I'OCYZIAPCTBEHHOE BIOJUKETHOE OBIIIEOBPA30OBATEJIbHOE YUPEX/EHUE
«"’MMHA3MS1 UMEHMU I'.T. BEPET'OBOI'O I'OPOJICKOI'O OKPYT'A EHAKHMEBO»
JIOHEIIKOM HAPOJTHOU PECITYBJIMKU

[IPUHATO

Pemenunem
[I€1arOru4ecKoro cosera
IIporoxon

01 26.08.2024 r. Ne 11

PABOYAS ITPOT'PAMMA.
y4aeOHOro npeamera
«AJITEBPA T HAYAJIA MATEMATHYECKOI'O AHAJIH3A»
(ypoBeHb cpefiHero obuiero o6pazoBanus)

baszoewiii yposens

CocraBuTenn nporpaMMa:
bonagapenko P.B.

Bpexosa A.H.

I'arunosa K.B.

Weannosa E.A.

[Tanuenxo A.B.

Enaxkueso
2024 ron



MNOsSICHUTEJIBHASA 3AITUCKA

Pabouas nporpamma yueOHOTO Kypca «Anredpa U Havyajga MaTeMaTHUYecKOro aHajin3a» 0a30BOro
ypoBHs Ut oOyvatommxcs 10 —11 kimaccoB pazpaborana Ha ocHOBe DenepanbHOro rocyJapcTBEHHOTO
00pa30BaTeNBLHOTO CTAaHAApTa CPEJHEro OO0IIero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, TPEIBIBISIEMBIX K MaTeMaTH4YeCKOMYy OOpa3oBaHMIO, M TPaJUIUN POCCHICKOTO
oOpazoBanus. Peanusanusi mporpaMMbl 00ECIIEYMBAET OBJAJACHUE KIFOYEBBIMH KOMIICTCHLIUSIMH,
COCTAaBJIIONIMMU OCHOBY JUIS CAaMOpa3BUTHS M  HENPEpPHIBHOrO 00pa3oBaHMS, LEIOCTHOCTD
OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U TIO3HABATENIFHOTO PA3BUTHUS JIMYHOCTH 00 yUYarOIIUXCS

OBLIAS XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

Kypc «Anrebpa u Hayaja MaTeMaTUYECKOT0 aHAJIN3a» SIBJIAETCS OJHUM M3 HauboJiee 3HaYMMBbIX
B IIPOrpaMMe CTapIIei MIKOJbI, TIOCKOJBKY, C OJHOW CTOPOHBI, OH 00ECIIEYMBAECT WHCTPYMEHTAIBHYIO
0a3y Ui U3y4eHHsI BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C IpYroil CTOPOHBI, (POPMHUPYET JIOTHUECKOE
1 a0CTpaKTHOE MBIIUICHHE YJalXCsl Ha YPOBHE, HEOOXOJMMOM JUIsl OCBOSHHS KYpCOB MH()OPMATHKH,
OOIIECTBO3HAHUS, HCTOPHM, CIOBECHOCTH. B paMkax JaHHOro Kypca ydyaliudecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KoTopass (OpMYyJIHpPYeT CBOU JIOCTUKEHUS B
MaTeMaTH4eckoil popme.

Kypc anreGpbl m Havyan MaTreMaTW4YecKOro aHalu3a 3akKjaJblBaeT OCHOBY JJISl YCIEIIHOTO
OBJIaJICHUS 3aKOHAaMHM (U3UKU, XMMHHU, OMOJIOTMH, NMOHMMAaHHUS OCHOBHBIX TEHIECHLUH SKOHOMHUKH U
OOIIIECTBEHHOHN JXU3HH, TO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh MX B IIOBCEJHEBHOW XHU3HU. B TOXe Bpems oOBilaneHHE
aOCTpaKTHBIMH ¥ JIOTUYMECKH CTPOTUMH MAaTeMAaTUYECKHMMH KOHCTPYKLUMSIMH pa3BUBaeT YMEHHE
HaXO/IUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTh YTBEP)KICHHMSA, MCIOJb30BaTh 000OIIEHHE U
KOHKPETHU3aINIo0, a0CTparnpoBaHue U aHAJIOTHIO, (OPMUPYET KpeaTHBHOE M KPUTHUECKOE MBIIIIeHUE. B
XOJle U3y4eHHUsl anreOpbl U Hayajd MaTeMaTHMYeCKOro aHalM3a B CTapIlell IIKoJe ydaluecs MoJydyaroT
HOBBIN OMBIT PEUIeHMs MPUKIIAJHBIX 3a]1a4, CAMOCTOSATEIBHOIO MOCTPOCHUS MaTEMaTUUECKUX MoJesen
pEIBHBIX CHUTyallMd W HWHTEPIPETALIMMA IOJYYEHHBIX PEIIEHUH, 3HAKOMATCS C IpUMEPAMHU
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEM B MpHpoJe, HayKe M B HCKYCCTBE, C BbIIAIOIIUMUCS
MaTEMaTUYECKUMH OTKPBITUSIMU U X aBTOPaMH.

Kypc obnanaer 3HauuTENbHBIM BOCHUTATENIBHBIM IOTEHIIMAJIOM, KOTOPBIM pealn3yercsl Kak
yepe3 y4eOHBI MaTepHall, CliocoOCTBYIOMUN (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33pPEHMSI, TaK M yepes
cnenupuKky  y4yeOHOM  JesATeNbHOCTH,  TpeOyromel  CaMOCTOSTENbHOCTH,  aKKypaTHOCTH,
MIPOJOJKUTEIbHON KOHLIEHTPALU BHUMAHUS U OTBETCTBEHHOCTH 3a IOJIyUYEHHBIA PE3YJIbTaT.

B ocHoBe Mmeromuku oOyueHuss airebpe M HayajgaM MAaT€MaTHYEeCKOro aHaiu3a JIeKUT
JesITeIbHOCTHBIN MPUHLUI 00y4EHUs.

HEJIM N3YUYEHUSA YYEBHOI'O IPEAMETA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

CrpykTypa Kypca «Anrebpa M Hayajla MaTeMaTHYECKOIO aHalIN3a» BKIIOYAET CIIEAYIOIIHNE
coJiepKaTeIbHO-MeToAnuecKkne JTUHUU: «Hucna u BerauciaeHus», «OyHKIUU U rpaukmy, «YpaBHEHUS
u HepaBeHCTBa», «Hauanma maremarnueckoro aHammsa», «MHOXecTBa M JIOTMKa». Bce ocHOBHbIE
COJIEpKaTEIbHO-METOANYECKUE JTUHUHM M3Y4aroTCs Ha MPOTSDKEHUU ABYX JIeT oOyueHust B cTapiueit
IIKOJIE, ECTECTBEHHO JOMOJIHAA APYT Ipyra M IMOCTENEHHO HACBIAsCh HOBBIMU TEMAaMM M pa3eiIaMu.
JlaHHBIN KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJBKY OOBEIHMHSAET B cebe collepiKaHHhe HECKOJIbKHX
MaTeMaTHYECKUX JAUCHUILIMH: anreOpa, TPUrOHOMETPHS, MAaTEMAaTUYECKUI aHaIN3, TEOPUsI MHOXKECTB U
ap. 1o mepe Toro kak yyaniuecs OBJaieBatoT Bc€ OoJiee MHUPOKUM MaTEMaTHUECKUM aIlapaToM, y HUX
MocJe10BaTeIbHO (OPMUPYETCSI U COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYeCKyl MOJIENb
peanbHON CUTyalluu, IPUMEHATh 3HaHMs, NOJY4YEeHHbIE B Kypce «AnreOpa U Hayalaa MaTeMaTHYeCKOro
aHaIM3ay», s PEIICHUS CaMOCTOSTEIbHO C(HOPMYIMPOBAHHOW MaTEeMaTHYECKOM 3anaud, a 3aTeM
MHTEPIPETUPOBATH MOTYYCHHBIN PE3YNbTaT.

