPU PELICHUH MPAKTUYECKUX
3a[a4 ¥ 3a/1a4 U3 JPYTUX y4eOHbIX IPEIMETOB.
YpaBHeHMsI M HEPABEHCTBA

BrinmyckHuk Hayuumcs:

CB0OOOJIHO oOmepupoBaTh MOHATUSAMU: YPaBHEHHME, HEPABEHCTBO; PABHOCWJIBHBIE YpPAaBHEHUS H
HEpaBEHCTBA; YpaBHEHUE, SIBJIAIOLIEECS CIEICTBUEM IPYTrOro ypaBHEHUs; ypaBHEHMsI, pABHOCUJIbHBIE
Ha MHOJKECTBE; PAaBHOCHJIbHBIC TIPE0OPa30BaHMs YpaBHEHHIA;

pematb pa3Hble BUbl YPAaBHEHUN W HEPABEHCTB M UX CHCTEM, B TOM YHMCIIE HEKOTOpPbIC YpaBHEHUS
TpeTbell ¥ 4eTBEPTOIl cTeneHel, IpoOHO-pallMOHaAIbHbIE U HPPALIMOHAIbHBIE;

OBJI/IETh OCHOBHBIMHM THUIIAMH IOKA3aTENbHBIX, JIOTapUu(PMUUECKUX, UPPALMOHAIBHBIX, CTEIEHHbIX
YpaBHEHHI W HEPABEHCTB M CTAHAAPTHBIMH METOJAMH UX PEIICHHH U MPUMEHATh MX IPU PEIICHUU
3ajay;

IPUMEHSATh TeopeMy be3y K peleHuio ypaBHeHuil;

HIPUMEHSATh TeopeMy Buera aiis perieHuss HEKOTOPbIX YPaBHEHUH CTETIEHU BbIIIE€ BTOPOM;

NOHUMATh CMBICI TEOPEM O PABHOCHIIBHBIX M HEPAaBHOCWIIBHBIX NMPEOOpPa3OBaHHSIX YPABHEHUU H
YMETb UX J0Ka3bIBaTh;

BJIaJICTh METOJJaMH PEILIeHHs YPABHEHU, HEPAaBEHCTB U UX CUCTEM, YMETh BBIOMPATh METOJ PELICHUS
¥ 000CHOBEIBATh CBOM BHIOOD;

HCIIOJIb30BaTh METOJ MHTEPBAJIOB ISl PEIICHUS] HEPABEHCTB, B TOM UYHUCIIE APOOHO-PALIMOHAIBHBIX U
BKJIIOYAOIIUX B ce0s1 MPPALIMOHATIbHBIC BBIPAKECHHUS;

pewath anreOpanyeckue ypaBHEHUSI U HEPABEHCTBA U UX CUCTEMBI C IapaMeTpaMu aaredpandeckum
U TpaduueCcKUM METOAAMY;

BJIQ/IETh Pa3HBIMU METOJIaMU J1I0Ka3aTeJIbCTBA HEPABEHCTB;

pemaTh ypaBHEHUS B LIEJIBIX YHCIIAX;

n300paxkaTh Ha IUIOCKOCTH MHOXECTBA, 33/IJaBa€Mbl€ YPaBHEHUSMHU, HEPABEHCTBAMU U UX CUCTEMAMHU;
CBOOOJTHO MCII0JIb30BaTh TOXJIECTBEHHbIE MPEOOpa30BaHUs NpPU PEIIEHUH YPaBHEHUH U CUCTEM
YPaBHEHU;

BBIHYCKHI/IK NOJYYUM BO03MOHCHOCHIb HAYHUMBCAL.

CBOOOJIHO OIpENeNATh TUIl M BbIOMPATh METOJ PpEIIEHHs IOKa3aTeNbHBIX U JIOrapu(MHUUYECKUX
YPAaBHEHUI U HEPABEHCTB, UPPALMOHAIBHBIX

YPAaBHEHUI U HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHU U HEPABEHCTB, UX CUCTEM;

CBOOOJHO pelIaTh CUCTEMbI IMHEHHBIX YpaBHEHUH;

pemaTh OCHOBHBIE TUIIBI YPABHEHHI M HEPABEHCTB C ITApaMeTpaMu;

IIPUMEHSATH [IPU PEIICHNH 3a/1a4 HepaBeHcTBa Komn—DbyHsikoBckoro, bepryiu;

B noBcenHEBHOM XU3HU U NP U3YYEHUN JPYTUX IPEAMETOB:

COCTaBIIITh W pEIIaTh YpPAaBHEHHS, HEPABEHCTBA, WX CHUCTEMbI MPHU PEIICHWH 33Ja4 U3 JPYIUX

y4eOHBIX MPEIMETOB;

BBIMIOJHATH OLIGHKY MPaBAONOAOOMS pe3yJbTaTOB, IMOJNyYaeMbIX IMPH PEIICHUH Pa3IUYHBIX

ypaBHEHUM, HEPABEHCTB U UX CUCTEM, MPU PEIICHUH 3a7a4 U3 APYTUX yIEOHBIX MPEIMETOB,;

COCTaBJIITh M pElIaTh YPaBHEHUS M HEPABEHCTBA C MapaMETpaMH NpHU PEIICHUU 3a7ad U3 JIPYTHX

y4eOHBIX MPEIMETOB;

COCTaBJIATh YPAaBHEHUE, HEPABEHCTBO WJIM UX CHUCTEMY, ONMUCBHIBAIOLIME PEAIBHYK CUTYalUIO WU

MPUKIAJHYIO 3a/1a4y, MHTEPIPETUPOBATH MOJYUYEHHbBIEC PE3YJIbTATHI,

HCIIOJIb30BaTh MPOrpaMMHBIE CPEJICTBA MPU PEIICHUN OTAECIbHBIX KJIACCOB YPAaBHEHUN W HEPABEHCTB.
DyHKUNH

BrinmyckHuk Hayuumcs:

Bnagers moHATHSMU: 3aBUCMMOCTb BENWYMH, (DyHKIHMS, apTyMEHT W 3HadeHue (pyHKuuu, o0jacTb
onpezeNieHuss 1 MHOXECTBO 3HadeHWH (yHKUWHU, rpa@uK 3aBUCUMOCTH, Ipaduk (QYHKIHUH, HYIU
(YHKLINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHHWE HA YHMCIOBOM IPOMEXYTKe, yObIBaHHE Ha
YHCIIOBOM MPOMEXKYTKE, HanOoJiblliee 1 HaMMEHbIIee 3HaYeHUs (PYHKIIMH Ha YUCIOBOM IPOMEKYTKE,
nepuouyeckas (yHKUIUs, MepHo, YETHAS M Heu€THas (QyHKIUHM;, yMETb HNPUMEHSTbh 3TH HMOHSATHS
IIpU pEIIeHUH 33/]a4;



BJIAJCTh TOHSATHEM: CTeNeHHas (YHKIMs, CTpOuUTh €€ TrpaduK W yMeTh MPUMEHSITh CBOWCTBA
CTENEHHOW (YHKIIH NPU PEIICHNH 3a/1a4;

BIIQZICTh TOHATHAMH: TIOKa3aTelbHAs (QYHKIMS, SKCIIOHEHTAa; CTPOMTh HX TpapuKu W yMETb
NPUMEHATH CBOWCTBA MOKA3aTeNbHON (DYHKINY MTPH PEIICHUH 33/1a4;

BJIJICTh MOHATHEM: JIorapupMudeckast pyHKIHS; CTPOUTh e€ rpaduK U yMeTh IPUMEHSATh CBOMCTBA
JorapupmMuuecKoid (yHKIIMH IPU PELICHUH 3a/1a4;

BJIAJICTh MOHSATHEM: TPUTOHOMETpUYECKHE (PYHKIUH;, CTPOUTh MX TIpadUKd U yMETh NPHUMEHSTH
CBOMCTBa TPUTOHOMETPUYECKUX (QYHKIHI IPU PELICHNUH 33/a4;

BJIQJIETh MIOHATHEM: OOpaTHas PYHKIMS; TPUMEHSITH 3TO IMOHATHE PU PEIICHNH 3a/1a4;

HNPUMEHSATH [TPU PEIICHUH 33/1a4 CBOMCTBA (QYHKIHIA: YETHOCTD, IIEPHOTUIHOCTD, OTPAaHHYCHHOCTD;
HNPUMEHSATH [IPU PEIICHUH 3a/1a4 IpeoOpa3oBaHust rpaguKoB QyHKINHT;

BJIQZICTh TOHSATHUSMH: UHUCIOBBIE IMOCIEIOBATEIbHOCTH, apudMeTHyeckas W TeOMEeTpHuYecKas
IPOTPECCuH;

NPUMEHATh NPH pEHICHHH 3aJad CBOWCTBA M TPH3HAKA apHU(YMETHYECKOW M TeOMETPHYECKOM
IIPOTPECCUN;

BBIHYCKHI/IK NOJAYYUM B03MOIHCHOCHIb HAYHUMBCAL.

