MYHUIIUTIAJILHOE BIOKETHOR
OBLIIEOBPA30OBATEJILHOE YUPEXJIEHUE
TUMHA3US Ne 19 UMEHU H.3. [TOTIOBUYEBOI
T. TATIELIKA

PABOYAS ITPOI'PAMMA
11O AJITEBPE U HAYAJIAM MATEMATHUYECKOI'O
AHAJIM3A JIUISA 11 KJIACCA
(yriryOneHHBIN YpPOBEHB)

DKCIepT MpOrpaMMBI;
3aMECTUTEb IUPEKTOpa
AnsobeBa E.A.



PA3JIE |
MOSICHUTEJIBHAS 3AIMCKA.

1. Hean

e (opMHupoBaHHUe TIpEACTABICHUN 00 MIESIX M METOJaX MaTeMaTHKH; O MaTeMaTWKe KaK YHHBEPCAJIBbHOM S3bIKE HAYKH, CPEICTBE MOJCIUPOBAHHS
SIBJIEHUM U IIPOLIECCOB;

® OBJIA/ICHHe YCTHBIM U IHMCbMEHHBIM MAaTE€MAaTUYECKUM $3BIKOM, MaTE€MAaTUYECKMMU 3HAHUSAMH M YMEHHSIMM,HEOOXOAMMBIMU Ui H3Yy4EHUS
HIKOJIbHBIX €CTECTBEHHO-HAYUYHBIX JUCLMIUIMH, Ul IPOAOJDKEHHs 00pa30BaHUS U OCBOEHHs M30paHHOM CHelnaibHOCTH Ha COBPEMEHHOM YPOBHE;

e pa3BUTHeE JIOTUYECKOTO MBIIUIEHUS, aITOPUTMHUYECKON KYyJIbTYphl, MNPOCTPAHCTBEHHOIO BOOOpa)XEHHUs, PA3BUTHUE MATEMATUUYECKOTO MBIIIJICHUS U
UHTYUIMH, TBOPUYECKUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM JUIsl TPOAOIKEHHsI 00pa30BaHUs U JUIsl CAMOCTOSATENIBHOM JESTeNbHOCTH B 00J1aCTH
MaTEMaTHKH ¥ €€ PUWIOKEHUI B Oyayiei mpodeccHoHanbHOM e TeTbHOCTH,

e BOCIHMTAHHE CPEICTBAMU MATEMAaTUKU KYJIBTYpPbl JUYHOCTH: 3HAKOMCTBO C MCTOPHEH PAa3BUTHS MATEMAaTUKH, 3BOJIOLUEH MaTeMaTUYECKUX HIEH,
[IOHMMaHHE 3HaYMMOCTH MaTeMaTHKH JUIs 0OIIECTBEHHOI O IIporpecca.

2. HopmaTuBHbIE NPABOBbIE JOKYMEHTHI,

HA OCHOBAHHM KOTOPBIX pa3paboTaHa padoyasi mporpaMmma
®enepanbHblil 3ak0H «O0 00pazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 Ne273-D3 (¢ u3MEHEHUSIMU U IOTIOTHEHUSIMH ).
[Tpuka3 MunucrepctBa oopazoBanus u Hayku Poccuiickoit deneparun ot 05.03.2004r. Ne1089 «OO6 yTBepxkaeHuu ¢enepaibHOro KOMIIOHEHTa
roCy/1apCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB HAUYAIBHOI'O OOIIEr0, OCHOBHOI'O OOLIET0 U CpeHEro (II0JHOro) 00LIero 00pa3oBaHus».
[Tpuka3 Muno6pazoBanus PO ot 09.03.2004r. Ne 1312 «O6 yTBepkaeHuu (penepaabHOro 6a3ucHOro yueOHOro riaHa U NpUMEpHbIX y4eOHBIX MJIaHOB /IS
o0pa3oBaTenbHbIX yupexxaeHuit Poccuiickoit deneparuy, peatu3yommx NporpaMmbl 00Iero oopa3oBaHUs».
[Tpuka3z MunucrepcTBa ob6pazoBanus U Hayku Poccuiickoit @eaepannn ot 19.12.2012r. Ne1067 «O6 yTBepx)aeHuN (PeaepaabHbIX MepeUHel YYeOHNKOB,
PEKOMEH/I0BaHHBIX (JIOMYIIEHHBIX ) K HUCIIOJIb30BAHUIO B 00pa30BaTEIbHOM IIPOLIECCE B 00pa30BaTENbHBIX YUPEXKICHUAX, PEAIN3YIOIUX 00pa3oBaTebHbIE
porpaMMsbl 0011ero 00pa3oBaHus M UMEIOIINX FOCyIapCTBEHHYIO akkpeauTaluio, Ha 2013/14 yueOunsblii rog» @3 (¢ U3MEHEHUSAMU U JJOTIOJTHEHUSMHN).
[Ipuka3z MunucrepcTBa ob6pazoBanus U Hayku Poccuiickoit @enepanun ot 31.03.2014r. Ne253 «O6 yrBepkaenuun denepanbHbIX IEpeuHel y4eOHUKOB,
PEKOMEH/IOBaHHBIX K UCIIOJIb30BAHUIO MPH pean3alii UMEIOIIUX FOCYAapCTBEHHYIO aKKpPEeIUTAIlMI0 00pa30BaTeIbHBIX MPOTrPAMM HA4aJIbHOTO OOIIIETo,
OCHOBHOTO 00111eT0, CpeHero odiiero oopazoBanus» O3 (¢ U3MEHEHUSIMHU U TOTIOTHEHUSIMHU).
[Ipuka3z MunuctepctBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 09.06.2016r. Ne699 «O06 yTBEepKAeHUN TIEPEUHSs OpTaHU3aINH,
OCYIIECTBIISIONIUX BBIMTYCK Y4€OHBIX TOCOOMI, KOTOPBIE JOMYCKAIOTCS K MCIOJIB30BaHUIO MTPH pealn3alii UMEIOIUX FOCYyAapCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeNbHBIX POrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CPEAHEro 00IIEro 00pa3oBaHMsI».
YcraB MBOY rumuazuu Nel9 r.Jlunenka.