CopnepxaTenpHO-MeTOANYeCKass JIMHUSA «Yucna M BBIYHCICHHMS» 3aBeplaeT (GpopMupoBaHUE
HaBBIKOB MCIIOJIb30BaHMsl JEHCTBUTENBHBIX YHCEN, KOTOpOoe ObLUIO HayaTo B OCHOBHOM IIkosie. B
crapiueil mkoje ocoboe BHUMaHHE yAeseTcs (OPMHUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOIMX B Ce0sl MCMONb30BAaHUE PA3IMYHBIX (OPM 3aMHCH JEHCTBUTENIBHOTO YUCIIA, YMEHUE
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palMOHAIBHO BBIMOIHATh ACUCTBUS C HUMH, JI€1aTh MPUKUJIKY, OLIEHUBATh pe3ynbraT. O0ydaromuecs
MOJTy4Yal0T HaBBIKM NMPUOIMKEHHBIX BBHIUYMCICHUH, BBIMOIHEHUS ACHCTBUMA ¢ YMCIaMHU, 3alIUCAHHBIMU B
CTaHJApTHOM (pOopMe, UCII0JIb30BAHHSI MATEMATUYECKUX KOHCTAHT, OLCHUBAHUS YHCIOBBIX BBIPAXKEHUH.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEANM3YETCS HA MPOTSHKECHUU BCEro OOy4eHUs B CTaplIeH
IKOJIE, TOCKOJIbKY B Ka)KJIOM pa3ziesie MPorpaMMsl IIPEyCMOTPEHO PELICHUE COOTBETCTBYIOIINX 3a/1aY.
OOyuarommecss  OBJANEBAIOT  PA3IMYHBIMM  METOJAMH  PEIICHHS  LEeNbIX, PpalHOHAIBHBIX,
UppalMOHAIIbHBIX, IOKA3aTENIbHbIX, JIOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHH, HEPaBEHCTB
u ux cucreMm. [lomydeHHbIE yMEHHUS HCIIOJIB3YIOTCA NpPU HCCIENOBAHMM (YHKIUH C IOMOIIBIO
IIPOM3BOIHOM, peleHUM NPUKIATHBIX 337a4 W 3aJa4 Ha HAaXOXJIEHUE HAauOOJIbLIIMX M HAaUMEHBIIMX
3Ha4eHui QyHKuuu. JlaHHas conaeprkaTelbHas JMHUS BKIOYAeT B ce0s Takxke (OpMUPOBAHUE YMEHHM
BBIMIOJIHATE pacy€Tbl 1o (opmynam, npeoOpa3oBaHUsS IENbIX, PAIUOHAIBHBIX, UPPALMOHATIBHBIX H
TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKKe BBIPAKEHHH, COJAEpXKAlUMX CTEHNEeHW M JIorapu(Msl.
bnaromaps  u3ydeHuio  anreOpanyeckoro Marepuala MPOUCXOAWT  JajbHEHIIee  pa3BUTHE
AITOPUTMUYECKOTO M aOCTPAKTHOI'O MBINUICHHUS Y4YaluXcs, (pOPMHUPYIOTCS HaBBIKM JEIyKTHBHBIX
paccyxaeHuid, paboTsl C CHMBOJIBHBIMHU (DOpMaMu, MPEICTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH
B BHJEC PAaBEHCTB M HepaBeHCTB. AureOpa mpennaraer 3((eKTHBHbIE MHCTPYMEHTHI Ui PELICHMS
MIPAaKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a/ad, HarjsgHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopnepxarenpHo-MeToAnYeCcKas TUHUSA «DYyHKIUHU U rpadUKu» TECHO MEPEIUIETaeTCs ¢ APYTUMHU
JUHUAMU Kypca, MOCKOJbKY B KaKOM-TO CMBICJIE 3aaéT IMOCIIeA0BAaTeNbHOCTh M3YyYeHUs MaTepuala.
N3ydyeHue cCTeneHHOM, I0Ka3aTeIbHOW, JIOTApU(PMUUYECKOH M TPUTOHOMETPUUYECKUX (QYHKUIMH, HX
CBOWCTB U Irpa)uKoB, UCIIOJIb30BaHUE (QYHKLUH [l PELICHUs 3a/1a4 U3 JPYTruX y4eOHBIX MPEIMETOB U
peaJIbHOM KU3HU TECHO CBSI3aHO KAaK C MAaTeMaTHYECKUM aHAJIM30M, TaK U C PELIEHUEM ypaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHME yaenseTcss GOpMUPOBAHUIO YMEHUs BbIpakaTh GopMyIaMu
3aBHCUMOCTH MEXIY Pa3IMYHBIMH BEJIWYMHAMH, HCCIEIOBATh IMONXy4YE€HHBbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3TOH cojaep)KaTeNbHOW JIMHUM HalleJeH Ha pa3BUTHE YMEHUH M HAaBBIKOB,
MO3BOJISIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEX]Jy BEIWYMHAMHM B PA3IU4HON (opMe: aHAIUTUYECKOM,
rpadudeckoil u cinoBecHol. Ero usydeHune cnocoOCTBYET Pa3BUTHIO aJTOPUTMHYECKOTO MBIIIICHHUS,
CIIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, UCTIOIB30BaHUIO aHAJIOTHH.

CopnepxarenpHass JuHUs «Hadana MaremMaTM4ecKoro aHanu3a» IMO3BOJIIET CYLIECTBEHHO
paciiupuTh KpPyr Kak MaTeMaTU4YeCKHUX, TaK M MNPHUKIAJHBIX 3adad, JOCTYMHBIX OOydaroIUMCH, Y
KOTOPBIX MOSIBJIETCSI BO3MOXKHOCTb HCCIIEZOBaTh M CTPOUTHh Tpaduku (QyHKIMHA, ompenensTs ux
HauOOJIbIINE U HAMMEHbIINE 3HAUEHUSI, BBIYUCIIATH MIIOMAIu GUTyp U 00BEMBI TeJl, HAXOAUTh CKOPOCTH
U yCKopeHus npoleccos. [laHHas coaeprkaTesbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHUS
MaTeMaTHYECKUX MOJIeNIeN peanbHbIX CUTYallui, HAX0XK/I€HUS HAWJY4IIero pelleHusl B MPUKIAAHbIX, B
TOM 4YHCJIE COLMAIbHO-)KOHOMMUYECKHX, 3a7adax. 3HAKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOT0 aHaJIN3a
CHOCOOCTBYET pPAa3BUTUIO aOCTPAaKTHOIO, (POPMaTbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBIIUICHMUS,
(GbopMHpOBaHHIO YMEHHUIl paclo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHMKH B HayKe, TEXHHKE H
uckyccrpe. OOyuaromiuecss y3HAlOT O BBIJAIOUIMXCS pe3yNibTaTaxX, IMOJYYEHHBIX B XOJ€ pa3BUTHUS
MaTeMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeTOIUYECKAss JUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM IOCBSIIIEHA
JJIEMEHTaM TEOPUHM MHOYKECTB. TE€OpETHKO-MHOXECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECH KypC
IIKOJIbHOM MaTeMaTUKU U MpeJylaraloT Hanbosiee yHUBEpPCAIbHBIN S3bIK, 00bEINHSAIOMUN BCE pa3ieibl
MaTeMaTHUKUd M €€ NPWIOKEHUH, OHM CBS3BIBAIOT pPa3HbIE MATEMAaTHUYECKHUE IUCLMILIMHBI B €JUHOE
nenoe. [loaToMy BakHO JaTh BO3MOKHOCTh IIKOJIBHUKY MOHHMAaTh TEOPETUKO-MHO)KECTBEHHBIN S3bIK
COBPEMEHHOM MaTEMaTUKHU U MCIIOJIb30BaTh €r0 /Ul BEIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa M Hauyanma MaTeMaTHYECKOTO aHAINM3a» IPUCYTCTBYIOT TAaKXe OCHOBBI
MaTeMaTHYeCKOr0 MOAETUPOBaHMS, KOTOPbIE MPU3BaHbI C(POPMUPOBATH HABBIKM MOCTPOEHHS MOEIeH
peanbHBIX CUTYyallUi, UCCIEOBAHUS ATUX MOJEINEH ¢ MOMOLIbIO anmnapara aireopsl 1 MaTeMaTH4YEeCKOro
aHaJM3a ¥ UHTEPIPETAllMK MOJYyYCHHBIX pe3yNlbTaToB. Takue 3a7aHus BIUIETEHBI B KaXK/IbIM U3 pa3esioB
IIPOrpaMMBbl, TOCKOJIBbKY BECh MaTe€pHal Kypca MIMPOKO UCIONb3YeTCs Ui PELIeHNs IPUKIIAJHBIX 3aa4.
[Ipu pemeHNHM peanbHBIX MPAKTUYECKUX 3aj7ad ydyalldecsl Pa3BHBAIOT HaOII0NATeNbHOCTh, YMEHHE
HaxOJUTh  3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJNB30BaTh  aHAIOTHIO, 0000maTe H
KOHKPETU3UPOBaTh Mpobaemy. JleaTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB DEILICHUS MPHUKIATHBIX



3a/lay OpraHu3yeTcs B IMpoIlecce M3ydeHHUs BceX TeM Kypca «AunreOpa M Hadajga MaTeMaTHYECKOIo
aHaIM3ay.

MECTO YYEBHOI'O IIPEJIMETA «AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A» B YHEBHOM IIVIAHE

B yueOHOM rutaHe Ha M3ydeHHE Kypca anreOphl M Hadajd MaTeMaTHYECKOro aHajIu3a Ha 0a30BOM
ypoBHE oTBOAUTCS 2 yaca B Heaemo B 10 kimacce u 3 yaca B Heaento B 11 kiacce, Bcero 3a /iBa rojaa
oOyuenus — 170 gacos.

INJIAHUPYEMBIE PE3YJIBTATDBI
OcBoenue yyeOHOro npenMera «MareMaTuka» AOHKHO oOecrednBaTh JOCTHKEHHE HAa YPOBHE
cpemHero oOmero o0pa3oBaHUS —CICAYIOIMIUX JUYHOCTHBIX, METANpPEAMETHBIX U  IPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JJUUYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE pEe3yNbTaThl OCBOCHHS IPOrpaMMbl  ydeOHOro mnpeamera «MaTemMaTHKa»
XapaKTEePU3YIOTCS:

I'paxJaHCKOC BOCIIMTAHHE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMH 00yUYaIOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOT'O
qJIeHa POCCHICKOrO OOIIEeCTBa, MPEICTABICHHEM O MATEeMAaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHUH, MPOLIEyp TPaKIaHCKOro o0miecTBa (BEIOOPHI, OMPOCHI U Tp.), YMEHHEM
B3aUMO/ICHICTBOBATH C COLIMAIIBHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIIMSIMU U HAa3HAUYCHUEM.

IlaTproTHYECKOE BOCIIMTAHHUE:

c(OpPMUPOBAHHOCTBIO POCCUMCKON TIpa)IaHCKOM MJIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOAIIEMY POCCHMCKOW MaTEMAaTHKH, IEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHUSM POCCUUCKUX
MAaTeMaTUKOB U POCCHUIMCKON MATEMaTUYECKON IIKOJbI, K MCIOJIb30BAHUIO ATUX JOCTUKEHUU B JPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKHU.

JlyXOBHO-HPABCTBCHHOT'O BOCIIUTAHHS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoza; c(hopMHpOBaHHOCTHIO HPABCTBEHHOTO
CO3HAHUsA, dTUYECKOrO MOBEACHUS, CBA3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHMKEHUN HAyKu U
JeSITeNIbHOCThIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIIETO.

DcTeTuYeCcKOe BOCIUTAHUE:

ACTETUYECKUM OTHOUIEHUMEM K MHUPY, BKIIOUYAsl ICTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajlay, pPEHICHUH, pacCyKIEeHUN; BOCIHPHUUMYHBOCTHIO K MAaTEeMaTHYECKUM acleKTaMm
Pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3ndecKkoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUSI NMPUMEHATh MaTeMAaTUYECKUE 3HAHUS B MHTEpecax 3J0pPOBOTO U
0e3omacHOTO O0pa3a JKM3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3J0pPOBBIO (3I0pOBOE TNHUTAHUE,
cOamaHCHpPOBAaHHBIA PEXKUM 3aHITHA M OTABIXA, PEeryispHas (u3nyecKas aKTUBHOCTH); (U3UYECKOTO
COBEPUIEHCTBOBAHMUS, IIPH 3AHATUAX CIIOPTUBHO-03I0POBUTEIIBHON IE€SATEIbHOCTHIO.

