MyHuuunaJ lbllO(.‘ OoaxeTHoe obmeodpasoBaresibioe yupexaenne r.o. Toasarru
«I'mmuazun Ne3S»

PACCMOTPEHO: COI'JTACOBAHO: IMPHHATO: YTB}PN\,I[HIO N\

Ha zacenannn MO yunrenei 3amecTHTENL AMpeKTOpa no YBP NEJIArOrHYECKHM ?Be'wm : ﬂ;mgm’fpm& «l\{mnzuu Ne 35y
CCTCCTBCHHBIX HAYK M MATCMATHKH [Ipotokon Ne or 4 7420 Zfl} } /

<rrZ£_£{.204/Zr. = ) ” Kucenesa C.B. - ;“ : r ’}' (‘\#amaﬂ M.

Pykosoaurens MO £ “f’) «g é » ﬂf 20 /Qp r. ‘.:.f\[pu_xa;, /ﬂb L{ 0{ % L2620 //’
{

Pabouasn nmporpamMmma 1o a.ﬂreﬁpe H HAYaJ1aM aHaJ/JIn3a
ba3oBblil ypoBeHb.
Knacc 11A
KonuuecTBo uacoB: 1364 (4 yaca B He/1eII0)

IInannpoBaHue cocTaBlieHO Ha OCHOBE «Marematuka. [Iporpammer. 5-11 kmace.»
Astop nporpammsl: A.I''Mepansik, B.b.ITononckuit, M.C.Skup u np.. U3natensctBo «Benrana-I'pad», 2017r.
VYuebHuk: «Anredpa u Hayajla MaTemaTudeckoro aHanusa.llkmacc. ba3oBblil ypoBeHb ».

Agtopsr: A. T'. Mep3nsk, JI.A.Homuposckuii, B.b. [Tononckuit, M.C.SAxup. U3garensctBo «Benrana-I'pady», 2017.

Vuurens: Sraesa O.H.

r.0. ToapaTTH
2018



MNOACHUTEJIbHAS 3AITNCKA

Pabouast mporpamMmma Kypca Mmarematuku Juist 11 kacca coctaBieHa B COOTBETCTBHH ¢ 3akoHOM P®D o1 29 nexabps 2012 roga Ne 273-D3 «O6 ob6pazoBanuu
B Poccuiickoit ®@enepanumny, tpedoBanusmu @K I'OC obmero obpazosanus, [Ipukazom MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanym ot 31
nexabps 2015 r. Ne 1577 «O BHeceHMHM H3MEHEHUH B (QenepaabHbIii TOCYTapCTBEHHBIM 00pa30BaTeIbHBIN CTaHAApPT OCHOBHOTO 00IIero oOpa3oBaHMS,
YTBEPKACHHBIN MprKa3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoii @enepamuu ot 17 mekadps 2010 . Ne 1897», yuebupim mnanom MBY «'uMHazus
No35y» na 2018—2019 yueOnblii To/I.

B ocHOBY pa3paboTku mporpaMMbl MOJIOKEHA aBTOPCKas mporpamma: Maremaruka: nporpamMmsl 5-11 kmacest /A.I. Mep3insik, B.b. [Tonouckuii, M.C. Sxup,
J.A. Homuposckuii, E.B. Byniko. - M.: Bearana-I"pag, 2017.
[Iporpamma obecrieuena YMK 1o anre6pe mist 11 kimaccoB aBtropoB A.I'. Mep3isik, B.b. Tlononckwuii, M.C. Sxup, JI.A. Homuposckuii, E.B. By1iko.
Y4eOHbIii Kypc MOCTpoeH Ha ocHOBe DeiepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOro cTanAapTa ¢ yuérom KoHuenuuu MaTeMaTuyecKkoro
0o0pa3oBaHMs U OPHEHTUPOBAH Ha TPEOOBAHMS K pe3yiIbTaTaM 00pa3oBaHus, coaepxammcs B [IpumepHoit ocHOBHOW 00pa3oBaTeNbHON MPOTrpaMMe OCHOBHOTO
o0rmiero oopazoBanus. B HEM Taxke yUUTHIBAIOTCS JOMUHUPYIOIINE UIEH U MOJIOKESHUS IPOTPAMMBI pa3BUTHS U (HOPMUPOBAHUS YHUBEPCAIBHBIX YUSOHBIX
JNCHCTBH JJIs OCHOBHOTO 00IIET0 00pa30BaHUs, KOTOPBIC 00ECIICYHBAIOT (POPMUPOBAHNE POCCUICKON IPAKIAHCKOW UICHTHYHOCTH, KOMMYHHUKATHBHBIX Ka4eCTB
JUYHOCTH U CIIOCOOCTBYIOT (DOPMHUPOBAHUIO KIFOUEBONH KOMIETCHIIMH — YMEHUsL Y4UMbCS.
[IporpamMma no anrebpe U HayajaM MaTEeMaTHMYECKOIO aHalM3a HAIpPaBJIEHA Ha pealM3alii0 CUCTEMHO-AESITEIbHOCTHOTO MOJXOJa K Mpoleccy o0ydyeHus,

KOTOpBIH 00ecreynBaeT:

* [IOCTPOECHHME O00pa30BaTEIILHOIO Ipolecca € Y4ETOM HMHAMBHUIYAJIBHBIX BO3PACTHBIX, ICUXOJOTMYECKHUX, (U3MOJIOTMYECKUX OCOOEHHOCTEW U 3]10pPOBbS
oOy4aromuxcs;

* (dopMHpOBaHKE TOTOBHOCTH 0OYYAIOUIMXCS K CAMOPA3BUTHUIO M HENPEPHIBHOMY 00pa30BaHUIO;

* (opMmupoBaHHe aKTUBHON y4eOHO-TIO3HABATENbHOM JIEATEIHHOCTH 00YYAIOIINXCS;

* (opMupoBaHHE TO3UTUBHOT'O OTHOIICHHS K TO3HAHUIO HAYYHOW KapTHUHBI MUPA;

* OCO3HAHHYIO OPTaHU3AINI0 O0YUYAIOIIMMICS CBOEH AESITeTbHOCTH, a TAK)KE aJleKBaTHOE €€ OLIEHUBAHUE;

* TOCTPOCHHE PA3BUBAIOIICH 00pa30BATEIHHOM CpeIbl 00yUEHUS.

W3ydeHue anreOpbl 1 HaYall MAaTEMAaTUYECKOTO aHAlIM3a HAMIPABIIEHO HA JOCTUKEHHE CIEIYIOINX IeNIeH:

* CHCTEMHOE U OCO3HAHHOE YCBOEHHUE Kypca anredpbl U Hayall MaTEMAaTUYECKOT0 aHAIN3a;
u  GopMUPOBaHHE MATEMATHUECKOTO CTHUJIS MBIIUICHHS, BKIIIOUAIOIIETO B ce0s MHAYKIMIO U JEAYKIHUI0, 0000IIeHne U KOHKPETU3AIHIO, aHAIN3 U CUHTE3,
KJIaCCU(PDUKAIIUIO ¥ CUCTEMaTH3alluI0, a0CTparupoOBaHUE U aHAJIOTHUIO;

* pa3BUTHE UHTEpEca 00YJAIOIINXCs K U3YUYCHHUIO anreOphl M Hayall MaTeMaTHYeCKOro aHalln3a,

* HCIIOJH30BAHME MAaTEMATHUYECKUX MOJICTIEH I PEIICHHS IPUKIIAIHBIX 3a0a4, 3a/1a4 U3 CMEKHBIX JTUCIUILIINH;

* TpHOOpPETEeHUE OMbITA OCYIIECTBICHUS y4eOHO-UCCIIE0BATEIbCKOM, MPOSKTHON 1 MH(POPMAIIMOHHO-TT03HABATEIHHON AESITETbHOCTH;

* pa3BUTHE WHANBUIYATLHOCTH U TBOPUYECKHUX CIIOCOOHOCTEH, HAITPaBICHHOE HA MOATOTOBKY BBITYCKHUKOB K OCO3HAHHOMY BBIOOPY MPOheCcChu.