BJIQ/IETh MOHITHEM: aCUMIITOTA; YMETh €r0 IPUMEHSTh [IPH PELICHUU 33]1a4;
NPUMEHSTh METOJbl pEeHIeHUs MpocTeHmnX AudQepeHnanbHbIX YPaBHEHUNH MEPBOrO U BTOPOTO
MIOPSIIKOB.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUH JIPYTHX YUEOHBIX MPEAMETOB:

oIpeneNnaTh 1o rpadukaM U UCIOJIb30BaTh IS PELICHMs MPUKIAAHBIX 33734 CBOMCTBA peabHbBIX
IPOIIECCOB M 3aBHUCUMOCTEH (HanOOJbIINE W HAaMMEHBIINE 3HAYCHHS, TIPOMEKYTKH BO3pACTaHUS U
yObIBaHUs, MPOMEXYTKH 3HAKOIIOCTOSHCTBA, aCUMIITOTBI, TOUKH Ieperuoda, nepuoi u T. I.),
MHTEPIPETUPOBATh CBONCTBA B KOHTEKCTE KOHKPETHOM MTPAKTUYECKON CUTyaluy;
oIpenenaTh no rpadukaM MpocTeHIlIne XapaKTepUCTUKU NEepUOJUYECKUX IMPOLECCOB B OMOJIOTHH,
HSKOHOMUKE, My3bIKE, PaAHOCBA3H U T. 1. (AMIUIUTYAA, IEPUOA U T. I.).

DJIeMEHTBI MaTEeMATHYECKOr0 AHAJIN3A
Brnaners nonsituem: 6eckoHEUHO yObIBarolIasi FeOMETPUUECKasi IPOrpeccusi U yMETh IPUMEHSTh €ro
IIPY PELICHUN 33/]a4;
IIPUMEHATH JUIsl PELICHNUS 33Ja4 TEOPUIO IIPENIETIOB;
BJIAJICTh MOHATUAMU: OECKOHEYHO OOJIBIINE YHCIIOBBIE IIOCIEJ0BATEIBHOCTH U OECKOHEYHO MajIble
YHCIJIOBBIE MTOCJIEA0BATEILHOCTH; YMETh CPaBHUBATh OECKOHEYHO O0JIbIINE U OECKOHEYHO Mallble
[IOCJIEI0OBATEIbHOCTH;
BJIAJICTh MMOHATUSAMU: IPOU3BOAHASA (PYHKIIMM B TOUKE, TPOU3BOIHAS (PYHKLINY;
BBIYUCIIATH POU3BOHBIE AIIEMEHTAPHBIX (PYHKIMH U X KOMOMHALIUH;
uccieoBaTh (QYHKIMM HAa MOHOTOHHOCTb M SKCTPEMYMBI;
CTPOUTH TpaUKH U IPUMEHSTh UX K PELICHUIO 33/1a4, B TOM YHCJIE C TapaMeTPOM;
BJIQ/IETh NOHATHEM: KacaTeabHas K TpaduKy QYHKIMH; YMETh IPUMEHSATH €r0 MPHU PELICHUH 3a/1ay;
BJIQ/IETh MOHATUSIMU: TIEPBOOOpa3Hast, ONPEACIEHHBIN HHTErpa;
npuMeHsTh TeopeMy HproToHa—JleiiOHunIa 1 e€ cineacTBus AJis peleHus 3aay;
CBOOOHO BJa/IeTh CTAH/IAPTHBIM alnapaToM MaTeMaTHYEeCKOI0 aHaIN3a JUIsl BBIYUCIICHUS
IPOM3BOJIHBIX (DYHKIIUH O/THOM MepeMeHHOM;
cBOOOJTHO MPUMEHSATH anmnapaT MaTeMaTHYeCKOIr0 aHaIu3a Ui UcCcleA0BaHUs (PyHKIUHI 1
MOCTPOEHHUS IpapuKOB, B TOM YUCIIE€ UCCIIETOBAHUS HA BHITYKJIOCTh; — ONEPUPOBATH MOHATHEM
NepBOOOPA3HOM JUIs pelIeHus 3a1ay;
OBJIa/IETh OCHOBHBIMHU CBeIeHUsIMU 00 nHTerpaie Hetorona—1JleiiOHua 1 ero npocTermmx
[IPUMEHEHUSX;
OIIEPUPOBATH B CTAHJAPTHBIX CUTYALUAX IIPOU3BOIHBIMU BBICIINX MTOPSIAKOB;
YMETh IPUMEHSTh IIPU PELICHUH 3a7a4 CBONCTBA HEMPEPHIBHBIX (DYHKITHIA;
yYMETb IIPUMEHSATH IIPU PELICHUH 3a1a4 TeopeMbl Beliepmrpacca;
YMETh BBIIOJHATH NPUOIMKEHHBIE BHIYUCIEHUS (METO/IbI PEIICHUs] YpPaBHEHUH, BBIYUCIICHHUS
OIpEeNIeNIEHHOTO UHTErpaa);
YMETb IPUMEHSATH MTPUIIOKEHNE TPOU3BOJHOM U ONIPENEIEHHOIO NHTErpaia K PEHICHUIO 3a/1a4
€CTECTBO3HAHUS;



BJIAJICTh MOHATUSAMU: BTOPasi IPOM3BOIHAS, BBITYKIOCTh rpaduka (yHKIMU; YMETh UCCIIE0BAThH
(YHKLHIO Ha BBITYKIIOCTb.

B noBceqHeBHOM JKU3HU U ITPU U3YUEHHUH JPYTUX YUYEOHBIX MPEIMETOB:

pelaTh MpUKIJIAAHbIe 3a1a4i U3 OUOJIOTUH, (PU3UKH, XUMUH, SKOHOMHUKH U APYTUX IPEIMETOB,
CBSI3aHHBIE C UCCIIEJOBAHUEM XapaKTEPUCTHUK IIPOLIECCOB, HHTEPIIPETUPOBATH I10Jy4YECHHBIE
pe3yabTaThl.

Kom0unatopuka, BepoOSSTHOCTh M CTATHCTHKA, JIOTHKA U Teopusi rpados

BoinyckHUK Hayuumcs:

OnepupoBaTb OCHOBHBIMHU OIMCATENIbHBIMH XapaKTEPUCTHUKAMU YHCIOBOrO Ha0Opa; MOHSITHSIMHU:
reHepatbHasi COBOKYITHOCTh M BBIOOPKA;

OTIEpUPOBATH TIOHATUSMU: YaCTOTA U BEPOSTHOCTH COOBITHSI, CyMMa U TPOU3BEICHUE BEPOSITHOCTEH;
BBIUKCIISTH BEPOSTHOCTU COOBITUN HA OCHOBE MOZACUYETA YMCIIa UCXO/IOB;

BJIa/IETh OCHOBHBIMHU MOHSATUSMU KOMOWHATOPUKU U YMETh MPUMEHSTh UX NP PELICHUH 33]1aY;
UMETh MPeJCTaBlIeHnEe 00 OCHOBAX TEOPUU BEPOSTHOCTEH;

MMETh IIPEJICTABICHUE O JUCKPETHBIX U HENPEPBHIBHBIX CIyYailHbIX BEIMYHMHAX U PACHPEACIICHUSX, O
HE3aBHCUMOCTH CIIyYalHbIX BEJIUYMUH;

MMETh IIPEACTABICHUE O MATEMATUYECKOM OKUIAHUU U TUCIIEPCUU CITYHYANHBIX BEJTUYUH;

MMETh MPEACTaBICHUE O COBMECTHBIX PACIPEACIICHUIX CIy4YalHbIX BEJIMYNH;

MOHUMATh CYTh 3aKOHA OOJBIINX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHHS BEPOSITHOCTEH;

MMETh NPEJICTABICHUE O HOPMAJIBHOM pACIpPEACICHUN U NpPUMEpPax HOPMAIbHO pACIpeeiaEHHbIX
CIIyYalHBIX BEJIMYHH;

MMETh NIPEACTABICHUE O KOPPEIALMU CIYyYAHBIX BEJIMYHH;

BBIHYCKHI/IK NOJYYUM BO3MOIHCHOCHIb HAYHUMBbCAL.

UMETb IIPECTAaBICHNUE O EHTPAIbHON NPEeeIbHOM TeopeMe;

UMETb IIPEJCTaBICHUE O BBIOOPOUHOM K03(hpuLineHTe KOppesuu 1 JIMHEHHOH perpeccuy;

UMETh IPE/CTaBIEHUE O CTATHCTUYECKUX TMIIOTE€3aX M IPOBEPKE CTATUCTUYECKOM THMIIOTE3BI, O
CTaTUCTHKE KpUTEpUs U €€ ypOBHE 3HAUUMOCTH;

UMETb MIPEJCTABICHUE O CBSA3U IMIIUPUUYECKUX U TEOPETUUYECKUX PACHIPE/IeIICHHIH;

UMETb IPEJCTaBICHNUE O KOJAUPOBAHUM, IBOUYHOM 3aM1MCH, TBOUYHOM JIEPEBE;

BJIaJICTh OCHOBHBIMU MOHATUAMU Teopuu rpados (rpad, BepuuHa, peOpo, CTeneHb BEPIIUHBI, IYTh B
rpade) U yMeTh IPUMEHATH UX TP PEIICHUH 3a/1a4;

UMETh MPEJCTABIIEHUE O JEPEBbIX U YMETh IPUMEHSATDH €ro IPU PELICHUH 33/1a4;

BJIQ/IETh OHITUEM: CBA3HOCTh; YMETh IPUMEHITh KOMIIOHEHTBI CBS3HOCTH MPU PELICHUH 3a/1a4;
YMETb OCYLIECTBIISTH ITyTH 110 pEOpam, 00xo1bl pEdep U BepIIMH rpada;

BJIA/ICTh NOHATUSMH: KOHEUHBIE CUETHBIE MHOXKECTBA; CUETHBIE MHOJKECTBA; YMETh NPUMEHATh MX
IIPU pEIIeHUH 33/]a4;

YMETb PUMEHATH METOJ] MATEMaTUYECKONW NHIYKIINH;

YMETb IPUMEHATH NPUHIUN J{UpHXJiie Npu peieHny 3a1ad.