TpynoBoe BOCOUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYAOIIOOHS; HHTEPECOM K Pa3IudYHBIM chepam
npodeccnoHaNbHON NIeATENhbHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW W €€ MPWIOKEHUSMU, yMEHHUEM
COBEpIIAaTh OCO3HAHHBIM BHIOOP Oynmymier mpodeccuu U peaqu30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
IUTaHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K MAaTeMaTUYECKOMY OOpa30BaHHMIO M CaMOOOpPa30BaHMIO Ha
MPOTSKEHUM BCEH KU3HHM; FOTOBHOCTHIO K AKTHBHOMY YYAaCTHIO B PENICHWHM NPAKTHYECKHUX 3a]ad
MAaTeMaTUYECKON HAIIPAaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:

c()OPMUPOBAHHOCTBIO ~ DKOJIOTUYECKOW  KYJIBTYpbl, TOHHNMAaHHEM BJIHUSHHUS  COIMAIBHO-
AKOHOMHUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOTHON U COIMAIIBHON CPEeJIbl, OCOZHAHUEM TJI00ATBHOTO
XapakTepa SKOJIOTHYECKHX MpoOJIeM; OpHeHTalMell Ha TPUMEHEHWE MAaTeMAaTUYeCKUX 3HAHWMA s
perieHus 3a/1ad B 00JIACTH OKPYXKAIOMIeH Cpebl, INIAHUPOBAHUS TMOCTYIIKOB U OIEHKH WX BO3MOMHBIX
IIOCJIEICTBUM JIJIs1 OKPYXKAIOILEH CPEBI.

LIeHHOCTH HAYYHOT'O ITO3HAHMSI:




Cc(OPMHPOBAHHOCTBIO MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HayKd W OOIIECTBEHHON NMPAKTUKH, MOHMMAaHUEM MaTEeMAaTHYECKOH HayKu Kak c(epbl ueloBEUecKOi
JESATEIIBHOCTH, 3TAllOB €€ Pa3BUTHA M 3HAYMMOCTHU Ul PA3BUTHS LMBUIIM3ALUU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTU4EeCKOM KyJbTYPOM KaK CpPEICTBOM IIO3HAHMS MHUPA; TOTOBHOCTBIO
OCYILIECTBIIATH IIPOEKTHYIO M HUCCIIEN0BATENIBCKYIO JEATEIBHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yiabTaThl OCBOSHHUS TpPOTpamMMmbl ydeOHOro mpenmera «MaTemaTukay
XapaKTepU3yIOTCsl OBJIAJICHUEM YHHUBEPCATIbHBIMU HO3HABAMENbHBIMU OCLCMEUAMU, YHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom  Gopmuposanue  6a306bix
KOCHUMUBHBIX NpoYeccos odbyuanowuxca (oceoenue Memoo08 MNOZHAHUS OKPYICAIOUe20 Mupa,
npuMeHeHue 102UYeCKUX, UCCIe008AmMeNbCKUX Onepayull, yMeHuti pabomamso ¢ ungopmayuel).

ba3oBbIe JJOTHUYECKUE ICUCTBUS:

e BBIABIATh M XapaKTEPHU30BATh CYIICCTBCHHBIC MPHU3HAKH MATEMATHUYECKUX OOBEKTOB, MOHSTHH,
OTHOIICHUH MEXAYy MOHATHAMH; (OPMYIUPOBATH  ONpPENEICHUS TOHSATHH;  yCTaHABIUBATh
CYIISCTBCHHBIA MpPHU3HAK KJIACCU(UKANNNA, OCHOBAaHUS IS OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOIO aHAIN3A;

e  BOCIpPUHUMATHh, (OPMYIUPOBATH H  TPEOOPA3OBHIBATH  CYKICHHS:  YTBEPIUTCIBHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIIKE; YCIOBHBIC;

e  BBIABIIATh MaTEMATHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U W TPOTHBOpPEYHs B (paKTax, JAHHBIX,
HAONIOJIEHUSAX U YTBEPXKACHUAX; TMpeuiaraTb KPUTEPUHM Ui BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

e Jle7aThb BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKIIOYCHUH, YMO3AKIIOYCHNUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENIBHO JOKAa3aTENbCTBA MAaTEMAaTHYECKHX YTBEPXKICHHH (MpsSMble U OT
MIPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPUBOIUTH MPUMEPHI U KOHTPIPHUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BpIOMpaTh cHocoO pemieHUs ydeOHOW 3ajauM (CpaBHMBAaTh HECKOJIbKO BAapUaHTOB pELICHMUS,
BBIOMpaTh HanboJiee MOAXO AN C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBrIe riccaenoBaTenbCKue IeHCTBUS:

e  HCMOJB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT TMO3HAHUS; (QOopMyIHpoBaTh
BONIPOCHI, PUKCUPYIONTUE MTPOTUBOPEUHE, TPOOJIEMY, YCTaHABIIMBAThL HCKOMOE U JIaHHOE, (hOPMUPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e  TIPOBOJUTH CAMOCTOSITEIIBHO CIUTAHHPOBAHHBIA DKCIEPHUMEHT, WCCIICIOBAHHE IO YCTAHOBJICHHIO
O0COOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBIIEHUS, IMPOIIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMU;

e  CaMOCTOATENbHO (opMymHpOBaTH OOOOIIEHHWS U BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO
HaAOJIIOJICHUS, HWCCIICIOBAHUs, OIICHHBATh JOCTOBEPHOCTH TIOJNYYCHHBIX pE3YJbTAaTOB, BBIBOJOB U
0000I1IeHHI;

e  TIPOTHO3HMPOBATH BO3MOXKHOE pPA3BUTHE MPOIECCa, a TAKXKE BBIABUTATH TMPEINOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmariunei:

e BBIABIATH AepUIUTH HHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX 7Sl OTBETA HA BOIPOC U JIJIS PEIICHUS
3aJauu;

e  BBIOMPATHh MHPOPMAIUIO U3 UCTOYHUKOB PA3TMYHBIX THUIIOB, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U
HHTEPIPETHPOBATH HHPOPMAIIHIO PA3INIHBIX BHJIOB B (POPM MpeCTaBICHUS;

e  CTPYKTYpHpOBaTh HWH(}OpMAILNIO, TPEACTaBIATh €€ B pPa3IMYHBIX (opmax, HIUTIOCTPUPOBATH
rpauvecKu;

e  OLIGHWBATH HAAEKHOCTh HH(MOPMAIIUU TIO CAMOCTOSTEIILHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAmMUBHbBLE OelicmEUsl, obecneyusarom chopmuposannocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo1ienue:




e  BOCIPUHHUMATH B (OPMYIHPOBATH CY)KICHHS B COOTBETCTBHH C YCJIOBHUSMHU M IEIISIMU OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PCHUS B YCTHBIX U NHUCHhMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHHUSI 110 X0y PEIICHHUs 3a]]a4i, KOMMEHTHPOBATh IMOJIYUYCHHBIN pe3yIbTar;
e B XO/c OOCYXJEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBbI, MPOOJIEMBI, pelraeMoi
3aJauu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA IOWCK DPEUICHUS; COIOCTABISATh CBOHM CYXICHHS C
CYXICHHUSIMH JPYTUX YYaCTHUKOB JHajora, OOHApYXHBAaTh pa3IHude U CXOJACTBO TMO3WUIUH; B
KOPPEKTHOH Gopme (HOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHUS;
e TPEACTABIATH PE3YyIbTaThl PEIICHUS 3a7add, OSKCICPUMEHTA, WCCICAOBAHHS, IIPOCKTa;
CaMOCTOSITENILHO BBIOMpATh (OpPMAT BBICTYIUICHUS C Y4ETOM 3ajad Mpe3eHTAluH M O0COOSHHOCTEH
ayJUTOPHUH.

CoTpyIHUYECTBO:
e  TOHHMMATh M UCIOJH30BATH MPEUMYIIECCTBA KOMAaHIHON M WHAWBUIYAILHOW PabOTHI NP PEIICHUN
y4eOHBIX 3a/1a4; MPUHUMATH 11€1b COBMECTHOH JIEATEIHHOCTH, TUITAHUPOBATh OPTaHHU3AIMIO0 COBMECTHOU
paboThI, pacmpenensiaTh BUAbI paboT, IOrOBapUBATHCS, OOCYXKIATh IMPOLECC W pPe3ysibTaT paboThl;
0000111aTh MHEHHUS HECKOJIBKUX JIIONIEM;
e  yUYACTBOBAaTh B IPYMIOBBIX (hopMax paboThI (00CYKICHHS, 0OOMEH MHEHHU, «MO3TOBBIC IITYPMBI» U
WHBIC); BBIOJHATH CBOIO YacTh pPabOThI M KOOPJWHHPOBATH CBOU JCHCTBUS C JPYTUMHU WICHAMHU
KOMAH/IbI; OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMH B3aHMOICHCTBHUSI.

3) Yuueepcanvnoie pecynamuenie oeticmaus, obecneuusarom  GopmMuposanue  CMblCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pEIICHHS 3a/add, BBIOMPATh CIOCO0 pemeHus ¢ y4EToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(pOpMAaIUK.

CaMOKOHTPOIb:

e BIIAJIETh HABBIKAMH ITO3HABATEIIBHONH pe(ICKCHU KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUN U
MBICITUTENBHBIX TPOIECCOB, HMX PEe3ylbTaTOB; BIAJETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOIS
Ipolecca M pe3yJibTaTa perieHHs] MaTeMaTHIeCKON 3a]1auH;

e  TPEABUACTH TPYTHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUH 33/1a4l, BHOCUTH KOPPEKTHUBHI B
NEeSATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

e  OIICHWBATh COOTBETCTBHE Pe3yJbTaTa ICM U YCJIOBUSM, OOBSCHATH MPUYUHBI JOCTHKCHUS WU
HEJOCTHKEHHSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIHWTh OIIUOKY, JaBaTh OLIEHKY MNPHOOPETEHHOMY
OTIBITY.

