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[HosicHuTEIBbHASA 32aNIMCKA
Hannas pabouast mporpamma npennasHaduera aius 10-11 kmaccoB MBOY «Kopeunsckas CIHI»
PabGouas mporpamMma mo mnpeaMeTy MareMaTuka: anreOpa W Haudana aHanu3a B 10-11 kmaccax
COCTaBJIEHAa B COOTBETCTBUH C:

®denepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deaepanumy»;

®enepanbHbIM 3aKk0HOM OT 24.09.2022 1. Ne 371-®3 «O BHecenun usmeHenuil B denepanbHblid
3akoH «OO0 oOpazoBanuun B Poccuiickoit ®Penepanum» U crateto 1 DenepanbHOro 3akoHa «0O06
o0s3arenbHbIX TpeboBaHuAX B Poccuiickoit denepauuny;

[TopsinkoM opraHu3alMi W OCYIIECTBICHHUS O0Opa3oBaTENbHOM AESITETbHOCTH MO OCHOBHBIM
0011e00pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa30BaTEIbHBIM [IPOrPaMMaM Ha4aJIbHOTO OOIIETr0, OCHOBHOTO
o0miero u cpenHero odmiero oopazoBaHus, YTBEPKICHHBIM MpuKka3oM MuHnpocsemenus ot 22.03.2021
No 115 (B meiicTByIOIICH peIaKIImg);

[Ipukazom MunucrtepcrBa npocsemieHusi Poccuiickoit @enepaunn ot 12.08.2022 r. Ne 732 «O
BHECCHUHU M3MEHEHHH B (DefiepalibHBIN TOCy1apCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT CPEAHETO OOIIETO
o0Opa3oBaHMs, yTBEPkKACHHBIN MprKa3oM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu
ot 17 mas 2012 r. Ne 413x»;

[Ipukazom MunucrepctBa npocpemieHusi Poccuiickoit @enepamuu ot 18.05.2023 Ne 371 «O06
yTBepXKAcHUH (enepaabHOl  00pa30BaTeNbHOW MPOrPpaMMBI  CpelHEro oOmmero  oOpa3oBaHUs)
(3apeructpupoBan 12.07.2023 Ne 74228);

[Tpukazom MunuctepctBa npocBeuienus: Poccuiickoit deneparmu ot 21.09.2022 r. Ne 858 «O06
yTBEpKACHUH (eAepanbHOrO MepedHs YYEOHHMKOB, JOMYIIEHHBIX K HUCIOJIb30BAHHUIO MPHU pealln3aluu
UMEIOIMX TOCYAAPCTBEHHYIO aKKpPEAUTAIMIO O00pa30BaTeNbHBIX MNPOTpaMM HA4YaJbHOTO OOIIETo,
OCHOBHOTO  o0miero, cpeaHero oOmiero oOpa3oBaHHUS  OPTaHU3ALUAMU,  OCYILIECTBIISIOIIUMU
00pa30BaTeNbHYyI0 JEATENBHOCTh M YCTAHOBJIEHUS IPEAEIbHOTO CPOKA HCIOJIb30BAaHUS HCKIIOUYEHHBIX
y4eOHUKOBY;

3akonoM Pecny6imku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O6 oGpazoBanuu B PecmyOmmke
KpbiM» (¢ U3MEHEHUSAMHU U TOMOTHEHUSIMH);

[Tpuxazom MunucrepctBa oOpa3zoBaHus, Hayku U Moaonéxu Pecny6muku Kpeim ot 27.03.2023
Ne 565 «O mpu3HaHUM YTPAaTUBLINM CHUIy MpHKaza MuHHCTepCTBa 00pa30BaHUs, HAYKH U MOJIOAEKHU
PecnnyOmuku  Kpsim ot 11.06.2021 Ne 1018» (MP mno BeaeHuio [el0BOM JOKYMEHTalUuud B
rOCYJIapCTBEHHBIX M MYHHULMNAIBHBIX JIOMIKOJIBHBIX 00pa3oBaTelbHBIX U 001eo0pa3oBaTeNbHBIX
opranuzanusax Pecnyonuku Kpsim). Pexxum nocryna: https://www.krippo.ru/files/metod2024/24.pdf.

[Tucemom MunHCTEpCcTBa 00pazoBanms, HayKu U Mosoaexu Pecryommku Kpeim ot 13.04.2023 Ne
1988/01-15 (06 yuebHbIX Tu1aHax o01eoOpa3oBaTesibHbBIX opranu3auuii Pecyomuku Kpeiv na 2023/2024
y4eOHBIHN TOT).

MeTtoandecKuMU peKOMEHIAMsIMHA 00 0COOEHHOCTSIX NpenoJaBaHus MaTeMaTHKU: anredpa u
HavaJia aHajim3a B o0I1eo0pa3oBaTeabHbIX opranu3anusax Pecyomuku Kpeiv B 2023-2024 yueOHOoM
roxy

[TonoxxenueM o Gopmax, NEPUOAUYHOCTH, TOPSAKE TEKYLIETO KOHTPOJIS
yCIIEBaEMOCTH M MIPOMEKYTOUHOM aTTectanuu oOyuatommxcs B Llkoe.

OcHOBHOHMl  00pa3oBaTeNbHOM TporpamMmoi  cpemnero obmero obpaszoBanus (PI'OC),
yrBepxkaEHHoM npukazoM MBOY «Kopensckas CI» 0129.08.2023 1. Ne 314;

VYuebupiMu mianamu cpearero oodmero oopazopanus (OPI'OC) MBOY «Kopewnsckas CILy,
yTBEPKAEHHBIM npuka3zoM oT 29.08.2023 roga Ne 314

[Tonoxxenuem o paboueit mporpamme yueonsix npeameroB MBOY «Kopeunsckas CIy,
YTBEPKAEHHBIM Iprka3zoM 0129.08.2023 Ne 318

B cootBercTBuu ¢ DenepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPEIHETO

oOrmiero odpazoBanus yueOHbIH npenmeT «MaremaTuka: anredpa 1 Hauana aHaJIu3a» BXOJUT B
npeaMeTHyo obnactb «Maremaruka: anredpa v Havaja aHajdu3a» U SABJSETCS 00sS3aTeNbHBIM IS
U3yUYCHHS.



Copepxanne yueOHOTo npeamera «MaremaTuka: anredpa U Hauana aHalu3ay, MPeICTaBICHHOE B
paboueii nporpamme, coorBercTByeT @I'OC COO, ®PII mpenmera «Matemaruka: anredpa 1 Hadana
aHaINU3ay.

VY4eOHbIM MJIaHOM Ha U3yYeHUE MaTeMaTUKH: anreOpa v Havana aHanu3a B 10 kiacce OTBOIUTCS

- 136 u. (4 yaca B Hegento), B 11 kimacce orBogutcst - 136 4. (4 yaca B HEZIENIO).
[IporpamMma opreHTHpOBaHa Ha UCIIOJIb30BAHUE YUEOHUKOB:

Marematuka : ajredpa W Hayajla aHaJIu3a, reoMerpusi. Ajaredpa m Havyajga anaamsa. 10
KJ1acc : 0a30BbIi ypOBEHb U YrinyOn€HHbIN ypoBHU : yueOnuk / C.M. Hukonwsckuii, M.K. [Totanos, H.H.
Pemernukos, A.B. IlleBkun — 10-e u3., crep. — Mocksa : [IpocBemenue, 2022.