B noscegHeBHOM XU3HU U IIpHU U3YUYCHUU JPYTUX TPECAMETOB!:

BBIUKCIISTH WM OLIEHWBATh BEPOATHOCTH COOBITHIA B peallbHOM JKU3HH;
BBIOMpATh METO/BI OIXOMASIIEr0 MPeICTaBICHHUs U 00pabOTKU JaHHBIX.
TexkcToBBIE 321241

BoInmyckHuK Hay4uuTCs:

Pemats pa3Hble 3a1a4M IOBBIILIEHHOW TPYIHOCTH;

aHAJIM3UPOBATh YCJIOBHE 3aJlauM, BbIOMpATh ONTHUMAaJIbHBIA METOJ pelIeHUs 3aJadyd, paccMaTpuBas
pa3IMYHbIE METO/IBI;

CTPOUTH MOJEJb PEIIECHUS 3a]]a4l, IPOBOJANUTH JOKA3aTENIbHbIE PACCYXKACHUS IIPU PELICHUN 33]1a4H;
pewmath 3aaayu, TpeOylommue rnepedopa BapUaHTOB, NMPOBEPKU YCIOBHM, BHIOOpa ONTUMAIBHOTO
pe3yibTara;

AQHAIM3UPOBATh M UHTEPIIPETUPOBATH MOJTYUCHHbIE PEHICHUS B KOHTEKCTE YCIOBHS 3a7auu, BEIOUPATh
peleHus1, He MPOTUBOPEYAINE KOHTEKCTY;

NEPEeBOJIUTH NPH PEIICHUH 3a/1a41 HH(POPMAIIHIO U3 OJHOM (POPMBI 3aKCH B APYTYIO, UCTIONB3YS IPU
HEOOXOJJUMOCTH CXEMBbI, TaOJIULIbI, FPaUKH, TUArPaMMBI.

B noscenHeBHOI XXU3HU U IpHU U3YUYCHUU JPYTHUX NPCAMCETOB:



— peuarb NPaKTUYECKUE 3a1a4U U 3a]a4M U3 JPYIUX [IPEIMETOB.
Hcropust u MeToabl MATEMAaTHKH
BrinmyckHUK Hay4YuTCs:
— Hwmets npeacrasiaeHue o BKIAAE BBIIAOIMKUXCI MATEMATUKOB B PA3BUTHE HAYKH;
— IIOHMMATb POJIb MATEMAaTUKHU B pa3BuTuu Poccuu;
— HCIOJB30BaTh OCHOBHBIE METOIBI JOKa3aTeNIbCTBA, IMPOBOJIUTH [OKA3aTENbCTBO M BBINOIHATH
OIIPOBEPIKEHUE;
— IIPUMEHATH OCHOBHBIE METO/IbI PEILICHUs MATEMATUYECKUX 3a/1a4;
— Ha OCHOBE MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE XapaKTepU30BaTb KpacoTy H
COBEPUICHCTBO OKPY KAIOIIEr0 MUpa U IPOU3BEACHHUN UCKYCCTBA;
— IPUMEHATH IIPOCTEHIINE IIPOrPaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI ITPU
pELICHUU MaTEMaTUYECKUX 3a/1a4;
— I0Jb30BAaThCS MPUKIAJHBIMU IIpOrpaMMaMy M IIPOrpaMMaMU  CHMBOJIBHBIX BBIYUCICHUN JIA
UCCIICIOBAaHHS MATEMAaTHIECKUX OOBEKTOB;
— IDPUMEHATh MAaTEMaTHYECKHE 3HAHUS K HCCIEIOBAaHUIO OKpYXarollero mupa (MoJelIupoBaHHE
(bu3nM4EcCKUX MPOLECCOB, 3a/1a4l SKOHOMHKH).

Copep:xanue y4eOHOro npeamMera

1. Tpuzonomempuueckue gynxyuu -19u.

OO6nacte ompeneneHus W MHOXKECTBO 3HAYCHHM TPUTOHOMETPpUYECKUX (yHKIUN. YeTHOCTb,
HEYETHOCTh, MEPHUOAMIHOCTh TPUTOHOMETpUYEeCKuX (yHKIMA. CBOHCTBA (PYHKIMU y = COSX M ee Tpaduk.
CaoiictBa ¢yHkuuu y = SinX u ee rpaduk. CpoiictBa ¢yHkiuu y=tgX u ee rpadpuk. OOparHbIC
TPUTOHOMETPHUYECKHE (DYHKIIHH.

OcHogHas yenv - U3YUUTh CBOMCTBA TPUTOHOMETPUUYECKUX (YHKIUI, HAYYUTh YYaIUXCS MPUMEHITH
OTH CBOWCTBA INpPH PEUICHUM YPABHEHHWH M HEPaBEHCTB; OOOOMIMTH M CHUCTEMAaTH3UPOBATh 3HAHUS 00
uccieqoBaHUKM (YHKIUI AJIIEMEHTAPHBIMU METOJIaMHU; HAy4YHTh CTPOUTHh TpadUKH TPUTOHOMETPUUYECKUX
(GYHKUIUH, HCTIONB3YSI PA3IMYHBIE IPHEMBI TOCTPOSHHSI TPa(UKOB.

Cpeau TpuroHoMeTpuueckux (opmya ciaeayeT o0co0O BBIACIUTH Te (HOpPMYyJbl, KOTOpPHIE
HETIOCPEACTBEHHO OTHOCATCS K HCCIEJIOBAaHUIO TPUTOHOMETPHUECKUX (YHKIMHA ¥ TIOCTPOCHUIO HX
rpadukoB. Tak, popmysbr Sin(-x) = -SiNX u COS(-X) = COSX BBIPa)KArOT CBOMCTBA HEYCTHOCTH M YETHOCTH
(GyHKIMIA y = SINX U Yy = COSX COOTBETCTBEHHO.

Ha npodunbHOM ypoBHE NpOJOKAETCS M3Y4YEHHE CBOMCTB 3JEMEHTapHBIX (QYHKUMI MeToJamMu
JJIEMEHTAPHONW MaTeMaTHUKH; PEHIAIOTCS 3a/la4d Pa3HOTO YPOBHS CIIO)KHOCTH Ha HaxXxOXJIEHHE O0JIacTh
OTIpeieNIeHUs] 1 MHOKECTBA 3HAYEHUH CIIOKHBIX (DYHKIHIA.

[TocTpoenne rpaduKoB TPUTOHOMETPHUUECKUX (PYHKIUH MTPOBOIUTCS C MCIIOJIB30BaHHUEM HX CBOWCTB H
HAYMHAETCS C MOCTpOoeHus rpaduka GyHKIHUU y = COSX.

C momombto rpauKoB TPUTOHOMETPUIECKUX (PYHKIUH PEIIaroTcs MPOCTEHIITNE TPUTOHOMETPHYECKUE
ypaBHEHHUS U HEPABEHCTBA.

Ha npodunsHOM ypoBHE 0OpaTHBIE TPHUTOHOMETPHUYECKHE (YHKIUU W3YYAIOTCS TOCIE TOBTOPEHUS
HOHATHUS B3aUMHO 00paTHbIX (QyHKUMH. [IprMeHeHHe CBOMCTB OOpaTHBIX TPUTOHOMETPUYECKUX (DYHKIMHA
paccMaTpuBaeTCst Ha KOHKPETHBIX TPUMEpaXx.

B xome u3yueHuss Tembl 0co0O€ BHHMAaHUE YAEISAETCS HCCIeA0BaHHIO (DYHKIMH U IMOCTPOEHUIO
rpaduKOB METOJAMH JJIEMEHTAPHOH MaTeMaTHKW. TakuMm o0pa3oMm, NMpH HM3yYeHUH JaHHOTO pasjaeia
IPOMCXOIUT Kak OOOOIIEHHE M CHUCTeMAaTH3alus 3HAHUM ydamuxcs o0 3JeMEHTapHBIX (QYHKIUSAX U UX
UCCIIEIOBAaHUH METOAAMH DIIEMEHTAPHON MAaTEMAaTHUKH, TaK M IMOATOTOBKA K BOCIIPUATHIO DJIEMEHTOB MaTeMa-
THYECKOT0 aHAJIN3A.

