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IHosicuuTeIbHAA 3aNIMCKA
Jannast paboyast nporpamma npeanasHauena g 10-11 kimaccoB MBOVY «Kopewusckas CIL»
Pabouass mporpamma mo mnpeaMeTy MaTeMmaruka: anarebpa M Havaima aHaiam3a B 10-11 kmaccax
COCTaBJIEHAa B COOTBETCTBUH C:

®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepamnny;

®enepanbHbIM 3aK0HOM OT 24.09.2022 1. Ne 371-®3 «O BHecenun usmeHenuil B denepaabHbli
3akoH «0O0 oOpazoBanun B Poccuiickoit ®Penepaumm» u cratbto 1 @DenepanbHoro 3akoHa «0O06
o0s3arenbHBIX TpeboBaHuAX B Poccuiickoit denepanuny;

[TopsinkoM oOpraHu3alui M OCYILECTBIEHUS 00pa30BaTENbHON JEATEIbHOCTH IO OCHOBHBIM
00111600pa3oBaTeIbHBIM MPOTPpaMMaM — 00pa30BaTEIbHBIM ITPOrpaMMaM HadaIbHOTO OOIIEro, OCHOBHOTO
o011ero u cpeHero o0IIero oopa3oBaHus, YTBEPKAECHHBIM NpuKa3oM Munmnpocsemenus ot 22.03.2021
Ne 115 (B melicTBytomIel pegaxkium);

[Ipukazom MunucrtepctBa npocseuieHusi Poccuiickoit @enepaunn ot 12.08.2022 r. Ne 732 «O
BHECEHUH M3MEHEHUN B (pefiepaibHblii TOCYJapCTBEHHBIM 00pa30oBaTeNbHbIM CTaHIAPT CPETHETO OOIIEro
o0pa3oBaHusl, YTBEPKICHHBIN Npuka3zoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparuu
ot 17 mast 2012 1. Ne 413»;

[Tpukazom MunucrepcTBa npocBemieHus Poccuiickoit @enepamuu ot 18.05.2023 Ne 371 «O6
yTBepKAeHUU (enepaabHO  00pa3oBaTeIbHOM MPOrpaMMbl  CpelHEro oOuero oOpa3oBaHUs»
(3apeructpuposan 12.07.2023 Ne 74228);

[Tpuxazom MunucrepctBa npocsenienus Poccuiickoit @enepanuu ot 21.09.2022 r. Ne 858 «O6
YTBEpXKJICHUU (elleparlbHOr0 NepedHs y4eOHHMKOB, TOIMYIICHHBIX K HCIOJb30BAHUIO MPU peau3aliu
UMEIOUINX TOCYJapCTBEHHYIO AaKKpeAUTallMi0 00pa3oBaTeNIbHBIX MPOrpaMM HayaJIbHOTO OOIIEro,
OCHOBHOTO  O0IlEro, cpenHero oOmero o0pa3oBaHMS  OpPraHU3ALUSAMH,  OCYIIECTBIISIOIIUMHU
00pa30BaTeNbHYyI0 JEATENBHOCTh M YCTAHOBJIEHUS IPEAEIbHOTO CPOKa HCIOJIB30BAHUS HCKIIOYEHHBIX
y4eOHUKOBY;

3akonoMm PecnyOmuku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O6 o6pa3oBanuu B PecrnyOnuke
KpbIM» (C U3MEHEHHUSIMU U IOTIOJTHEHUSMHU);

[Tpuxazom MunucrepctBa oOpa3zoBaHus, Hayku U Mononéxu Pecny6muku Kpeim ot 27.03.2023
Ne 565 «O mpu3HaHUM yTpaTHBILIUM CHJIy MpuKaza MHMHUCTEPCTBa 0Opa30BaHUs, HAYKH U MOJIOAEKH
PecnnyOmuku  Kpsim ot 11.06.2021 Ne 1018» (MP mno BeaeHuio [Jel0BOM JOKYMEHTalluud B
rOCYJJapCTBEHHbIX M MYHHUIMIAIbHBIX JOUIKOJBHBIX 0Opa3oBaTENbHBIX M 00IIe00pa3oBaTEeIbHBIX
opraam3anusax Pecryonuku Kpeim). Pesxxum noctyna: https://www.krippo.ru/files/metod2024/24.pdf.

[Mucemom MunucTepcTBa 00pa3zoBanusi, Hayku U Mojozexu Pecyomuku Kpev ot 13.04.2023 Ne
1988/01-15 (06 yueOHBIX mmaHax obmieoOpa3oBaTeabHbIX opranu3aiuii Pecryommku Kpeim Ha 2023/2024
y4eOHBIH ro).

MetoandeckuMy peKOMeHIasIMU 00 0COOEHHOCTSIX NpenojaBaHus MaTeMaTHKU: anredpa u
Hauaya aHaiu3a B 00mieoOpa3oBarTenbHbIX opranuzanusx Pecyonuku Kpeiv B 2023-2024 yyeGHOM
roay

[TonoxxenneM o popmax, NEPUOTUIHOCTH, MTOPAIKE TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U
MIPOMEXKYTOUHOM arTecTanu odydaromuxcs B [lkone.

OcHoBHOM  0Opa3oBaTeNbHON Tporpammoit  cpegnero obmero obpazoBanus (DPIOC),
yTBepxka€HHOoM npukazom MBOY «Kopeusckas CHI» 0129.08.2023 1. No 314;

VYuebubIME I1aHaMU cpeniHero oomero oopazosanus (PI'OC) MBOY «Kopeusckas CILI»,
YTBEPKIEHHBIM NprKka3zomM oT 27.08.2024 roma Ne 293

[TonoxxenneMm o pabodeit mporpamme yaeOHbIX peametroB MBOY «Kopeusckas CII»,
YTBEPKIEHHBIM TprKa3zoM 0129.08.2023 Ne 317

B cooTBercTBUE ¢ DenepaabHBIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CPETHETO

oOurero o6pa3oBanus yueOHbIN mpenaMeT «MaTtemaTrka: anredpa 1 Hayaia aHalIu3a» BXOJIUT B
npeaIMeTHYI0 ob6nacTh «Maremaruka: anredpa v Havaja aHalu3a» U SBISETCS 00sS3aTebHBIM s
U3YYEHHUS.



Copepxanne yueOHOTo npeamera «MaremaTuka: anredpa U Hauana aHalu3ay, MPeICTaBICHHOE B
paboueit mporpamme, cootBeTcTByeT ®I'OC COO, OPII npenmera «MaTemaTuka: anredpa u Havaiza
aHaIn3ay.

VY4eOHBIM IJITAHOM Ha U3yYEeHHE MaTeMaTHKU: anreOpa u Havana aHainu3a B 10 kiacce OTBOAUTCS

- 136 u. (4 yaca B Hegento), B 11 kimacce orBogutcst - 136 4. (4 yaca B HEZIENIO).
[IporpamMmmMa opreHTHpPOBaHA Ha UCIIOJIH30BAHNE YICOHUKOB:

COAEPXAHUE OBYYEHUA

10 KJ1ACC

Yucsa v BbIYUCICHUSA

Panmonansubie  uyncia. OOBIKHOBEHHBIE W JCCATHYHBIC JPOOH, TIPOIEHTHI, OECKOHEYHBIC
nepuoanyeckue npobu. [I[pumenenne napoOell W MPOLEHTOB MAJsi PEIICHUs TMPUKIAJHBIX 3aJad B
PA3TUYHBIX OTPACTISX MPOMBIILIEHHOCTH U TIPEICTABIICHUS KU3HH.

