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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca « Airedpa 1 Hauajia MaTeMaTHIECKOT0 aHaIN3A.
ba3oBblii ypoBeHB» Ha ypOBEHBb CpeAHEro o0Iero obpazoBanus ais oOydarommuxcs 10-x
kiaccoB MAOY «l1lkomna Ne 115» pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMMU:

e OenepanbHoro 3akona ot 29.12.2012 Ne 273-®03 «O6 obpazoBanuu B Poccuiickoi
denepauum;

e nipukaza MunucrepctBa [Ipocsemenust ot 12.08.2022 No 732 «OO0 yTBepKaeHUU
dbenepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJAapTa CPEAHEro OOIIEro
00pa3oBaHUs;

e npukaza Munucrepcrsa [Ipocemenuss Poccniickon ®@eneparuum ot 12.08.2022 Ne
732 «O BHeceHMM HU3MEHEHHH B (eaepalibHbIi TOCYAapCTBEHHBI 00pa3oBaTeNbHbBIN
CTaHJapT CpEeAHEro oOIiero oOpa30BaHUA, YTBEPXKACHHBIM NpHUKa3oM MUHHCTEpPCTBa
obpaszoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413»;

e nnpukaza MunucrepctBa IIpocsemennst ot 18.05.2023 Ne 371 «OO0 yTBepKaeHUU
(dbenepanbHOM 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO O0IETO 00pa30BaHUS»;

e nnpukaza MunucrepctBa IIpocsemennst ot 22.03.2021 Ne 115 «O0 yTBepkaeHuun
[lopsinka opraHu3anuy U OCYIIECTBICHUS 00pa30BaTENbHON ACSITEIBHOCTA IO OCHOBHBIM
o01eo0pazoBaTeNbHBIM TIporpaMmMaM — 00Opa30BaTeNbHBIM TIPOrpaMMaM Ha4YaJlbHOTO
00111ero, OCHOBHOT'O OOIIIETO U CPEAHETO O0IIEro 00pa3oBaHUS;

e CII 2.4.3648-20 «CaHuTapHO-3MTUAEMHUOJIOTHYECKIE TPeOOBaHUS K OpraHU3alusaM
BOCITUTaHUS U 00YYEHUs, OTIIbIXa U O3JIOPOBIIECHUS JETEH M MOJIOACKN», YTBEPKICHHBIX
MOCTAHOBJICHUEM TJIaBHOTO CaHUTApHOTO Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'uruennyeckrie HOPMAaTUBBI U TPEOOBAHUS K OOECIIEYEHUIO
O0e3omacHocT W (WiaM) OE3BPENHOCTH JIS YeJIOBeKa (PAKTOPOB CpEIbl OOUTAHUS,
YTBEPKJIECHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOTO Bpaya oT 28.01.2021 Ne 2;

e yueOHOro IJIaHa CpeaHero oOmero oOpa3oBaHMs, YTBEP)KIECHHOTO IPUKA30M
MAOY «llkoma Ne 115» or 31.08.2023 No 608 «OO6 yTBEepXICHHH OCHOBHOM
00pa3zoBaTeIbHON MIPOTPAMMbI CPETHETO O0IEeT0 00pa30BaHUs;

e penepanbHOM pabodelt mporpaMmbl MO y4eOHOMY Kypcy «Aunredpa W Hayaia
MaTEMaTUYECKOrO aHaTIN3ay.

PabGouast mporpamma ydebHOro Kypca «Anredpa W Hadajlia MaTEMaTHYECKOTO
aHaiu3a» 6a3oBoro ypoBHs aisi obydarommxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
®denepadbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro OOIIEro
oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEIBABIAEMBbIX K
MaTEeMaTUYeCKOMYy OOpa3OBaHHIO, U TPaIUIUN poccuiickoro obpazoBanus. Peanuzarus
IporpamMMbl 00ECIEYMBAET OBJIAJICHUE KIHOYEBBIMU KOMIIETEHUHSMH, COCTABISIOIIAMHU
OCHOBY JJI1  CaMOpa3BUTUS M  HEOPEPBIBHOIO  OOpa30BaHUA,  LIEIOCTHOCTb
OOILIEKYIBTYPHOTO, JINYHOCTHOTO U IMO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0YUYaIOIIMXCA.



HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHUECKOTO aHAIM3a SIBIIETCA OAHUM U3 Hanboiee
3HAYUMBIX B IPOTPAMME CTAPIICH IITKOJIBI, TOCKOIBKY, C OJJTHOW CTOPOHBI, OH 00eCIIeYnBaeT
MHCTPYMEHTAIBHYIO 0a3y NI M3ydeHHUs] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroi
CTOPOHBI, (OPMHUPYET JIOTHYECKOEe M abCTpaKTHOE MBINUICHHWE YYalluXcsi Ha YpPOBHE,
HEOOXOAMMOM JUISI OCBOCHHSI KypCOB HMH(OPMATHKH, OOIIECTBO3HAHUSA, HUCTOPHH,
CJIIOBECHOCTH. B paMkax MaHHOTO Kypca ydamiuecs OBJIaICBAIOT YHUBEPCATBHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTopas (opMyIUpyeT CBOM TOCTH)KCHHS B MaTeMaTHIECKON opMme.

Kypc anreOGpbl ¥ Hauan MaTeMaTHYECKOTO aHaiM3a 3aKJIaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHaMH (DU3UKU, XUMHUHU, OWUOJIOTHH, TMOHUMAaHUS OCHOBHBIX
TEHJICHIIN SKOHOMHUKH W OOIIECTBEHHOW JKW3HU, II03BOJIICT OPUCHTUPOBATHCS B
COBPEMCHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIB30BaTh MX B
MMOBCEHEBHON XM3HU. B TOXe BpeMs OBIaJicHHE aOCTPAKTHBIMHU M JIOTUYECKH CTPOTUMU
MaTeMaTUYECKUMH KOHCTPYKIMSIMU DPa3BUBACT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPXKACHUS, UCIOJIB30BaTh 0000IEHNE U KOHKPETU3AITHUIO,
a0CTparupoBaHWe M aHAJIOTHIO, (OPMUPYET KPEaTHUBHOEC M KPUTHYECKOE MBIIIICHHE. B
X0/ U3yUeHUs aareOphbl M Haual MaTeMaTHYECKOTO aHallu3a B CTapIIel IIKOJIe yJallruecs
MOJIy4arOT HOBBIA OMBIT PEHICHUS MPUKIAJHBIX 3a/lady, CaMOCTOSITEIBHOTO IMOCTPOSHUS
MaTeMaTUYECKUX MOJIeNICH pealbHBbIX CUTYAllUi U UHTEPIPETALINH TOJTYyYEHHBIX PEIICHU,
3HAKOMSITCS C MPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE U B
HCKYCCTBE, C BBIAIONTUMHUCS MaTEMAaTHUYECKIUMH OTKPBITUSMHU U UX aBTOPAMHU.

