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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma no yue6HOMY npenMeTy «MaremaThka» Ha ypOBHE OCHOBHOTO OOIIETO
00pa30BaHMsl COCTaBJIEHA HA OCHOBE CIEAYIOIUX HOPMAaTUBHBIX JJOKYMEHTOB:

o OenepanbHOTO 3aK0Ha OT 29 nekabps 2012 r. Ne 273-03 "O6 obOpazoBannu B Poccuiickoi

®Oenepanun";

®enepanbHoro 3akoHa ot 24.09.2022 Ne 371-®3 "O BHeceHuu usmeHeHuil B denepanbHblil 3aKOH

"O0 o6pazoBanuu B Poccuiickoit depepanun" u cratpio 1 denepanpHoro 3akoHa "O6 00s3aTeIbHbBIX

tpeboBanusix B Poccuiickoii @enepanun';

o [Topsinka pa3paboOTKU M yTBEpXkKAEHHUS (elepalibHbIX OCHOBHBIX 0011€00pa30BaTeIbHbIX

IIpOrpaMM, YTBEPKJIEHHBIM ITpHKa3oM MuHucTepcTBa npocselienus Poccuiickoit @enepaunn ot 30

ceHTsa0ps 2022 r. Ne874 (3apeructpupoBan MunucrepcTBoM toctuninu Poccuiickoit deneparuu 2

HOos10pst 2022 1., peructpanuonusiit Ne 70809);

o [Topsinka opraHu3alil U OCYIIECTBICHUS 00Pa30BATEIbHOM NEATEIBHOCTH 10 OCHOBHBIM

001eo0pa3oBaTeNIbHBIM [IPOrpaMMaM — 00pa30BaTeNbHBIM MPOrpaMMaM HAdalbHOTO OOIIEro,

OCHOBHOT0 OOIIET0 U CpeIHEro 00111ero 00pa3oBaHusl, yTBEPKICHHBIM IPUKa30M MUHIIPOCBEIICHUS

oT 22.03.2021 Ne 115;

o Ilpuka3 MunucrepcrBa npocsemienus Poccuiickoit @enepamuu ot 18.05.2023 Ne 371 “O6
YTBEpKACHUH (eepalibHON 00pa3oBaTeIbHON MPOTpaMMBbI CPEHEro 00mero oopa3oBaHus’
(3apeructpuponan 12.07.2023 Ne 74228) (nanee — ®OII COO);

o @enepalbHBIX FOCYIaPCTBEHHBIX 00PAa30BATEIbHBIX CTAHIAPTOB CPEIHETO OOIIETO
o0Opa3oBaHMs, YTBEP>KICHHBIX MpHKazoM MuHucTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit
®enepaunn ot 17 mast 2012 1. Ne 413, ¢ u3MeHEeHUsIMU, BHECEHHBIMHU NpUKa3aMu MUHHCTEPCTBA
oOpa3zoBanus u Hayku Poccutickoit @eneparuu ot 29 nexabps 2014 r. Ne 1645, ot 31 gexabps
2015 . Ne 1578, ot 29 uronst 2017 1. Ne 613, ot 24 centsa6ps 2020 r. Ne 519, ot 11 gexabps 2020
r. Ne712, ot 12 aBrycra 2022 1. Ne 732 (nanee — ®I'OC COO);

o [Ilpukaz MunucrepctBa mnpocBemenus P® ot 02.08.2022 Ne 653 «OO0 yTBepKICHHUH
denepanbHOTO TMEpeyHsl DJIEKTPOHHBIX 00pa30BATENBHBIX PECYpCOB, JIOMYIIEHHBIX K
UCIONb30BAHUI0O  MPU  peaju3aluud  UMEIOIIMX  TOCYJapCTBEHHYIO  aKKpEIUTAIUIO
obpazoBarenbHbIX Iporpamm HOO, OO0, COO» (3apeructpupoan 29.08.2022 Ne 69822).

Pabouas mporpamma ydeOHOro kypca «Anrebpa M Hadaja MaT€MaTHYECKOTO aHaIu3a»
6a3oBoro ypoBHs i oOyuwatomuxcst 10 —11 kmaccoB pa3zpaboraHa Ha ocHoBe DenepaibHOTroO
rOCYJJapCTBEHHOTO 00pa3oBaTelIbHOIO CTaHAapTa CpEeAHEro obmero obpa3oBaHMs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBaHUMU, MPEIBABISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHIO, U
TpaauLUi poccuiickoro oOpa3zoBanus. Peanuzanus mnporpamMMbl oOecriedMBaeT OBJAJCHHE
KIIFOUEBBIMH KOMIIETCHIIMSIMU, COCTaBISIONIMMU OCHOBY HJSi CaMOPa3BUTHs M HEMPEPBHIBHOTO
00pa3oBaHMs, IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JHUYHOCTHOTO U T103HABaTEIbHOIO Ppa3BUTHUS
JTUYHOCTH 00yYaIOIIUXCS.

Kypc «Anrebpa u Hauana MaTeMaTH4YecKOro aHalin3a» SBISETCS OJHMM W3 Haubosee
3HaYMMbIX B IpOTrpamMMe CTapllei IIKOJIbI, MOCKOJIbKY, C OJHOM CTOpOHBI, OH OO0ecreYuBaeT
MHCTPYMEHTAJIbHYIO 0a3y /sl U3yYEHHsI BCEX €CTECTBEHHO-HAYUYHbIX KYPCOB, a C IPYroif CTOPOHBI,
(dbopMupyeT Joruueckoe M abCTPaKTHOE MBIIUIEHUE Yy4YallluXCcsi Ha YPOBHE, HEOOXOIUMOM JUIs
OCBOEHHUSI KYypCOB MH(pOpPMATHKH, OOLIECTBO3HAHMS, UCTOPUM, CIOBECHOCTH. B pamkax JaHHOrO
Kypca yJaluecs OBJIaIeBal0T YHUBEPCALHBIM S3bIKOM COBPEMEHHON HayKH, KOTopasi (GOpMyIHpyeT
CBOU JIOCTHXKEHHSI B MaTeMaTH4eCcKoi (opme.