JeiicTButenbHble uncia. PalinoHanbHble U UppallMOHaNbHbIC Yncia. ApudMeTHIecKie onepanun
C peaNbHBIMH YnciiaMd. MOAyJ b TEHCTBUTEIHLHOTO YUCHIA U €ro cBoicTBa. [IpuOnmkEHHbIC BEIYUCICHNUS,
MpaBujIa OKPYIJIEHUs], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BIYUCICHHUS.

Crenenp ¢ uenbiM TpuszHakoMm. bunom Heiotona. Mcronp3oBanne npuBeACHHBIX (GOpM IS
3aMKMCH PeabHbIX YUCEN JIJISl PEIICHUs MPAKTUUECKUX 3a7a4 U MPEACTABICHUS TaHHbIX.

ApudpmeTnueckuil KOpeHb HaTypajIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIMU TPU3HAKAMU U €€ CBOMCTBAMM, CTENEHb C JEUCTBUTEIbHBIM
MIPU3HAKOM.

Jlorapudwm yucna. CoiicTBa norapudma. J{ecITUIHbIE 1 TOTUIECKHE TOTapH(MBI.

CuHyCc, KOCHHYC, TaHTE€HC, KOTAHTE€HC 4YHCJIOBOTO aprymMeHTa. APKCHHYC, AapKKOCHHYC |
ApPKTaHI'€HC YHCIIOBOT'O apTyMEHTA.

YpaBHeHusi M IBETOYKH

PoxnaecTBO M pOXKAECTBEHCKHE KOHBEPTHI. YpaBHEHUE, KOPEHb YypaBHEHUU. PaBHOCHIIbHbBIE
ypaBHEHUS U ypaBHEHUs-CienAcTBus. HepaBeHCTBO, perieHne ceprudukara.

OcHOBHBIE ~ METOJBI  pEIIEHUS  LEeNbIX W JpOOHO-pallMOHANBHBIX ~ MOAENed U
IpUMEPOB. MHOrO4WI€Hbl OT OJHOM IEepeMEHHOH. JleleHne MHOrowieHa Ha MHOIoOwieHa ¢
ocraTkoM. Teopema be3y. MHorounens ¢ niensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpazoBanms YUCTOBBIX BHIPAXKCHHH, COAEPIKAIINX CTETICHH U KOPHEH.

HppauronanbHbie ypaBHeHUs.. OCHOBHBIE METObI PELICHHS UPPALMOHATBHBIX MOJIEIEH.

[TokazaTtenbHble ypaBHEeHUSI. OCHOBHBIE METOIBI PEIIEHUS METPUICCKUX U3MEPEHUM.

[TpeoOpaszoBanue BhIpaKESHHIA, COIEPIKALINX JOTapru(MBbI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOIbI PEIICHHUS JIOTAPUPMUIECKUX MOJIEIIEH.

OcHOBHbIE TPUTOHOMETPUUECKUE dbopmybl. [IpeobpazoBanue TPUTOHOMETPUUECKUX
BBIpOXCHHN. Penienre TpuroHoMeTpUIeCKUX JTaHHbBIX.

Pemienne cucteMHbIX JIMHEWHBIX TaHHBIX. MaTpulia CUCTEMBI JIMHEHHBIX Mojenel. Onpeaenurenb
MaTpUllbl 2X2, €ro Te€OMETPUYECKUM CMBICII W CBOMCTBA, BBIYHCICHUE €r0 3HAYCHUN, NPUMEHEHHUE
ONpEeeTUTENs ISl PELICHUs] CUCTEM JMHEHHBIX YpaBHEHMU. Perienue npukiagHbiX 3a7ad ¢ MOMOIIbIO
CHUCTEMBl JIMHEHHBIX Mozenel. MccienoBanue TMOCTPOEHUS MOJCIH C TOMOIIBI0 MaTpUll U
ONIPEACIUTENEH.

[TocTpoenne MareMaTHUYECKUX MOJIETIEH, TIPEACTABISIONINX CUTYallUd C TIOMOIIBI0 YPaBHEHUN U
nzoOpaxenuii. [[pumMeHeHre Merona W OMHMCAHUA IS PELICHHS MaTeMAaTU4YeCKUX 3adad W 3a]ad H3
pa3TUYHBIX 00JIaCTEN HAYKW W OTHCAHUS YKU3HU.

DOYyHKUUH U TPAaPUKHU

OyHKug, crnocoObl 3amanus ¢yHKuuu. Bzanmuo oOpataeie  yHkmu. KoMmo3unnoHHbsie
¢yukuuu. I'paduk pyHkuuu. DnemeHTapHble QYHKIUHN TpeoOpa3oBaHus rpapuKoB.

OO6nacTh omnpeneneHuss U MHOXKECTBO pe3ynbraroB ¢yHkiui. Hymn ¢ynkuus. [Ipomexytku
3HAKOMOCTOSHCTBA. UETHBIe u HeuéTHbie (yHKIUH. [lepuonnyeckue QyHkuuu. OYHKIHUS TPOMEKYTKH
MOHOTOHHOCTH. DYHKIIMM MaKCUMyMOB 1 MUHUMYMOB. HanbombIiee 1 HauMeHbllee 3HauYeHue PyHKITUN
MIPOMEKYTKA.
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JluHeltHast, KBajgpaTHYHas M JpoOHO-TMHEHHas (yHKIMU. DJIEeMEHTapHOE UCCIEeI0BaHUE U
MOCTPOEHUE UX rpauKoB.

CrenenHas (yHKIMS C HaTypajbHBIM M LeJdbIM oOpa3oM. Ee cBoiictBa u rpaduk. CBoiicTBa U
rpaduk UMEIOT TaKylo K€ CTENEHb, KaK U (yHKLUH, OTIIMYAIOUIUECS OT aHAJIOTOB.

[TokazarenbHass u norapudmuyeckas (yHKUMU, WX CBoWcTBa W rpaduku. Mcnons3oBanue
GyHKIMI rpa@uKOB AJIs peIeHHUs] MaTEMaTHYECKUX 3a/1ad.

TpuroHomerpuueckass OKpPYXHOCTb, OIpEEIEHHE TPUTOHOMETPUYECKUX 4YHcen (YHKIUHHOTO
apryMeHra.

QOyHKIMOHANBHBIE  3aBUCUMOCTM B pasiMYHbIX  @poreccax W sBieHUsX. I'paduxu
MHAMBUIyaJIbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHAaIM3a

[TocnenoBarenbHOCTB, CHOCO0bI 3a/laHus cTabuinbHOCTH. MeTox MaTeMaTH4eCKOi
UHAYKIMA. MOHOTOHHBIE M OrpaHMYEHHBIE  IIOCJIENOBATENbHOCTU. MlcTOpus ~ BO3HMKHOBEHHS
MaTeMaTUYECKOT0 aHalln3a KaK aHaJu3a MaJICeHbKHUX JEeTEH.