MartemaTtuka : anredpa M Hayaja aHajau3a, reomerpusi. Ajireépa m Hayajga a”Haausa. 11
KJace : 0a30BbI ypoBeHb U yrinyOnéHubiil ypoBHU : yueOHuk / C.M. Hukonbckuii, M.K. ITotanos, H.H.
Pemernukos, A.B. llleBkun — 9-¢ u3., crep. — Mocksa : [Ipocemienue, 2022.

COJAEP/KAHUE OBYYEHUA

10 KUIIACC

Yuciia v BbIYHMCIIEHUSA

Panonanenbple  uyucna. OOBIKHOBEHHbIE U JIECATUYHBIE JApPOOHM, TIPOLEHTH, OECKOHEYHBIE
nepuoanueckue Jpobu. [Ipumenenre napoOell M MNPOLEHTOB MJIs pEIIeHUs MPUKIAJHBIX 3aJad B
Pa3IMYHBIX OTPACIIAX MPOMBILIUIEHHOCTH U NIPEICTABICHUS KU3HU.

JeiicTButenbHble uncia. PalinoHanbHble U HppallMoHaIbHbIe yncaa. ApudMeTnyeckue onepanuu
C pealbHbIMU yrcaaMu. Moysb 1eHCTBUTENBHOTO YUCIIa U ero cBoicTBa. [IpuOnmkEHHble BBIYMCICHNU,
IIpaBUJIa OKPYTJIEHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BIUYUCIICHUS.

Crenenp ¢ 1ensiM npusHakoM. buHoMm Herorona. Mcnonb3oBanue npuBeACHHBIX (opM JUIs
3aIMCHU PEaJbHBIX YMCEI JUIsl pEIICHUs TPaKTUUECKUX 3a/ad U IPEJCTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypaJbHOM CTENICHU U €ro CBOMCTBA.

CreneHb C paluOHAIBHBIMU IPU3HAKAMU U €€ CBOWCTBAMH, CTENEHb C JEWCTBUTEIbHBIM
IIPU3HAKOM.

Jlorapu¢m yucna. CpoiicTBa iorapudma. JlecaTHUHbIE U JJOTUYECKHE JTOTapHU(PMBbI.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ADKCHUHYC, AapKKOCHHYC H
ApPKTaHI'€HC YKMCIIOBOIO apTyMEHTA.

YpaBHeHHs M IBETOYKH

PoxnecTBO M pOXKIECTBEHCKHME KOHBEPTHI. Y paBHEHHE, KOPEHb YypaBHEHUM. PaBHOCHIIBHBIE
ypaBHEHMs U ypaBHEHuUsA-cleAcTBUs. HepaBeHCTBO, peleHne cepTudukara.

OcHOBHBIE ~ METOJbI  pELIeHUs  LeNbIX W JPOOHO-pallMOHANBHBIX ~ MOAeNed U
IpuUMepoB. MHOTOWIEHBI OT OJHOM TNepeMeHHOMW. JlelleHne MHOroujleHa Ha MHOIOWIEHa ¢
octratkoM. Teopema be3y. MHorounens! ¢ nensiMu koddpunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBHIPAXKEHUH, COIEPKAILNX CTETIEHN U KOPHEH.

UppanmonanbHble ypaBHeHUs. OCHOBHbBIE METOBI PEILICHHUS UPPALIMOHAIBHBIX MOJEIEH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHHS] METPUUECKUX U3MEPEHUH.

[TpeobpazoBanue BbIpaKeHU, COIEpKALIUX Jorapu(MBbl.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEeIlICHHs JJOrapu(pMUUECKUX MOJIENIEH.

OcHoBHbIE TPUTOHOMETPUYECKHUE ¢dopmyibl. [IpeoOpazoBanue TPUTOHOMETPUYECKUX
BBIpaXKEHUI. PeleHre TpuroHoMeTpUYECKNX JTaHHBIX.

Pemenne cucteMHbIX TMHEHHBIX TaHHBIX. MaTpulia cucTeMbl JTUHEHHBIX Mozenei. OnpeaenuTeb
MaTpuLbl 2X2, €ro reOMETPUYECKUN CMBICI M CBOMCTBA, BBIUMCICHHE €r0 3HAYEHWI, NPUMEHEHUE
ONpeAeNuTeNs JAJIsl pElIeHNs CUCTEM JIMHEHHBIX ypaBHEHMU. PeleHne mpukiIagHbIX 3a/1ad ¢ MOMOIIBIO
CUCTEMBI JIMHEHHBIX MoJeinei. MccienoBanue MOCTPOEHUS MOJEIM € IIOMOINBIO MaTpull U
ONPEACIUTENCH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJEH, NMPEACTABIAIONIMX CUTYAllMHd C ITOMOIIBI0 YPaBHEHUN U
n3obpaxenuil. [I[pumenenre Merona W OMMCAHMA JUISl PELICHUS MaTeMAaTUYECKUX 3a7ad W 3aj1ad u3
pa3INYHbIX 00acTe HAYKH U OMUCAHUS KHU3HH.

DyHKIUH U TPaGUuKU
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@yHKIUsA, crnocodbl 3anaHus ¢GyHKuuMU. BzaumHo oOpatHele  ¢yHkumu. KoMmnosunnonssle
¢ynxun. ['paduk pyHkumun. dnemeHtapHble GyHKINN IpeodpazoBaHus TpaduKoB.

OO6nacTe ompeneleHus: U MHOXECTBO pe3yibraTtoB ¢yHkumid. Hymun dynkmus. [IpomexyTku
3HaKoMOCTOsHCTBA. YéTHble M HeuéTHble (yHKUuH. [lepuonnyeckue QyHkunyu. OyHKIMS TPOMEKYTKU
MOHOTOHHOCTH. DYHKIIMM MaKCUMyMOB U MUHUMYMOB. Haubounbliee 1 HauMeHbliee 3HaueHUE PYHKIUU
IPOMEXKYTKA.

JluHeltHast, KBaJgpaTHYHas M JpoOHO-TMHEHHas (yHKIMU. DJIEeMEHTapHOE UCCIeIOBaHUE U
MOCTPOEHUE UX rpauKoB.

CrenenHas (yHKIMS C HaTypajbHBIM M LeJdbIM oOpa3om. Ee cBoiictBa u rpaduk. CBolicTBa U
rpaduk UMEIOT TaKylo K€ CTENEeHb, KaK U (QyHKLUH, OTIIMYAIOUIUECs OT aHAJIOTOB.

[TokazarenbHass u norapudmuyeckas ¢GyHKUMH, WX CBoiWcTBa W rpaduku. Mcnonb3oBanue
GyHKIMI rpa@uKOB AJIs peLIeHHUs] MaTEMaTHYECKUX 3a/1a4.

TpuroHomerpuueckass OKpPYXHOCTb, OIpECNIEHHE TPUTOHOMETPUUECKUX 4YHcel (YHKIHUHHOTO
apryMeHra.

