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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma no anredpe ¥ HauaJIaM MaTeMaTHYECKOTO aHAIN3a Ha YPOBHE CPEAHETO
o0rmiero oOpa3oBaHMs COCTAaBICHA HA OCHOBE TPEOOBAHMIA K pe3yJibTaTaM OCBOCHUS CpeIHEH
00pa30BaTEILHON MPOTrpaMMEBI CpeHEro 001ero odpa3zoBanusi, npeacraBieHHbIX B DI'OC
COO, a taxxe deaepanbHOi paboUeii MpOrpaMMbl BOCITUTAHUS.

VY4eOHblil Kypc «Anredpa 1 Hauana MaTeMaTUYECKOTO aHAIM3a» SBJISETCS OJTHUM U3
HanOoJIee 3HAYMMBIX B TIPOTpaMMe CPETHETO 00IIero 00pa3oBaHus, MIOCKOJIBKY, C OTHOM
CTOPOHBI, OH 00eCIIeYnBaeT HHCTPYMEHTAIBHYIO 0a3y Uil M3YYeHHS BCEX €CTECTBEHHO-
HAyYHBIX KYpCOB, a C IPYroil CTOPOHBI, (GOPMUPYET JIOTHYECKOE M aOCTPAKTHOE MBINUICHUE
oOyJaromuxcst Ha ypoBHE, HE0OX0IUMOM JJIsi OCBOCHHS MH(POPMATHKH, OOIIECTBO3HAHHMS,
WCTOPHH, CIIOBECHOCTH H IPYrUX AUCIUILTHH. B paMkax maHHOTO y4eOHOTO Kypca
oOyyJaronuecs OBJIaIeBalOT YHUBEPCATLHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTOpast
(hopmyIupyeT CBOM JOCTIKECHHS B MaTEMaTHUIECKOH opMme.

VY4eOHblli Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHaju3a 3aKJaJbIBAE€T OCHOBY IS
YCHGI_HHOFO OBJIAZICHUA 3aKOHaMU (1)1/131/IKI/I, XNUMHUN, 6I/IOJ'IOFI/II/I, IIOHUMAHHUA OCHOBHBIX
TeHHeHHHfI paSBI/ITI/ISI 3KOHOMUKHN U O6I_HeCTBeHHOI7I KHU3HU, IIO3BOJIACT OpI/IeHTI/IpOBaTI)CSI B
COBPEMEHHBIX HHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIb30BAaTh HMX IS
nanpHeimero oOpa3oBaHWsT W B TOBCEIHEBHOW KU3HM. B TO ’ke BpeMs OBIaJieHUE
a0CTPaKTHBIMHM M JIOTHYECKH CTPOTUMHU KOHCTPYKIIUSMH alIreOpbl U MaTeMaTHYECKOTO aHalin3a
pa3BUBAaEeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH, JOKa3bIBaTh
YTBEPKJICHHS C TIOMOIIBIO MHAYKIIMK M PACcCYXAaTh JACIYKTUBHO, MCIIOIL30BaTh 0000IIEHNE U
KOHKPETH3allUl0, a0CTpardpoBaHWE W aHAIOTHIO, (POPMHUpPYET KpEaTHUBHOE W KPUTHUYECKOE
MBIIIJICHHE.

B xonme um3ydenms ydyeOHOro kypca «Anredpa W Hadaja MaTeMaTHYECKOTO aHaIu3a»
00ydJaroIrecs: MOJy4aloT HOBBIA OIBIT PEIICHHS NPUKIAJHBIX 3a7a4, CaMOCTOSATEIHLHOTO
MMOCTPOCHUST MaTEMaTHYECKUX MOJENeH pealbHBIX CHUTYyalluid, WHTEPIPETAIUU IOJTYICHHBIX
pelieHui, 3HaKOMATCS ¢ TIPUMEpPaMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE, HAyKe U
HCKYCCTBE, C BBIAAIOIIUMHUCA MAaTEMAaTHUYECKUMHU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHblii Kypc oO0NagaeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM MOTEHLUATIOM, KOTOPBIN
peann3yeTcsl Kak uepe3 ydeOHBbIH Marepuall, CHOCOOCTBYIOIIMK (HOPMHUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUSA, TaKk W uepe3 creuuduky yueOHOM  JesITenbHOCTH, TpeOyromiei
MPOJIOJKUTENIFHOM  KOHLEHTPAllMd  BHUMAaHHUS, CaMOCTOATENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3yibTarT.

B ocHoBe meroauku oOydeHus anreOpe W HadaiaM MaTeMaTHYeCKOTO aHallu3a JIEKHUT
JeSITeNbHOCTHBIN MPUHIIUT 00yUYEeHHUS.