2. Ilpouseoonasn u eé zeomempuueckuit cmoici-22 u.

[Ipenen mocnenoBarensHocTH. Ilpenen ¢ynkumu. HenpepsiBHOCTS (QyHKIMU. Omnpenenenue
npou3BogHo. IlpaBwma muddepentmpoanus. I[IpowsBogHass CcTEeNMEHHOW (QYHKIIMK. TPOU3BOIHBIC
JJIeMEHTapHBIX QYHKIMHA. ['eoMeTpruyecKHii CMBICI TPOU3BOIHOM.

OcnoéHasi yenv - BBECTH TOHATHE TIpeJielia TIOCIeA0BaTeIbHOCTH, Tpeena (pyHKIUH, TPOU3BOIHOM;
HAY4YMTh HAXOJUTh MPOU3BOHBIE C MTOMOIIBIO (hopMy nuddepeHnpoBanHus; HAYYUTh HAXOJUTh YPAaBHEHHE
KacaTeIbHOH K TpaduKy GYHKINH, pelIaTh MPAKTHUECKUE 3a/1a4X Ha TPUMEHEHHE TOHATHUS TIPOU3BOIHOM.

Ha mnpod¢unbHOM ypoBHE yuammecs 3HAKOMATCS CO CTPOTHMH  OIpENeNICHUsIMH  Tpezesna
MOCIIeI0BAaTENbHOCTH, Mpenena (yHkuuu, HemnpepbiBHOCTH GyHKUuU. [IpaBuna auddepenumnpoBanus u



(dbopMyIIbl MPOU3BOAHBIX AIEMEHTAPHBIX (PYHKIMIA JOKA3bIBAIOTCS CTPOTO.

JlocTatouHo MoApoOHOE M3Y4YEHHE TEOPUU IPEIENIOB YMCIOBBIX MOCIEIOBATEIBHOCTEH YYAIIMMUCS
NpO(UIBHBIX KJIACCOB HE MPOCTO TOTOBUT MX K BOCIPUSATHUIO CJIOKHOTO MOHATHUSA Mpeaena GyHKIUN B TOUKE,
HO pa3BHBAET MHOTHE Ka4eCTBA MBICIIUTEIHHON ACSITETbHOCTH yUaIIIXCS.

3.Ilpumenenue npousz8o0HoIl K uccjiedosanuio ynkuuii-16u.

Bospacranue u yobiBanue GpyHKiuu. DKcTpeMyMbl pyHKInU. Hanbomnbinee 1 HanMeHbIIee 3HaYeHUS
¢byukun. [IpousBonHass BTOpOro Mopsiika, BBIMYKIOCTh W Touku mneperuba. Iloctpoenue rpadukon
(byHKIHHA.

OcHognas yenb — TOKa3aTh BO3MOKHOCTHU IPOU3BOJIHOM B MCCIENOBAHUU CBOMCTB (DYHKUUH U
MOCTPOCHUHU MX TPAPHKOB.

[Ipu uzyvyeHun marepualia IUPOKO UCIIONB3YIOTCSA 3HAHUS, MTOJyUYEeHHBIE YUYalllUMUCS B X0J€ PabOThI
Ha/Jl IPEbIAYILIEH TEMO.

OOG0CHOBBIBAIOTCSI YTBEPXKJIEHUSI O 3aBUCUMOCTU BO3pacTaHusl M YObIBaHMS (YHKIMHM OT 3HaKa ee
MPOM3BOTHOW HAa JaHHOM TIPOMEKYTKE. BBOIATCS TOHATHS TOYEK MAaKCHMyMa M MHHUMYMa, TOYCK
neperu6a. Yuamuecs: 3HaKOMSTCSI C HOBBIMH TEPMUHAMU: KPUTUYECKUE U CTAIIMOHAPHBIE TOUKH.

[Tocne BBeeHNS NOHATHI MaKCUMyMa U MHHUMYyMa (YHKIIMHA (GOPMHUPYETCS TPEICTABICHUE O TOM,
9T0 (YHKIMSI MOKET MMETh 9KCTPEMYM B TOYKE, B KOTOPOH OHA HE UMEET MPOM3BOIHOM, Harpumep, y = |x|
B Touke x = 0.

Omnpenenenue BHAAa SKCTpEMyMa MpEANojaraeTcs CBs3aTh C MEPEeMEHOM 3HaKa MPOU3BOJHOU
GyHKIMM TIpH TIepexoje 4Yepe3 TOUKy dKcTpemyma. HeoOxoaummo mokaszaTh ydYaluMcsi, YTO 3TO MOYKHO
clenaTh IpoIe — MO 3HaKy BTOpoil mpousBoanoi: eciu f*(X) > 0 B HEKOTOPO# CTalMOHAPHON TOYKE X, TO
paccmarpuBaeMas CTallMOHApHAs TOYKa €CcTh Touka MuHHMMyMa; eciu f'(X) < 0, To 3Tta Touka — TOUKa
makcumymMma; eciu f'(X) = 0, To Touka x ecTh TouKa neperuoa.

[IpuBoauTCcss cxema WCCIEIOBAaHHUS OCHOBHBIX CBOWCTB (DYHKIMH, TIpEIBapsIOmas IOCTPOCHUE
rpaduxa. Ha npodunbHOM ypoBHE (TIOCIe M3Y4YeHHs] BTOPON MPOU3BOAHON) cXeMa UCCIeI0BaHUS (PYHKIIUH
BBITJISIAT TaK:

1) obnacte onpenenenus GyHKINU; YETHOCTh (HEUETHOCTD ); IEPHUOUIHOCTD;

2) Hynu (QYHKIUH; TPOMEKYTKH 3HAaKOTIOCTOSIHCTBA,

3) acumnToThl rpaduka PyHKINY;

4) nepBasi MPOM3BOAHAS; KPUTUICCKUE TOYKH; TIPOMEKYTKA MOHOTOHHOCTH; SKCTPEMYMBI;

5) BTOpas MpoOU3BOHAs; MPOMEKYTKH BBITYKIOCTH, HAPABIEHUS BBITYKJIOCTEH M TOUKH Ieperuoa.

4. Ilepsooopasnas u unmezpan-15u.

[TepBoobOpazHas. IlpaBuna HaxoXxIaeHHs TMepBoOOpa3HbIX. [lnomans KpPUBOIMHEHHOW Tpamnenuu.
Hurterpan u ero BelyMcieHHe. Bpruncienue miomaneii Guryp ¢ mMOMOIIbi0 WHTErpanoB. [IpuMenenue
WHTETPANIOB AJIs penieHus puzndeckux 3aaad. [Ipocreiinme nuddepeHanbHbie ypaBHEHHUS.

OcnosHas yenib — O03HAKOMHTD C TIOHSTHEM WHTETpaja U MHTETPUPOBAaHUEM KaK Omneparieid, o00paTHou
mudhepeHIIMPOBAaHUIO; HAYyYUTh HAXOMUTh IUIOMIA[b KPUBOJIMHEMHON Tpameuuu, pemiath MpOCTeHIIne
¢du3nUecKkre 3a1a4u ¢ TOMOIIBIO HHTErpaa.

Omnepanys MHTETPUPOBAHUS CHavalla OMpeneNsieTcss Kak omeparusi, oopatHas nuddepeHInpoBaHHIo,
Janee BBOJIUTCS TOHSATHE TMEPBOOOpPA3HOM, MPH TOM HE BBOJUTCS HH ONpEACTICHHE HEONPEICICHHOTO
WHTETpasia, Hu ero o0o3HaueHue. Tabnuiia mpaBuil HHTETPUPOBaHUs (T. €. TabIuIa MepBoOOpPa3HBIX) B ITOM
Cllydae €CTECTBEHHO TNOJy4aeTcss M3 TaOJHIBl NMPOW3BOAHBIX. DopMynmupyercs YTBEpXKACHHE, YTO BCe
nepBoobpasubie At Gykimu f(X) umerot Bun F(X) + C, roe F(X) — mepBooOpasHasi, HaiiIcHHAs B TaOJIHIIE.
DTOT (aKT HE TIOKA3BIBACTCS, a TOIHKO MOSICHSAETCSI.

CBsi3b MEXIy MepBOOOPA3HON M IUIOMIA/IbI0 KPUBOJIUHEHHON Tpamnenuu ycTaHaBiIuBaeTcs GopMyioi
Herotona — JleitOnuna. Jlagee Bo3HMKAET onpeAeeHHbIH HHTErpal Kak Mpeiesa HHTErpalbHON CyMMBI; IPU
stom (popmyrna HeroTona — JleiiOHuIla TakKe OKa3bIBaeTCs CIpaBenInBoil. Takum obpa3om, 3Ta dopmyia
SIBIISIETCS TJIABHOW: C €€ IMOMOINBI0 BBIYMCISIOTCS OIPENEICHHBIE WHTETPANbl M HAXOASTCS IUTOIIAIN
KPUBOJIMHENHBIX TpaIelui.

