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PaGouas mporpamma paspaborana Ha ocHoBe DenepanbHO pabodeld MPOrpaMMBbI 1O
yueOHOMY TpeaMeTy «Aurebpa W Hadajga MaTEMaTHUYECKOTO aHauu3a» Ui Y4allluxcs
10-11 xmaccoB ¢ yueroM TpeOOBaHHI K pe3ysibTaTaM OCBOCHHS MPOTPAMMBI CPEIHETO
obmrero odpazoBanus deepaqbHOTO rOCYIaApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
CpemHero o0Iero oopa3oBaHuUs.



1. [losicHuTEIbHAA 3aIMCKA

1.1. Pabouas mporpamMma «AnreOpa W Hayala MaTeMaTHUECKOro aHAJM3a» pa3paboTaHa B
cooTBeTcTBUU ¢ yueOHBIM Tu1aHoM ['BOY mikomsr Ne575 Tlpumopckoro pairiona Cankrt-IlerepOypra Ha
ocHoBe TpeOoBaHMii K pe3yiabTaTaM OCBOEHHsS NIPOTpaMMbl CpPEAHEro oOmero oOpa3oBaHUs, B
cooTBeTcTBUU ¢ DeepanbHON paboyeil mporpaMmoil mo ydeOHOMY TpenMeTy «Aunredpa W Hadaja
MaTeMaTHYECKOTO aHAIIN3ay.

1.2. Kypc «Anrebpa W Hayajla MaTeMaTHYECKOTO aHaju3a» SBISETCS OAHUM M3 HamOosee
3HAYUMBIX B TpOorpaMMe CTaplield IIKOJIbI, IMOCKOJIbKY, C OIHOW CTOpPOHBI, OH OOEeCHeYnBaeT
UHCTPYMEHTAJbHYIO 0a3y Uil M3y4eHHs BCEX €CTECTBEHHO-HAY4YHBIX KYpCOB, a C JIPYTrOil CTOPOHBI,
dopMupyer Jjoruyeckoe M aOCTpaKTHOE MBIIIJICHHE Yy4YalluXcsi Ha YypOBHE, HEOOXOIUMOM s
OCBOCHMS KYypCcOB MH(OPMATHUKH, 00LIIECTBO3HAHMS, UCTOPHUHU, CIIOBECHOCTH. B pamkax naHHOro Kypca
yyauecsl OBJIaJeBal0T YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HaykH, KOTopas (OpMyIHpYeT CBOU
JOCTHKEHUS] B MAaTEMaTUIEeCKOH Gopme.

Kypc anreOpsl ¥ Hayal MaTeMaTH4YEeCKOTO aHaln3a 3aKJaJbIBa€T OCHOBY IJISl YCIIELIHOTO
OBJIQ/ICHUS 3aKOHAMU (PU3UKH, XUMUHU, OMOJOTUH, TIOHUMAHUSI OCHOBHBIX TEHJEHIMH SKOHOMHKH U
OOIIECTBEHHON >KU3HH, MO3BOJIIET OPUEHTHPOBATHCSI B COBPEMEHHBIX IU(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIONIB30BaTh MX B IIOBCEAHEBHOM XH3HU. B TOXe Bpems oBiajgeHHe
aOCTpaKkTHBIMM M JIOTUYECKH CTPOTUMH MAaTeMAaTHUYECKUMHU KOHCTPYKLUHSMU pa3BUBAECT YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH YTBEPXKIEHUS, MCIIOIb30BaTh 0000IIeHNE U
KOHKPETH3aIUIo, adCTparupoBaHue U aHAIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIJICHHE.
B xonme u3ydeHus anreOpsl M HayaJl MaTeMaTHYECKOTO aHalM3a B CTaplieid MIKOJE Ydalluecs
MOJIy4yalOT HOBBIM  ONBIT pElIEHUS MPHUKIAJHBIX 3a/Jad, CaMOCTOSTENbHOTO MOCTPOCHHUS
MaTeMaTHYECKUX MOJeNeil pealdbHbIX CHTyallMd W HMHTEPIpPETAld TOJYYEHHBIX pEIIeHHH,
3HAKOMATCA C NMPUMEPAMU MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAyKe U B HCKYCCTBE, C
BBITAIOIIUMUCS MATEMATHUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

Kypc o0mnanmaer 3HauMTENbHBIM BOCHUTATENBHBIM MOTEHLIUAIOM, KOTOPBIM peaan3yercs Kak
yepe3 yueOHbI MaTepual, cnocoOCTBYIONNI (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U Yepe3
cenuuky  y4eOHOM  NEATENTbHOCTH,  TpeOyromeld  CaMOCTOSITEIIPHOCTH,  aKKypaTHOCTH,
IPOIOJDKUTEIHHON KOHIICHTPAlMM BHUMAHHUS M OTBETCTBEHHOCTH 3a MOJyYSHHBIH pe3yibTar.

B ocHoBe Meronuku oOydeHuss anreOpe W HayajdaM MaTeMaTH4YeCKOro aHajiu3a JIeKHUT
JeSITeIbHOCTHBIN IPUHLIUI 00y4eHUsI.

Crtpykrypa Kypca «Anrebpa ¥ Hayajla MaTeMaTHUYECKOrO aHajln3a» BKJIIOYAET CIENyIOIIHe
COJlepKaTeNbHO-METOANYeCKre JIMHUU: «Yucna u  BelUUCHCHUS», «DYHKIUU U TpaQuKmy,
«YpaBHEHUsI U HEpaBeHCTBa», «Hauanma marematumueckoro aHanusza», «MHOXecTBa M JIOTHKa». Bce
OCHOBHBIE COJIEPKATEIbHO-METOUYECKNE JTUHUN HU3YYalOTCS HA MPOTSDKEHUM ABYX JIeT OOy4deHHs B
CTapuieil mKoJie, eCTECTBEHHO JIOTMOJHSAS APYT ApPYyra U MOCTENEHHO HACHIIAsACh HOBHIMH TEMaMU U
pasaenamu. JlaHHBIA Kypc SIBISICTCS MHTEIPAaTHBHBIM, MOCKOJBKY OOBEAMHSAET B cebe colepkaHHe
HECKOJIbKUX MAaTeMaTH4YeCKUX JUCHUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTU4YeCKUH aHaIu3,
Teopust MHOXecTB M aAp. Ilo Mepe Toro kak ydamigecs OBJaJeBalOT Bc€ Oojiee MIMPOKUM
MaTeMaTUYeCKUM ammapaToM, y HUX IOCIE0BaTeIbHO (OPMUPYETCS M COBEPUICHCTBYETCS yYMEHHE
CTPOUTh MATEMaTHYECKYI0 MOJETbh PEabHOW CUTYallMH, MPUMEHSATHh 3HAHUWs, MOJTY4YEeHHBIE B Kypce
«Anre0Opa ¥ Hayalla MATEMaTUYECKOTO aHalIN3a», ISl PEIIEHUSI CaMOCTOSTEIbHO CPOPMYITUPOBAHHOM
MaTeMaTHYECKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATH MOJIy4YECHHBIN pe3ybTar.

CopepxarenpHo-MeTOIMYEeCKass JTUHUS «Yucaa M BBIYUCICHUS» 3aBepliaeT (HopMHUpOBaHHE
HaBBIKOB HCIIOJIb30BAHUS JIEHCTBUTENIBHBIX YMCEN, KOTOpOoe OBLJI0O HAauyaTo B OCHOBHOHW IKoie. B
cTapuieil mkosie ocoboe BHUMaHUE yaenseTcs GOpMUPOBAHUIO MPOYHBIX BHIYMCIUTEIBHBIX HaBBIKOB,
BKJIIOYAIOIUX B Cce0sl MCIOJB30BAHME PA3IUYHBIX (OPM 3aMHMCHU JIEHCTBUTENBHOTO YHCIIA, YMEHUE
pPAlMOHATILHO BBIMOJHATH ACHCTBHS C HUMH, JIeNaTh NPUKHUIKY, OLEHUBATh Pe3yJbTaT. Ydalruecs
MOJTy4al0T HABBIKU MPUOIKEHHBIX BIUYMCIICHU, BEITIOTHEHUS JCHUCTBHUI C YMCIaMHU, 3aITUCAHHBIMU B
CTaHJapTHOH (Qopme, HCIOIb30BAaHUS MaTEMaTHMYECKUX KOHCTAHT, OLEHUBAHUS YHUCIIOBBIX
BBIPAKCHU.

Jlunns «YpaBHEHHUS U HEPABEHCTBA» PeaTU3yeTcsl Ha MPOTSHKEHUH BCEro 00y4YeHHs B cTapiieit
IIKOJIE, MOCKOJBbKY B KaXIAOM pasjliesie MporpamMMmbl MPEAYCMOTPEHO pEIIeHHE COOTBETCTBYIOLIMX
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3amad. Ydamyecs OBJIA[EBAIOT PA3TUYHBIMU  METOJAMU  PEIICHUS IIeNbIX, palOHATbHBIX,
UPPALlMOHATIBHBIX, MOKAa3aTeNbHbIX, JIOTApUPMUUYECKMX U TPUTOHOMETPUYECKHUX YypaBHEHUH,
HEPAaBEHCTB M WX cUCTeM. llomydeHHBIE YMEHHUs HCIONB3YIOTCS TMPH HCCICIOBaHUH (YHKIUN C
MOMOIIbIO MPOU3BOJHOM, PEIIEHUWH MPUKIATHBIX 3aJad U 3a/ady Ha HaXOXKJIEeHUE HAuOONbIIUX U
HAUMEHBIINX 3HaueHWN GyHKIuU. JlaHHas cojepkaTelbHas IUHUS BKIIOYAaeT B ce0s Takxke
dbopMupOBaHNE YMEHH BBIMOIHATH pacuéThl o (hopMynnam, MpeoOpa3oBaHUsl LEbIX, PALIMOHAIBHBIX,
UPPAIMOHATIFHBIX U TPUTOHOMETPUYIECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUH, COJIEPIKAIINX CTETICHH U
norapudmsl. biaronaps u3zydeHuro aaredpanyeckoro Marepualia mpoucXOoIuT JajbHelee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHHS YyJalluxcsi, (OPMUPYIOTCS HABBIKU JETYKTHUBHBIX
paccyxaeHuii, paboThl C CHMBOJIBHBIMU (hOpMaMU, TIPECTABICHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH
B BHUJIC PAaBEHCTB U HepaBeHCTB. AnreOpa mpemyaraet 3Q¢GEeKTUBHBIE WHCTPYMEHTHI JUJISl PEIICHUS
MPAKTUYECKUX M €CTECTBCHHO-HAYYHBIX 3aJ]lad, HATJSIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKH.

CopepxarenpHO-MeTONMYeCKass JUHUS «DyHKIMM W TpaduKu» TECHO TeperyieTaeTcs ¢
OPYTMMH JIMHUSIMH Kypca, MOCKOJIBKY B KaKOM-TO CMBbICIE 33JaéT MOCJIEeI0BATEIbHOCTh HU3YUYECHHS
Mmarepuana. V3ydeHue CTENeHHOM, IMOKa3aTeNbHOU, JOrapu(MHUUECKOW W TPUTOHOMETPUUYECKHX
GyHKIMA, UX CBOWCTB U rpauKOB, UCTIOIB30BaHUE (QYHKITUN JIJIS PEIICHUS 3a7a9 U3 APYTUX YICOHBIX
MPEIMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAIU30M, TaK U C PEHICHHEM
ypaBHEHUH M HepaBeHCTB. [Ipu sToM Oonblioe BHUMaHue yuaeisercss (OpMHPOBAHUIO YMEHHS
BbIpaXaTh (OpMyJlaMd 3aBUCHMOCTH MEXKIY Pa3IMYHBIMA BEITUYHMHAMH, WCCIIECIOBATh MONy4YEHHBIC
byHKIIMKM, cTpoUTh WX rpaduku. Marepuan 3Toi coaep)kKaTeabHOW JTUHUHM HAlleJIeH Ha pa3BUTHE
YMEHHI U HaBBIKOB, TIO3BOJISIONIUX BBIPAKATh 3aBUCUMOCTH MEXKIY BEIHUYMHAMU B Pa3IMIHON popme:
aHAJTUTUYECKON, Tpadudeckoili ®  cioBecHo. Ero wu3ydeHwme crmocoOCTByeT  pPa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIIEHUI0 M KOHKPETH3AIluH, HCIOJIb30BaHUIO
AHaJIOTUH.

CopmepxarenpHast nuHHS «Hagama MaTeMaTHYeCKOro aHajan3a» IO3BOJSET CYIIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMaTUYEeCKUX, TaK U MPUKIAJAHBIX 3a]a4, TOCTYIHBIX YYalIUMCs, Y KOTOPBIX
MOSIBJISIETCS. BO3MOXKHOCTD MCCIIEOBATh U CTPOUTH rpaduKku PYHKIUN, OTPEIENATh NX HauOOBIINE U
HauMEHbIINE 3HAUEHUS, BBIYUCIATD 10N GUTyp U 00BEMBI TENI, HAXOJUTh CKOPOCTH U YCKOPEHUS
nporieccoB. JlaHHas conepikarenbHas JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOCHHUS
MaTeMaTUYECKUX MOJIeNIel peajbHBIX CUTYaIUil, HAXOXKACHHS HAaWIYydIlIero peleHus] B MPUKIAIHbIX,
B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX, 3a/ayax. 3HAKOMCTBO C OCHOBaMHM MaTeMaTH4YECKOIO
aHajgM3a CIOCOOCTBYEeT pa3BUTHIO a0CTPaKTHOTO, (HOPMaTBHO-TOTUYECKOTO H  KPEaTHBHOTO
MBIIUICHHSI, (OPMUPOBAHWIO YMEHHUH pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTeMaTUKH B Hayke,
TEXHHMKE M UCKYCCTBE. YUallrecsl y3HalOT O BBIIAIOLIUXCS Pe3yNIbTaTaX, MOJYyYeHHBIX B X0JI€ Pa3BUTHS
MaTEeMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxarenpHO-MeTOIMYEeCKass JUHUS «MHOXecTBa M JIOTHMKa» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPHH MHOXECTB. TeOpeTHKO-MHOKECTBEHHbIE NPEACTABICHUS IPOHU3BIBAIOT BECh KypC
HIKOJIbHOM MaTeMaTUKU U MpejiarailoT Hanbosee YHUBEPCATbHBIN S3bIK, 00bEIUHSIONIUIN BCE pa3ieibl
MaTEeMAaTHKU U e€ TPHJIOKEHUN, OHM CBS3BIBAIOT Pa3HbIE MAaTEMaTUYECKHE JUCIUILUIMHBI B €IUHOE
nenoe. [loaTomy BakHO AaTh BO3MOKHOCTh IIKOJIBHUKY TTOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKH U UCTOIb30BaTh €T0 TSl BRIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Hayalla MaTeMaTHYECKOT0 aHAJINU3a» IMPUCYTCTBYIOT TaKKe OCHOBBI
MaTEeMAaTHYECKOTO MOJICTUPOBAHUS, KOTOPBIC MPU3BAaHBI CPOPMUPOBATH HABBIKU MMOCTPOCHHS MOJIEIIEH
peabHBIX CUTYyallUd, HCCIEAOBAaHUSA JTHX MOJeled C TOMOIIBI0 ammapara anreOpsl U
MaTEeMAaTHYECKOTO aHalM3a U MHTEPIPETAIIUH MMOJYICHHBIX Pe3yabTaToB. Takue 3aiaHus BIUICTCHBI B
KOKIBIA U3 pa3elioB NpOorpaMMbl, MOCKOJBKY BECh MaTepuan Kypca IIUPOKO HCIOJIb3yeTcs AJis
pelIeHnus MPUKIATHBIX 3a1a4. [Ipu pemeHuu pearbHBIX MPAaKTHUYECKHUX 33/1ad ydalluecs pa3BUBAIOT
HAOJMIOIaTEIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIb30BaTh
aHaJoruio, 0000IaTh ¥ KOHKPETU3UPOBATh Mpodiemy. JlesTeabHOCTh o (POPMHUPOBAHUIO HABBIKOB
pelIeHns MPUKJIaIHbIX 3a/1a4 OpraHU3yeTCs B IMpoIecce U3yUeHHs BCeX TeM Kypca «Airedpa 1 Hadana
MaTEeMAaTHYECKOTO aHAITN3ay.