QOyHKIMOHANBHBIE  3aBUCUMOCTH B pasiMYHbIX  @poreccax U sBieHUsX. I'paduku
MHAMBUIyaJIbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHAIM3a

[TocnenoBaTenbHOCTB, CIOCO0bI 3a/laHus ctabuinbHOCTH. MeTog MaTeMaTH4eCKOi
UHAYKIMA. MOHOTOHHBIE M OrpaHMYEHHBIE  IIOCJIENOBATENBbHOCTH. MicTOpus ~ BO3HMKHOBEHHS
MaTeMaTUYeCKOT0 aHalln3a KaK aHaJlu3a MaJICeHbKUX JEeTEH.

Apudmernueckas M reoMeTpuyeckas Mporpeccuu. beckoneuno yoObIBaromas reoMeTpuyecKkas
nporpeccusi. Cymma  O€CKOHEUHO  yOBIBAarOIedl  reoMeTpuyeckod  mporpeccud. JIuHenHbli  u
AKCIOHEHIMANBHBIA pocT. Yncno e. @opMyna CIOXKHBIX HMPOLEHTOB. VcIonb30BaHUE TPOTPECCUM IS
pelIeHus 3aa4 MPUKIaJHOTO XapaKkTepa.

HenpepbiBuble  ¢yHkmmu u ux  cBoiicTBa. Touku  paspeiBa. ACUMITOTHI  Tpa(UKOB
¢ynkuil. CBoiicTBa (YyHKIMU HENPEpPhIBHBIX Ha OTpe3ke. MeTol MHTEpPBAJIOB JMJisi PacTBOPOB
aHasnoros. [IpuMeHeHne cBOWCTBa HENMPEPBIBHBIX (PDYHKIUI U1 peleHus 3a1au.

[lepBast u Bropas npousBojHble QyHKIMHU. OnpeaeneHue, reoMeTpuIecKuil U (PU3MUECKU CMBICI
IPOM3BOJHON. YpaBHEHUE KacaTelbHOM K rpaduKy QyHKIUH.

[TpousBoaHbIe 35eMeHTapHble (QyHKIMU. [Ipon3BeeHHbIE TPOU3BEICHHUS UCKYCCTBA, YAaCTHBIE U
KOMITO3UTOPCKHUE (PYHKIIUH.

MHozkecTBa U JIOTHKA

Hanee, omepanuu Haja  NOTpebieHMEM M UX  uUMyliecTBoM. [luarpammbl — Ditnepa—
Benna. [IpuMeHeHne TeOpeTHMKO-MHOKECTBEHHOTO OOOpYAOBaHUS JUIsl ONMCAaHUS IPOLIECCOB U
HaIpaBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX XMMHUYECKHUX BEIIECTB.

Omnpenenenue, BBIBOJbI, CBOWCTBA MaTeMaTHUYECKOIO OOBEKTa, HUCCIEI0OBAaHHUE, J10Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS.

11 KUIIACC

Yucia v BbIYMCIEHUSA

EcrectBenHble U 1ienble uncna. [[puMeHeHne NpUHIMIIOB JIENEeHUs LEIbIX YUCeN, HauOOoJbIINN
obumit nenurens (nanpHee — HOJl) m Haumenbinii o6l kpatHeiil (nanpHee — HOK), snementsl no
MOJyJII0, alropuT™ EBKInAa Ui pemieHus 3a1ad B LEIbIX YUCIIAX.

KommuiekcHble umcna. Anredpandeckasi 1 TpUrOHOMETpUYecKas (OpPMBblI 3aIIUCH KOMIUIEKCHOTO
yucia. ApupMeTHyeckie onepanuy ¢ KOMIUIEKCHBIMHM yuciamMu. M300paskeHre KOMIUIEKCHBIX Yucell Ha
KoopauHaTHOM  mmockocTu. @opmyna  Myaspa. Koppu  H-0M  CcTemeHM U3 KOMIUIEKCHOTO
yucia. [IpuMeHeHne KOMITJIEKCHBIX YHCeN JUIs PeleHns GU3NYEeCKUX U TeOMETPHUECKUX 3aj1au.

YpaBHeHus U IBETOYKH

Cucrema, LIEJIOCTHOCTh " aHasiorus. PaBHOCHIIbHbBIE CUCTEMBI " CUCTEMBI-
ciencTBUs. PaBHOCWIIBHBIN LIBET.

OT1O0op KOpHEW TPUTOHOMETPUUECKUX  MOJeIed ¢  TOMOILIbI0  TPUTOHOMETPUYECKOU
OKPY’KHOCTH. Penienne TpuroHoMeTpUYECKHUX MOKa3aTeNIe.



OCHOBHBIE METO/IbI peIlIeHHs TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX PU3HAKOB.

OcHOBHBIE METO/IbI PELLICHUS] UPPAIIIOHATbHBIX 1IBETOB.

OcCHOBHBIE METOJBl PEUICHHMsS] CHUCTEM M COBOKYIHOCTH pPalMOHAJIbHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeNbHbBIX U JOrapu(MUUECKUX MOEIEH.

YpaBHEHMs], IBETA U CUCTEMBI C ITapaMeTpaMH.

[IpuMeHeHne MeTOJI0B, CUCTEM U Pe3yJibTAaTOB JI PELIEHUS MaTeMAaTUYECKUX 33/]a4 U 3a7ad U3
pa3InYHbIX 00IacTe HAyKH U ONpeesIeHUs )KU3HU, HHTepIpEeTalts MOJyYSHHbIX Pe3yIbTaToB.

DyHKIUH U TpaGuKU

I'padux ¢yHkumidi kommno3uuuu. I'eomeTpuyeckue o00pa3bl TMONy4YeHbl M TPUBEAEHBI Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpadUKH.

BusyanbHble MeToAbl pelleHuss U aHajoruu. I'paguueckne MeTOAbl pelieHus 3a7ad C
napameTpamH.

Hcnonb3zoBanue QpyHKIUH rpaduKoB JUIsl UCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPHIC
IPUBOJAT K PELICHUIO MPOOJIeM, CBA3aHHBIX C APYTUMU XMMUYECKUMU BEIIECTBAMU U OLEHKON KHU3HH.

Hauana maTeMaTH4yecKkoro aHajau3a

[lpumeHeHne  NpPOM3BOJHOW K  HMCCIENIOBaHMIO  (PyHKIMH  Ha  MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHne 60mbIIero 1 MeHbIIEro nporpecca GyHKIUN HETIPEPIBHOCTH HA OTPE3KE.

[TpuMmeHeHne POU3BOIHON AJI HAXOXKACHHUS HAWIY4YILIEro PEIICHUs B IPUKIAIHBIX 3ajadax, A
orpeziesIeHUs] CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHON (popMysol min rpadukoM.

[TepBooOpa3Hasi,  BTOpoe  CBOMCTBO  mepBOOOpasHbIX. [lepBooOpa3Hble  3IEeMEHTapHbIE
¢yukun. [IpaBuna npeObiBaHUS IEPBOOOPA3HBIX.

WuTerpai. 'eomeTpudeckuii CMbICI HMHTETpaja. BerunciaeHue ONpeneseHHoro HHTerpaisa Io
dbopmyne Hetotona-JIeiOHUIIBI.