Kypc anreOppl 1 Hauan MaTeMaTHUYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY JUISl YCIIEHIHOTO
OBJIAJICHUS 3aKOHaMU (PU3UKU, XUMHH, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHACHUUN SKOHOMHUKH U
OO0IIECTBEHHO JKU3HU, TI03BOJIIET OPHEHTUPOBATHCSA B COBPEMEHHBIX HU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO MCIIOJIb30BaTh MX B IOBCEIHEBHOHM XU3HU. B Toke Bpemsi oBiajaeHuE



aOCTPaKTHBIMU M JIOTUYECKH CTPOTMMH MaTe€MaTUYeCKMMU KOHCTPYKLHMSMH pa3BHBAET YMEHHE
HaXO/UTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HICTUHHOCTh YTBEP)KICHHS, HCIIOJIB30BaTh 0000 IICHHUE U
KOHKpETH3alliio, a0CTparupoBaHWE U aHAJIOTHIO, (OPMHUPYET KpEaTMBHOE U KPUTUYECKOE
MbllUIeHHe. B xone u3yueHust anreOpbl MU Hayaja MaTeMaTHMYECKOro aHajlu3a B cTapliei LIKoie
yyaliuecs: MoJy4yaroT HOBBbIM ONBIT PELIeHUs MPHUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO IOCTPOECHHUS
MaTEMaTUYECKUX MOJENEH pPEaJbHBIX CHUTyalluii M UHTEPIPETALlMU IOJYyYEHHBIX PpELICHMH,
3HAKOMSTCS C IPUMEpPaMU MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMaTUYECKMMH OTKPBITUSAMH U UX aBTOPAMHU.

Kypc oOnanaer 3HaunTENbHBIM BOCIIUTATEIbHBIM MOTEHIMAJIOM, KOTOPBIM pealn3yercs Kak
yepe3 y4eOHBI MaTepHuall, CIIOCOOCTBYIOIINK (POPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHUS, TaK U
yepe3 crneuuuky y4deOHON NesATeNnbHOCTH, TPeOyIOmEeH CaMOCTOSTENbHOCTH, AaKKypaTHOCTH,
IIPOAOIKUTEIBHON KOHIIEHTPAllu¥ BHUMAHUS M OTBETCTBEHHOCTH 3a ITOJIyYSHHBIH pe3ysbTar.

B ocHoBe MeTonuku o0ydeHus anreOpe M HadajgaM MaTeMaTHYECKOTO aHalu3a JIEKUT
JeSITebHOCTHBIN MPUHLIUI 00y4eHUSI.

Crpykrypa Kypca «Airedpa ¥ Hadyaja MaTeMaTHUYECKOTO aHaJIM3a» BKIIIOYAET CIEAYIOLIUE
COJIepKATEIbHO-METOJUUECKUe JIMHUU: «Yucna M BbIUMCIHCHUA», «DYHKUUMU U TpaQuKuy,
«YpaBHEHUS U HepaBeHCTBa», «Hauana maTremarnueckoro aHanusa», « MHOXeCTBa U JOruka». Bee
OCHOBHBIE COJIeP’KATEIbHO-METOANYECKHE JTMHUN U3y4aroTCs Ha MPOTSKEHUU JABYX JIeT 0OyueHUs B
CTapuIel 1IKOJE, €ECTECTBEHHO JOMNOJHSASA IPYT Ipyra U MOCTENEHHO HACBIIAsCh HOBBIMU TEMaMU U
pasnenamu. JlaHHBIN KypcC SIBISIETCS MHTETPATHBHBIM, IOCKOJIBKY OOBEIMHSET B ceOe ColepKaHue
HECKOJIbKUX MAaTeMaTH4eCKUX IUCHMIUIMH: anreOpa, TPUTOHOMETpHUs, MaTeMaTU4YeCKHH aHalu3,
Teopust MHOXkecTB M ap. Ilo Mepe Toro kak ywamumecs OBJIaZeBalOT BCE Oosiee HIMPOKUM
MaTeMaTHYECKUM arIiapaToM, Y HUX TOCIEA0BaTeIbHO (JOPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTH MAaTEMaTHYECKYIO0 MOJIEb PEAIbHOM CUTyalllu, IPUMEHATh 3HaHMsI, IOJyYEHHBIE B Kypce
«Anrebpa M  Hayajga MaTEeMAaTUYECKOIO  aHajau3a», sl  pEIIeHUs  CaMOCTOSITEIbHO
c(opMyIHpPOBaHHONW MaTeMaTHUECKON 3ajjauyl, a 3aTeM UHTEPIPETUPOBATh NOJYUCHHBINH pe3yibTar.

ConepxatenbHO-MeToANYecKas JTUHUS «Huclia U BBIYUCICHHS» 3aBepliaeT (popMupoBaHUE
HAaBbIKOB MCIIOJIb30BaHMsI JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HA4aTO B OCHOBHOH mikoje. B
cTapiieil IKosie ocoboe BHUMaHME yjensercss (OPMHUPOBAHUIO TPOYHBIX BBIYHUCIUTEIBHBIX
HaBBIKOB, BKJIFOYAIOLINX B ce0sl MCMOIb30BAHUE PA3IMUHBIX (OPM 3aluCH 1eHCTBUTEIBHOTO YUCIIA,
YMEHHE DPALMOHAIBHO BBINOJIHATH JEUCTBUSA C HUMH, JEJIaTh NPUKUIKY, OLIEHUBATH DPE3YJbTar.
OOyyaromuecs TOMY4YalOT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUMN, BBIIOJHEHUS JEHCTBUI C
YHUCIaMM, 3allMCAaHHBIMM B CTaHAApPTHON ¢opme, HCHOIb30BAHUS MaTEeMaTHYECKUX KOHCTAHT,
OLICHUBAHHUS YMCIIOBBIX BBIPA)KEHUH.

JIunust «YpaBHEHHS U HEPABEHCTBA» PeaIn3yeTcs Ha MPOTSHKEHUHU BCEro 00yUeHH s B CTapliei
IIKOJIE, MTOCKOJIbBKY B Ka)KJIOM pa3jielie MPOrpaMMbl MPEAYCMOTPEHO PELICHHE COOTBETCTBYIOIIUX
3agad. OOydJaromuecss OBJIAQJECBAIOT PA3IUYHBIMUA METOJAMH PELICHHs LENbIX, PaldOHAIbHbIX,
UppalMOHANIbHBIX, TTOKA3aTENbHBIX, JOrapuQMHUYECKMX M TPUTOHOMETPUYECKUX YpaBHEHUH,
HEpaBeHCTB M MX cucreM. llomyueHHble yMEHHsS] UCHOJB3YIOTCS IPHU HCCIeI0BaHUU (DYHKUIUN C
MTOMOUIBI0 POU3BOJHOMN, PENICHUH MPUKIATHBIX 33734 M 3a/lad Ha HaxXoXJeHHe HauOOoJIbIINX U
HaUMEHbIINX 3HaueHui ¢yHkuuu. [laHHas cojep)karenbHas JIMHUS BKJIIOYaeT B ce0s Takke
dbopMHpoBaHHE YMEHMH BBIIOMHATH pacy€rel Mo (GopmyiaM, NpeoOpa3oBaHMs —LEINBIX,
paloOHaJIbHBIX, UPPALHOHATIBHBIX W TPUTOHOMETPUUECKUX BBIPDAKEHUHN, a TaKKe BBIPAXKEHUH,
coJiepKallluX cTeneHu u Jjorapudmbel. brnarogaps wusydeHuro anreOpanyeckoro Marepuana
MPOUCXOJUT AajbHEWIee pa3BUTHE AITOPUTMUYECKOrO U aOCTPAKTHOIO MBINUICHUS Y4aIluXcs,