1.3. Ha uzydenue npeamera «Airedpa ¥ Hadaja MaTeMaTHYeCKOro aHaiuza» oTBogutcs 204
Jaca:
- 10 kmacc - 102 gaca (34 yueOHbIC HEAenN);
- 11 xnacc - 102 gaca (34 yueOHBIC HEIEH ).

1.4. Texymuuii KOHTPOJIb U MIPOMEKYTOUHAS aTTECTAIMS 110 y4eOHOMY MpPEAMETY MPOBOAATCS B
coorBercTBUM ¢ «[lomokeHneM o ¢dopmax, MNEPUOJUYHOCTH, TMOPSAKE TEKYIIET0 KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTECTAIIMH YUAIIUXCSD».

2. [Inannpyembie o0pazoBaTe/ibHbIE Pe3yJbTAThI

JInyHOCTHBIE Pe3yJIbTAThI

rpakIaHCKOE BOCIIUTAHUE:
- c(OpMHUPOBAHHOCTh TPAKIAHCKOM MO3MIIMU YYalIerocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O WiieHa
poccuiickoro o0miecTBa, MpeCTaBIeHUEe O MAaTEMaTHUECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBIEHUH, TPOLENYyp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHl W APYroe), yMeHHUe
B3aMMO/ICHICTBOBATh C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSAMHU U Ha3HAYCHUEM;

NaTPHOTHYECKOE BOCIIUTAHUE:
- c(pOopMHPOBAHHOCTh POCCHMCKON TpaXJAaHCKOH HWACHTUYHOCTH, YBAXKEHHS K MPOLUIOMY |
HACTOALIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSM POCCHHCKUX
MaTE€MaTUKOB U POCCUNMCKOM MaTeMaTHYECKOW IIKOJIBI, UCIIOIb30BAHUE ITUX AOCTHKEHHUU B JPYTHX
HayKaX, TeXHOJIOTUSIX, cpepax SKOHOMHKHU;

AYXOBHO-HPABCTBEHHOE BOCIIMTAHME!
- OCO3HaHUE [JyXOBHBIX ILIEHHOCTEW POCCHICKOro HapoAa, CPOPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHMS, ITUYECKOI0 MOBEJEHUS, CBA3aHHOIO C IPAKTUYECKUM IIPUMEHEHUEM JTOCTUKEHUI HAayKu U
JESTENIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHMBOrO OyAyIIero;

3CTeTHYEeCKOe BOCIIUTAHHE!
- DCTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas ACTETUKY MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3ajad, pELICHUH, pacCyKICHUH, BOCIPUUMYUBOCTE K MaTEMaTHMYECKHUM acleKTaM
Pa3IUYHBIX BUJIOB HCKYCCTBA;

(usnyeckoe BocnuTaHme:
- c(pOpMUPOBAHHOCTh YMEHHS NPUMEHATH MaTeMaTH4YeCKHEe 3HAHHUS B HHTEpecax 3J0pOBOTO U
Oe3omacHoro o0pasa >KU3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/0POBBIO (37I0pPOBOE NMHUTAHHE,
cOQIaHCUPOBAHHBINA PEKHUM 3aHATUNA W OTHbIXA, PETyispHas ¢(u3NYecKas aKTUBHOCTH), (HU3NUIECKOE
COBEPULIECHCTBOBAHUE IIPU 3aHATHUIX CIOPTUBHO-03J0POBUTEIBLHON NEATEIBHOCTBIO;

TPYAOBOE BOCIIMTAHME!
- TOTOBHOCTh K TpYyAY, OCO3HAaHHE IICHHOCTU TPYAOMIOOUs, WHTEpeC K pazIuuHbIM cdepam
npoecCuOHANBHOM JESTENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€ MNPUWIOKEHUSIMH, YMEHHE
COBepIIIaTh OCO3HAHHBIM BBIOOp Oynyimied mpodeccuu W peann30BBIBATH COOCTBEHHBIE KH3HECHHBIC
MJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHI0 M CaMOOOpa30BaHUIO Ha
INPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUM NPAKTUYECKUX 3ahad
MaTeMaTU4eCKOil HalpaBJIeHHOCTH;

IKOJIOTHYeCKOe BOCIIUTAHHE:
- c()OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpbl, TOHHUMAaHUE BIUSHUS COLHATbHO-3KOHOMHYECKHUX
IPOIIECCOB HAa COCTOSIHME MPUPOJHOM M COIMAJIBHON CpeAbl, OCO3HAHWE TJI00aJbHOrO XapakTepa
9KOJIOTHYECKHUX MpoOJIeM, OpUEHTAIMsI HAa IPUMEHEHHEe MaTeMaTUUECKUX 3HAHUM Ui pelieHus 3a1a4
B 00JaCTH OKpY’KaloLIe cpenbl, MIaHUPOBAHUE MOCTYMKOB U OLIEHKH MX BO3MOXHBIX MOCIIEACTBUN
JUJIS1 OKPY>KAIOIIEeH Cpeibl;

HEeHHOCTH HAYYHOI0 MO3HAHUS:
- chopMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIECTBEHHON TPAKTUKH, IOHMMAaHUE MaTeMaTHYecKod Haykh Kak cdepsl 4YeroBedecKOn
NEeSTENIbHOCTH, 3TANoB €€ pa3BUTHUSA M 3HAYMMOCTHU JUIsl Pa3BUTHS LUBUIM3ALUH, OBIIAJICHUE SI3bIKOM
MaTeMaTUKd M MaTeMaTHUYeCKOM KyJIbTypol Kak CpeIACTBOM IIO3HaHWS MHpa, TOTOBHOCTH
OCYIIECTBIISATH IPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE.



MeTtanpeamMeTHble pe3yJabTaThl
MertanpeameTHble pe3ynbTaThl OCBOEHHS MporpamMmbl ydeOHoOro mpeamera «MaTemaTHKa»

XapaKTEPU3YIOTCS OBJIaJI€HUEM YHUBEPCAIbHBIMU MO3HABATEJILHLIMHU JIEHCTBUSIMHU,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU JIEUCTBUSIMH, YHUBEPCAITbHBIMU pPEryJIaTUBHBIMU
NENCTBUSIMMU.

1. YHuBepcanbHbIC NMO3HaBaTeJdbHbIE ICHCTBUS, oOecrieunBaroT (GopMupoBaHUEe 0a30BBIX
KOTHUTHBHBIX MTPOIIECCOB YYAIIMXCs (OCBOSHHE METO/I0B MTO3HAHUS OKPY’KAIOIIET0 MUPA; IPUMEHEHHE
JIOTHYECKUX, UCCIIEIOBATEIBCKHUX OIEpaInii, yMeHUH padboTath ¢ HHQOpMAaIHeii).

Ba3oBble JJornyeckue aeicTBHA:

- BBIBISTH M XapaKTepU30BaTh CYILECTBEHHbIE NPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB, IMOHSTHH,
OTHOLIECHUA MEXIy HOHATHAMH, (GOPMYIUPOBATH ONpPEICNICHUS IOHATUH, YCTAHABJIHUBATh
CYIIECTBEHHBI NpPU3HAK KiaccU(UKalKu, OCHOBAaHUS s OOOOIIEHHS M CpPaBHEHUS, KPUTEPUHU
IPOBOJIUMOI0 aHAJIN3a;

- BOCHOpUHUMATh, (OpMyTuUpoBaTh M NPeoOpa3OBbIBATH CYXICHHUS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILNE, YCIOBHBIE,

- BBUIBJISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3UM W MPOTHBOpEYHs B (hakTax, MaHHBIX,
HaOJIOAECHUSAX U YTBEPXKICHMSX, Ipe/uaraTb KPUTEPUM JJs BBIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

- JlenaTh BBIBOABI C HCIOJb30BAHHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUI 110 aHAJIOTHH;

- IPOBOJUTH CAMOCTOSITENIbHO [OKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKAECHUH (NpsiMble M OT
IPOTHBHOTO), BBHICTPAUBATh apryMEHTAIUIO, IPUBOAUTE MPUMEPHI U KOHTPIPHUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

- BBIOMpaTh crmocod pemeHus y4dyeOHOM 3amaun (CpaBHMBATh HECKOJIBKO BapUAaHTOB pELICHUS,
BbIOMpAaTh HanOOJIEEe MOIXOASIIMMI ¢ Y4ETOM CaMOCTOSITENbHO BBIIEICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bCKue 1eHCTBHA:

- MICTIOJIB30BaTh BONPOCHI KaK MCCIEI0BATENbCKUM HHCTPYMEHT MO3HAHUs, (OPMYIUPOBATH BOIPOCHI,
¢uKcupyomue MNpoTUBOpeYne, MpodiieMy, YyCTaHABIMBaTh HMCKOMOE U JlaHHOE, (OpMUPOBATh
TUIIOTE3Y, ApIrYMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

- TPOBOAMTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, HCCIIEAOBAHHE IO YCTaHOBIICHHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJIEHHS, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

- CaMOCTOSITENIbHO (OPMYIMPOBaTh OOOOMIEHHS W BBIBOJBI IO pe3yjbTaTaM IMPOBEAEHHOTO
HaOJIOIeHUs, HMCCIEeIOBaHUSA, OIICHHWBATh JOCTOBEPHOCTH IIOJIYYCHHBIX pE3yJIbTaTOB, BBIBOJOB U
00001IeHNI];

- TPOTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE IPOLIECCA, a TAKXKE BBLIBUraTh HPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Paborta ¢ undopmanmeii:

- BBIABIIATH Je€(GUIUTH HH(GOPMALMK, TaHHBIX, HEOOXOIUMBIX U1 OTBETA HA BOIPOC U JAJIS PEIIECHUS
3a/a4u;

- BBIOMpPATh MHPOPMALIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMaTU3UPOBATh U
UHTEPIPETHPOBATH UHPOPMALIUIO PA3TUYHBIX BHJIOB U ()OPM MPEICTABICHUS;

- CTPYKTypUpOBaTh HH(OpManuio, MNpPeACTaBIATh €€ B pasIMyHbIX (OpMax, HIUIIOCTPUPOBATH
rpaduvecKu;

- OLIEHUBATh HAJEKHOCTh MH(OPMAIIH 110 CAMOCTOSITENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

2. YHuUBepcaJibHble KOMMYHMKATHBHBIE JCHUCTBUS, 00ecrnednBaoT Cc(HOPMUPOBAHHOCTD
COLMAJIbHBIX HABBIKOB YYaIIUXCSl.

OO0menue:

- BOCIIPUHMMATh U (OPMYJIMPOBATh CYXKJEHHS B COOTBETCTBHM C YCJIOBUSAMHU M LEISIMHU OOLICHU,
SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NHUCHMEHHBIX TEKCTax, /aBaTh
HOSCHEHMs 10 X0y PeLIeHUs 3a7aui, KOMMEHTUPOBATh I1OJIy4YEHHbII pe3ysbTar;

- B X071 00CYXXIeHH 3a/1aBaTh BOIMPOCHI MO CYIIECTBY O0CYKAaeMOM TeMbI, MPOOJIEMBbI, peraeMoi
3aJjau, BBICKA3bIBaTh WJEH, HALIEJICHHbIE HA IIOUCK PEIIEHUs, CONOCTaBIATh CBOU CYXKIEHHUS C



CYXJIEHUSIMH JPYyTUX YYacCTHUKOB JHajiora, OOHApyXUBaTh pa3IU4M€ M CXOJICTBO TO3ULUH, B
KOPPEKTHOH (opme (HopMyIMpOBATh PA3HOITIACHS, CBOU BO3PAXKEHUS;
- IpPEACTaBIATb Pe3yNbTaThl pEHIEHHUs 3aJadyd, OKCIEPUMEHTA, MCCIEAOBAHUSA, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (pOpMaT BBICTYIUIEHHA C Y4ETOM 3a7ad MPEe3eHTALUUd U OCOOEHHOCTEH
ayJIUTOPUH.

CorpyaHunyecTBo:
- MIOHUMATh U HCIOJb30BATh MPEHMYILECTBA KOMAaHIHON M WHAWBUIYAIBHON pabOThl MPH pEIICHUN
y4eOHBIX 3ajJay; IpPUHUMATh L€JIb COBMECTHOH JEATENbHOCTH, IIJIAHUPOBATh OpPraHU3ALUIO
COBMECTHOM PabOThl, pacHpenesaTh BUAbI paboT, JOrOBapUBaThCs, 00CYXKIaTh MPOLECC U PE3yIbTaT
paboTbl; 06001AaTh MHEHHS HECKOJIBKUX JIIOCH;
- Y4acTBOBATh B TPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUM, «MO3TOBBIE IITYPMBD» U
UHBIC); BBIMOJHATH CBOIO 4YacTb Pa0OOThl M KOOPAMHUPOBATH CBOM ACWUCTBHUS C JPYTMMHU YJICHAMHU
KOMaH[bl; OLEHMBATh KAauecTBO CBOEro0 BKJIaJa B OOMMH MHPOAYKT IO  KPUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3. YHuBepcanbHble peryJasiTUBHbIE JCHCTBHUS, 00ecneurnBaOT (OPMUPOBAHHUE CMBICIOBBIX

YCTAHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranmszaums:
- COCTaBIATH IUIaH, AITOPUTM PEIICHHs 3aJa4yH, BHIOMpATh CIIOCO0 PEHIeHUs ¢ Y4ETOM HMMEIOUINXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHHH C
y4€TOM HOBOI MH(OpMAITHH.

CamMoKopTpOJIb:
- BJIAJEeTh HaBBIKAMU II03HABATENbHOW pe(IeKCUM KaK OCO3HAHUS COBEpPUIAEMBIX JEHCTBHHA U
MBICIIUTENIBHBIX IPOLECCOB, UX PEe3yJbTaTOB, BIAJAETh CIOCO0AMHM CAMOIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yibTaTa pelieHHsl MaTeMaTH4YeCKON 3a1auH;
- IPEABUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUHU 3a/la4i, BHOCUTh KOPPEKTUBHI B
JIeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEM;
- OLIEHMBATh COOTBETCTBHE pE3yNbTaTa IEIH U YCIOBUSAM, OOBSCHATH MPUUYMHBI JOCTHKCHHUS WIU
HEJIOCTUKEHUS PE3yJIbTaTOB JAEATENBHOCTH, HaXOAUTh OLIMOKY, aBaTh OLIEHKY NPHOOPETEHHOMY
OTIBITY.

IIpeamerHbie pe3yibTaThI

OcBoenne ydeOHOro Kypca «AnreOpa ¥ Hadyajla MAaTeMaTHYECKOTO aHajIn3a» Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHUS JOKHO 00ecreunBaTh OCTIDKEHUE CIEAYIONUX IPEAMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB:

10 xaace

Yucyia 1 BLIYUCTICHUS

OnepupoBarh MOHATHSIMH: paIlOHATBHOEC M JEHCTBUTEILHOE YHUCIIO, OOBIKHOBEHHAs W
JeCATUYHAS P00k, TPOLICHTHI.

BeimonHaTs apudmeTnuecKue onepamnyy ¢ palMoOHAIBHBIMU U JIEHCTBUTEIIEHBIMU YHCIIAMHU.

BrimonasaTe npuOmkEHHBIC BRIYMCICHUS, UCTIONB3Ys IIPaBUIa OKPYTJICHUS, 1eTaTh MPUKUAKY
Y OLICHKY pe3yJIbTaTa BbIYMCICHU.

OnepupoBarh TOHATHUSAMHU: CTENEHb C IEIBIM IIOKa3aTelieM; CTaHAapTHas ¢opma 3arucu
NEHCTBUTENLHOTO YMCIIa, KOPEHb HATYpPaIIbHON CTETEHU; UCTIOIB30BaTh MOIXOAIIYI0 (GOpMY 3amucH
JIEUCTBUTENIbHBIX YUCET JJISI PEIICHUS TPAKTUYECKUX 3a71a4 U MPEACTABICHUS JaHHbIX.

OnepupoBarh MOHSATUAMH: CUHYC, KOCUHYC M TaHT'€HC MPOM3BOJBHOIO YIJIa; UCIOJIb30BaTh
3aMuCh MPOU3BOJIBHOTO YTJIa 4Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKITHH.