Apudmernueckas M reoMeTpuyeckas Mporpeccuu. beckoneuno yoObIBaromias reoMeTpuyeckas
nporpeccusi. Cymma  OECKOHEUHO  yOBIBAarOIed  reoMeTpuyeckod  mporpeccudu. JIuHewHsli  u
AKCIOHEHIMAIBbHBIA pocT. Unucno e. @opMyna CIOXKHBIX MPOLEHTOB. VcIoNb30BaHUE TPOTPECCUM IS
pelIeHus 3aa4 MPUKIaJHOTO XapakTepa.

HenpepbiBHble  ¢yHkmmu u ux  cBoictBa. Toukn — paspeiBa. ACUMOTOTHI  Tpa(uKOB
¢yukiuil. CBoiicTBa (yHKIMU HENPEpPHIBHBIX Ha OTpe3ke. MeTol MHTEpPBAlIOB JMJisi PacTBOPOB
aHasoros. [IpuMeHeHne cBONWCTBA HENMPEPBIBHBIX (PDYHKIUI U1 peleHus 3a1au.

[lepBast u Bropas npousBojHble GyHKIMHU. OnpeaeneHue, reoMeTpuIecKuii U GU3NUECKU CMBICI
IPOM3BOJTHON. YpaBHEHHE KacaTelbHOM K rpaduKy QyHKIUH.

[TpousBoaHbIe 35eMeHTapHble (QyHKIMU. [Ipon3BeeHHbIE TPOU3BEACHHUS UCKYCCTBA, YAaCTHBIE U
KOMITO3UTOPCKUE (PYHKITUH.

MuokeerBaH-A0rHKa

Hanee, omepanuu Hajag  NOTpebieHMEM M UX  UMyllecTBoM. [luarpammbl  Oitnepa—
Benna. [IpuMeHeHue TeOpeTHKO-MHOKECTBEHHOTO OOOpYAOBaHMS JUIsl ONMCAaHUS IPOLECCOB U
HaIpaBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX XMMHUYECKHUX BEIIECTB.

Omnpenenenue, BBIBOJbI, CBOWCTBA MaTeMaTHUYECKOIO OOBEKTA, HUCCIIEIOBAaHHUE, J10Ka3aTeIbCTBO,
PaBHOCHUIIbHBIE YPAaBHEHUS.

11 KJIACC

Yucsia 1 BBIYUCICHUSA

EctecTBeHHbIC W 1enble yncha. [[puMeHeHNe MPUHIUIIOB JIEICHUS IEBIX YHCeN, HAauOOIBIINN
obmuii nenutens (manpHee — HOJ) n Hanmenbmii oOuuii kpatHeiii (nanpaee — HOK), snemenTh MO
MOJYJII0, aNTOpUTM EBKIIMIA AT pelIeHHs 3aa4 B IIEJIBIX YHCTIaX.

KommekcHble umcna. Anredpandeckass 1 TpUrOHOMeTpuueckas (OpMbl 3aITUCH KOMIUIEKCHOTO
grcna. ApudMeTHIecKre onepanuy ¢ KOMIUIGKCHBIMU drciiamMu. M300pakeHne KOMIUIEKCHBIX YMCEN Ha
KoopauHaTHOW  1iockoctd. opmyna  Myaspa. Koppn  H-OM  cTenmeHM W3 KOMILUIEKCHOTO
grcrna. [[puMeHeHre KOMITIEKCHBIX YHCET ISl pelieHus PU3NIECKIX U TEOMETPUICCKUX 3a/1ad.

YpaBHeHMsI M IBETOYKH

Cucrema, 1[E€JI0CTHOCTh u aHajorusi. PaBHocuiibHBIE CHUCTEMBI u CHUCTEMBI-
ciencTsysl. PaBHOCUIBHBIN 1IBET.

Or6op KOpHEH  TPUTOHOMETPUUECKUX  MOJENed ¢  MOMOIIbI0  TPUTOHOMETPUUECKOU
OKpPYHOCTH. PellieHne TpuroHoMeTpu4eckux rmokazarenei.

OcCHOBHBIE METOIBI PEIICHUS TIOKA3aTEIbHBIX U JIOTAPUPMUICCKIX TTPH3HAKOB.

OcHOBHBIE METOIbI PELICHUS UPPAIIOHATBHBIX 1IBETOB.

OCHOBHBIE METOJbl PEIIEHUST CUCTEM U COBOKYIHOCTH palMOHAIBHBIX, HUPPAIMOHAIBHBIX,
MOKa3aTEeNbHBIX U JOTapu(PMUYECKUX MOEIEH.

YpaBHEHUs], IBETA U CUCTEMBI C TTapaMETPaAMH.



ITpuMeHeHne METOI0B, CUCTEM U PE3yJIbTATOB Ui PEIIEHUS MAaTEMATHYECKUX 3a1ad U 3a7ad U3
Pa3IUYHBIX 00JaCTe HAyKU U OIpe/IeIeHNs )KU3HU, HHTEPIPETALUs TOJyUYEHHBIX PE3YyIbTaTOB.

DYyHKUUH U IPaPUKHU

I'padpuk ¢ynxuuii kommosuuuu. 'eomerpuueckre oOpa3bl MOJMYyY€Hbl W TPUBEACHBI Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

BusyanbHple MeToAbpl pelieHMs M aHanoruu. I'paduyeckre MeToJbpl pemieHus 3aaad  C
rapameTpamH.

Hcnonb3oBanue (QyHKIMH rpadukoB AJs UCCIEIOBAaHUS MPOLIECCOB U 3aBUCHUMOCTEH, KOTOpHIE
MPUBOJAT K PELICHUIO IPOOJIEM, CBSI3aHHBIX C IPYTUMHU XUMUYECKUMH BEIIECTBAMU U OLIEHKOH JKU3HH.

Havana maTeMaTH4eCKOro aHAaIM3a

[IpumeHeHne  MpPOM3BOJHOM K  HccCileNoBaHMIO  (yHKUMH  Ha  MOHOTOHHOCTH U
sKCTpeMyMbl. HaxosxieHre 60JIblIero 1 MeHbLIero nporpecca (yHKIUN HETIPEPhIBHOCTH Ha OTpPE3Ke.

[TpyuMeHeHne MPOU3BOIHON AJI HAXOXKACHUS HAWTyUIIEeTro PelleHusl B IPUKIAIHBIX 3a1a4ax, 1
OTIpeJIeNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOH GpopMyIioi nim rpaduxom.

[lepBooOpa3Hasi,  BTOpO€  CBOMCTBO  mepBooOpa3HbIX. [lepBooOpa3Hbie  3JIeMEHTapHBIC
¢ynkuuu. [IpaBuia npedbiBaHUS EPBOOOPA3HBIX.

WHurerpain. ['eoMeTpu4ecKuii CMBICI HMHTErpajia. BeIlUMCIEHHE ONPENENEHHOT0 HHTErpaja IIo
dbopmyne HetoroHa-JIeiiOHUIIB.

[IpumeHeHne wWHTerpana Juid HaXOXKJIEHUS IUIOW@Aed Iulockux ¢Guryp u  0o0beMoB
TEOMETPUUYECKHX TEIL.