Y4eOHblii npeamer «Anrebpa v Hadaia MaTeMaTHYECKOTO aHallM3a» BXOJUT B MEepeUeHb yUeOHBIX MPEAMETOB, 00s3aTeIbHBIX JJIs U3YUEHUS B CpeIHEN

o0uieoOpa3oBarenbHOM HIKoJE. JJaHHas mporpamma npeaycMaTpuBaeT U3ydeHre mpeaMera Ha 6a30BOM YPOBHE.

[IporpamMma peanu3yet aBTOPCKUE HJIEU pa3BUBAIOIIETO 00ydeHHUs anredpe U HavasaM MaTeMaTHYeCKOro aHaan3a, KOTOPOe JOCTHUTaeTCsi 0COOCHHOCTSIMHU
U3JI0KEHUSI TEOPEeTHYECKOro MaTepuaja M CHCTEMOH YNpa)kHEHHWH Ha CpaBHEHUE, aHaJIW3, BbIJENIEHUE TJIABHOTO, YCTAaHOBJIEHHE CBS3ed, KiaccuuKaluio,
0000111eHHE U CUCTEMATH3AIIHIO.



O01asg XapaKTEePUCTHKA Kypca

Coneprxanue Kypca anredpsl M Haual MaTeMaTnyeckoro aHanusa B 10—11 kimaccax mpeacTaBieHo B BUJE CIEAYIONIMX COJAepKATEIbHbBIX pa3iesos: «Yucaa u
BeJIMYMHBD», «BbIpaikeHus», «YpaBHeHHs] H HepaBeHCTBa», «DyHKIHMN», «DJIEMEHTHI MaTeMATHYeCKOro aHaJIH3a», «BeposiTHOCTL M CTATHCTHKA.
PaGora ¢ naHHBIMEIY, «AJIrefpa U Ha4YaJIa MaTeMAaTHYeCKOI0 AaHAJH32 B HCTOPHYECKOM Pa3BUTHID.

B pasnene «Yueaa u BeJMYHMHBD) PAaCIIUPSETCS MOHATUE YHCIA, KOTOPOE CIYXKHUT (PyHIaMEHTOM I'MOKOTO M MOIIHOTO aIlapaTa, UCIOJIb3YeMOT0 B PEIICHUH
MaTeMaTHYeCKUX 3a/ad W B PELICHMU 3a7ad CMEXHbIX JUCLMIUIMH. Marepuan JaHHOTO pas/iela 3aBepIlaeT COJAEP)KaTeNbHYI0 JMHUIO LIKOJIBHOIO Kypca
MaTeMaTuKu «HUucena v BeJIMYMHbBD.

Ocob6eHHOCTBIO pazfena «BbIpaskeHus» sABISETCA TO, YTO MaTepHall M3ydaeTcsl B pa3HbIX Temax Kypca: «llokasarenbHas u norapudmuueckas QyHKLIHN»,
«Tpuronomerpuyeckne GyHkuuny, «Crenennas Gpynxuus». [Ipu uzydenun storo pasaena GopMUpyerTcst MpeacTaBieHHe O MPUKIaTHOM 3HAYCHHH MaTEMaTHUKH,
O IEPBOHAYAIbHBIX MPUHIUMNAX BBIYMCIUTEIBLHON MaTeMaTHKH. B 3amaun u3ydeHus pasziena BXOAUT pPa3BUTHE YMEHMs pellaTh 3aJayd palMOHaJbHBIMU
METO4aMU, BHOCUTDH HGO6XOI[I/IMI)IG KOPPCKTHUBBI B XOAC PCHICHUSA 3aJa4H.

Oco6eHHOCTBIO pa3ziesia Y paBHEHHMsI H HEPaBeHCTBAa» SBIETCA TO, YTO MaTepuall U3ydaeTcs B pa3HbIX TeMax Kypca: «Iloka3zaTenbHas U jorapudmuyeckast
¢bynkuuny, «Tpuronomerpuueckne pyakmum», «CreneHHas GyHKIus». MaTepuall JaHHOTO pasjelia HOCUT MPHUKIAIHON XapaKTep W YUYUTHIBAET B3aUMOCBS3b
CHCTEMbl HayUHbIX 3HAaHUM M METO/a MO3HAHUSI — MaTeMaTH4YEeCKOT0 MOJECIMPOBAHUS, MIPEACTABIAET IHUPOKHUE BO3MOKHOCTH JJIsl pa3BUTHSI aJlTOPUTMUYECKOTO
MBIIIJICHUA, o0ecIieunBaeT ONbIT HpOIIYKTI/IBHOf/'I ACATCIIBHOCTH IAJId Pa3BUTUA MOTHBALU K O6y‘~I€HI/IIO U UHTCIJICKTA.

Paznen «@yHKIMU» pacmupsieT Kpyr 3JeMEHTapHbIX (PYHKIMH, H3y4YEeHHBIX B Kypce anredpsl 7—9 KiaccoB, a TakkKe METOJIOB UX HccienoBaHus. Llenbro
W3yYeHHs] JAHHOTO pasJienia sBIseTCs (OPMHUPOBAHHE YMEHHS COOTHOCHTH pEalibHBbIE 3aBHCHMOCTH M3 OKPY)KAIOUIEH >KM3HH M M3 CMEXKHBIX TUCIHIUIMH C
3JIEMEHTAPHBIMH (PYHKIUSAMH, UCHOIb30BaTh (DYHKIMOHAJIbHBIE MpPEJCTaBICHUs Ul pemieHus 3a1ad. COOTBETCTBYIOIIMN MaTepuall CIOCOOCTBYET pa3BUTHIO
CaMOCTOATCIIBHOCTU B OpraHrU3alli U IPOBCIACHUU I/ICCJICIIOBaHI/IfI, B006pa)KGHI/I$[ N TBOPYCCKUX criocoOHoCTEN ydalmuxcs.

Marepuan paszznena «JjieMeHTbl MATeMATHYeCKOro aHaIM3a», BKIoUaronmidi B ceOs Tembl «lIpous3BogHass u e€ mpumeHeHue» u «VHTerpan u ero
MIpUMEHEHHUE», (POPMUPYET NpPEACTaBICHHUS 00 OOImMX HIesX M METOAAaX MaTeMaTHuecKoro aHanusa. llenb u3ydeHus pasjena — NpUMEHEHHuE amnmapara
MaTEMaTHUYECKOr0 aHaJIn3a JUIsl PEUICHHMs] MaTeMaTU4eCKMX M MPaKTUYECKHX 3aJad, a TaKXkKe JUIs JI0Ka3aTelabCTBa pAJa TEOPEM MaTEeMaTHYECKOro aHaluu3a |
FE€OMETPHH.

Copnepxanue paznena «BeposiTHOCTh M cTaTHcTHKA. PadoTa ¢ JaHHBIMU» PACKPHIBAET NIPUKIIAJHOE U MPAKTUYECKOE 3HAUEHNE MaTEMATUKU B COBPEMEHHOM
Mupe. Matepuan J[aHHOTO pasjena crocoOCTBYeT (OPMHUPOBAHHIO YMEHHS BOCHPUHHMMATh, MPEJCTABIATh W KPUTHYECKH aHAJIM3UPOBAaTh HH(OpMAIUIO,
IPEJCTAaBICHHYIO B pa3IMYHbIX (popMax, HOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa peaJbHbIX 3aBUCUMOCTEH.

Paznen «Aureépa m Hayaja MAaTeMaTH4YeCKOI0 aHAJIM3a B MCTOPUYECKOM Pa3BUTHM» I03BOJSET CPOPMUPOBATH MPEJICTABICHHE O KYJIbTYPHBIX H
UCTOPUYECKHX (haKTOpax CTAaHOBJICHHUS] MAaTEMAaTUKU KaK HAayKH, O LIEHHOCTH MaTeMaTUYEeCKUX 3HAaHUH U MX IPUMEHEHUH B COBPEMEHHOM MHUPE, O CBSI3U HAYYHOT'O
3HaHUA U HECHHOCTHEBIX YCTAaHOBOK.