YpaBHeHUS M HEPABEHCTBA

OnepupoBarh MOHATHSIMU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; II€J0€, PAIMOHAIBHOE,
MppalrOHAIILHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHE;

BrmonssaTh npeoOpa3oBaHms TPUTOHOMETPUUYECKUX BBIPAKECHUI n pearb
TPUTOHOMETPUUYECKUE YPABHEHHS.

BrimonHsaTe mpeoOpa3oBaHUs IEIBIX, PAlMOHAIBHBIX W HMPPAIMOHAIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE THUIIBI UEIBIX, PALMOHAIBHBIX U UPPALMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.
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[IpuMeHATh ypaBHEHHMS W HEpPABEHCTBA /JIA PEIICHUS MaTeMaTHYeCKUX 3ajlad U 3aJad u3
pa3IUYHBIX 00JIaCTeH HAyKW U PEATbHOM JKU3HHU.

MonenupoBaTh peajabHble CUTYallud Ha S3bIKE alnreOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA I10 YCIOBUIO 33/1a4H, MCCIIEAOBATh MOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHUEM allrapara
anreOpsl.

DOyHKUMH U TPaPuKu

OnepupoBaTh MOHATHAMHU: (PYHKIUS, CIIOCOOBI 3aJaHMs (YHKIUHU, 00JIACTHh OIpEaeNICHUS U
MHOECTBO 3HaYeHUH QyHKIMH, rpaduK PyHKIUH, B3AUMHO 0OpaTHBIE ()YHKIIUH.

OnepupoBaTh MOHATUSMHU: YETHOCTh M HEYETHOCTh (GYHKIUHU, HYIH (DYHKIHMH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Ucnonw3oBatk rpaduku GyHKIUN 111 pelieHUs] ypaBHEHHUH.

Ctpoutb M uyMTaTh rpaduKd JMHEHHOM (YHKIMH, KBaJApPaTUYHON (YHKIMH, CTEHNEHHOMN
(GYHKIMH C LIEIbIM TOKa3aTEeNEM.

Hcnons3oBare rpaduku (QyHKOMNA IS KCCIEIOBAaHHUS TPOIECCOB W 3aBUCHMOCTEH MpHU
pelIeHnH 3aJa4 U3 JAPYrux Y4eOHBIX MPEIMETOB U pealbHOM JKHU3HM; BBIpaXKaThb (QopmyiaamMu
3aBUCUMOCTHU MEXIY BEIMUMHAMH.

Hauyana maTeMaTH4eckoro anajimsa

OnepupoBarh MOHSATUSAMHU: TMOCIEAOBATEIBHOCTh, apuU(pMETHUECKas U TIeOMEeTpHYecKas
IIPOTPECCHUH.

OnepupoBaTh MOHATUSMH: OCCKOHEYHO YOBbIBaroIias reoMeTpuyeckas IMpOrpeccus, cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON TTPOTPECCHH.

3amaBarh MOCIEIOBATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN U MPOTPECCUM U1l PEUICHUS] PeaIbHBIX 3a/1a4
MPUKIIATHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

OnepupoBarh NOHIATUSIMU: MHOKECTBO, ONIEpaIlUU HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Ajs OMHCAHUS pPealbHBIX MPOIECCOB U
SIBIICHUU, TIPY PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX IPEIMETOB.

OmnepupoBarh NOHATUSAMU: OIpe/IeTICHIE, TeOpeMa, CIEACTBHE, JOKA3aTeIbCTBO.

11 kaace

Yucia v BBIYUCTCHUA

OnepupoBarh MNOHATHSAMU: HaTypajbHOE, LIEJI0€ YHUCIIO; WUCIOIb30BATh MPU3HAKU JEIMMOCTH
LEJBIX YHCEll, Pa3JI0’KEHHUE YUCIa HAa MPOCThIE MHOXKUTENH JIJIsl PEIICHUs 3a4au.

OnepupoBaTh NOHATHEM: CTENIEHb C PALIMOHATIBHBIM I10KA3aTEJIEM.

OmnepupoBarh MOHATUAMHE: JIOTApU(M YKCTIA, JECATHYHBIC U HATypPaAIbHEIC TIOTapU(MBIL.

YpaBHeHHsI M HEPABEHCTBA

[IpuMeHsITh CBOMCTBA CTENECHU AJIsI IPEeoOpa3oOBaHUsl BHIPAKCHHI;, ONEPUPOBATH MOHITHIMHU:
MIOKa3aTeIbHOE YPABHEHHWE M HEPABEHCTBO; PEIIATh OCHOBHBIEC THUIIBI ITOKA3aTENIbHBIX YPaBHEHUH W
HEPaBEHCTB.

BommonusaTe  mpeoOpa3oBaHMsl  BBIpQXEHHM, coAepXallux Jorapudmsl; ONepupoBaTh
NOHITUSIMH:  JorapuMHUYEecCKOe ypaBHEHHWE ©  HEPAaBEHCTBO; peIIaTh OCHOBHBIC  THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUM U HEPABEHCTB.

Haxoautsb pemieHust mpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMH: CUCTEMA JIMHEWHBIX YPaBHEHHM M €€ PELIECHHE; HCIIOIb30BAThH
CUCTEMY JINHEWHBIX YPABHEHUM NJIsl PEIICHUS TPAKTUYECKUX 3a/1a4.

Haxonute pemieHus mpocTEeHIIMX CHUCTEM U COBOKYITHOCTEM palMOHAIBHBIX YpPAaBHEHUU U
HEPaBEHCTB.

MonenupoBaTh peajbHble CUTYallud Ha SI3bIKE alreOpbl, COCTABIIATH BBHIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI 10 YCIOBUIO 33J1a4H, UCCIEA0BATh MOCTPOCHHBIE MOJIENIH C UCIOIb30BaHUEM
armapara ajreOphl.

DYyHKUMH U TPapuKu



OnepupoBarh MOHATUAMU: MEepUOIUYecKass QYHKIUS, TPOMEKYTKH MOHOTOHHOCTH ()yHKITUH,
TOYKH JKCTpeMyMma (GyHKIUHM, HauOoJiplliee M HaMMEHbIlee 3HaueHUs (QYHKIUU Ha MPOMEKYTKE;
UCIIONIb30BATh UX IS UCCIIEIOBaHUS (DYHKITUH, 3aIaHHOMN rpaduKoMm.

OnepupoBarb MOHSTUSIMHU: rpadguku MOKa3aTeJIbHOM, JorapupMUIECKOM u
TPUTOHOMETPHYECKUX (DYHKIUN; M300pakaTh WX HA KOOPJUHATHOHN IJIOCKOCTH W HCIIOJIb30BATh IS
peuieHusl ypaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM TNIOCKOCTH Irpa)UKX JTMHEHHBIX YPaBHEHUH U UCTIOIb30BATh UX
JUUISL pEUIEHUS] CUCTEMBI JIMHEUHBIX YPABHEHHIA.

Hcnonb3oBath rpaduku GyHKIUN A UCCIEIOBAaHUS MPOLECCOB M 3aBUCUMOCTEN U3 JAPYTUX
y4eOHBIX TUCIUTUIHNH.

Hayana maTteMaTH4ecKoro aHajimsa

OnepupoBarh TOHATUSMU: HEMpEpbIBHAS (YHKIUS; MPOU3BOAHAS (DYHKIIMH; HCIIOIH30BATH
TEOMETPUUYECKHUIN ¥ (PU3MUECKHUI CMBICT TTPOU3BOIHOM JIJISl PEIICHUS 3a1a4.

HaxomuTh TpOM3BOAHBIE JJIEMEHTAPHBIX (DYHKIWN, BBIUUCIATH TMPOU3BOJHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTh MPOU3BOIHYIO ISl ICCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTh M SKCTPEMYMHI,
MPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHHUIO IPapUKOB.

Hcnonbs30BaTh NpOU3BOAHYIO JII HAXOXKACHUS HAWTYUYLIEro pEUIeHUs B MPUKIATHBIX, B TOM
YHUCJIE COUNATBHO-3KOHOMMYECKUX, 3a/1a4ax.

OnepupoBarh TMOHATUSMHU: TEPBOOOpa3Has W UWHTETPA, IMMOHUMATh TE€OMETPUYECKHI H
buznyecKkuit CMbICT UHTETpaa.

HaxomuTth mepBooOpa3HbIe AJIEMEHTapHBIX (YHKIUN; BBIYUCIATH HHTETpail Mo Gopmyre
Herorona—Jleiiouura.

Pemarp npuknagHple 3aadd, B TOM YHCIIE COIHMAIBLHO-)KOHOMHYECKOTO M (PU3UYECKOTO
Xapakrepa, CpeICTBaMH MATEMATHYECKOT0 aHAJIN3a.

3. TemaTH4eckoe IVIAHUPOBaHHUE

10 xknacce
N KosamndecTBo 4yacoB Bcero
0 /;1 HaumeHoBaHuUe pa3aenoB U TeM NPOrpaMMbl Beero Kontponbnbie | IIpakTHueckme
padoThI padoThI
1 MHoXecTBa palMOHAIBHBIX W JEHCTBUTEIBHBIX 20 1
" | uucen. PanioHanpHbIe YpaBHEHUS] M HEPABEHCTBA
2. | ®yskuuu u rpadukn. CTeneHsb ¢ HelbIM MoKa3zaTeIeM 12
3 Apudmernaeckuii KOpEHb n—oi CTETICHHU. 20 1
" | MppammonanbHble ypaBHEHHUS 1 HEPABEHCTBA
4 @opMyNnbl  TPUTOHOMETPUU. | PUTOHOMETPUUECKHE 34 1
ypaBHEHUS
5. | IlocmenoBaTeIbHOCTH M MPOTPECCHH 11 1
6. | IloBropeHue, 0000IIEHNE, CUCTEMATH3alIMs 3HAHUI 5 1
O0111ee KOJUYECTBO YacOB 110 MPOrpaMme 102 5
11 knace
N KosnnyecTBO 4acoB Bcero
I /;1 HaunmeHoBaHnue pa3aesioB ¥ TeM NPOrpaMMBbl Beero Kontpoabnsie | IlpakTuueckue
padoThl padoThl
Crenenb c palroHAIBHBIM MOKa3aTelleM.
1. | [oka3arenbHas ¢ynkums. [lokasarenbHble ypaBHEHUS 17 1
U HEPABEHCTBA
5 Jlorapudmudeckas  Gyukuus.  Jlorapudmuueckue 14 1
YpaBHEHUSI U HEPABEHCTBA
3 Tpuronomerpudeckue GYHKIMH W WX TpaguKy. 7 1
" | TpuroHomeTpuuecKkre HepaBEeHCTBA




4. | IlpousBoaHas. [IpuMeHeHHE TPOU3BOTHON 23 1

5. | MuTerpan u ero mpuMeHEHHs 8 1

6. | Cucrembl ypaBHEHHIH 11 1

7. | HatypanbHble U 1iemble yncia 4

8. | IloBropenue, 0000IIEHUE, CUCTEMATH3AIMs 3HAHUI 18 2
OO11ee KOJTUUECTBO YACOB 10 MMPOrpamMMe 102 8

4. Conepskanue y4eOHOI0 nmpeamMera

10 xkaace
(102 gacoB)

Yucna u éviuucnenun

Parmonanbupie uncna. OOBIKHOBEHHBIE W JECSATUYHBIE JpOOH, MPOLEHTHI, OECKOHEYHBIE
nepuoanydeckue Apodu. Apudmernyeckue onepanuy ¢ pardoHaIbHBIMU YHCIAMH, PeoO0pa3oBaHUS
YHCIIOBBIX BhIpakeHUH. [IpuMeHeHune apoOeil W MPOLEHTOB Ui PELICHUs NPUKIAIHBIX 33134 U3
pa3IMYHBIX OTpaciell 3HaHUW U peaTbHOU KU3HU.

JleWicTBUTENbHBIE YHWCla. PanuvoHanpHBIE M HppalMOHANbHBIE 4YHcha. Apudmernueckue
ornepanuu C JeHCTBUTENbHBIMH uuciaMu. [IpuOnak€HHbIE BbIYMCIEHUS, MpaBUia OKPYIJICHHS,
NPUKUAKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUM.

Crenenr ¢ 1ensiM TokasareneM. CranpgapTHas Qopma 3amucu JACHCTBUTEIBLHOTO YHCIIA.
Hcnonp3oBanue moaxossiieil GopMbl 3alHMCH JACHCTBUTEIBHBIX YHUCEN Ui PEHICHUs MPaKTHYECKUX
3a/1a4 ¥ IPEJICTaBIICHUS ITaHHbIX.

Apudmerndeckuil KOpeHb HaTypaibHOH creneHH. JlelicTBus ¢ apupMETHYECKMMU KOPHAMHU
HaTypaJibHON CTETECHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO ApryMEHTA.

Ypaeénenusn u nepasencmea

ToxxaecTBa U TOKIECTBEHHbIE TPEOOPA3OBAHUS.

[IpeoOpa3oBanue TPUTOHOMETPUYECKUX BbIpaXeHUH. (OCHOBHBIE TPUTOHOMETPHUYECKUE
bopMyIIHL.

YpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo MHTEPBAJIOB.

Pemenue nenbix u IpoOHO-pAlIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pewrenne nppaloHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemienue TpuroHOMETpUYECKUX YPAaBHEHUM.

IIpumeHeHne ypaBHEHMI M HEPAaBEHCTB K PEUICHMI0 MAaTeMaTHYECKMX 3ajad M 3anad u3
pa3IUYHBIX 00JIaCTeH HAYKW U PEaTbHOM JKU3HHU.

Dyukyuu u cpaguxu

OyHk1us, crocoObl 3ananus Gyuakuu. ['paduk ynkuu. Bzaumuo oOpaTHbie GyHKITHH.

OO6nacte ompeneneHus M MHOXeCTBO 3HaueHUi ¢yHkumu. Hymu ¢ynkumu. ITpomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITUH.

CrenenHass (DyHKIMS C HaTypalbHbIM M IIeJBIM IOKa3aTeneM. E& cBoiictBa u rpaduk.
CgoiicTBa 1 rpadUK KOPHS N-0il CTETICHHU.

Tpuronomerpuueckasi OKpy>KHOCTb, OIpPEeNICHHE TPUTOHOMETPUUYECKUX (YHKIUNA YHCIOBOTO

apryMeHTa.
Hauyajia MaTeMaTH4YeCKOI0 aHAJIH3a
IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IIOCJIENOBATEILHOCTEH. MoOHOTOHHEIE
MOCJIEIOBATEILHOCTH.



Apudmerndeckas U reoMeTpruecKas nporpeccu. beckoneduHno yObIBaromias reoMeTpuieckas
nporpeccusi. CymMma OECKOHEYHO YOBIBaIOIeH reomerpuueckoi mporpeccun. dopmyna CloXHBIX
poLeHTOB. Vcosib30BaHNEe IPOrPECCUN ISl PELIEHMS] pealIbHbIX 3a/1a4 IPUKIIAIHOIO XapakTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omnepanuu Haj MHokecTBaMu. Jlmarpammel Olinepa-Benna. [lpumenenue
TEOPETHUKO-MHOKECTBEHHOTO anmnapara Jiyisl OMUCaHUs PEAbHBIX MTPOLIECCOB U SIBJICHUM, IPU PELLICHUN
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIEACTBUE, T0KA3aTEIBCTBO.

11 kiaace
(102 gacoB)

Yucna u evluucnenun
Hatypanbuble u uensie yncina. [I[pu3Haku 1e1MMOCTH LENbIX YHCE.
Crenenb ¢ pallMoOHaIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.
Jlorapudm yucna. JlecaTuyHblie U HATYpaJbHbIE JOrapU(PMBbIL.

Ypaeénenus u nepasencmea

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBIL.

[IpeoOpa3oBanHue BbIpaxeHH, COAEPIKALIUX CTENEHHU C palliOHAIbHBIM ITOKA3aTEJIEM.

IIprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS 1 HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS! H HEPABEHCTBA.

CucteMbl JMHEWHBIX ypaBHEHHWU. PemieHne MNpUKIAIHBIX 337a4 C MOMOIIbI0 CHCTEMBI
JIMHEUHBIX YPABHEHUMN.