Kypc o6nagaeTr 3HAYUTEIBHBIM BOCHHUTATCIBHBIM  ITOTEHIIMAIOM, KOTOPBIU
peanu3yeTcs Kak 4epe3 yueOHbI MaTepual, CiocoOCTBYIONUN (HOPMUPOBAHUIO HAYIHOTO
MHPOBO33pEHHUsA, TaK U uepe3 cnenuduky ydeOHON NeATeNbHOCTH, TpeOyrolen
CaMOCTOSTEIIbHOCTH, aKKypaTHOCTH, MPOJOJDKUTEIHHOW KOHIIEHTPAIIMM BHUMAHHS U
OTBETCTBEHHOCTH 3a TIOJTyYCHHBIN PE3yJIbTaT.

B ocHoBe MeToMKM 00ydeHus anredpe U HadajaaM MaTeMaTHICCKOTO aHAIM3a JICKUT
JeSITeTbHOCTHBIN TPUHITAI 00yYEHUSI.

CtpykTypa Kypca «AireOpa W Haydajga MaTeMaTHYECKOTO AaHaJIM3a» BKIIOYAET
CJIEYIOIINE COAEPKATEIbHO-METOANYECKHE JIMHNN: «UKcIa v BEIUUCICHUS, « DYHKIINH U
rpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hawama wmareMaTndeckoro aHammsay,
«MHoOXkecTBa U ToTHKa». Bce OCHOBHBIE COIEpKATETbHO-METOINIECKUEC JIMHUH N3YJat0TCs
Ha TPOTSHKEHUU IBYX JIET OOYYEHHS B CTAPIIICH IIKOJIE, €CTECTBEHHO JOIOIHSIS IPYT ApyTa
M TIOCTENIEHHO HACHIIASCh HOBBIMH TEMaMH U pa3fenamu. JaHHBIH Kypc SIBIsSeTCS
MHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHSET B cebe  CcomepKaHHEe  HECKOJIbKUX
MaTeMaTHYECKUX TUCIUIUINH: anredpa, TPUTOHOMETPHS, MAaTeMaTHISCKUI aHaTU3, TEOPHSI
MHOkeCTB u aAp. [lo mepe Toro kak ydJammecss OBJaAEBalOT BCE 0oyiee MIMPOKUM
MaTeMaTUYECKHUM aIllapaToM, y HUX MOCIeI0BATEIHLHO (DOPMHUPYETCS M COBEPIICHCTBYETCS



YMEHUE CTPOUTh MAaTEMAaTHYECKYH) MOJEIb PEaIbHON CUTyallMd, NPUMEHSATH 3HAHMUI,
MOJIyYeHHbIE B Kypce «Anredpa M Hayala MaTeMaTHYECKOrO aHaau3a», IS pelleHUs
CaMOCTOSITENIbHO  COPMYIHMPOBAHHOM  MaTeMaTHYeCKOM  3ajadd, a  3aTeM
UHTEPIPETUPOBATD [TOJIYYEHHBIN pe3yJIbTaT.

CopepxarenpHo-MeTOIMYeCKass JHUHUA «Yucna W BBIYMCICHUS  3aBEPILLIACT
(dbopMUpOBaHNE HABBIKOB UCIIOJIb30BAHMUS ICUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIIO HAYaTO B
OCHOBHOM 1mIKoyie. B crapmell mkone oco0oe BHMMaHuE yaensercs (OPMHUPOBAHUIO
IPOYHBIX BBIUMCIMTEIbHBIX HAaBBIKOB, BKJIIOUAIOIIUX B cE€0s MCIIOIB30BAHUE Pa3JIMYHBIX
(GopM 3amucu JIEHCTBUTEIBHOIO YHMCIA, YMEHUE PALMOHAIBHO BBINOJHATH JIEUCTBUS C
HUMH, JeJaTh NPUKUIKY, OIEHMBaTh pe3yapTaT. OOydarommuecs MNOMYy4YarOT HaBBIKU
NPUOJIMKEHHBIX BBIYUCICHUM, BBIMOJIHEHUS JEHCTBUU C 4YHUCIAaMH, 3allMCaHHBIMU B
CTaHAApTHOM (popMe, UCTIOJIB30BAHUSI MATEMATHUYECKUX KOHCTAHT, OLICHUBAHUS YMCIOBBIX
BBIPAKCHUMU.

JIuaus «YpaBHEHUS U HEPABEHCTBA» Pean3yeTcsl Ha MPOTSHKEHUU BCEro o0yueHus B
CTapllel IIKOJE, MOCKOJbKY B Ka)XXIOM pa3jelie MporpaMMbl MPeyCMOTPEHO pPELICHUE
COOTBETCTBYIOIIMX 3aaad. O0yyaromuecs OBJIAJEBAIOT PA3IMYHBIMU METOJAMH PELICHUS
LEJIbIX, PALUOHAIBHBIX, HPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX, JOrapupMUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUI, HEPABEHCTB M MUX cHcTeM. [losydeHHbIE yMeHUs
HCIOJIB3YIOTCS TMpPH MCCIEAOBAHUM (PYHKLIMHA C TOMOIIBIO MPOU3BOAHOM, PpEUICHUU
NPUKIAAHBIX 3a/lad W 3a/lad Ha HAaxOXKJEHHWE HauOOJBIIMX W HAWMEHBIIUX 3HAYEHUU
¢bynkuun. JlanHasi conaepxaTenbHas JIMHUS BKJIIOYaeT B ceOs Takxke (OpMHpOBaHUE
YMEHHUM BBINOJHATH pacy€Thl Mo ¢opmysaM, NpeoOpa3oBaHMs LEJIbIX, PAllMOHAIbHBIX,
VPPALMOHATIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKECHMI, @ TAKIKE BBIPAKEHUH, COIEPKAIINX
CTeNneHu U jorapudmel. brnaronaps uzyueHuro anredpandeckoro Marepuaia mpoucXoauT
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO M AOCTPAKTHOTO MBIIIJIEHUS y4YalIuxcs,
(bopMHUPYIOTCS HABBIKU JACTYKTUBHBIX PACCYXAEHUH, pabOThl ¢ CUMBOJBHBIMU (POPMAMH,
IIPEACTABIICHUS] 3aKOHOMEPHOCTEH W 3aBHCHUMOCTEW B BHJIE€ PAaBEHCTB U HEPABEHCTB.
Anrebpa mnpemiaraer 3(GGEKTUBHbIE HWHCTPYMEHTHI JJI PEIICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a/lay, HArjsiHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa
HayKHU.