[lpumeHeHne wuWHTerpana s HAXOXKACHUS IUIOMIAZed IIoCKUX ¢uryp u  00beMOB
F€OMETPUUYECKUX Tell.

[Tpumepsr  pemenunii  auddepeHInanbHBIX  METOJI0B. MaTeMaTHUeCcKoe  MOJICIIMPOBAaHHE
IIPUPOJIHBIX MPOLECCOB C MOMOUIBIO AUPPEpEeHINATbHBIX YPABHEHUM.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA N
HAYAJA MATEMATHUYECKOI'O AHAJIU3A» (YTJIYBJEHHBIV YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) BeicIIee oOpa3oBaHue:

c(OpPMUPOBAHHOCTh T'PaXJTaHCKON IMO3ULUU 00yYaroIlerocs Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUHCKOro 00I1ecTBa, MPECTaBICHNE MaTEMaTHYECKUX OCHOB Pa3BUTHSI PA3IUYHBIX CTPYKTYP,
HamnpaBJieHUs, Mpoleayp oOImiecTBa (BBIOOPBL, OMNPOCHI U JIPYroe), yMEHHE B3auMOJEHCTBOBATH C
KOHKPETHBIMU MHCTUTYTaMU B COOTBETCTBHHM C MX OCOOCHHOCTSIMU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCHHMCKON Tpa’kAaHCKOM HMJIEHTUYHOCTH, MOJAEPKKAa MPOUUIOro U
COBPEMEHHOM POCCUUCKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIEHWE K JOCTHXKEHUSM POCCHIUCKHX
MaTEMAaTUKOB M POCCUHCKON MaTeMaTU4eCKOW IIKOJIbI, WCIOJb30BAaHUE ITUX JOCTHIKEHUH B APYTUX
HayKaX, TEXHOJIOTUSAX, MPUHIUIIAX SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHUE JIyXOBHBIX IIEHHOCTEH POCCHIICKOro Hapoaa, C(HOPMUPOBAHHOCTb MOPAIbHOIO
CO3HAHMsI, STUYECKOIO IOBEACHMS, CBA3AHHOIO C NPAKTHMYECKUM NPHUMEHEHHEM JOCTHKEHMHW HayKu U
cdepsl yu€HOro, OCO3HAHKE JIMYHOTO BKJIa/la B TOCTPOEHUE OYIyIIEro;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKJIIOYas OCTETHUKY MaTeMaTHYeCKMX OCOOEHHOCTEM,
00BEKTOB, 3aj1ad, peIIeHHH, pacCy X /IeH!H, BOCIPUUMUYUBOCTh K MATEMaTUYECKHM acleKTaM pa3iIMyHbIX
BUJIOB HCKYCCTBA;

5) pu3uveckoro BOCHUTAHMSA:
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pa3paboTaHHbIE METOJbl NPUMEHEHHs MaTeMaTHUECKUMX 3HaHUI B 3/70pOBOM U 0e30MacHOM
oOpa3e *HU3HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO (30pOBOE MUTAaHUE, COATaHCUPOBAHHBIN
PEKUM 3aHATUH U OTAbIXA, pETyJIsipHas AMHAMHUYECKas aKTHUBHOCTh), 00OOCHOBaHHME COBEPILICHCTBOBAHMS
IIPH 3aHATHAX CIIOPTUBHO-0310POBUTEIIBHON TEPPUTOPUEH;

6) TPY10BOr0 BOCIIUTAHUSA:

FOTOBHOCTh K TpPYAY, OCO3HAHME ILIEHHOCTEM TPyAOII00Ms, MHTEpPEC K pa3iuuHbIM cdepam
npogecCHOHAIbHOMN AEATEIIBHOCTH, MePexo]l ¢ MaTeMaTHUKON U ee MPUIOKEHUSIMH, YMEHUE OCO3HABATh
OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccun €W Pearu30BBIBATH COOCTBEHHBIE JKU3HEHHBIC TIUIAHBI,
TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHMIO M CaMOOOpa30BAHUIO HAa MPOTHKEHUU
BCEH >KM3HM, TOTOBHOCTh K aKTUBHOMY DPa3BUTHE B MPAKTUUYECKHX YCIOBHSIX 3aJaud MaTeMaTHUYeCKOM
HaIpPaBJIEHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

chopMyIMpOBaHHAs KYyJIbTYpa, HOHUMAaHUE COLUATbHO-?)KOHOMUYECKHX MPOLIECCOB B COCTOSIHUU
IPUPOJHOM M COLMANIBLHOM Cpefbl, MOHUMAaHHE TJI00AJIBHOIO XapaKTepa SKOJIOIMYECKHUX MpodIieM,
OpHEHTAIMs] Ha NMPUMEHEHHE MaTeMaTH4YeCKMX 3HaHUM A pelleHus 3aJad B 00JAaCTH OKpYy Karollei
Cpellbl, IUIAHUPOBAaHUE TMOCIEAYIOMNUX JCHCTBUM U OIEHKAa WX BO3MOXXHBIX TIOCIEICTBUN ISt
OKpY KarolleH Cpenbl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUS

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, CTAHIAPTHBIM MOJAXOJA Ppa3BUTHS HAyKH U TPAKTHUKH,
MOHMMaHHE MaTeMAaTUYECKON HayKu Kak cdepa AesTeIbHOCTH, 3Tallbl €€ Pa3BUTHUS U MHHOBALIMOHHOCTH
JUIS pa3BUTUSL LMBUIM3ALMM, BIIAJICHUE S3bIKOM MATEMATUKH M MAaTeMaTHYeCKOM KyJIbTypoW Kak
CPEJICTBO IMO3HAHUSI MHpa, TOTOBHOCTh M3y4yaTh IPOEKTHYIO M HCCIEIOBATEIbCKYIO JAEATEIbHOCTh
WHJUBUIyaJIbHO U B TPYIIIIE .

METANPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTeqbHbIC YHHBEPCAJIbHBbIC TEXHOJOTHYECKHUE e CTBHUA

ba3oBble joruyeckue geiicTBus:

BBISIBIISITh U XapaKTEPU30BaTh OCHOBHBIE MIPU3HAKN MaTEMATHYECKUX OOBEKTOB, MOSICHEHHS], CBSA3U
MEX1y HOHATUAMH, (OPMYIHpPOBATH OINpEAETeHUE IOHATUN, COXPAHATH CYIIECTBEHHBIM NpPU3HAK
KJaccu(UKaK, OCHOBaHMS 11l 000OIEHHs U CPaBHEHUSI CBA3€H, KpUTEpUIl IPOBEICHHS aHAIIN3A;

BOCIPUHUMATh, POPMYIUPOBATH U NMPEOOPA30BBIBATH CYXKICHUS: MPEAB3AThIE U OTPULIATEIbHBIE,
e/IMHUYHbIE, YaCTHbIE U O0IINE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (pakTaX, JaHHBIX,
HaOJMIONIGHUSAX M YTBEPXKJAEHUSX, NpeJlaraTb KpPUTEPUM JJs  BBIABICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIA;

JienaTh BBIBOJBI C HCIIOJIB30BAHMEM JIOTUKH COXPAHEHMSI, JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aK/IIO4YEeHNH, YMO3aKIIFOUEHHUH 0 aHAJIOTUH;