Cuctembl 1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMATUUYECKUX 3a7ad U 3a1ad
13 pa3JINYHBIX 00JIacTel HAYKU U PEaTbHOM JKU3HHU.
Dyukyuu u cpaguxu

Oynknus. [lepuonnueckue Gynknuu. [IpoMexxyTkn MOHOTOHHOCTH (DYHKITUU. MaKCUMyMBbI U
MUHUMYMBI QyHKIKMU. Haubonbiee 1 HauMeHblIee 3HaueHne (QyHKIIMH Ha TIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U TpadUKH.

[Toka3zarenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpaduKu.

Hcnons3oBanne rpadmkoB PyHKITUN STl pEIICHUS] ypAaBHECHUHN U JIMHEWHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GYHKIUN U UCCIIEIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U PEaTbHOM KUBHU.
Hauana mamemamuueckozo ananusa

HenpepriBable pyHKIIMU. MeTon MHTEPBAIOB JIJIsl pELICHHS] HEPABEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerpuueckuit 1 GU3NMIECKH CMBICI TPOU3BOIHOM.

[Tpou3BogHbie dneMeHTapHBIX GYHKIMA. DOpMyNIbl HAXOXKIEHUS MPOU3BOIHOU CYMMBI,
IPOM3BEACHHUS M YACTHOTO (DYHKIIHHA.

[IpuMeHeHne MPOM3BOIHON K HMCCICIOBAHWUIO (YHKIIMA HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbBIIET0 3HaUCHHUS (DYHKIIMH Ha OTpPE3Ke.

[IpuMeHeHrne NpOM3BOHOM JUIsl HAXOKACHUS HAWIYYILIEro PElIEeHUs B NPUKIAIHBIX 3a/]a4ax,
JUISL OTIPEIENIEHUs] CKOPOCTH IpOoLIecca, 3a1aHHOT0 (OpMYIION MK rpadukom.

[TepBooOpasnas. Tabmuia nepBooOpa3HbIX.

WuTerpan, ero reomeTpudeckuii U Gu3nYecKuii cMbIci. Beraucnenue uHTerpana mo gopmysme
Herorona-Jleiioauma.
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KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE

110 YYEBHOMY IIPE/IMETY

«AJITEBPA H HAYA/IA MATEMATHYECKOI'O AHAJTU3A»

10 KJIACC
Ne ni/m Tema ypoxa Tnamipye Aara
Mas 1aTa NpoBeIeHUs

1. Muoscecmeo payuonanbHovix u 0eiicmeumenbHoixX yucei.

Payuonanvuvle ypasHeHus u HepageHcmada 20 uacos

1 1 MHoxecTBO, olepalvy HajJ MHOXecTBamMu. Jluarpammbl
Diinepa-Benna

2 5 Panmonaneubie  umcna. OOBIKHOBEHHBIE U JICCATHYHBIC

' " | apo6u, npoueHTHl, O6eCKOHEYHBIE IEPUOTUIECKUE TPOOH

3 3 ApudmeTryeckre omnepanyd ¢ paruoOHAIBHBIMU YHCIIaMHU,
npeo0pa3oBaHMs YHCIOBBIX BBIPAKEHHUN

4 4 [Ipumenenune npo6ef1 Als PELICHUS NPUKIATHBIX 3a7a4 U3
Pa3IUYHBIX OTpaciicii 3HAaHUN U peabHOH KU3HU

5 5 [Mpumenenne MPOLCHTOB /IS PCIICHNS MPUKIATHBIX 32724
W3 pa3INyHbIX OTpaciel 3HAHWH B peabHOW YKH3HU

6 6 PeIJ_IeI{I/I}I NPUKIAZAHBIX 3a7ad M3  PasIMHBIX oTpacien
3HAHHUU U peaJIbHOM KU3HU

7 7 JeiicTBuTenbHbIE YKciia. PallioHalbHbIE U UPPALIMOHAJIbHBIE
qrcia

8. 8. | ApudmeTruecKue onepanuu ¢ JeHCTBUTESIbHBIMU YHUCIAMU

9 9 [TpubnmkEéHHBIE  BHIYUCIICHUS, NpaBUia  OKpYIJICHN,
NPUKHUKA U OIIEHKA PEe3YJIbTaTa BRIYUCICHUI

10. 10. | ToxmecTBa M TOKISCTBEHHBIC MPEOOPA30BAHUS

11. 11. | YpaBHeHHE, KOPEHb YPaBHEHHS

12. 12. | HepaBeHCTBO, pellieHUE HEPAaBEHCTBA

13. 13. | Meroa HHTEPBAJIOB

14, 14, Pemenne 1enbIx W IpoOHO-pAIlMOHANBHBIX YpaBHCHUHA |
HEPABECHCTB
KonTponbHas paboTta mo TemMe «MHOXKECTBa paIlliOHAITBHBIX

15. 15. | ¥ [eHCTBHUTENBHBIX dYHCEN. PanuoHanbHBIC YpaBHCHHUS U
HEpaBEHCTBAY

16. 16. | YpaBHeHUs ¢ MOAYIIEM

17. 17. | HepaBeHCTBO ¢ MOaynEM

18. 18. | CucteMmsbl CI0KHBIX YpaBHECHHH

19. 19. | Cucrtembl HEpaBEHCTB

20. 20. | YpaBHEHHUs C mMapaMeTpOM

2. @ynxkyuu u 2pagpuxu. Cmenens ¢ uevlm noKazamenem 12 yacoes

21 1 OyHKIHA, croco0bl 3ajanus QyHKkIuu. B3aumHO oOpaTHBIC
dbyHKIIMN
I'padbuk dyHkiuu. OO0IacTh ONPEACICHUS W MHOMXECTBO

22. 2. |3HaueHwi Qyuxkumd. Hymum  GyHknmu.  [TpomexyTku
3HAKOIMIOCTOSIHCTBA

23 3 Yérueie u HeuérHbie ¢GyHKIMH. [locTpoeHHME TpaduKoB C
YYETOM YETHOCTH

o4, 4 CT?HCHL ¢ 1ensiM mmokasatenieM. CtanmapTHas opMa 3aIucH
JICHCTBUTEIHLHOT'O YHCIIA
HUcnonb3oBanue TTOIXOJIATIICH hop™Mbl 3anmucu

25. 5. | MeHCTBUTENBHBIX YUCEN JUIS PEIICHHS MPAKTUICCKUX 337134 1
NPECTABICHUSI JAHHBIX

2. 6. CreneHHas GYHKIHS ¢ HATYPAIBHBIM U IISIIBIM ITOKA3aTEIICM.
EE cBoiicTBa 1 rpaduk
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27. 7. | I'paduku QyHKIMIA ¢ HATYpaJIbHBIM [TOKa3aTENeM

28. 8. | I'padmku QyHKIUI C LIETBIM MTOKA3aTeNeM

29. 9. | I'padmku pyHKIIMH ¢ IPOOHBIM MMOKA3aTEIEM

30. 10. | [Ipeobpa3oBanue BIpasKeHUH

31. 11. | [IpomMeKyTKH MOHOTOHHOCTH

32. 12. | Ucnonp3oBaHue CABUTOB IpauKkoB

3. Apugpmemuueckuii kopensv n-oii cmenenu. Hppauyuonanvhsie

YpasHeHus u HepaseHcmaea 20 uacos

33 1 OmpeneneHue  apupMETHIECKOTO  KOPHS — HATYypaJIbHOM
CTEHCHU

34. 2. | ApudmeTnyecKuii KOpeHb HATYPAJIbLHOM CTEICHH

35. 3. CpoiicTBa apu(METHUIECKOTr0 KOPHS HATYpaJIbHON CTEIIEHU

36, 4 HpI/IMeHeHI/I? CBOICTB apupMeTHIECKOTrO KOPHS
HATYpaJbHOU CTEIICHH

37. 5. CgoiicTBa apu(PMETHIECCKOTO KOPHS HATYypaJIbHOM CTEIEHU

38. 6. | BelHeceHHE MHOYKHUTEIS 3a 3HAK KOPHs N-0H CTEICHH

39 7 BEICCCHI/IG TIOJIOXKUTENIBHBIX MHOXHTENCH 1103 3HaK KOpHS N-
Ol cTereHH

40. 8. | IIpuBeneHre paguKaIoB K IPOCTEHIIIEMY BUAY

41. 9. IIpuBenenne o f00HBIX KOpHEH N—0# CTETICHH

42. 10. | JeticTBus ¢ apuMETHUCCKUMHU KOPHSIMH N—OH CTEIIEHH

43. 11. | Pemenue uppauroHaibHBIX YpaBHEHUH

44, 12 PerieHne  MppaInioOHATbHBIX  YPABHEHUM  MOBBIIICHHON
CJIO)KHOCTH

45. 13. | PenieHue uppanroHaJbHBIX HEPABSHCTB

16, 14, Pemienne  WppanuoHANbHBIX  HEPABCHCTB  MOBBINICHHOM
CIIOKHOCTH

47. 15. | Pemienne nppannoHaabHBIX YpaBHEHUH U HEPABCHCTB

48. 16. | I'padhuk KOpHs N-Oi CTEICHU

49. 17. | CgoiicTBa u rpadMK KOPHS N-OH CTENCHU

50, 18. KontponbHas padora 1o teme «AprudpMeTnaecKuii KOpeHs n—
ol crenenu. MppannoHalibHbIE YpaBHEHUS] 1 HEPABEHCTBA

51. 19. | PernieHue cucTeM UppalMOHAIbHBI

52. 20. | YpaBHeHHUs U HEPABEHCTBA C MOYJIEM

4. @opmynvr mpuzonomempuu. Tpuzonomempuueckue ypasnenus

34 uaca

53. 1. CuHyC, KOCHHYC W TAaHT€HC YHUCIOBOT0 apryMEHTa

54, 2. | Pagnannas mepa yria

55. 3. | ApKcuHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa

56. 4. | ApKcuHYC, apKKOCHHYC U apKTaHIeHC YUCIOBOTO apryMEHTa

57. 5. TpuroHomeTpudeckas OKpyKHOCTh

58, 6. Tpuronomerpuueckast OKPY>KHOCTb, orpe/esicHre
TPUTOHOMETPUYECKUX (DYHKIIUI YMCIOBOTO apryMeHTa

59. 7. 3aBUCUMOCTh MEXAY QYHKIHMSIMU OJHOTO apryMeHTa

60. 8. OCHOBHOE TPUTOHOMETPHUUYECKOE TOKAECTBO

61. 9. | HaxoxzaeHnue ogHoN QYHKIMH Yepe3 APyrue

62, 10, OCHOBHBIC ~ TPUTOHOMETpHUECKHe (QopMmyisl  J[BoitHOMI
apryMeHT

63. 11 OcHOBHBIC TpHUTOHOMeTpUueckue (opmynbl [1oT0BHHHBIH
apryMeHT

64. 12. | OcHoBHBIE TpHroHoMeTpuueckue hopmyiisl. CymMma yrjios

65, 13 OcHoBHBIE  TpUroHOMeTpuueckue  Qopmynsr.  Cymma
dbyHKIHI

66. 14. | HaxokeHHE 3HAYCHUI TPUTOHOMETPUIECCKUX BhIpAKEHUH

67 15, I[OKa3aTeJII:CTBa paBeHCTBA TPUTOHOMETPUYECKUX
BBIPAKCHHI

68. 16. | BrplunciieHre TPUTOHOMETPHYECKHUX BBIPAKCHUH
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69. 17. | [IpeoOpa3oBaHHE TPUTOHOMETPUIECCKUX BBIPAKEHUH

70. 18. | IlpeoOpa3oBaHKe TPUTOHOMETPHUUECKHUX BHIPAKECHHUI

71. 19. | PerieHue TPUrOHOMETPHUYCSCKUX YPABHEHHUI

72. 20. | CuHyc X paBeH a

73. 21. | Kocunyc X paBeH a

74. 22. | TaHreHc X paBeH a

75. 23. | PerieHne TpUrOHOMETPUUECKUX YPAaBHEHUI

76. 24. | Penienne ypaBHEHHUH pa3jioKeHUEM Ha MHOXKUTEIIH

77. 25. | OgHopoaHbIe YpaBHEHHS

78. 26. | Buasl TpuroHOMeTpUYECKHX YpaBHEHUI

79. 27. | KpagpatuuHbele ypaBHEHHS

80. 28. | PerieHre TPUrOHOMETPUUYECKUX YPAaBHEHHUI

81. 29. | PaznoxxeHne Ha MHOKHTEITU

82. 30. | Pemienue ogHOpPOIHBIX YpaBHEHUH

83. 31. | Beibop pelieHus: Ha IPOMEXKYTKax

84, 30 0O0606menne o temMaM «OCHOBHBIC TPUTOHOMETPHUYCCKUE
(hopmyinbl. TpuroHOMEeTpHUYECKHE YPaBHEHHUSDY

85. 33. | Haxoxxaenne HanOOMIbIIEr0 M HAMMEHBIIETo yria

86. 34 KontponbHas padora mo teme «DPOpMyibl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHEHHSD

6. ITocneoosamenvnocmu u npozpeccuu 11 uacoe
Apudmernyeckass W TeOMETpUYECKas  MPOTPECCHHU.

87. 1. Hcmonp30BaHre TIPOTPECCUU IS PEIICHHS PEATBHBIX 3a71ad
NPUKIIATHOTO XapakTepa
Beckoneuno yOwIBaiomias TreoMeTpHUYecKas MPOrpecCHsl.

88. 2. CymMa  OEcKOHEYHO  YOBIBAalOIIEH  TeOMETpUYECKOH
POTPECCUH

89. 3. ®dopmyiia CJI0KHBIX MPOLICHTOB

90. 4. PopMmyna cI0kKHBIX MpoLeHTOoB. Pemenne 3agau

91 5 Pemenne 3amauy ¢ momommiplo  (OpMYJIBl  yOBIBAIOIICH
POTPECCUH

92. 6. DKOHOMHYECKHUE 33241 Ha apU(PMETHICCKYIO MPOrPECCUIO

93. 7. 3amayu ¢ IPOICHTAMHU

94, 8. Permrenne >KOHOMUUECKHX 32024

95. 9. PenieHne nmpakTUyecKUX 3a7a4

96. 10. | O6o6menne

97, 11, Hrtorosas KOHTPOJIbHAA paborTa. Bceepoccuiickas
npoBepoyHas pabora

9. Iloemopenue, 0606uenue, cucmemamu3ayus 3HAHU 5 uacos

98. 1. | Crenenu

99. 2. IMocTpoenue rpapukon

100. 3. | YoporieHne TpUroHOMETPHUECKUX BBIPAIKCHHM

101. 4. PenreHre TpUrOHOMETPUICCKUX YPaBHEHUH

102. 5. Pemenne TekCTOBBIX 3a0a4
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KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE

110 YYEBHOMY IIPE/IMETY

CAJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJTU3A»

ILnanupyem ara
Ne ni/m Tema ypoxa Py A
asi 1ara nmpoBeacHUs
1. Cmenens c payuonanvhvim noxazamenem. Ilokazamenvnasn gyynkyus.
IlokazamenbHble ypasnenus u HepaseHCcmea 17 uacos
, : TETNCHD C pallMOHATBHBIM MTOKA3aTeNIeM
1 1. |C
2. 2. | CpoiicTBa cTeneHn
3. 3. | [IpeoOpazoBanue BRIpAKEHHN CO CTENICHIMHU
. e00pa3oBaHNE BHIPAXKCHUI ¢ TTapaMeTpaMu
4 4. | Ilpeob
5. 5. | Yopomenue BeIpakeHUH
6. 6. | [IpeoOpa3oBaHue B IPOU3BEACHUE
. 7 IIpeobpa3oBanue BBIPAKCHHMA, COACPKAIIMX pPAUOHATLHBIC
' " | crenenn
8 8 [IpeoOpa3oBaHre BBIPAXKCHUH, COACPIKAIIMX pPallMOHAIbHBIC
" | cTerneHu ¢ MOAyJIEM
9. 9. | Anrebpanyeckue ypaBHEHHS CO CIIOKHBIMU CTETICHSIMH
10. 10. | Ipocreiimue noka3aTeNbHbIE YPAaBHEHUS M HEPABEHCTBA
11. 11. | KBagpaTuuHbie MOKa3aTeNIbHbIC YPABHCHUS U HEPABEHCTBA
12. 12. | PemieHre HEPaBEHCTB METOJIOM HHTEPBAIOB
13. 13. | TlokazaTenbHbIC YpaBHEHUS K HEPABEHCTBA C MOJYJIEM
14. 14. | AnreOpanuecKie HEPaBEHCTBA CO CIOKHBIMU CTEIICHIMHU
15. 15. | IlokazatensHas GyHKUuUs, €€ CBOHCTBA U rpaduK
[MoBTOpeHue U cucTeMaTH3anus yueOHOTO0 MaTepraa 1o TemMe
16. 16. | «CteneHb ¢ palMOHATIBHBIM MMOKa3aTeneM. I[lokasaTenbHas
¢yukuus. [TokasaTeabHbIC YPAaBHEHUS U HEPABCHCTBA»
KonrtposnbHas pabdora mo teme «CTemeHb C panroHAILHBIM
17. 17. | mokasatenem. IlokaszatenmpHast (yHkuusa. [lokasarenbHbie
YpaBHECHUS I HEPABESHCTBAY