(GopMHpYIOTCS HaBBIKM JEAYKTHUBHBIX pacCyXJeHuil, paboTbl € CHMBOJIBHBIMH (OpMaMu,
MIPEJCTaBICHU 3aKOHOMEPHOCTEH M 3aBHCUMOCTEHl B BHJAE PaBEHCTB M HEPaBEHCTB. Anredpa
npeiaraeT 3QQGEeKTUBHBIC WHCTPYMEHTHI Ul PEIIeHHUs] MPAaKTUYECKUX M eCTeCTBEHHO-HAYYHBIX
3aJa4, HarJIAJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KakK s13bIKa HAyKH.

CopnepxatenbHo-MeToandeckas JUHUA «DyHKIMM W TpaQUKH» TECHO IEpenseTaeTcs ¢
JAPYTUMH JTUHHUSIMH KypCa, TIOCKOJIBKY B KaKOM-TO CMBICIE 3aJa€T MOCIEA0BATEIbHOCTh U3yUCHHUS
MaTtepuana. M3ydeHue CTEeNeHHOW, MOKa3aTelbHOH, Jorapu(MUYECKO M TPUTOHOMETPHUYECKUX
GyHKUMH, UX CBOMCTB M IrpaMKOB, UCIOJIb30BaHME (YHKUMH A pelleHus 3ajad U3 JIpyrux
y4eOHBIX NPEIMETOB U PeaIbHON XKHU3HU TECHO CBSI3aHO KAK C MATEMaTHUYECKUM aHaJIU30M, TaK U €
peleHreM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM 0oiblIoe BHUMaHUE yJenseTcs: (OPMHPOBAHUIO
YMEHUS BbIpaXaTh (POpPMyJIaMH 3aBHCUMOCTH MEXIY Ppa3IHMYHBIMU BEJIMYMHAMH, HCCIIEOBATH
MOJTy4eHHbIe (DYHKIMH, CTPOUTH UX rpaduku. Marepuan 3Toi conepkaTeabHON JIMHUYM HALlETEeH Ha
pa3sBUTHE YMEHMH W HABBIKOB, IO3BOJIIONIMX BBIpaKaThb 3aBUCHUMOCTH MEXJ1y BEJIMYMHAMHU B
pa3nu4HON (opMe: aHATUTHUYECKOH, Tpaduyeckold M cioBecHOH. Ero m3ydeHue crocoOCTByeT
Pa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOLICHWI0O W KOHKPETH3alluH,
UCIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHast nauHUsA «Hadana maTeMaTH4ecKOro aHajin3a» IO3BOJSET CYLIECTBEHHO
paclIMpuTh KPyr Kak MaTeMaTHMYeCKUX, TaK M NMPUKIATHBIX 337134, JOCTYIHBIX O0Y4aroLUMCs, Y
KOTOPBIX MOSBIISICTCS BO3MOXKHOCTh HMCCIIEIOBATh M CTPOUTH TpapuKu (PYHKIUH, ONpenensaTh Mx
HauOONIbIIINEe W HAaUMEHBIINE 3HAYEHUS, BBIYHCIATH IUIOmMAnd (GuUryp u oObEMBI T, HAXOIHUThH
CKOPOCTM M YCKOpEeHMs IpoueccoB. JlaHHas coxepkaTeiabHas JUHHUS OTKPHIBA€T HOBBIE
BO3MOKHOCTH IOCTPOCHHMSI MaTeMaTHMYeCKUX MOJEJeH peanbHbIX CUTyaluil, HaXxoXXICHUs
HAWIY4IIero pEHIeHHS B MPHUKIAIHBIX, B TOM YHCIE COIUAIbHO-DKOHOMHUYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOI'O AaHaju3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,
(opMaNbHO-IOTMYECKOTO W KPEaTHMBHOTO MBIIUICHHUS, (POPMUPOBAHHIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MaTeMaTHKM B HayKe, TeXHHKe M HcKyccTBe. OOydarommecs y3HAIOT O
BBIJIAIOIINXCS PE3yIbTaTaX, MOJYYCHHBIX B XOJIE€ PAa3BUTHS MaTEMAaTUKH KaK HAyKH, U UX aBTOpax.

ConepxatenpHO-MeTOInYeCcKass JTUHUS «MHOXeCTBa M JIOTUKa» B OCHOBHOM ITOCBSIIEHA
3JIEMEHTaM TEOPHH MHOXKECTB. TeopeTHKO-MHOKECTBEHHbIE NPEICTaBICHUS MPOHU3BIBAIOT BEChH
KypC LIKOJBbHOW MaTeMAaTUKU M MpeAaraoT Hauboiee yHUBEpCaIbHbI A3bIK, 00bETUHSIIOMNN BCe
pa3aensl MaTeMAaTHKU U €€ PUIIOKESHNUH, OHU CBS3BIBAIOT Pa3HBIE MaTEMAaTHUECKUE TUCIUILTUHBI B
ennHoe 1menoe. [looToMy BaXHO JaTh BO3MOXKHOCTH UIKOJBHHKY TIOHUMAaTh TEOPETHKO-
MHOYKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTHKH M HCIOJb30BAaTh €ro JJs BBIPAXKEHUS CBOMX
MBICJIEH.

B kypce «AnreOpa u Hayana MaTeMaTHMUYECKOIO aHAM3a» IMPHUCYTCTBYIOT TAaK)KE€ OCHOBBI
MaTeMaTHYeCKOTO MOJICIHPOBAHUS, KOTOpPHIE MpPHU3BaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiel pealbHbIX CUTYaIlMi, MCCIeOBaHUS ATUX MOJeNell ¢ MOMOLIbI0 amnmapara aiaredopsl u
MaTeMaTHYeCKOro aHalIu3a U WHTEPIPETAlMM MOJYYEHHBIX Pe3ylbTaToB. Takue 3a1aHusl BIUIETCHbI
B Kbl U3 Pa3/elIOB MMPOrPaMMBI, ITOCKOJIBKY BECh MaTepHall Kypca IIUPOKO UCTIONB3YETCS IS
peleHust MPUKIATHBIX 3a1a4. [Ipy pemennn peanbHbIX MPaKTHYECKUX 33aa4d yJalluecs pa3BUBAIOT
HaOII0AAaTeNbHOCTh, yMEHHE HaXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BATh
aHaJIOTHI0, 00001aTh U KOHKPETU3UPOBATh MpodiiemMy. JlesaTenbHoCTh o (OPMUPOBAHHUIO HABBIKOB
peleHus MPUKJIAIHBIX 3a7ad OpPTaHU3yeTCsl B MPOIlecCe M3YYEHHUs BCeX TeM Kypca «Anredpa u
Hayajla MaTeMaTUYEeCKOT0 aHaIN3ay.