IPOBOJUTh CaMOCTOSITENIbHBIC JIOKA3aTEeIbCTBA MATEMaTHUECKUX YTBEP)KICHUN (MpsiMble U
IIPOTUBHBIE), BBICTpaUBaTh APIyMEHTAlMIO, MPUBOJUTH NPUMEPbl U KOHTPHIPUMEPHI, OOOCHOBHIBATh
COOCTBEHHBIE MHEHHUS U BBIBOJIBI;

BbIOpaTh cnocoO pemieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO BapHAHTOB pPEIICHUH,
BbIOMpPATh HanboOJIee MOAXOASIINE BAPHAHTHI C YUETOM, CAMOCTOSITEIILHO BBIJICIIEHHBIX ).

ba3zoBble nccienoBarebckue 1elCTBUA:

UCIIOJB30BaTh  BONPOCHI B KAUECTBE  MCCIEAOBATEIbCKOTO  HMHCTPYMEHTa  IIO3HAHMI,
(bopMyIIHpOBaTh BOIPOCHL, (PUKCHPOBATH MIPOTUBOPEUHE, TPOOIIEMY, COXPAHATh UCKOE U CYIIECTBYIOLIEE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHECHHE;

IPOBEJCHUE  CAMOCTOSTENbHO  CIUIAHMPOBAHHOTO  JKCIEPUMEHTa,  MCCJIENOBAaHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObeKTa, SBJIEHHs, Ipolecca, BBISIBICHHIO
3aBHCUMOCTEN MeXIy 00beKTaMu, SIBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO  (OPMYJIMPOBATh OOOOIIEHHSI W BBIBOJBI IO pE3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS], UCCIIEI0BAaHUs, OLIEHUBATh JOCTOBEPHOCTH PE3YJIbTATOB, BHIBOJOB U 00OOIICHMIA;

CIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOLECCa, a TAKXKe BBIBUHYTh OOpbOY O €ro pa3BUTUH B
HOBBIX YCJIOBHSIX.



Padora ¢ nndopmanmeii:

BBIABJIATH I[e(l)I/IIII/IT I/IH(l)OpMaIII/H/I, JaHHBbIX, HCO6XOI[I/IMBIX IJI1 OTB€TAa Ha BOIIPOC W PCIICHUSA
3ajad;

BBI6I/IpaTI> I/IH(i)OpMaHI/IIO N3 UCTOYHHUKOB Pa3IMYHBIX THIIOB, aHAJIU3UPOBATh, CUCTCMATU3UPOBAThH
¥ MHTEPIPETUPOBATh MH(OPMAIINIO PA3TUYHBIX (HOPM U TIPEICTABICHUNL;

CTPYKTYpUPOBaTh HMH(POpPMAIUIO, €€ BBICOKOE TIOJOKEHHE B  Pa3IuYHbIX  (popmax,
WLTIOCTPUPOBATH TpapuuecKy;

OLICHUTh Ha/IEKHOCTh MH(OPMALIUU IO CAMOCTOSTENIBHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKATHBHBbIE YHHBEPCAIbHbIE TEXHOJIOTHYECKHE NeliCTBUS

Oobuenne:

BOCTIIPUHUMATh U (HOPMYIHPOBATh CYXKIACHHUS B COOTBETCTBUU C IMOJIOKCHUSAMHU M KPUTEPUSIMU
06HI€HI/I$[, SICHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIX U INHCBMCHHLIX TCKCTAx,
JaBaTh OOBSICHEHUS 110 XOAY PELICHHs 3a/1a4, KOMMEHTUPOBATD MOJIYYCHHBIN pe3yNbTaT;

B XOJIe OOCYXJIEHHs 3a/laBaTh BOIPOCHI IO CYIIECTBYIOIIEH 0OCYyKaaeMoil Teme, mpodiemawm,
pemaeMoil 3ajaue, BBICKA3bIBaTh WJIEH, LI€JICHANPABICHHBIC MOMCKOBBIE PEUICHHs, COMOCTABISATh CBOU
MHCHUA C O6CY)KI[CHI/I$IMI/I APYrux y4aCTHHUKOB JUaliora, HaXOAWTb apryMEHTBI U COIMMOCTABJIATH MO3UIIHUHU,
B KOPPEKTHOU opme GopMyITupOBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

BBICOTA PE3YJIBTATOB PEIICHUS 33J]a4d, SKCTICPUMEHTA, UCCIICIOBAHMS, TTPOEKTa, CAMOCTOSATEIHHO
npeceaaTenb A MPeCTaBICHUs ¢ YUETOM 3aa4 MPE3EHTAIIMHN U CHAPYKH.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE TEXHOJIOTHYECKHE eHCTBUS

Camoopranusanms:

COCTaBUTh IUJIaH, AITOPUTM pPEIIECHUs 33Ja4yd, BbIOpATh CIOCOO pelIeHUs ¢ YYETOM peaybHbIX
PECYPCOB M €CTECTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh BapUaHThI PEHICHUN C
y4€TOM HOBOM MH(pOPMAITIH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJIEKT:

BJIAJACTh HABBIKaAMU IO3HaBaTEILHOU pe(i)J'ICKCI/II/I KaK OCO3HAaHUsS MPOUCXOAAINIUX I[Gf/iCTBI/II)i u
MBICITUTENILHBIX MPOLIECCOB, MX pPE3yJbTaTOB, BJIQJE€Th METOJaMU CaMOIPOBEPKH, CAMOKOHTPOIS
IpoIecca ¥ MOJIyICHUS Pe3yJIbTaTOB PEIICHUS MaTeMaTHIeCKOH 3a/1a4u;

NPEeIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH NPU BO3HUKHOBEHUHU MPOOJIEM, BHECTU
KOPPCKTUBBI B ACATCIBHOCTHL HAa OCHOBC HOBBIX 06CTO$IT€J'IBCTB, JaHHBbIX, O6Hap}I)K€HHBIX OIHI/I6OK,
BBISIBJICHHBIX MMOTPEOHOCTEH;

OLCHUTHL COOTBCTCTBUEC PEC3yJibTaTa LCIN U YCIOBUAM, 00BSCHUTH MNPUYIUHBI JOCTHIXKCHUSA WU
HEJOCTH)KEHUS PE3yNbTAaTOB JIEATEIBHOCTH, COBEPIIUTH OLUTHOKY, AaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEeJILHOCTD:

MOHMMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON M WHAMBHIyalbHOH paboThl mpu
ompesieNieHuu 00X 3a/1a4, 1eJIb COBMECTHOU JIEATCIIBHOCTH, TUIAHUPOBATH OPTaHW3AI[UI0 COBMECTHON
paboThl, OmpenensTh BHUABI pabOT, IOrOBapHUBaThCsA, OOCYKIaTh MPOIECC U PE3yNbTaThl PabOTHI,
06CY)KI[aTB MHCHHS HECKOJIBKUX J'II-OI[@fI;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCykIeHUs, OOMEH MHEHHUSMHU, «MO3TOBBIC
HITYPMBI» U APYTHE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHUCTBUS C JIPYTUMHU
DIIEMEHTAMU KOMAaHJbI, OIEHMBATh KAayeCTBO CBOET0 BKJIaJa B OOMIMH TPOAYKT IO KPHUTEPUSM,
c(hopMyIUPOBAHHBIM KOJUIEKTUBHBIM B3aUMOICHCTBUEM.