JINYHOCTHBbIE, MeTanpeAMeTHbIe M NIpeAMeTHbIe Pe3YJIbTAThl 0CBOCHHUSI COJePKAHMA Kypca ajredpbl 1 HAYa1 MATEeMaTHYeCKOr0 aHAJIN3a
N3yuenue anreOpbl 1 HauaJl MaTEMAaTUYECKOTO aHAJIM3A 10 JIaHHOW MporpaMMe CIocoOCTBYET (POPMHUPOBAHUIO Y yUAIIUXCS JTUYHOCTHBIX, MeTanpeIMeTHbIX
U NpeAMETHBIX pe3yJabTaToB 00yueHHUs, COOTBETCTBYIOMIUX TpeOoBaHUSAM DenepalbHOr0 rocyAapCTBEHHOr0 00pa30oBaTeIbHOrO CTaHIapTa CPEAHEro OOIIero
oOpa3oBaHMUsI.
JInuHOCTHBIE pe3yJIbTaThI:
1) BocriuTaHUE POCCHHCKOW Tpa)kTaHCKOM WACHTHYHOCTH: IMAaTPUOTH3Ma, yBakeHHsS K OTedecTBy, OCO3HAaHHME BKJIQJa OTCUSCTBEHHBIX YYEHBIX B DPa3BUTHE
MHPOBOI HAYKH;




2) popmupoBaHEe MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOLICCTBEHHOW MPAKTHKH;

3) OTBETCTBEHHOE OTHOIICHHE K OOYYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPA3BUTHIO W CaMOOOPa30BAHUIO HA TPOTSHKEHHH BCCH JKU3HHU; CO3HATEIHHOC
OTHOILIEHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCHEIIHONW MPOpEeCCHOHATBHON 1 00IIIECTBEHHOH IATEIEHOCTH;

4) oco3HaHHBIA BBIOOp Oymymiel MPodeCcCHOHATBHOW AEATSIBPHOCTH Ha 0a3e OPUEHTHUPOBKH B Mupe mnpodeccuil ¥ MpodecCHOHATbHBIX MPEAMOYTCHHUN;
OTHOIIEHHE K MPO(ECCHOHANBHON EATENTPHOCTH KaK K BO3MOKHOCTH YYacCTHUS B PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX U 00IIEHAI MIOHATIBHBIX
npo6iieM; (OpMHUPOBAHKE YBAKUTEIHLHOTO OTHOLICHUS K TPYy, Pa3BUTHE OIbITA YUaCTHS B COLIMATILHO 3HAUUMOM TPY/IE;

5) yMeHHe KOHTPOJIMPOBATh, OLICHUBATH M aHAJTM3UPOBATh MPOLIECC U PE3yIbTaT yueOHOW M MAaTeMaTHYeCKOW e TEIbHOCTH;

6) yMeHue yrnpaBisiTh CBOCH MM03HABATEIBHOM JAEATEILHOCTHIO;

7) yMeHHe B3aMMOJICHCTBOBATh C OJHOKJIACCHUKAMHM, JIEThbMH MIIQJLICTO BO3pacTa M B3POCIBIMH B 00pa30BaTEIbHOH, OOIIECTBEHHO IOJIE3HOW, y4eOHO-
HCCJIEIOBATEIbCKOM, MPOSKTHON U IPYTUX BUJIAX NEATEIBHOCTH;

8) KPUTHYHOCTH MBIIUICHHUS, UHUI[MATHBA, HAXOAUYUBOCTh, aKTUBHOCTD IIPU PEIICHUU MaTEMAaTUYCCKHX 3a/1ad.

MeranpeameTHbie pe3yJabTaThbl:

1) yMeHHe caMOCTOSTEIBHO OMPEICIIATh [IEJIU CBOCH eI TeIbHOCTH, CTAaBUTh U POPMYJIMPOBATH 15 ce0st HOBBIC 3a/1a4u B yu&0e;

2) yMEHHE COOTHOCHTH CBOW JCHCTBHS C IUIAHHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIIATh KOHTPOJb CBOCH JEATEIILHOCTH B IPOIECCE JTOCTUKECHUS pe3y/bTara,
OTIpeIeNIATh CIOCOObI NEHCTBUI B paMKaxX NpPEUIOKEHHBIX YCIOBHI U TpeOOBaHU, KOPPEKTHPOBATh CBOM JIEHUCTBUS B COOTBETCTBUU C H3MEHSIOIICHCS
CUTYalHE;

3) yMeHHe caMOCTOATEIbHO MPUHUMATE PEIICHHUS, IPOBOAUTE aHAIN3 CBOCH JEATCILHOCTH, IPUMEHSTh PA3JIHUHBIC METO/IbI TO3HAHHMS,

4) BnajieHUE HaBbIKAMH [TO3HABATEIIBHOM, yU4eOHO-UCCIICA0BATEILCKOM U IPOCKTHOM e TEIbHOCTH,

5) dopMupoBaHne MOHATHWHOIO armapara, YMEHHs CO3/aBaTh OOOOIIECHUS, YCTaHABJIMBATh AaHAJIOTHH, KIACCH(DUIMPOBATH, CAMOCTOSATEIHLHO BBHIOMPATH
OCHOBaHUS U KPUTECPUU JIJIs KIacCH(PHUKAINY;

6) yMeHHe yCTaHaBIMBATh MPHUYUHHO-CIICACTBEHHBIC CBA3H, CTPOUTD JIOTHYECKOE pacCyKIAeHHe, yMO3aKIoueHne (MHAYKTUBHOE, IEAYKTHBHOE U MO aHAIOTHH) U
JIETaTh BBIBOJIBI;

7) dbopMupoBaHHE KOMIIETEHTHOCTH B 00JIaCTH MCIOIb30BaHUs HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) yMeHue BHICTh MATEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIIEMHON CUTYallUU B IPYTUX JTUCIMILIMHAX, B OKPYKAIOIIEH KU3HU;

9) yMeHHE CaMOCTOSITENIBHO OCYIIECTBIATh MOWUCK B Pa3IMYHBIX HCTOYHHKAX, OTOOp, aHaIM3, CHCTEMAaTH3allMi0 W KiaccHpuKkaiuio HHopManuu,
HEOOXOIUMOM ISl PEIICHHUS] MAaTEMAaTHUYEeCKUX MPOOJIeM, MPEACTABIATh €€ B OHATHOU (hopMe; MPUHUMATH PEIICHUE B YCIOBUAX HETOTHON MM U30BITOUYHOM,
TOYHOM WU BEPOSATHOCTHOM MH(OpPMALINK; KPUTUUIECKH OIEHUBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO, TOTYyIaeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB;

10) ymeHHe UCTIOIB30BaTh MaTEMATUYECKHE CPECTBA HATTISIIHOCTH (TpaduKu, TAOIUIBI, CXEMBI U JIp.) UTS WILTIOCTPAIMH, HHTEPIIPETAIIUHT, apTyMCHTAIUH;

11) ymeHwue BBIIBUTaTh TUIIOTE3BI MIPH PELICHUH 33a49M, TOHUMATh HEOOXOJMMOCTh HX MTPOBEPKH;

12) nonnmaHue CyIIHOCTH aITOPUTMUYECKHUX MPEAMUCAHNN U YMEHHE IeHCTBOBATh B COOTBETCTBHH C MPEITIOKCHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJibTaThI:

1) oco3HaHue 3HAYEHHSI MATEMAaTUKU B TIOBCEAHEBHOMN KU3HH YETIOBEKa,;

2) mpeJcTaBICHHE O MATEMAaTHIECKON HayKe Kak cepe MaTeMaTHIecKon AeATeIbHOCTH, 00 Tanax €€ pa3BUTHS, O €€ 3HAYMMOCTH JUTS Pa3BUTHSI [[UBIIIH3AIINH;

3) yMeHHE ONUCHIBATh SIBJICHUS PEATBHOTO MHpa Ha MaTEMaTHYECKOM SI3BIKE; MPEJCTABICHHE O MAaTEMAaTUYEeCKUX MOHATUSAX U MAaTEeMaTHYECKUX MOJEISIX KakK O
Ba)KHEHIIeM HHCTPYMEHTAPHUH, IO3BOJISIONIEM OMUCHIBATh U M3Y4aTh Pa3HbIe MPOLECCHI U SIBJICHMUS,

4) npencrasieHue 00 OCHOBHBIX MOHATHUSX, HIACSIX H METOJaX anreOpbl © MaTeMaTHYeCKOro aHaIN3a;



