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INOACHUTEJIBHASA 3AIINCKA.
HopMmaTtuBHas ocHOBa:

- ®enepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanun B Poccuiickoii
Oenepanun» (nanee — 3-273);

- @enepanbHblii  0a3UCHBIM  Y4eOHBIN IUIaH, YTBEPXKACHHBIA IpHKazoM MuUHHCTEpCTBA
obpazoBanus Poccuiickoit @enepanuu ot 09.03.2004 Ne 1312 (nanee - ®EYI1-2004);

- OenepanbHBIi  KOMIIOHEHT TOCYIApCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB  OOIIETO
oOpa3oBaHMs, YTBEPKICHHBIM IprKa3oM MuHuctepcTBa obpaszoBanus Poccuiickoit denepanuu ot
05.03.2004 Neo 1089 «OO6 yrBepkaeHUU (eAepaTbHOTO KOMIIOHEHTa T'OCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB HAYAIBHOTO OOIIETr0, OCHOBHOTO OOLIEr0 W CpPEeAHEro (MOJHOTO)
obmiero oopaszoBanus» (st 8-11 knaccoB) (nanee — DKI'OC);

- [lopsimox opraHu3anii U OCYIIECTBICHHUS O00pa30BaTEIbHON AESITEILHOCTH MO OCHOBHBIM
o0mieo0pa3oBarelbHbIM TIporpaMmaM - 0oOpa3oBaTeNbHBIM IPOrpaMMaM HadajJbHOTO OOIIEro,
OCHOBHOTO OOIIEro MW cpeaHero oOmiero oOpa3oBaHMs, yYTBEPKIECHHBIM mpukazoM MUHHCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 30.08.2013 Ne 1015;

- [Ipuka3s MunuctepctBa ob6pasoBanue U Hayku PO Ne 253 ot 31 mapra 2014 roma «O06
YTIBEpXKIEHUH (eepaTbHOrO IMepeyHsl y4eOHHWKOB, PEKOMEHJOBAHHBIX K HCIIOJIB30BAHUIO TIPU
peain3aly UMEIOUINX TOCYJapCTBEHHYIO aKKpEAUTALUI0 00pa30BaTENIbHBIX IPOrpaMM HAyalbHOI'O
o011ero, OCHOBHOTO 00IIeTr0, cpenHero odiero oopasoanusy» (pemakmus ot 21.04.2016);

- CaHUTapHO-AMIUAEMHOIOTMYECKUMH  TipaBuiia u  HopMatuBbl CanlluH 2.4.2.2821-10
«CaHUTApHO-3UAEMHOIOTMUYECKUMHA TPEeOOBaHUSIMM K YCIOBUSIM M OpraHM3aluud OOy4YeHHs B
0011e00pa30BaTeNbHBIX YUPEXKIECHUAX», YTBEpKIAeHHbIMU [locTaHOBIEHEM | TaBHOTO CaHUTapHOTO
Bpaua Poccuiickoit ®enepanuu ot 29.12.10 r. Ne 189

- ABTOpCKOil Tporpammbl «Anredpa u Hayana aHanmza 10-11 km.», aBropoB FO.M. Komsarun, M.B.
Tkauéra, H.E. ®&nopora, M.U. 111abyuun. [Tox penakuueii A.B. JKmxuenko.

- [lporpammbl it 00mIeo0pa3oBaTeIbHBIX — IIIKOJ, TUMHA3Wi, JHUIEEB:  COOPHHK
“Ilporpammbl  00mIeO00pa30BaTENbHBIX YyupeXkAeHH: Anredpa © Hadajga MaTeMaTUYeCKOro
ananu3a»” CoctaButenb: T.A. Bypmucrtpoa, Mocksa «IIpocBemenuey, 2009;

- Yuebnsbiit man ['BOY mikoner Ne 156 Ha yueOHBIH TO.

Onucanue Mecta yue0OHOro npeaMera B y4eOHOM IIaHe.
[IporpamMma npo@uiIbHOrO ypoBHS MO anredpe U MaTeMaTHYecKOMY aHAJIM3y CPEIHEro oOIero
oOpasoBanmus paccuntana Ha 136 yacoB, 4 yaca B HEJIEIIO.

Onucanue y4eOHO-MeTOAMYECKOI0 KOMILJIEKCA.
Anrebpa 1 Hadajga MaTeMaTHdecKoro ananmsa . 10 kmacc: y4ueb. 11 o0reo0pa3oBaT. OpraHU3aIiii: 6a30BbIi
n yray6i. yposau / ( FO.M. Konsrun, M.B. Tkauésa, H.E. ®&noposa, M.U. 11labynun). - M. : [Ipocsemenue,
2017.

JlonoJiHUTe/IbHAA JIUTEPATYPA ISl YUUTeJIs1
1. Jwmmaktuyeckue wmatepuainbl «AnreOpa um Havama a”Haymsa 10-11 kmaces» B, 3us,
B.A.T'onpuu. -CIIB:MIITHMO «Iletpornudy», 2015



2. Jlupakthueckue Marepuanbl «Anrebpa um Hauvana ananmza. 10 kmacce. 11 kmacc. ba3oBeril u
yriyoJieHHbIH ypoBeHb» o pea. M.W.111abynuna. -M.: IIpocBemenne, 2017

3. Epmosa A.Il.,I'ono6opoasko B.B. «CaMmocTosiTenbHBIE U KOHTPOJIBHBIC PAOOTHI 1O alnredpe u
Hayajiam a"ainm3a g 10-11 ximaccoBy. -M.: Unekca, 2016.