ConepxarenbHo-MeToauueckas JMHUS «DyHKIMN U rpaduKi» TECHO MeperieTaeTcs
C IpYTMMH JIMHUSIMH Kypca, MOCKOJBbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIE0BATEIBHOCTD
uU3ydeHus: Martepuana. V3ydeHuwe CTeneHHOH, MOoKa3aTeabHOW, Jorapu(MUYECKON W
TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB W IpaUKOB, UCMONIb30BaHUE (DYHKIIMI AJis
pelIeHus 3a7ad U3 APYrux y4yeOHbIX MPEIMETOB U PeaJbHON )KM3HU TECHO CBA3aHO KakK C
MaTE€MaTUYECKUM aHAJIU30M, TaK U C PEIIEHWEM YpPaBHEHHM M HepaBeHCTB. IIpu sTom
0oJbIIOe BHUMAaHHME yaensercs (OPMHPOBAHUIO YMEHHUS BbIpaxaTbh (opmynamu
3aBHCHUMOCTH MEX]y Pa3WnYHbIMA BEITUYMHAMHU, WCCIIEN0BaTh MOJy4YeHHbIE (DYHKIHUH,
CTpOUTh UX Tpaduku. Marepuan 3TOH coaepkKaTeIbHOW JMHMM HAlleJIeH Ha pPa3BUTHE



YMEHUW W HABBIKOB, TMO3BOJISIONIMX BBIPAXKATh 3aBHCUMOCTH MEXIYy BEIWYMHAMU B
paznuyHOil ¢dopMe: aHANWTHYECKOW, rpaduyeckod u cioBecHOW. Ero w3ydenwue
CIIOCOOCTBYET Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIJICHUS, CITOCOOHOCTH K 000OIICHHIO U
KOHKPETH3AI[NH, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopmepxarenpHass JjmHHUA «Havama wmaremMaTwyeckoro aHain3a»  IO3BOJISET
CYIIECTBEHHO pACIIUPUTh KPYr KaK MaTeMaTHYECKUX, TaK W TPUKIAAHBIX 3ajad,
JOCTYITHBIX 00YYaIOIMIUMCS, Y KOTOPBIX MOSBISICTCSI BOZMOKHOCTh HCCIICIOBATh U CTPOUTH
rpaduku QyHKIUN, ONpEenesaTh UX HAUOOJBIINE W HAMMCHBIINE 3HAYCHUS, BHIUUCIIATH
wiomand GuUryp u o0bEMBI Tell, HAXOIUTh CKOPOCTH W YCKOpEHHsI ImpoiieccoB. [laHHas
coJiepKaTesibHasl JIMHUSI OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOEHHUS MaTeMaTHUYECKHUX
MOJICINICH peabHbIX CUTYAIlnd, HAXOKICHUS HAWIYUIIeTO PEIICHNUS B IPHUKIAIHBIX, B TOM
YHCIIe COIMATbHO-YKOHOMHUYECKUX, 3a7ja4ax. 3HAKOMCTBO C OCHOBaMHU MaTEeMaTHUECKOTO
aHaJIM3a COCOOCTBYET PAa3BUTHUIO a0CTPAKTHOTO, (POPMATIBLHO-IOTMUECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHUN pacro3HaBATh MPOSBICHUS 3aKOHOB MAaTEMAaTHKHU B
HayKe, TeXHUKE M HcKyccTBe. OOydwarommecs y3HAIOT O BBIJAIONIMXCA pe3yibTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK HAYKH, U UX aBTOPaXx.

ConepxarenpHO-MeTOaUYEeCKass JHHUS «MHOXECTBA W JIOTHKa» B OCHOBHOM
MOCBSIIEHA AJIEMEHTAM TEOPHUH MHOXKECTB. TEOpETUKO-MHOKECTBEHHbBIC MPEICTABICHUS
MIPOHMU3BIBAIOT BECh KYPC IMKOJIBLHON MaTEeMAaTUKH U MPeJIaraloT HanuboJiee yHUBEpCaIbHBIN
SI3BIK, OOBEAWHSIONUN BCE pa3fenbl MaTEMaTUKH W €€ TMPUIOKEHUH, OHH CBSI3BIBAIOT
pa3Hple MaTeMaTHYEeCKHWe JUCIUIUIMHBI B eAauHoe 1enoe. I[lodTomMy BakHO naTh
BO3MOKHOCTh IIIKOJIbHUKY TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOMU
MaTEeMAaTUKHU U UCTIOJIb30BaTh €T0 JIJIsl BEIPAKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa um Hayalla MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTE€MaTHYECKOTO MOJCITMPOBAHUS, KOTOPBIC MPU3BAHBI CPOPMUPOBATH HABBIKU
MMOCTPOEHUST MOJICTICH peanbHBIX CHTYaIluid, MCCISIOBAHUS 3TUX MOJEICH C TOMOIIBIO
anmaparta aiareOppl M MaTeMaTHYeCKOro aHaju3a W HHTEPIPEeTai  TMOJTYyYSeHHBIX
pe3ynbTaToB. Takue 3aaHus BIUICTCHBI B KAXIBIA U3 PA3/EIOB MPOTPAMMBI, TTOCKOJIBKY
BECh MaTepuajl Kypca IIHPOKO MCIOJIB3YeTCS IS pPelIeHUs NMPUKIaAHBIX 3amad. [lpwu
PEIICHUM pPEATbHBIX TPAKTUYCCKUX 33Jad ydJalluecs pa3BUBAIOT HAOII0IaTeILHOCTD,
YMEHUE HAaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIB30BaTh aHAJIOTHIO,
000011aTh U KOHKPETU3UPOBATh MpobiieMy. JlesTenbHOCTh 10 (HOPMUPOBAHUIO HABBIKOB
pelieHus] TPUKIAAHBIX 3a/lad OpPraHU3YyeTCs B TPOIEcCe HM3YyYEHUS BCEX TeM Kypca
«AnreOpa 1 Hayasla MAaTeMaTUYECKOTO aHaTT3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B y4eOHOM TuTaHe Ha M3yYeHHE Kypca anreOpbl U Hadal MaTeMaTHYeCKOro aHajin3a Ha
0a30BOM ypOBHE OTBOJUTCSA 2 Yaca B Henenio B 10 kiracce — 68 4acoB B roj.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucsia ¥ BIYMCICHUSA