B ctpykType yuebHOro Kypca «Anredpa u Hayana MaTeMaTUYECKOTO aHAIM3a» BbIICICHBI
CIIEIYIOLIUE COJIePKATEIbHO-METOAUYECKHE JIMHUM: «Yucrna U BbIUMCICHUS», «DYHKIUU U
rpadukmn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana MaTemaTH4eckoro aHanu3ay», « MHOecTBa 1
norukay. Bce OCHOBHBIE COZEpKATEIbHO-METOJUUYECKUE JIUHUU H3y4yaloTCsd Ha MPOTSHKEHUH
JBYX JIeT OOy4eHHUs Ha YPOBHE CpPEAHEr0 OOIIEro oO0pa3oBaHMs, €CTECTBEHHO MOTIONHSIS IPYT
Jpyra W TOCTENEHHO HACHINIASACh HOBBIMH TeMaMH W pasnenamu. [laHHbIH ydeOHBIH Kypc
SBIISIETCS. WHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHAET B cebe coJepaHHe HECKOIbKHUX
MaTeMaTHYeCKUX NUCIUIUIMH, TaKUX KakK anredpa, TPUrOHOMETpPHs, MaTeMaTHYEeCKU aHau3,
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TEOpUsT MHOXKECTB, MaTeMaTH4eckas Jjoruka u npyrue. [lo Mepe Toro kak oOydarommecs
OBJIaJIeBalOT BCE 0ojiee IMUPOKHUM MATEMATHYECKUM allllapatoM, y HHUX IOCJIEI0BATEILHO
(dbopMHpYeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMATUYECKYH) MOJETh peallbHOM
CUTYyalluW, NMPUMEHATh 3HAHMS, TOJYYEHHBIE NMPH H3YUYEHUH YUEOHOTO Kypca, JUIS PELICHHS
CaMOCTOSITEIIEHO C(HOPMYJIMPOBAHHOW MaTEMAaTHYECKOW 3a7add, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

COI[ep)KaTeJH)HO-MCTOILI/I‘-IGCKaﬂ JINHUSA «Ywncia u BBIYNCIICHUS) 3aBCpuiacT
(hopMHpOBaHHE HABBIKOB HCIIOJIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOEe OBLJIO HAYaTo Ha
YpOBHE OCHOBHOTO 00mIero odpazoBanus. Ha ypoBHe cpemHero oOimiero oOpa3oBaHHs 0C000€
BHUMAHHEC YOCTIACTCA q)OpMHpOBaHI/IIO HAaBBIKOB palfMOHAJIBHBIX BI)I‘II/ICJIGHI/Ifl, BKIIFOYAKOIIINUX B
ce0s1 UCIOJIb30BaHUE PAa3INYIHBIX (pOpM 3almyMcCu 4ucia, YMCHHUEC JCJ1aTb MPUKUAKY, BBIIIOJIHATH
HpI/I6J'II/I)KéHHI)IC BBIYUCIICHUSA, OLICHUBATh YU CJIOBBIC BBIPAKCHU A, pa60TaTI> C MaTeMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMEBIE 06yanOHIHMC${ MHOXKXCCTBa HATypaJbHBIX, HCJIbIX, pallMOHAJIBHBIX U
HCfICTBI/ITCJ'H)HBIX YUCCJI JOMNOJHAKTCIA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 3TUX
MHOKECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CITeM(DUUYSCKUE 3a]]auH M OTICPAIIAHN: JICTICHHUE
HaIeJio, OIEPHPOBAHUE OCTAaTKAaMH HAa MHOXKECTBE IICNIbIX YHCEeN, OCOoOble CBOKMCTBA
palliOHAJIBHBIX W HPPAlHOHAJIBHBIX YUCEII, apI/ICbMeTI/I'-IeCKI/Ie omnepanr, a TAaKXKE H3BJICUCHUC
KOpHA HaTypa.anoﬁ CTCIICHU Ha MHO>XXECTBEC KOMIIJIICKCHBIX YUCEII. BHaFOJIapH
MOCJICJIOBATEILHOMY — PAacIIUPCHHWIO Kpyra HCIOJB3yeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXHOCTSIMU UX MIPUMEHEHHUS JJIsl PEeIIeHUs pa3InyHbIX 3a7ad (opMHUpyeTcs MpeIcTaBiIeHHe
0 €IMHCTBE MaTeMAaTHUKH KaK HAyKd U €€ poJii B MOCTPOCHUU MOJENEl pealbHOro MUpa, IIMPOKO
HCIIOJIB3YIOTCS 0000IIeHne U KOHKPETHU3aITH .