e JlokanpHbIN akT TUMHA3HH «[loOXKEHNE O CTPYKTYype, MOPSIIKE pa3pabOTKH U YTBEPKIACHHS pad0ovrX MPorpaMM yudeOHBIX MPEAMETOB, KypcoB (MOIyJIei)
B MBOY rumnazuu Nel9 r. Jlunenika, peanu3syromieii 00pazoBareiibHbIe TPOrpaMMbl OCHOBHOTO U CPEIHETO O0IIero 00pa3oBaHMs B COOTBETCTBHH C
¢denepaabHBIM KOMIIOHEHTOM T'OCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAPTaY.

e OcHoBHas oOpasoBareiibHas MporpaMMa OCHOBHOTO o01iero oopazopanuss MBOY rumuazuum Nel9 r. Jlunerka

3. CBeennsi 0 mporpaMme, Ha OCHOBAHHMHM KOTOPOH pa3padorana padouyasi nporpaMmma, 000CHOBaHue e€ BbIOOpa,

HHpopMAanKs 0 BHeCEHHBIX M3MEHEHHUNAX U UX 000CHOBaHUe.

Pabouas nporpamma npeamera «AnireOpa 1 Hayala MaTeMaTHYECKOro aHAJIM3a» pa3padoTaHa Ha OCHOBE:
e (eneparbHOro KOMIIOHEHTA FOCYAapPCTBEHHOIO CTaHAAapTa OCHOBHOI'O 00IIEro 0Opa3oBaHMUs;
® IIPUMEPHOI MpOrpaMmbl OCHOBHOT'O 00II€ro 00pa3oBaHus 10 MaTEMATHKE;
e aBTOPCKOM IpOrpaMMsl o anredpe U HauanaM MareMaTuuyeckoro aHanu3sa ais 10-11 knacca (yriy6nénnsiit yposens) I'.K.MypasuHa.
[IpuunHOi BEIOOpa MpOrpamMMbl OCTYKUJIO CIELYIOIIEE:
® [porpaMma peaju3yeT JesTeIbHOCTbHBIN 1M0X0 B 00ydeHUH anredpe ¥ HavyajgaM MaTeMaTHYecKOro aHajlu3a, UJer Iu(QepeHIIMpOBAHHOIO NOIX04a K
00y4eHHuIo;
e [POrpaMma peasn3yeT UJICI0 MEXIPEIMETHBIX CBA3EH IIPU PEIICHUH IPUKIAJAHBIX 33/1a4, 33/1a4 U3 CMEXKHBIX JUCLHUILINH U PEalbHOMN KU3HU; IIOCTPOCHHUS
U MCCIIE0BaHUsl MaTEMaTUUECKUX MOJEIEH JUIsl ONUCAHUs U OLEHKU PE3yJIbTaTOB CBOEH pabOThl, COOTHECEHUSI UX C MOCTaBJICHHOM 3aJayell, ¢ JINYHBIM
KU3HEHHBIM OIIBITOM.

e VYMK OCHAaIIEH p33H006p3,3HI)IMI/I MCTOAUYCCKUMHN PCKOMCHAAUAMU, HOCO6I/I$[MI/I, ANOAKTHYCCKUM MaTCpruaioM, a TaAKKE y‘Ie6HI/IKaMI/I " 3aJa4yHUKaMH K
HHM.

JanHas paboyast mporpaMma HOJTHOCTBIO COOTBETCTBYET aBTopckoii mporpamme I'.K.MypaBuna no anredpe u Hadyanam MaTeMaTHueckoro ananmsa amst 10-
11 knaccoB (yriayOaEHHBIH yPOBEHB), H3MEHEHHI HET.

4. Onpenenenne MecTa y4eOHOr0 nmpeamera, kypca (MoayJisi) B yueOHOM IJIaHe.

B cootBercTBHM ¢ yueOHbIM m1aHOM MBOY rumuazuu Nel9 Ha usydeHue npeamera «AnreOpa U Hadalla MaTEeMaTHYECKOro aHanmu3a» (YriayOnEHHbIH ypOBEHb)
otBenieHo 175 yacoB u3 pacuéra 5 ydeOHBIX 4yacoB B Henelo (4 yaca - GeiepaibHbI KOMIIOHEHT, | 4ac — pernOHaIbHBIA KOMITOHEHT).