5) mpencraBieHHe O MPOLIECCaX U SBJICHHSX, MMEIOMIUX BEPOSTHOCTHBIA XapaKTep, O CTATHCTUYECKMX 3aKOHOMEPHOCTSAX B PEATLHOM MHUpE, 00 OCHOBHBIX
MOHATUSIX DJIEMEHTAPHOM TEOpUU BEPOSTHOCTEH; YMEHHE HAXOJIWUTh M OIEHHBATh BEPOSTHOCTH HACTYIUICHHS COOBITHI B MPOCTEHIIMX MPAKTUYECKUX
CUTYallMsX U OCHOBHBIE XapaKTEPUCTUKU CITYyYalHbIX BEJIUYMH;

6) BiaJeHUe METOAMH JI0KA3aTeNILCTB U aJITOPUTMAMHU PEIICHHS, yMEHHE X MPUMEHSITh, TIPOBOUTH J0Ka3aTeIbHbIC PACCY)KICHHUS B X0OJI€ PEIICHHS 3a/1a4;

7) MPAaKTUYECKU 3HAYMMBIC MAaTEMAaTUYECKHE YMECHHS M HAaBBIKHM, CIOCOOHOCTh MX NPHUMEHECHHUS K PEIICHHI0O MATEMAaTHYECKMX W HEMAaTEeMaTHYSCKHX 3ajad,
MIPEANOIaratoue yMeHHe:

BBIIIOJIHATH BBIYUCIICHUS C JCUCTBUTEIBHBIMU U KOMIIJIEKCHBIMU YUCIIAMY;

peliaTh panuoOHAIbHBIC, HWPPALMOHAIBHBIC, IOKA3aTCIIBHBIC, CTEIICHHBIE W TPUTOHOMETPUYECKHE YPAaBHEHMS, HEPAaBEHCTBA, CHUCTEMBbl ypaBHEHUU U
HEPaBEHCTB;

pelaTh TEKCTOBbIE 3aJaul apu(PMETUYECKUM CIIOCOOOM, C IIOMOLIbIO COCTABICHUS U PEIICHUS YPAaBHEHU, CUCTEM ypaBHEHHUH U HEPABEHCTB;
UCTIOJIb30BaTh alTreOpandecKuil sI3bIK I OTIMCAHKS TPEIMETOB OKPYKAIOIIEro MUpa U CO3/IaHUSI COOTBETCTBYIOIIMX MaTEMaTUYECKUX MOJETICH;
BBINOJIHATH TOXK/JIECTBEHHBIE PEe00Pa30BaHMsl pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX BbIPAXKEHUH;
BBIIIOJIHATH OI€palliU HaJl MHOKECTBAMM;

Uccle10BaTh (QYHKIMH € TIOMOLIbIO IIPOU3BOJHOM U CTPOUTH UX I'paUKHy;

BBIYUCIIATH IUIOMAU GUTYp U 00BEMBI TEJI ¢ TIOMOIIBIO OMPEASIEHHOTO HHTErpaia;

IPOBOJIUTH BBIUMCIIEHUS CTATUCTUYECKUX XapaKTEPUCTHK, BHIIOIHATh NPUOJINKEHHbBIE BEIUUCIICHUS,

pemath KOMOMHATOPHbIE 33/1a4U;

8) BJIAICHUC HABbIKAMH M CIIOJIb30BAHUA KOMIIBIOTCPHBIX ITPOTpaMM IIPpH PCIICHUHA MAaTEMATUYCCKUX 3a/1a4.

MecTo Kypca aJareopbl H HAYaJ MAaTEeMATHYECKOI'0 AHAJIN3Aa B 0a3HCHOM V4E€OHOM ILJIaHe

B Ga3zucHom yue6HOM (0Opa3zoBaTenbHOM) IJIaHE HA U3YUYCHHUE alnreOphl M Hayal MaTeMaTudeckoro aHaimsa B 10— 11 kimaccax OCHOBHOM IIKOJIBI OTBEACHO 4
y4eOHBIX Yaca B HEJIeI0 B TEUEHUE KaXkKI0TO Toa 00yUEeHHUS.

IlnanupyemMble pe3vJbTAThI 00YUEHHS
ajredpe ¥ HaYaJJaM MaTEeMATHYECKOI0 AHAJIM3a

CJ Yycna u Beanuunp

BbinycKHUK Hay4uTCH:
* OIEpHUpPOBATh MOHATUEM «paJIMaHHAS Mepa yIiia, BBINOIHITH IPeo0pa30BaHUs paliaHHON MephI B TPayCHYIO U IPalyCHON MEpbI B paAHaHHYIO;
* ONEepUpPOBATH MOHATUEM «KOMILJIEKCHOE YUCII0», BHIIOIHATH apu(METHUECKUE ONepallii ¢ KOMILJIEKCHBIMU YHCIIAMU;
* u300pakaTh KOMIUIEKCHBIE YKCIIa Ha KOMIUIEKCHOW MIOCKOCTH, HAaXOJUTh KOMIJIEKCHYIO KOOPAUHATY YHCIIa.
BbINyCKHUK MOJYYHT BO3MOKHOCTD:
* HCIOJIB30BATh PA3JINYHBIE MEPBI N3MEPEHMS YIJIOB IIPU PEIICHUH T€OMETPUUECKUX 3aa4, a TAKXKe 3a/1a4 U3 CMEKHBIX JTUCHHUIIINH;
* TMPUMEHSATh KOMIUIEKCHbIE YHCIa I PelIeHNs anreOpanyeckiux ypaBHEHUH.



) BoipaskeHust

BbInyCKHUK HAYYHTCSH:

¢ OHnCpUupoOBaThb MOHATHUAMU KOPHSI n-u CTCIICHU, CTCIICHU C PAllMOHAJIbHBIM IMOKAa3aTCJIEM, CTCIICHU C l[GfICTBI/ITCJIBHBIM I10Ka3aTcCJIEM, HOFapI/I(bMa;

* TMPUMEHATH MOHATHS KOPHSA N-H CTENEHH, CTENEHU C PAlMOHAJBHBIM IOKa3aTelieM, CTETIeHU C JIeHCTBUTENIBHBIM MOKa3aTesneM, jJorapudma M uX CBOWCTBA B
BBIYUCJIICHUAX U IIPU PCUICHHUU 3a1a4,

* BBINOJHATh TOXIECTBEHHbIE NPEOOpa3OBaHUsl BBIPAKEHUU, COAEPKAIIUX KOPEHb N-U CTENEHHU, CTENEeHH C palMOHAIbHBIM I10Ka3aTeleM, CTEINEeHH C
JNEHCTBUTENLHBIM ITOKa3aTenem, Jorapudm;

* ONepUpOBATH MOHITUSIMU: KOCUHYC, CHHYC, TAHT€HC, KOTAHI'€HC yTjla IOBOPOTA, ApKKOCHUHYC, apPKCUHYC, apKTAHT€HC U apPKKOTaHT€HC;

¢ BbBIINOJHATH TOXIACCTBECHHBIC Hpeo6pa30BaH1/1;1 TPUTOHOMCTPHUYCCKUX Bblpa)KeHI/If/'I.
BbInycKHUK MOJIYYUT BO3MOKHOCTD:

*  BBINOJIHATH MHOTOIIArOBBIE MPEOOPa30BaHMs BEIPAKEHUH, IPUMEHSS ITUPOKUI HAOOP CITOCOO0B 1 MPUEMOB;

* TPHUMEHSTH TOXKIECTBEHHBIC Pe0Opa30BaHUS BRIPAKECHUM JUISI PEIICHUS 33]1a4 U3 Pa3INYHbIX pa3AesioB Kypca.