2. Jlozapupmuueckan pynkuus. Jlozapugpmuueckue ypasnenus u

Hepagencmea 14 uacos
18. 1. | Jlorapudm uncna
19. 2. | JlecATHYHBIC W HATYpPAIbHBIE JIOTAPUPMBI

3 [IpeoOpa3oBanue MPOCTEHININX BBIPAXCHUA, COACpKAIIUX
20. " | morapugmsI

4 [IpeoOpa3oBaHue BBIPAKEHUH, COAEPIKAIIINX JIOrapru(pMbl BCEX
21. | saos

5 [IpeoOpazoBaHre BBIP@KEHUH, COAEPIKALIUX  JIOrapU(pMbI
22. " | CIIOXHOTrO TUMa
23. 6. | IIpocretimue norapupMuvIecKre ypaBHEHUS U HEPABCHCTBA
24. 7. | Ilpocreiimue porapupMuiIeckre ypaBHEHUS 1 HEPABEHCTBA

3 Jlorapudmudeckre ypaBHEHHS U HEPABEHCTBA, PEUIAIONIIECS C
25 " | IOMOIIBIO Pa3IOKEHUs Ha MHOKUTENN

9 YpaBHeHws, coJiepIKaIiue MOKa3aTeNbHYI0 171
26. " | morapudmMuueckyro GpyHKIHU
27. 10. | JlorapupmMudeckue ypaBHEHHUS M HEPABCHCTBA C MOYJIEM
28. 11. | Pemenne JnorapupMHUUYECKHX YpaBHEHHH H HEPaBCHCTB
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pa3IMYHBIMU CIIOCO0AMU

29. 12. | Jlorapupmuueckas pyHkuus, e€ cBoicTBa U rpaduk

13 Jlorapudmuyeckass (yHKuus, €€ CBOHCTBA W MOCTPOCHUE
30. " | rpadMKa ¢ TOMOLIBIO JBHKEHUS

14 KonTponbHas pabota mo Teme «Jlorapudmudeckas QyHKIIHUS.
31 " | JlorapupmMuueckne ypaBHEHHS i HEPABEHCTBAY
3. Tpuzonomempuueckue gpynxyuu u ux zpaguxu. Tpuzonomempuueckue
HepaseHcmea 7 uacoe

1 Tpuronomerpuueckrne (HYHKIUMH, UX CBOHWCTBA M IOCTPOCHHUE
32. " | rpadMKOB ¢ MOMOLIBIO IPE0OPa30BaHMI
33. 2. | CgoiictBa u rpaduk GyHKIHH SINX.
34. 3. | CeoiicTBa 1 rpaduK QyHKIHH COSX
35. 4. | CpoticTBa u rpaduk GyHKITHN tgX

5 [lpumepbl  pemieHHs  TPUTOHOMETPHUYECKHX  HEPABEHCTB
36. rpadUIeCKUM CIIOCOO0M

6 [Mpumepbl  pelieHHs  TPUTOHOMETPHUYECKMX  HEPABEHCTB
37. " | aHaIMTHYECKH

7 KoutponbHas pabora mno Teme «TpHrOHOMETpUYECKHE
38. " | dynkuuu u ux rpadpuku. TPUTOHOMETPUYECKHME HEPABEHCTBA»
4. Ilpouszeoonasa. Ilpumenenue npouszeoonoil 23 yaca
39. 1. | HenpepoiBHBIC QYHKITHH
40. 2. | Mertox uHTEpBaJIOB JJIsl PEIICHUST HEPABCHCTB
41. 3. | MeTox nHTEpBAIOB AJS PELICHHS APOOHBIX HEPABEHCTB
42. 4. | TlpouzBonHas GpyHKImHA. PU3NIECKUI CMBICIT
43. 5. | lIpoussomHas pynknuu. ['eomeTpuyeckuii CMBICT
44, 6. | I[IpousBoaHbIe AMeMEHTAPHBIX (PYHKIMN
45, 7. | Ilpou3BOHBIC AIIEMEHTAPHBIX (PYHKIUN
46. 8. | IlpousBomHas CyMMbI (pyHKITHI
47. 9. | IlpousBoaHas npousBeacHUS QYHKITUI
48. 10. | IlpousBoaHast yacTHOTO (PYHKUIUH
49. 11. | TlpousBojaHAas MoOKa3aTeNbHON QYHKIIMN
50. 12. | TlpousBojaHas norapupmudeckoil GpyHKIMN
51. 13. | IlpousBoaHas cnoxHOH PpyHKINN

14 IIpuMeHeHNe TPOM3BOTHOM K WCCIICOBAHUIO (DYHKITMH Ha
52. " | MOHOTOHHOCTb M KCTPEMYMBI

15 [IpumeHeHrne TPOM3BOAHOM K MCCIENOBAaHMIO (PYHKIHMHA Ha
53. " | MOHOTOHHOCTH M SKCTPEMYMBI METOJIOM HHTEPBAJIOB

16 HaxoxxneHnne HamOONbIIET0O W HAWMEHBIIETO  3HAYCHUS
54. " | GyHKIMM HA OTpE3KE

17 HaxoxxneHne HamOONBIIET0 W HAWMEHBIIETO  3HAYCHUS
o5 " | ¢pynkumu Ha orpeske. [locTpoeHne npocTeimx rpahuKkoB

18 Haxoxxnenne HamOOmbLIEr0o W HAaWMEHBLIETO  3HAYCHUS
56. " | dynkuum Ha otpeske. I[Toctpoenue rpadhukos

19 Haxoxxnenne HanOOmbLIero W HAaWMEHBLIETO  3HAYCHUS
ST " | GpyHKIMM HA OTPE3Ke VIS CIIOKHBIX (YHKIMH
58. 20. | IMocTpoenue rpadMKoOB € TIOMOIMIBIO ACHMITITOT

21 [IpumMeHeHne TNPOM3BOMHOM IS HAXOXKACHUS HAMIYUIIETO
59. " | pelieHus B MPUKIAIHBIX 33/1a4ax

29 IlpumeHeHue  TPOM3BOJHOW Uil  HAXOXJEHUA  JUIS
60. " | ompezieNieHust CKOPOCTH TIPOLecca, 3aaHHOr0 (HOpMyIIoi UK
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rpadpuromM
93 KonTponbnas padora mo teme «l[IpomsBoanas. [IpumeHenue
61. " | mpou3BOIHOM»
5. Humezpan u e2o npumenenus 8 uacos
62. 1. | llepBoobpa3nas. Tabnuma nepBooOpa3HbIX
63. 2. | IlepooOpa3nast. Tabnuia nepBooOpa3HbIX
64. 3. | UuTerpan, reoMeTpu4ecKkuil CMbICT HHTETpaa
65. 4. | UnaTerpan, pu3andeckuii CMBICT UHTETpala
66. 5. | Beruucnenue unterpana no gpopmyne Hetorona—Jleitoanna
6 Boruncnenue uuTerpana mno ¢dopmyie HproTona—JleliOHuIa
67. " | IocTpoenue rpaduka ¥ HAXOXKIEHHE IUIOMIAIN
7 HaxoxneHnue muomaan QUrypsl, COCTOSANICH U3 HECKOJIBKUX
68. | guryp
69. 8. | KonrponpHas pabota o teme «IHTETpalt U ero MpuMEHEHUE)
6. Cucmemul ypasneHuii 11 uacos
70. 1. | CucreMbl TUHEHHBIX ypaBHEHHUH
5 Pemenue npuknaaHbIX 3a/1a4 ¢ TIOMOIIBI0 CUCTEMbI JIMHEHHBIX
7L ypaBHEHUI
72. 3. | Cucremsl, MoKa3aTeNbHBIX YPABHEHUH W HEPABESHCTB
4 CucreMbl ¥ COBOKYNHOCTH IEJIBIX, JIOrapu(hMUIECKUX
3. ypaBHEHUI1 1 HEPABEHCTB
CucreMbl H  COBOKYITHOCTH  IEJBIX,  PpAIIOHANBHBIX,
74. 5. | uppalMoHAIEHBIX, MOKa3aTeIbHBIX, norapu(GpMUIECKIX
YpaBHEHUI U HEPABEHCTB
6 Hcnonr3oBanne rpadhukoB GYHKIHUNA I PEIICHUS YpaBHEHUH
7. " | v cucrem
7 Hcnonn3oBanne rpadukoB GYHKIHUNA I PEIICHUS YpaBHEHUH
76. " | ucucTeM
77. 8. | HUpparmoHaibHbIE CUCTEMBI C TapaMeTpaMu
78. 9. | [Noka3zarenbHBIC CHCTEMBI C MOTYJIEM
79. 10. | Jlorapudmuueckie CUCTEMBI C MOTyJIEM
80. 11. | KonTposbHas padora o Teme «CUCTEMBI YpaBHCHUN
7. Hamypansnoie u yenvle uucna 4 yaca
81. 1. | HarypanbHble 1 1ienble yucia B 3ajadax
5 HarypanbHble u 1ienbie IpoOHbBIE YnCiia B 3a7a4axX U3 peallbHOM
82. " | Ku3HU
83. 3. | [Ipu3HaKu AETMMOCTH TEJBIX YHCEI
84. 4. | Jlornueckue 3a7auu C MapaMeTpoM Ha MHOXKECTBO YHUCEI
8. Iloemopenue, o606uienue, cucmemamusayus 3HAHUN 18 uacos
1 IToBTOpEHME, 00001Eenne, CHCTEMAaTH3aIMA 3HAHWI:
8. " | KBagpaTHbIE YpaBHEHUS
5 [ToBTOpeHME, 0000IICHNE, CHCTEMATH3AIUsI 3HAHUN: IPOOHO
86. " | muHelHBIE ypaBHEHHS
3 [loBTropenue, o000OIICHNE, cUcTeMaTu3alysl  3HAHWM:
87. " | ypaBHEHHUS ¢ mapaMeTpaMu
4 IToBTOpEHME, 00001Eenne, CHCTEMAaTH3aIM 3HAHWI:
88. " | HepaBeHCTBa METOIOM MHTEPBAIOB
5 IToBTOpeHue, 0000111IeHNE, CHCTEMAaTHU3aIHs 3HAHUI:
89. " | yCIIOXKHEHHBIE HEPABEHCTBA
90. 6. | INoBTopenue, 000011IEHNE, CHCTEMAaTHU3aIUL 3HAHUIL:
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HEPaBEHCTBA C MOAYJIEM

[ToBTOpeHme, 0000MEeHNE, cUCTEMAaTH3AIMS 3HAHUI: CHCTEMBI

91. 7. N
norapupMUIecKuX ypaBHEHUH

3 [ToBTOpeHMe, 00001ICHIE, CUCTEMATH3AIMS 3HAHUM: CHCTEMBI
92. " | mokasaTeNbHBIX ypaBHEHHH

9 [ToBTOpeHMe, 00001ICHIE, CUCTEMATH3AIMS 3HAHUM: CHCTEMBI
9. " | ypaBHeHuii

10 [loBTopenue, o6oOIIeHNE, cHCTEMAaTU3aMA 3HAHUN:CHCTEMBI
9. " | HepaBeHCTB

11 IToBTOpEHME, 00001Eenne, CHCTEMAaTH3aIM 3HAHWM.
9%. " | TpuroHOMeTprYecKre HYHKIMU U UX rpaduKu

12 [ToBTOpeHune, 000OIICHHE, CHCTeMaTH3alus 3HaHWI:
%. " | TPUrOHOMETPHYECKHE HEPABEHCTBA
97. 13. | IlocTpoenue rpaiKOB JIMHEHHOW U CTETIEHHON (QYHKIIIH

14 ITocTpoeHne TpaduKOB MOKAa3aTEIBPHOW M JIOTapH(MHUUCCKON
%. " | dyHKIuM
99. 15. | UroroBas KoHTpOJbHAs paboTa
100. | 16. | UTorosas KOHTpoOJbHAS paboTa

17 O000I1eHre, cUCTEMaTH3alKs 3HAHUH 3a Kypc aireOpsl U
101. " | HaYa MaTEMAaTHYECKOIO aHAJIN3A.
102 18 O00011eHrEe, CUCTEMATHU3alMsA 3HAHUM 3a Kype anreOpsl U

HayaJl MAaTEMATHYCCKOI'O aHaJInu3a
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IIpoBepsiemble TPeOOBAHHUS K pPe3y/1bTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/JbHOM NPOrPaMMbl

10 kiace
Kon . .
DOBEDSIEMOro IIpoBepsieMble MpeaMeTHBIE Pe3yJbTATHI OCBOEHHSI OCHOBHOIl 00pa3oBaTeIbHOI
ponep NMporpaMMbl cpeaHero ooiero 06pa3oBaHus
pe3yJabrara
1 Uwncna 1 BEIYUCICHUS
11 OnepupoBarh MOHATHSMU: PALMOHAIBHOE U JECHCTBUTEIBHOE YHUCIO, OOBIKHOBEHHAs! U
' JecSATUYHAs 1poOb, MPOLEHTHI
19 BoimonHATe apudMeTHUecKue OINepaldd C paldOHANBHBIMA W JCHCTBUTEIbHBIMU
' YyHCcIaMU
13 BoimonuaTe npuOMMKEHHBIE BBIYHMCICHUS, HMCIONB3yS NpaBHia OKpPYIJICHHUS, AENaTh
' NPUKUAKY U OIICHKY pe3yJIbTaTa BEIYMCICHUN
OmnepupoBarh NOHATHSAMU: CTENEHb C LIEJIBIM IIOKa3aTeleM, CTaHIapTHas (opMma 3alucu
14 JEHCTBUTEIBHOTO YHCIIA, KOPEHb HATypajlbHOM CTENEHH; HCIIOJIB30BaTh IOIXOMISLIYIO
' ¢bopMmy 3amucu JEHCTBUTENBHBIX YHCEN U1 PELICHUS NPaKTHUECKUX 3aAad |
IpEeCTaBIECHUs JaHHBIX
OnepupoBaTh IMOHATUSIMM: CHHYC, KOCHHYC U TaHI€HC IIPOM3BOJIBHOIO YIJIa;
1.5 UCIIOJIB30BaTh 3allCh NPOW3BOJIBHOTO YyIyila 4Yepe3 OOpaTHbIE TPHUTOHOMETPHUUECKHUE
hyHKIIIH
2 VYpaBHeHHS U HEpAaBEHCTBA
21 OnepupoBaTh NOHATHUAMH: TOXKICCTBO, ypaBHEHHE, HEPABEHCTBO, 1ENI0e, PAllOHATIBHOE,
' MppaLMOHANTBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUIECKOE ypaBHEHHUE
29 BoimonHATe  1peoOpa3zoBaHUS — TPUTOHOMETPUYECKMX  BBIPDAXKEHMH M pellaTh
' TPUTOHOMETPUUECKUE YPaBHEHUS
BrimonHaTe npeoOpa3zoBaHusl LEJbIX, PALMOHAIBHBIX U UPPAlMOHATIBHBIX BBIPAKCHUN U
2.3 pelaTh OCHOBHBIC THIIBI LENBIX, PALMOHANBHBIX M HpPpAlMOHAJBHBIX YpPaBHEHUH W
HEPaBEHCTB
24 [IpuMeHTH ypaBHEHHsI U HEPABEHCTBA JJISl PELICHHUsI MaTEMAaTHUECKUX 3a1ad U 3a/1a4 U3
' pa3IUYHBIX 00JIACTEeH HAYKH U pealbHOW JKU3HU
MogenupoBaTh peajbHblE CHUTyalldM Ha S3bIKE aireOpbl, COCTAaBIATH BBIPAXKECHMS,
2.5 YpaBHEHUs, HEPABEHCTBA IO YCJOBUIO 3ajlaud, UCCIENOBATh IIOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BaHMEM arlnapaTa ajreOpbl
3 OyHKIKMK U rpauKu
31 OnepupoBaTh MOHATHAMHE: (QYHKIHS, CIIOCOOBI 3a1aHus QyHKIIMH, 001aCTh ONPeaCICHUS
' Y MHO>KECTBO 3HaueHUH QyHKIHH, rpaduK GYHKLIUH, B3AUMHO 0OpaTHbBIEC (YHKLIUH
39 OnepupoBaTh MOHATHSAMU: UYETHOCTh W HEYETHOCTh (YHKUUHM, HYyTH (YHKLIUH,
' IPOMEXKYTKHU 3HAKOIIOCTOSHCTBA
3.3 Ucnonb3oBaTh rpaduku QyHKIKN 11 peIeHUs] ypaBHEHUN
34 Crpouth U 4MTaTh TpaQuKH JUHEHHOW (YHKUUH, KBAAPATUIHON (YHKLWH, CTCIICHHOH
' (GYHKIMU ¢ TeTBIM OKa3aTeIeM
35 Hcnonb3oBath rpapuku (GYHKIUN A1 UCCICAOBAHUSA IPOLECCOB M 3aBUCHUMOCTEH IpH

peuicHUun 3aaa4 H3 JJpyrux y‘-Ie6HLIX npeaMEeTOB H peaﬂBHOﬁ JKU3HU, BbBIPpAKATH
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(bOpMyJ'IaMI/I 3aBUCUMOCTHU MCKIY BEINYUHAMU