5. Uudopmanus 00 yueOHuKe.

Anre0Opa v Hayaia MaTeMaTHYECKOTO aHau3a. YIy0aéHHbIH ypoBenb.11 kiacc. : yueOnuk /I'K.Mypasut, O.B.Mypasuna. — M.: [Ipoda, 2013

PASBJIEJ 11
COJEP)KAHWE PABOYEI TIPOTPAMMBI



YUCJIOBBIE U BYKBEHHBIE BBIPAYKEHU A

JlenumocTp nenbix yncen. Jlenenue ¢ ocratkoMm. CpaBHeHus. Pemenne 3a1ad ¢ 11e109UCICHHBIMUA HEM3BECTHBIMU.

Kommnekcusie uncna. ['eomerpuueckas HHTEpIpETaIis KOMIUIEKCHBIX YHCET.

JlelicTBUTENbHAST 1 MHMMAsi 4acTh, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4Hcia. Anredpandeckas U TPUTOHOMETpHUYECKas (OPMBI 3alUCH KOMIUICKCHBIX YHCEl.
Apudmernueckue NeiCTBUS HaJl KOMIUIEKCHBIMU YHCIIaMU B pa3HbIX ¢opMmax 3anucu. KomiiekcHo conmpsbkeHHbIe ynciia. Bo3BeaeHne B HaTypaibHYIO CTEIEHb
(popmyna Myaspa). OcHOBHasI TeOpeMa anreOpsbl.

MHorouseHsl OT OJHOW mMepeMeHHOW. JlemuMocTh MHOTroOwIeHOB. JleneHue MHOTO4YWIEHOB € OCTaTKoM. PalMoHanbHbIE KOPHU MHOTOWIEHOB C II€JIBIMU
kodddunmentamu. Pemenue nensix anredpandeckux ypaBHeHuil. Cxema ['opaepa. Teopema besy. Uncno kopHel MHOTOUYIICHA.

MHorouseHsl OT JBYX MepeMeHHbIX. DOpMysbl COKpAIlEHHOTO YMHOXEHHS Uid crapmmx creneHeil. bunom Hpiorona. MHOrousneHsl OT HECKOJBKHX
MEPEMEHHBIX, CHAMMETPUICCKIE MHOTOUIICHBI.

OYHKIMU

@Oynkiun. O6macTk onpeaereHus 1 MHOXecTBO 3HaueHui. ['paduk ¢pynkuuu. [TocrpoenuerpadukoB ¢yHKIMH, 3aJaHHBIX Pa3IMYHBIME criocobamu. CBOHCTBa
(GyHKIUI: MOHOTOHHOCTH,YE€THOCTh M HEUYETHOCTh, MEPUOJUYHOCTh, OTPAHUYCHHOCTH. [IpOMEXYyTKH BO3pacTaHUs HYyOBIBaHUS, HAaMOOJbIIee M HaUMEHbBIIIEEe
3HAYEHUS, TOYKH IKCTpeMyMa (JIOKaJTbHOTO MaKCUMyMa UMHHUMYMa). Beimykinocts ¢yakiuu. I'padudeckast uatepnperarus. [[puMeps! GyHKITMOHATHHBIX
3aBHCHMOCTEH B pealbHbIX MPOLIECCaX U SBICHUSX.

Crnoxnast ¢pyHKIusS (KoMro3uius pyHknmii). Bzaumuo obpatHeie ¢pyHKImu. O0acThomnpeesieHuss U 00JacTh 3HaUeHUH oOpatHoi (pyHKkimu. ['paduk obpaTHOH
¢dbynkun. Haxoxnennepynkuuu, oopaTHON JaHHOM.

[TpeoOpa3oBanusi rpaduKOB: HMapaIIeTbHBIA MEPEHOC, CHMMETPUS OTHOCHTEIHHO OCEHKOOPAWHAT U CUMMETPHUSI OTHOCHUTEIIHO Hadajla KOOPAWHAT, CHMMETPUs

OTHOCHUTCJIIBHO HpHMOﬁy = X, PaCTAKCHUC U CKATHUC BAOJIb oceit KOOpJAHUHAT.
HAYAJIA MATEMATHYECKOI'O AHAJIN3A

ITonatue o npexaene nocuenoBareabHOCTH. CylECTBOBaHUE IpeJiela MOHOTOHHON OTrpaHUYEHHON IOCIIEJOBATEIBHOCTU. JIMHA OKPYKHOCTH M IUIOIIAAb Kpyra
KaK MpejesblnocieoBarenbHocTell. beckoHeuHo yObIBarolas reoMeTpuyeckas nporpeccus U ee cymma. Teopemsl o npeaenax nocinepoBatenbHocTel. [lepexon k
npeneinaMm B HepaBeHcTBax.[loHsiTue o HempepbhlBHOCTH (yHKIMU. OCHOBHBIE T€OpeMbl O HempepblBHBIX (QyHKIUsAX.IIoHATHE O mpenene (QyHKIUU B TOYKE.
IToBenenue ¢pyHKIMNA Ha GECKOHEYHOCTU. ACUMIITOTHI.