[Ipumepsl  pemieHuit  auddepeHnnanbHbIX — METOAO0B. MaTeMaTHueckoe  MOJEIMpPOBaHUE
HNPUPOAHBIX MPOIIECCOB ¢ MOMOIIBIO AU PepeHIInaNbHBIX YpaBHEHUI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATUYECKOI'O AHAJIU3A» (YTJIYBJEHHBIM YPOBEHB) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATDI

1) BbIcuIEee 0Opa3oBaHue:

c(OPMHPOBAHHOCTh T'PAXKIAHCKOW TMO3UIMHM O00Y4YaroLIerocs Kak aKTUBHOIO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOro oOIIecTBa, MPEACTABICHNE MAaTEMAaTUYECKIX OCHOB Pa3BUTHS PA3JIUYHBIX CTPYKTYD,
HalpaBJIeHUs, Tpolenyp ooOmecTBa (BBIOOPHI, OMPOCHl M JIPYroe), YMEHHE B3auMOJECHCTBOBATH C
KOHKPETHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX OCOOCHHOCTSIMU M Ha3HAUEHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM TPaXJAHCKOW MJIEHTUYHOCTH, TOJJEPKKA TMPOIUIOTO H
COBPEMEHHOM pPOCCUHCKOM MAaTeMaTHKH, LEHHOCTHOE OTHOIIEHUWE K JOCTHKEHHSM POCCHUHCKHX
MAaTE€MaTUKOB M POCCUHCKONW MATEMATHYECKOW IIKOJbI, HUCIOJB30BAHUE JTUX JIOCTHKEHUN B JPYrUX
HayKaX, TEXHOJIOTHAX, IPUHIUIIAX YKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME JIyXOBHBIX LIEHHOCTEH pOCCHUHCKOrOo HapoJa, CHOPMUPOBAHHOCTH MOPAIBLHOIO
CO3HaHMsI, STUYECKOIO IMOBEACHMS, CBSA3aHHOIO C MPAKTHMYECKUM MPUMEHEHHEM JOCTHKEHMH HayKu U
cdepbl yu€HOTro, 0CO3HAHUE JIMYHOTO BKJIAJa B OCTPOEHUE OyAyILEro;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETUUECKOE OTHOLIEHHE K MHpPY, BKJIIOYass JCTETUKY MaTeMaTHUYECKUX OCOOEHHOCTEH,
00BEKTOB, 3a/1a4, peleHUl, paccyK/IeHNH, BOCIPUMMUYUBOCTh K MaTEMaTHUECKUM acleKTaM pa3iHnyHbIX
BHJIOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

pa3paboTaHHbIE METOJbl NPUMEHEHUs MaTeMaTHYeCKUX 3HAaHUM B 310pOBOM U 0€30MacHOM
oOpa3e *HU3HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO (3I0pOBOE NMUTaHUE, COATaHCUPOBAaHHBIN
PEKUM 3aHATUH U OTAbIXA, pEryJIsipHas AMHAMHUYECKas aKTHUBHOCTh), 00OOCHOBaHHE COBEPILICHCTBOBAHMS
IIPY 3aHATHAX CIIOPTUBHO-0310POBUTEIILHON TEPPUTOPUEH;

6) TPY10BOr0 BOCIIUTAHUSA:
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TOTOBHOCTh K TpYJy, OCO3HAaHHE ILIEHHOCTEH TpyI0M00Ms, WHTEpeC K pPa3IudHbIM chepam
poeCCHOHATIBHOMN JEATEIIEHOCTH, TIEPEX0]l ¢ MATEMaTHKOW W €€ TPHIIOKEHUSIMH, YMEHHE 0CO3HABATh
OCO3HAHHBIM BbIOOp Oyaymiel npodeccud M peaau30BbIBaTh COOCTBEHHbIE >KU3HEHHBIE IIJIaHBI,
TFOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BAaHHIO HA MPOTSKEHUU
BCEHl KU3HHU, TOTOBHOCTh K AKTMBHOMY Pa3BUTHE B MPAKTUYECKUX YCIOBHSX 3a/Ja4M MaTeMaTHYECKOM
HAIpaBJICHHOCTH;

7) 3K0JIOrH4ecKOro BOCIUTAHMA:

chopMyIHpOBaHHAs KYyJIbTYpa, TOHUMAaHNE COIUATEHO-DKOHOMHYECKHX MPOIIECCOB B COCTOSIHUU
OPUPOAHON M COLMAIBbHOW Cpelbl, MOHMMaHHE IJI00AJBHOIO XapakTepa HKOJOTHMUECKUX MpoodiieMm,
OpHEHTAIMsI Ha TMPUMEHEHHE MaTeMaTHYeCKMX 3HAHUM IS PEUICHUs 3a1ad B OOJIACTH OKpPY KAIOIIEH
cpelbl, IUIAHUPOBAHME IMOCIEAYIOMMX JEHCTBHM M OLEHKAa HUX BO3MOMKHBIX HOCIEACTBUNA JUIS
OKpYXKaIoIIEe Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCT, MHPOBO33PCHUS, CTAHIAPTHBIA TOJIXOJA Ppa3BUTHS HAYKH W TPAKTHKH,
NOHMMaHUE MaTeMaTHYeCKOW HayKu Kak cepa JesTenbHOCTH, 3Talbl €€ Pa3BUTUS U MHHOBAIIMOHHOCTH
JUI Pa3BUTHS LWBWIN3ALUH, BIAJCHHE S3BIKOM MAaTEeMAaTHKH M MaTeMaTHYeCKOW KyJIbTYpOH Kak
CPEICTBO IMO3HAHUS MHpa, TOTOBHOCTh H3yuyaThb HPOEKTHYI0 M MCCIEIOBATENbCKYIO JIESTEIbHOCTD
WH/IMBUAYAIBHO U B TPYIIIIE .

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCATbHbIE TEXHOJIOTHYECKHE AeiCTBUS

Ba3oBble 1oruyeckue aeicTBUA:

BBISIBIISITH M XapaKTEPU30BAaTh OCHOBHBIE MMPU3HAKN MaTEMATHIECKUX 0OBEKTOB, MOSICHEHHSI, CBS3H
MEXIY MOHATUSAMH, (OpPMYyJIUpOBaTH ONpEIENICHUE MOHATUH, COXPaHATh CYLIECTBEHHBIH NpPU3HAK
KJIaccu(UKaIIK, OCHOBAHHMS Il 000OIIEHNS U CPaBHEHUSI CBA3CH, KPUTEPU TIPOBEICHHSI aHAIIN3A;

BOCIIPMHUMAaTh, (hOPMYJIHPOBATh U NMPEOOPA30BBIBATH CY)KICHUS: MPEAB3AThIE U OTPULATEIbHBIE,
eIMHUYHBIC, YaCTHBIC U O0IINE, YCIIOBHEIC,

BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NMPOTUBOpEUns B (aKkTax, JIaHHbIX,
HAOJMIOIGHUSIX W YTBEPXKJACHUSX, NpeJlaraTb KPUTEPUH IS BBIABICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMHIA;

JieNaTh BBIBOABI C HCIOJB30BAHWEM JIOTHKH COXPAaHEHHs, JEAYKTHUBHBIX M WHIYKTHBHBIX
YMO3AKIIIOYEHUH, YMO3aKIIOUEHUH 10 aHaJIOTHH;

NPOBOJUTH CaMOCTOSITENIbHBIC JIOKA3aTEeIbCTBA MATEMaTHUECKUX YTBEPKICHHUU (MpsIMBIE U
NPOTHUBHBIE), BBICTPAUBATh ApPryMEHTALMIO, NMPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIC MHEHHS U BHIBOJIBI,

BBIOpaTh croco0 pemieHust y4yeOHOW 3ajaud (CpaBHHMBATh HECKOJBKO BapUAHTOB pELICHUH,
BBIOMPATh HANOOJIEE TOIXO/IAIINE BAPHAHTHI C YIETOM, CAMOCTOSITEIIFHO BBIJICIICHHBIX ).