Ha mpodunsHOM ypoBHE ydamwecs 3HAKOMSTCS C 3a/JadaMH Ha HAXOXJICHUE IyTH IO 3aJaHHON
CKOPOCTH, Ha BBIUYHCJICHHE pabOThl TEPEMEHHOW CHIIBI, 3aJadyaMd O pPa3MHOXEHHH OakTepuid U O
paZIMoaKTHBHOM pacmaje Oojiee MOoApoOHO, YeM MIKOJIHHHKH KJIacCOB 0a30BOTO YPOBHS, W Y4aTCsl pemarhb
npoctepiue nuddepeHanbHbe ypaBHEHUS

5. Komounamopuxa -13 u.

Marematuueckass uHAyKuus. IlpaBumo  mpousBeneHus. Pa3memieHus ¢ MOBTOPEHUSIMHU.
[TepectanoBku. Pazmenenus 6e3 moropennii. Coueranus 0e3 moBTopeHuit 1 OunoMm HeroToHa.



OcHognass yenp — pa3BUTh KOMOMHATOPHOE MBIIUICHHWE YYalIUXCA; O3HAKOMHUTb C Teopuen
COCIMHEHUH (KaK CaMOCTOSATENbHBIM pa3lesioM MaTeMaTHKH U B JaJbHEUIIEM — C alnapaToM pPelIeHHUs
psAla BEPOSTHOCTHBIX 3anadv); oOocHOBaTh ¢opMmyiay OwmHOoMa HplOTOHa (C KOTOpOHW ydYamuecs JIHIIb
no3HaKoMmINCh B Kypce 10 kiacca).

OcCHOBHBIMU 3aJJauaMd KOMOMHATOPUKHU CUUTAIOTCS CIEAYyIOIIMe: 1) coCTaBleHHE YHOPSA0YCHHBIX
MHOXeCTB (00pa3oBaHuE MEPECTAHOBOK); 2) COCTABJICHUE MOJMHOXECTB JJAHHOTO MHOXKECTBa (00pazoBaHHe
coueTaHuii); 3) cocTaBleHHE YHOPSIOYCHHBIX IOJMHOXECTB JaHHOTO MHOXecTBa (oOpa3oBaHue
pa3MelleHHi).

N3 Bcero mHOrooOpasusi BONPOCOB, KOTOPBIMU 3aHMMAaETCs KOMOWHATOpPUKA, B COAEpKAHHE
0o0pa3oBaHUs CTapIIed IIKOJBI CEroAHS BKIIOYACTCA JIMIIb TEOPUS COCAUHEHUH — KOMOMHATOPHBIX
KOH(UTypaluii, KOTOpbIE Ha3bIBAIOTCA IIE€PEeCTAaHOBKAMH, pa3MEHICHUSIMH U codeTaHusiMu. [lpuuem
00s3aTENIbHBIMUA  JUII W3YYEHUS SBISIIOTCA JIMIIb COCOUHEHUsT 0€3 MOBTOPEHUH — COeAMHEHUS,
COCTaBJISIEMBIE 10 OIPEICTICHHBIM MPAaBUIIAM U3 PA3INYHBIX 3JIEMEHTOB.

Teopusi, coeaMHEHWIl C TMOBTOPEHUSMH HE SBISETCS O0O0S3aTENBbHOW I W3yYeHHs JaXe Ha
npoUILHOM YPOBHE, TEM HE MEHEe, [0JIE3HO BBECTH MOHATHE XOTs Obl pa3MeUIeHHI ¢ MOBTOPEHUSIMH, TaK
KaK 3aJaud Ha MOJCYUET YUCIa 3TUX PA3MELICHUH PacCMAaTPHUBAIOTCS YK€ Ha MEPBBIX YPOKaxX MPH PELICHUU
3a]a4 Ha IPUMEHEHHUE TIpaBUiia MPOU3BEICHHUS.

3HAaKOMCTBO C OCTaJIbHBIMH COCIUHEHHUSMH C TOBTOPEHHUSMH MOXXET OBITh PAaCCMOTPEHO C
yYaluMucs NpoQUIbHBIX KJIacCOB MPU HATWYHKM BpeMeHH. J[0Ka3aTenbCTBO ke CIPaBEATUBOCTH (HOpMYI
JUIA TIOACYETa YHWCIIa TEePECTAaHOBOK C TIOBTOPEHHMSIMH M YHCIA COYETaHUH C IMOBTOPEHUSMHCIEIYET
paccMaTpuBaTh TOJBKO MPU YIIIyOJIEHHOM HM3YyYEHUU C YYallUMHUCS, YCBOUBIIMMH MPUMEHEHHE METOoj]Ia
MaTeMaTHYeCKON WHAYKIUH.

JIoTOJIHUTETPHON MOTHBALIMEH pacCMOTPEHUS, HAIPUMEp, MEPECTAHOBOK C MOBTOPEHUSIMU SBISETCA
TO, YTO OMHOMHATBHBIE KOI(D(DUIIMEHTHI ecTh HE YTO MHOE, KaK MEepeCTaHOBKU ¢ MOBTOpeHMsMH. [TosTomy
y4aliiecs, 3HaKOMbIe C TIOHATHEM MEePECTAHOBOK C MOBTOPEHUSMH, JIETKO BOCIPUHHUMAIOT BBIBOJI (POPMYIIBI
6unoma Herorona.

6. Inemenmut meopuu eepoamnocmeii-11u.

BepositHocTh  coObITHS. CloKEHUE BEpPOATHOCTEH. YCIOBHAs BEPOSITHOCTh. He3aBHCHMOCTH
coObITHii. BeposiTHOCTH Mpon3BeieHHsI He3aBUCUMBIX coObITHI. Dopmyna bepuym.

Ocnosnas yenb — cPOPMUPOBATH TOHITHE BEPOSTHOCTU CIyYAHOTO HE3aBHCHUMOTO COOBITHS,
HAYYUTh peulaTh 3a/1a4ydl Ha MPUMEHEHHE TEOPEMBI O BEPOSITHOCTH CYMMBI IByX HECOBMECTHBIX COOBITHI U
Ha HaX0XJIEHHE BEPOSTHOCTH MTPOU3BEICHUS ABYX HE3aBUCUMBIX COOBITHH.

B mporpammy BKIIOYEHO H3yueHHE (YAaCTUYHO HA MHTYUTUBHOM YpPOBHE) JHIIb OTAEIBHBIX
JJIEMEHTOB TEOPUU BEPOSTHOCTEH. [Ipu 3TOM BBENEHHIO KaXKJIOTO MOHATHS IMPEIIIECTBYET HehopMallbHOE
00BSICHEHUE, PACKPBIBAIOIIEE CYIIHOCTh JAHHOIO MOHSTHSA, €0 NMPOUCXOXKICHUE M pealbHbli cMbIch. Tak
BBOJIATCSl TIOHSITHS CIYYalHBIX, JOCTOBEPHBIX W HEBO3MOXKHBIX COOBITHI, CBSI3aHHBIX C HEKOTOPBIM
UCTIBITAHUEM; OIIPEJEIIAIOTCS U WLTIOCTPUPYIOTCS ONepaliii Hajl COOBITUSMH.

Knaccudeckoe ompesneneHne BEpPOSATHOCTH COOBITHS C PAaBHOBO3MOXKHBIMH — 3JIEMEHTApHBIMHU
ucxoamMu (GpopMysIupyeTcs CTporo, M Ha €ro OCHOBE (C MCIIOJIb30BaHHEM 3HaHUM KOMOMHATOPUKH) peraeTcs
00JbIMIMHCTBO 33]1a4. He3aBucuMOCTh COOBITUI BBOJUTCS JOCTATOYHO CTPOTO (I1OCIIE ONPEeIeHNs TOHATUS
yCIOBHON BeposiTHOcTH). Pas3Oupaercss pemieHue 3agayd Ha HaXOXKJICHHE BEPOATHOCTH cOOBITHS B,
COCTOSIILIETO B TOM, YTO MPH M UCIBITAHUAX HAOIII0AaeMoe coObITHe A Tpou3oiiaeT poBHO K pas, mocie yero
obocHoBBIBaeTcs (hopmyina beprysu.

[Ipu wm3nOXeHWM Marepuaja IAaHHOTO pasJielia TOJYEPKUBACTCS MPHUKIAJAHOE 3HAYCHHE TEOPHU
BEPOSITHOCTEN B PA3IMUHBIX 00JACTAX 3HAHUN U MMPAKTUUYECKON JEeATEIbHOCTH YeI0BEKa.

8. Hmozosoe nosmopenue Kypca anzeopol u Hauai MamemMamuyeckozo ananuia-26u.

YpPOKH UTOTOBOTO MOBTOPEHUSI UMEIOT CBOEH LIENIbI0 HE TOJBKO BOCCTAHOBJICHHE B MaMATH yUalllUXCs
OCHOBHOTO MaTepuaja, HO U 000OIIeHHE, YTOYHEHHE CHCTEeMAaTH3allMI0 3HAHWW 10 alredpe W HavalaMm
MaTeMaTHYECKOro aHaJIM3a 3a KypC CpeIHEH IIKOIBI.