PanmonaneHple uncna. OOBIKHOBEHHbIE W JIECATUYHBIE JpOOH, IPOLEHTHI,
OecKOHEUHbIE TIepuoanyYecKkrue ApoOu. Apudmernyeckue ornepanyu ¢ panvoHAIbHBIMU
quClIaMU, IPE0OPA30BaHMS YUCIOBBIX BbIpakeHUN. [Ipumenenmne qpobeil u npoueHToB 17
peleHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEAbHOM KU3HH.

JleyicTBUTENbHBIE  4Wcla.  PandOHambHBIE M HWPPAlMOHAIBHBIE  YHCIA.
ApudmeTrueckue onepamnmy ¢ AeMCTBUTEIbHBIMU ynciaamMu. [IpnOnnxEHHble BBIYUCIIEHUS,
IIpaBUJIa OKPYIVIEHUSA, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenbp ¢ uenbiM nokazareneM. CranpapTHas QopMa 3amucu JEHCTBUTEIBLHOTO
yucna. Mcnosnb3oBanue nmoaxoasmen (popmbl 3alMCH IEUCTBUTEIbHBIX YUCEI 1JIS PEIIEHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypasbHON cTeneHu. [leiicTBus ¢ apudmeTnyeckuMu
KOpPHSAMH HaTypaJIbHOU CTEIICHHU.

CuHyCc, KOCMHYC M TAaHI€HC 4YHCIOBOTO AaprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPE0OpPa30BaHUSI.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU M. OcHOBHbIE
TPUTOHOMETPUYECKUE (HOPMYIIBI.

YpaBHeHHE, KOpEHb YypaBHeHUsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTEMaTUUYECKUX 3aJa4 U 3a/1a4
U3 pa3IMYHBIX 00JaCTEN HAYKU U PEeaTbHOM JKU3HU.

DYyHKIUHN U TPAPUKHU

OyHkuus, cnocoObl 3agaHust (yHkuuu. ['papuk (yHkiuu. BzanmHO o00patHbIE
GyHKIMH.

ObnacTe ompeneneHus M MHOXKECTBO 3HaueHuM Qynkunu. Hymu ¢yHkumm.
[TpoMexyTkH 3HAKOMOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

Crenennas GyHKIMS C HATYpaJbHBIM U LENbIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHsS N-0¥ CTENEHHU.

Tpuronomerpuyeckasi OKpyKHOCTb, ONPEIECICHUE TPUTOHOMETPUYECKUX (HYHKIUH
YUCJIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCKOro aHaIu3a



[TocnenoBarenbHOCTH, CMOCOOBI 3adaHUsl TMOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
ITOCJIEA0BATEIBHOCTH.

Apudmernueckass W TeoMeTpUUYecKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mporpeccus. CyMma O€CKOHEYHO YOBIBAaloled TreoMeTpHUYeCKOn
nporpeccun. Gopmyna CIOKHBIX IPOLEHTOB. Vcronb30BaHNE MPOTPECCUH I PELICHHUS
peanbHBIX 3a]1a4 IPUKIIAIHOTO XapakTepa.

MHoxecTBa M JIOTUKA

MHoxkecTBO, omnepauud Haj MHOXkecTBamu. Jlmarpammel — Oiliepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO aImapara sl ONMCaHUs PeajbHbIX MPOLECCOB
U SIBJICHUU, TIPU PEIICHUH 3314 U3 IPYTUX YUYSOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro npeamera «MaremaTtruka» JOHKHO 00ECIEeUnBaTh JOCTUKEHUE
Ha YPOBHE CPEIHEr0 O0LIero 00pa3oBaHUsl CIEAYIONIUX JIUYHOCTHBIX, METAIPEIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS IPOrpaMMbl yueOHOro npeameTa «MaTeMaTuka
XapaKTepU3yTCs:

I'paxxnanckoe BOCIUTaHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK OOYYarOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCHUMCKOrO OOIIECTBA, MPEJACTABICHHUEM O MaTEMaTHUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUU, MPOLEAYpP T'PaKIaHCKOTO
oOmecTBa (BBIOOPBI, OMPOCHI U TMP.), YMEHHUEM B3aUMOJCHCTBOBATh C COLMAJIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

[TatprnoTyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKOM TpaxAaHCKOW MJICHTUYHOCTH, YBAXKECHUS K
[POUJIOMY Y HACTOAIIEMY POCCHMCKOM MATEMATUKH, LEHHOCTHBIM OTHOIIEHHUEM
JOCTHKEHUSAM POCCUUCKUX MAaTEMaTUKOB M POCCUUCKOM MaTEMaTUYECKOM IIKOJBI, K
HCIIOJB30BAHUIO ATUX JJOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, chpepax SKOHOMUKH.

JIyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja; Cc(HopMUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUSA, OSTUYECKOIO IIOBEACHUS, CBA3aHHOTO C IPAKTUYECKUM
IIPUMEHECHUEM JOCTMIKCHUM HAyKU WM JIESITEIbHOCTBIO YYEHOrO; OCO3HAHUEM JIMYHOIO
BKJIaJla B TIOCTPOCHUE YCTOMUMUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

A3CTETUYECKUM OTHOLICHUEM K MHUPY, BKIIOYasg OCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHHM, PACCYXKIEHUHN; BOCHPHUUMYHUBOCTHIO K
MaTeMaTUYECKUM aclleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

DOU3NYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI NMPUMEHSATh MaTEMAaTHUYECKHUE 3HAHUS B HHTEpecax
3I0POBOT0 M OE30MAaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe TMTaHWE, COAJTAaHCUPOBAHHBIA PEKUM 3aHATHA W OTIbIXa, peryJspHas
(u3nyeckas akTUBHOCTD); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUIX CIIOPTUBHO-
03JI0POBUTENBHOM ESTENBHOCTBIO.