Ba3oBble ncciegoBaTebcKue 1ecTBUSA:

UCTIONIB30BaTh ~ BOMPOCHI B KAayecTBE  HMCCIENOBATEIBCKOTO  MHCTPYMEHTa  TIO3HAHWUS,
(bopMyIMpOBaTH BONPOCHL, (PUKCUPOBATh MPOTUBOPEUNE, MPOOIIEMY, COXPaHATh UCKOE U CYILECTBYIOLIEE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIHIO, MHEHHE;

NPOBE/IEHUE  CaMOCTOSATENIbHO  CIUIAHMPOBAHHOTO  AIKCIEPUMEHTAa,  UCCIEAOBaHHE IO
YCTQHOBJICHHIO  OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, IPOIECcca, BBISBICHHIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENTFHO  (DOPMYJIMPOBATh OOOOIIEHUST W BBIBOJBI MO peE3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, CCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh PE3yJIbTaTOB, BBIBOJIOB U 0000IICHNUH;

CIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIIBHHYTh OOpBOY O €ro pa3BUTHH B
HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBIABIIATh AepUUIUT MH(OpMAIUK, TaHHBIX, HEOOXOAWMBIX JJIi OTBETAa Ha BONPOC U PEILICHUS
3ajady;

BBIOMpATh HHPOPMALIHMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBAThH
¥ MHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IMIHBIX (HOPM H MPEICTABICHHIA;



CTPYKTYpUpOBaTh  MH(OpPMAIMIO, €€ BbICOKOE IOJIO)KEHHE B  pa3IMyHbIX  (popmax,
WUTIOCTPUPOBATh IpapuuecKy;

OLIEHUTb HAJIEKHOCTh UH(OPMAIMU IO CAMOCTOSATENBEHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHnkaTHBHBIE YHHBepcaIbHbIe TEXHOJIOTHYECKHE AeliCTBUS

OO0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXKIACHHS B COOTBETCTBUHU C IOJIOXKEHUSAMU M KPUTEPUSIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHsS B YCTHBIX M NMUCHMEHHBIX TEKCTaX,
JaBaTh OOBSICHEHMS 110 X0y PELICHUS 3a/1a4, KOMMEHTHPOBATD MOJIyYEHHBIN pe3ysbTarT;

B XoJie OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYLIECTBYIOIIEH 00CyXaaeMoil Teme, mpobiemam,
pemaeMoil 3aaaye, BbICKAa3blBaTh WJIEH, lLI€JICHANPABICHHbIE MOMCKOBBIE PELICHHs, CONOCTABIATh CBOM
MHEHHUs ¢ 00CYKACHUSAMH IPYTHX YYAaCTHUKOB JMAJIOra, HAXOJUTh ApIyYMEHTBI U COTMOCTABIATh MO3UIIH,
B KOPPEKTHOM opme popMyIupOoBaTh pa3HOIJIACHs, CBOM BO3PAKECHHUS,

BBICOTA PE3yJIbTaTOB PEIICHUsS 3aJa4i, SKCIIEPUMEHTA, UCCIIEJOBaHMsI, IIPOEKTA, CAMOCTOSATEIBHO
npeJceaaTenb A NPeACTaBICHUs ¢ YUETOM 3314 IPE3EHTAIlMN U CHAPYXKH.

PeryasiTuBHBIC YHUBEpPCAJIbHbIC TEXHOJTOTHYECKHE 1CHCTBUS

Camoopranusaunus:

COCTaBUThH IUIAH, aJTOPUTM pELICHUs 3aJaud, BbIOpaTh CIOCOO pelIeHUs ¢ yuy€TOM peabHbIX
PECYPCOB M €CTECTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBAaTh U KOPPEKTHPOBATh BapUaHThl PEHICHUN C
y4€TOM HOBOI HH(pOpPMAIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJIEKT:

BJIAJICTh HABbIKAMM I103HABATENBbHOM peQuIeKCUU KaK OCO3HAHMS IMPOUCXOMAIIMX JACHCTBUHA WU
MBICIIUTENIBHBIX IPOLIECCOB, HX pE3yJbTaTOB, BJIAJE€Th METOJaMU CaMOIIPOBEPKH, CaAMOKOHTPOJIS
IIpoLEcca U MOJIyYEeHHUs PE3YJIbTaTOB PELICHNs MaTEMaTUYECKOH 3a7aun;

NpPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTHh NpPU BO3HHKHOBEHHUHU IpPOOJIEM, BHECTU
KOPPEKTUBBI B JIeATEILHOCTh Ha OCHOBE HOBBIX OOCTOATENIBCTB, JAHHBIX, OOHAPY>KEHHBIX OIIMOOK,
BBISIBIICHHBIX MOTPEOHOCTEH;

OLIEHUTh COOTBETCTBHME pe3yJibTaTa LEIM U YCIOBHUSM, OOBSCHUTH NMPUUUHBI JTOCTHXKEHUS WIH
HEJOCTH)KEHHUS PE3yJIbTaTOB JIEATEIbHOCTH, COBEPILIUTH OUIMOKY, AaTh OLIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEIBHOCTD:

NOHMMAaTh M WCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOM M UWHAMBHIyaJbHOM paboThl mpu
OIpeielIeHu OOIIMX 3a/1ad, 11e€1b COBMECTHOM JIEATEIbHOCTH, MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, OIpenensTh BHUAbI pabOT, JIOroBapuBaThbcs, OOCYKIaTh MPOLIECC U pe3yNbTaThl padOThI,
00Cy/1aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (00CyXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYpPMBI» U APYTHE), BBIIOIHATH CBOIO YacTh pabOTBHl M KOOPAMHUPOBATh CBOM JCUCTBUS C APYTUMH
JJIEMEHTAaMH KOMaH/bl, OLEHMBAaTh KAayeCTBO CBOETr0 BKJIaJa B OOMIMH NPOAYKT IO KPHUTEPUSM,
c(hOpMYIMPOBAHHBIM KOJUIEKTUBHBIM B3aUMOJICHCTBHEM.