MNPEIMETHBIE PE3YJIbTATbBI

OcBoenne ydeOHOro Kypca «Anrebpa M Hayala MaTEeMaTHYECKOTO aHalu3a» Ha YpOBHE
cpenHero oOmero o0pa3oBaHUs JIOJDKHO OOecTeunBaTh JOCTIDKCHHE CIEAYIOMIMX TPEIMETHBIX
00pa30BaTeNbHBIX PE3YIBTATOB:

10 KJIACC

Yucaa 1 BLIYMCTIEHUS

OnepupoBaTh TOHATHSAMHU: pPAIMOHAIBHOEC W JEHCTBUTEIHHOE YHCIO, OOBIKHOBEHHAS W
necsiTuuHast ApoOb, TPOIEHTHI.

BrimoHATE apudMeTHYeCKre OTIEpaIiy C PAllMOHATBHBIMHA U IEHCTBUTEILHBIMU YHCIIAMH.

BrimonHaTe npuOIMKEHHBIE BEIYUCIICHUS, UCTIONB3Ys MPaBUiia OKPYTIEHUS, AeNaTh TPUKUAKY U
OIIEHKY pe3yJIbTaTa BEIYMCIICHUM.

OnepupoBaTh MOHATUSMHU: CTENEHb C IENBIM TOKa3aTeleM; CTaHAapTHas ¢opMa 3amucu
JNEHCTBUTEILHOTO YKCIIa, KOPEHb HATypaJIbHOM CTETEHH; MCIOJb30BaTh MOIXOANIYI0 (OPMY 3amucH
NENCTBUTENBHBIX YUCEN JIJISl PEILICHUS] MPAKTUUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.

OnepupoBaTh TMOHATHUSIMH: CHHYC, KOCHHYC M TaHT€HC IMPOW3BOJBHOTO YIJIa, HCIOJIH30BaTh
3aMmMch MPOU3BOIBHOTO yTiia uepe3 00paTHbIE TPUTOHOMETPUYECKHE (DYHKIINU.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh TMOHSATUSAMU: TOXKJECTBO, YPAaBHEHHUE, HEPABEHCTBO; II€JI0€, PALMOHAIBHOE,
HppaIMOHATILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHHUCE,



Beimonnate npeoOpa3oBaHus TPUTOHOMETPHUYECKUX BBIPAKCHUN U pemars
TPUTOHOMETPUUECKHE YPABHEHUS.

BeinonHATe peoOpa3oBaHus LENbIX, PAlMOHATIbHBIX U UPPALMOHAIbHBIX BBIPAXKEHUN U pelaTh
OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPAaBHEHUM U HEPABEHCTB.

IIpuMeHATh ypaBHEHHsS W HEPAaBEHCTBA I DPEIICHUS MAaTEMATHYECKUX 3a7ad M 3a7ad M3
pa3NUYHBIX 001aCTe HAYKH U peaIbHOM KU3HH.

MogenupoBaTh peajbHble CUTyallud Ha fA3bIKE alreOpbl, COCTaBIATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA 10 YCJIOBHMIO 3a7a4M, MCCIENOBATh ITOCTPOCHHBIE MOJEIN C MCIOJIb30BAHMEM allapara
anreopsl.

DOyHKIUM U rpadpuku

OnepupoBaTh TOHATUSAMH: (QYHKIHS, CIOCOOBI 3amaHusi (yHKIMH, 0OIAcTh ONpeAeneHUs
MHOECTBO 3HaueHU QyHKIHH, rpaduk QyHKIIUU, B3AUMHO 00paTHBIE ()YHKIIUH.

OnepupoBaTh MOHATUAMHU: YETHOCTh U HEUETHOCTh (DYHKIMH, HYIH (DYHKIHH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMHA U1 PEIICHUsT yPaBHEHUH.

CrpouTth 1 yuTaTh TpapUKU JUHEHHON PYHKIMH, KBaAPaTUIHON (QYHKLMH, CTEIEHHON (QyHKIMH
C LIEJIBIM ITOKA3aTEIIEM.

Hcnonb3oBatek rpaduku GyHKUUN 11 UCCIIEAOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH IpU peLIeHUn
3a7a4d U3 JPYrux y4eOHBIX MPEJAMETOB M PeallbHOW KU3HU; BBIpaXaTh (hOpMYIaMU 3aBHCUMOCTH MEXIY
BEJIMYHNHAMU.

Hayana maTremMaTH4ecKoro aHajimsa

OnepupoBaTb MNOHATHAMU: IOCIEAOBAaTENBHOCTh, apu(MeTHuYecKass W TIeoMeTpuYecKas
IIPOTPECCUMU.

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBalOIlasi TeOMEeTpUYecKas MpPOrpeccus, Cymma
0eCKOHEYHO yOBIBAIOIIEH TreOMETPUIECKOM TPOTPECCHH.

3agaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOICTBa MOCIEN0OBATENLHOCTEH W MPOrPECCUil il pelieHusl peajbHbIX 3ajau
IIPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONIEpAIlM HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A ONUCaHUS peallbHbIX IPOILIECCOB U
SIBJICHUM, TIPU PELIEHUH 3a]1a4 U3 APYIHX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMU: ONIpEEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATENbCTBO.

11 KIIACC

Yucia v BbIYMCIEHHSA

OnepupoBaTh NMOHATUSAMHU: HATypaJbHOE, LIE€JI0€ YHCIIO; MCIOJIb30BaTh NPU3HAKU AEIUMOCTH
LEJIBIX YMCEJI, PA3JI0KEHHUE YUCIIa HA IPOCThIE MHOXKUTENH JUUIS PELICHHS 3a4a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PAllMOHAIBHBIM [T0OKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yucia, JECATUYHbIE U HATypallbHbIE JIOTapU(PMBIL.

YpaBHeHUs M HEPABEHCTBA

[TpyMeHsTh CBOMCTBA CTENEHW IS NpeoOpa30BaHUS BBIPAKEHUH; ONEpUPOBATH MOHATHUSIMU:
[I0OKA3aTeIbHOE YPaBHEHHWE M HEPABEHCTBO; pelIaTb OCHOBHBIE THUIIBI IOKA3aTENIbHBIX YPaBHEHUH U
HEPABEHCTB.

BoImonHATh npeoOpazoBaHus BEIPAKEHUN, COJIEpKAIIUX JIOTapU(MBbI; OIIepUpPOBATh MOHATUSAMHU:
JorapuMUUecKoe ypaBHEHHE U HEPABEHCTBO; pEIIaTh OCHOBHBIE TUIIBI JOrapu(MHUUECKUX YpaBHEHUN
1 HEPaBEHCTB.

Haxoauts pemienus npocTeimmux TpPUroHOMETPUYECKIX HEPABEHCTB.

OnepupoBaTh MOHATHAMM: CUCTEMA JIMHEMHBIX YpaBHEHHH M €€ peLIeHHE; HCIO0JIb30BaTh
CUCTEMY JINHEHHBIX YPaBHEHUH U1 PELICHHS IPAKTUYECKUX 3a/1a4.

Haxomuths pelieHus NpOCTEHIIUX CUCTEM M COBOKYIHOCTEH palUOHAIbHBIX YPABHEHUU H
HEPABECHCTB.

MonenupoBaTh peanbHble CHUTyalldd Ha A3bIKE alreOpbl, COCTABIATH BBIPAKECHUS, YpaBHEHUS,
HEPABEHCTBA U CHCTEMBI 110 YCJIOBHIO 3aJa4d, UCCIIEI0BATh ITOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
amrmapara anreopsbl.



DOyHKIUM U rpadpuku

OnepupoBaTh  NOHATHAMHM: IEpUOAUYECKAass  (QYHKUUS,  HPOMEKYTKH  MOHOTOHHOCTH
(GyHKLIMHU, TOYKM D3KcTpeMyMmMa (GYHKIMH, HauOoJbllee M HauMEHblee 3HauyeHus (QYHKIUM Ha
MIPOMEXYTKE; UCTIOIB30BATh UX JJISl HCCIIeI0BaHus (PYyHKINH, 3alaHHON rpadukom.

OnepupoBaTh NOHATUAMU: TpaPUKH 10KA3aTEIBbHON, JJOrapu(PMUIECKON 1 TPUTOHOMETPUUECKUX
¢byHKuui; n300pakaTh UX HAa KOOPJAMHATHOW IUIOCKOCTH W WCIOJIB30BAThH JUIS PEIICHUS YpaBHEHUU U
HEPABEHCTB.

N300pakaTh Ha KOOPIAUHATHOM ITUIOCKOCTH Tpa(UKH JTMHEHHBIX YPAaBHEHHI U MCIIOIB30BaTh MX
JUIS PELLIEHUS] CUCTEMBI JINHEHHBIX YPaBHEHU.

Hcnonb3oBate rpapuku QyHKIUN UId UCClIEAOBaHMs MPOLECCOB M 3aBUCUMOCTEN U3 APYrHX
Y4eOHBIX JUCIUTLINH.

Havaja maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHSATHSAMU: HENpepbIBHAS (YHKIHS, MPOU3BOAHAS (DYHKIMH; HCIIOIB30BaTh
reoOMeTPUUECKUI U (PU3NYECKUI CMBICI IPOU3BOAHOM I PELICHUs 3a1aY.

Haxomute mnpou3BOJAHBIE 3JIEMEHTAPHBIX (PYHKUMN, BBIYUCIATH IPOU3BOJIHBIE CYMMBI,
IIPOU3BEACHNUS, YACTHOTO (DYHKIIHIA.

Hcnonp30BaTh MPOU3BOAHYIO JUIsl UCCIEN0BAaHUS (DYHKIMU HAa MOHOTOHHOCTb M IKCTPEMYMBI,
IPUMEHSATH PE3yJIbTaThl UCCIIEAOBAHUS K IOCTPOECHUIO TPa(UKOB.

Hcnonb30BaTh NMPOU3BOIHYIO Ul HAXOXKJECHUS HAWIYYIIErO PELICHUs B IPUKIAIHBIX, B TOM
4HCJIe COLUATbHO-I)KOHOMUYECKHUX, 3aJa4ax.