Jlunus «YpaBHEHHUS U HEPABEHCTBA» peaIM3yeTcs Ha MPOTSHKEHUHM BCEro oOydeHus Ha
ypoOBHE cpenHero ooOmiero oOpa3oBaHHs, TIIOCKOJBKY B KakaoMm paszene [Iporpammsl
MPEeyCMOTPEHO pellieHrne COOTBETCTBYIOLIUX 3ajad. B pesynbrare oOyudaromuecs OBIaJECBAaIOT
pPa3IMYHBIMU  METOJaMHU  DPELICHUS palMOHANbHBIX, MPPALUOHAIBHBIX, [OKA3aTeIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHM, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
cojepkauux napaMmerpbl. [logydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIHI ¢ TOMOIIbIO TPOU3BOIHOMN, MPH PELICHUN MPUKIATHBIX 3aa4d U 3a/1a4 Ha HaXO0KJIEHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas TUHUS BKIIIOYAET B
cebs Takxke (QopMUpOBaHHWE YMEHHUH BBINOJHATH pacdy€rhl Mo ¢dopmynaaMm, mnpeoOpa3zoBaHUs
palMoOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKKe BBIPAKEHUH,
coJIepKalIuX cTerneHu u Jorapudmel. braromaps wu3ydeHHIO anreOpandyeckoro marepuana
MPOUCXOJUT JajbHEiIlee pa3BUTHE AaITOPUTMHYECKOTO M aOCTPAKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXAEHUH, paOOThl ¢ CUMBOJILHBIMU
dbopMamu, TpeCcTaBICHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI ISl PEIICHHs TPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33724, HATJISIHO JJEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CogepxatenpHo-MeToAnuYecKass TUHUS «DyHKIUU U TpadUK» TECHO MEperuieTaeTcs ¢
IPYTMMU  JIMHUSIMH ~ y4e0HOTO  Kypca, TIOCKOJIbKY B  KAaKOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATEIFHOCTh ~ M3YUEHHUsT MaTepuana. V3ydeHWe  CTENMeHHOU, MoKazaTelbHOH,
JTorapu(MUIECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOMCTB U TpadUKOB, UCTIOIB30BAHUE
GyHKIUA Ais perieHusi 3ajad U3 JPYTUX YUeOHBIX MPEIMETOB U PEATbHOW JKU3HU TECHO
CBSI3aHO KakK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C PEIICHHEeM YpaBHEHUU W HepaBeHCTB. [Ipu
3ToM OOJNBIIIOE BHHUMAaHWE yIenseTcs (OPMUPOBAHUIO YMEHHs BBIpAXaTh (POPMYITaMH
3aBUCUMOCTHU MCXKIAY Pa3JIMUHBIMU BCIIMYMHAMU, UCCIICAOBATH IMOJYYCHHBIC q)YHKLII/II/I, CTPOUTDH
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ux rpaduku. Marepuan 3TOH coaepKaTelbHOW JIMHUM HALENeH Ha pa3BUTHE YMEHUH U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BEITUYMHAMH B Pa3IU4HON (opme:
aQHAIMTUYECKOW, Tpadudeckod u ciaoBecHOH. Ero w3ydeHHe CHocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIOCOOHOCTH K  OOOOMICHHIO W  KOHKPETHU3allWH,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxxarenbHas nuHusi «Haudana maTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
pacHIUpPHUTh KPYr KaK MaTeMaTHUYECKUX, TaK W MPUKIAJHBIX 3a7a4, JTOCTYIHBIX 00y4arouuMcs,
TaK KakK y HHUX IOSBIISETCS BO3MOXHOCTh CTPOUTH IPA(PHUKH CIOKHBIX (DYHKIUH, OTIPEICIIATh X
HauOOJBIINE ¥ HAUMEHBIIINE 3HAYCHUS, BRIYUCIIAT IIOMAIn Guryp u oOBEMBI TE, HAXOIUTh
CKOPOCTH W YCKOpEHHUs TiporieccoB. JlaHHasi cojepikarelbHasi JIMHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKMX MOJIEJIEH peaJbHBIX CHUTYyallui, M03BOJISET
HaxOJIUTh HaWJIy4lllee pelieHWe B TPUKIAIHBIX, B TOM YHUCJE COIUAIBHO-PKOHOMUYECKHUX,
3a/ladyax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOTO aHaliu3a CIOCOOCTBYET Pa3BUTHIO
a0CTpaKkTHOTO, (POPMATHLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIIICHUS, (JOPMHUPOBAHUIO YMEHUHN
pacro3HaBaTh MPOSIBJICHHUS 3aKOHOB MAaTEMAaTUKH B Hayke, TEXHUKE U UCKyccTBe. OOydaronuecs
Y3HAIOT O BBIJIAIOIIUXCST pe3yJIbTaTax, MOJYyUYEeHHBIX B XOJI€ PA3BUTHSI MAaTEMAaTUKH KaK HayKH, U
00 ux aBTOpax.