TpynoBoe BociMTaHueE:

TOTOBHOCTHIO K TPy, OCO3HAHUEM IIEHHOCTHU TPYAOTIO0HS; HHTEPECOM K Pa3INIHBIM
chepam TmpodeccHOHATBLHON NEATENTbHOCTH, CBS3aHHBIM C MaTeMaTHUKOW u eé
NPWIOKEHUSIMU, YMEHUEM COBEpILIATh OCO3HAHHBIM BbIOOp Oyayined mnpodeccuu u
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peain30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy OOpa30BaHUIO M CaMOOOPAa30BaHHIO HA MPOTSIKEHHH BCEU >KHU3HU,
TOTOBHOCTBIO K aKTUBHOMY YYAaCTHIO B PEIICHUH NPAKTUYECKUX 3aJa4 MaTeMaTH4YECKOU
HaIpaBJIEHHOCTH.

DKOJIOrM4€CKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYPhl, HIOHUMAaHUEM BIUSHUS COLUATBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMAIIBHOM Cpebl, 0OCO3HAHUEM
rJI00aJBHOTO  XapaKTepa 3KOJOTMYECKUX IMpOoOJIeM; OpUEHTAlMell Ha NpUMEHEHUE
MaTeMaTUYECKUX 3HAHUW JJIs pelleHus 3aJad B 00JIacTH  OKpY’Kalolled Cpejbl,
IUIAHUPOBAHMS TOCTYIIKOB M OLICHKM MX BO3MOJKHBIX IIOCJIEACTBUI I OKPYKAOLIEH
CpeIBl.

[leHHOCTH HAYYHOTO MO3HAHUSL:

c(OpPMUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKU U OOUIECTBEHHOM MPAaKTUKU, TOHUMAHUEM MaTeMaTHYECKON HayKH Kak
cephl YeIOBEUECKOW NEATEIbHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUIsl pa3BUTHUS
LUMBWIN3ALMKI; OBJIAZJIEHUEM S3BIKOM MAaTEMAaTUKH W MAaTEMaTUYECKOM KyJIbTYpOl Kak
CPEICTBOM  TO3HAaHUS  MHUpA; TOTOBHOCTBIO  OCYIIECTBIATh  HPOEKTHYIO U
HCCJIEN0BATENBCKYIO IEATEIbHOCTD HHANBUAYAJIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE  Pe3yJIbTaThl  OCBOSHHUS IMPOTpaMMbl  Y4eOHOTO  IpeaMera
«MaremaTka» XapakTEPU3YIOTCS OBJIAJICHUEM YHHBEPCAIBHBIMU HO3ZHAGAMEIbHBIMU
0eluCmeusMuU, YHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OCUCBUAMY, VHUBEPCATbHLIMU
PpeyIsIMUBHbIMU OeliCMBUIMU.

1) Vuusepcanvuvie noznasamenvhvie Oeticmeus, obecneuusarom Gopmuposanue
0A306bIX KOZHUMUBHLIX NPOYECCO8 00yuaruuxcs (0ceoeHue Memooos NO3ZHAHUS
OKpYdIcalowe2o0 Mupa, NpuMeHeHue N02u4ecKux, Ucciledo8amebCKux onepayuil, ymeHui
pabomams ¢ ungpopmayueii).

bazoBeie nornueckue AeUCTBUS:

e BBIABIATH W XapaKTEpU30BaTh CYIICCTBEHHBIC TNPHU3HAKH MaTEMaTHYCCKHX
OOBEKTOB, TMOHSTHHA, OTHOIICHHWH MEXKIy MOHATHIMH, (POPMYIUPOBATH
oIpeiesieHuUs TIOHATHI; YCTaAHABIIMBATh CYIIESCTBEHHBIN MPU3HAK KIIACCU(PUKALINH,
OCHOBaHUS JIJIs1 000OIICHUS ¥ CPaBHEHHUS, KPUTEPHH ITPOBOAMMOIO aHAIIH3A,

e BOCIPHHHUMATh, POPMYITHUPOBATH K ITPEOOPA30BHIBATE CY)KIICHHUS: YTBEPAUTEIHLHBIC
W OTpHIIaTeNIbHbIC, CIMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHEIC,

e BBIABJSITH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W NPOTHBOPCUHUS B
dakTax, JaHHBIX, HAONIOACHUSAX M YTBEPXKICHUSAX; IpEasiaraTh KPUTCPUHU IS
BBIBJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMH;



e JeNaTh BBIBOABI C UCIHOJB30BAHWEM 3aKOHOB JIOTHKH, JAEIyKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHUM, YMO3aKIIOUEHNUH IO aHAIOTHH;

e TMPOBOAHWTH CAMOCTOSITENIbHO JOKAa3aTeNIbCTBA MAaTEMATUUYECKUX YTBEPKACHUN
(mpsiMbIEe U OT MPOTUBHOTI'O), BBICTPAUBATH APTYMEHTALINIO, IPUBOIUTh IIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJBI;

e BBIOMpaTh croco0 pemieHus: yueOHo# 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBHIOUpaTh HauOoyiee MOAXOMSAMUNA C Y4ETOM CaMOCTOSTEIHHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTenbCKue 1eUCTBUSA:

e HCIOJIb30BAaTh BOIPOCHI KaK HCCIEIOBATEIbCKUA HMHCTPYMEHT I1O3HAHUS;
(opMynHpoBaTh  BONPOCHL,  (PUKCUPYIOLIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaATH THIOTE3Y, apTyMEHTHPOBATH
CBOIO TMO3UIIMIO, MHEHUE;

e IIPOBOAMUTH CAMOCTOSATEIBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4eCKOro OOBEKTa, SIBICHHUA, Mpollecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy O0BEKTaMH, SIBIICHUSIMU, POLIECCAMU;

e CaMOCTOSITEILHO (QOopMyIUpPOBaTH OOOOIIEHUS U BBIBOABI MO pe3yjbTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEIOBAaHUSA, OLEHUBAaTh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

e TPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakKe BbBIIBUTaTh
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

PaboTa c undopmariueii:

e BBIABJIATH Ae(UUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX /ISl OTBETA Ha BOIIPOC
U JI71s1 pelIeHus 3a/1a4H;

e BBIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB PA3IMUHBIX THUIIOB, AHAIU3UPOBATH,
CHUCTEeMAaTU3HPOBaTh U HWHTEPIPETUPOBATh WH(OOPMALMIO PA3NUYHBIX BHUAOB H
dbopm TpeacTaBICHUS,

e CTPYKTypuUpoBaThb HWHGOpPMAIMIO, TMPEACTaBIATh €€ B pa3jIUYHbIX (opMmax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OIICHMBATh HAAEKHOCTh MH(OPMALIUK TIO CAMOCTOSITENIEHO C(HOPMYITHPOBAHHBIM