OnepupoBaTh MOHATUSAMU: [E€PBOOOpa3HAass M MHTErpall; IOHUMAaTb TI'E€OMETPUYECKUM W
¢bu3nyeckuii CMbICI HHTErpaa.

Haxomute mnepBooOpa3Hble dIIEMEHTAPHBIX (YHKIWH; BBIUUCIATH MHTETpal Mo (Gopmyre
Herorona—JleiiOuumna.

Pemate npuknanHeie 3agadd, B TOM YHCIE COLMAIBHO-SKOHOMHYECKOTO M (PU3NYECKOTO
Xapakrepa, CpeACTBAMUA MaTEMAaTUYECKOr0 aHAJIA3a.

COJEP)KAHUE YYEBHOI'O ITPEJIMETA
10 KJIACC

Yucsa v BbIYUCICHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATHYHBIE ApOOM, TPOIEHTHI, OECKOHEUHBIE
nepuoauveckue aApodu. ApupmeTnyeckue Oonepalnuu C paluOHAJIbHBIMM YHMCIaMHU, NMPeoOpazoBaHMS
YHUCIOBBIX BbIpakeHUU. [IpuMeHeHue apoOeil W MPOIEHTOB AJis pELIeHHs MPUKIAJHBIX 3ajad M3
Pa3JIMYHBIX OTPACIIEH 3HAHUM U peaIbHOMN JKU3HU.

HevictButenbHble uucia. PanwoHanmbHble W UppalUOHAIbHBIE dYHCHA. ApudMeTHYecKue
onepauuu ¢ JeWcTBUTENbHBIMU uuciamMu. [IpuOmmk€HHble BBIUMCIIEHUS, IpaBUia OKPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ wnenbiM nokaszareneM. CranmapTHas (opMa 3amucu  JACWCTBUTEIBHOTO YHCHIA.
Hcnonp3oBanue monxozsimeid (GopMbl 3amucH JEHCTBUTENBHBIX YHMCET JUIS PEHICHUsS MPaKTHYECKUX
3a]1a4 U IIPEJICTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaibHOW creneHu. JlelicTBua ¢ apudMeTHYECKUMH KOPHSIMHU
HaTypaJIbHOM CTEIIEHHU.

CuHyCc, KOCHHYC M TaHI€HC YHCJOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeEHTa.

YpaBHeHus1 M HEpaBEHCTBA

ToxnecTBa U TOXK/IECTBEHHBIE TPE0OpPaA30BaHHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX  BbIpakeHMH. (OCHOBHBIE TPUTOHOMETPHUUYECKHE
bopmyIbI.

YpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTo 1 HHTEPBAJIOB.

Pemenune nensix U ApoOHO-PAIMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

Pemienue nppanyoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pewienne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHne ypaBHEHMII M HEPABEHCTB K PEHICHUIO MAaTeMaTH4YeCKMX 3aJad W 3aJad U3
pa3NUYHBIX 001aCTel HAYKU U peaIbHOM KHU3HH.

DOyHKIUM U rpadpuku



dyHKu, crocoOsl 3ananus Gynakiuu. ['paduk Gynkiuu. Bzaumuo o6paTabie QyHKIHUH.

Ob6nactp omnpefeneHUss U MHOXECTBO 3HaueHU ¢yHkuumu. Hymm ¢ynkuuu. IlpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC N HEUETHBIC (DYHKINU.

CrenenHas (pyHKIUS ¢ HATYpaJbHBIM U LIEIBIM MokaszareneM. E€ cBoiictBa u rpadux. CBoiicTBa
U rpad UK KOpHS N-Oi CTENeHH!.

Tpuronomerpudeckas OKpPYKXHOCTb, OIpPEEIIEHUE TPUTOHOMETPUYECKUX (DYHKIMHA YHCIOBOTO

apryMeHra.

Hauyana maTemaTnueckoro aHajamsa

[TocnenoBarenbHOCTH, Cr0CcOObI 3aJlaHus MoCe0BaTEIbLHOCTEH. MoHOTOHHBIE
MOCJIEI0BATEIHLHOCTH.

Apudmerndeckass U reoMeTpuueckas nporpeccuu. beckoHeuHo yOBIBaIOIIas reoMeTpHyYecKas
nporpeccusi. Cymma OeckoHeuHO YObIBaroliel reomerpuieckoil mporpeccun. Popmylia CIOKHBIX
poLeHTOB. Vcnonp30Banye NpOrpeccu Ui peleHus pealIbHbIX 3314 IPUKIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoXecTBO, omepanuu Hajx MHoxkecTBamu. [luarpammbl  Oiinepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOI'0 anmnapara Jjisi ONMCAHUS PEAIbHbIX MPOLECCOB U SIBJICHUM, IPU pELICHUU
3a7a4d U3 IPYTuX Y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

HatypanbHble u nenblie yncina. [Ipu3Haku AeIMMOCTH HEIbIX YHCElT.

Crenens ¢ paiMoOHaIBHBIM Moka3aresieM. CBOWMCTBA CTETICHH.

Jlorapudwm yucna. JlecaTuyHble U HATypaIbHbIE JIOTapU(MBI.

YpaBHeHHUs M HEpABEHCTBA

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX JIOTapUPMBI.

[Tpeobpa3zoBaHue BbIpaKEHHM, COIEPIKALINX CTENIEHH C PallMOHAIbHBIM IIOKa3aTeJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMsl JIMHEWHBIX ypaBHEHUH. Penenre npukiajaHbIX 3a7a4d ¢ MOMOIIBI0 CUCTEMbI JIMHEWHBIX
YPaBHEHHUH.

CucreMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHre ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a7ad U 3a7a4 U3
pa3IMyYHbIX 00JacTel HayKH U peaslbHOM JKU3HHU.

DOyHKIUH U rPpapuKu

Oynkuus. [lepuonuueckue Qynkuuu. IIpoMexxyTku MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBI pyHKIMU. Haubonpiee 1 HauMeHbIee 3HaueHne (QYHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TPaQUKU.

[Toka3zarenbHas u norapudmMuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonp3oBanue rpadukoB PyHKIUHN A1 PEIICHUS] YPABHEHUH W IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpagukoB (pyHKIUI A UCCIEIOBaHMS MPOLIECCOB U 3aBHCUMOCTEH, KOTOphIE
BO3HHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUX yUeOHBIX IPEIMETOB U PEATbHOU KU3HU.

Havana mareMaTH4eCKOro aHaJIM3a

HenpepriBable pyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHHs HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuyueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[IpousBogHbBIE 3E€MEHTAapHBIX QYHKIMHA. DPOpMYJIbl HAXOXKACHUS IPOU3BOJHON CYMMBI,
MIPOU3BEACHUS M YACTHOTO (DYHKIIHHA.

[IpumeHneHne MPOM3BOIHON K HCCIAEAOBAaHHUIO (DYHKIMI HAa MOHOTOHHOCTH U DIKCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETo 3HaYeHUs (YHKIIUU Ha OTpE3Ke.

IIpuMeHeHrne MPOU3BOMHOM UIsI HAXOXIACHUS HAaWIydllero peuieHus B NPUKIAJAHBIX 3aJayax,
IS OTIPEIEJIEHUs] CKOPOCTH TpoIiecca, 3alaHHOT0 (OPMYIIOH UITH rpauKOM.

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.

WuTerpain, ero reomerpudeckuii u (usuueckuii cMbica. Berumcinenue wHTErpana mo ¢opmyne
Herorona—IJleli6Huna.



TEMATHUYECKOE INIAHUPOBAHUEC ONPEJIEJEHUEM OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTHU OBYYAIOIIUXCS U
IINTIAHUPYEMbBIMH OBPA3OBATEJIbHBIMU PE3YJIBTATAMU N3YYEHUSA PA3AEJIOB

10 KJIACC
HaunmenoBanue paznena KomnnuectBo
OcHOBHOE coziepKaHue OCHOBHBIE BUJIBI ICATETBHOCTH 00YJAFOIIIMXCSI
(TeMbl) Kypca 4acoB
MHoecTBa pallMOHAIbLHBIX 14 MHOX€ECTBO, OTnepaIuy Haj Hcnosab30BaTh TCOPETUKO MHOXXECTBEHHBIN ammapar Jijisl OIMCaHus

U 1IEWCTBUTENbHBIX YUCEIL.
PanyionasibHble ypaBHEHUs
Y HEpaBEHCTBA

MHOX€ECTBaMHU. JluarpaMmsl
Ditnepa—BenHa.

PannonaneHble yncia.
OOBIKHOBEHHBIE U JIECATUYHBIE
JpoOu, IPOLIEHTHI, 0ECKOHEUHBIE
NepUOINYECKUe ApooHu.
Apudmerndeckue onepaum ¢
palOHaIbHBIMU YHCIAMH,
peoOpa3oBaHMs YUCIOBBIX
BbIpakeHull. [Ipumenenue
IpoOei U TPOLIEHTOB ISt
pelIeHNs IPUKIAIHBIX 3a7a4 U3
Pa3JINYHBIX OTpACIel 3HAHUN U
peanbHON KU3HU.
JlelicTBUTENbHBIC YHCIA.
Panmonanbubeie u
HppalMOHAJIbHbIE YHUCIIA.
Apudmernueckue onepanuu

C IeHCTBUTEIbHBIMU YHUCIAMH.
[TpuGnuxEHHbBIE BEIYUCIICHUS,
MpaBWJIa OKPYTJIEHUS, IPUKHUJIKA U
OLIEHKA pe3yJIbTaTa BBIUYMCICHUN.
ToxnaecTBa U TOXKAECTBEHHbIE
npeoOpa3oBaHus. YpaBHEHUE,
KOpeHb ypaBHeHus1. HepaBeHcTBO,
pelieHne HepaBeHcTBa. MeTon
HMHTEPBAJIOB.

Perienue nensx U 1poOHO

XO0Ja pCIICHUA MAaTCMAaTUUCCKUX 3aJldad, a TAKKC PCAJIbHBIX IMTPOLECCOB U

SIBJICHHH,

MIPH PELICHUH 3a/1a4 U3 IPYTUX YYECOHBIX IIPEIMETOB.

OnepupoBaTb NOHATUSIMM:

paIMoHaIBLHOE YHCII0, NEHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS JPOOb,
JeCATUYHAS JPOOb, IPOLICHTHI.