ConepxarenpHO-MeTOAMYECKass JIMHUS «MHOXKECTBA U JIOTHKa» BKIIOYaeT B cels
AJIEMEHTBI TEOPUM MHOXKECTB M MaTEMaTHYECKOW JIOTHKU. T e0pPEeTHKO-MHOKECTBEHHBIE
MIPE/ICTaBICHHUsS] MPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTHKH M MpelyiaraloT Hambolee
YHUBEPCAJIbHBIA S3bIK, OOBEIUHSIOUINN BCE paslesibl MaTeMaTHKH U e€ MPUJIOKEHUM, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHe TUCIUIUIMHBI U UX MPUJIOKEHUs B efuHoe nenoe. [loatomy
BAKHO JIaTh BO3MOXXHOCTh OOyYarouieMycsi MOHHMaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKH U HCII0JIb30BaTh €ro JAJs BBIPAXKEHUS CBOUX MbIcied. Jpyrum
BAXKHBIM MPHU3HAKOM MAaT€MaTHUKW KaK HAyKH CJleayeT MPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
000CHOBaHMH U  CJI€JOBaHHE OINpeAeiICHHBIM MpaBUaM IOCTPOCHHUS JI0Ka3aTebCTB.
3HAaKOMCTBO C 3JIEMEHTaMH MaTeMaTU4YeCKOM JIOTMKU CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO
MBIILIEHUST 00yYarONINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIEHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUS.

B yuebHoM Kkypce «Ainrebpa W Hayajla MaTeMaTUYECKOTO aHalKM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YEeCKOr0  MOJEIMpPOBAaHUS, KOTOpble  MPHU3BaHbl  CHOCOOCTBOBATH
(hOpMHUPOBAHHUIO HABBIKOB IOCTPOCHHS MOJENed peajbHBIX CHUTYallMil, HCCIEI0BaHUSA AITHX
MoJeNiell C TOMOINbIO ammapaTa anreOpbl MU MaTeMaTH4YeCKOro aHalu3a, WHTEpIpeTaluu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3agaHusi BIUIETEHBI B KaXIbIH W3 pa3/ielioB MPOTPaMMBbl,
MIOCKOJIbKY BECh MaTepuaj y4yeOHOTro Kypca HIUPOKO HCIOJIB3YETCS AJS PELICHUs MPUKIATHBIX
3amau. [lpu pemieHnn peadbHBIX MPAKTHUECKUX 3a1ad  oOydaroluecss pa3BUBAIOT
HaOMOATeIbHOCTh, YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCsl, HCIOIH30BAThH
aHaJIOTHI0, 0000IaTh M KOHKPETH3UPOBaTh Mpobiemy. JledarenbHOCTh MO (HOpMHPOBAHUIO
HABBIKOB PEIICHUS MPUKIATHBIX 3a7]a4 OPraHU3yeTCsl B MPOLIECCE N3YUECHUS BCEX TEM y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha uzydenue yueOHOTO Kypca « Anredpa u Hauana MaTeMaTHYecKOro aHajIn3a» OTBOIUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 daca B Henento), B 11 xmacce — 136 ygacoB (4 gaca B
HEJIEIIO).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbubie yncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue 1poou. [Ipumenenne nqpobdeil 1 NpOLEHTOB JUIsl pelIeHUs] TPUKIAIHBIX 3a7a4d U3
pa3IMYHBIX OTPaCiell 3HAHUW U PeajbHOU KU3HU.

JleiicTBuTenpHble yncia. PanmoHanpHble M HMppalMoOHAIbHBIE yucia. Apudmernyeckue
OIEpalM C JEUCTBUTEIBHBIMU YHCIAaMU. MOJyib JIEHCTBUTEIBHOIO 4YMCIIA U €r0 CBOWCTBA.
[IpuOnkE€HHbIE BBIUKCICHMS, MpaBUiIa OKPYTJIEHMs, MPUKHUIKA U OLEHKa pe3yabTaTa
BBIYMCIICHUM.

Crenens ¢ nensiM noxasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENbHBIX YNCEN JUISl pElIeHNs TPAKTHUECKUX 3a/1a4 U IPECTABJICHUS JaHHbIX.

Apudmernueckuil KOpeHb HATYpAJIIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JEUCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JlecaTuaable U HATypaIbHBIC JIOTApU(PMBI.

CuHYyC, KOCMHYC, TaHT€HC, KOTAHT'€HC YMCIOBOIO ApryMeHTa. APKCHHYC, apKKOCHHYC H
ApPKTaHI'€HC YHMCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHbIE IpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMS U YpaBHEHUSA-CIIEACTBUs. HepaBeHCTBO, pelieHre HEpaBeHCTBA.