4. M. B. TkauéBa. AnreOpa u Hadyajga MaTeMaTHYECKOro aHamm3a, 11 xmacc. TemaTHuecKue TeCThL. M.:
[Ipoceemenwue, 2010.

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE Pecypchl
WuTepHeT-pecypchl:
http://www.mon.gov.ru MUHHUCTEPCTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru [Toptan ®UITN — OeaepanbHbIii HHCTUTYT MEJArOTHYECKUX U3MEPECHUM
http://www.ege.edu.ru IToptan EI'D (undopmanmonnoit moanepxku EI'D)
http://www.probaege.edu.ru [Topran Equnsrii sx3amen

http://edu.ru/index.php DenepalbHbIi nopran «Poccuiickoe o0pa3oBaHUE»
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHbIii HEHTP TECTUPOBAHHUSL.

http://www.pedsovet.org Becepoccuiickuii urepuer-Ilencoser

CpencrBa o0yueHus
1. Texunyeckue cpeacTBa 00y4eHHS:
1 )xommbIOTED;
2) MyJIbTUMEINIHBINA TIPOEKTOP;
3) uHTepaKTUBHAS TOCKA.

®opMBbl, NEPHOIUYHOCTD U NMOPSAOK TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH U NPOMEKYTOYHOM
arrecTaly 00y4YaroummXxcs.

Bunst 1 popMbl TEKyIIEro KOHTPOJIS:

- YCTHBIM (MHAMBUAYAJbHBI WM (QPOHTAIBHBIM OMNpOC, pelieHue y4eOHO-
MI03HABATEIbHBIX

(Jlormueckux) 3aj1a4, 3alyTa JOKJIaI0B, TPOSKTOB, YCTHAS B3aUMOIIPOBEpPKa | 1I.p.);

- TIUChbMEHHBIH (JOMamiHWe paboThl, MPOBEPOUYHBIE PAOOTHI, KOHTPOJIbHBIE
paboThl, TecTOBBIE 3aAaHus (B TOM umciie ¢ ucnoibzoBanueM UKT), nukranTsl, pemienue
y4eOHO-TI03HABATEIbHBIX

(Jrormueckux) 3ajay, MUCbMEHHAs B3aUMOIIPOBEPKa U 1p.) -

HAKOIUTENIbHAsL CUCTEMA OLICHKH U JIp.

Texywuii KOHMPOIb YchesdaeMoCcmy — 3TO CUCTEeMaTH4ecKasl IpoBepKa 3HAaHUN 00yJaroImuxcs,
IPOBOJIUMAs YUUTEIEM Ha TEKYIIUX 3aHATHSIX B COOTBETCTBHM C y4eOHOW mporpammoi. Texymiuii
KOHTPOJIb YCIIEBAEMOCTH OOYYAIOLIUXCSA B IIKOJIE OCYHIECTBISIETCS YUYUTENSIMH IO S-OaiibHOM
cucreme (MUHUMAIBHBIN Oai - 1; MakcuManbHbBIN O6ai- 5).

Temamuyeckuii KOHmMpPOAbL 3aKIHOYAECTCS B MIPOBEPKE YCBOEHMS IIPOIPaMMHOI0 MaTepuaia Io
Ka)KJIOM KpYIHOU TeMe Kypca.

IIpomesicymounas ammecmayus — 3TO OIIEHKA KayecTBa OCBOEHUS 00y4JaroIMMHUCA KaKOMIn60
4acTH (J4acTeil) TemMbl (TeM) yuyeOHOro mpeaMeTa, Kypca, AUCIUTUITMHBI (MOYJIsA) MO0 OKOHYAaHWU X
M3y4YeHUs 110 UTOraM y4eOHOTO Teproia (4e€TBEPTH, MOTYTOIUs, TO/Ia).

HUmoeosas ammecmayus — 3TO OLEHKAa CTENEHW KM YPOBHS OCBOEGHMS BBIMTYCKHUKAMHU
o0pa3oBaTenbHON MPOTPaMMBI TI0 3aBEPIIEHUH OCHOBHOTO OOIIET0 M CPETHEro 00IIero oopa3oBaHus
JUIS  ONpeNeleHHs]  COOTBETCTBHMSI  pPE3Yy/lIbTaTOB  OCBOCHHUS  OOYYAlOIIMMHCS ~ OCHOBHBIX



0o0pa3oBaTeNbHBIX MPOrpaMM TpeOOBaHUSIM OOpa30BATEIBLHOIO CTaHIApTA. [Tenarornyeckuii
ayquT — HEe3aBHCHMas OIEHKAa 3HaHWHM yuyeOHOro MpeaMeTra y4YallMMHCS, MOJHOTa M MPOYHOCTH
YCBOGHHsSI Y4eOHOro Marepuaja Ha BCEX CTYIEHSAX UIKOJBHOTO oOpa3oBaHus (Ha4alabHOTO,
OCHOBHOTO, CpEJIHEr0). ATTECTAIllHOHHBIM MaTepuaia — KOHTPOJIbHO-U3MEPUTEIbHbIE MaTepUabI JIIs
MpOBEACHUS aTTecTanuu yyaumxcs 2-10 kinaccos.