[ToBTOpeHne mpenyaraeTcss MPOBOAUTH MO OCHOBHBIM COJEP)KATEIBHO-METOAMYECKHM JIMHHUSIM H
1es1ecoo0pa3sHo  BBICTPOUTH B CIEAYIOUIMM MOpPSAKE: BBIUMCIEHUS M NpeoOpa3oBaHuUsi, YpaBHEHHS H
HEpaBeHCTBA, QYHKIINHU, HaYaJla MaTEMaTHIECKOTO aHaJIH3a.

[Ipu npoBeneHUH UTOTOBOTO MOBTOPEHUS NpeJiaraeTcs MUPOKOE UCIIOIb30BaHHEe U KOMOMHHUPOBAaHHUE
pa3IMYHBIX THIIOB YPOKOB (JIEKIIWH, CEMHHAPOB, MPAKTHKYMOB, KOHCYJIBTAIlMA U T.€.) C LEIBbI0 OBICTPOTO
oxBaTa OonpuIOro 1Mo 0oO0beMy Marepuana. HeoOXOIUMBIM 3JI€MEHTOM YPOKOB MTOTOBOIO IOBTOPEHUS
SBIISIETCS CaMOCTOsITeNbHAs pabora ydamuxcs. OHa ToJe3Ha KaK CaMUM YYaIllUMCSs, TaK U YYHTEIIO IS



OCyIIEeCTBICHUS 00paTHON CBsi3u. POpPMBI TNPOBENEHHS CAaMOCTOSITENBHBIX paboT pa3sHOOOpasHBI: OT
TPaJUIIMOHHON palboThl C ABYMs, TpeMs 3aJaHMSIMHU 10 TECTOB U paboT B ¢opme paboueil Terpaaeit c
3aIl0JTHEHHEM MPOOETIOB B MPUBEACHHBIX PACCYKICHUSAX.

B pesynbprare 0o0oOmmiaroniero nmoBTOpeHUs: Kypca anreOpbl M Hadaja aHaim3a 3a 11 kiacc co3mathb
YCIIOBUS yYaIlUMCS 7SI BBISIBICHUS:

BJIQJICHUSI TTIOHATUEM CTEIICHU C PAallMOHAIBHBIM TI0Ka3aTe]eM, YMEHHE BBIOIHATH TOXK/ICCTBECHHBIC
npeoOpa3oBaHus M HAXOAUTh X 3HAUCHHUS,

YMEHHSI BBIMOJTHATH TOXKICCTBEHHBIE MPEOOpPa30BaHUS TPUTOHOMETPUYECKHUX, HUPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, TOTapU(PMHUUECKUX BBIPAKECHUN;

YMEHHsI PellaTh CHCTEMbI YPaBHEHHIA, COJEPIKAIIMUX OHO HIIM JBA ypaBHEHUS (JIOTapHU(PMUUECKHX,
UppaIMOHAILHBIX, TPUTOHOMETPUYECKUX), PellaTh HEPABEHCTBA C OJIHOW TMEPEMEHHOW Ha OCHOBE
CBOWCTB (PyHKLUY;

YMEHHSI HCIIOJIB30BaTh HECKOJIBKO MPUEMOB IIPH PEIICHUN YPaBHEHUH;

pemaTh YpaBHEHUSI C HCIOJb30BAHMEM PABHOCHIBHOCTH YPaBHEHUH; HCMOIB30BaTh TIpaduk
(GyHKIMM NIPpU PEIICHUN HEPABEHCTB (TpaduueCKuii METON);

YMEHHUSI HaXOAWTh TMPOU3BOJHYIO (YHKIHH; MHONCECMBO 3Hauenutl yukyuu, obracme
onpeoeneHus Cl0HCHOU PyHKYuu,; UCTIONb30BaTh YSTHOCTh U HEYETHOCTD (DYHKIIHH;

YMEHHUSl HCCIIEIOBAaTh CBOWCTBA CIIOKHOW (DYHKIMH; HCIIONb30BaTh CBOWCTBO IEPHOAMYHOCTH
GYHKIMU JUIS pElIeHUs 3ajad; YMTaTh CBOWCTBA (PyHKIMH 1O rpaduKy U pacro3HaBaTh rpaduku
AJIEMEHTAPHBIX (QYHKIIHA;

YMEHHS peliaTh W TPOBOAMWTH HCCICJOBAHUE PEIICHUS TEKCTOBBIX 3aJad Ha HaXOXKICHHE
HanOOoJIbIIETO (HAUMEHBIIIETO) 3HAYCHHUSI BEIMYMHBI C TPUMEHEHHEM TIPOU3BOTHOM;

VMEHUs peuams 3a0ayu napamempuyeckue Ha ONmuMU3ayuio,

VMeHUs: peulams KOMOUHUPOBAHHblE YPABHEHUS U HePABEHCIEA, UCNONIb306AMb HECKOIbKO NPUEMOB
npu peuieHuu ypasHeHull U HepageHcms,

VMEHUsL U361EKAMb HeoOX00UMYI0 UHDOPpMayuro U3 Y4eOHO-HAYYHBIX MEKCMOos8, NpUusecmu
npumepbl, N000OPAMb apeyMeHmbl, CHOPMYIUPOBAMb BbIBOOYL.

TemaTH4yeckoe INIAHUPOBAHUE

Ne i/ Tema pazgena Kon-Bo KonnuectBo
4acoB KOHTPOJbHBIX padboT
Moayab «Ajaredpa 1 Hayaj1a MATEeMATHYECKOro aHaan3a» (136 yacos)
1. Tpuronomerpuueckue GyHKIUU 19 1
2. | Ilpow3BonHas M €€ TEOMETPUIECKHIA CMBICI 22 1
3. | [IpumeHeHure NpOU3BOIHON K UCCIIETOBAHUIO (DYHKITHIA 16 1
4. [lepBoobOpa3Has u uHTErpai 15 1
5. | Kombunatopuka 13 1
6. | DueMeHTHI TEOpHUU BEPOSITHOCTEH 11 1
7. KommuiekcHble uncna 14
8. HroroBoe noBTOpEeHHE 26
Hroro 136 6, +2 agMuH.




KanennapHo-teMaTnieckoe njaHNpoOBaHHE
nmo aaredope 11 kaacc (4 yaca B Heesnio, 34 Hexenu )

Ne CopepxaHue maTepuana Kon- [XapakTepucTrka OCHOBHBIX BUJIOB A€ATEIbHOCTU YUEHUKA
rap. BO 4ac.
(Ha ypoBHE Y4eOHBIX JeHCTBUA)
Tpuronomerpuyeckune GPyHKIUU 19
1 |06nacTe onpeneneHus U MHOKECTBO 2 o rpaduxy GyHKIMII ONUCHIBATE UX CBOHCTBA (MOHOTOHHOCTH,0rPAHUYEHHOCTb,
3HAYCHUU TPUTOHOMETPHUECKUX (PYHKIIHIA YETHOCTD, HEUETHOCTD, IEPUOAUYHOCTD ).
2 YeTHOCTH, HEUETHOCTD, IEPUOTUIHOCTD 3 [[IpuBoauth mpumMepsl GyHKINH (33JaHHBIX C TIOMOIIBIO (POPMYJIBI WU TpaduKa),
TPUTOHOMETPUUECKHUX PYHKIMIT 00Ja1al01uX 3a/IaHHBIMUA CBOMCTBaMU(HAPUMED, OTPAHHUEHHOCTH).
" Pa3bsCHATH CMBICI TIEPEYUCIIEHHBIX CBOMCTB. M300paxaTh rpaduKu CIOKHBIX
3 |CpoiicTBO (pyHKIINH y= COS X U ee rpaduK 3 . p . P P 11’
(hyHKIUH C TOMOIIBI0 TPpadOnOCTPOUTENICH,0NUCHIBATh UX CBOMCTBA. Permath
4 |CpoiicTBO pyHKIMHU y=SiN X u ee rpaduk 3 [pocTelIne TPUrOHOMETPUYECKHE HEPaBEHCTBA, HCIIONB3Ys rpaduk QyHKIUH.
PacrioznaBath rpaduku TPUTOHOMETPpUUECKUX QYHKIHI, rpaduKku 0OpaTHBIX
3
5 | Ceoiicrea u rpadmku GyHKImMil y=tg X 1 y= Ctg X 2 rpuronomerpudeckux QyHKumit. [IpUMEHST U 10Ka3bIBATH CBOACTBA 0GPATHBIX
TPUTOHOMETPUYECKUX (DYHKIIHM.
6 |OOpaTHbIE TPUTOHOMETPUUYECKUE (PYHKITHH 3 [P p bynx
Ctpouth rpaduKu 37IeMEHTApHBIX (PYHKIIHA, UCTIOIB3YS TpadOnOCTPOUTENH,
YPOok 0000LIEHUS M CUCTEMATU3ALMN 3HAHUH 2 M3ydaTh CBOMCTBA 3JIEMEHTAPHBIX (YHKIIUHIIO UX rpadukam, GopMyIupoOBaTh
TUIOTE3bI O KOJIMUECTBE KOPHEN YpaBHEHUH, COAEP KALLUX dJIEMEHTapHbIE
KonTponbHas padota Nel 1 PHEI YD ’ P P
(hyHKIMH, U IPOBEPATH UX.
BoinonHATe TpeoOpazoBaHus rpauKOB AJIEMEHTapHbBIX (PYHKIMIA: apaieabHbIH
MEepeHOC, pacTsKeHHe(CKaThe) BAOIbOCH opauHat. [IpumMeHsaTs apyrue
PIIEMEHTapHbIE CIOCO0bI MOCTPOEHUs IpaUKOB.
IIpon3BoHasi U ee NPUMEHEHHUE 22
1 Hpelleﬂ IIOCJICA0BATCIbHOCTU 3 HpI/IBOI[I/ITL IPUMEPLI MOHOTOHHOM YHCJIOBOM MOCJIEA0BATEILHOCTH, HUMEIOIISH
penen. Beluuciars npenensnociie[oBaTeaIbHOCTEN. BBISCHATS, ABIIAETCS JIN
2 [[Ipenen ¢pyHKIMH 2 [mocIieIoBaTeNbHOCTD cXoasmieiics. [IpuBoAUTh MpUMeEphI QYHKIIHIA,
3 I 1 SIBJISIFOILIMXCS] HETIPEPBIBHBIMU, NMEIOIIUX BEPTUKAIbHYIO, FTOPU3OHTAIBHYIO
€TPEPLIBHOCTE PYHKIHH ACUMIITOTY. 3alIMChIBAaTh YPABHEHUE KAXKIOM U3 ITUX aCUMIITOT. Y METh 11O
4 |Onpenenenue npon3BoHOf o [rpaduKy GyHKIMH ONPENETATH IPOMEKYTKH HENPEPLIBHOCTU U TOUKH Pa3phIBa,
€CJIM TaKue UMEIOTCS. YMETh JOKa3bIBaTh HEMPEPHIBHOCTD (PYHKIINU.
5 [[IpaBuna guddepeHnupoBaHus 3