OcHOBHBIE METOJIbI PEHICHUSI LENbIX U IPOOHO-pallMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM NEpEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema besy. MHorouiens! ¢ nensiMu kodddunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAXKEHHH, CONEPIKAITNX CTENIEHU U KOPHHU.

Wppaunonaneuble  ypaBHeHHs. (OCHOBHBIE METOABl  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUH.

Iloka3zarenbHble ypaBHEeHUsA. OCHOBHBIE METO/BI PELICHUS [T0KA3aTEIbHbIX YPABHEHUH.

[IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALIUX JOTapU(DMBI.

Jlorapupmuueckue ypaBHeHUs. (OCHOBHbIE METOJbl PpEIIEHUS JIOrapuPpMHUECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckue (opmynsl. IIpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemrenne cucrem JHMHEMHBIX ypaBHEHUH. MarTpuiia CUCTEMBbI JIMHEWHBIX YpaBHEHHM.
Omnpenenurens MaTpuipl 2X2, €ro I€OMETPUYECKUH CMBICI M CBOWCTBA, BBIYMCIIEHHUE €T0
3HAUEHUs, IPUMEHEHNE ONIPENEIUTENS Ul PELIEHUS] CUCTEMBI JINHEHHBIX YpaBHEHUU. Pemenne
MIPUKJIAIHBIX 3a7a4 ¢ IOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHUN. lccienoBanne nmocTpoeHHON
MOJEIIH C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEINEH.

IlocTpoeHre MaTeMaTH4YECKUX MOJENIEN peaJbHOW CUTYyalluu C IOMOINBIO YPAaBHEHUN U
HepaBeHCTB. [IpumeHeHHe ypaBHEHUN M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMUYECKUX 3a1ad U
3a]a4y U3 Pa3IUYHBIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKU

OyHKIMA, crnocoObl 3amaHus ¢yHKIuM. B3anmmuo oOpaTtHble (QyHkimu. Kommosuims
¢bynkuuit. 'paduk pyHkunu. dneMeHTapHbIe peodpa3zoBaHus rpaduKoB (PyHKIIHA.



OO6nactp omnpeneneHuss 1 MHOXKecTBO 3HaueHH ¢yHkiuu. Hymn ¢yakmun. [Tpomexyrku
3HakonocTossHCcTBA. UETHbIe M HeuéTHhle QyHKIuH. [lepuoanueckue QyHkiuu. [Tpomexyrku
MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MUHHUMYMBI (QyHKIIMU. HanOosbiiee 1 HaMMEHbIIEE
3HaueHUs QYHKIIUU HA TIPOMEKYTKE.

JluHeiHast, KBaJpaTUIHAS W IPOOHO-TTMHEHHAS QYHKIIMH. DIEMEHTApPHOE UCCIICIOBAHHUE H
MOCTPOCHUE UX TPaPUKOB.

Crenennasi QyHKIMSA C HAaTypaJbHBIM M IIE€JBIM TNoKaszareneMm. EE cpoiicTBa U rpaduk.
CaoiictBa 1 rpaduK KOpHA N-OH CTemeHW Kak (yHKIHH OOpaTHOM CTENEeHH C HaTypaJbHBIM
[I0Ka3aTeJIeM.

[lokazarenpHas u norapupmuyeckas QyHKINU, UX CBOWCTBA U rpaduku. Mcnonb3oBanue
rpadukoB QYHKUMH Ui pelIeHUs] ypaBHEHU.

Tpuronomerpuyeckass OKpPY)KHOCTb, OIPEICIIEHUE TPUTOHOMETPUYECKUX (QYHKIMH
YHCIIOBOTO apryMeHTa.

OYHKIIMOHATBHBIE 3aBUCUMOCTH B PEAIbHBIX TpoIieccax U sBIeHUsAX. [’ paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocnemoBaTeILHOCTH, CIIOCOORI 3aJaHUS TOCIEA0BATSILHOCTEH. MeTon MaTeMaTHYeCKOM
UHAYKIUA. MOHOTOHHBIE M OTpaHHWYEHHbIE MOCIeA0BaTeabHOCTU. McToprs BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHalln3a 0ECKOHEUYHO MalbIX.

Apudmernueckas UM TreoMeTpuueckas mporpeccud. beckoHeuHo — yObIBaromias
reomeTpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIICH T€OMETPUUYECKON MPOTPECCUH.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30Banue Nporpeccuu Uisl pelieHUs pealIbHbIX 3a7a4 MPUKIIATHOTO XapaKTepa.