BBOoHBIN KOHTPOJNB yyalIuxcs - Mpoleaypa, MpoBOANMas B Hayalle y4eOHOro Trofa C IEJbI0
OTIpe/ieNICHUs] CTENIEHN COXPAHEHUS MOTYYCHHBIX paHee 3HAHUN, YMEHHUI U HaBBIKOB B COOTBETCTBUU
C TOCYJapCTBEHHBIM 00111e00pa30BaTEILHBIM CTAHIAPTOM.

OTMmeTKa - 3TO pe3yibTaT Mpolecca OIEHUBAHUS, KOJIMYECTBEHHOE BBIPAKEHUE YYCOHBIX
TOCTIDKEHHH 00yJaromuxcs B udpax.

Onenka y4eOHBIX JOCTHDKCHHH - 3TO TPOIECC IO YCTAHOBJICHHWIO CTEIEHU COOTBETCTBHS
peaIbHO JOCTUTHYTBIX PE3yJdbTaTOB IUTaHUpPYeMbIM TiensiM. OIIEHKe TOJUIe)KaT Kak O00BEM,
CUCTEMHOCTh 3HAHWW, TaK W YPOBCHb DPA3BUTHUS WHTEIUICKTA, HABBIKOB, YMEHUW, KOMITCTCHITHM,
XapaKTePU3YIOIIHe YueOHbIC JOCTHIKCHHS YICHUKA B YICOHOU JISATCIIBHOCTH.

KonTponb Tekyiiei ycreBaeMocTr 00y4daromuxcsi MOXKET MPOBOJUTHLCS B CIEAYIOMUX GopMax: a)

KOHTPOJIbHBIE Pa0OTHI;

0) nmpoBepoYHbIC pabOTHI (110 3aAHUIO AIMUHUCTPAITUH );

B) CAaMOCTOSITeNIbHBIE PaOOTHI (B TOM YHCIIE IO BapHAHTaM WJIH 110 HHIUBUYaTbHBIM

3a/IaHUAM);

I') TECTUPOBAHUE;

1) YCTHBIH OIpOC;

€) MPOBEpKa JOMAITHUX 3aJIaHuH (B T.9.MHIUBUIYATBHBIX 3a/IaHUN, TBOPUECKHIX

IHNIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHHUA KYPCA
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

B pesyabTare nyueHnuss MAaTeMaTHKH HA NPO(PHUIBHOM YPOBHE YYEHHUK J0JIKeH 3HATh
/MOHUMATD:

* 3HAuYEHUE MaTEeMaTHYECKON HayKH JJIsl PelleHUs 3a/1a4, BO3HUKAIOUIUX B TEOPUH U MPAKTHKE;
IIMPOTY W OTPaHUYEHHOCTh TNPUMEHEHUS MAaTEMAaTHYECKUX METOJOB K aHalIu3y H
HCCIIEIOBAHUIO TIPOIIECCOB U SIBJICHUI B IPUPOJC U OOIIECTBE;

* 3Ha4yeHUE MPAKTUKU U BOMPOCOB, BO3HUKAIOIIUX B CAMOM MaTreMaTHke, JUIsl (pOPMHUPOBAHUS U
pa3BUTHS MaTEMaTUYECKON HaYyKH;

*  WUJeU pacIIMpPEeHUs] YUCIOBBIX MHOXKECTB KaK CIoco0a MOCTPOECHUSI HOBOTO MaTeMaTUYeCKOTro
anmapara JJs pelIeHMs IPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a/1ad MAaTEMaTUKH;

* 3HaueHUe uJAeH, METONOB U pEe3yJbTaTOB airedpbl M MaTeMaTUYECKOTO aHaliu3a [l
ITOCTPOEHHUSI MOJIENIEN peabHbIX MTPOLIECCOB U CUTYyAIUH;

* BO3MOXHOCTH T€OMETPHUH [UIsl OMHCAHUSA CBOMCTB PEaJbHBIX NMPEAMETOB U UX B3aUMHOIO
pacmoIokKeHUS;

* yHHUBEpCaJbHBIH XapakTep 3aKOHOB JIOTMKM MaTeMaTU4YeCKUX pacCyXICHUH, HX
MPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTSAX YEIIOBEUECKON JeSTeNIbHOCTH;

*  paznuuue TpeOOBaHMM, MPEIBIBIAEMBIX K JOKa3aTENbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-9)KOHOMUYECKUX U T'yMaHUTApHBIX HayKaxX, Ha MPaKTUKE;

* pOJb aKCMOMATHKH B MaTEMaTHKE; BO3MOKHOCTb IOCTPOCHMSI MAaTEMaTHUYECKUX TEOPUM Ha
aKCMOMaTHUYECKOW OCHOBE; 3HAYEHME aKCUOMATHKHU JUIsl OpYyrux oOjacTed 3HaHMA W I
IIPAKTUKU;



BEPOATHOCTHBIX XaPAKTEP PA3JIMYHBIX IPOLECCOB U 3aKOHOMEPHOCTEH OKPYXKAIOLIETO MHpA.