MNPEIAMETHBIE PE3YJIbTATDBI

K xonuy o0yuenus B 10 kinacce oOydaromuiics moayyaer cieayrole MpeIMeTHbIe pe3yIbTaThl
[0 OTJENbHBIM TeMaM paboueil mporpaMMbl yueOHOro Kypca «Anredpa M Hadajlo MaTeMaTHYeCKOIo
aHaJIN3ay:

Yuciia v BbIYMCIICHHUS:

CBOOOJTHO OMNEPUPOBATH MOHATHAMHU: PAa3yMHOE YHCIO, OCCKOHEYHas MepUOoJHuYecKas apo0b,
MPOLEHTHI, HMpPPalMOHAIBHOE YHCJIO, YBEIMYEHHWE pALMOHAIBHBIX U pealbHbIX 4YHCEN, MOJIYJb
JENCTBUTEIBHOTO YUCIIA;

NPUMEHATh APOOM W MPOLEHTHI JUIsl PEIIeHUs NPUKIAJHBIX 337a4 B Pa3IUYHbIX OTPACIsX,
3HAHUSX U NPEACTABICHUY KU3HH;

NPUMEHATh TNPUOMMKEHHBIE BBIUMCICHUS, IpaBWIa OKPYIJIEHMs, TNPUKUIKY U OILIEHHUBATH
pe3yJIbTaThl BEIYUCIICHMS,

CBOOOHO ONEPUPOBATH MOHITUSIMMU: CTEIIEHB C LEJIBIM IIOKa3aTesieM, NCI0Ib30BaTh MOIXO/SIIY IO
(bopMy, YUUTBIBAIOILYIO peabHbIE YMCIIA IS pEIIeHUs MPAKTUYECKUX 3aay U MPeICTaBICHHS JaHHbIX;

CBOOOHO ONEPUPOBATH MOHATUSAMU: apUPMETUUECKUN KOPEHb HATypalbHOM CTETEHU;
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CcBOOOJTHO OTIEPUPOBATH MOHATUAMU: CTEIIEHb C PAllMOHAIBHBIMHU 00pa3aMu;

CBOOOZHO ONEpUPOBATH MOHATUAMU: JorapudMaMy 4YuCeN, OECATUYHBIMH U JIOTMYECKUMU
JorapupmMamu;

CBOOOHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO apryMEHTa;

OIIEpUPOBATh NOHATUSAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIOBOI'O apryMEHTA.

YpaBHeHus U cepTu(PUKATHI:

CBOOOJTHO ONEpUPOBaTh MOHATUAMHU: TOXAECTBO, YpaBHEHHE, HSKBHUBAJICHTO, PaBHOCHIIbHBIE
YpaBHEHUS U yPaBHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE CUMBOJIBI;

NPUMEHSATh Pa3JIMYHbIe METOABI PEIICHUS palMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX METOJIOB,
MPUMEHATh METOJI UHTEPBAJIOB JUIsl pEIICHUI;

CBOOOJIHO ONEpUPOBATh MOHATHUSAMM: MHOTOWIEH OT OJHON MEpEeMEHHOM, MHOTOYJIeH C LENbIMU
K03 duIMeHTaMH, KOPHU MHOTO4YIEHA, IPUMEHATD JieJieHne 0e3 MHOTO4JIeHa Ha MHOTOUWIEH C OCTaTKOM,
BBIBOJly M UTOTY Buera [uis pemenus 3aaad;

CBOOOZHO OINEpUpPOBaTh MOHITUSAMM: CUCTEMa JIMHEWHBIX JAaHHBIX, MAaTpHIlA, OIpPEAEIUTEINb
MaTpulbl 2 X 2 W €ro reOMETPUYECKHM CMBICI, MCIIOIb30BaTh CBOMCTBA ONpenenuTens 2 X 2 s
BBIUHCJICHHSI €T0 3HAYEHUH, IPUMEHSITh ONPEIEIUTENHN ISl PELICHUH CUCTEMbl JIMHEWHBIX PE3yJIbTaToB,
MOJIEJIMPOBaTh pEaJbHbIE CHUTyallMM C IIOMOINBIO CHCTEM JIMHEHHBIX W3MEPEHUH, PpacCUUTHIBATH
MIOCTPOEHHBIE MOJIETIM C TOMOIIBI0O MAaTpULl M ONpeAenuTeseld, HHTEepPNPEeTUPOBATH IOTYUYEHHbIN
pe3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUM ¢ ABMKEHUSIMH ISl IPE0OPa30BaHUS BHIPAKEHUM;

BBINOJIHUTH MPEo0pa3oBaHUE YMCIIOBBIX BBIPAKEHUH, COAEPIKAIINUX CTENEHH, C PAlMOHAIbHBIMU
pU3HAKaMU;

UCII0JIb30BaTh CBOMCTBA JOrapu(pMoB AJis MpeoOpazoBaHUs JOrapuPMHUUECKUX BbIpAKEHU;

cBOOOJIHO ONepupoBaThH MOHSTUSIMHU: HppalMOHATIbHBIMH, MO0Ka3aTeIbHBIMU u
JOrapu(PMHUUECKUMH YPAaBHEHUSMHU, HAXOJUTh UX PELICHUs C MOMOIUIbI0 PaBHOCHIIBHBIX MEPEXO0I0B MM
IIPOBEICHMS TIPOBEPKU KOPHEW;

IIPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (bopmybI JUIS npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKEHUI;

CBOOOJTHO ~ OMEpPUpPOBATh  IMOHATUSMH:  TPUTOHOMETPHUYECKHE  YpPaBHEHHUS,  IPUMEHATh
peKoMeH TyeMble (POPMYJIbI /111 OCHOBHBIX PEUIEHUH TUIIOBBIX TPUTOHOMETPHUUECKUX (HOPMYII;

Mogenupyiite peanbHble CUTyallUd Ha sI3bIKE ajareOphl, COCTABIISINTE BBIPAXKEHUS, ypaBHEHHS,
IpUMEPHI 0 YCJIOBHIO 3a/iad, 00JyMbIBaliT€ NMOCTPOECHHBIE MOJENIU C MCIIOJIb30BAHMEM aINapaTHBIX
anreop.

DYyHKIUHU U TPaQUKH:

CBOOOJIHO ONMEpPHPOBATh MOHATHAMM: (PYHKIMH, cOCOOBI 3a1aHus (PyHKIMM, B3aUMHO OOpaTHbIE
¢byHkuy, (yHKUMKM cocTaBieHMs, (yHKUMM Tpaduka, BBINOJIHEHHWE HIIEMEHTApHbIX (YHKIUN
npeoOpa3oBaHus rpaduKoB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: OIpENEICHUE O0JACTH U MHOXKECTBO (PYHKIIMH, HYyJEBbIE
(GYHKINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OIEpPUPOBATh MOHATHSAMH: YETHBIE M HEUYETHbIE (DYHKUMHU, MEpUOIUYECKUE (DYHKIINH,
(GYHKIMU MPOMEXYTKM MOHOTOHHOCTHM, MAaKCHMalbHble M MHHHMMAalbHble (QYHKUUH, (YHKIUN
MaKCHMaJIbHOTO U HAUMEHBILIEr0 3HAYCHHSI Ha IPOMEXKYTKE;