MNPEJIMETHBIE PE3YJIbTATDBI

K koniy o6yuenus B 10 kjacce oOyyaromuiics rmoyiy4aer CileIyrolinue MpeIMeTHbIe Pe3yIbTaThl
M0 OTJCNBbHBIM TeMaM paboyeil mporpaMMbl yuyeOHOro Kypca «Anredpa ¥ Hayalo MaTeMaTHYeCKOTO
aHaJIN3ay:

Yucsia v BbIYUCICHUSA:

CBOOOJHO OIEPUPOBATH TOHATHUSMU: Pa3yMHOE YHCIO, OCCKOHEUYHAs TEepUOJMYecKas IpoOb,
MPOLEHTHI, HpPAIMOHANBHOE YHCIO, YBEIUYCHHE pAIMOHAIBHBIX U pealbHBIX 4YHCEN, MOIYJb
JNIEUCTBUTEIILHOTO YHCIIA;

NPUMEHATh APOOM W TPOIEHTHI ISl PEIICHHs TPUKIATHBIX 337a4 B Pa3MUYHBIX OTPACISX,
SHAaHUAX U NPCACTABJICHUUN KU3HU,
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OPUMEHSATh MPUONMKEHHBIE BBIYMCICHUS, MpaBWa OKPYIJICHUS, MNPUKUAKY U OLIEHUBATh
pe3yJIbTaThl BEIYUCIICHMUS,

CBOOOJTHO OTEPHPOBATH MOHATUSAMM: CTEIIEHb C LEJIBIM [TOKa3aTeIeM, UCIOIb30BATh MOIXOASIIYIO
(dbopMy, YUUTBIBAIOIIYIO pealibHbIE YUCIIA JUI PEIIEHUs] IPAKTUUECKUX 3aa4 U MPECTaBICHUS JaHHbIX;

CBOOOJTHO ONIEPUPOBATH MOHATHAMHU: apU(PMETHUECKUI KOPEHb HATypaIbHOI CTENEeHH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CTENEHb C PallMOHAIBHBIMU 00pa3amu;

CBOOOJTHO OMEpUPOBaTh MOHATUSAMH: JIorapudMaMu duCes, ACCATUYHBIMA U JIOTMYECKHMHU
norapudmamu;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO apryMEHTa;

ONIepUPOBATH MOHATUSAMU: APKCUHYC, ApPKKOCUHYC ¥ apKTaHT'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHus U cepTuPUKATEI:

CBOOOJHO ONEPUPOBATh TOHATUSMHU: TOXKJECTBO, YpPaBHEHHE, SKBUBAJICHTO, PaBHOCUJIbHbBIC
YPaBHEHUS U yPaBHEHUS-CIIEJCTBHS, PABHOCUIILHBIE CUMBOJIBI;

NPUMEHATh pa3JIMYHbIE METOJIbl PEIICHUs palMOHANbHBIX U JAPOOHO-pALlMOHAIBHBIX METOIOB,
IIPUMEHATH METOJI UHTEPBAJIOB JUIsl PEIICHNUI;

CBOOOJHO ONEPUPOBATh MOHITUSAMU: MHOTOUJIEH OT OJHOM NMEPEMEHHOM, MHOTOUJIEH C LEIbIMU
K03 puLMeHTaMu, KOpHU MHOTOYJICHA, IPUMEHATH JiefieHHe 0e3 MHOTO4JIeHa Ha MHOT'OWIEH C OCTaTKOM,
BBIBOJly U UTOTY Buera st pemienus 3aaay;

CBOOOJIHO OMNEpUPOBaTh MHOHATHAMM: CHCTEMa JIMHEHHBIX JaHHBIX, MAaTpULA, OINpPEIeIUTENb
MaTpullbl 2 X 2 W ero reoMEeTpUYeCKHi CMBICI, HMCIOJIb30BaTh CBOMCTBA ONpeaenuTens 2 X 2 s
BBIUHCJICHHSI €0 3HAYEHUH, IPUMEHATH ONPEIEIUTEIN ISl PELICHUH CUCTEMBI JIMHEWHBIX PE3YyJIbTaTOB,
MOJIEJIMPOBaTh pealbHbIE CHUTyallMM C TIOMOIIbIO CHUCTEM JIMHEHHBIX W3MEPEHUH, pacCUUTHIBATh
IIOCTPOECHHBIE MOJIEIM C IOMOIIBIO MAaTpULl M ONPEACIUTENIEeH, HWHTEPNPETUPOBATH IOTYYEHHbIN
pe3yJbTaT;

UCIIOJIb30BaTh CBOMCTBA JACUCTBUI ¢ ABMKEHUSIMHU Il IPeoOpa30BaHMsl BbIPAXKEHUH;

BBITMIOJIHUTH NPe0Opa30BaHUE YHMCIIOBBIX BBIPAKEHUH, COJEPKALINX CTENEHHU, C palMOHATbHBIMU
IIpU3HAKAMU;

HCIIOJIb30BaTh CBOMCTBA Jorapu(MoB AJis TpeoOpa3oBaHus JorapuMUIECKUX BbIPAKEHUM;

cBOOOJTHO OIepUpOBATH MOHSTHSMM: HppaLMOHAIBHBIMH, MOKa3aTeIbHbIMU u
Jorapu(pMUYECKUMHU ypaBHEHUSIMHU, HAXOJUTh UX PEIICHHUS C TIOMOIIbIO PAaBHOCHIBHBIX MEPEXO0I0B WU
IIPOBEJCHUS IPOBEPKU KOPHEN;

NPUMEHATh OCHOBHBIE TPUTOHOMETPHUUECKHE (hopMyIibI JUISt npeobpazoBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHNUI;

CBOOOJHO  ONEpUPOBATh  TOHATUSMHU:  TPUTOHOMETPUYECKHE  YpaBHEHHs, IPUMEHATH
peKoMeH1yeMble (pOPMYIIbI Il OCHOBHBIX PELICHUH THIOBBIX TPUTOHOMETPUUYECKUX (HOPMYIT;

Mopenupyiite peanbHble CUTYallUd Ha SI3bIKE aiureOpbl, COCTABISNTE BBIPAXKEHUS, ypaBHEHUS,
IOpUMEpBI 10 YCIOBHIO 3aJad, 00JyMbIBaiiTeé MOCTPOEHHBIE MOJIENN C HCHOJIb30BAHUEM aIIapaTHBIX
anreop.