HemnpepriBHbie (yHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMITOTH TpaduxoB
¢byakuumii. CBoiicTBa (GYHKIIMA HENPEPHIBHBIX Ha OTpe3Ke. METOoJl MHTEPBAJIOB JUISl PEIICHHS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMPEPbIBHBIX (DYHKIIMIA IS pEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. OnpeneneHue, reoOMeTpUIeCKUi U PU3nIecKuii
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeabHOU K rpaduky GyHKIUU.

[IpousBonubie anemMenTapHbIx GyHKuul. [Ipon3BoaHas cyMMBbl, TPOU3BEICHHUSI, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHoxecTBa M JIOTHKA

MHoXxecTBO, ONepalli HaJ MHOKECTBAMU M UX CBOMcTBa. J{narpammel Jitnepa—BeHHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJid ONHMCAHUS PEabHbIX IPOLECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHUYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KVIIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbubie u 1menblie yucna. [IpuMeHeHWE MPHU3HAKOB JAEIMMOCTH LETBIX 4YHCEl,
HauOombpIMii o0mwmii genutens (nanee — HOJl) u nHaumensinee obmee kpatnoe (ganee — HOK),
OCTaTKOB 0 MOAYIIO, aNropuT™Ma EBKIIMIa UTsl pelieHus 3a1a49 B LETbIX YUCIaX.

KowmmnekcHpie uucma. AnreOpawdeckass W TpUTOHOMeTpuueckas (OpMBl 3amucu
KOMIIJIEKCHOTO 4Yucia. ApudMeTHIecKre Oonepalnud ¢ KOMIUIEKCHBIME unciamu. M3o0paxkenue
KOMIIJIEKCHBIX YHMCENl Ha KOOpAMHATHOU miockoctd. @opmyna Myaspa. Kopau N-oii crenenu u3
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KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCET Ui pemeHus (U3NYeCKUX |
r€OMETPUYECKUX 3a/1a4.

YpaBHeHuUsI 1 HEPAaBEHCTBA

Cucrema ¥ COBOKYIIHOCTh YPaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
ciencTBUs. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYCCKHX YPABHCHHHA C IOMOIIBIO TPUTOHOMETPUYCCKOM
OKpY>KHOCTH. PellieHne TpuroHoMeTpuueckux HEpaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHUsT CUCTEM U  COBOKYIHOCTEH  PallMOHAJIBHBIX,
MppalMOHANIbHBIX, IOKA3aTENbHbIX U JIOTApU(PMUUECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHune ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEeMAaTHUYECKUX 3a1ad U
3alad M3 pazIUYHbIX oOnacTel HayKM W peanbHOM >KU3HU, HMHTEpIpeTalysl IOJTy4EeHHBIX
pe3yJabTaToOB.

DyHKIUHN U TPaQUKH

I'paduk kommosuumu ¢yHkumid. ['eomeTpruyeckue o06pa3bl ypaBHEHHII U HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'paduueckne meTonmpl pelieHUss ypaBHEHHWW W HEPAaBEHCTB. ['paduyeckue METObI
penieHus 3a1a4d ¢ napameTpaMmH.

Hcnons3oBanne rpadukoB (GyHKIUN I UCCIAETOBAHUS TPOILECCOB M 3aBUCUMOCTEM,
KOTOpbI€ BOHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U pealbHON KU3HMU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpumeHeHnue npou3BOAHOMN K HCCIEI0BaHUIO QYHKIMIT HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxaenrne HaubobIIero 1 HauMEeHbIIEro 3Ha4YeHUI HelpephIBHON (DYHKIIMM Ha OTpPE3Ke.

[IpuMeHeHre TPOW3BOJHOM U1l HAXOXKJICHUS HAWIYYIIero pEeuieHUus B IPHUKIAAHBIX
3a/layax, JAJs ONpeAeNiCHUS CKOPOCTH M YCKOpPEHHUsS mpolecca, 3aJaHHOro (opMmynoil wuiu
rpaguKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO ImepBooOpa3HbIX. [lepBooOpasHble 37eMEHTapHBIX
¢byukuwmii. [IpaBuia HaxoXkAEHUS TEPBOOOPA3HBIX.

Wurerpain. I'eomerpruueckuii cMbIci UHTErpajia. Beruncienue onpenenéHHOro MHTerpaia
o ¢opmyne Hetotona-JleitOnuna.

[Ipumenenne wuHTErpana Jid HAXOXIACHUS IUIOMAACH TIIOCKUX (QUryp U o0bEMOB
F€OMETPUYECKHUX TEJ.

[Tpumeps! pemennit quddepeHnranbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOIEIMPOBAHNE
peanbHBIX MPOLECCOB C MOMOIIBIO JU(PepeHInaNbHbIX YPABHEHUH.