4 Hayana maremMaTi4eckoro anammsa
a1 OnepupoBaTh MOHATHSIMHU: TOCIEOBATEIBLHOCTh, apU(METHUECKass W TeOMETPHUSCKas
' MIPOrPECCUH
492 OrnepupoBaTh MOHATHIMA: 0€CKOHEYHO YOBIBAIOIIAS T€OMETPHUICSCKASI IIPOTPECCHUS, CYyMMa
' OeckoHEYHO yOBIBAIOIICH T€OMETPHIECKON IMTPOTPECCHH
4.3 3aaBaTh OCIEOBATEILHOCTH PA3TUYHBIME CIIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBA MOCJEAOBATEILHOCTEN M MPOTPECCUM [JIsi PELICHUs] pPealbHbIX
' 3a/1a4 MPUKIATHOTO XapaKkTepa
5 MHoecTBa 1 JIOTHKA
51 OnepupoBaTh NOHATUSMHU: MHOKECTBO, OTICPAIlUH HAJl MHOKECTBAMHU
59 Hcmonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar sl ONMCaHMsI pealbHBIX MPOLIECCOB
' U SIBJICHUH, IPU PEIICHUY 33724 U3 APYTUX YUCOHBIX MTPEIMETOB
5.3 OnepupoBaTh NOHATUSMU: ONIPEJICIICHUE, TEOpEMa, CICICTBUE, TOKA3aTEILCTBO
11 kaace
Kon . .
HpoBepsIeMOro IIpoBepsieMble NpeaMeTHBIE pPe3yJbLTATHI OCBOEHHWsI OCHOBHOW 00pa3oBaTebLHOI
P NMPOrpaMMBI CpeiHero odmero 00pa3oBaHus
pe3yJjbTaTa
1 Uucrna v BEIYUCICHUS
11 OnepupoBaTh TOHATUSIMHU: HATypajbHOE, II€J0€ YHCIO; UCIHOIb30BaTh MPHU3HAKU
' JIEMMOCTH TEJIBIX YHCEN, Pa3JIOKeHNE YMCiIa Ha TIPOCThIE MHOKUTENHN ISl PEeLIeHNS 33129
1.2 OmneprpoBaTh MOHATHEM: CTENIEHD C PAIMOHAIHFHBIM MTOKa3aTeNeM
1.3 OneprpoBaTh NOHATUSAMHU: JorapudM Yucia, JeCITHIHBIC U HATYpaIbHBIC JIOTapU()MbI
2 YpaBHEHHUS U HEPABEHCTBA
[IpuMeHsAT, CBOMCTBAa CTENMEHHW JUIsI TPeoOpa3oBaHUS BBIPAXKCHUH, ONEPHPOBATH
2.1 MOHSTHUSAMU: TI0Ka3aTeIbHOS YypaBHCHWE ¥ HEPABEHCTBO; peEIIaTh OCHOBHBIC THITBI
MMOKA3aTeIbHBIX YPaBHEHUI U HEPABESHCTB
BremmonHsaTe mpeoOpa3zoBaHUS BBIPAKECHHUH, COAEPKAIINX JIorapu(Mbl; ONEpUPOBATH
2.2 MOHSTHUSAMU: JIOTapu(PMUIECKOE ypaBHEHHE M HEPABCHCTBO; PEIIaTh OCHOBHBIC THITBI
Jorapu()MUYECKUX ypPaBHEHHUHA U HEPABEHCTB
2.3 Haxomutp pemeHus mpocTeimmnx TPUrOHOMETPUIECKIX HEPABEHCTB
24 OneprpoBaTh MOHATHAMU: CHCTEMA JIMHEHHBIX ypaBHEHHWH M €€ pEeIIeHHe; HCIOIb30BaTh
' CUCTEMY JIMHCHHBIX YPAaBHEHU JUTSI PEIICHUS MPAKTUICCKUX 337134
25 Haxonute pemeHus mpoCTEHINX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPaBHCHUN U
' HEPaBCHCTB
MonenupoBath peallbHbIC CHTYallud Ha S3BIKE aireOphbl, COCTABISATh BHIPAKCHUS,
2.6 YpaBHEHUS, HEPABECHCTBA M CHUCTEMBI IO YCJIOBHUIO 3aJadd, HUCCIIEIOBATH IMOCTPOCHHBIC
MOJIETIH C UCTIOIB30BAHHUEM arapaTa anreopbl
3 OyHKIKK ¥ rpaduKu
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OHCpI/IpOBaTB MOHATUAMU: TCPpHUOANYICCKAs (bYHKI_[I/I}I, MPOMCIKYTKM MOHOTOHHOCTHU

3.1 (YHKINY, TOYKH SKCTpeMyMa (DYHKIIMH, HAaHOOJbIllee U HAUMEHbIIIee 3HAUCHHUS (PYHKIIUH
Ha TIPOMEKYTKE; MCIION30BaTh MX JIJISl KCCICNOBaHYs (PYHKIINH, 3alaHHON Tpad)uKOM
OnepupoBaTh  TOHATUSMH:  TpaUKd  [OKa3aTeNbHOH,  Jorapu(MUYecKod U
3.2 TPUTOHOMETPUYCCKUX (PYHKLHMH; HM300pakaTh MX Ha KOOPAWHATHON IUIOCKOCTH M HC-
MOJIB30BAaTh JIJIS PEIICHUs] ypaBHEHUIH U HEPABEHCTB
33 N300paxkarh Ha KOODJMHATHOW IUIOCKOCTH TpauKd JUHEHHBIX ypaBHCHHNA U
' HCTIOJIb30BaTh UX ISl PEILICHUS] CUCTEMbI TUHEWHBIX YPaBHEHUMN

34 Hcnonw3oBath Tpadwku (QyHKIWH IS HCCICIOBaHHS TPOIIECCOB M 3aBUCHUMOCTCH W3
' JPYTUX YICOHBIX TUCITUTUINH
4 Havana maremaTndaeckoro anaimsa

41 OmneprpoBaTh MOHATHIMU: HENPpepbIBHAs QYHKIIHS, IPOU3BOIHAS (QYHKIIUH; HCIOJIH30BATh
' TCOMETPHUYCCKUI 1 (PU3HYECKUI CMBICI IPOU3BOIHON JUIS PEIICHUS 3a/1a4

492 HaxomuTh TpOW3BOJHBIE DIIEMEHTApHBIX (DYHKIWH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
' MPOM3BEICHHS, YACTHOTO (DYHKIINH

43 Hcnonp30BaTh TPOM3BOAHYIO I HCCICIOBaHMS (YHKIIMA Ha MOHOTOHHOCTh U
' AKCTPEMYMBI, IPUMEHSTH PE3yJIbTAThl UCCIICIOBAHUS K IIOCTPOCHHUIO IPa)UKOB

44 Hcnonp30BaTh MPOM3BOAHYIO ISl HAXOXKIEHUS HAWIYYIIETO PEIIeHUS B NMPUKIAIHBIX, B
' TOM YHUCJIE€ COMATHHO-9KOHOMHYECKHUX, 3a7a9ax

45 OnepupoBaTh MOHATHUSMHU: IMEPBOOOpA3HAS W WHTETPAN; MMOHUMATh TEOMETPHUYCCKUU U
' (bm3udecKuit CMBICT HHTETpaJIa

46 HaxonuTh nepBooOpa3Hble IEMEHTAPHBIX (QYHKIMHA, BBIYUCIATH MHTETpai mo (Gopmylie
' Hrrotona — JleiiOHura

47 Pemarp nmpuknagHple 3aa4d, B TOM YHCIE CONMATBHO-3KOHOMHUYECKOTO U (PH3UUECKOTO

XapakTepa, Cp€acTBaMu MaTEMaTUYCCKOI'0 aHajIn3a

IIpoBepsiemble 3J1eMeHTHI CO/IePKAHMS

10 kiaace

Kon IIpoBepsieMblii 371€MEHT COACPKAHUA
1 Uwncna 1 BEIYUCICHHS
PammonaneHple  uncna. OOBIKHOBEHHBIE U ACCATHYHBIE ApPOOH, MPOLCHTH, OECKOHEYHBIE
11 |mnepuonnueckue Ipobu. Apudmerndeckre onepanuy ¢ paluOHAIBHBIMU YHCIaMH, IPeoOpa3oBaHUs
' YUCJIOBBIX BEIpaKeHUU. [IpuMeHeHne npoOell W MPOIEHTOB MJIsS pEIIcHHS MPHUKIAIHBIX 3amad u3
Pa3IMYHBIX OTpaciie 3HAHUW U peallbHON KU3HU
JeiicTBuTenbHble Yncia. PannoHanbHele M UppallMOHAIbHbIC YHCia. ApUPMETHUECKUE OTIEpaluy C
1.2 | meficTBUTENbHBIMH YHcHaMU. [IpHOMKEHHBIC BBIYMCICHHS, INPABHJIA OKPYIJICHUS, NPHUKHAKA H
OILICHKA pe3yJIbTaTa BEIYHACICHUN
Crenenp c¢ wmensiM mokazatesnieM. CraHpgapTHas QopMa 3amuch  ACHCTBUTENBHOTO — YHCHA.
1.3 | Ucnonp3oBanue momxoxsuiel (GopMbl 3alHUCH IEHCTBUTEIBHBIX YHCEN ISl PEIICHHUS MPAKTUIECKUX
3a/1a4 U IPEICTABJICHUS TaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOW cTeneHd. JledcTBUS ¢ apupMETHUYECKUMH KOPHSIMH

HATypaJbHOW CTEIICHH
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CI/IHYC, KOCHHYC U TAHI'CHC YUCJIOBOTO apryMCHTA. ApKCI/IHyc, APKKOCHUHYC, apKTAHI'€HC YUCJIIOBOT'O

1.5
aprymeHTa
2 YpaBHeHHS U HEPABEHCTBA
2.1 | ToxxaecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHUS
2.2 | IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BhIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI
2.3 | YpaBHeHue, kopeHb ypaBHeHUs. HepaBeHCTBO, pellicHHe HepaBeHCTBA. MeTo 1 HHTEPBAJIOB
2.4 | Pemenue nenbix U IpoOHO-pallMOHATLHBIX YPaBHEHUH 1 HEPABCHCTB
2.5 | PemieHue uppalioHaibHbIX YPaBHEHHUH U HEPABEHCTB
2.6 | PemieHrie TPUrOHOMETPUYECKUX YPaBHEHUIH
27 [IpumeHeHne ypaBHEHHUI U HEPABEHCTB K PEIICHUI0 MATEMATHYCCKUX 3a/iady U 3aj7ad U3 Pa3InIHbBIX
' oOacTeil HAYKU U pealbHOM KU3HU
3 OyHKIKMY U rpauKu
3.1 | ®ynxuus, ciocoOsl 3ananus pyHkuuu. ['paduk Qynkumu. Bzaumuo odpatHbie GpyHKIMN
39 Obnacte ompeneneHus: © MHOXKECTBO 3HaueHU QyHkuuu. Hymm ynxmum. [IpomexyTku 3HaKo-
' MOCTOSTHCTBA. YETHBIC U HEYETHBIC (PYHKIIUN
33 CrenenHas QyHKIMS C HaTypajibHBIM M LIEIbIM IMOKa3aTesneM. EE€ crolicTtBa u rpaduk. CBolicTBa U
' rpauK KOpHs N-0i CTENCHH
34 Tpuronomerpuyeckas OKPYKHOCTb, OMNpEAEICHUE TPUTOHOMETPUYECKUX (QYHKIMHA YHCIOBOTO
' aprymMeHTa
4 Havana maremMaTH4eckoro anammsa
4.1 | IlocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHNs TIOCIEAOBaTeIbHOCTEH. MOHOTOHHBIE TIOCIIEA0BATEIBHOCTH
Apudmernueckass W TEOMETpHUYECKas Mporpeccuu. beckoHeuHO yOBIBaromias TeoMeTpHYecKas
4.2 | nporpeccus. Cymma OSCKOHEYHO YOBIBAIOIICH reoMeTpHUYecKoi mporpeccuu. dopmynna CIOKHBIX
NpOLEHTOB. Mcronp30BaHue MPOTPECCHy IS pelIeHHs pealbHbIX 3a/1a4 IPUKIIaJHOTO XapakTepa
5 MHoecTBa ¥ JOTHKa
MHOXeCTBO, OTIepaItiy HaJl MHOXeCcTBaMU. J(narpammel Diinepa — Benna. [IpuMenenne TeopeTHKO-
5.1 | MHOXECTBEHHOTO ammapara JijIs OHCaHUs PEaIbHBIX MPOIIECCOB U SBICHUH, PU PEIICHUN 33134 U3
JIPYTHX Y4eOHBIX TIPEIMETOB
5.2 | OnpenencuHue, Teopema, CICACTBHE, 10KA3aTCILCTBO
11 kaace
Kon IIpoBepsieMblii 371€MEHT COAEPKAHUSA
1 Uwncna 1 BEIYUCICHHS
11 HarypanbHbie u nienbie yncina. [Ipu3Haku AeTUMOCTH TEITBIX YHCEIT
1.2 CreneHp ¢ pauroHANBHBIM MTOKa3zaTeneM. CBOWCTBA CTEIEHU
1.3 Jlorapudm grcna. JlecsITHUHBIC U HATypaJIbHbIC JOrapu(MbI
2 YpaBHEeHHS U HEPABEHCTBA
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2.1

[IpeobpazoBanue BIpasKEHUH, COIEPKAIINX JIOTAPUPMBI

2.2 IIpeoGpa3oBanue BEIpaKEHHI, CONEPIKAIINX CTETIEHHU C PAIlMOHALHBIM [TOKa3aTeNeM

2.3 [IpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

24 [loka3zarenbHbIe ypaBHEHUS U HEPABCHCTBA

2.5 JlorapuMuyeckue ypaBHEHHUS ¥ HEPABCHCTBA

26 Cucrempl IMHEWHBIX ypaBHCHUU. Pemrenne mpUKIamHBIX 3a71ad ¢ MOMOIIBIO CHCTEMBI JTMHEHHBIX

' ypaBHEHUI

2.7 CucremMbl 1 COBOKYITHOCTH PAIllHOHAILHBIX YPABHEHUN U HEPABEHCTB

28 IIpumeneHnne ypaBHEHWH, CUCTEM M HEPAaBEHCTB K PEIICHUIO MaTeMaTHYECKWX 3a7ad W 33Jad U3
' pa3MUYHBIX 00JIACTEH HAYKH U pealbHOW JKU3HU