~

o YPaBHeHI/IH H HEPABCHCTBA

BbINyCKHUK HAYYHTCS:

* pemiath UPpaUOHAIbHBIC, TPUTOHOMETPUYECKHE, TIOKAa3aTeIbHbIC U JIOTapu(PMUICCKUE YPABHEHHUS, HEPABCHCTBA M UX CUCTEMBI,

® pemaTI) aﬂre6pa1/1quKMe ypaBHeHI/Iﬂ Ha MHO>XECTBE€ KOMIIJICKCHBIX YUCCII,

* TOHMMATh YPaBHEHME KaK BaKHEHIITYI0O MAaTEeMaTHYECKYIO MOJIENb JIJIsl OMMMCAHUs U U3YyYeHHs Pa3HOOOPA3HBIX pealbHBIX CUTYaIlUi, pelaTh TEKCTOBBIE 3a1a4un
anredpanvdecKuM METOI0M;

* TPUMEHSTH rpaduuecKkre NpeaCTaBICHUS U UCCIeIOBAaHUS YPaBHEHHIA.
BbINnyCKHUK MOJYYUT BO3MOKHOCTD:

* OBJAJETh MpUEMAMH pEIICHHUS ypaBHEHUH, HEPAaBEHCTB M CUCTEM YpPaBHEHMI; MPHUMEHATH ammapaT YpaBHEHHH ISl pelieHHs] pa3HOOOpa3HBIX 3aiad U3
MaTE€MaTuKH, CMCKHBIX HpeI[MeTOB, HpaKTI/IKI/I;

* TMPUMEHSTH rpaduuecKre IpeaCTaBICHUS U UCCIeIOBAaHUS YPaBHEHHH, HEPABEHCTB, CUCTEM YPaBHEHHI, COIEPIKAIIUX MTapaMeTphl.

CJ) DOyHkuuM . -

BbINYCKHUK HAYYHTCS:

* TOHHMMAaTh M UCTIOJIb30BaTh (PYHKINOHAIBHBIE TIOHATHS, SI3bIK (TEPMHUHBI, CHUMBOJIMYECKHE 0003HAYCHMS);

* BBINOJHATH NOCTPOCHHE TPaPUKOB (DYHKIIMIA C TIOMOIIbIO TEOMETPUUECKUX NTPE0Opa30BaHUL;

¢ BBIIIOJHATH IOCTPOCHUE l"pa(be/IKOB BHUIa y =" X, C”l:,eHeHHI)IX, TPUTOHOMETPUUCCKUX, O6paTHI)IX TPUTOHOMETPUUCCKHX, ITOKA3aTCIIbHBIX U J'IOl"apI/I(i)MI/I"IeCKI/IX
dyHKIHI;

* HCCcle0BaTh CBOMCTBA (DyHKUINT;

* MOHMMAaTh (YHKIHIO KaK BaXHEUIIYI0 MaTEeMaTHYECKYI0 MOJEINb Ul ONMHCAHUS MPOLECCOB U SBICHUN OKPYKAIOIIEr0 MUpPA, MPUMEHATh ()YHKIIMOHAIbHbIH
SI3BIK JJIA OIIMCAaHUA U NCCIICJOBAHUA 3aBHUCHMOCTEHN MCXKOY (1)I/I3I/I'-IGCKI/IMI/I BEJIMYNHaAMMU.



BbINyCKHUK MOJYYHT BO3MOKHOCTD:
* IPOBOJAUTH MCCIEOBAHNUS, CBSI3aHHbIE C U3yUYCHUEM CBOWCTB (DYHKIIMI, B TOM YHCJIE C UCIIOJIb30BAaHHEM KOMIIbIOTEPA;
* HCIOJBH30BaTh (DYHKIIMOHAJIBHBIE MPEICTABICHUS U CBOMCTBA (DYHKUMH s pEIICHHs 3a/1a4 U3 PA3IMYHBIX pa3/esioB Kypca MaTeMaTHKH.

3 9J1eMeHTBhI MAaTEMATHYECKOI0 AHAJIH3A

BbINYCKHUK HAYYHTCS:
* TOHHMMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHYIO C MOHATHSIMH MPOU3BOIHOM, IEPBOOOPA3HON U UHTErpaa;
* pemaTh HEPABEHCTBA METOJIOM WHTEPBAJIOB;
* BBIYUCIIATH IPOU3BOJHYIO U NIEPBOOOPA3HYIO (DYHKIINY;
* HCIOJB30BATh MPOU3BOIHYIO JUISl UCCIIETOBAHMS U TIOCTPOCHHUS TPAPUKOB (DYHKIIHIA;
* TOHUMATh FEOMETPUUECKUN CMBICIT MPOU3BOAHOMN U OMPEEIEHHOTO HHTETpaa;
*  BBIYHUCIATH ONPEACTIEHHBI HHTETPal.
BbInycKHUK MOJIYYUT BO3MOKHOCTD:
* chopMupoBaTh MpeICTABICHUE O TIpeeie (GYHKIIUU B TOUKE;
* chopMUpoBaTh MpeACTaBICHUE O MPUMEHEHUU T€OMETPUIECKOI0 CMBICIIA MPOU3BOAHON M MHTErpaja B Kypce MaTeMaTUKU, B CMEXKHBIX JTUCIUIINHAX;
* chopMUpoBaTh U YrIIyOUTH 3HAHUSI 00 UHTErpase.

¢ BeposiTHOCTB M cTaTHCTHKA., -
Pabora ¢ naHHBIMH

BbhInyCKHUK HAY4YUTCS:
* pemiaTh KOMOMHATOPHBIE 33/1a4M HA HAXOXKICHUE KOJIHMUECTBA OOBEKTOB MITH KOMOUHAIUI;
* NpUMEHSTH popMyiry OmHOMa HbioTOHA 171 TpeoOpa3oBaHus BEIPAKEHUI;
* HCIOJb30BATh METOJ MAaTEMATUYECKON MHAYKIIMU JJIA JOKa3aTeIbCTBA TEOPEM U PEILLICHUS 3a/1a4;
* HCIIOJB30BATh CIIOCOOBI MIPEICTABICHHS U aHAJIN3a CTATUCTUYECKUX JTAHHBIX;
* BBINIOJHSATH ONEPAIMK HAJ COOBITUSIMHU M BEPOSITHOCTSIMHU.
BhInyCKHUK MOJYYHT BO3MOKHOCTD:
* HAyYUTHCS CHENHUATBHBIM MPUEMAM PEIIeHUs KOMOMHATOPHBIX 3a/1a4;
* XapaKTepPHU30BaTh MPOIIECCHI U SBJICHUSI, UMEIOIINE BEPOATHOCTHBIN XapakTep.



Coaep:kanue Kypca

() Ymcaa v BeJHYHHBI ~

Panuannas mepa yria. CBsi3b paaHHOM MepHI yIJia ¢ TpalyCHON MepoH.

Pacmpenue moHsTHS 4YMCiIa: HATypajbHBIC, LENble, pallMOHAIbHBIC, JIEHCTBUTENIbHbBIC, KOMIUIEKCHbIE uncia. KoMIiekcHble Ynciaa U MX FeoMeTpUyecKas
unrepnperanus. ComnpsokéHHbIE KOMIUIEKCHbIE uucia. JlelicTBUTeNnbHAsE M MHUMAas 4YacTH, MOJYJIb M apryMEHT KOMIUIEKCHOTO uucia. AnreOpandeckas U
TpUrOHOMETpHYecKass (OpMbI 3allUCH KOMIUIEKCHBIX YHCeNl. ApHU(pMETHUECKHE OMNepaluyd C KOMIUIEKCHBIMH 4HciaMu. HaTypaibHas cTeneHb KOMILIEKCHOTO
yucna. Popmyiia Myaspa.

C Beipaxkenus -

Kopens n-ii crenenu. Apudmerndeckuit kopenb N-i creneHu. CBoHCTBa KOpHS N-i creneHU. ToxAeCTBEHHbIE MPeoOpa30BaHMs BBIPAXKEHUH, COAEpIKAIINX
KOpHHA N-if crenenn. BelHeceHNEe MHOKUTEIISA H3-110 3HAaKa KOPHH. Brecenne MHOXKUTEITS oA 3HaK KOPHA.

CreneHp ¢ pannoOHaJIbHBIM IokKa3aTeneM. CBoicTBa CTeNeHH C pallMOHAIbHBIM IOKa3aTeneM. ToxecTBeHHble MpeoOpa3oBaHUsl BBIPAXKEHUHN, ColepKalluxX
CTEIIEHU C PALIMOHAJIBHBIM II0KA3aTEIIEM.