HaxoauTs yrioBoit ko3¢ hULMeHT KacaTelbHOM K rpaguKy (GyHKIUH B 33JaHHOM




6 [[IpousBoaHas cTerneHHON GyHKIUN 2 [rouke. HaxoquTs MTHOBEHHYIO CKOPOCTBHIBMKEHHS MaTEPUAIIbHOM TOUKH.
" AHANM3UPOBATH MOBEACHUE (DYHKIMIA HA Pa3JIMYHBIX yYacTKaxo0IacTi
7 |[IpousBoHAs dEeMEHTAPHBIX (QYHKIIUNA 3 .
OIIpeJIeJIEHUs], CPABHUBATH CKOPOCTH BO3pacTaHus (yObIBaHUA) PyHKLUH.
8 [[eoMeTpuvecKuil CMBICT IPOU3BOJHOM 3 [HaxoauTh npou3BOAHBIE IeMEHTApHbIX (yHKIMHA. HaxoquTh npon3BoaHbIe
— CYMMBI, IPOU3BEICHUS U YACTHOTO JABYX (DYHKIIHIA, IPOU3BOJAHYIO CIOKHOMN
Ypok 00001eHNs M CHCTEMATH3AIUN 3HAHUA 2 dymxman y=f(kx + b).
Konrponbaas pa6ora Ne2 OOBACHATH U WIUTFOCTPUPOBATH TIOHATHE HpezieNa MOCHe0BATENbHOCTH.
[ IpuBOAUTE MpUMEPHI [TOCIIE0BATEIBHOCTEN, UMEIOLUX IPEAe U He
MMEIOINX peaena. [lonb30BaThca TEOPEMOU O MIPEAETIE MOHOTOHHOM
OrPaHUYEHHOMN MOCJIE0BAaTEILHOCTH.
BbiBouTh (hOpMyIIBl JJIMHBI OKPY>KHOCTH U IUTOIAAU Kpyra. OOBACHATH U
WILTIOCTPUPOBATH MOHATHE TIpesiena GyHKIMH B ToUKe. [IpuBOAUTE IpUMeEpHI
(yHKIMH, HE UMEIOIUX [Ipe/iesia BHEKOTOPOM TOUKE.
Boraucnare npeaesns! GyHKIUH.
AHaM3UpoBaTh MoBeieHNe QYHKIUN Ha Pa3IMYHBIX Y4aCTKaX00JIacTH
ornpenesneHus. HaxoauTe acHMOTOTHI.
Boraucnare npupamienne GyHKuuu B Touke. CocTaBIsATh HUCCIIEA0BATD
a3HOCTHOE OTHOIICHHE.
IIpnMeHeHne MPOU3BOAHOM K HCC/IeI0BaHNI0 pyHKMii| 16
1 |Bo3pacranue u yObiBaHue QpyHKIUN 2 [HaXoauTh BTOPYIO MPOU3BOIHYIO U YCKOPEHHE MPOLIECCA,0NUCHIBAEMOTO C
TIOMOIIBIO (POPMYITBI.
2 [DkcTpeMyMbl QyHKIHH 2 Popy.
HaxonuTe mpoMeXyTKH BO3pacTaHus ¥ yObIBaHUs (QyHKIHU. J|OKa3bIBaTh, 4TO
3 [HamOomblee u HaMMEHBIIEE 3HAUCHUS (PYHKITUH 3 BananHas QyHKIUS Bo3pacTaeT (yObIBAaeT) HAyKa3aHHOM IPOMEKYTKE.
4 I 2 HaxonuThs TOukH MUHIMYMa 1 MakcumyMa pyHkiun. Haxoauts HanOombiiee u
POM3BOJHAA BTOPOTO MOPAKA, BLIIYKIIOCTE 1 HauMEHblIIee 3HaYeHUs1 QYHKIUU HAOTpPE3Ke.
TOUKHIIEperuoda
HaxonuTes HanbosblIee 1 HauMeHblIee 3HaueHus pyHkuun. Mccnenosars
5 [octpoenue rpadukos GyHKIMHA 4 \pyHKIHMIO C TOMOIIBIO TPOU3BOTHON U CTPOUTH eErpaduk.
'V POK 0GOBIIICHHS! H CHCTEMATH3AIHN 3HAHHA o [IpuMeHsTH IPOM3BOJHYIO IPU PEIICHUN TEKCTOBBIX,[€OMETPHYCCKIX,
(U3NYEeCKUX U APYTUX 3a1a4
Kontponbnas padora Ne3 1
IlepBooOpa3Hast U HHTErpas 15
1 [[TepBooOpa3Has 2 |BeuCaATh NpUOIMKEHHOE 3HAUEHHE TLUIOIAAM KPUBOJIMHEHHON TPAIEIHH.




2 [[IpaBuiia HaXOXKJIEHUS TTEPBOOOPA3HBIX 2 |HaxoauTs mepBooOpasHble (pyHKIIMIA:
o =xP, raepeR, y = sinx = COSX = tgx.
3 [Mnomans KpUBOIMHEHHOM Tpaneuun. MHTerpan 3 YFX, TACPER, Y Y 5 y=4
M erOBLIYMCICHHUS Haxonuth mepBooOpa3Hbie QyHKITUI:
» X) + 9(X), kf(x) uf (kx + b).
4 Bpruucnenue miouiaaeit Guryp ¢ moMoub0 HHTErpaaoB 3 () + g(x), kf(x) uf ( ) o
BbIYUCIATh TUIOMAAN KPUBOJIMHEHHON TPANelny ¢ MOMOIIBIO(OPMYITBI
5 [[IpumeHeHUE UHTETPAJIOB IJIsl peIIeHUs (PU3HUECKUX 1 |Hstotona-Jleii6Huua. Haxoquts npubinKeHHble 3HaY€HNUsT UHTErPaJIoB.
3aJ1a4 BpIaucCIiisITh 11011181 KPUBOJUHEHHONTPAIICIIMM C IIOMOILBIO HHTETpaa.
6 [[Ipocteitmme nuddepeHnraibHple ypaBHCHHUS 1
Ypok 00001eHNs M CUCTEMATH3AI[UN 3HAHHIA 2
KonTponbHas padota Nod 1
KomOunnaTopuka 13
1 Maremaruueckast HHAYKIUA 2 HpI/IMeHﬂTL IIpU pelICHUH 3a4a4 METO MaTeMaTqucxoﬁHHnyKuHH.
2 |[paBuso npousseenns. PasMelenns ¢ MOBTOPEHHIMHU o [[IpuMeHSTH MPaBUIIO IPOU3BEACHNS IIPH BBIBOJE (OpMyJIbIYUCIA
[epecTaHOBOK.
3 [epecraHoBKH 2 |CosjaBatTh MaTeMaTHUECKHE MOJICIH IS PEICHNS KOMOHHATOPHBIX
» 3a/1a4 ¢ IOMOUIBIO NOJCYETA YHCIAPAZMEILEHNUM, TIEPECTaHOBOK U
4 |Pa3menienust 6e3 MOBTOpEHUMN 1 .
H p COUETaHWH.
5 |Coueranus 6e3 noBTopeHuit u ouHoMm HproToHa 3 |HaxoauTp 9uCIIO MEPECTAaHOBOK C MTOBTOPEHUSMH.
6 |CoueTanms C HOBTOPCHIIME 1 Perrate KOMOMHATOpPHBIE 337a4M, CBOJIAIIMECS K TOJCUETY YNCIACOUETaHUN C
[MOBTOPEHUSIMHU.
Vpok 000011eHHs 1 CUCTEMAaTU3alUY 3HAHUH 1 |[pumensts popmyity 6uHOMa HbIOTOHA.
Kontponbaas paGora Nes 1 |[pu BO3BEACHHH OMHOMa B HATypaJIbHYIO CTENE€Hb HAXOJIUTh OMHOMHUAJIbHbBIE
B K03 dULIMEHTHI TPU TOMOLIM TpeyroybHuKallackans.
JJIEeMEHTBI TEOPUH BEPOSITHOCTH 11
1 BeposTtHOCTE COOBITUS 2 [IpuBOIUTE IPUMEPHI CIIyYalHBIX, JOCTOBEPHBIX HHEBO3MOXKHBIX
> C > COOBITUN. 3HATh ONpeeIEHUE CYMMBI U TPOU3BEIECHUS COOBITHA.
JIO’)KEHUE BEPOSITHOCTH
OICHHUE BEPOATHOC 3HaTHOIIpeIeTICHIE BEPOSITHOCTH COOBITUS B KJIACCUYECKOM
3 [YcrnoBHas BeposSTHOCTE. He3aBUCHMOCTH COOBITHI 1 |TOHHMAHHUH.
[IpuBOIUTH IPUMEPHI HECOBMECTUMBIX COOBITHI. HaxoauTh BEposSTHOCTD
4  BeposTHOCTH MPOU3BEICHUS HE3ABUCUMBIX COOBITUI 3