B yuebHOM miaHe Ha M3ydeHHE Kypca ainreOpbl W Hayal MaTeMaTHYeCKOro aHajiu3a Ha
0a30BOM ypoBHE 0TBOAUTCS 2 yaca B Henento B 10 kimacce u 3 yaca B Hepento B 11 kiacce, Bcero 3a
nBa roaa ooyuenus — 170 gacos.

COILEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

Yucia ¥ BBIYHCICHUSA

Panmonanbhbele uyuciia. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOU, MPOLEHTHI, OECKOHEUYHbIE
nepuoanveckue Apoou. ApudMeTrHuecKue oneparyy ¢ paloHAIbHBIMU YMCIIaMU, TPeoOpa3oBaHus
YHCIIOBBIX BbIpaXeHUU. [IpuMenenune npoOeil M MpOIEHTOB Ui pEeIleHUs] MPUKIAJHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciell 3HaHUW U peaJbHON KU3HU.

JlelicTBuTenbHble uMcha. PanuoHanbHble M UppalMOHalbHBIE 4HclIa. ApupMeTHuecKue
OlEpaluu C JCHCTBUTENBHBIMUA 4YHCIaMU. [IpuOMKEHHBIC BBIYMCICHHS, NMpPaBUIA OKPYTICHHSA,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ wnenbiM nokaszareneM. CranpapTHas (opMa 3amucu JeWCTBUTENBHOIO 4YHCHA.
Vcnonb3oBanue noaxonsmiei GopMel 3anucu ASHCTBUTENbHBIX YUCEN AJIS PELICHUs TPAKTUYECKUX
3a/1a4 ¥ IIPEICTABIICHUS IaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOU cTereHu. JlelicTBUS ¢ apuMETHIECKUMU KOPHSIMHU
HaTypaJIbHOM CTEIIECHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
bopmyIIbL.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHne HepaBeHCTBAa. MeTo HHTEpBAJIOB.

Pemienue nenbx U ApoOHO-PAIMOHANBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne nppannoHaabHbIX ypaBHEHUN 1 HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpuMeHeHne ypaBHEHUI W HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKMX 3aJad W 3aJ1ad U3
pa3nuYHbIX 001acTell HAYKU U peaIbHOM KHU3HHU.

DOyHKUMH U TPapuKu

OyHK1us, crnocoOsl 3ananus GyHkuu. ['papux Gynkun. BzanmMuo oOpatHblie GyHKINU.

OO6nacTh ompenesneHuss U MHOXKeCTBO 3HadeHMM ¢yHkuuu. Hymu ¢ynkumu. IIpomexyrku
3HAKOINOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUH.

CrenenHass (QyHKIUS C HaTypajJbHBIM M IIeJbIM MokazaresneM. EE cBoiicTBa M rpaduk.
CBoiicTBa 1 rpauk KOpHS N-0ii CTETeHH.

Tpuronomerpuyeckas OKpy)HOCTb, OIIPEII€HNE TPUTOHOMETPUUECKUX (PYHKIIUIA YNCIOBOTO

apryMeHTa.
Hayana maTeMaTH4ecKoOro aHajan3a
[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHMs  mocienoBarenbHOCTE.  MOHOTOHHBIE

IOCICI0OBATCIBHOCTH.



Apudmernueckas U reomeTpudeckas nmporpeccuu. beckonedHo yObIBaroIias reoMeTpruiecKas
nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIECH reoMeTpuyeckoi mporpeccun. @opmyia CI0KHBIX
IpoLEeHTOB. M cIios1b30BaHNE IPOrPECCUU ISl PELIEHMSI pEAJIbHBIX 3a/1a4 IPUKIIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omnepanuu Haja MHOxecTBamu. [uarpammbl Oinepa—Benna. I[lpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara Jjs OINMCAaHUs pPEabHbIX IPOLECCOB U SBIEHUH, INpU
pellIeHnN 3a1a4 U3 IpYruX y4eOHbIX [IPEIMETOB.

Onpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIBCTBO.

11 KJIACC

Yucia ¥ BBIYHCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1eNMMOCTH LIEIBIX YUCEN.

Crenenb ¢ pallMOHAIBHBIM MOKa3atesaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHBIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHNsI 1 HEPABEHCTBA

IIpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAIINX JIOTapU(MBI.

IIpeoOpa3oBanue BbIpAXKEHUH, COACPIKALIMX CTENIEHH C PAllMOHAIBHBIM [TOKA3aTEJIeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

CucremMpl JHMHEHWHBIX ypaBHEHUH. PenieHue nNpuUKiIagHbpIX 3a7ad € IMOMOILBIO CHCTEMBI
JIMHEWHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHNnEe ypaBHEHMM, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMaTHYECKHX 3a1a4 U 3aJa4
U3 PA3JIMYHBIX 00JIaCTel HAyKU U pealbHON KU3HH.

DyHKUUH U rpaGuKu

Oynkuus. [lepuoanueckue pyHkiuu. [IpoMexyTkn MOHOTOHHOCTH (pyHKIHMK. MakCcUMyMBbI U
MUHUMYMBI GyHKIMU. Haubonbiee 1 HauMeHbIee 3HaueHHe (PYHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpadUKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnons3zoBanne rpadmkoB GyHKIIAN ISl pENICHUS] YpaBHEHUH U JIMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIUHN U1 HCCIIEI0BAaHUS IPOIIECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEIICHUH 33]a4 U3 APYIUX YUeOHBIX MPEIMETOB U peabHON KHU3HH.

Hayana maTteMaTH4ecKoOro aHajmsa

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB /7Sl pELIEHHs] HEPaBEHCTB.

ITpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 Gpu3nIecKuil CMBICI IPOU3BOIHOM.

[Ipon3BosiHbIe 3neMeHTApHBIX (QYHKIUH. DopMynbl HaXOXACHUS IPOU3BOJHOM CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHH.

[IpumeneHne Mpou3BOJHON K HCCIEAOBAaHUIO (PYHKUUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxxneHne HanOobIIero 1 HAMMEHbIIETo 3HaYeHUs1 YHKIIUU Ha OTpe3Ke.