YucsoBble 1 OyKBEHHbIE BbIPAKEHUS YMETh:

BBIIOJIHATh apu(METHUECKUE JEHCTBMsI, coueTass YCTHbIE M IHCbMEHHbIE IPUEMBI,

IIPUMEHEHHUE BBIYACIUTEIBHBIX YCTPOUCTB;

HaXOJUTh 3HAYCHHs KOPHS HATYPAJIbHOM CTENECHHU, CTEICHU C PAllMOHAJIBHBIM ITOKA3aTEJeM,

norapudma, UCHOIB3YS MPH HEOOXOAMMOCTH BBIUMCIUTEIBHBIE YCTPOHCTBA; MOJIB30BATHCS

OLICHKOM Y IPUKUIKOHN IIPU NPAKTUYECKUX pacyeTax;

NPUMEHATh TIOHATUS, CBA3aHHBIE C JEIMMOCTBIO LIEJBIX YHUCEN, I[pU pPELIECHUU

MaTeMaTUUYECKUX 3aau;

HaXOJUTb KOPHM MHOTOUYJIEHOB C OJIHOM IEPEMEHHOM, pacKiIaJplBaTb MHOIOYJIEHBI Ha

MHO>KUTEJIH;

BBIIIOJHATh JICHCTBUS C KOMIUIEKCHBIMM 4YMCIAaMH, II0JIb30BATbCS T'€OMETPUUYECKOM

UHTEpPIIpETAlMed KOMIUIEKCHBIX YHWCEN, B MPOCTEHUINMX CIIydasX HaXOAUTh KOMIUIEKCHBIE

KOPHHU yYpaBHEHUH ¢ AeHCTBUTENbHBIMU KO3 UIIMEHTaAMU;

IIPOBOJIUTH MIPEOOPa30BaHUS YMCIOBBIX M OYKBEHHBIX BBIPAXEHUH, BKIIIOYAIOIIUX CTENEHH,

panuKaibl, JorapupmMbl 1 TPUTOHOMETPUUECKUE (PYHKIUH;

UCIOJb30BaTh NPUOOPETEHHbIE 3HAHUSA M YMEHHUS B NPAKTUYECKOH JEATEIBbHOCTH U

IIOBCEIHEBHOM JKU3HU JUISL:

- IPAKTUYECKUX pacyeToB Mo QopMmynaM, BKIOYas (QOPMYJIbI, COAEp)KallMe CTEMeHH,
panuKaibl, JOrapu(Mbl 1 TPUTOHOMETpHUYECKUE (DYHKIINUHU, UCTIONB3Ys MPH HEOOXOAUMOCTH
CIPaBOYHbIE MaTEpUabl U IPOCTEUIINE BIYUCIUTEIbHbBIE YCTPONUCTBA;

- IpHOOpETEeHNUS [IPaKTUYECKOIO OmbITa NeSITEIbHOCTH, HpeIeCTBYIOLIEH
npodeccnoHanbHOM, B OCHOBE KOTOPOU JICKUT JaHHBIN yUeOHBIN peameT.

DyHKIUH U TPAaQUKH YMETh:

OTIpeIeNIATh 3HaueHne (PYHKIMHU [0 3HAYCHHUIO apr'yMEHTa IIPU pa3InYHbIX croco0ax 3a1aHust
dyHKImH;

CTPOUTH TPapUKH N3YUYEHHBIX (DYHKIIHMI, BBITOIHATH IpeoOpa3oBaHus IpaHKoB;

OIUCBIBATH MO TpaduKy U 1o Gopmyie MOBEAECHUE U CBOMCTBA (PYHKIIMIA;

pelarh ypaBHEHHs, CUCTEMbl YpaBHEHHI, HEPABEHCTBA, UCIOIb3Yys CBONCTBA (PYHKUIMNA U UX
rpaduueckue npeacTaBIeHUS;

WCIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS WU YMEHHS B THPAKTHUECKON [eATEIbHOCTH U
ITOBCETHEBHOM KU3HM JUIS:

ONMCAaHUS U HCCIEAOBAaHUS C TIOMOIIbIO (PYHKIIMNA pealIbHbIX 3aBUCHUMOCTEH, MpeIcTaBIeHHs
UX rpa@uuecku; HHTEpIpeTaluy rpauKoB peabHbIX MPOLECCOB;

npuoOpeTeHus IIPAKTUYECKOT0 OIIbITa JeATEIbHOCTH, MIPEALIECTBYIOIIEH
npo¢eccHOHAIBbHON, B OCHOBE KOTOPO JIEKHUT JaHHBIM yueOHBIH peMeT.

Hauyaja MmaTeMaTH4eCKOr0 aHAJIU3a YMCETh:

HaXO/UTh CYMMY O€CKOHEUHO yOBIBaIOIIEH reOMEeTpUUECKU POTrPeCCHH;

BBIUUCIIATh MPOU3BOJHBIE U MEPBOOOpPA3HbIE JIEMEHTAPHBIX (DYHKIMHA, TpUMEHss MpaBHiia
BBIUHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIb3YsI CIIPAaBOYHBIE MaTEPHAIIBI;
UCCIeoBaTh PYHKIMH U CTPOUTH UX TpadUKU ¢ TOMOILBIO POU3BOIHOIN;

pelaTh 3a/1a4u ¢ IPUMEHEHUEM ypaBHEHU KacaTeIbHOU K TpapuKy QyHKIMU;

pemaTh 3aJjadyd Ha HaxOXJEHHE HauOOJBIIEr0o M HAUMEHBIIEro 3HaueHWs (QYHKLIHMU Ha
OTpE3KE;



BBIYHCIIATH IUIOIAAb KPUBOJIUHEHHON TPANeUu;