[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM YPOBEHbH) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYalomerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHUHCKOro OOIecTBa, MPEJICTABICHUE O MaTEMAaTUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUM, TPOLEAYpP TpakJIaHCKOTO OOIIecTBa
(BBIOOPHBI, OMPOCHI U JPYro€), YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIHMSIMU U HA3HAUCHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(OpMUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRXKECHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTeMaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHIUCKHX
MAaTEMAaTUKOB U POCCHUMCKONW MAaTEeMaTUYECKOW IIKOJbI, WCIOJb30BAHHE ITHUX JTOCTUKECHHUU B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ITHYECKOT0 MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JNOCTH)KEHUM HAyKHM M ACSITEIBHOCTBIO YYEHOI'O, OCO3HAHHWE JMYHOIO BKJIAJa B IOCTPOEHHE
YCTOMYHMBOTO OYAyIIETO;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHpPY, BKJIOYass  OCTETUKY  MAaTeMaTHYE€CKUX
3aKOHOMEpHOCTEH, O0OBEKTOB, 3aJay, pEUICHUH, pacCy)KIEHHIl, BOCIPUUMYHUBOCTh K
MaTeMaTHYE€CKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX 3J0POBOTO
u Oe3omacHOro oOpasa JKHM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OT/AbIXA, peryisipHas (u3nueckas aKTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHNUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON JAEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYIOJIIO0US, HHTEPEC K pa3IudHbIM cdepam
npodeccHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBeplIaTh OCO3HaHHBIA BBIOOP Oyaymie mnpodeccu U pearTu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTHUYEeCKOMY OOpa30BaHHIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HallPaBJIE€HHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHHUE MPUPOJHONM M COLMAIBHON Cpeabl, OCO3HAHUE
rI00aTBbHOTO  XapakTepa  JKOJIOTHMUECKUX  TpolieM, OpHeHTalus Ha  IPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU Ul PelIeHUs 3a1ad B 00JacTU OKpYXKAloIIel cpefpl, MIaHHPOBAaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCJIEACTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOH MpPAaKTUKH, MOHMMAHHE MAaTeMaTHYeCKOW HayKdu Kak chepbl
YEJIOBEYECKON ACATEIIBHOCTH, ITANOB €€ Pa3BUTH M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALINU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTbH OCYILIECTBIISATh IPOECKTHYIO U MCCIIEI0BATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

Bba3oBble jornueckue qelcTBUA:

BBIBJSITh U XapaKTEPHU30BATh CYIIECTBEHHbIE MPU3HAKA MaTEeMaTHYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUM MEXAy TMOHATUSAMH, (DOPMYTUPOBATH OMNpPENETCHUS TOHATHHA,
YCTaHaBIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAaHUS Ui OOOOIICHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCTIpUHUMATH, (OPMYITHPOBATh W TPEOOPa3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC H
OTpHIIaTeNbHbIE, €IUHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHBIC,

BBISIBJISITH MaTEMAaTHYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TMPOTHBOpPEYHS B (PaKTax,
JMAHHBIX, HAOMIONEHUSAX W  YTBEPXKICHUSX, TNpeajaratb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTALUIO, IMPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI;

BBIOMpATh CcHocob pemieHus y4eOHOM 3amauu  (CpaBHMBAThb HECKOJBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4€TOM CaMOCTOSITENIBHO BBIJEIIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCIOJIb30BATh BOMPOCHI KaK UCCIIEeI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (OPMYIUPOBATH
BOMPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYUE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE U JAHHOE,
(dhopMHUpOBATh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3ULINIO, MHEHHE,

MPOBOJUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIEAOBaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBICHMS, IMPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEH MEX Iy 00bEKTaMu, IBJICHUSIMH, TPOLIECCAMMU;

CaMOCTOSITENIEHO (OPMYIHPOBATH 000OIIEHHS W BBIBOJBI MO PE3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIeI0OBAaHUs, OIIEHUBATh JOCTOBEPHOCTh MOJTYYECHHBIX PE3ylIbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOLIECCA, & TAK)KE BBIIABUraTh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Padora ¢ undopmanueii:

BBISIBIIAATH JIeUIIUTHI UHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMIPOC U IS
pelieHus 3a1auu;

BBIOMpaTh MH(OpPMANMIO W3 HCTOYHUKOB Pa3UYHBIX THUIOB, AaHAIU3UPOBATH,
CUCTEeMATU3UpPOBAaTh W HHTEPHPETUPOBATh HH(POPMALUIO pA3IUYHBIX BUIOB U (HopMm
MIpEACTABICHUS;



CTPYKTYpUpOBaTh  WH(POpPMANMIO, TMPEACTaBIATH €€ B pa3nuyHbIX  (Qopmax,
WLTIOCTPUPOBATH IPahUIeCcKu;