IIpuMeHeHne IPOU3BOIHOMN Il HAXOXKICHUS HAUIY4IIEro PEIICHUS B IPUKIIAIHBIX 3aa4ax,
JUIS OIPEJIEJIEHNs CKOPOCTH Tpoliecca, 3aJaHHOro (opMyIioil Uin rpaduKoM.

[TepBoobpaznas. Tabmauna nepBooOpa3HbIX.



Huterpa, ero reomeTpudeckuii U pu3nydeckuii cMbIC. Berarciienne nHTErpana no Ggopmyie
Herorona—JleitOuuma.

IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOr0 npeamera «MaTeMaTrukay J0HKHO 00eCcieYrBaTh JOCTHIKECHHE Ha YPOBHE
CpeqHero oomiero 0oOpa3oBaHUs CICAYIOUIMX JIMYHOCTHBIX, METAIPEJAMETHBIX U IPEIMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHUS MPOTpaMMbl y4yeOHOTo mpenMeTra «MaremaTuka»
XapaKTepU3yIOTCSL:

I'paxnanckoe BocIUTaHUE:

C()OPMHUPOBAHHOCTBIO ~ IPAXJAHCKOW IMO3UIMM  OOydaroLlerocs Kak aKTUBHOIO H
OTBETCTBEHHOTO UIEHAa POCCHICKOTrO OOIIECTBAa, MPEACTABICHUEM O MATEeMAaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SABJICHHUMN, IPOLIEAYP TPAKIAHCKOTO 00IIecTBa (BHIOODHI,
OIIPOCHI U Tp.), YMEHHEM B3aUMOJIEHCTBOBATh C COLMAIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKLIMSAMU ¥ Ha3HAYEHUEM.

[TaTpuoTnueckoe BociuTaHue:

c(OPMHPOBAHHOCTHIO POCCHICKON T'PaKTAHCKOW WACHTUYHOCTH, YBAKECHHUS K IPOILIOMY H
HACTOALLEMY POCCUHCKONM MAaTEMAaTHKH, LIEHHOCTHBIM OTHOILIEHHUEM K JOCTHIKCHMSM POCCHHCKHX
MaTEMaTUKOB U POCCHUICKOM MaTEMaTHMYECKOM IIKOJbI, K HCIIOJIB30BAHUIO ITHX AOCTH)KEHUU B
JPYTUX HAyKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAaHHMEM JIYXOBHBIX LEHHOCTEH POCCHICKOTO  Hapoaa; c(hHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMsI, YTHYECKOIO IOBEIEHUS, CBS3aHHOTO C IPAKTUYECKUM IPUMEHEHHEM
JOCTUKEHUM HAyKHM U JEATEIbHOCTBIO YUYEHOr0; OCO3HAHMEM JIMYHOIO BKJIaZa B IIOCTPOCHUE
YCTOMYHUBOTO OYAYIIEro.

DcTeTnuecKkoe BOCIUTAHUE:

ICTETUYECKUM OTHOLIEHHEM K MUPY, BKJIIOUYasl ICTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEM,
O00BEKTOB, 3ajlay, PELICHUH, PacCyXJEHUH; BOCIPUMMYHMBOCTHIO K MaTE€MAaTHYECKMM AacHeKTam
Pa3IMYHbIX BUJOB UCKYCCTBA.

@u3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTEMAaTHUYECKHE 3HAHUS B UHTEpecax 370pOBOro U
6e30macHOro oopasa *KU3HH, OTBETCTBEHHOI'O OTHOLIIEHHS K CBOEMY 3/I0pOBBIO (3710pOBOE MUTAHUE,
cOanaHCUPOBAaHHBIN PEXKUM 3aHITUN U OTJbIXA, pEryJisipHas (pu3nuecKast akTUBHOCTD); (PU3UUECKOTO
COBEpIICHCTBOBAHUS, IPU 3aHITUIX CIIOPTUBHO-030POBUTEIBHON JESATENLHOCTHIO.

TpynoBoe BocniutaHue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM LIEHHOCTH TPYOTI00MS; HHTEPECOM K Pa3JInYHbIM chepam
npodeccuoHaNbHOM AESITeTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKONW U €€ NMPUIOKEHUSIMH, YMEHUEM
COBEpIIIAaTh OCO3HAHHBIN BBIOOpP OyyIiel nmpodeccun U peaau30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHMIO U caMOOOPa30BaHUIO Ha



MPOTSHKEHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PELICHUM MPAKTHYECKUX 3a7ad
MaTeMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJIOTMYECKON KYJIbTYphl, I[OHUMAHHEM BJIHUSHHUS COLMAIBHO-
SKOHOMUYECKHX MPOLECCOB HAa COCTOSIHUE MPUPOJHOM M COLMAIBHOW Cpenbl, OCO3HAHHWEM
I00aJIbHOTO XapakTepa IKOJIOTHYECKUX MPpoOIeM; OpUeHTAllMeld Ha TPUMEHEHUE MATEMAaTHYECKUX
3HAHUM JIJIsl pelIeHUs 33/1a4d B 00JIACTH OKPY>KAIOIIEH Cpesibl, IUIAHUPOBAHUS MTOCTYIKOB U OIL[EHKU
MX BO3MOXHBIX ITOCJIEICTBUM JIJIS1 OKPYXKAIOLIEH CPEIbl.

[leHHOCTH HAay4YHOIO ITO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PECHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHW 1 OOIIECTBEHHON MPAKTHKY, TIOHUMAHHEM MaTeMAaTHYECKON HayKH KakK c(hephl 4eI0BEUIeCKON
NEeATEIbHOCTH, 3TAOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIS pa3BUTHS IUBUIIN3ALIUN; OBJIAICHUEM SI3BIKOM
MareMaTUKd W MaT€MAaTHYECKOM KyJbTYpOW KakK CpEICTBOM II0O3HAHUS MHpPA; T'OTOBHOCTBIO
OCYILIECTBJIATH MPOECKTHYIO U UCCIEA0BATENBCKYIO AEATEIIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS MpOrpamMmbl yueOHoro mpeamera «MaTemaTuka
XapaKTepU3yIOTCS  OBIAJICHUEM  YHUBEPCATbHBIMH  HO3ZHAGAMENbHbIMU  OeliCMEUaMlU,
VHUBEPCANbHLIMU — KOMMYHUKAMUSBHLIMU — OCUCMBUSAMU,  VHUBEPCATbHLIMU  De2VIAMUGHbIMU
OelicmeusMu.