KPUTEPHSIM.
2) Yuusepcanvhuie KOMMYHUKAMUBHbLE oeticmeusi, obecneyusarom
ChHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUUXCHL.
Oo0urenue:

e BOCHPHUHHMMATh U (OPMYJIUPOBATH CYXAECHHUS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMHU OOIIEHHUST;, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U IIACBMEHHBIX TEKCTaX, JaBaTbh IIOACHEHUS II0 XOIy pELICHUS 3aJ1ayu,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;



B XO0J€ OOCYXIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOl TeMBl,
npoOJeMbl, pemaeMoil 3ajJaud, BBICKA3bIBaTh HWJIEW, HALIEJICHHbIE HAa IIOHMCK
pElIEHUsI; COIMOCTABIIATh CBOM CYXACHUS C CYXICHUSIMHU JIPYTUX YYACTHHKOB
auanora, oOHapyKUBaTh pa3ju4ve U CXOJICTBO TMO3UIMH; B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YNbTAThl PELIECHUS 3aJauyd, HKCIIEPUMEHTA, HCCIEI0BaHUA,
MPOEKTa; CaMOCTOSITENIbHO BBIOMPATh (POpMAT BBICTYIUICHHS C Y4€TOM 3aaay
pe3eHTallui U 0OCOOEHHOCTEH ayJUTOpPHUH.

CoTpyaIHUYECTBO:

OHHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOM U MHIUBUTyaJIbHOM paOOThI
IpU pElIeHUU YYEOHBIX 3a7ay; MPUHUMATH LEIb COBMECTHOM JEATEIbHOCTH,
IJIAHUPOBATh OPTaHU3ALMIO COBMECTHOM palOThI, paclpeaesiaTh BUIbI padoT,
JI0TOBapUBaThCs, 00CYKIaTh MPOLECC U pe3ysibTaT paboThl; 000011aTh MHEHUS
HECKOJIbKHX JIFOJCH;

y4acTBOBaTh B TPyHHoBbIX (opmax padoTel (00CykAeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMBD) U UHBIE); BBIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATh
CBOM JICHCTBHUS C IPYTUMHU YJIEHAMU KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIaa
B OOWMI MOpPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMOJCHCTBHS.

3) Vuusepcanvuvie pecynsamuensvie Oeticmsus, obdecneuusaiom @Gopmuposarue
CMBICNIOBBIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCTU.
Camoopranuzanusi:

COCTAaBJISITH TJIaH, aJITOPUTM PEIIECHUS 3a/1a4, BEIOUPATH CIIOCO0 perieHus ¢ yuéToM

UMEIOLIUXCA  PECYpcOoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpOBaTb MU
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POPMALIUU.
CaMOKOHTPOJIB:

BIIaJICTh HaBBIKAMHU T03HABATCIBHON pe(dIIEKCHH KaK OCO3HAHHS COBEPIINACMBIX
JIEUCTBUN W MBICIUTENBHBIX TPOIECCOB, X PE3YJIbTATOB; BIAJETh CIOCOOaAMU
CaMOMPOBEPKH, CAMOKOHTPOJISI MPOIIECCA U PE3YJIbTaTa PEIICHUS] MATEMaTUYECKON
3aJ1a4u;

NpPEIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PELUICHUM 3a7ayu,
BHOCHTH KOPPEKTHUBHI B JEATCIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ysbTaTa IEJIW U YCIOBUAM, OOBACHATH MPUUYWHBI
JOCTUKEHUS WM HEJOCTHIKEHUS PE3YJIbTAaTOB JEATEIbHOCTU, HAXOAUTh OLINOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

IHHPEAMETHBIE PE3YJIBTATDBI



OcBoenne yueOHOTO Kypca «Anredpa W Hayala MAaTeMaTUYECKOTO aHalu3a» Ha
YPOBHE CpeAHEro 0011ero o0pa3oBaHus JOJKHO 00ECIeUnBATh JOCTHKEHUE CIEAYIONINX
MPEAMETHBIX 00pa30BaTEIBHBIX PE3YJIBTATOB:

10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh MOHATUSMU: PALIMOHATBHOE U JACHUCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS
U JIeCATUYHAs IpOOb, MPOIICHTHI.

BrInonHATh apu@MeTHdecKue onepauudyd ¢ palMOHAIbHBIMU M JIEHCTBUTEIbHBIMU
YU CIIAMHU.

BoinonHsaTh npuOIuKEHHBIE BIYMCICHUS, UCIIONB3YS MPaBUiia OKPYTJICHUS, JeaTh
MPUKUJIKY U OLICHKY pe3yJIbTaTa BEIYUCICHUN.

OnepupoBarh MOHATHSMU: CTENEHb C LEIbIM IMOKa3aTeleM; cTaHaapTHas (opma
3aIIMCH  JACUCTBUTENIBHOTO YHCJIA, KOPEHb HATypPaJIbHOM CTENEHW; HCIOJIb30BaTh
NOIXOAIYI0 (POPMY 3aIMCH JEHCTBUTENBHBIX YNCEN JJI PELIEHUS MPAKTUIECKUX 3a]a4 U
MIPEJCTABIICHHS JaHHBIX.

OnepupoBarh MOHATUSAMU: CHHYC, KOCMHYC W TaHI€HC IPOU3BOJBHOIO YIJIA;
MCIIOJIb30BaTh 3alliCh MPOM3BOJIBHOTO yIia 4epe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHSAMHU:  TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO;  IIEJIOE,
pPalMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoimonasaTe  mpeoOpa3oBaHus TPUTOHOMETPUYECKMX BBIPAKEHUHW U peIIaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BoinonHsaTs npeoOpa3zoBaHus ENbIX, pAllMOHATBHBIX U UPPAIIMOHATIBHBIX BBIPAKEHUN
U pellaTb OCHOBHBIE THIBI LENBbIX, PALMOHAIBHBIX U HUPPAMOHAIBHBIX YPaBHEHUU U
HEPABEHCTB.