CBOOOJTHO OMNEpUPOBATh MOHATUSAMM: CTENEHHass (YHKIMS C UCXOJIHBIM M IIEJBbIM IPH3HAKOM,
rpaduk creneHHOW (QYHKIUU C UCXOAHBIM M LIEIBbIM MPU3HAKOM, TpaduK, UCXOASIINN U3 N-OW CTENEHH,
Kak (QyHKIMS TPEIbIIyLIeH CTENEHU C NCXOAHBIM IIPU3HAKOM;

ONEpUPOBAThH MOHATUAMU: JUHEHHAs, KBaApaTU4yHasi U JPOOHO-IMHENWHAas (YHKIMH, BBIOJIHUTH
3JIEMEHTApHOE UCCIIEJOBAHUE U TOCTPOUTDH UX IpaduKy;

CBOOOZHO OINEpPUPOBaTh MOHATHUSAMH: TOKa3aTeNbHOM U JorapupmMudeckod (QyHKUUSAMH, HX
CBOWCTBaMHM U TpauKaMH, UCTIOIb30BaTh UX Ipa(UKu Ui pelIeHui;

CBOOOJHO ONEpUPOBATH MOHATUSMHU: TPUTOHOMETpUYECKass OKPYKHOCTb, OIpEIEICHUE
TPUTOHOMETPUYECKHUX (PYHKLUH YUCIOBOIO apryMEHTa;



UCIIONIb30BaTh (YHKUMU TpauKOB Ui HUCCIEIOBaHMS TMPOLECCOB M 3aBUCHUMOCTEH MpHU
onpezesieHU! 3a7a4d U3 APYTUX MPEAMETOB U OMUCAHUS JKU3HM, BbIpaXKaTb (OPMYJIbl B 3aBUCUMOCTH OT
BEJINYNH;

Havaja maTeMaTH4Ye€CKOI0 aHAJIM3a:

CBOOOJTHO ~ONEepUpoBaTh TMOHATHAMHU: apupMeTHdeckas M TIeoMeTpudecKas Mporpeccus,
OecKOHeYHO yObIBarolIasi reoMeTpuieckasi IporpeccHsi, TMHEHHbIN U SKCIIOHEHIIMAIBHBIN pocT, popmyna
KBaJIpaTHBIX IIPOLIEHTOB, UMETh IIPEJICTABICHNS O KOHCTAHTE;

WCITOJIB30BATh IIPOTPECCUM JIJIS PELICHHUS] KOHKPETHBIX 3a/1a4 IIPUKJIAJHOTO XapakTepa;

CBOOOJTHO OMEpUPOBATh MOHATUSAMH: IO MOPSAKY, C HCIOJIB30BAaHHEM IOCIEI0BATEIbHOCTEH,
MOHOTOHHBIX M OIPAaHMYEHHBIX  IOCJIEAOBATEIIBHOCTEH, IOHMMaTb  OCHOBBI  3apOXKICHUS
MaTEMaTUYECKOTO aHalIM3a KaK aHaJIu3 MaJIbIX pa3MepoB;

CBOOOJHO OINEpPUPOBATH MOHATUSMU: HENPEPbIBHbIE (PYHKIMH, TOYKU pa3pbiBa TpapuuecKUX
(byHKUUH, aCUMIOTOTHI Tpaduueckux GyHKINH;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: (YHKIIMS, HEMpPEpbIBHAs Ha OTpPE3Ke, MPUMEHSATh CBOMCTBA
HeNpepbIBHBIX (QYHKIMNA /I pELIeHus 3a/1a4;

CBOOOJHO ONEpUPOBATh MOHATUSMU: MEPBbIE U BTOPHIE MPOU3BOJIHBIE (YHKIMH, KacaTelbHas K
rpaduky GyHKIUY;

pa3enuTh MPOU3BOJHBIE KOJIWYECTBA, NMPOU3BEJEHUS, YAaCTHBIE M COCTAaBHbIE JBE€ (YHKIUH,
IPOM3BOJIHBIE dJIEMEHTapHbIe (DYHKIMH;

UCIIOJIb30BaTh T€OMETPUUECKUI 1 (PU3NUECKHI CMBICI IPOU3BOIHOMN Ui PEIIEHUs 3ajau.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSIMU: MHOKECTBOM OINEPALUN HaJl pacCIIuPEHUSIMH;

UCIIOJIb30BaTh TEOPETHUKO-KOMOMHUPOBAHHBIN anmapaT JJsl OIUCAHUS IPOLIECCOB M HAIIPABICHUH,
IIPH OIIPEJEIICHUH 3a7a4 U3 APYTHX XMMUYECKUX IIPEIMETOB;

CB00O/HO oOmepHpOBaTh MOHATHSIMHU: OIpEJICIEHUE, BBIBOJ, YpaBHEHHUE-CIIEICTBUE, CBOWCTBO
MaTeMaTHUYeCKOTro 00bEKTa, I0KA3aTeNbCTBO, PABHOCHIIbHBIE YPAaBHEHUSI U IPUMEPHI.

K koniy o6ydenus B 11 kiacce ydanuiicsi rmojyyaeT cleayroIIye MpeIMeTHbIe pe3ysbTaThl MO
OTIIENbHBIM TeMaM pabodeil mporpammsl y4yeOHOro Kypca «AinreOpa M Hayalo MaTeMaTHYECKOTO
aHaJIN3ay:

Yuciia ¥ BBIYUCICHUSA:

CBOOOJTHO ONEpPUPOBATh MOHATUSAMM: HATypalIbHbIM YHCIOM U CBSI3SIMM YHCEJ, MHOKECTBOM
HaTypaJbHBIX M LEJIBIX YHUCEN, HCIOJb30BaTh IMPU3HAKU JACIMMOCTH LENBIX YHCEN, HaTypalbHbIMHU
yrcaamu HOJl u HOK niist pemenus 3agad, NnpUMEHATh alroput™ EBkinnna;

CBOOOJHO ONEpUPOBATH KOHIEMIMEH OCTaTKa MO MOMYJI0, 3allMChiBaTh 4YHCIa B Pa3IMYHBIX
MO3ULMOHHBIX COJIEP/KATEIbHBIX BBIYMCICHUSX;

CB0OOOJHO OmNEepupoBaTh MOHATHSIMHM: KOMIUIEKCHBIM YHCJIOM U MHOXECTBOM KOMILJIEKCHBIX
qucell, 3aHUMAaTh KOMIUIEKCHbIE YKciia B aire0pandeckoi 1 TPUTOHOMETPUYECKoil (popme, BBIOIHATH C
HUMU apu(MeTHUYECKHe ONepalnuy 1 n300pakaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHus U cepTuPUKATHI:

cBOOOJIHO OIEpPUPOBATH MTOHATUSIMH: HppalMOHATIbHBIMH, MOKa3aTeIbHBIMU u
JOrapu(PpMHUUECKUMH CUMBOJIAMH, HAXOIUTh UX PEIICHHS C IOMOIIbIO PABHOCUIIBHBIX IIEPEX0/I0B;

U3Y4YUTh OTOOpP KOPHEW MPHU COCTABJIIEHUU TPUTOHOMETPUUYECKUX YPABHEHUH;

CBOOOJIHO OMNEpUPOBaTh MOHATHEM TPUTOHOMETPUUECKOTO I[BETA, MPHUMEHATh HEOO0XOAHUMBIE
(bopMyIIbI 17151 pelIeHNUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHX I[BETOB;