UCIOJb30BAaTh NPUOOPETCHHbIE 3HAHUSA M YMEHHUA B IPAKTUYECKOH JEATEIbHOCTH U

IIOBCEIHEBHOM JKU3HU JUISL:

- peLIeHUs] TEOMETPUYECKUX, (PU3MUECKUX, IKOHOMUYECKUX U JPYI'HX NPUKJIAJHBIX 33734, B
TOM 4YHCIIE 337a4 Ha HAauOOJIbLIME M HAMMEHBIIME 3HAu€HHs ¢ MPUMEHEHHEM armapara
MaTEMaTHYECKOI 0 aHAJIN3a;

- IpHOOpeTEeHNUS MIPaKTUIECKOI0 OIIbITa JIESITENIbHOCTH, IIPEALIECTBYIOIIEH
po¢eCCUOHATLHOM, B OCHOBE KOTOPOM JIKHT JaHHBIM y4eOHBINA IPEIMET.

YpaBHeHUs 4 HEPABEHCTBA YMETh!

pemaTh panuoHaJbHBIE, MOKa3aTeJIbHbIE U JIoTapu(MUYECKHE ypaBHEHUS M HEPAaBEHCTBA,

HPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;

JIOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA;

pelmars TEKCTOBBIE 3aJadd C IIOMOILIBIO COCTaBJICHMS YpPAaBHEHUH, U HEPABEHCTB,

UHTEPIPETUPYSI PE3YJIBTAT C YIETOM OTPAHUUYEHUI YCIIOBUS 3a1a4H;

n300pakaTh Ha KOOPAMHATHON IJIOCKOCTH MHOXECTBA pEIIEHUI ypaBHEHUI M HEPAaBEHCTB C

JBYMsI IEPEMEHHBIMU U UX CUCTEM.

HaXOJUTh HNPUOIMKEHHbIE DPELIECHUS YPABHEHMM M WX CHUCTEM, HCHOJB3YS TrpapuuecKuit

METOJI;

pemaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C MIPUMEHEHHEM IrpauuecKux MpencTaBIeHIH,

CBOMCTB (DYHKILIMI, IPOU3BOIHOM;

UCIIOJIb30BaTh IPUOOPETEHHBbIE 3HAHUS WU YMEHHUS B IPAKTHUECKON [EATEIbHOCTH U

ITOBCETHEBHOM KU3HM JUIS:

- IOCTPOEHMS U MCCIIETOBAHUS MPOCTEMIIINX MaTEMAaTUYECKUX MOJEIIEH;

- IpuoOpeTeHus [IPAKTUYECKOTO OIIbITA JEeATEIbHOCTH, IIPEALIECTBYIOLIEN
po¢eCcCHOHATILHOM, B OCHOBE KOTOPOM JIEKHT JaHHBIM y4eOHBIH peaMeT.

9J1eMeHThI KOMﬁl/IHaTOpI/IKI/I, CTATUCTUKHU U TECOPHUHA BCPOHTHOCTeﬁ YMCTh:

pematb mpocTeiiine KOMOMHATOpHBIE 3aJadud  MeETOJOM mepebopa, a Takxke ¢
HCIOJIb30BAHUEM H3BECTHBIX (hopMy, TpeyrojabHHuKa [lackans; BBMHCIATH KOA(PHHUIMEHTHI
6unoma HeroToHa o ¢opmyIie U ¢ UCHOIb30BaHUEM TpeyroybHuka [lackans;

BBIUHCIISATh BEPOSITHOCTH COOBITHII Ha OCHOBE IIOJCYETa YHCiIa HCXOJO0B (TMpocTeiiiue
ciTy4an);

UCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHUS W YMEHHS B THPAKTHUECKON [eATEeIbHOCTH U
ITOBCETHEBHOM KU3HM JUIS:

-aHaJIu3a PeaJbHBIX YHCIOBBIX JaHHBIX, IPEICTABICHHBIX B BHJIE AUAarpaMM, TpaduKoB; is
aHayM3a HHQOPMALIUK CTAaTUCTUYECKOTO XapaKTepa;

-IpHOOpeTeHUS IIPAaKTUYECKOTO OIIbITa JeATEIbHOCTH, MIPEALIECTBYIOIIEH
npo¢eCCHOHATILHOM, B OCHOBE KOTOPOM JIKHT JaHHBIM y4eOHBINH IpeaMeT.

COLEPKAHUE YYEBHOI'O IPEJIMETA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (ITPO®UJIBHBIA YPOBEHbD)

IIpoduiabHbIH ypOBEHb

W3ydeHnne maTeMaTuku Ha MPOPIIBHOM YpOBHE cpeaHero (TOTHOTro) obmiero oOpa3oBaHUs
HaIlpaBJIEHO HA IOCTUKEHUE CIICIYIOUTUX LIeJICH:



- dbopMupoBaHUE MpeACTaBICHUM 00 HAeIX M METOAaxX MaTeMaTHKH; O MaTeMaTHKe Kak
YHUBEPCAIBHOM SI3bIKE€ HayKH, CPEJCTBE MOJICTMPOBAHUS SIBJICHUN U ITPOLIECCOB;