CYMMbI HCCOBMECTHBIX CO6I)ITI/II\/’I.H3XO}II/ITI) BEPOATHOCTb CYMMEI




Dopmyna bepayu 1 [OPOU3BOJBHBIX COOBITHH.
. MmeTs nipeacTaBiieHne 00 yCIOBHON BEPOSATHOCTH COOBITHIA. 3HATH CTPOTOe
Ypok 00001eHUs M CHCTEMATH3AIUN 3HAHHIA .
oIpeziesieHue He3aBUCUMOCTH ABYX COOBITUN. IMEeTh mpezcTaBieHue o
KouTposbHas paGoTa Ne6 HE3aBHCHMOCTH COOBITUH M HAXOIUTHBEPOSITHOCTH COBMECTHOTO HACTYTLICHUS
TaK1X COOBITUNA. BHIYHUCIATH BEPOSATHOCTD MOMyUYEHUsI KOHKPETHOTO YHCIa
yCIIEXOB B HCTIBITAaHUSX bepHym
KommuiekcHbIe ync/ia 14
Onpenenenre KOMIUIEKCHBIX uncen CliokeHue u 2 |BbIMOJHUTH BBIUMCIICHUS C KOMIUIEKCHBIMU YHCTIAMU: CJI0’KEHUE, BBIYUTaHNE,
[YMHO>KEHUEKOMITJICKCHBIX YHCEI YMHO>KEHUE, JICTICHHE.
N300paxaTh KOMILIEKCHBIE YMCIJIa TOYKAMU HA KOMITIEKCHOUIIIIOCKOCTH.
KoMILIEKCHO COINPSKCHHBIC YHCIIA. MOHyJ‘[b 3 I/IHTepHpeTI/IpOBaTB Ha KOMIIJIEKCHOM TIJIOCKOCTH CJIOKCHNE WBBIUYUTAHUE
KOMILJIEKCHOI'OYHCJIA. OnepauHH BBIYUTAHUA U JICJICHUS [KOMIIJICKCHBIX YHCCII.
HaxoauTh KOpHU KBaJPATHBIX YPAaBHEHUH C IEHCTBUTEIILHBIMUKOADUITUCHTAMH.
['comeTpryeckas HHTEPNpPETaLus KOMIUIEKCHOTO Yuca 2 [[pumensTs pasmuunbie GOPMBI 3aTHCH KOMILIEKCHBIX THCEI: anredpanyecKyio,
TpHroHOMeTpHYCCKas hOPMA KOMILIEKCHOTO THCIA 1 [FPHTOHOMETPHYECKYIO U II0Ka3aTeIbHY0. BBIIONHITS JACHCTBAS C KOMILICKCHBIMU
YHCIIaMU: CIIO)KEHHE, BBIUUTAHUE, YMHOKEHUE, JIeTIeHHEe, BO3BEICHHE B
'YMHOKEHUE U JIeJIeHHE KOMIUIEKCHBIX YUCEIL, 2 |HaTypaJbHYIOCTEIICHb, U3BJICUCHNE KOPHS CTETICHH N , BEIOMPAs MOAXOASITy0(hopMy
3alMCaHHBIX BTPUTOHOMETpUIecKkoi popme. Dopmyna 3aryucy KOMIUJIEKCHBIX YHCE.
Myaspa [lepexonuTh OT anredpandeckon 3anucu KOMIUIEKCHOTO YKCiia K
KBanpaTtHoe ypaBHEHHE C KOMIUIEKCHBIMU HEM3BECTHBIMHA.| 1  TPMIOHOMETPUYECKOM M K IOKA3aTENBHOM, OT TPUTOHOMETPUYECKON U
MoKa3zaTeabHOU (HOPMBI K aJireOpandecKou.
V3B11€ueHHE KOPHS M3 KOMILIEKCHOTO YHCIIa. 1 MoxasbiBath CBOICTBA KOMILIGKCHO CONPSKEHHBIX YHCEII.
Anredpanyeckue ypaBHEHUS HHTeprpeTHpoBaTh Ha KOMITICKCHOM IJIOCKOCTH apu(METHIECKUE IeHCTBUS C
VPOK 0GOGIIIEHHS H CHCTEMATH3AIHH SHAHM 1 [KOMIUICKCHBIMH HHCIAMH. q)OpMyHI/IPOBaTI) OCHOBHYIO TeopeMy anreOpbl. BIBOAUTH
MPOCTEHIIINE CIEICTBUS U3 OCHOBHOM T€OPEMBI anreOphl.
KonTponbHas pabora N7 1 |HaxoauTs MHOTOWIECH HAUMEHBIIIEW CTEIIEHH, NMEIOIINI 33 JaHHbIE KOPHH.
HaxoauTh MHOTOYJIEH HAaMEHbILIEH CTETIeH! C IeHCTBUTEIbHBIMU
Kod(ppurmeHTaMu, UMEIOINNA 3aJaHHBIEKOPHH
IloBTOpEeHUE 26
[ToBTOpeHue, 006001IeHNE, CHCTEMATH3AIUS 3HAHUH. 6
YpaBHEHUS
[ToBTOpeHme, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH. 4
HepaseHcTBa
[ToBTOpeHme, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH. 2




Cucremsbl ypaBHEHUN

[ToBTOpeHmEe, 0000IIEHNEe, CUCTEMATU3AINS 3HAHUM.
[IpousBoaHas. [IpuMeHeHne MPOU3BOIHOU

[ToBTOpeHuEe, 0000IIEHNEe, CUCTEMATU3AINS 3HAHUM.
DyHKIMU

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIs 3HAHUM.
Jlorapudmuaeckas, moka3zaTeinbHasi U CTENICHHAS (PyHKIIUN

[ToBTOpeHue, 00001IeHNE, CHCTEMATH3aINs 3HAHUH.
Tpuronomerpuueckue GyHKIUU U UX TpaduKu

VToroBast KOHTpOJIbHAs paboTa

O06001eHre, cucTeMaTu3alus 3HaHU| 3a Kypc anreOpsl U
Hagajl MaTreMatnyeckoro anaiamsa 10-11 xkmaccos




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

Anrebpa 1 Hadaja MaTeMaTUYECKOTO aHanu3a. ba3oBblil U yriyoneHHbIi ypoBHH. YueOHHK 171 11 kiacca o0ieo0pa3oBaTenbHbIX OpraHU3aiii. ABTOpBI:
FO.M. Komnsarun, M.B. Tkauésa, H.E. ®énoposa, M.U. [11abynun. Mocksa. «IIpocBemenuey. 2021

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. AnreGpa n Hauana MaTeMaTUYeCKOro aHanu3a. ba3oBelii u yriryOiaeHHbI ypoBHH. YueOHuK 11t 11 kimacca o0mieoOpa3oBaTebHBIX OpraHU3auii. ABTOpBI:
FO.M. Konsarun, M.B. TkauéBa, H.E. ®énoposa, M.U. lla0ynun. Mocksa. «IIpocemenney». 2021

2. Terpanp-koHcmiekT 1o anredpe. 11 kmacc. ABrop: Epmoa A.IL., I'ono6opoasko B.B., Kpmwkanosckuit A.®D. Mocksa: «Hnekcay, 2019

3.AnreOpa 1 Hayala MaTeMaTUyeckoro anamusa. Jumaktudeckue marepuansl. 11 kmacc : yrmy6a. yposens / [M. W. Illabynun, M. B. TkauéBa, H. E.
®dénopona, O. H. Jlobposa].— 4-e¢ uzn.— M. : [Ipocsenienue, 2020