[TonsiTre o mpou3BogHON (PyHKIMHU, (PU3HUECKUN U TEOMETPUUECKUI CMBICII TPOU3BOIHON. YpaBHEHHUE KacaTelbHOH K rpaduky ¢pyHkuuu. [TponzBogHbIE CyMMBI,
Pa3sHOCTH, IPOM3BEAECHUS UYacTHOro. IIpon3BOIHBIE OCHOBHBIX 3€MeHTapHbIX (QyHKIMHA. [Ipon3BoHbIe crokKHON M 0OpaTHOM (yHKUMHA. BTOpas npousBoHast.
[IpumeHeHne NMPOU3BOAHON K HCCIENOBAaHUIO (YHKIMIM MOCTpoeHuto rpadukoB. Vcrnonb3oBaHue MPOU3BOJAHBIX MPHU PELICHUH YPAaBHEHUN M HEPAaBEHCTB,IIPU
pEeLIeHNH TEKCTOBBIX, (PU3HMUECKUX U T€OMETPUYECKHX 3a/1a4, HaXO0KICHUN HanOOJIbIINX HHAMMEHBIINX 3HAYSHUH.

[Inomane kpuBonuHelHoM Tpanenuu. [lonstre 06 onpenenennom unrerpaie. [leppoodpasnas. IlepBoobpasnblie anemeHTapHbIX (GyHKIMH. [IpaBuia BeruucaeHUS
nepBooOpazHbix. dopmyna Hetorona-Jleitbuuna.

[IpuMepsl MCHONB30BaHUSA MPOU3BOJHOM IS HAXOXACHUS HaWIydlIero pelieHus BOPHUKIAJHBIX 3anadax. HaxoxzaeHue CKOpOCTH I mpouecca, 3aJaHHOTO

bopmynoit unurpaduxom. [Ipumeps npuMeHeHNs UHTErpaia B (u3MKe U reoMeTpuu. Bropas mpous3BoHast U eePU3NUECKUIl CMBICIT.
YPABHEHHUA U HEPABEHCTBA

Pemenne nppanoHaIbHBIX U TPUTOHOMETPUUYECKUX YPAaBHEHHH M HepaBeHCTB.OCHOBHBIC NMPHUEMBI PEIICHUsI CUCTEM yYpaBHEHHI: MOJICTAHOBKA, alreOpandyeckoe
CJIOKEHUE, BBEJICHUE HOBBIX MEPEMEHHBIX. PABHOCUIBHOCTh YpaBHEHUH, HEPABEHCTB, cUCTeM.PelieHue cucteM ypaBHEHUH ¢ IByMsI HEU3BECTHBIMU MPOCTEUILINX
TUNOB. PellleHre CUCTEMHEPABEHCTB C OJTHOM MEPEMEHHOM.



JlokazarenbcTBa HEpaBeHCTB. HepaBeHCTBO 0 cpeHeM apruMETUUECKOM B CPETHEMICOMETPUUECKOM IBYX 4uceln. Vcmonp30Bane CBOMCTB U rpaduKoB G yHKIIHIA
IIPYU PELICHUN YPAaBHEHUI U HEPABEHCTB.

Meton untepBaioB. M300paxeHne Ha KOOPAMHATHOMN MNIOCKOCTH MHOKECTBA PELICHUH YpaBHEHUIM HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.
[IpumeHeHne MaTeMaTUYeCKUX METOAOB /ISl PELICHUs COAEP KATEIbHBIX 3a/1a4 M3pa3IMYHbIX 00JIacTel HayKu M NpakTHUKU. VHTepnperanus pe3yibrara, yuyer
peanbHBIXOIPAHUYEHUN.

3JJEMEHTHI KOMBUHATOPUKH, CTATUCTHKH 1 TEOPUU BEPOSITHOCTEN

TabnuuHoe u rpaduyeckoe npeacTaBieHue JaHHbIX. UHCTIOBbIE XapaKTepUCTUKH psiioBAaHHbIX.[loouepeHblil 1 0 JHOBpEMEHHBIN BHIOOP HECKOJIBKHUX JIEMEHTOB
U3 KOHEUYHOTOMHOKeCTBa. DOpPMYIIBI YKCiIa MEePeCcCTaHOBOK, COYETaHUH, pa3merneHunid. Pemmenne komOunaropueixzagad. @opmyna 6unoma Hetorona. CpoiicTBa
OnmHOMHATBHBIX KodhdunmeHToB. Tpeyronpauk [Tackas.

DneMeHTapHbIe U CIIOKHBIE COOBITHUA. PaccMoTpeHue ciydaeB U BEpOSITHOCTh CYMMbI HECOBMECTHBIX COOBITUH, BEPOATHOCTb HMPOTHUBOIMOJIOXKHOTO COOBITHS.
[ToHATHE O HE3ABHCUMOCTH COOBITHIA. BEpOSTHOCTD M CTaTUCTHYECKAst YACTOTA HACTYIICHHS COOBITHS.