Kocunyc, cuHyc, TaHI€HC, KOTaHI'€HC yria MoBopoTa. OCHOBHBIE COOTHOLIEHUS MEKIY KOCHHYCOM, CHHYCOM, TAHT€HCOM M KOTaHI'€HCOM OJIHOTO M TOTO K€
aprymenTta. ®opmyinsl cinoxenusa. @opmynsl npuseneHus. @opmyiibl TBOMHOTO U MOJOBHUHHOIO YIiIoB. DOpMyNbl CYMMBI U Pa3HOCTU CHHYCOB (KOCHHYCOB).
®opmyiel mpeoOpa3oBaHus Npou3BeieHUs cyMMy. ToXIeCTBEHHbIE PE0OPa30BaHMs BEIPAXKEHUH, COIEPKAILUX KOCUHYChI, CHHYCbI, TAHT'€HCBl M KOTAHT€HCHI.
ApKKOCUHYC, apKCUHYC, apKTaHI'€HC, apKKOTaHIreHc. [IpocTeimme cBoicTBa apKKOCHHYCA, ApKCUHYCA, aDKTAHI€HCa, apPKKOTAaHI€HCa.

CreneHb ¢ neficTBUTENBHBIM MOKa3aTeneM. CBONCTBA CTENEHH C CHCTBUTENBHBIM MOKa3aTeneM. ToxecTBEeHHbIE PeoOpa3oBaHMsl BBIPAKEHUH, COIepKAIIUX
CTCIICHHU C }leﬁCTBHTeJII)HBIM IIOKa3aTcCJIEM.

Jlorapugm. CpoiictBa jgorapugmoB. ToxaecTBeHHbIE TIPe0OPa30BaHUS BBIPAKEHUN, COAECPIKAIINX JIOTapU(MBI.

CJ YpaBHeHuns u HepaBeHCTBA - -

OO6nacte omnpeneneHus: ypaBHeHHs (HepaBeHCTBa). PaBHOcHibHBIE ypaBHEHHUS (HepaBeHCTBA). PaBHOCHIIbHBIE NMpeoOpa3oBaHMs ypaBHEHUH (HEPABEHCTB).
VYpaBHeHUe-cieIcTBUE (HEpaBEHCTBO-ciIencTBUE). [locTOpOHHNME KOPHH.

WppaunoHansHble ypaBHEHHs (HepaBeHCTBA). MeToJ paBHOCHIIBHBIX NpeoOpa3oBaHUM Ui pelleHHs UppalMOHATIbHBIX ypaBHEHUH (HepaBeHCTB). Meron
CJIEJICTBHM IS PEIICHMS UPPAOHAIBHBIX YPAaBHEHUH.

Tpuronomerpuueckre ypaBHeHUs (HepaBeHCTBa). OCHOBHbIE TPUTOHOMETPUYECKHUE YPaBHEHUS (HEpPAaBEHCTBA) M METOABI UX pelieHus. TpuroHomerpuyeckue
ypaBHEHHUs, cBoAsmuecs K anreOpanueckuM. OAHOPOJIHBIE ypaBHEHMsI MEpBOMl M BTOpoW cremeHeil. PemieHue TpUTOHOMETPUYECKMX YpaBHEHHUH METOJIOM
pa3IoKEeHUsI HAa MHOXKUTEIH.

[TokazarenbHble ypaBHEHHUsS (HepaBeHCTBa). PaBHOcHUIIbHBIE NpeoOpa3oBaHUsl TMOKa3aTeNbHbIX YypaBHEHMI (HepaBeHCTB). [lokasaTenbHble ypaBHEHUS
(HepaBeHCTBA), CBOJISIIMECS K allreOpandecKuM.

Jlorapudmuueckue ypaBHeHUs (HepaBeHCTBA). PaBHOCHIIbHBIE MTPeoOpa3oBaHUsl JTOrapu(PMUUECKUX ypaBHEHUH (HepaBeHCTB). Jlorapudmuueckue ypaBHEHUS
(HepaBeHCTBA), CBOJISIINECS K alreOpandecKuM.

Pemenue anredpanyeckux ypaBHEHHM Ha MHOKECTBE KOMIUIEKCHBIX yncesn. OCHOBHas TeopeMa ajreopsl.



' ) Oyukuuu Y

Haubosnpmiee u Hanmensiee 3HadyeHns GyHkuuu. Yérneie u Heu€THble pyHKImU. CBoMicTBA rpaduKOB YETHOW M HEUETHOM (DYHKIIMH.

IToctpoenue rpagukoB PyHKIMIHA ¢ TOMOLIbIO T€OMETPUYECKUX NPeoOpa3oBaHUi (MapajleIbHbIX IEPEHOCOB, CKATUH, PACTSKEHUHM, CUMMETPUI).

Oo6parumseie ¢pynknuu. CBs3b Bo3pacTaHus U yObIBaHUs (QyHKINHU ¢ €€ 00paTuMocThio. B3aumHo oOparHbie ¢pyHkuuu. CBoiicTBa rpaduKoB B3aUMHO 00PAaTHBIX
hyHKIHA.

Crenennas ¢ynkuus. CreneHHas QYHKIUS C HaTypalbHbIM (LeNbIM) moka3ateneM. CBOMCTBA CTENEHHON (YHKIMU C HATYPaJIbHBIM (LIEIBIM) ITOKA3aTEeNIeM.
I'paduk creneHHOW (YHKIHMHM C HATYpaJbHBIM (II€JIbIM) TOKazaTeneMm. DyHKuus Y = "\,'X . B3aumooOparHocTh GyHKIHNA Y = n\p( U CTENeHHOW (QYHKIHU C
HaTypalbHBIM T0Ka3atesieM. CBolicTBa (QyHKIMH Y = /X 1 €€ rpaduk.

[Tepuonnueckue ¢pynkuu. [lepuon nepuoanueckoir  ¢yHkiuu. [ maBabIi nepuoa. CroiicTBa rpaduka NEPHOIUICCKON (YHKIIUH.

Tpuronomerpuueckue (QyHKIUH: KOCHHYC, CHHYC, TAHTCHC, KOTAHT€HC. 3HAKM 3HAYCHUH TPUTOHOMETPHUYECKUX (QYHKUMH. YETHOCTP W HEYETHOCTH
Tpuronomerpuueckux QyHkuuil. IleppognuHocTs TpuroHoMeTpudeckux (yHkuuid. CBONCTBA TPUTOHOMETpUYECKUX (GYHKUUH. ['paduku TpUroHOMETPUUECKUX
GyHKIHH.

OO6parHble TpuroHomerpudeckue pyHkunu. CBocTBa 0OPATHBIX TPUTOHOMETPUUECKUX (PYHKIMHI U UX TpauKH.

[TokazarenpHas GyHkmms. CBOMCTBA MOKa3aTeIbHON (HDYHKIIUHU U €€ TpaduK.

Jlorapudmuueckas pynkuusa. CoiicTBa orapudmudeckoin GyHKIUU U e€ rpaduxk.

' (| 9JIeMeHTBhI MAaTEMATHYECKOI0
aHaJIu3a

ITpenen ¢pynkuuu B Touke. HempepbslBHOCTH. [IpoMexyTKH 3HAKONOCTOSHCTBAa HeNpepbhlBHON (pyHKIMHM. HenpepblBHOCTh palmoHanbHOM (yHKIMU. MeTton
MHTEPBAJIOB.

3amaun, NPUBOJAIIME K TMOHATHIO Mpou3BoAHOM. IlpowsBonHas ¢yHkuuu B Touke. Tabmuma mnpou3BoaHBIX. [IpaBuia BBIYMCIEHUS NPOU3BOJHBIX.
MexaHuuyecKkuil 1 TeOMETPUYECKUN CMBICII TPOU3BOAHON. YpaBHEHHE KacaTenbHOU K rpaduky @yHkiuu. [lpusHaku Bo3pactanus u yobiBaHUsS QyHKIUU. TOUKH
SKCTpeMyMa GyHKUIUU. MeTo HaX0xk/IeHHsI HAUOOJIbIIero U HauMeHbIlero 3HaueHni pynkuuu. Iloctpoenne rpadukoB GyHKIUH.