1) Vuueepcanvnvie nosnasamenwvhuvle Oeticmeus, obecnewusarom popmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 00y4aoumuxcs (oceoenue memooo8 HO3HAHUS OKPYHCaAIowe20 Mupda,
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuel).

bazoBble noruueckue AecTBUS:
® BBIBISITH W XapaKTEPHU30BATh CYIICCTBEHHBIC MPHU3HAKA MATEMATHUYECKUX OOBCKTOB,
MOHATHM, OTHOIICHUH MEXIy TMOHATUSAMHU; (OPMYIUPOBATH OMNpEICNICHUs MOHSITHIA
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKALUU, OCHOBAHUS IS 0000MCHUS 1
CpaBHEHHUS, KPUTEPHUHU TTPOBOIMMOTO aHAIIN3A,
® BOCHPHHHMATH, (HOPMYIIHPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC WU
OTpHUIATEIIbHBIC, SIMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

® BBISBISTH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M MPOTUBOPEUHUs B (aKTax,
TAHHBIX, HAOJNIOJCHUAX W YTBEPXKICHUSIX;, MpeiaraTb KPUTEPHH JUISI BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
e JleNaTh BBIBOABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® IIPOBOJUTH CAMOCTOSATEIHHO JOKA3aTEIIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TIPSIMBIC H
OT MPOTHBHOTO), BHICTPAWBATh APTYMEHTAIINIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEDPHI;
000CHOBBIBATH COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e  BBIOHMpATH CIIOCOO pelieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHHUS,

BBIOMPATh HaHOOJIee MOIXOISIIHNI ¢ YIETOM CaMOCTOSITETHHO BBIZICTICHHBIX KPHTEPHEB).
bazoBeie uccnenoBaTenbCKue IEHCTBUS:

®  HCIIOJBF30BATh BOMPOCKH KaK MCCIIEIOBATEIbCKII HHCTPYMEHT TIO3HAHUS; (OPMYIIUPOBAThH

BOTIPOCHI, (PMKCUPYIOIINE MMPOTUBOPEYNE, MTPOOIIEMY, YCTaHABIMBATh UCKOMOE U JTaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;



® TPOBOJUTH CAMOCTOSATENBHO CIUIAHWPOBAHHBIA  3KCIIEPHMEHT, HCCIIEIOBAaHUE IO
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro oOBbeKTa, SBJEHHUA, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKAY 00bEKTaMU, SBJICHUSIMHU, IIPOLIECCAMU;

®  CaMOCTOATENbHO (OPMYIMPOBATH OOOOIIEHHS U BBIBOJBI 110 pe3yJIbTaTaM MPOBEJEHHOTO
HaOJIOACHUS, MCCIEeIOBaHUSA, OLIEHUBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pE3YJIbTaTOB,
BBIBOZOB 1 0000ILEHNI;

® [IPOTHO3UPOBATh BO3MOXHOE PA3BUTHE MPOLIECCA, a TAKKE BBIABUraTh IPEIMOI0KEHUSA O
€ro pa3BUTHH B HOBBIX yCIOBUSX.

Pabota ¢ nuadpopmanmeii:

®  BBIIBIIATH JePUUNUTHI HHGOPMAIMH, JTAaHHBIX, HEOOXOAUMBIX Il OTBETA HA BOIPOC M JIJIs
peleHus 3a/1auu;

e BpIOMpaTh HMHPOPMAIMIO W3 HMCTOYHHKOB PA3JIMYHBIX THIIOB, AaHAJIU3HPOBATH,
CHCTEMaTU3UpPOBATh W HMHTEPIPETUPOBATh HH(POPMALMIO DPA3JIUYHBIX BUAOB U (GOpM
IIPEJCTABICHMUS;

® CTpYKTYpUpOBaTh HUHQOpPMALMIO, NPEACTaBIATh €€ B  pPa3lUuHbIX  (opMax,
WLTIOCTPUPOBATH TPauIecKu;

® OlLIEHUBaThb HAAE&KHOCTh HMHMOPMALUMU IO CAMOCTOSTEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vnuueepcanvhvle KOMMYHUKAMUGHBIE Oelicmaus, o00ecneyusaom c@opmupo8anHoCnb

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

O0eunue:

® BOCIPUHMMATh U (OPMYJIHUPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBHUSAMHU U LEISMHU
0011IeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PE€HUS B YCTHBIX U MUCBMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOJIY PEHICHHUs 3a7ayl, KOMMEHTHPOBATh IOYYEHHBIN
pe3yibTar;

e B X0/€ OOCYXIEHHs 33aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOU TEMBI, MPOOIIEMBI,
pemaemMoil 3ajauu, BBICKAa3bIBaTh WJICH, HAIIEJICHHBIC HA TOUCK PEIICHHS; COTIOCTABIISAThH
CBOU CYXKIECHHUS C CY)KICHUSMM JIPYTUX YYaCTHUKOB JHMajora, OOHapykMBaTh pa3ivyue u
CXOJICTBO TMO3UIMI; B KOPPEeKTHOH ¢opme (GOpMYyIMpPOBATh pa3HOIVIACHUS, CBOHU
BO3PAKCHHS,

® [PEICTaBIATh PE3yJAbTAaThl pEIICHUS 3a7ayd, SKCIIEPUMEHTa, UCCIIEAOBAaHMS, MPOEKTa;
CaMOCTOSITENTFHO BBIOMpAaTh (POpMAT BBICTYIUICHHS C YYETOM 3a/1ad TNPE3CHTAIUU U
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHUYeCTBO:

® [IOHMMAaTh U UCHOJB30BATH MPEUMYILIECTBA KOMAH/HOW U MHAMBUAYAIbHOW PabOThI MpH
pelieHNH y4eOHBIX 3aJay; MPUHUMAThH 11€J1b COBMECTHOH JesITeIbHOCTH, MJIAHMPOBATH
OpraHM3ali0 COBMECTHOW paboThl, pacrpenensiTh BHAbI padOT, JOroBapUBaThC,
o0cyXIaTh MpoIecc U pe3ynbTaT paboTsl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

® y4acTBOBaTh B IPYyNINOBbIX (popmax paboThl (0OCYkJeHus, 0OMEH MHEHHH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE); BBIIOTHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JCHCTBUS C
JIPYTUMH 4YI€HAaMH KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIQAA B OOIIMIA MPOAYKT IO
KpUTEPHIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamuensie Oeiicmeus, odecneuugaiom opMuposanue CMvlCi08biX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.