BoInoJHATHL apudMEeTHUSCKHE ONEepaIiy ¢ PAIIHOHATBHBIMU U
JICCTBUTEIIBHBIMH YK CJIAMH,

NpUOJIMKEHHBIE BRIUUCIICHUS, UCTIONB3YS TIPABUIIA OKPYTIICHHUS.
JesiaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BHIYMCICHUI.
OnepupoBaTb NOHATUSIMU:

TO/IECTBO, YpAaBHEHHUE, HEPABEHCTBO;

1IeTI0€ U pallMOHAIBHOE YpaBHEHNE, HEPABEHCTRO.

BpInoHATH Mpeodpa3oBaHus LIENbIX U PAIIMOHAIbHBIX BBIPAXKEHUN.
PemiaTh OCHOBHBIE THITBI LIETBIX UPPAIIMOHATBHBIX YPAaBHEHUHN U
HEPaBEHCTB.

IIpuMeHSITH pallMOHATILHBIE YPAaBHEHUS U HEPABEHCTBA JIJIsl PEIICHHS
MaTeMaTUUYECKUX 3a/1a4 ¥ 3a7a4 U3 Pa3IMYHBIX 00JIacTeil HAyKU U
peanbHON KU3HU
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palMOHATIBHBIX YPaBHEHU U
HEPABEHCTB

OyHKINUA U TPAPUKH. 6 DyHKIUS, CTIOCOOBI 3a/IaHUs OnepupoBaTb NOHATUSIMHU: DYHKIIHSA, CIOCOOBI 3a1aHUs () YHKIIUH,
Crernens ¢ 1eIbIM GbyHKIHN. B3aMMHO 0OpaTHbIe (QYHKIIMH, 00JIACTh ONPEACTICHUS U MHOKECTBO
IOKa3aTeseM B3aumno oOpaTHble GyHKITHH. 3HaueHUHN QyHKIMH, rpaduK QyHKINN; YETHOCTh U HEUETHOCTh
I'padux Gpynkuuu. ¢byHkuuu, HyU GYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.
OO6nactp onpeaeeHus 1 BoInoJHATH Npeodpa3oBaHUsA CTEIICHEHN C IEIbIM MTOKA3aTEIEM.
MHOKECTBO 3HAYCHUN (DYHKIUH. Hcnonb3oBark cTaHaapTHYIO (hOpPMY 3allMCH ACUCTBUTEIHHOTO YHCIIA.
Hynu dynkun. ®opMyJIMPOBATh U WLIIOCTPUPOBATH rpapUuecKky CBONCTBA
[IpoMexyTKH 3HAKOMOCTOSIHCTBA. | CTENEHHON (DYHKIMH.
UéErHble 1 HEYETHBIE (PYHKIIHH. BeipaxkaTts (popMy1aMu 3aBUCUMOCTH MEXKIY BEJIMUMHAMU.
CreneHs ¢ 1IeTbIM [10Ka3aTEJIEM. Hcnoan3oBaTh nu(ppoBbIe pecypebl 1 TOCTPOCHUS TPaPUKOB
CrannmaptHas popma 3anucu GbyHKIIIN
JNEHCTBUTEIILHOIO YUCIIA. Y U3Y4YECHUS UX CBOMCTB
Hcnonws3oBanue noaxoasauieit
(hopMBI 3aIMCH JCHCTBUTEIHHBIX
YUCEJ JISl PEeLIECHUs
MIPaKTUYECKUX 3aja4
U IIPEJICTaBJICHUS] JaHHBIX.
CrenenHast QyHKIIHS C
HaTypaJIbHBIM U LIEJIBIM
nokaszarenem. E€ cBolicTBa n
rpaduk
ApudpmeTnieckuiit KopeHb 18 ApudpmeTnueckuii KOpeHb DopMyJIMPOBATh, 3AIMCHIBATH B CHUMBOJINYECKO# (hopme n
N—Oii CTENECHMU. HaTypaJIbHOU CTeneHu. JIeUCTBUSA | MIIIOCTPUPOBATH IPMMEPAMH CBOMCTBA KOPHS N-OU CTENEHH.
Wppaunonanbubie ¢ apu(pMeTHYECKUMH KOPHSAMU N— | BBINOJIHATH peoOpa3oBaHus UpPALIOHATbHBIX BHIPAKEHUH.
YPaBHEHUS U HEPABEHCTBA O CcTeneHH. Pematb OCHOBHBIE TUIIBI HPPALIMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB.
Pemenue nppanroHaibHbIX I[IpumeHaTh AJ151 pelieHUs: Pa3JIMYHBIX 32124 UPpaALMOHATIbHbIE
YPaBHEHUI U HEPABEHCTB. YPaBHEHUS U HEPABEHCTBA.
CsaoiicTBa U rpaguk KOpHs N-oi CrtpouTtb, YuTaTh rpa@uK KOpHS N-0H CTETEHU.
CTEIIEHU Hcnoan3oBath nM(poBbIe pecypcesbl 1 TOCTPOSHUS TpapUKOB
byHKIIHIT
U U3YYEHUS UX CBOMCTB
DopMyIIbl TPUTOHOMETPHH. 22 CuHyc, KOCUHYC U TaHTEHC OnepupoBaTb NOHATHUSIMU: CHHYC, KOCUHYC U TAaHT€HC ITPOU3BOJIBHOTO

Tpuronomerpuyeckue

YUCJIIOBOI'O apryMmceHTaA.

yria.
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ypaBHEHUS ApKcuHYC, apKKOCHHYC U Hcnoab3oBaTh 3anmuch IPOU3BOJILHOTO yrila yepe3 0OpaTHbIe
apKTaHI€HC YHUCIOBOIO TPUTOHOMETPUYECKHE (DYHKIIHUH.
apryMeHra. BbInoJHATH Npeodpa3oBaHusl TPUTOHOMETPHUYECKHUX BbIPAKECHHIH.
Tpuronomerpuueckas PemiaTe OCHOBHBIE TUIIBI TPUTOHOMETPUYECKUX YPAaBHEHUU
OKPY’KHOCTb, OIpe/ieJICHHE
TPUTOHOMETPUYECKHUX (PYHKIUI
YHCIIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUYECKUE
dhopmyisl. [IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAYKECHU.
Pemenue TpuroHomMeTpuuecKux
ypaBHEHUH

[locnenoBarenbHOCTH 5 [locnenoBarenbHOCTH, CLIOCOOBI OnepupoBaTb NOHATHAMM:

U TIPOTPECCUH 3a/laHus OCIEe0BaTEIHbHOCTEH. MOCIeI0BATENbHOCTD, apudMeTHdecKkass 1 reOMeTpUIecKasi POTrPECCUH;
MoHOTOHHBIE 0eCcKOHEeuHO yOBIBaIOIIasi TEOMETPUYECKast MPOTPeccusi, CymMma
MOCIIeI0BATEILHOCTH. 0ecKOHEYHO yOBIBAIOIIECH TreOMETPUIECKON TPOTPECCHH.
Apudmernueckas u 3agaBaTh 110C/I€JOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU.
reOMETPHUUYECKAsl IPOrPECCUH. IIpumensaTs GopMyJ1y CJI0KHBIX POLEHTOB IJIsl pelIeHusl 3a/1a4 U3
beckoneuno yoOpIBaromias peanbHOM MPaKTUKHU (C UCTIOJIb30BAaHUEM KAJIBKYJISATOPA).
reOMETpHUUECKasl IPOrpeccusl. Hcnonb3oBaTh CBOMCTBA [TOCIEN0BATEIBHOCTEN U IPOTPECCUM IS
CyMMa OeckOHEUYHO YOBIBAIOIIEH | PEIICHHS peabHbIX 3a/1a4 MPUKIIATHOTO XapaKTepa
TFE€OMETPUUYECKOM MPOTPECCHUH.
dopMyiia CII0KHBIX IIPOLIEHTOB.
Hcnonp30Banne nporpeccuu
JUISL pellIeHUs] peabHBIX 3aa4
IIPUKJIATHOTO XapaKTepa

[ToBTOpenue, 00001IIEHNE, 3 OcHoOBHbIE OHATHUS Kypca IIpumeHSATH OCHOBHBIE IOHATHS Kypca aaredpbl 1 Haval

CUCTEMAaTH3alMsl 3HAaHUH ayreOpbl ¥ Haval MaTeMaTH4eCKOIro
MaTeMaTH4eckoro aHaimsa 10 aHaJIM3a JUIsl pelIeHUs 3a/1a4 U3 peabHON )KU3HHU U JPYTUX IIKOJIbHBIX
KJ1acca, 06001eHne 1 JUCLUILINH
cucTeMaTH3aIus 3HaHUN