[TepBooOpasnas Qynkmusa. OOmuii Buj nepBoobOpazHbix. Heompenenéuupiii uHTerpan. Tabmuua nepBooOpasHbix GyHKIMA. [IpaBuiia HaxoXaeHUs
nepBooOpaszHoil pynkiuu. Onpenenéuupiii uaTerpan. ®opmyna Hetotona — JleiiOHua. MeToibl HaX0XeHUs TUIOIAAU GUryp U 00bEMa Tell, OrpaHMYEHHBIX
JAHHBIMH JIMHUSIMU U TIOBEPXHOCTSIMHU.

| ¢ 3 BepositHoCTb M cTaTHCTHKA, <
Pabora ¢ nanHbIMHU

Ilosmopenue. Penienue 3a7a4d Ha Ta0IMYHOE U Ipaduyeckoe NnpeacTaBieHue TaHHbIX. Vcronbp30BaHe CBONCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB:
CpeIHUX, HauOOIBIIIET0 U HAMMEHBIIIEr0 3HAYCHHI, pa3Maxa, Aucrepcun. Perenne 3a1a4 Ha ONpeesieHne YacTOThl M BEPOSITHOCTU COOBITUN. Brruncnenue
BEpOSITHOCTEH B OIMBITAX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU UCX01aMHu. Pelienre 3a1ayu ¢ npuMeHeHneM KOMOMHATOPUKH. PerieHue 3aa4 Ha BEIYUCIICHUE
BEPOATHOCTEH HE3aBUCHMBIX COOBITHI, MpUMEHEeHHEe (DOPMYIIBI CIIOKEHHUSI BEPOATHOCTEH. Perienne 3a1ad ¢ mpuMeHeHneM AuarpamMm Diinepa, Jepesa
BEpOSITHOCTEH, popMyibl bepHymn.



YcnoBHas BeposTHOCTS. [IpaBuito yMHOXkeHUs BeposiTHOCTER. DopMyIia IOJIHON BEPOSITHOCTH.

JIMCKpETHBIE Cay4ailHble BEJIWYUHBI W pacnpenencHus. HeszaBucumble ciaydaiiHble BenW4YMHBL. PacnpeneneHne CyMMBbl M IPOM3BEACHHS HE3aBHCHMBIX
CIIy4ailHBIX BEJIMYHH.

MatemaTnueckoe 0XKMIaHuE U IUCIIEPCHs CIy4allHOW BEIMYMHBL. MaTeMaTH4ecKoe OKUAAHUE U JUCIIEPCHS] CYMMBI CIIy4aiHbIX BEJINYMH.

I'eomerpuueckoe pacnpeneneHue. buHOMUaIbHOE pacpenesIeHUe U €ro CBOMCTBA.

HenpepriBHble citydalinble BenuuuHbl. [[oHATHE O TIOTHOCTH BeposATHOCTH. PaBHOMepHOe pactpenencHue. IlokazarenbHoe pacrpenenacHue, ero napaMmerpsl.
Ilonsitne 0 HOpManbHOM pacupeaeineHud. llapameTpsl HOpManbHOrO pacupeneneHusd. lIpumepsl CilydaHBIX BEJIMYUH, MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY
(MOrpeHoOCTh U3MEPEHUH, POCT YETIOBEKA).

Hepasencto Yeobiména. Teopema bepryim. 3akoH O0JIBIIMX YUCET.

Br10opouHslii MeTO1 U3MepeHus BeposiTHOCTelH. Pouib 3akoHa 00JIbIINX YKCeN B HAyKe, IPUPOAE U OOIECTBE.

KoBapuanus nByx ciydaiiHbix BenuduH. [loHsiTne 0 koadduuuente xoppensiuu. CoBMecTHbIE HAOMIONEHUS JBYX CIy4YalHBIX BENWYMH. BBIOOpOUHBIN
KO2(DPUITUEHT KOPPEIISALIHUH.

¢ 3 AareOpa ¥ HaYa/Ia MAaTEMaTHYECKOI0 aHAJIM3a <
B HCTOPHYECKOM Pa3BUTHH
PaspuTne uaen uucna, MosBICHUE KOMIUICKCHBIX YMCEN M MX nmpuMeHeHue. Mcropus Bo3HMKHOBeHMS NU(P(EPEHIMAIBHOIO M MHTETPAIbHOIO MCYHCICHHS.
ITonspHas cucTeMa KOOpAMHAT. DIEMEHTAPHOE MPEJICTABIEHHUE O 3aKOHE OOJIBIINX YHCET.



TEMATHYECKOE ILLIAHUPOBAHME
AJIreopa m Hadyajaa MmareMarnueckoro amaamnsa. 11 kiace

(4 gyaca B Hegento, Bcero 136 yacon)

Homep Conep:xkanue y4eOHOTO Kouaunuect XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
naparpada MaTepuaJa BO 4aCOB (Ha ypoBHe y4eOHBIX AeliCTBHI)
I'naga 1 40
Hoka3zarenbHas U Jorapupmuyeckas QyHKUUN
IloBTOpeHue 4 ®dopmynupoBaTh onpeaeaeHue noka3arenbHoi GpyHkuu. OnuckBaTh CBOMCTBA
MOKa3aTeIbHON (PYHKITUH, BRI CITydail OCHOBAaHUS, OOJBIIETO €NHUIIBI, U CITydaii
L CTUeHeHb ¢ POM3BOJILHEIM MOJIOKUTEIBHOI'O OCHOBAHUS, MEHBIIEro euHuUIIbl. [IpeoOpa3oBbIBaTh BBIPAXKEHHUS,
ACHCTBHTCIIPHBIM MOKa3aTEICM. CcoiepKallie CTENeHH C JAeHCTBUTEIbHBIM TT0Ka3aTeaeM. CTpouTh rpaduku GpyHKIH Ha
[lokasarenbHas GyHKLA OCHOBe I'paduka MoKa3aTeJbHON QyHKIHH.
2 TMokasaTeNbHble ypaBHEHNs 4 Pacnio3naBaTh noka3aTelibHbIE YPaBHEHMsI U HepaBeHCTBA. POPMyIHUPOBATH TEOPEMBI O
PaBHOCHJILHOM IIpeoOpa30BaHUM [10Ka3aTeIbHbIX YPAaBHEHUH U HepaBeHCTB. Pemarts
3 IToxazarenbHbIE HEPABEHCTBA 4 MOKa3aTelbHbIE YPABHEHUS U HEPaBEHCTBA.
4 KonrpomeHad pabora Nel 1 ®opmynrpoBaTh OIpeeeHe Jorapu@ma nosoKUTeIbHOT0 YUCIIa Mo
5 JlorapudMm u ero cBoiicTsa 5 MIOJIO)KUTEIIBHOMY OCHOBAHMIO, OTJIMYHOMY OT €MHMIIBI, TEOPEMBI O CBOMCTBAX
norapugma. [IpeoOpazoBbIBaThH BRIPAKEHUS, COIEPKAIIHIE JTOTAPUDMBL.
6 Jlorapudmuueckas GyHKuUS U €€ 5 dopmynupoBaTh onpeaesaeHue JorapupMuaeckoit GyHKIIUN U ONIHUCHIBATh €€ CBOWCTBA,
CBOMCTBA BBIICIIAA cnyqaﬁ OCHOBaHMSI, OOJIBIIIETO €IUHUIIBI, U cnyqaﬁ OCHOBAaHU S, MEHBIIIETO
enuHUIbl. Jloka3bIBaTh, YTO MOKa3aTeNIbHas U Jorapupmuueckas GyHKIUH SBISIOTCS
7 Jlorapudmuueckre ypaBHeHUs 4 o .
B3alMHO 0OpaTHbBIMU. CTPOUTH rpaduKu GYHKIHMI Ha OCHOBE JIorapu(pMUYECKOM
8 Jlorapumuueckre HepaBeHCTBA 4 yHKIHH.
Pacnio3naBath siorapudmMudeckie ypaBHeHUs U HepaBeHCTBAa. DOpMyIHUpOBaTh TEOPEMBI
9 IIpon3BozaHbIE OKA3aTENBHOMN 1 4 0 PaBHOCHJILHOM IIpe0oOpa30BaHUM JOorapu(pMUUECKUX YPaBHEHHI U HEPABEHCTB.
norapupMuIecKoi GpyHKIMi Pemmate norapudMudeckue ypaBHEHHS U HEPABEHCTBA.
10 KoHTpotbHas paGota Ne2 1 DopMynMpoBaTh OMpE/IeNIeHUE TUCIA €, HATYPaIbHOTO norapudma. Haxonuth
MPOU3BOIHBIE (PYHKITHH, COJEPIKAIINX TTOKA3aTeNbHYIO (DYHKITHIO, TOTapu(hMUIECKYIO
(GYHKLHNIO, CTENEHHYIO (PYHKIHUIO C IEHCTBUTENBHBIM MTOKA3aTENEM.