Camoopranu3anusi:
COCTaBIATh IUIAH, alNTOPUTM pEIICHUs 3a/add, BBIOMpPATH CIOCOO peHIeHUs C y4ETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTUPOBATH
BapHaHThI PEeUICHHUH ¢ yu€TOM HOBOM HH(DOpMaLIHU.
CaMOKOHTpPOJIb:
e BIAJCTh HAaBBIKAMH MO3HABATEIbHON pediiekcun Kak OCO3HAHHS COBEpIIAEMbIX JeUCTBUN
U MBICITUTENIBHBIX MPOLIECCOB, HUX PE3YyJbTaTOB; BIAAETh CIOCO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJISI TPOLIecca U PE3yJIbTaTa PEUICHUsI MaTEMaTUYECKOU 3a/1a4u;

® [peABHUAETh TPYAHOCTH, KOTOpPble MOTYT BO3HHKHYTh MpPH PEIICHUU 3aJauyd, BHOCHUTH
KOPPEKTHUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAJICHHBIX
OIIHUOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUIM, OOBSICHITH IPHYUHBI JOCTHKCHHUS
WIN HEIOCTHXKEHUS PEe3ylbTaTOB JEATENIbHOCTH, HAaXOIUTh OLIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBTATbBI

OcBoeHne yueOHOro Kypca «AureOpa ¥ Havala MaTeMaTHYECKOrO aHalM3a» Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUS JOJDKHO OOECHEeYHMBATh JOCTIDKCHHE CIETYIOIIUX IIPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OHepI/IpOBaTI) MOHATHUAMU: PALMOHAIIBHOC U I[CflCTBI/IT@JH:HOG quciio, OOLIKHOBEHHAs U
JeCATUYHAs 1pO0b, IPOLIEHTHI.

Beinonuate apupmeTnyeckue onepanuy ¢ paliioHaIbHBIMU U JI€HCTBUTENbHBIMU YUCIIAMH.

BoinonHATe NpuOIMKEHHBIE BEIYMCIICHUS, UCTIONIB3Ys PaBUiIa OKPYTIICHHUS, AeTIaTh IPUKUAKY
Y OLICHKY pe3yJIbTaTa BHIYMCICHUI.

OmnepupoBaTh MOHATUSAMH: CTENEHb C LEJNbIM IOKa3aTeseM; CTaHIapTHas (opma 3amucu
JeUCTBUTENILHOTO 4YMCJa, KOPEHb HATypaJlbHOM CTEMEHHU; HUCMOJb30BaTh MOAXOIAIIYI0 (GOpMy
3armcu I[CI\/'ICTBI/ITGJ'H)HI)IX YUCCIT OJId pCHICHUA MPAKTUUCCKHUX 3aJiad U MMPCACTABIICHUA JaHHBIX.

OnepupoBaTh NOHATUSAMHU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YIJIA; UCIIOJIb30BATh
3aIuCh MPOU3BOJIBHOTO yIila yepe3 oOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh NOHSTUSAMM: TOXKIECTBO, YPaBHEHHE, HEPAaBEHCTBO; LEJ0OE, palMOHAJIbHOE,
HMPPALMOHAIIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BeimonHATe ~ mpeoOpa3oBaHMs ~— TPUTOHOMETPHUYECKHX  BBIPDAXKEHMH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoeimonHsATe npeoOpa3oBaHMs LENbIX, PAlMOHAJIBHBIX W HPPALMOHAIBHBIX BBIPAKEHUH U
peiaTb OCHOBHBIC THUIILI HEJIbIX, PAIMOHAJIBHBIX U HPPATHOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

IIpuMeHATh ypaBHEHMS M HEPABEHCTBA Ul PELICHUS MAaTEMATHUYECKUX 3aJad U 3a7ad U3
pa3nu4HbIX 001acTel HAYKU U peaIbHOM KHU3HHU.



MopenupoBaTh peanbHbIe CUTYalluy Ha S3bIKE aNreOphl, COCTABIATH BBIPAXKEHUS, YPABHCHHUS,
HEPaBEHCTBA MO YCJIOBHUIO 33J[auH, UCCIIEA0BATh IOCTPOCHHBIE MOIEIH C UCIIOJIb30BaHUEM arrapara
anreOpsl.

DOYyHKUMH U TPaPUKU

OmnepupoBaTh MOHATHSAMU: (QYHKIHS, CIOCOOBI 3aAaHus (QYHKIMH, O0JIACTh ONpENeNICHUs U
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK (yHKINH, B3aUMHO 00paTHbIC (PYHKIINH.

OmnepupoBaTh MOHATUSAMH: YETHOCTh U HEUETHOCTh (PYHKIUH, HYIH (PYHKIUHU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKIUH U1 pelieHns ypaBHEHHH.

Crpouth M ymTaTh rpaduKd JTUHEHHOW (YHKUIMH, KBAaIPATUYHOW (YHKIHH, CTETIEHHOU
(YHKINU C LENBIM ITOKa3aTeIeM.

Hcnonp3oBare rpaduku (YHKIUA A1 WCCIEIOBAHUS IPOIECCOB M 3aBHCUMOCTEH IpH
peUIeHUH 3a/1a4 W3 JPYruX y4eOHBIX MPEAMETOB W PEATbHOM JKU3HU; BBIpaXaTh (OpMyJIamMu
3aBHCUMOCTH MEX/y BEJTMUYNHAMH.

Hayana MmaTeMaTH4eCKOro aHaIn3a

OmnepupoBaTh MOHSATHSAMH: IIOCIIEOBATEIBHOCTD, apu(MeTHYecKass M TIeoMeTpUdecKas
IPOTPECCHHU.

OmnepupoBaTh MOHATUAMHU: OSCKOHEYHO YOBIBArOIasi T€OMETpHUYECKas MPOrpeccus, cymMMma
0eCKOHEUHO yOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCHH.

3amaBaTh MOCIEIOBATEIHPHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnonp30BaThk CBOICTBA MOCIIEI0BATEILHOCTEH M IPOTPECCHI TSl PELICHUS pEalIbHBIX 3a7a4
NPUKJIaJHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIIH HA/I MHOYKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT Uil ONUCAHUS PealbHBIX MPOLECCOB H
SIBJICHUI, IPU PEILICHNH 3a]a4 U3 JPYIHX YIE€OHBIX MTPEIMETOB.

OmnepupoBaTh MOHATUSIME: OTIPEICTICHHAE, TEOpEMa, CIIEACTBUE, TOKA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHATUIMU: HAaTypalbHOE, 1I€JI0€ YHCIIO; UCIIOJIb30BATh MPU3HAKU JETUMOCTU
LIETIBIX YHUCEJI, Pa3JI0KEHHUE YUCIIa HA IIPOCThIE MHOXKUTENH IS PEILICHU 3a4a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBath NOHATHAMHU: JIOTapU(PM Uncia, JECITUUHBIE U HATypallbHbIE JIOTapU(PMBbI.