CBOOOJTHO OIEPUPOBATh MOHATHAMHU: CHUCTEMOH U OOOCHOBAaHHOCTHIO M OOOCHOBaHHOCTHIO,
PAaBHOCWIBHBIMM CHCTEMAMHM W CHUCTEMAMU-CIEACTBUSAMHM, HAXO0XKICHHEM pEUICHUH CHCTEM U
000CHOBAHHOCTBIO PAllMOHATIBHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUIECKUX Mojeneil u
IIPUBEJICHUN;

pelmiaTb ~ palMOHaJbHbIE,  HppalMOHAIbHBbIC,  IIOKa3aTellbHble,  JiorapuMuueckue U
TPUTOHOMETPUYECKUE YPABHEHUS U 1[BETA, COJIEPKAIINE MOLYJIA U ITapaMeTPBhI;

OPUMEHATH rpaduyeckre METOIbI I pelIeHUs] MaTeMaTHYECKUX U rpauuecKux 3ajad, a TaKkKe
3aJa4 ¢ mapaMeTpamy;
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MOJICIUPOBATh pealibHble CUTYallMHd Ha S3bIKE alnreOpbl, COCTAaBIIATh BBIPAKEHUS, ypaBHEHMS,
CUMBOJIBI M UX CHCTEMBI I pEelIeHHs TMOCTaBICHHOM 3aJlauM, paccMaTpUBaTh MOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BaHUEM ajIredphl yCTpOiiCcTBa, MHTEPIPETUPOBATH MOJIyUYEHHBIN pe3yibTar.

DYyHKIUH U TPaQUKH:

CTPOUTH rpauKu (PyHKIUI KOMIIO3UIMH C TIOMOIIBIO JIEMEHTAPHOI0 UCCIIE0BAHUS U CBOMCTBA
JIBYX (DYHKIUN KOMIO3UIINY;

CTPOUTH TeOMeTpHUYecKkre 00pa3bl U 11BeTa Ha KOOPIMHATHOM MIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh QYHKIMU JJI1 MOACTUPOBAHUS U UCCIEIOBAHUS IPYTHX MPOLIECCOB.

Havana maTeMaTH4eCKOro aHa/im3a:

MPOM3BOJIHYIO JUIsl UCCIIeI0OBaHUS (DYHKIIMHA HA MOHOTOHHOCTb M 9KCTPEMYMBI;

HACTYIUIEHHE MaKCUMaJIbHOTO U HauMeHbIlIee 3HaueHNe (PYHKIIMU HEPEPBIBHOCTU Ha OTPE3KE;

IIPOM3BOJHYIO Ul HAXO0XKJIECHUS HAWIYUYLIEr0 PEIIECHUS B NPUKJIAIHBIX, B TOM YHUCIIE COLUAJIBHO-
HKOHOMMYECKHX, 3aa4ax, AJIs ONpPeesIeHHs] CKOPOCTH U YCKOPEHHUs IpolLecca, 3aaHHONH (popMyIoi niu
rpapuKoM;

CBOOOJHO OINEpPUPOBATH TMOHATUSAMHU: NEpBOOOpa3Has, ONpEeAENEHHBI HWHTErpal, HaXOJWUTh
NepBOOOpa3HbIE IIeMEHTapHbIe (PYHKIIUH U PACCUUTHIBATh MHTErpall 1o ¢popmyiie HerotoHa-JIeHOHUIIBL;

HaXOJMTh KBaJpaTHbIE IUIOCKKE (UTYPBI U 00BEMBI TEJl C IIOMOILBIO UHTErpaa;

UMETh  NPEICTABJICHHE O  MaTeMaTHYeCKOM  MOJEIUPOBAHUM  CXEMbl  COCTaBIICHUS
TG depeHIMATbHBIX PE3YIbTaTOB;

pelaTe NPUKIAAHBIE 33Jaud, B TOM 4YHUCIE COLMAIbHO-d)KOHOMUYECKOTO U COLHAIBHOIO
XapakTepa, ¢ HOMOILBI0 MaTEMAaTHUECKOr0 aHAIIN3A.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne |HazBanue pazmenoB u TemKonuuecTBo yacos OnexTpoHHble  (LIHPPOBBIEC)

11/I1 |[IPOrpaMMBbl Bcero [Kontposbhsie |[IpakTuueckue 00pa3oBaTeibHbIE PECYPChL
paboThI paboThI

1 |Hacrosmux gucen.|24 1

Muorouiensl. ParmonaibHBIE
YpaBHEHUS u CHUMBOJIEL.
CucreMsl JIMHEHHBIX JaHHBIX

2  |®yHKUIUU u rpaduku.|12 1
CrenenHast QyHKIUS C LETBIM

BHUJIOM

3 |Apudmerndyeckuid KopeHb n-|15 1
oil crenenu. MppanroHanbHbIe
ypaBHEHUS

4  |[loka3zaTenbHast bynknums.| 10 1

[TokasaTenbHbIe ypaBHEHUS

5 |Jlorapupmuueckas PyHkms.|18 1
Jlorapudmuueckue ypaBHEHUS

6 |Tpuronomerpuyeckue 22 1
BBIPOKCHHS M YPAaBHCHUS

7 [IlociemoBaTeIbHOCTH 10 1

8 |HempepsiBHbIE ¢bynkun.|20 1
IIpousBoaHas

9 (IloBTOpEHwme, 0000111eHN1E,|5 1

CUCTEMATHU3al U 3HAHUU

OOwee koimuectBO 4acos B|136 |9
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No |Ha3zBanue pasnenoB u TtemKonnyecTBo yacoB DOnexTpoHHble  (LHQPPOBBIC)
I1/IT {IPOTrPaMMBbI Bcero [Kontposbhbie [IpakTuueckue 00pa3oBaTeNIbHBIC PECYPCHI
paboThI paboThI
nporpamme
11 KJTIACC
Ne | Haspanue pa3znenoB u Tem KonngecTBo yacos OnexTpoHHbIe (T(POBEIE)
/m HpOrpaMMBbI Bcero | Kontpomnbasle |[IpakTtuueckue| 00pa3soBaTeIbHbIC PECypChl
paboThl paboThl
1 |[AccnemoBanue QyHKIHII C 22 1
MOMOILBIO IPOU3BOIHON
2 (IlepBooOpa3Has U HHTETpaJl 12 1
3 ['paduxu 14 1
TPUTOHOMETPUUECKUX
GyHKIMA.
TpUroHoMeTpUIECKUE 3HAKU
4  |MppauuoHaJIbHBIE, 24 1
MOKa3aTeNbHbIE U
norapupMUIECKrue CUMBOJIBI
5 |KommuiekcHble yncia 10 |
6 |EcrecTBeHHBIE U LIETbIE YNCTA 10 1
7 |CuctemMbl palluOHATIBHBIX, 12 1
UppaAIMOHATBHBIX
napamMeTpUIeCcKuX U
norapuMuyecKkux Mozenei
8 [3amaum c mapamerpamu 16 1
9 [IloBTOpenue, 0600IICHHE, 16 1
crucTeMaTu3alus 3HaHU
OO011ee KOIMYECTBO YacoOB B 136 9
nmporpamme
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