[TpuMeHsATh ypaBHEHHS] M HEPABEHCTBA JJIsI PEILICHHS] MAaTEMAaTUUECKUX 3a/1ad U 3a7a4
U3 Pa3IMYHBIX 00JIACTEN HAYKU U PEeaTbHOM JKU3HHU.

MopenupoBaTh peajbHble CUTYallMM Ha SI3bIKE aireOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHMS, HEPABEHCTBA 110 YCJIOBUIO 3aJayM, MCCIEO0BATh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arlapara ajreopshl.

DYyHKIUHN U TPAPUKHU

OmnepupoBath TNOHATUAMU: (QYHKIUS, CHOCOOBI 3afgaHust (YHKIUH, O0OJIacTh
ONpeaeeHUs] U MHOXKECTBO 3HAUCHHN (PyHKIMU, rpaduk (QyHKIMH, B3aUMHO OOpaTHbIE
GyHKIUY.

OnepupoBarh MOHATHUSMU: YETHOCTh W HEUYETHOCTh (PYHKIIMU, HYIH (DYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.



Hcnonb3oBath rpaduku GyHKIHMHN IS pelIeHUs] ypaBHEHHIA.

Crpouts © uuTaTh TpaduKH JIMHEHHOW (YHKIMH, KBaJApaTUYHON (DyHKIHUH,
CTETIEHHOMN (PYHKIIMH C IEJIBIM TOKa3aTelIeM.

Hcnonp3oBathk rpaduku GyHKIUHN I KCCIIEI0BAHUS ITPOLIECCOB U 3aBUCUMOCTEN TPU
pEILIEHNH 3a/1a4 U3 IPYTUX YU€OHBIX IPEIMETOB U PEAJIbHOM )KU3HU; BBIpaxaTh (opMysiaMu
3aBUCUMOCTH MEX]1y BEJTMYUHAMH.

Havana mareMaTH4ecKOro aHaIu3a

Onepuposatb HNOHATUAMMU: IIOCJIEIOBATEIBHOCTb, apumernyeckas u
reOMETpUYECKast IPOTrPECCUH.

OnepupoBaTh MOHATHUSAMHU: OECKOHEYHO YOBIBAIOIasi reoMEeTpUYecKas IMporpeccus,
cymMma OECKOHEUHO YOBIBaIOIIEH T€OMETPUUECKON MPOrPECCUHU.

3a1aBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnons30BaTh CBOMCTBA IOCIEAOBATEIIBHOCTEH M IMPOTPECCUM I pEIUEHUs
peanbHbIX 334 MPUKJIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBarh MOHATUAMH: MHOKECTBO, ONEPALIUU HAJl MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar [Jjisi ONUCAaHUsl peajbHBIX
MIPOLIECCOB U SIBJICHUH, TP PEICHUH 33]a4 U3 JIPYrHX y4eOHbBIX PEIMETOB.

OnepupoBath MOHATUAMHU: OIIPEAEIIEHNE, TEOPEMA, CIEICTBUE, 1OKA3aTEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiieckue o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
MHoOxecTBa pallMOHAJIBHBIX U
1 JICHCTBUTENbHBIX YUCEN. PalnOHAIbHBIE 14 2
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuuu U rpaduku. CTeneHs ¢ HelbM 6 1
MOKa3aTeleM
3 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 TpUroHOMETpHH. T pUroHoMeTpuyecKre 22 1
YpaBHEHHUS
5 ITocnenoBareabHOCTH U POTPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 3 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6 0




IHOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bceero Koutpoaehbie  Ipakruieckue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoThI pecypesI
1 MHOXeCTBO, Olepauu HajJ MHOKECTBAMM. 1
Huarpammsl Ditiepa—Benna
Pannonansueie yncna. OObIKHOBEHHBIE U
2 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
NePUOANYECKHUE TPOOH
Apudmerndeckre onepanum ¢
3 palMOHATILHBIMU YK CIIaMU, Ipeo0pa3oBaHUs 1
YUCIJIOBBIX BBIPAXKEHUIN
[Ipumenenue npobeit 1 MPOLEHTOB JIst
4 pELICHHS TPUKIIAIHBIX 3a/1a4 U3 Pa3INYHbIX 1
OTpaciell 3HaHUHM U peabHOU KU3HU
[Tpumenenue apobeli U MPOIEHTOB AJIs
5 pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1
OTpaciell 3HaHUW U peabHOU KU3HU
5 [ericrBuTenbHble yncia. PanmonanbHble U 1
MPpALMOHATIbHBIE YHCIIa
7 BxonHO# KOHTPOJIb 3HAHHI 1 1
8 ApudmeTrdeckue oneparuu C 1

HGﬁCTBHTGJ’ILHBIMI/I qucJjiaMu




[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

9 OKPYTJICHUS, IPUKUIKA U OIICHKA PE3yIbTaTa
BBIUMCIICHHI

10 ToxxmecTBa ¥ TOXKJICCTBEHHEBIE
npeoOpa3oBaHUs

11 YpaBHeHUe, KOPEHb YPaBHEHHS

12 HepaBeHcTBO, pelieHre HepaBEHCTBA

13 Meroa HHTEpBAJIOB

1 Pemenue nensix u 1poOHO-pAIIMOHATBHBIX
yYpaBHEHU U HEPABEHCTB
KontponsHast padora o Teme "MHoOX)ecTBa

15 paLMOHANBHBIX U IECTBUTEIIBHBIX YHCEIL.
PanmonansHbie ypaBHEHHS 1 HEPABEHCTB"

16 OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH.
Bsanmuo obparHbie HyHKIHH
I'paduk pynkuuu. O61acTh ONpeeaeH s 1