YpaBHeHHsI M HEPABEHCTBA

[TpuMeHATH CBOMCTBA CTENEHU /s TPeoOpa30BaHUs BBIPAKEHUI; ONEpUPOBaTh MOHATUAMMU:
[I0Ka3aTEIbHOEC YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI IIOKA3aTEIbHBIX YPABHECHUN U
HEPABECHCTB.

BoimonHATe mpeoOpa3zoBaHUS  BBIPRKEHUN, COJEp)KAlIMX JIOrapu(dMbl; ONEpUPOBATH
MOHATUSAMH:  JIOTapU(MHUUYECKOE ypaBHEHHME U HEPaBEHCTBO; peIlaTh OCHOBHBIE  THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxonuts pemenust mpocTeNnX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NMOHATHSAMH: CHCTEMA JIMHEWHBIX YPABHEHUN U €€ pElIeHUE; MCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PELIECHUs IPAKTUYECKUX 3a1a4.



Haxonuth pemieHuss mpoCcTeMIIMX CUCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX YPaBHEHUH W
HEPaBEHCTB.

MonenupoBaTh peabHble CUTYyalluu Ha A3bIKE aJIreOpbl, COCTABIIATh BHIPAXKECHHUS, yPaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI [0 YCIOBHIO 3a/layd, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BaHUEM arrapara anreOphl.

DOYyHKUMH U TPAaPUKHU

OmnepupoBaTh MOHATUSAMH: TIEpHOANYECKast PYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH,
TOYKHM 3KCTpeMyMa (YHKIUHU, HauOOJbIlee U HauMEHblIee 3HaueHus: QYHKIMM Ha MPOMEXKYTKE;
UCIOJIb30BaTh UX ISl UCCIeI0OBaHUsS (DYHKIMH, 3alaHHON rpaduKoM.

OnepupoBarb MTOHATUSIMU: rpaduku II0OKa3aTeJIbHOM, JorapupMHUECKO u
TPUTOHOMETPUYECKHX (PYHKIUI; M300pakaTh MX Ha KOOPAUHATHOH IJIOCKOCTH U MCIIOJIB30BaTh IS
peuieHusl ypaBHEHUI 1 HEPABEHCTB.

N300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTU IpapUKU JUHEHHBIX YpaBHEHUI U HUCIIOJIb30BATh
UX JUIA PELICHUS CUCTEMBI JIMHEHHBIX YPABHEHUMN.

Hcnonb3oBatk rpaduku GYHKIUN U1 KCCIIEAOBAHUS MMPOIIECCOB U 3aBUCHMOCTEH U3 IPYTHX
y4eOHBIX AUCUUILIHH.

Havana maTteMaTH4ecKoro aHajamsa

OnepupoBarh MOHATHSAMH: HENpepbIiBHAS (YHKIMS; MPOU3BOAHAS (DYHKIMU; UCHOIB30BATh
TeOMETPHUECKUI 1 (HPU3UIECKHIA CMBICI TPOU3BOIHOM IS PEIICHHS 3a71a4.

HaxoauTe mNpOM3BOAHBIC D3JEMEHTAPHBIX (DYHKIUHA, BBIYHCIATH HPOU3BOIHBIC CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh MPOM3BOIHYIO ISl HCCTIEA0BaHUS (DYHKIIUU HA MOHOTOHHOCTB U OKCTPEMYMBI,
MPUMEHSTH PE3yIbTAThI UCCIIEAOBAHMS K TOCTPOSHUIO TparKOB.

Hcnons30BaTh NPOU3BOAHYIO I HAXOXKIACHUS HAWIYYILIErO PELICHHs B IPUKIAIHBIX, B TOM
YHUCJIE COMAIbHO-3KOHOMHYECKUX, 3a/1a4ax.

OmnepupoBarh MOHATHSAMH: IMEpBOOOpa3Has M HHTErpai; MOHUMAaTh TEOMETPHUYECKHH U
(bu3nvecKnuil CMBICI HHTErpaa.

Haxomute mepBooOpa3Hble 37eMEHTapHbIX (YHKIUI; BBIUUCIATH MHTErpail mno Gopmyie
Herotona—Jleitbuuna.

Pemate mpukiaaHbele 337add, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKOTO U (PU3HYECKOTrOo

XapaKkTepa, CpeACTBAMU MATEMATUUCCKOTO aHAJIN34.



TEMATHYECKOE IINTAHUPOBAHHUE

[10 ITPOT'PAMME

10 KUIIACC
KosmyecTBo yacoB DJIEKTPOHHBI
Jl:;_) HaumeHoBaHue pa3iesioB U Bee KoHnTpoas Ipakruyec € (uudposwie)
TeM NMPOrpaMMbl HbIE KHe o0pa3oBare.b
" re padoThI padoThI HbI€ pecypchl
MHoxecTBa pallMOHAIBHBIX U
1 JEHUCTBUTENBHBIX YHCET. 14 1
PanmonansHble ypaBHEHUS U
HEpaBEHCTBA
OyHKIMH U TPadUKH.
2 CTeneHs ¢ LeabIM 6
MoKa3areieM
Apudmernaeckuit KopeHb N—
3 oii crerieHu. MppanmoHaibHbIe 18 1
ypaBHEHHUS U HEPABEHCTBA
DopMyiibl
4 TpUroHoMeTpuu. TpuroHomerp 22 1
WYCCKUE YPAaBHEHUS
5 [TocnenoBarenbHOCTH U 5
poTrpeccuu
5 [ToBTOpEHuUe, 06o6meHI:Ie, 3 1
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
CreneHsp ¢ palioOHaIbHBIM MTOKA3aTENEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpon3BOgHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHA 12 1
7 HarypanbHble u nensle yncna 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 9
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anreOpa U Hayajla MAaTeMaTUYECKOT0 aHaJIn3a, reoMeTpus. Airedpa u Havana
MaTeMaTudeckoro ananmsa, 10-11 xmaccel/ Anumos LA, Komsarun FO.M., Tkayesa M.B. u

npyrue, AkunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- MaremaTuka: anredpa u Hayajga MaTeMaTHIeCKOTO aHaIn3a, TeoMeTpus. AnreOpa u Hayana
MaremaTuuyeckoro anainusa, 10-11 kmaccel/ Anmumos 1L A., Konsrun FO.M., TkaueBa M.B. u
npyrue, AkunonepHoe o6mectBo «M3narenbcrBo «llpocBenienue»

- IunakTyeckue MaTepuaisl K yaeOHUKY anreOpbl M Hayal MaremaTudeckoro ananusa 1. A.

AnuMoBa U ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
- OOpazoBarenbHbIN HHTEPHET-pecype AKmacc;

- M3BO - nudpoBoii 06pa3oBaTeIbHBINA PECYpC.