- OBJIaJICHUE SI3BIKOM MaTEeMaTHUKH B YCTHOM M MNUChbMEHHOW (opme, MaTeMaTUYeCKUMU
3HAHUAMHU M YMEHHUSAMHU, HEOOXOAMMBIMH JJIS M3YyYEHHUS ILIKOJBbHBIX €CTECTBEHHOHAYYHBIX
JTUCIUILINH, TPOAOKEHUsT 00pa30BaHusl U OCBOCHUS M30pAaHHON CIENUaTbHOCTH HA COBPEMEHHOM
YPOBHE; - Pa3BUTHE JIOTMYECKOI'O0 MBIIUICHHUS, aITOPUTMUYECKON KYJIbTYpPbl, IPOCTPAHCTBEHHOI'O
BOOOpa)KEHHUS, MaTEeMaTH4YECKOrO0 MBIIUIEHUS M HUHTYUIUH, TBOPUYECKUX CIIOCOOHOCTEH,
HEOOXOIMMBIX ISl TIPOJOJKCHHSI 00pa30BaHUsS U JIJIsi CAMOCTOSITEIBPHON JIEATEIHHOCTH B 00JACTH
MaTEeMaTHKH U €€ IPIIOKEHUH B OyayIiei nmpodeccnoHalbHON NeTeTbHOCTH;

- BOCIIMTAHUE CPEJICTBAMU MATEMATUKHA KYJIbTYpPbl JUYHOCTU 4Y€pPE3 3HAKOMCTBO C MCTOPHUEU
pa3BUTUSI MAaTEMATHUKH, 3BOJIIOIIMEH MAaTEMaTUYECKUX WJIECH; MOHUMAaHUs 3HAYMMOCTH MAaTEMAaTHKU
JUISl HAYYHO-TEXHUYECKOI 0 Iporpecca.

Oo0s13aTe/IbHBI MUHUMYM CO/I€PKAHUSI OCHOBHBIX 00pa30BaTe/IbHBIX POrPaMM

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS

JlenumocTs 1enbix uncen. Jenenue ¢ octaTkoM. Pemenue 3a1ay ¢ nen0YuciIeHHBIMU HEU3BECTHBIMU.
KommiiekcHple uncna. ['eomerpruueckas MHTepHpeTanus KOMIUIEKCHBIX uucen. JleiicTBUTeNbHAs U
MHUMasi 4acTh, MOJIYJIb M apTyMEHT KOMILIEKCHOTO YHucia. AnreOpanyeckas U TPUTOHOMETpUYECcKast
(GOpMBI 3alMCH KOMITJIEKCHBIX 4yucell. ApudMeTHYeCKHe NeUCTBUSA HaJl KOMIUIEKCHBIMHU YHMCIaMH B
pasHbix Qopmax 3anucu. KommiekcHO-comnpsbkeHHble yncia. Bo3BeneHne B HaTypaabHYIO CTETCHb
(popmyna Myaspa). OcHOBHas TeopeMa anredpsl.

MHoOrousneHs! 0T OJTHOM NEPEMEHHOM. J[eTMMOCTh MHOTOWICHOB. [[eleHrne MHOTOYIEHOB C OCTaTKOM.
PanrionansHbie KOpHM MHOTOYJIEHOB C 1elbiMu kKodddumnmentamu. Cxema ['opaepa. Teopema besy.
Uucino kopHeW MHOrowieHa. MHOrowieHsl OT JBYX IepeMeHHbIX. (DOopmyibl COKpaIleHHOTO
YMHOKEHHS JUIsl cTapmux crerneHed. bunom HeroToHa. MHOTOWIEHBI OT HECKOJIBKUX MEPEMEHHBIX,
CUMMETPUYECKAE MHOTOUJIEHBI.

Kopenb crenenn n>1 u ero cpoiictBa. CreneHb C palMOHAIbHBIM IOKa3aTeleM U €€ CBOMCTBA.
[lonsiTie 0 cTemeHW C NEUCTBUTENIBHBIM IOKa3aTeseM. CBOWCTBAa CTEMEHU C JCHCTBUTEITHHBIM
ITOKa3aTENEM.

Jlorapudm umcna. OcHOBHOE Jorapudmuyeckoe ToxecTBo. Jlorapupm npousseneHus, 4acTHOTO,
CTETeHHU; TTepeX0/i K HOBOMY OCHOBaHUIO. JlecATUYHBIN U HATYpaJbHBIN Jorapru(MBbI, YUCIO €.
[IpeoOpa3oBaHus BbIpaKEHUH, BKIIOYAIONIUX apH(PMETHUECKHUE OIepali, a TaKkKe Oleparun
BO3BE/ICHUS B CTEIICHb U JIOTapU(PMUPOBAHUS.

Tpuronomerpus

CuHyc, KOCHHYC, TaHT€HC, KOTAHI'€HC MTPOM3BOJIBHOTrO yria. Panqnannas mepa yrina. CHHYC, KOCHHYC,
TAHI'€HC M KOTaHreHC 4ucia. OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIAECTBA. DOPMYIbI IPUBEACHMUS.
CuHyC, KOCHHYC M TaHT'€HC CyMMBbl U Pa3HOCTH ABYX yrioB. CMHYC M KOCHHYC JIBOMHOTrO YIJIa.
@opmynsl  TONOBUHHOTO yria. [IpeoOpa3oBaHus CyMMBI TPUTOHOMETPUYECKUX (YHKIUHA B
NPOU3BEJCHUE U MPOM3BEACHUS B CyMMY. BbIpakeHHEe TPUTOHOMETPUYECKUX (YHKIUH dYepe3
TaHTEHC MOJIOBUHHOTO aprymenTa. [Ipeobpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAKECHUH.
[Ipocreiilre TPUrOHOMETPUYECKUE YPABHEHUS. PellIeHUs TPUTOHOMETPUUECKUX YPaBHEHUM.
IIpocreiilre TPUrOHOMETPUYECKUE HEPABEHCTBA.