Paznea |11
TPEBOBAHMUA K YPOBHIO TIOATI'OTOBKHA YUAIIINXCA
(BBIMMYCKHUKOB)

B pesynbrate u3ydeHus MaTeMaTHKH Ha IPOQHIFHOM YPOBHE B CTapIICH MIKOJIE YUEHUK JOKEH

3HATH/TIOHMMATh.
e 3HayEHUE MATEMaTUYECKON HAyKH JUJISl PELIEHHUs 3a/1ay, BO3HUKAIOUIUX B TEOPUH U NMPAKTHKE; MIHPOTY U OTPAaHUYEHHOCTh MPUMEHEHUS] MATEMATHUYECKUX
METOJIOB K aHAJIM3Y M HCCIIEIOBAaHUIO MTPOLIECCOB U SBICHUI B MPUPOJIE U OOIIECTBE;
® 3HaYEHHWE MPAKTUKH U BOIIPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTHKe, 711 (OPMUPOBAHUS U PA3BUTHS MATEMATHUYECKOM HAYKH;
UJIEW PACHIUPEHUS YUCIOBBIX MHOXKECTB KaK CIoco0a MOCTPOSHHUSI HOBOTO MAaTEMaTUYECKOT0 anmnapara Jjisi pelieHus MPaKTUUeCKUX 3a7a4 U BHYTPEHHUX
3a/1a4 MaTEMaTHKH;
3HaYeHHUE UJIeH, METOJOB U Pe3yIbTaTOB ANTeOpbl U MaTEMATHUECKOTO aHAJIKM3a JIJIsl TOCTPOEHUSI MOJIENel pealibHbIX MPOIECCOB U CUTYaIIUH;
BO3MO>KHOCTH T€OMETPUYECKOTO SI3bIKa KaK CPEJICTBA OMUCAHUS CBOMCTB PEAbHBIX MPEIMETOB M MX B3AaUMHOTO PACTIONIOKECHHUS;
YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKH MAaTEMAaTUYECKUX PACCYXKIACHUH, UX TPUMEHHUMOCTh B PAa3JIMUHBIX 00JIACTSIX YEIOBEUECKON eATeTbHOCTH;
paznuuue TpeOOBaHUM, MPETBSIBIAEMBIX K JIOKAa3aTeIbCTBAM B MAaTEMaTHKE,eCTECTBEHHBIX, COIMATBHO-DKOHOMHYECKUX W TYMaHUTAapHBIX HayKax, Ha
MIPaKTHUKE;
® pOJIb AKCHOMATHKU B MAaTEMATUKE; BO3MOKHOCTh IMMOCTPOCHHSI MATEMAaTUYECKUXTEOPHU HA aKCMOMAaTHUUYE€CKOW OCHOBE; 3HAUEHUE aKCUOMATHUKU ISl APYTUX
obractel 3HaHUS U ISl IPAKTHUKHY;
® BEPOATHOCTHBIX XapaKTep pa3IMUHbIX MPOIIECCOB M 3aKOHOMEPHOCTEH OKPYKAIOIIETO MUPA.
yMeTh:



BBINOJIHATh apU(PMETUYECKHUE AEHCTBUSI, COYETass YCTHbIC U MMCbMEHHBIE NPUEMBbI,IPUMEHEHUE BBIUMCIIUTENBHBIX YCTPONUCTB; HAXOAUTh 3HAUCHUS KOPHS
HaTypaJbHOM CTENEHHU, CTENEHU C PALMOHAIBHBIM IIOKa3aTesleM, JOorapu@ma, HCHOIb3ys NpU HEOOXOAMMOCTH BBIYHUCIHUTENbHBIE YCTPOWCTBA;
I10JIb30BATHCS OLICHKOW U MPUKUIKON IIPU NMPAKTUUYECKUX pacueTax;

IIPUMEHSATD ITOHATHS, CBSI3aHHBIE C IEJTMMOCTBIO LIENBIX YUCEIL, IIPU PEILICHUN MAaTEMATUYECKUX 3a/1ay;

HaXOJUTb KOPHU MHOI'OWIECHOB C OHOM IIEPEMEHHOM, PACKJIaAbIBATh MHOTOWIECHBI HA MHOKUTEIH;

BBIIIOJHATh JCUCTBHUSI C KOMIUIEKCHBIMH 4YMCIAMH, I0JIb30BaThCS I'€OMETPUYECKON HHTEpIpEeTalred KOMIUIEKCHBIX YHUCEN, B INPOCTEHIIMX Clydasx
HaXO/UTh KOMIUIEKCHbIE KOPHU YPaBHEHUH C JeHCTBUTENbHBIMU KO3 (PUIIEHTAMU;

MIPOBOJIUTH MTPEOOPA30BAHUS YHCIOBBIX M OYKBEHHBIX BBIPOKECHHH, BKIIOUAIOLINX CTEIICHH, PaJuKaibl, JOrapupMbl 1 TPUTOHOMETPHUECKUE (DYHKITHH.
OTIpeNIeNIATh 3HaUeHUe (PYHKIMH [0 3HAYCHUIO apryMEHTa MPU PA3JIMYHBIX CIIOCO0ax 3aJaHus (QyHKIINH;