OBIIEE KOJIMYECTBO

YACOB I10 68

I[TPOI'PAMME
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11 KJIACC

HanmenoBanue paznena | KonnuectBo
OcHOBHOE coziepKaHue OcHOBHBIE BUBI ACITEILHOCTH 00YJaIOIIUXCSI
(Tembl) Kypca 4acoB
CreneHb C paliMoOHaIbHBIM 12 CreneHb ¢ pallMOHATbHBIM DopMyJIMPOBATH, 3ANMCHIBATH B CHMBOJIMYECKOH (hopme 1
IIOKa3aTEJIEM. nokasaresnem. CBolicTBa WTIOCTPHPOBATH IPUMEPAMM CBOWCTBA CTEIIEHH.
[Toka3arenbHas QyHKUIHUS. CTCIICHH. IIpuMeHATH cBOMCTBA CTENIEHU JUIs1 IPe0Opa30BaHUs BBIPAKECHUM.
[Toka3arenbHble ypaBHEHUs [IpeoOpazoBanue BeipaxeHuii, | @OpMYJHPOBATH U WJIIOCTPUPOBATH rpaduyecKH CBOICTBa
Y HEPAaBEHCTBA COJIepKalluX palMOHaIbHbIE HOKa3aTeabHON QyHKIUH.
CTEIICHHU. Pemath OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.
IToka3zarenbHble ypaBHeHUs 1 | McnoJsib30BaTh mM(ppoBbIe pecypcebl Ui HOCTPOSHUS IpaduKOB (PYHKIMI
HEPABEHCTBA. Y U3Y4YECHUS UX CBOMCTB
[TokazarenpHas GpyHKIHS, €€
CBOMCTBA
U rpaduk
Jlorapudmuueckas 12 Jlorapu¢m yucna. Jlecatuunsie | @OpMyJINpPOBaTh, 3alIUCHIBATH B CHMBOJINYecKoi ¢opme u
byHKLUS. U HaTypaJlbHbIE JOrapu(MBbl. WIIOCTPUPOBATH NPUMMeEPaMU CBOWCTBA JiorapugdmMa.
Jlorapugmmuueckue [IpeoOpa3oBanue BeIpaKeHHd, | BBIMOIHATH TPeoOpa3oBaHuUs BBIPAKEHHIA, COACPIKALINX JIOTApU(MBI.
YPaBHEHUS COJIepKALIHX JIOTapU(MBI. ®opMyJIMPOBATh U HILTIOCTPHPOBATH rPa)UYECKH CBOMCTBA
Y HEPABEHCTBA Jlorapumuueckue ypaBHeHuUsl | JorapuGMuyecKorl QyHKIIMH.
U HEPAaBEHCTBA PemiaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKIX YPABHEHUH U HEPABEHCTB.
Jlorapudmuueckas ¢pynkuus, | Mcnmoab3zoBath nugposBbie pecypebl Ui IOCTPOSHUS TPaQUKOB (YHKIIHMA
e€ cBolicTBa U rpaduK. Y U3yYEHUS UX CBOWCTB.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHSI MAaTEMaTHUKU
Tpuronomerpuyeckue 9 Tpuronomerpuyeckue OnepupoBaTh NOHATHEM IIEpUOINYECKas QYHKIIHS.
(GYHKIMM U UX TpaQUKH. (yHKIIMH, UX CBOWCTBA U CrtpouTthb, aHAJIM3UPOBATH, CPABHUBATH I'paUKU TPUTOHOMETPHUUECKUX
Tpuronomerpuueckue rpaduku. (GyHKIMHA.
HEPABEHCTBA [Tpumepsr DopMyIMPOBATH U WIJIIOCTPUPOBATH rpaguyeCcKH CBOMCTBA
TPUTOHOMETPUUECKUX TPUTOHOMETPUUYECKUX (DYHKIUH.
HEPABEHCTB Pemarts npocreiimme TpuronHoMerpuueckue HepaBeHCTBA.
Hcnonb3oBath rpaguky 1)1 peLLIEHUS] TPUTOHOMETPUYECKUX
HEPABEHCTB.
Hcnoan3oBath nu(poBbie pecypcebl i HOCTPOSHUS IpaduKOB (PYHKIHIA
Y U3YYECHUS UX CBOMCTB
[IpousBonHasl. 24 HenpepbiBHbIE QYHKITUH. OnepupoBaTb NOHATHSMM:
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[Ipumenenue
MIPOU3BOAHOMN

MeTtoa MHTEpBaJIOB IS
peLIeHNs HEPABEHCTB.
[IpousBonHas GyHKIUU.
I'eomerpuueckuii u
(bu3nuecKuil CMbICIT
IIPOU3BOHOM.

[Ipou3BoiHbIE 37IEMEHTAPHBIX
¢dbynkuii. [IpousBoaHas
CYMMBI, IPOU3BECHMS,
9acTHOTO ()yHKIIHIA.
IIpuMeHeHne MpOU3BOTHON K
WCCIICIOBAaHHIO (PYHKITHIA

Ha MOHOTOHHOCTb U
9KCTPEMYMBI.

Haxoxnaenue Hau6ombIero u
HauMEHBIIIETO 3HAUEHUS
(GyHKIIUM Ha OTpE3Ke.
[Ipumenenne nporu3BOIHON
JUISL HAXOXKICHUS HaWTyqIlIero
peuieHus B MpUKIIATHbIX
3aj1a4ax, AJs onpeaeacHus
CKOpPOCTH IIpolLiecca,
3aIaHHOTO (POPMYIION WITH
rpaduKoM

HenpepbiBHAsA (YHKINSA; TPOU3BOAHAS (PYHKIIUH.

Hcnoab30BaTh reoMeTpUUECKUi ¥ (PU3NYECKHI CMBICI IPOU3BOIHOM IS
pelIeHns 3a1a4.

HaxoanTh npou3BOJHBIC 3JI€MEHTAPHBIX (PYHKINHA, BHIYHCIAATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOI'O (DYHKLIMH.
Hcnoab30BaTh MPOU3BOIHYIO IS UCCIEA0BAaHHS (DYHKIIMH HA
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATH Pe3yJIbTAThl HCCIEI0BAHUA K
noctpoeHuto rpadukoB. [IpUMeHATH MPOU3BOJHYIO ISl HAXOXKICHUS
HAWIy4IIEero peuIeHNs B IPUKIAIHBIX, B TOM YUCJIE COLIMAIBHO-
SKOHOMHUYECKHX, 3a]1a4ax.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS MATEMAaTUYECKOIO aHAJIN3a

WHurerpai u ero 9 IlepooGpaznas. Tabnuma OnepupoBarb NOHATHAMM:

IIPUMEHEHUS MepBOOOPA3HBIX. nepBooOpasHasi, UHTErpall.
WnTterpan, reomerpuueckuit 1 | HaxoanTs nepBooOpa3Hbie 3JIeMEHTapHBIX (GYHKINN; BBIYHCIATH
(bu3nuecKkuit CMbICT uHTerpan no ¢popmysie Horotona—Jleli6uuma.
HHTErpaja. 3HAKOMHTBCS € HCTOPUEH Pa3BUTHS MATEMAaTUUYECKOIO aHAIN3a
Brruncnenne uaterpaia no
¢dbopmyne Hetotona—Jleitbnuna

Cucremsl ypaBHEHUN 12 Cucrembl TUHEHHBIX OnepupoBaTb NOHATHSIMHU: CHCTEMA JINHEWHBIX YPABHEHUU U €€ PEIICHHE.

YPaBHEHUH.
Pemenue npukinaaHbix 3ama4 ¢
TTOMOIIbIO CUCTEMBI IMHEHHBIX

Hcnoab3oBaTh CUCTEMY JIMHENHBIX ypaBHCHI/Iﬁ IJId pCHICHU A
IMPAaKTUYCCKHUX 3a1ay.
Haxogurtsb PeIICHUS HpOCTGfIH.IHX CUCTEM U COBOKyHHOCTeﬁ
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ypaBHEHUH.

CucreMbl U COBOKYITHOCTH
LeNbIX, PALMOHAJIbHBIX,
UppaliOHAIIBHBIX,
[I0Ka3aTeNbHbIX,
JTOrapuPpMHUECKIX
YPaBHEHHUI U HEPABEHCTB.
Hcnonp3oBanue rpaduxos
GyHKUMH 1715 pereHust
YPaBHEHUH U CUCTEM.
[Ipumenenue ypaBHEHUN,
CUCTEM U HEPABEHCTB K
PELICHNI0 MaTEMaTHYECKUX
3a/1a4 ¥ 3a]a4 U3 Pa3In4HbIX
o0yactell HAyKH U pealbHON
KHU3HU

palMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB.

Hcnoan3oBarth rpaduku GyHKIUH 17181 peIICHHs yPaBHEHHIA.
MopaeanpoBaTh pealibHbIC CUTYallUH Ha SI3BIKE alreOphl, COCTaBISATH
BBIPA)KEHUS], YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 331a4H,
HCCJIeI0BATH MOCTPOEHHbIE MO/IeJIH C HCIIOJIb30BaHUEM aIapara anreOpsl

HatypanbHble u Lenble 6 Hatypanbhble u nensie unciaa B | OnepupoBaTs NOHATHSIMMU:
qrcia 3a7a4ax U3 peanbHON JKU3HH. HaTypaJIbHOE YHCIIO0, LIEJI0E YUCIIO.
[Tpuznaku nenumocty nenbix | Memosib30BaTh NMpU3HAKK JEIMMOCTH LIETIBIX YHCEN, Pa3IoKEHHE YHcia Ha
qHCcen MIPOCTHIE MHOKUTEIN JIJIsl PEIICHHS 33149
[ToBTOpenue, o6o0IIEeHNE, 18 OcHOBHBIE TIOHATHS Kypca PemiaTh npuK/IagHbIe 321a4H U3 Pa3INYHBIX 00JIaCTeH HAYKU
CUCTEeMaTH3alus 3HAHUH anreOphl 1 Haval Y peaTbHOM KHU3HH C TIOMOIIHI0 OCHOBHBIX TMOHSATHI Kypca aiareOpsl U Havdall
MaTeMaTHYeCKOro aHaJIN3a, MaTeMaTHYeCKOro aHaJIn3a.
00o0011eHne u cuctemaruzanus | Belomparb ontuManbHble CIIOCOOBI BHIYMCIEHUH.
3HaHUH Hcnoab3oBaTh A5 pelieHUs 3aa4 YpPaBHEHMsI, HEPAaBEHCTBA U CUCTEMBbI
ypaBHEHUH, cBoMcTBA (PYHKUUHN U rpa@rKOB
OBUIEE KOJIMYECTBO
YACOB 11O 102
I[TPO'PAMME
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CIHOCOBbI OHEHKH JOCTUXXEHUA YUHAIIUMUCA IINTAHUPYEMBIX PE3YJIBTATOB

Kputepuu onieHuBaHMus YCTHBIX OTBETOB

OTBeT O1IeHMBAETCSl OTMETKOM «5)», ec/IM yJyaluuiics:

1) MOJHOCTBIO PACKPBLI COJCPIKAHUE Marepualia B 00beMe, MPEeIyCMOTPEHHOM IPOrpaMMOi U
Y4eOHUKOM;

2) U3J10KWJI MaTeprall FPaMOTHBIM 3bIKOM, TOUHO UCIOJb3YsI MAaTEMaTHUECKY0 TEPMUHOJIOTHIO
Y CUMBOJIUKY, B OIIPEJIEIIEHHOM JIOTUYECKOM 110CIIEI0BATEIbHOCTH;

3) IpaBUIIBLHO BBITIOIHUI PUCYHKH, YEPTEKH, TPA(UKH, COMYTCTBYIOIINE OTBETY;

4) moka3zaJl yMEHHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEpPAMH, IPUMEHSITh B HOBOM
CUTYAILIMH MPU BBINOJTHEHUHU MPAKTUUECKOTO 3a/IaHNUS;

5) TNpOAEMOHCTPUPOBA  YCBOGHHE paHee U3YyYCHHBIX  COIYTCTBYIOUIMX  BOIIPOCOB,
c(hOPMHUPOBAHHOCTH M YCTOWYMBOCTh UCTIONIB3YEMBIX TPU OTBETEC YMEHUN U HABBIKOB;

6) oTBEUaJl CaMOCTOSTENBHO, 0€3 HaBOASILIUX BOIIPOCOB YUUTEIS.