ApKCHHYC, apKKOCHHYC, QpKTaHI'€HC, apKKOTAHT€HC YUCIIA.

DOyHKIUHT



Oynkiuu. OO0acTh ompeneieHuss W MHOXKeCTBO 3HaueHuid. ['paduk ¢ynkmuu. IlocrpoeHue
rpaduKoB (QyHKIUH, 3aJaHHBIX pa3iM4YHbIMM crocoOamu. CBoOHCTBa (DYHKIMI: MOHOTOHHOCTB,
YETHOCTh U HEYETHOCTh, IEPUOAUYHOCTh, OFPaHUYEHHOCTb. [IpoMexxyTKH Bo3pacTaHus U yObIBaHuU,
HauOoJIblIee U HAaMEHbIIIEe 3HAUCHHsI, TOYKH SKCTpeMyMa (JIOKaJIbHOIO MaKCUMyMa U MUHUMYMa).
Beimykinocts Gynkuuu. I'paduueckas unrepnperanus. [Ipumeps! GyHKIMOHAIBHBIX 3aBUCUMOCTEH B
pEaJIbHBIX ITPOLECcCaxX U SBICHUSIX.

Crnoxnas ¢pyHkuus (kommo3uius GyHkmnuii). Bzanumao obpatubie dyHkiun. O01acTh ONpeaeneHus u
obmacth 3HaueHWi oOpatrHoil QyHkiuu. ['padukx obparHoi (ynkuuu. Haxoxxnenue ¢yHKIMH,
oOpaTHOM JaHHOM.

Crenennass (QyHKIUS C HaTypaJbHBIM IIOKa3aTelieM, €€ CBoiicTBa M Tpaduk. BepruxampHbie U
rOpPU30HTAJIBHBIE ACUMITOTHI TpaduKoB. I'paduxu qpoOHO-TUHEHHBIX (YHKITUIA.
Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rpadUKH, TEPUOJUIYHOCTH, OCHOBHOW NIEPUO/I.
OOparHbie TpUuroHOMeTpudecKre (yHKIINU, HX CBOMCTBA U Tpa(uKH.

[TokazarenpHas QyHKIMS (PKCIIOHEHTA), €€ CBOICTBA U rpaduk.

Jlorapudmuueckas GpyHkuus, ee cBOWCTBA U rpaduK.

IIpeoOpa3oBanus rpaduKoB: MapauieabHbIN IEPEHOC, CHMMETPHUSI OTHOCUTEIBHO OCeH KOOPIUHAT U
CUMMETpHUSl OTHOCUTENIBHO Hayaja KOOpAMHAT, CHUMMETPHUsl OTHOCHUTEIBHO MpsAMOM y = X,
PacTsDKEHUE U CKaTue BAOJb OCEH KOOPAMHAT.

Havana maTeMaTH4eCKOro aHaJmu3a

[Tonstue o mpexnene nocnenoBarenbHOCTU. CylllecTBOBaHUE NpPEENa MOHOTOHHOM OrpaHUYEHHOMN
[OCJIe0BATENbHOCTH. JIJINHA OKPYKHOCTH M IUIOLIA/b Kpyra Kak Ipeleibl M0CIe0BaTeIbHOCTEN.
BeckoneuHo yOwpIBaromiasi reoMeTpuyeckass mpodeccuss m ee cymma. TeopemMbl O Tpeaenax
nocnenoBarenpHocTel. [lepexon k npenenam B HEPaBEHCTBAX.

[TonsTre o HenpepbIBHOCTH (pyHKIMKU. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX (PYHKIIMAX.

[Tonsitue o mpenene ¢pynkiuu B Touke. [loBeaenune GpyHKInii Ha 6ECKOHEYHOCTH. ACUMITOTHI.
[lonatue o mnpou3BOAHOW (QYHKIMH, (PU3MYECKHMH W T'eOMETPUYECKHUH CMBICT IPOU3BOAHOM.
VYpaBHeHHe KacaTelabHOH K rpaduky ¢yHkiuu. [IpousBogHbIE CYyMMBI, pa3HOCTH, IPOU3BEICHUS U
yacTHOro. [Ipon3BOHBIE OCHOBHBIX 3JeMEHTapHbIX QyHKIuUH. [Ipon3BoaHbIE CIOKHOW U 0OpaTHOM
¢bynkuuii. Btopas mnpousBonHas. [IpuMeHeHMe NpPOM3BOIHOW K HCCIENIOBaHUIO (YHKIMH U
MOCTPOCHHIO TpadukoB. Mcnoab30BaHME NMPOU3BOAHBIX MPH PELICHUH YpaBHEHUH U HEPABEHCTB,
TEKCTOBBIX, (PM3MUECKUX U TI'EOMETPUYECKUX 3aj[ay, HAXOXKJIECHUM HauOOJBbIINX W HAUMEHbBIIMX
3HA4YCHMUI.