3 OyHKIMY U rpaguKu

31 Oyukuus. [lepuognueckne (Gyskuuu. ITpoMeKyTKH MOHOTOHHOCTH (YHKIHMHA. MaKCHUMyMBI U
' MUHUMYMBI (yHKIMU. Hanbonpiee n HauMeHblee 3HaueHNe (QyHKIUU Ha TIPOMEXYTKE

3.2 Tpuronomerpuyeckue GyHKIUH, UX CBOHCTBA U IPpadUKH

3.3 ITokasarenbHas u torapudmuyeckas GyHKIUN, KX CBOWCTBA U rpaduKu

34 Hcnonb3oBanue rpagukoB GYHKIUI 111 peIICHUs] YPaBHEHUH U IMHEHHBIX CUCTEM

35 Ucnonp3oBanue rpadukoB QyHKUIMA IS HCCIEOOBAaHHUS IPOLIECCOB M 3aBUCUMOCTEH, KOTOpHIE
' BO3HMKAIOT NP PEIICHUHN 33124 U3 APYTHX YUCOHBIX IPEIMETOB U PEaIbHOM KU3HU

4 Hayana maremMaTi4eckoro anammsa

4.1 HenpeproiBable hynkunn. MeToa HHTEPBAJIOB AJs pEeLICHNsT HEPaBEHCTB

4.2 [IpousBognas pynkunu. ['eomerpudeckuii 1 GU3NUECKUI CMBICI MTPOU3BOIHOM

43 IIpon3BoaHbIe AIeMEHTAPHBIX (GYHKINANA. DOpMYIBI HAXOXKIACHUS TPOU3BOTHOW CYMMBI, TIPOW3-
' BEJICHUS M YaCTHOTO (PYHKIHIA

44 [IpumeHeHne NPOM3BOAHOW K HCCIEAOBaHHI0O (YHKIMH Ha MOHOTOHHOCTH U OKCTPEMYMEI.
' HaxoxneHne HanOoJbIIero 1 HAMMEHBIIIETO 3HAYCHUST PYHKITUH Ha OTPE3Ke

45 [IpumeneHre POM3BOAHON TSI HAXOXKICHUS HAWITYUIIero pelieHns] B IPUKIAJIHBIX 3a/adax, s
' OTIpeieNIeHHs CKOPOCTH Ipoliecca, 3aJaHHOTO (OPMYIOi nin rpaguxkom

4.6 [lepBooOpaznas. Tabnuma nepBooOpa3HbIX

47 WHTerpan, ero reoMeTpuueckuii M (U3MYECKHM CMBICI. BbluuciieHue WHTErpana mo Qopmyiie

Herorona — JleiiOauna
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IIposepsiembie Ha EI'D no matemaTuke TpeOOBaHUS K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM

Kon
MPOBEPSIEMOT0
TpeOoBaHMS

o0pa3oBaTeJIbHOM MPOrpaMMbl CpeHero 001ero o0pa3oBaHusi

I[IpoBepsieMble TpeGoBaHUS K NpeIMEeTHBLIM pe3yJabTaTaM OCBOEHHSI OCHOBHOIi
00pa3oBaTe/IbHOI MPOrpaMMbl CPeTHEro 001ero 00pa3oBaHMsI

Bragenne meTogamu 10Ka3aTeNbCTB, AITOPUTMAMH PEICHUS 3a[a9; yMeHHE (OpMyITUPOBaTh
U ONEpHUPOBATh TOHATHAMH: OIpEeNeHHE, aKCUOMa, TEOpeMa, CIEICTBUE, CBOMICTBO,
MpHU3HAK, J[0KA3aTeIbCTBO, PABHOCHIIEHBIC (OPMYJIUPOBKH, MPUMEHATh UX; YMEHUC
(dhopmynHupoBaTh 00paTHOE W TIPOTHUBOIOJIOXHOE YTBEPIKICHUE, NMPHUBOJUTH TPUMEPH U
KOHTPIIPHIMEPHI,  HCTIONB30BATh  METOJl MAaTeMaTHYeCKOW  WHAYKLIWH;  TPOBOIUTH
JIOKa3aTeNbHbIE PACCYKICHUS NpPU PEIICHUN 33/ay, OLIEHWBATh JIOTHYECKYIO MPaBUIBHOCTh
paccyXAeHUl; yMEHHE ONEpHpOBaTh MOHATUAMU: MHOYKECTBO, MOJMHOXECTBO, OINEpALUU
HaJ MHOXKECTBAMH, YyMEHHE HCIIOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar Uit
OTMCaHUsl PeaJbHBIX MPOLIECCOB U SBJICHHUMA W MPU PEIISHUH 3a/1a4, B TOM YHUCIIE U3 APYTUX
yueOHBIX MPEAMETOB; YMEHHUE ONEPUPOBATh MOHATUAMU: rpad, CBA3HBIN rpad, epeBo, UKI,
rpad Ha IUIOCKOCTH; YMEHHE 3aJlaBaTh M OIUCHIBaTh Tpadbl pa3IMYHBIMU CHOCO0aMU;
WCIIOJIb30BaTh Tpadbl MpH PENICHAY 33124

YMeHre omnepupoBaTh MOHATHSIMU: HAaTypajbHOE YHCIO, LEIOE YUCIO, CTENECHb C IEIBIM
MoKa3aTeneM, KOpeHb HATypaJbHOM CTENeHHW, CTENEHb C pAlHOHAJIBHBIM IIOKa3aTelieM,
CTCIEHb C JICHCTBUTENHHBIM IIOKa3aTesieM, JIOrapu(M YHCIIa, CHHYC, KOCHHYC W TaHTEHC
MIPOM3BOJIIBHOTO YHUCIIA, OCTATOK 10 MOMAYIIIO, PAIlMOHANBHOE YHCIIO, HPPANHOHAIFHOE YHCIIO,
MHOXKECTBA HATypajbHBIX, IENbIX, pPANUOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMCHUE
WCIIOJIB30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINI OOIIMI AeIUTeNb M HAUMEHbIIee o01ee
KpaTHOe, anropuT™M EBKimma mnpu pemieHHH 3a4ad; 3HAKOMCTBO C  Pa3IMYHBIMHU
MO3UIIMOHHBIMU CHCTEMaMH CYHUCIIEHUS; YMEHHE BBITIONHATH BBIYHCICHHE 3HAYCHUHA U
npeoOpa3oBaHus BBIPAKECHUH CO CTENEHSAMH M Jorapudmamu, mpeoOpa3oBaHUsl APOOHO-
palMOHANBHBIX BBIPAKEHUH; yMEHHE ONEpUPOBATh MOHATUSMH: IOCIEIOBATEIBLHOCTD,
apudMeTHYeCKass MPOTPEecCHs, TeoMeTpHUYecKas TMporpeccusi, OECKOHEYHO YyObIBaromiast
reoMeTpHYeCcKasi TMPOTPEecCHs; YMEHHE 3a/laBaTh IIOCIEN0BATEIHLHOCTH, B TOM HYHCIE C
MIOMOIIBIO PEKYPPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATh NOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4mcia, (opma
3amucH KOMIUIEKCHBIX YHCeNl (TeoMeTpHdYecKas, TPUTOHOMETpHUYecKas WU anreOpamdeckas);
YMETh TIPOHM3BOAHTH apU(PMETHUCCKUE JNEHCTBUS C KOMIUIEKCHBIMH YHWCIIAMH;, MPHBOJIUTH
INpUMEPHI UCTIONB30BAHUSI KOMIUIEKCHBIX YMCENl; ONEPUPOBATh MOHATHIMU: MaTpula 2X2 H
3X3, onpeaenuTeNb MATPHLBI, TEOMETPUUECKUI CMBICI ONIPEACTUTEIS

YMeHne onepupoBaTh TMOHSATHSAME: paIiOHANbHBIE, HWpPpAIOHANbHEBIE, MOKa3aTeNbHBIE,
CTCTICHHBIC, JIOTapU()PMUYECKUEC, TPUTOHOMETPUYCCKUE YPaBHCHHS M HEPABCHCTBA, WX
CUCTEMBI; YMCHHE OIEPUPOBATh MOHITHUSIMHU: TOXKICCTBO, TOXKICCTBEHHOE MpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHI U HEPaBEHCTB, PABHOCWIBHOCTh yYpPaBHEHHIA,
HEPaBEHCTB U CHUCTEM; YMEHHE pellaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C ITOMOIIBIO
pa3UYHBIX MPUEMOB; pEIIaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C MapaMeTpoM;
MPUMEHSTh YpaBHEHUS, HEPABCHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMaTHYECKUX 3a]ad U
3a/1a49 U3 Pa3IUIHBIX 001acTel HAYKW U PEATbHOM JKM3HU

YMeHune onepupoBaTh MOHITUAME: (QYHKIHS, YETHOCTh (DYHKIIMH, TIEPHOJINIHOCTh (DYHKIINH,
OTPaHMYEHHOCTh (DYHKITUH, MOHOTOHHOCTHh (DYHKIIHH, SKCTpEeMyM (PYHKIIMU, HauOOJbIee U
HaUMCHbIIIEE 3HAYCHUS (YHKIMM Ha TPOMEXYTKE, HENpepbiBHAas (QYHKIWS, aCHMIITOTHI
rpadpuka QYHKIOUH, TiepBasi W BTOpas MPOW3BOJAHAS (YHKIIMH, TEOMETPHUUYECKHA U
(hU3MUYECKUH CMBICT TPOM3BOIHOM, IEPBOOOpa3Has, OINPEACIEHHBI HHTErpais;, yMEHHE
HAXOJWTh AaCHMIITOTHl Tpaduka (YHKIMH, YMEHUE BBIYHCISATH MPOU3BOIHBIE CYMMBI,
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MIPOM3BEICHNS, YAaCTHOTO M KOMITO3UIIMM (PYHKIMH, HaXOOUTh ypaBHEHHE KacaTelIbHOH K
rpa¢uky (GYHKIUW; YMECHHE HAXOJHTh TMPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIUM, yMEHUE
UCTIONb30BaTh MPOU3BOJHYIO [UIsl HWCCIICAOBaHUS (YHKIMH, HAXOAWTH HAWOOJbIIHNE U
HAUMCHBIIIME 3HAYeHUS (YHKIUH, CTPOUTh Tpa)UKd MHOTOWICHOB C HCIIOJIH30BAHUEM
anmapata MaTEeMaTH4YeCKOro aHaln3a; TMPUMEHSITh NPOU3BOAHYIO JUISI HAXOXKICHUS
HAWIY4IIer0 pEemeHus] B MPHUKIATHBIX, B TOM YHCIE COIMaJbHO-DKOHOMHYECKHX U
(u3muecknX 3a7adax; HaXOIUTh IUIOMIAMA U OOBEMBI (UTYp C TIOMOINBIO HHTErpaia;
MPUBOJUTH MPUMEPHl MATEMAaTUYECKOTO MOJISIIMPOBAHUS C ITOMOIIBI0 AudQepeHImaTbHBIX
YpaBHEHUI

YMeHne onepupoBarh MOHATHUSME: Tpaduk (yHKIMH, oOpaTHas (QYHKIHS, KOMIO3HIIUSI
(hyHKIMH, TUHEHAS QYHKIUSA, KBapaTUIHas QYHKIWS, panuoHaIbHas (YHKITHS, CTeIIEHHAs
(yHKIUS, TPUTOHOMETPUYECKUE (PYHKIHU, OOpaTHBIE TPUTOHOMETpUYECKHE (PYHKIUH,
nokaszarenbHas W Jorapupmudeckas (QYHKIMHA; yMEHHE CTPOUTh TIpadUKd H3YYCHHBIX
(yHKIWH, BBHIMONHATH NpeoOpa3oBaHus Tpa@uKOB (PYHKIHUA, HCIIONB30BaTh TpaduKH s
W3YYCHUS MPOIIECCOB M 3aBUCUMOCTEH, MPH PEIICHUH 3a]a4 U3 JAPYTUX YYeOHBIX MPEAMETOB
W 33/1a4 M3 PeabHOW >KHM3HM, BBIpaxaTh (OPMyJaMH 3aBHUCHMOCTH MEXIy BEIMYUHAMU,
WCTIONIB30BaTh CBOWCTBA M rpaduKu (HDYHKIMI A pelIeHus] ypaBHEHUI, HEpaBEHCTB U 3a/1a4
¢ apaMeTpaMu; H300pakaTh Ha KOOPIUHATHOM IJIOCKOCTH MHOKECTBA PELICHHUH YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemrath TeKCTOBBIE 33/1a4 Pa3HbIX THIIOB (B TOM YKCJE HA MIPOIEHTHI, JOIH U YacTH,
Ha JBI)KEHUE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJIOTH, 3a7a9d U3 00JIACTH YIIPaBICHUS
JUYHBIMH ¥ CEMCHHBIMU (PMHAHCAMH); COCTaBIATh BBIPAKCHUS, YPaBHEHUS, HEPABSHCTBA U
UX CHCTEMBI MO YCJIOBHIO 3a/Jauyd, MCCIENOBaTh IOJYYEHHOE pEIIEHHE U OLIEHUBATh
MPaBIONONO0HOCTs PE3yNbTAaTOB; YMEHHE MOJAETHPOBATh pEabHBIE CHUTyallMd Ha S3bIKE
MaTeMAaTHKH;, COCTABIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI IO YCIOBHIO
3aJa4d, MCCIEA0BaTh TOCTPOCHHBIE MOJENU C MCIOJb30BaHUEM ammapara aireOphl,
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3yIbTaT

YMeHne omnepupoBaTh TMOHATUSIMH: CpejiHee apudMeTHYecKoe, MenuaHa, HauOoIbliee U
HAUMCHBIIIEE 3HAUCHUS, pa3Max, IUCICPCHUs, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
YMCHHE W3BJICKaTh, MHTCPIPETHUPOBATh WH(POPMAIIMIO, TPEACTABICHHYIO B TaOIWIaX, Ha
auarpamMmax, Trpadukax, OTPaKalol[yl0 CBOMCTBAa pEalbHBIX TIPOIIECCOB U SIBICHUM;
NPECTABIATH, HHPOPMAIHIO C TIOMOIIBIO TAOMHIl U JUAarpaMM; HCCIIeI0BATh CTATHCTHUECKUE
JlaHHBIC, B TOM YHCIEe C NMPUMEHEHUEM Ipa)UYeCKUX METOAOB U JJICKTPOHHBIX CPEICTB;
rpaduyuecku UcCCIea0BaTh COBMECTHBIC HAOIIOJCHHS C IMOMOIIBIO JUarpaMM PacCeHBaHUS U
JIMHEWHOW perpeccuu