CTPOUTH TPapUKH U3YUYEHHBIX (DYHKIIHI, BBITOIHATH IPpe0Opa3oBaHus IpaHKoB;

OIUCBIBATH MO rpaduky u 1o Gopmyiie NoBeAeHUE U CBOWCTBA (PYHKIUI;

pelaTh ypaBHEHMsI, CUCTEMbl ypaBHEHUH, HEPABEHCTBA, UCIIOJIb3Ysl CBOMCTBA GYHKUMN U UX TpaduyecKue MpeaCTaBICHUS;

HaXO0/UTh CYMMY O€CKOHEUHO yObIBaIOIIEeH reOMETpUUECKUI IPOTrPECCHH;

BBIUUCIIATh IPOU3BOJIHBIE M NEPBOOOpa3HbIE 3JEMEHTApHbIX (YHKUMH, MPUMEHAS IMpaBUja BBIYUCICHHS MPOU3BOAHBIX U MEPBOOOPa3HBIX, UCHOJb3Ys
CIIPaBOYHbIE MaTEpPUAJIBI;

UCCIeIoBaTh (PYHKIIUH U CTPOUTH MX TPAPHKH ¢ IOMOIIBIO TIPOU3BOTHOMH;

pelaTh 3a/1auu ¢ IPUMEHEHUEM ypaBHEHUs KacaTeJIbHOU K TpapuKy GyHKINU;

pelaTh 3a/1aun Ha HaXO0XKJIeHHE HauOOJIbIIEero 1 HAMMEHbIIEr0 3HaUYeHHUs (PYHKIIMU Ha OTPE3KE;

BBIYHCIIATH IUIOIAAb KPUBOJIMHENHON Tpalenuy;

pelmaTh palMoOHaJIbHbIE, MOKa3aTeldbHble M Jorapu(MUUYECKUE YpaBHEHHs M HEPABEHCTBA, WpPpAIlMOHAIbHBIE M TPUTOHOMETPUYECKHE YpaBHEHUS, UX
CUCTEMBI;

JTIOKa3bIBATh HECIIOKHBIE HEPABEHCTBA,

penaTh TEKCTOBBIE 337ja4M C IIOMOIIBIO COCTABJICHUS YPABHEHMM, U HEPABEHCTB,MHTEPIIPETUPYS PE3YNIbTAT C YYETOM OTPAaHUYECHUH YCIOBUS 3a/1a4U;
n300pakaTh Ha KOOPJIMHATHOM MIIOCKOCTH MHOXKECTBA PEILIEHUH ypaBHEHHUI U HEPABEHCTB C JIBYMS IEPEMEHHBIMU U UX CUCTEM.

HaXO/UTh NPUOIMKEHHbBIE PEILICHHs YPAaBHEHUI U UX CUCTEM, UCTIONb3Ys TpapruecKuil MeTox;

pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHUEM I'paMueCcKUX MpeICTaBIeHUH, CBOMCTB (GyHKINH, TPOU3BOAHOIM;

pemaTh mpocTelre KOMOMHATOpHBIE 3a7a4ll METOJIOM Tepedopa, a TAKXKe C UCHOJIb30BAaHUEM M3BECTHBIX (OpMyIl, TpeyroibHuKa Ilackans; BBIYMCIATD
ko3 uureHTs OnHoMa HproToHa 1o popmyiie 1 ¢ UCTIONb30BaHUEM TpeyrojibHuKa [lackars;

BBIUUCIIATH, B MPOCTEHIINX CIIy4asiX, BEPOATHOCTH COOBITHUI HAa OCHOBE MOJICUETa YKcia UCXO/I0B.

HCIOJIB30BATDH HpHOﬁpeTeHHble 3HAHUHA U YMCHUSA B HpaKTquCKOﬁ ACATECJIbHOCTH U HOBceHHeBHOﬁ ZAKM3HU JId:

MPAaKTUYECKUX pacyeToB Mo (opmyiaM, BKIOYas (OpMyIbl, COAEpKaIMe CTENEeHM, PaJAUKajbl, JOrapu(gMbl U TPUTOHOMETpHUYECKHE (YHKLIHHU, MpPU
HE00XO0IMMOCTH UCIOJIB3YSl CIPAaBOYHbIE MAaTEpUAIbl U MPOCTEUIINE BHIYUCIUTENbHBIE YCTPONUCTBA;

ONMCAHMUS M HCCIIEAOBAHUS C IMOMOUIbI0 (YHKUUH pealbHbIX 3aBUCUMOCTEH, MPEICTaBICHUAMX TpapUUecKH; MHTEpIpeTaluu rpaduKoB peatbHbIX
IIPOLIECCOB;



peLIeHHs] TEOMETPUUECKUX, (PU3NUECKUX, IKOHOMUYECKUX U APYIUX MPHUKIAIHBIX 33134, B TOM YHCIIE 33/a4 Ha HauOONIbIINEe U HAUMEHbIINE 3HAYEHUS C
IIPUMEHEHHUEM allapara MaTeMaTHYECKOT0 aHAIN3a;
IIOCTPOEHHUS U UCCIEA0BAHUS IIPOCTEUIINX MATEMATUHYECKUX MOJIEIIEH;
aHaJM3a peabHBIX YUCIOBBIX JAHHBIX, IPEJICTABICHHBIX B BUAE AUArpamMM, rpaduKoB; s aHaIu3a HH(GOPMAIIMK CTATUCTHYECKOTO XapaKTepa,
- IPUOOPETEHNUS MPAKTHUECKOTO OTBITA S TeIbHOCTH, IPEAIIECCTBYIOMIEH POPeCcCHOHATBHOM, B OCHOBE KOTOPOM JIKUT JaHHBIM yU4eOHBIH MpeaMeT.
(ITpuka3z Muno6pnayku Poccun ot 10.11.2011 N 2643).