DYyHKIUH U TpaQUKH:

CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: (PYHKIIMHU, CIIOCOOBI 3a/laHus (PYHKIIMN, B3aUMHO OOpaTHBIC
¢byHkuny, GyHKIOMM cocTaBieHHs, (QYHKUMM Trpaduka, BBIIOJHEHHUE 3JIEMEHTApHBIX (QYHKIMH
npeoOpa3zoBaHusi TpauKoB;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: ONpeAeieHHe 00JacTh W MHOXKECTBO (DYHKIMA, HyJIEBbIE
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OIEPUPOBATH MOHATUSAMM: YETHBIE M HEUETHbIC (DYyHKIMM, MeprHoAnYecKue (DyHKIMH,
(GYHKIIMM T[POMEXYTKHM MOHOTOHHOCTH, MaKCHUMaJbHblE U MHHUMAaJbHble QYHKIMH, (YHKIUU
MaKCHMaJIbHOI'O U HAUMEHBILIErO 3HAYCHHsI Ha IPOMEXKYTKE;

CBOOOZHO OINEPUPOBATh MOHATUSAMM: CTEHEHHAss (DYHKUIHUS C HUCXOAHBIM M LENbIM IMPU3HAKOM,
rpagyK CTENeHHOM (PYHKIIMU C MCXOAHBIM M LEJIBIM MPU3HAKOM, I'paduK, UCXOASIINHA U3 n-Oi CTENEeHH,
KaK (YHKIMSI IPEAbIAYIIEH CTENeHN C UCXOIHBIM ITPU3HAKOM;

ONEepUPOBATH MOHATUSAMU: JMHEHHAs, KBaJApaTUYHas U JAPOOHO-JIMHEHHAas (YHKIUH, BBIIOJHUTH
3JIEMEHTapHOE UCCIIE0BAHNE U TIOCTPOUTH UX I'paduKH;



CBOOOJTHO OIEPUPOBATH MOHATUSMH: IOKa3aTeIbHOH M JorapupMuyeckod QyHKIUSAMH, HX
cBoiicTBamMM U rpadvKamMH, UCIIOJIb30BaTh UX IPaUKH 171 peLIeHMI;

CBOOOJTHO ~ OMEpPHPOBATh MMOHATUSMHM: TPUTOHOMETPHYECKAsh OKPYKHOCTb, ONpeieTIeHHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh (YHKUMU TpauKOB Ui HUCCIEIOBaHMS TMPOLECCOB W 3aBUCHUMOCTEH MpHU
onpezesieHU! 3a7ad U3 APYTUX MPEAMETOB U OMUCAHUS JKU3HM, BbIpaXkaTb (OPMYJIbl B 3aBUCUMOCTH OT
BEJINYNH;

Havaja maTeMaTH4Ye€CKOIo aHAJIM3a:

CBOOOJTHO ~ONEepUpOBaTh TMOHATHAMHU: apupMeTHdecKkas M TIeoMeTpudecKas Mporpeccus,
OecKoHEeYHO yObIBarolIasi reoMeTpuieckasi IporpeccHsi, TMHEHHbIN U SKCIIOHEHIIUAIBHBIN pocT, popmyna
KBaJIpaTHBIX IIPOLIEHTOB, UMETh IIPEJICTABICHNS O KOHCTAHTE;

WCITOJIB30BATh IIPOTPECCUM JIUIS PELICHHUS] KOHKPETHBIX 3a/1a4 IPUKJIAAHOTO XapakTepa;

CBOOOJTHO OMEpUPOBATh MOHATUSAMH: MO MOPSAKY, C HMCIOJIB30BAaHHEM IOCIEI0BATEIbHOCTEH,
MOHOTOHHBIX M OIPAaHMYEHHBIX  IOCJIEAOBATEIIBHOCTEH, IOHMMaTb  OCHOBBI  3apOXKICHUS
MaTEMaTUYECKOT0 aHalIM3a KaK aHaJIu3 MaJIbIX pa3MepoB;

CBOOOJHO OINEpPUPOBATH MOHATUSMU: HENpEpbIBHbIE (DYHKIMH, TOYKU pa3pbiBa TpapuuecKUx
(byHKUNH, aCHMIOTOTHI Tpaduueckux GyHKINH;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: (YHKIIMS, HEMpEepbIBHAs HAa OTpPE3Ke, MPUMEHSATh CBOMCTBA
HeNpepbIBHBIX QYHKIMNA 11 pELIeHUs 3a/1a4;

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

pa3leNnuTh TPOU3BOAHBIE KOJWYECTBA, NMPOU3BEJEHUS, YAaCTHBIE M COCTaBHbIE JIBE (YHKIUH,
IPOM3BOJIHBIE dJIEMEHTapHbIe (DYHKIMH;

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

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBOM ONEPALIUN HaJl pacIIuPEHUSIMH;

UCIIOJIb30BaTh TEOPETHUKO-KOMOMHUPOBAHHBIN anmapaT /sl ONUCAHUS IPOLIECCOB M HAIIPABICHUH,
IIPH OIIPEIEIICHUH 3a7a4 U3 APYTMX XUMUYECKUX IIPEIMETOB;

CB00O/IHO omepHpoBaTh MOHATHSIMHU: OIpEJIeIEHUE, BBIBOJ, YpaBHEHHUE-CIIEICTBUE, CBOWCTBO
MaTeMaTHUYeCKOro 00bEeKTa, I0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPAaBHEHUSI U IPUMEPHI.

K koniy obydenus B 11 kiacce ydanuiics rmojyyaeT cleayloIIye MpeIMeTHbIe pe3yJbTaThl MO
OTIIENbHBIM TeMaM pabodeil mporpammsl y4yeOHOro Kypca «AinreOpa M Hayajlo 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, pUMeEHATh alroput™ EBkinna;

CBOOOJHO ONEpUPOBATH KOHIEMIMEH OCTaTKa MO MOAYJI0, 3allMChiBaTh 4YHCIA B Pa3IMYHBIX
MO3ULMOHHBIX COJIEP/KATENbHBIX BBIYMCICHUSX;

CB0OOOJHO OmNepupoBaTh MOHATHSIMHM: KOMIUIEKCHBIM YHCJIOM U MHOXECTBOM KOMILJIEKCHBIX
qucell, 3aHUMAaTh KOMIUJIEKCHbIE YHciia B aire0pandeckoi U TPUrOHOMETpUYecKoil (popme, BBIOIHATH C
HUMU apu(MeTHUYEeCcKre ONepanny 1 n300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHus U cepTuPUKATHI:

cBOOOJIHO OIEpPUPOBATH MTOHATUSIMH: HppalMOHATIbHBIMH, MOKa3aTeIbHBIMU u
JOrapu(PMHUUECKUMH CUMBOJIAMH, HAXOJIUTh UX PEIICHHS C TIOMOIIbIO PABHOCUIIBHBIX IIEPEX0/I0B;

U3Y4YUTh OTOOpP KOPHEW MPHU COCTABJIEHUU TPUTOHOMETPUUYECKUX YPABHEHUH;

CBOOOJIHO OMNEpUPOBaTh MOHATHEM TPUTOHOMETPUUECKOTO I[BETA, MPHUMEHATh HE0O0XOANUMBIE
(bopMyIIbI 17151 pelIeHNUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHX I[BETOB;

CBOOOJTHO OIEPUPOBATh MOHATHAMU: CHUCTEMOW U OOOCHOBAaHHOCTHIO M OOOCHOBaHHOCTHIO,
PAaBHOCWIBHBIMM CHCTEMAMHM W CHUCTEMAMU-CIEACTBUSAMH, HAXO0XKICHUEM pEUICHUH CHCTEM U
000CHOBAHHOCTBIO PAllMOHAIBHBIX, UPPALIMOHATIBHBIX, OKA3aTEIbHBIX U JIOTapU(PMUUIECKUX Mojeneil u
IIPUBEJICHUN;
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pelmiaTb ~ palMOHaJbHbIE,  HppalMOHAIbHbIC,  IIOKa3aTelibHble,  JiorapupMuueckue U
TPUTOHOMETPUUYECKHE YPABHEHUS U 1IBETA, COJIEPKAIIEe MOTYJIU U ITapaMeTphl;