YMeHHe OnepupoBaTh MOHATHAMU: CIYYalHBIA OMBIT U CIydallHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, YMEHHE BBIYHCISATH BEPOSATHOCTH C HCIOIH30BAHHEM TPapUUICCKUX
METOJIOB; IPUMEHSATH (DOPMYIIBI CIOXKCHHS U YMHOXKCHUS BEPOSTHOCTEH, (OPMYyITy IMOIHOM
BeposiTHOocTH, (Gopmyny bepHymm, koMmOuHaTopHbIE (GakTel W (GOPMYIBI, OICHUBATH
BEPOATHOCTH PEaNbHBIX COOBITHH; YMEHHE ONEepHUPOBATh MOHATHUSAMU: CIy4aiHas BEITUYMHA,
pacmpeselieHue BEpPOSTHOCTEH, MaTeMaTHYECKOE OXUIAHWE, TUCTICPCUS W CTaHIapTHOS
OTKJIOHCHHE CITy4ailHOW BEIMYWHBI, (QYHKIIUU PACIIPEIEICHUS U IIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeJIbHOTO W HOPMAJIBHOTO pAaCIpeNlelIeHnH; yMEHHWE WCIOIb30BaTh CBOMCTBA
W3YYEHHBIX paclpeAeNeHU s PelieHus 3aa9; 3HaAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJBIINX
YHUCEINl, METOJbI BBIOOPOYHBIX HCCIICOBAHUH; YMEHHE NPUBOJIUTH MPUMEPHI MPOSBICHUSI
3aKOHA OOJNBIIMX YHCENT B MPUPOAHBIX M OOIISCTBEHHBIX SIBICHUSIX; YMCHHE OIEPUPOBATH
MOHATHSAMHU: COYETAaHHE, TMEePeCcTaHOBKA, YWCIO COYETaHWH, YHUCIIO MEPEeCTaHOBOK; OMHOM
HeloToHa; yMeHue NpUMEHATh KOMOWHATOPHBIE (DAKTBI M PACCYKICHHS JIJIsl PEIICHUS 3ajay;
OIICHHMBATh BEPOSTHOCTH pPEAbHBIX COOBITHI; COCTaBISATh BEPOSITHOCTHYIO MOJENb U
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3yIbTaT
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YMeHue onepupoBaTh MOHATUAMHU: TOUKA, MPSIMas, TNIOCKOCTh, MTPOCTPAHCTBO, OTPE30K, JIy,
BEJIMYMHA YTJia, TJIOCKUM YToJl, IBYTpaHHBIA Yroj, TPEXTPaHHBIA YroJl, CKpeIMBaloIIUecs
InpsiMble, MApaJUICNbHOCTh M MEPHEHAMKYISPHOCTh MHPSIMBIX U IUIOCKOCTEH, Yroid MEXIy
MOPSMBIMH, YTOJI MEXIY IMPSIMOU M IUIOCKOCTBIO, YTOJl MEXKIY IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JO TIIOCKOCTH, PAacCTOSHUE MEXIY MPSIMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMU;
YMEHHE HCIONB30BaTh MPH PEUICHUH 3a/1ad M3y4deHHbIe (akThl U TEOPEMBI IUIAHUMETPHUH;
YMCHHE OIICHWBATh DPa3Mephl OOBEKTOB OKPYXKAIOIIETO MHUpPA; CTPOUTh MaTEMaTHYECKUE
MOJICNIA C TMOMOIIBI0O TEOMETPUUYECKUX MOHSITUM M BEJIWYUH, pellaTh CBA3aHHBICE C HUMHU
MPaKTHYECKUE 3a1a91

10

YMeHne onepupoBaTh TOHATHSMH: ILIONMAAL (GUTYphl, 00BbEM (GUTypBl, MHOTOTPAHHUK,
MPaBWILHBI MHOTOTPAaHHHWK, CEUCHHWE MHOTOTpaHHHMKA, KyO, Mapayielienunel, Mnpu3Ma,
nupaMuja, QUrypa W IMOBEPXHOCTh BpallleHUs, IWIMHAP, KOHYC, IIap, cdepa, IUIOMATh
cdeppl, TUIOMAAs MOBEPXHOCTH NHPAMHUABI, TPU3MBI, KOHycCa, IMIIMHApA, O00BEM KyoOa,
MPSIMOYTOJIFHOTO  TMapaJuleenuIiesia, NHUPaMUAbl, NpPU3MbI, NWIMHIpPa, KOHyca, IIapa,
pa3BEPTKA MOBEPXHOCTH, CEUCHUS KOHYCA U IUIUHJpPA, NapaJUICIbHbBIE OCU WIM OCHOBAHMIO,
CeueHHe IIapa, IUIOCKOCTb, Kacaiomascs cgepbl, LWINHAPA, KOHYCa; YMEHHE CTPOUTH
ceueHre MHOTOTPaHHUKA, N300pakaTh MHOTOTPaHHHUKH, QUTYPHl M TIOBEPXHOCTH BpAIICHUS,
WX CEYEHHs, B TOM YHCIIE C TOMOIIBIO IEKTPOHHBIX CPEICTB; YMEHHE TPUMEHSITh CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSATENHHO (POpMYIHPOBAThH ONpeNesIeH s H3ydaeMbIX QUryp,
BBIJIBUTaTh THIIOTE3bI O CBOMCTBAX W MPU3HAKAX FEOMETPUICCKUX (PUryp, 000CHOBBIBATH WU
OTpOBEPraTh WX; YMEHHE MPOBOJWTH KiacCU(PUKAIMIO QUTYp MO PAa3IUYHBIM MpPU3HAKAM,
BBITIOJTHSTh HEOOXOAIMBIE TOTIOTHUTENbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh TMOHSATHSAME: JBIKCHHE B TMPOCTPAHCTBE, NMapalIeNbHBIN TepeHocC,
CHMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT, MPeoOpa3oBaHme MOA00MS, TI0T00HBIC
(burypsl; yMeHHE pacro3HaBaTh PaBHbIE W MOJNOOHBIE (QUTYpPHI, B TOM YHCIE B IPHPOJIE,
UCKYCCTBE, apXHUTEKType; UCIOJIH30BaTh TCOMETPUICCKUE OTHOIICHUS MPH PEIICHUU 3a/1ad;
HAXOJWTh TEOMETPUICCKUE BEIUYMHBI (JITMHA, YTOJI, TUIOMa b, OOBEM) MPHU PEIICHUU 33134
U3 IPYruX Y4eOHBIX MPEIMETOB U U3 PealibHOM KH3HU; YMEHUE BBIYMCIISTH T€OMETPUUCCKHUE
BEJIMYHMHBI (JITMHA, YTOJI, TUIOMIAlh, 00BEM, TUIOIAb TOBEPXHOCTH), HCIOIb3Ysl N3yUCHHBIC
(hopMyJIBI ¥ METOABI, B TOM YHCIE: IUIONIA[h MMOBEPXHOCTH IMUPAaMUJIbBI, TPU3MBI, KOHYCA,
MUWIMHIPA, TUIOMAAbh Cephl; 00bEM Ky0a, MPSIMOYTOJBHOTO Mapajuleieuea, MUpaMusbl,
TPU3MBIL, IIAJIMHIPA, KOHYCA, apa; YMEHHE HaXOAUTh OTHOIICHHE 00BEMOB OT00HBIX GHUTYD

12

YMeHue onepupoBaTh IMOHATHSMH: TPSIMOYTOJbHAs CHCTEMa KOOPIMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB, IMPOU3BEJCHHE BEKTOpa Ha
YHCIIO, pa3lIO)KeHHWEe BeKTopa 1o 0asucy, CKasIpHOE TPOM3BEICHHE, BEKTOPHOE
MIPOM3BEICHIE, YTOJI MEXIy BEKTOpPAMH; YMEHHE UCTIOIh30BaTh BEKTOPHBIN U KOOPIWHATHBIN
METOJT JIJIsl PEIICHUS TEOMETPHUYCCKHX 3a/1a4 ¥ 3aJ1a4 JPYTUX YICOHBIX MPEAMETOB

13

YMenue BbIOMpaTh MOAXOISAIIMN METOXN Ui pEIleHHs 3aJaud; MOHWMaHHWE 3HAaYMMOCTH
MaTeMaTHKH B HM3YYCHHH TPHPOAHBIX W OOLIECTBEHHBIX IPOIIECCOB M SBICHHN; yMEHHE
pacIio3HaBaTh MIPOSBICHUE 3aKOHOB MAaTEMaTHKU B UCKYCCTBE, YMEHHE IIPUBOJUTH IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHH POCCUIICKON M MUPOBON MaTeMaTH4ECKON HAyKH

IlepedyeHb 3J1eMEHTOB coJlepKkaHusi, mpoBepsieMbIX Ha EI'D mo matemaruke

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Uucna 1 BEIYUCICHUS
1.1 |HarypanbsHable u nensie uncna. [Ipu3HaKky qeNMMOCTH HENbIX YHCEeT
12 Panmonaneubie  yncna. OOBIKHOBEHHBIE W JIECATHUYHBIC JPOOH, TPOLEHTH, OECKOHEYHEIC
MIEPUOTUICCKUEC APOOH
13 Apudmerndecknii KOpeHb HATypaJbHOW cTemeHu. JlelcTBUA ¢ apuPMETHICCKUMHU KOPHSIMHU
) HATypaJbHOM CTCTICHH
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1.4 |[Crenens c nenbim nokazareneM. CTENeHb ¢ pallMOHAILHBIM NOKa3areneM. CBONCTBA CTENEHI
15 CuHyC, KOCHHYC ¥ TaHTEHC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIOBOTO
aprymMeHra
1.6 |Jlorapudm uucia. JlecaTuuHble U HATypaabHbBIC JIOrapr(MbI
JleiicTBuTenbHBIC  Yucaa. ApuUpMETHYECKHE  Omepalud ¢ JCHCTBUTCIBHBIMH  YHCIIAMH.
17 TTpubimkEHHBIC BRIYUCIICHNS, TIPABUIIA OKPYTJICHUS, MPUKHIKA M OIICHKA PE3yJIbTaTa BHIUMCICHHUIMA
1.8 [IIpeobpa3oBanue BeIpaKeHUH
1.9 |KommuekcHeie uncna
2 YpaBHEHUS U HEPaBEHCTBA
2.1 |Lensie u apoOHO-paniiOHATEHBIE YPAaBHEHUS
2.2 |HppammonanbHble ypaBHEHUS
2.3 | TpuroHOMeTpUYECKUE YPAaBHCHUS
2.4  |Tloka3aTenbHbIC U JIOTApUPMHUICCKHE YPABHEHHUSI
2.5 |lensie u qpoOHO-paIOHAIEHEIC HEPABCHCTBA
2.6 |HppammonanpHble HEpaBEeHCTBA
2.7 |TlokasaTenbHble U TOrapUPMHUUCCKIEC HEPABCHCTRA
2.8 |Tpuronomerpuueckue HepaBeHCTBA
2.9 | Cucrembl ¥ COBOKYITHOCTH ypaBHEHHI U HEPABEHCTB
2.10 |VYpaBHeHus, HepaBEHCTBA U CUCTEMBI C apaMeTpaMu
2.11 |Marpuna cuctemsl THHEHHBIX ypaBHeHUH. ONpeneanTeas MaTPHUIIbI
3 OyHKIMH U rpaduKu
Oynkyst, cnocoOs! 3aganus Gyakuuu. I'paduk Gynkuun. Bzaumao oOpatHbie QyHKIMH. YETHBIE U
3.1 HeuétHble hyHkuuu. [lepuoauueckue QyHKIMN
OOnacTe ompenmeNieHUs ¥ MHOXECTBO 3HaueHuit ¢yukuun. Hymu ¢yukiun. IIpoMexyTku
3.2 [3HakomocrosHcTBa. [IpOMEKYTKH MOHOTOHHOCTH (PyHKIMHA. MakCUMyMbl U MHHUMYMBI (DYHKITHH.
Haubonbliee 1 HanMeHblllee 3HAYCHUE QYHKIIMK Ha IPOMEKYTKE
33 CrenenHas GyHKIUS ¢ HATYPalbHBIM U TeJBIM ToKa3zateneM. EE€ cBoiicTBa u rpaduk. CBoiicTBa u
) rpaduK KOpHS N-0i CTETICHH
3.4 |Tpuronomerpnueckue QpyHKIMH, UX CBOICTBA U rpauKH
3.5 [TlokazarenpHas u norapudmudeckas GYHKIUH, UX CBOUCTBA U rpaduKu
3.6 |Touku paspsiBa. AcumnToTsl rpadukoB QyHKIwiA. CBolicTBa QYyHKIMI, HEMPEPHIBHBIX HA OTPE3KE
3.7 |IlocnenoBarenbHOCTH, CIOCOOBI 3a/JaHUS MTOCIICIOBATEIHBHOCTEH
3.8 |Apudmernueckas u reomerpudeckas nporpeccun. @opMyiia cIOKHBIX TPOIIEHTOB
4 Hauana MaTeMaTHYECKOT0O aHaIN3a
4.1 |IlpousBoaHast pyHkuuU. [IpoM3BOIHBIC JIEMEHTAPHBIX (PYHKIIUH
42 [IpuMeHEeHHE NPOM3BOMHOM K MCCIACAOBAaHHIO (YHKIMA HAa MOHOTOHHOCTD M 3KCTPEMYMBI.
' HaxosxieHre HanOoJIbIIero ¥ HAaNMEHBIIIETO 3HAYCHUsT YHKITUH HA OTPE3Ke
4.3 |IlepBoobGpasnas. MaTerpan
5 MHOXeCcTBa U JIOTHKA
5.1 |MmuoxecTBO, omepaluy HaJa MHOXecTBaMU. J{marpammer Dittepa — Berna
5.2 |Jloruka
6 BeposiTHOCTS 1 cTaTHCTHKA
6.1 |[OmnwucarenbHasi CTAaTUCTUKA
6.2 |BepostHOCTB
6.3 |Kombunaropuka
7 I'eomeTpus
7.1 |Durypsl Ha IOCKOCTH
7.2 |IIpsiMble ¥ MIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpaHHuKu
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7.4

Tena 1 MOBEPXHOCTH BpaICHUS

7.5

Ko OpAWHATBI U BCKTOPLIL
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Y4uebHO-MeTOoAMYECKOE 0OOecnieueHHe 00pa30BaTeIbHOIO MpoLecca
O0s3aTenbHbIC YUeOHbIe MATEPHAJIBI VI YYALIETr0Cs

- Maremaruka: anrebpa 1 Hadana MaTeMaTHYECKOro aHalIn3a, TeoMeTpus. Anredpa U Hayana
MaTeMaTH4ecKoro ananusa, 10 kiacc. ba3oBbrit u yrinyoiaeHHbii yposeHs/ Anumos 1. A., Koxsrua
KO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, AkunonepHoe o6mectBo «M3naTeabcTBo
«Tpocsemenune» , 2023

MeTtoauyeckue MaTepUAbI 1JIs1 YYUTES
- Maremaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHallu3a, reoMeTpus. Anredpa U Hayana
MaTeMaTHuecKoro aHanusa, 10 kimacc. bazoBbiit 1 yriayonenusiit yposens/ Anumos HILA., Konsrun
HO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, Akimoneproe obmectBo «M31aTenbcTBO
«IIpocsewmenuey , 2023
- MopakoBud, CemeHoB: AnreOpa 1 Havyajia MaTeMatuueckoro ananusa.10-11 kmaccer. ba3zoBbrit
ypoBeHb. Meronuueckoe nocooue. DI'OC
- Anrebpa u Havana ananu3a. 10-11 kmaccel. 3amanus Ha roToBbIX yepTexax. PI'OC MunoBaHoB
Hukonait FOpbeBuu
- Iloypounsie pazpaboTku no anredpe u Hadasnam ananuza. 11 knace (k YMK A. I'. MopnakoBuyia u
ap. (M.: Muemo3suna)) | Mumuna Tatesina I'eoprueBna, Macnennukosa Mpruna AnexcanipoBHa
- MopakoBud anrebpa 10-11 kmacc MeToguyeckoe mocooue st YIUTeIs
- Kontponsnsie pabotsl | Mapaaxaesa Enena JIbBoBHa | DNeKTpOHHAsE KHUTA
- MopakoBud, CemeHOB - AnreOpa 1 Hayaia MaTreMaTH4eckoro aHanu3a. 11 kmacc. Metonuueckoe
nocobue st yuutens | Mopakosud Anekcanap ['puropseud, Cemenos [laBen Bnaaumuposuy
- Anekcannpona JI.A. Anrebpa n Hadaia aHanu3a. 11 k1. CamoctosaTenbHble pabOThI: TOCOOUE ISt
0011e00pa3oBaTeNbHBIX YUpexaeHuil/ moa. pen. Mopakosuua A.I'.-M.: Muaemo3una,2010r.
- JI.O.JlennmeBa. Anredpa n Hadana aHanu3a. 10-11 k1. Temarndeckue TeCThl U 3a4€ThI 15
0011eo0pa3oBaTeNIbHBIX YUpexaeHuid,- M: Muemo3una, 2009 r.

udposbie oOpazoBaTe/ibHbIE pecypchbl U pecypebl ceTu UHTEpHET

e http://school-collection.edu.ru
e http://www.mon.gov.ru

e http://www.school.edu.ru

e http://www.ndce.edu.ru

e http://www.math.1september.ru
e https://resh.edu.ru/

e https://uchi.ru/

e http://school- collection.edu.ru
e http://www.math.ru
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