TemaTn4yeckoe IVIAHMPOBaHHUE C YKA3aHHEM KOJHMYECTBA YaCOB, OTBOAMMBIX HA OCBOCHHE KAMKI0H TeMbl
KoimmuecTBo

4acoB

Ha3Banue pa3nesia/TeMbl

o

IloBTOpenue maTepuana 10 kiaacca.

IToBropenue. yHKIMM.

IToBTOpenue. CTeneHn U KOPHH.

IToBropenue. [TokazarensHas u orapudmudeckas QyHKIHH.

IloBTOpEHUE. YpaBHEHNS U HEPABEHCTBA.

IToBropenue. Tpuronomerpusi.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3a.

IToHsATHE O HENIPEPBIBHOCTU (DYHKIIMH.

OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (PYHKITHSX.

MeTo1 HUHTEPBAJIOB.

[TonsiTue o npenene GyHKIUHU B TOUKE.

[TonsiTHE O Mpeee NOCIEN0BATENBHOCTH.

CymiecTBoBaHuE Mpefiesia MOHOTOHHON OrpaHUYEHHON NOCIIe0BaTENbHOCTH.
JlIHa OKPY>KHOCTH U IIJIOLIA/Ib Kpyra KakK Mpeesibl MOCIe0BaTeIbHOCTEH.
JlenuMocTh 1enbIX uncen. JleIeHue ¢ OCTaTKOM.

beckoHeuyHo yObIBatoliasi reoMeTpruIecKasi Mporpeccus 1 ee cymma.
Pemenue 3a1a4 ¢ 1e104MCIEHHBIMA HEN3BECTHBIMU. CpaBHEHUS.

TeopeMsl 0 pezenax mocie10BaTeIbHOCTEM.

Ilepexon k npeenam B HEpaBEHCTBAX.

[loBeenue QpyHKIMI HA OECKOHEUHOCTH.

ACHMIITOTHI.

KonrtponbHas padora Nel o teme «HenpepbIBHOCTb U TIpeesbl QYHKIHN.
AHanu3 KOHTPOJIbHOM pabOTHI.

[TonsiTHE O MPON3BOAHON (DYHKITHH.

DU3NYECKUI U TEOMETPUYECKHI CMBIC MPOU3BOTHOM.

YpaBHeHHe KacaTeNbHOU K TpaguKy QYHKIIHH.

WIN RPN
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IIpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEACHUS U YACTHOTO.

ITpon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHH.

[Tpoun3BogHBIE CIIOXKHOU U 00paTHON (YHKIIHA.

Bropas npousBoHas u e€ GU3NYECKHiA CMBICIL.

Kontponbnas padota No2 o reme «IIpousBogHast GyHKIHM.

RN RN O

[IpumeHneHne mporu3BOIHON K HCCIeI0BaHUIO (DYHKIUI U MOCTPOCHUIO TPaQHKOB.

[EEN
a1

Hcnonp30BaHue MPOU3BOAHBIX IPU PEIICHUU YPaBHEHUH U HEPABEHCTB, TEKCTOBBIX, (DU3UYECKUX U
reoMeTpHUecKuX 3ajau. 1

w

Hcnonn3oBanue IMPONU3BOAHBIX ITPHU HAXOXKICHUN HauOOJIBIIINX U HAMMEHBIINX 3HAaYeHUH. 1

Kontposnbnas padota Ne3 o teme «IIpumeHeHne mpou3BOIHOM.

AHanu3 KOHTPOJIbHOM pabOTHI.

HaxoxaeHnue ckopocTu 1j1s mpoiiecca, 3aJaHHOro (opMyIIoi win rpadukoM.

[IpuMeps! HCIIOIB30BaHKS POU3BOIHOM I HAXO0KICHNS HAWTYYIIEro PEHICHUS B IIPUKIIAIHBIX
3ajayax.

PRk w

[Ino1mane KpUBOJMHEWHON TpANECIUH.

[ToustHe 00 OIIPCACIICHHOM MHTCTPAJIC.

ITepBooOpasnas.

IlepBooOpasHble 351eMEeHTapHbIX (QYHKIUH.

[IpaBuia Beruncienus nepBooopasubix. opmyna Hetotona - JleiOnuna.

Kontponbnas pabota No4 o reme «uTerpan u nepooOpazHasy.

AHanu3 KOHTPOJIbHOH paboThI.