OPUMEHATH rpaduyeckre METOIbI I pelIeHUs] MaTeMaTHYECKUX U rpauuecKux 3ajad, a TaKkKe
3ajiau C mapaMeTpamy;

MOJICIUPOBATh pealibHble CUTYallMd Ha S3bIKE alnreOpbl, COCTAaBIIATh BBIPAKEHUS, ypaBHEHMS,
CHUMBOJIBI M UX CHCTEMBI I pEelIeHHs TMOCTaBICHHOM 3aJlauM, paccMaTpUBaTh MOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BaHUEM ajIredphl yCTpOiicTBa, MHTEPIPETUPOBATH MOJIyUYEHHBIN pe3yibTar.

DYyHKIUHU U TPaQUKH:

CTPOUTH rpauKu (PyHKIUI KOMIIO3UIMH C TIOMOIIBIO 3JIEMEHTAPHOI'0 UCCIIE0OBAaHUs U CBOMCTBA
JIBYX (DYyHKIUN KOMIO3UIINY;

CTPOUTH TeOMeTpHUYecKkre 00pa3bl U 11BeTa Ha KOOPIMHATHOM MIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHSTH QYHKIMU JJI1 MOACITUPOBAHUS U UCCIEIOBAHUS IPYTHX MPOLIECCOB.

Hayana maTemMaTH4eCKOro aHajim3a:

MPOM3BOJIHYIO JUIsl UCCIIeI0BaHUS (DYHKIIMIA HA MOHOTOHHOCTb M 9KCTPEMYMBI;

HACTYIUIEHHE MaKCUMaJIbHOTO U HauMeHbIlIee 3HaUYeHNe (PYHKIIMHA HEPEPHIBHOCTU Ha OTPE3KE;

IIPOM3BOJHYIO Ul HAXOXKJIECHUS HAWIYULIETr0 PEIICHUS B NPUKJIAJHBIX, B TOM YHUCIIE COLUAIBHO-
HKOHOMMYECKHX, 3aa4ax, AJIsl ONPEesIeHHs] CKOPOCTH M YCKOPEHHUs Mpolecca, 3a1aHHON (popMyIoi nin
rpapuKoM;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU: NEpBOOOpa3Has, ONpEeAENEHHBIH UHTErpal, HaXOJWUTh
NepBOOOpa3HbIE AIeMEHTapHbIe (PYHKIUHM U PACCUUTHIBATh MHTErpall 1o ¢popmyiie HerotoHa-JIeHOHUIIBL;

HaXOJMTh KBaApaTHbIE IUIOCKKE (UTYPBI U 0OBEMBI TEJl C TOMOILBIO UHTETrpaa;

UMETh  NIPEICTABJICHHE O  MaTeMaTHYeCKOM  MOJEIUPOBAHMM  CXEMbl  COCTABIICHUS
TG depeHIMATbHBIX PE3YIbTaTOB;

pelaTe NPUKIAAHBIE 33Jaud, B TOM YHUCIE COLMAIbHO-d)KOHOMUYECKOTO W COLHAIBHOIO
XapakTepa, ¢ HOMOILBI0 MaTEMAaTHYECKOr0 aHAIIN3A.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No |HazBanue pazgenoB u  Tem|KoimuecTBO 4acoB DJIEKTPOHHBIE
11/I1 [IPOrPamMMBbI Bcero [KonTpoubH [ Ipaktrueck (undpossie)
bie pabOTHI (1€ PabOTHI 00pa3oBaTelbHbIE
pecypcbl
1 [HacTtogmmx ywucen. MHorowieHsl.24 1
PannoHanbHble  ypaBHEHUS U
cUMBOJIBI. CHCTEMBI JTHHEHHBIX
JTaHHBIX
2 |®ynkuuu u rpaduku. Crenennas|l2 |
(YHKIUS C EeTBIM BHIOM
3 |Apudmernyeckuii KopeHb n-oif|l5 1
CTEIICHM. UppanuonanbHbie
ypaBHEHUS
4 [[loka3arenpHas ¢ynkuus. |10 1
[Toxa3aTenbHbIE ypABHEHUS
5 [lorapupmuueckas ¢bysknus.|18 1
Jlorapudmuueckue ypaBHeHuUs
6 |TpuroHomerpuyeckue 22 1
BBIPAXKCHUS U YPaBHEHUS
7 (o  mnocnemoBarenpHOCTH  H|10 1
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No |Ha3Banue pasgenoB u  TeMKonnuecTBO 4acoB DNEKTPOHHBIE
I1/I1 [IPOrPaMMBI Bceero [KonrtponsH [[Ipaktrueck | (LHbpOBbIE)
bIe PabOTHI (€ pabOTHI 00pasoBaTelbHbIC
porpeccy
8 |HenpepsiBHbIE ¢yskunu.20 1
[IponsBoagHas
9 |[ToBTOpeHwme, 00o0menue,|S 2
CHUCTeMAaTU3alus 3HAaHUH
OOmee KoOJMuecTBO 4acoB B|136
porpamme
11 KNTIACC
Ne | HaszBanue pa3nenoB u TeM NporpaMMbl KommuectBo yacos DneKkTpoHHbIE (1K
/i Bcero | Kontponshsie | [Ipaktuueckue
paboThl paboThl
1 [WccnemoBanue QPyHKIUH C TOMOIIBIO 22 1 BBEIUTE [T1]
MIPOU3BOJHOM 3Ha4YEHHE
2 [[lepooOpa3Has u HHTETpal 12 1 BBEIIUTE [[1]
3HAYCHUE
3 |'paduxu TpuroHoMeTpuyecKux (yHKINH. 14 1 Beeaute  |[[]]
Tpuronomerpudeckue 3HaKu 3HaYCHHE
4 |MppanuroHaibHbIe, TOKAa3aTEIbHbBIE U 24 1 BBEIUTE (1]
norapuMuUecKre CUMBOJIBI 3Ha4YEHHE
5 |KommiekcHbie uncina 10 1 BBEIIUTE [[1]
3HAYCHUE
6 |EcrecTBeHHBIC U LI€TBIC YKCTA 10 1 BBEIUTE [T1]
3HaYCHHE
7  |CucteMbl paliiOHAIBHBIX, 12 1 BBEIUTE [T1]
WPPALMOHATIBHBIX MAPAMETPUIECKUX U 3Ha4YEHHE
norapuMHUIECKUX MOJIeIeH
8 [Bamaum c mapamerpamu 16 1 Beeaute  |[[]]
3HAaYCHHE
9 [lloBTOpenue, 0600IMIeHNE, cucTeMaTn3amus | 16 2 Beeaute  |[[]]
3HAHU 3HaYCHHUE
OO11ee KOJIMYECTBO YacOB B IIPOrpaMMe 136
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