[Tnomans kpuBonuHelHoW Tpanenuu. [loHsTe 00 ompexneneHHOM uHTerpaie. llepBooOpazHas.
IlepBooOpasHbie »nemeHTapHbIX GyHKuuMi. [IpaBuia BbruucieHus nepBooOpasHbXx. Dopmyna
Herotona-Jleitbnuna.

[Ipumepsl MCHOIB30BaHUSI NMPOU3BOAHON JUISl HaXOXKJIEHUS HAWYYIIEro PEUIeHHs] B MPUKIAIHBIX
3amavyax. HaxoxkneHue CKOpOCTH Ajsi mpolecca, 3aaHHOro ¢gopmyinoi unu rpadukom. Ilpumepst
MIPUMEHEHUS UHTerpana B (pusuke u reomeTpuu. Bropas npousBoaHas u ee pU3NIECKUI CMBICIT.
YpaBHeHHsI M HEPABEHCTBA

Perienue panmoHanbHbIX, TOKAa3aTeIbHBIX, JOTrApUPMHUUECKUX U TPUTOHOMETPHUUECKUX YpaBHEHUH U
HEpaBEHCTB. PelieHne nppalnroHalIbHbIX YPAaBHEHUN U HEPABEHCTB.

OcHOBHbIE TpPHEMBl pEHIEHHS] CUCTEM YypPaBHEHUM: TIOACTAHOBKA, ajlreOpanyeckoe CIOXKEeHHeE,
BBEJICHUE HOBBIX NEPEMEHHBIX. PABHOCUIILHOCTh YpaBHEHHM, HEPABEHCTB, cucTeM. Perienue cucreM
YpaBHEHUN C JBYMsI HEU3BECTHBIMH (TIPOCTEHIIIME THUTIBI). Pelenune cucTteM HEpaBEHCTB C OJHON
MePEMEHHOM.



JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO 0  cpenHeM — apu(METHUECKOM M CPEJHEM
reOMETPUUECKOM JBYX UHUCEIL.

Hcnonws3oBanue CBOWCTB M rpaduKoB (DYHKIHMI MPH PEIICHHH ypaBHEHHH W HEpaBEHCTB. Merox
UHTEpBAJIOB. V300pa)xeHHEe Ha KOOPAMHATHOH IUIOCKOCTM MHOXXECTBA PpEIICHUN ypaBHEHUH U
HEPaBEHCTB C /IByMs [IEPEMEHHBIMU M UX CUCTEM.

[IpumeHeHne MaTeMaTHYECKMX METOJOB Ui PEIICHUs COAEPIKATEIbHBIX 3aJady M3 pPa3InYHBIX
obacTeil HayKH U MpakTUKU. MHTeprpeTanus pe3yinbTrara, y9eT pealbHbIX OTpaHHYCHHH.
DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BepOSITHOCTeH

Tabnuunoe u rpaduyeckoe MpeacTaBIeHUE JAHHBIX. UMCIO0BbIE XapaKTEPUCTUKU PSIIOB JTaHHBIX.
IToouepenHblii ¥ OJHOBPEMEHHBIH BBIOOP HECKOJIBKMX JJIEMEHTOB W3 KOHEYHOI'O MHOXECTBA.
@®opMynbl yHMClIa MEPECTAaHOBOK, COUYETAHUH, pa3MelleHuil. PemeHne KOMOMHATOPHBIX 3ajad.
@®opmyna 6unoma Heiorona. CBoiicTBa OnmHOMHANbHBIX Kod(¢unmentoB. Tpeyromsauk Ilackans.
DneMeHTapHbIE U CIIOKHBIE COOBITHS. PaccMOTpeHMe ciiydaeB u BEPOATHOCTh CYMMBI HECOBMECTHBIX
COOBITHI, BEPOSITHOCTH TPOTHUBOIOIOKHOTO COOBITHS. [lOHATHE O HE3aBHCUMOCTH COOBITHI.
BeposiTHOCTB U cTaTUCTHUECKAs YacTOTa HACTYIIEHUSI COOBITHSL.

TEMATHUYECKOE IINTAHUPOBAHHUE

B Tom umncie
I'naBa Copepxxanue maTepuajia KOJ::;::::BO KOJINYeCTBO
KOHTPOJILHBIX pa0doT
10 xanace

1 [ToBTOpEHue 2
JenmnMocTs uucen 7 1

3 MHOro4JIeHBI. Anrebpanueckue 14 1
YPaBHEHHS.

4 Crenenpb c JNENCTBUTEIIbHBIM 8 1
MOKA3aTeJEeM.

5 CrenenHas GyHKUIUSA 16 1

5 [Toka3zarenbHas QyHKIMS 11 1

6 Jlorapudmmueckas GyHKIUSA 23 2

7 Tpuronomerpudeckue GopMyIbl 22 1

8 TpuroHomeTrpuueckue  ypaBHEHUS U 26 2
HEPABEHCTBA
[ToBTOpEHue 7
Hroro 3aron 136 10

11 knace

1 Tpuronomerpuyeckue GyHKIUU 11

2 IIpousBogHass M €€ TreOMETPUYECKUN 22 1
CMBICT

3 IIpumeHeHne MIPOU3BOTHOMN K 20 1
HCCIIEIOBAHUIO (DYHKITMH

4 Wurerpan 16 1




KomOunaTtopuka 10
DNEeMEHTBI TEOPUH BEPOSITHOCTEN 12
Craructuka 5

Hrtorosoe noBropeHue 36
Hroro 3aron 132
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