[Ipumepsl npuMeHeHNs! MHTerpasa B QU3UKe U TEOMETPHUH.

PR RN R R |w

YPaBHeHI/Iﬂ U HEPABCHCTBA.

w
a1

MHoOrouseHsl OT OJJHON EPEMEHHOM.

JenumMoCcTb MHOTOYJICHOB.

Z[eJ'IGHI/Ie MHOI'OYJICHOB C OCTAaTKOM.

PannoHasibHble KOPHH MHOTOWJIEHOB C LIEJIbIMU KO UITUEHTAMH.

Penienue nenpix anrebpanyeckux ypaBHEHUH.

Cxema I'opuepa. Teopema besy. Uncno kopHE MHOTOUJIEHa.

MHOro4jIeHHl OT ABYX IICPCMCHHBIX. CDOpMy.TIBI COKPAIICHHOI'0 YMHOKCHHUA JIA CTapIINX CTEIICHEH.

bunom HeroTona.

RRrRR R ke

MHoOro4jieHbsl 0T HECKOJIbKUX MNEPCMCHHBIX, CHMMCTPUYICCKHUEC MHOT'OYJICHEIL.

Pemenne panoHaabHbIX YPaBHEHUH U HEPABEHCTB.

YpaBHEHHsI U HEPABEHCTBA.

OcHOBHBIC IMPUCMBI pCHICHUSA CUCTEM ypaBHeHHfII IMoACTaHOBKA, anre6pqueCKoe CJIOXKCHHC,
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BBCICHHNC HOBBIX IICPECMCHHBIX.

Pemenue cucrem ypaBHEHHUI C IByMsI HEU3BECTHBIMU MTPOCTEUIINX TUIIOB.

Pemienue cuctem HEpaBEHCTB € OJHON NTEPEMEHHOM.

w

Jloka3zarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(METHYECKOM U CPEIHEM
IeOMETPHUYECKOM JBYX YHUCEIL.

Vcnonp3oBaHne CBOMCTB U TpauKoB (PYHKIMI IPU PELICHUN YPAaBHEHUI U HEPABEHCTB.

N300pakeHre Ha KOOPIUHATHOW TUIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUI M HEPABEHCTB C IBYMS

INEPEMEHHBIMU U NX CUCTEM

[IpuMeHeHne MaTeMaTUueCKUX METOJIOB JIJIsl PEIICHUS COJIepP KAaTeNIbHBIX 3aa4 U3 Pa3IMUHbIX
oOyacTel HAyKH U MPaKTHKU.

KonTponbnas pabora NeS no Teme «YpaBHEHUs U HEPABEHCTBAY.

AHaM3 KOHTPOJIBHOM pabOTHI.

WHTtepnperanus pe3ysbTara, y4eT pealbHbIX OTPaHUYCHUI.

DJieMeHThbl KOMOMHATOPUKH, CTATUCTHKH M TEOPUHU BEPOSITHOCTEI.

TabnumaHoe u rpaduueckoe npeacTaBieHUE TaHHBIX.

YucaoBbie XAPAKTCPUCTHUKHU PAIOB JAHHBIX.

Pemenue KOM6I/IHaTOpHLIX 3aaa4.

BeposiTHOCTB M cTaTucTHYecKas yacToTa HacTyruieHus coObitus. [logroroBka k EI'D, Ne4.

WIN PN

YucJjioBble M 0YKBeHHbIE BbIPAKEHHUSI.

[HEN
o

KommniiekcHbie yucia.

FCOMeTpI/I‘IeCKaH HHTCpHpCTAllNA KOMIIJICKCHBIX YU CCII.

HeﬁCTBHTeHBHaH 1 MHUMaAs 9aCTb, MOOYJIb U ApTYMCHT KOMIIJICKCHOI'O YHCJIA.

Anrebpanyeckasi 1 TPUTOHOMETpUYecKasi OPMBbI 3aMCH KOMIUIEKCHBIX YHCEL.

ApI/I(l)MeTI/ILIeCKI/IC JEHUCTBUS HAJl KOMILJIEKCHBIMHU YHCJIaMH B Pa3HbIX (bOpMaX 3allicCH.

Kommexcuo COMMPS’KCHHBIC YHUCJIA.

Bo3BezneHue B HaTypalibHYIO cTeneHb (popmyna Myaspa).

KonTponbnas pabora Ne6 no teme «KoMIIeKCHbIE UHCTIa.

OcHOBHasi Teopema ajareopsl.

NI

IToBTOpEHUeE.

w
S

[ToBTopenue. [IpousBonnas GpyHKIMM.

IToBrOopenue. IIpuMeHeHre IPOU3BOTHOM.

[ToBTopenue. MaTerpan u nepsoobpasHasi.

HOBTOpCHI/IC. YPaBHCHI/ISI 1 HCPABCHCTBA.

IToBTOpEeHMe. D1eMeHThl KOMOMHATOPUKH, CTATUCTHKU M TEOPUH BEPOSITHOCTEN.

ITorTopenwue. [Toaroroska k EI'D, No 1;2:4;5;7;9-12.
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\ ITosTopenwue. [Togroroska k EI'D, Ne13, 15, 17, 18, 19.
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