Bo3moxxnbl 1-2 HETOYHOCTH TIPH OCBEIIEHWH BTOPOCTENEHHBIX BOIMPOCOB MJIM B BBHIKIIAIKAX,
KOTOpBIE YUEHHUK JIETKO MCIPABHII MOCIIE 3aMEUYaHMs] YUUTETIS.

OTBeT OuneHUBaeTcs OTMETKOH «4», ec/iM YI0BJIeTBOpPsieT B OCHOBHOM TpPe(GOBAHUSIM HA
OLIEHKY «5», HO NP 3TOM MMeeT OJIHH U3 HeJI0YEeTOB:

1) B U3JIOXKEHMH [OMyIIeHbl HeOosblIue ™poOenbl, HE WCKA3UBIIME MAaTeMaTH4eCKOe
CoJIep>KaHue OTBETA;

2) pomymieHsl 1-2 Hepo4eTa MPU OCBEUICHHMH OCHOBHOIO COJEP)KaHWs OTBETA, MCIPABIICHHBIC
MocJie 3aMeYaHusl YUUTEIs;

3) momymieHsl omubOKa win 6ojee ABYyX HEJOYETOB MPH OCBEIIEHUH BTOPOCTEHNEHHBIX BOIIPOCOB
WM B BBIKJIQJKaX, JETKO UCIPABICHHBIC TIOCTIE 3aMEYaHUs YUUTEIS.

OTBeT OLleHMBaETCH 0TMETKOM «3», eciu:

1) HEmoJIHO pacKphITO cojJepkKaHUE Marepuajna (CoAep)KaHWE H3I0KEHO (parMeHTapHO, He
BCEr/la MOCJeI0BaTeNIbHO), HO TIOKa3aHo oOlee MOHMMAaHKE BOIIPOca U MPOJEMOHCTPUPOBAHbl YMEHUS,
JIOCTATOYHBIE JUI JAIbHENUIIET0 YCBOCHUS POTrpaMMBbl;

2) uMenuch 3aTPyIHEHUS WIH JOMYIICHbl OIMUOKU B OMpEAENICHUU TOHSATUH, HCIOIb30BAHUU
MaTeMaTUYeCKOW TEPMUHOJIOTUH, YepTekKaX, BHIKJIAJKAX, UCIIPABICHHBIE MTOCJIE HECKOJIIBKUX HABOISIINX
BOIIPOCOB YUHTEJS;

3) yYeHUK HE CIpaBWICS C MNPUMEHEHHEM TEOpPHUH B HOBOW CHUTYalldd TpPU BBIOJIHEHUU
MPAKTUYECKOTO 3a/IJaHUsl, HO BBIMIOJIHIII 00s3aTeNbHOE 3a/IaHuE.

OTBeT OLIeHMBAETCH OTMETKOM «2), ecJIu:

1) He packprITO cofiepxkaHue y4eOHOro MaTepuaa;

2) oOHapyKeHO HE3HAHWE WJIM HETIOHUMAaHHE YYCHHKOM OOJBIICH MM HanOoyiee BaKHON 4acTh
y4eOHOro MaTepHana;

3) nmomymieHbl OIMMOKKA B OMNPEACICHWU TOHATHS, IPH HCIOIH30BAHUH MaTEeMaTUYeCKON
TEPMUHOJIOTHH, B PUCYHKAX, YEPTEKAX WU IrpaduKax, B BHIKIAJKAX, KOTOPbIE HE WCIPABIEHBI TOCIIE
HECKOJIbKUX HaBOJSIINX BOIIPOCOB YUUTEIIS.

Kpurepun oueHnBanne nMCbMEHHBIX padoT

O1eHKa nucbMeHHbIX KOHMPOJIbHBIX pabom 00y4YaroIINXCS.

OtrMmeTKa «5» CTABUTCSH, €CJIU:

1) paboTa BBINOJIHEHA TIOJTHOCTHIO;
2) B JIOTUYECKHUX PACCYKJIEHUSIX U 0OOCHOBAaHUH PELICHUs HET MPOOEIOB U OLIMOOK;
3) B PEIICHMH HET MAaTeMaTHYEeCKUX ONIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OINHUCKA, HE

ABJIAOIIASICA CICACTBUEM HE3HAHUA UJIIN HCIIOHUMAaHU A y‘-IGGHOFO MaTepI/IaJIa).
OTMeTKa «4» CTABUTCS, €CJIH:

1) paboTa BBINOJIHEHA MOJIHOCTHIO, HO 0OOCHOBAHUS IIAroB PEUICHUS HEIOCTATOYHBI (€CIu
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SBJSUIOCH CIIEIMATLHBIM 00BEKTOM MPOBEPKH );
2) JIOTyIIIEHA OJTHA - IB€ OIIMOKH WJIHM JIBa-TPH HEJ0UYETA B BBIKJIATKAX, PUCYHKAX, YePTEIKAX

nuu rpadukax (ecau 3TH BUABI paObOTHI HE SIBISUTHCH CIICIIHATBHBIM 0OBEKTOM TIPOBEPKH ).
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OrMeTKa «3» cTABUTCH, €CJIH:

JIONYyILIEHbl Oosiee ABYX OIIMOOK MM Oojiee TpeX HENOUYETOB B BBIKJIAJKAX, UEPTEKaX MHIIH
rpadukax, Ho o0yJaroIuics BIaAeeT 00s13aTeIbHBIMU YMEHUSIMU 110 IPOBEPSEMON TEME.

OTMeTKa «2» CTABUTCH, €CJAM:

JIOIYIIIEHBI CYIIECTBEHHBIE OIMIMOKHM, MMOKA3aBIINE, YTO YYAIIMKCS HE BIIAJACET 00s3aTeIbHBIMU
YMEHMSIMHU 110 TaHHOM TeME B IIOJIHOM Mepe.

OrMmerka «1» cTaBUTCH, €CJIH:

paboTa noka3aja MOJHOE OTCYTCTBHE Yy Yyuallerocs oOs3aTeNbHbIX 3HAHUM W yMeHHWil 1o
IIPOBEPAEMON TEME WIIM 3HAYUTENIbHAs 4aCTh paOOThI BHIIIOJHEHA HE CAMOCTOSATENBHO.

O0mas kiaaccuukanus ommo0K

[Tpu onieHKe 3HAHUI, YMEHHI M HAaBBIKOB YYaIIMXCS CIIEAYET YUUTHIBATh BCE OMIMOKH (rpyObIe
HErpyObIe) U HETOUETHI.

I'pyObIMH CYHMTAIOTCH OIIHOKH:

»HEe3HAHHE OTPE/ICTICHUsI OCHOBHBIX MMOHITHH, 3aKOHOB, MPAaBHJI, OCHOBHBIX TOJI0XECHUN TEOPHUH,
He3HaHue (GopMyJ1, OOIIETTPUHSTHIX CHMBOJIOB 0003HAYEHUH BEIMUMH, €AMHUIL UX U3MEPEHUS;

»He3HaHHE HAaNMEHOBAHUHN €IMHUI] U3MEPEHUS;

»HEeyMEHHE BBIJICIUTH B OTBETE ITIaBHOE;

»HeyMeHHe TPUMEHATh 3HAHUS, allTOPUTMBI ISl pEIIeHUs 3a/1a4;

»HEeyMEHHeE JIeJaTh BBIBOBI M 0000IEHHS;

»HEyMEHHE YUTaTh U CTPOUTH TPaUKH;

»HEeyMeHHE M0JIb30BaThCs IEPBOMCTOYHUKAMH, YYCOHUKOM H CIIPAaBOYHUKAMH;

»T0Tepst KOPHS WK COXPaHEHHE TTOCTOPOHHETO KOPHS IIPU PEIICHUU YPaBHEHUS;

» oTOpackiBaHue 0€3 OOBSICHEHHIA OJHOTO U3 KOPHEH;

» PaBHO3HAYHBIE UM OIIMOKH;

» BBIYHCIIUTENHBIE OIIMOKH, €CITH OHH HE SIBJISIOTCS OTIMCKOI;

» TOTHYECKHE OITUOKH.

K HerpyObiM ommoKaMm cjaeayer OTHeCTH:

»HETOYHOCTH (POPMYIIMPOBOK, OIIPEICIICHIUH, MOHSITUH, TEOpPUH, BEI3BAaHHASI HEMOJTHOTON OXBaTta
OCHOBHBIX IPU3HAKOB ONPEIEIIIEMOrO IMOHATHS WIA 3aMEHOHM OJHOTO - JBYX M3 ITHX IPU3HAKOB
BTOPOCTETIEHHBIMU;

»HETOYHOCTh TpaduKa;

»HEIOCTaTOYHO TIPOJyMaHHBIA IJIaH OTBeTa (HAapyUIeHWE JIOTHKH, MOAMEHA OTACIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU );

» HepalMOHAIBHBIE METOBI paOOTHI CO CIIPABOYHOM | JJPYTOi JIUTEPATYPOH;

»HEeyMeHHE pelIaTh 3a/1auu, BBIOIHATh 33/1aHHs B O0ILEM BHUJIE.

Henoveramu siBaASIIOTCH:

» HepalroHaIbHBIE TPUEMbI BBIYMCICHUN 1 TPeoOpa30BaHuii;

»HeOpeKHOE BBIMTOJIHEHHE 3aITUCEH, YepPTekKel, CXeM, rpaduKoB.
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