Homep Coaepixanue yueOHOT0 Koanuect XapaKkTepuCcTHKA OCHOBHBIX BH/IOB [1eATEJIbHOCTH YYeHHKA
naparpadga MarepuaJia BO 4acoB (Ha ypoBHe y4eOHBIX JelCTBHIl)
I'naea 2
HHTerpaJ u ero npuMeHeHue 15
11 [TepBooOpaznas 3 ®opmynupoBaTh onpeaeIeHre NepBo0Opa3HOM (HyHKIIMU, TEOpeMy 00 OCHOBHOM
- CBOMCTBE 1epBOOOPa3HOM, MpaBUIIa HAXOXKAEHUS 1EPBOOOPA3HOM.
12 [Ipaia HaXOXKICHNA NIepBOOGpasHO’ 4 Ha ocHoBe TaGuuIisl epBOOOPA3HBIX U MPABHII HAXOXKACHUS IIEPBOOOPA3HBIX HAXOIUTh
13 Tl10MmaTs KPHBOTHHEHHOI TpareIHH. 5 nepBooOpasHele, 001Kl BUI IEPBOOOPA3HBIX, Eleonpez[eneHHmﬁ unrerpai. Ilo 3akony
OnpeeneHHbIi HHTErpa 3MCHCHHS! CKOPOCTH JBHKCHHS MATEPHAIBHOH TOUKH HAXOJUTD 3aKOH JABHKCHIS
MaTepHaIbHON TOUKH.
14 Beruucnenue o0beMoB Tel 2 ®opMynHpoBaTh TEOPEMY O CBSA3HM MEPBOOOPA3HON U IUIOIIAIM KPUBOJIUHEHHON
Tparnenuu.
. Konrpomsras pabora Ne3 1 ®opmynupoBaTh ONpeAeIeHNUE ONPEeIIEHHOT0 HHTerpana. Mcnons3ys Gopmymy
Heroton-JleitOHuIa, HAXOAUTH ONPEAeICHHBIN UHTETpaJl, oAU GUryp,
OTPaHUYCHHBIX TAHHBIMH JTMHUASMHU.
Vcnonb30BaTh onpeaesieHHbI HHTErpall sl HaX0XKJIeHHsI 00bEMOB Tell, B YaCTHOCTH
00BEMOB TEJ BpALLEHUS.
I'naga 3 16
iieMeHThI KOMOMHaTOpUKH. bunom Herotona
16 Metoa MaTeMaTHUECKOM HHAYKIIUU 3 Mcnonb30BaTe METOI MaTEMaTHUECKOW MHAYKIUH ITPH JJ0KA3aTENbCTBE PABEHCTB
(HepaBEHCTB, YTBEP)KIEHHUH O AETMMOCTH LENbIX YUCEN), 3aBUCSIINX OT IPEMEHHOM,
17 llepecranoBKy, pasMemieHus A NPUHUMAIOILEH HaTypallbHble 3HAUECHUSI.
18 Coueranus (KoMGHHAIHH) 4 Pa3znuyarh MHOXKECTBA U YIOPSAI0OUEHHBIE MHOKECTBAa. DOPMYIUPOBAThH ONPEAETICHUS
NEPECTaHOBKU KOHEYHOT'O MHOXKECTBA, Pa3MEILLCHHs U3 I 3JIEMEHTOB I10 K, COYETaHUS
19 bunom HeroTona 4 (xoMOMHAIMK) U3 T1 JIEMEHTOB 1O K. BBIUNCIATH KOJTMYECTBO NEPECTAHOBOK KOHEYHOTO
MHOY€ECTBa, pa3MeIleHUI U3 IT SIEMEHTOB 110 K, a TAK)Ke KOJIMYECTBO COYETaHUH U3 I
20 Konrtponsnas padora Ned 1 SIIEMEHTOR T10 K.
[Tpumensats popmyny 6mHoma HetoToHa u TpeyronbHuka [lackans 1ist COKpalieHHOro
YMHOKEHUS
I'nasa 4 13
DJiIeMEeHThI TeOPUH BEPOSITHOCTEH
21 Oneparnuu HajJ COOBITUSMU 3 ®opMynupoBaTh ONpeeIeHNs HECOBMECTHBIX COOBITHH, 00beTUHEHUS U TTePECeUCHNUS
coOBITHI, AOTONIHEHUS cOOBITHA. Mcnonb3ys popMyy BEpOSITHOCTH O0BbEIUHEHUS ABYX
22 3aBHUCUMBIE U HE3aBUCUMBIE COOBITHS 3




Homep Copep:xxanue yue0HOIo Koanuect XapaKkTepuCcTHKA OCHOBHBIX BH/IOB [1eATEJIbHOCTH YYeHHKA
naparpadga MarepuaJia BO 4acoB (Ha ypoBHe y4eOHBIX JelCTBHIl)
23 Cxema bepnymum 5 HECOBMECTHBIX COOBITHH, (DOPMYJTY, CBA3BIBAIOIIYIO BEPOITHOCTH OObEIMHEHUS U
- nepeceueHust IByX COOBITHIA, (POPMYITY BEPOSITHOCTH JOMOTHEHUS COOBITHS, HAXOAUTh
24 CiyqaifHbIe BETMYUHBI M UX 1 BEPOATHOCTH COOBITHIL.
XapaKTCpUCTHKH ®opMynupoBaTh ONPEACICHUS 3aBUCUMBIX U HE3aBHCUMBIX COOBITHH, YCIIOBHON
25 KonTponsHas pabota NeS 1 BEpOATHOCTH. VICroib3ysl TEOpEMBI O BEPOSITHOCTH TMEPECEUCHUs JBYX 3aBUCUMBIX U
HE3aBUCHMBIX COOBITHI, TEOPEMY O BEPOATHOCTH MEPECEUCHHSI HECKOIBKUX
HE3aBHCHUMBIX COOBITHI, HAXOIUTh BEPOSITHOCTH COOBITUH.
Pacrnio3HaBaTh BEpOATHOCTHBIE KCIIEPUMEHTHI, OITUCHIBAEMBIE C TIOMOIIb CXEMBI
bepnymiu. Haxoautb BEpOSITHOCTh COOBITHS, COCTOSIILIETO B TOM, YTO B cxeMe bepHyiiu
YCIIEXOM 3aBEPIUINTCS JAHHOE KOJIMYECTBO UCTIBITAaHUH. DOPMYITUPOBATH ONPEACTICHHS
CIIy4aifHON BEJIMYMHBI 1 MHOKECTBA €€ 3HaueHui. J[1s1 cmyuaiiHOM BETUYMHEI C
KOHEYHBIM MHO)XECTBOM 3HaYCHUH (OPMYIHPOBATH OIMPEIECIICHHS paclpeieeHus
CIIy4aifHOM BEJIMYUHBI U €€ MaTeMaTH4YeCKOro oxkuanusi. Haxonute MaTeMaTuyeckoe
OKUJIaHUE CIYyYaiiHOM BEJIMYMHBI 110 €€ pacIpeaesieHuto. Mcrnoap30BaTh BEIBOABI
TEOPUHU BEPOSATHOCTHU B 33]]a4ax C MPAKTUYECKUM KU3HEHHBIM COJICPKAHUEM.
IloBTOpeHue Kypca anredopsbl 52
U HAYaJI MATEeMaTHYeCKOro aHaIu3a
[ToBTOpEHME M cHCTEMATH3AIUS 50
y4yeOHOro Matepuaia
HToroBas KOHTpoJIbHAsA paboTa 1
AHan3 KOHTPOJIbHON pabOThI 1