17 MHO>KECTBO 3HaueHu (yHKIuu. Hynu
dbyskun. [IpoMexyTKH 3HAKOTOCTOSIHCTBA

18 UYérHble 1 HEUETHBIE PYHKIINU
CTeneHsb ¢ IeNbIM IOKa3aTeIeM.

19 CranpaptHas ¢popma 3arucu
JNIEUCTBUTEIILHOTO UHCIIa
Hcnonb3oBanue moaxosiien (GopMbl 3aTUCH

20 JNEHCTBUTENBHBIX YHCET ISl PeIIeHHS
MPAKTUYECKHX 3a71a4 U MPeCTaBICHUS
MaHHBIX

21 CrenenHast QyHKIUS C HATYPATbHBIM U

1eNbIM NokasaresieM. E€ cBoiicTBa u rpaduk




Apudmernueckuii KOpeHb HaTypaTbHON

22
CTETEeHH

23 Apudmernueckuii KOpeHb HaTypaTbHON
CTENEHU

24 CgoiicTBa apu(PMETHIECKOTO KOPHS
HATYpaJIbHOM CTENeHU

25 CaoticTBa apu(PMETHUECKOTO KOPHS
HATypaJIbHOM CTENeHU

26 CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOMU CTEIIEHU

97 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
0i1 cTeneHun

28 JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMH N—
O CTEeTIeHU

29 IkobHBI MOHUTOPHHT 00Y4E€HHOCTH

30 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMH N—
OH CTEINEeHU

31 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Oi1 CTeneHn

39 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMH N—
OH CTEIEeHU

33 Peienne nppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

34 Pemenne nppanlnoOHaIbHBIX YPAaBHEHUHN U
HEPABEHCTB

35 Peuienne uppaiimoHaibHBIX YpaBHEHUN U

HCPAaBCHCTB




Pewienne nppalimOHaIBHBIX YPaBHEHUN U

36 1
HEPaBEHCTB

37 Pewienne nppaliuOHaIBHBIX YPaBHEHUN U 1
HEPaBEHCTB

38 CgoiicTBa 1 rpaduK KOpHs N-0if CTeTICHU

39 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
KonrtponbHas pabora no reme

40 "ApudMeTHIeCKHil KOPpeHb N—0# CTETICHH. 1
WppanmonansHbie ypaBHEHUS U
HepaBeHcTBa"

41 CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO 1
apryMeHTa

42 CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOTO 1
aprymMeHTa

43 APKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apTyMEHTa

44 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,

45 orpeziesieHue TPUTOHOMETPUYECKUX (YHKIUI 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,

46 orpezieieHue TPUTOHOMETPUYECKHUX (QYHKIUI 1
YHCIIOBOTO apTyMEHTa

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

49 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

50 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1




[IpeobpazoBanue TPUrOHOMETPUUECKUX

51 . 1
BbIpa)KEHUI

59 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX 1
BBIpKEHU I

53 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAXKEHUI

54 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX 1
BbIPAXKEHUM

55 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

56 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1

S7 Pemenune TpuroHoMeTpuuECcKUX ypaBHEHUI 1

58 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1

59 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

60 Pemenune TpuroHoOMeTpUUECKUX ypaBHEHU I 1

61 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
KonrtponsHas padora no reme "Popmynbl

62 TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE 1
ypaBHEeHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

63 nociueaoBarenbHocTeE. MOHOTOHHBIE 1
N0CJIEI0BATEIbHOCTH
ApudmeTrnueckasi U reoMeTpuyecKas

64 nporpeccuu. Mcnonab3oBaHue MPOrpeccuu 1

JUIS PEUIeHUs] pealbHbIX 3a7a4 MPUKIaTHOTO
Xapakrepa




BeckoneuHo yOpIBaromasi reoMeTpuyecKas

65 nporpeccusi. Cymma 6€CKOHEYHO 1
yOBIBAIOIICH T€OMETPUIECKOMN MPOrpecCun

66 ®dopmyna CI0KHBIX MTPOIEHTOB 1
O0001Ienre, cucTeMaTH3alUs 3HaHUH 3a

67 KypcC aJireOpbl ¥ HayaJl MaTeMaTHIeCKOTO 1
aHanuza 10 kacca

68 HroroBast kKoHTpoIbHAs paboTa 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOAUYECKOE OBECIHEYEHHUE  OBPA3OBATEJIBHOI' O
HNPOLHECCA OBA3ATEJ/IBHBIE YYEGBHBIE MATEPUAJIBI U151 YYEHUKA

1. Marematuka: aiaredpa ¥ Hadalla MaTeMaTHYECKOTO aHalW3a, T'€OMETPHS.
Anrebpa u Hauaja MareMaTudeckoro aHanusa. 10-11 kmaccel : yue6. s o0meoopa3oBar.
opraHu3anui : 0a3oBblid U yrayos. ypoau / [III. A. Amumos, 0. M. Konsrun, M. B.
Txau€sa u ap.]. - 3-¢ m3x. - M. : [IpocBemenue, 2016.

2. Marematuka: aiaredpa ¥ Hayajlla MaTeMaTHYECKOrO aHajiu3a, I'€OMETPHS.
Anrebpa ¥ Hayana Marematudyeckoro aHanmza. 10 kmacc : yuel. nis oOuieoOpas3oBar.
opraHuzanuii : yrinyOonéHusii ypoenb / [A. I'. Mep3msk, . A. Homuposckuii, B. M.

[TonsikoB]. - 2-¢ u3m., ctepeorunHoe - M. : Benrana-I"pad, 2019.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* Epmosa A.IL., I'ono6opoarsko B.B. CamocToaTenbHbIE M KOHTPOJIbHBIE PAOOTHI 1O
anreOpe u Hauyajne aHaiausa s 10 kiacca, - M.: Mnekca, 2010

» Temarnueckue tectbl. Maremaruka. EI'D — 2014. /Tlox penakuueit ®.dD. JIpicenko. —

Pocros-na-/lony: Jlernon, 2017r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

* [Topran Math.ru: oubmuoreka, MmeauaTeka, OJMMITAAIbBI, 3814491, HAYYIHBIE [ITKOJIBI,
uctopus Mmatemaruku http://www.math.ru
» OenepabHBIN IIEHTP HHPOPMAITMOHHO-00pa3oBaTeabHbIX pecypcoB (DIIMOP)

http://fcior.edu.ru/



» MaTtemaTtuka B IIKOJIE — KOHCYJIbTAIMOHHBIN meHTp http://www.school.msu.ru

* ['azeta «Matemaruka» M3narenbckuii Jlom «IlepBoe ceHTIOps»
http://www.math.1september.ru

* 01maTemaruka OOyuarolas oHIaiiH-cucTema o matemaruke https://01math.com/
» Maremarnueckue 3Troab1 http://www.etudes.ru/

» OU3HKO-MaTEeMaTHUSCKUI HAyYIHO-TTOMY/IIPHBIN JKypHAJ JIUIS IMKOJIBHUKOB H

cryaeHTtoB Keanr http://www.kvant.info



		2023-09-14T14:31:36+0300
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ГОРОДА РОСТОВА-НА-ДОНУ "ШКОЛА № 115 ИМЕНИ ЮРИЯ АНДРЕЕВИЧА ЖДАНОВА"