OLICHUBATh HAAEKHOCTh MH(OPMAIMM IO CAMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBbIE YHUBepCAJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menmne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CYXXICHHA B COOTBECTCTBUH C YCIOBUSAMH U LECIAMU
O6HI€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W ITHMCbMCHHBIX
TEKCTax, JaBaTb IMOACHCHHUA TII0 XOAYy PpCIICHUA 3ada4yud, KOMMCHTHUPOBATH HOJ'IyLIeHHBII\/JI
pe3ysbTar;

B X07€ OOCYXJEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOH TEMBI, MPOOIeMBbl,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBAThb HJACH, HAILICJIICHHBIC Ha IMOMCK PCHICHHA, COMOCTABJIATH CBOH
CYXKACHHUA C CYKACHUAMU APYTUX YHAaCTHUKOB AHAJIOTA, O6Hap}’)KI/IBaTI> pasiiniue U CXO0ACTBO
MO3UIIHIA, B KOPPEKTHOU opme (popMyTHpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHUS;

OpEeACTABIATE PE3YJIbTAThl PCIICHHA 3aJadd, SKCICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opmaT BBICTYIUIGHHS C Y4€TOM 3aqad [pe3eHTaluu MU
0COOEHHOCTEH ayIUTOPUH.

PeryasiTuBHbIe YHUBepPCaJbHbIe YUeOHbIE TelCTBHS

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pEUICHUS 3aJayd, BBIOMPATh CIOCOO pelIeHHs ¢ Y4ETOM
HUMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOUW MH(POPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIaZIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
U MBICIUTENbHBIX MPOLECCOB, MX pE3yJAbTaTOB, BJAJETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpoIiecca U pe3ysibTara PelIeHUs] MaTeMaTUYecKoi 3a1auu;

MpEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh HpPU PEIICHUU 3a/ladd, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAJIGHHBIX OLINOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa IeId M YCJIOBHUSIM, OOBICHITH MPUUYHHBI
JNOCTHIKEHHSI WM HEAOCTH)KCHHSI PE3yAbTaTOB JIEATEIBHOCTH, HAXOJUTh OIIMOKY, IaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1€ATEJBHOCTD:

MOHMMAaTh U UCIMOJIb30BATh MPEUMYIIECTBA KOMAHIHOM M MHIUBUAYaIbHONH pabOThl MpHU
pemieHMH y4yeOHBIX 3ajay, NPUHUMATh IeJIb COBMECTHON JesATEIbHOCTH, IIAHUPOBATh
OpraHu3alMi0 COBMECTHOM palOThl, paclpeneniaTh BHIbl padOT, JOrOBapHBATHCS, OOCYXIATh
IpoIecC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPyNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
IITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUSA C
JIPYrUMH 4IEHAaMH KOMAaH/bl, OLIEHMBaTh KAayecTBO CBOEro BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYITUPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATbBI
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K xonmy oOyuenus B 10 ki1acce oOyyaromuiicsi MOMYyYUT CIEAYIOIIME TMPEAMETHBIC
pe3yabTaThl IO OT/ACNBHBIM TeMaM paloueil mporpaMMbl y4eOHOTO Kypca «AnreOpa u Havyana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia v BBIYMCTICHUS:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCIIO, OECKOHEYHAs TePHOIYECKAast
IpoOb, TPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXECTBA PALMOHAIBHBIX W JEHCTBUTEIBHBIX
qucell, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSATH IpOOU U MPOLEHTHI Ui PEIIeHUs] IPUKIAJHbIX 33/1a4 U3 pa3Iu4HbIX OTpacieit
3HaHUH U PEATIbHOM KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUUCIICHUS, NMPaBUJIA OKPYIJICHHS, MPUKHUAKY U OILIEHKY
pe3yJibTaTa BBIYUCICHUIM;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTEMEeHb C IIeJIbIM IOKa3aTelieM, HCIOJIb30BaTh
MOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTEIBHBIX YHCEN JJIS PELIeHUs NMPAKTUYECKUX 3ajad U
MIpE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBAThH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpalbHOU CTENEHHU;

CBOOOHO OTIEpUPOBATH MOHATHEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTeleM;

CBOOOJHO ONEpUPOBATH MOHATHAMU: JIOTapudM dKCla, OECATHYHbIE M HATypaibHbIE
JorapuQmsl;

CBOOOJIHO ONEpHpPOBaTh MOHATUSMM: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHMCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATHAMHU: aPKCUHYC, ADKKOCHHYC M apKTaHI'€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONepupoBaThb  MNOHATUSMM:  TOXIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U YPABHEHUS-CIICCTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

IPUMEHATh Pa3IUYHbIE METOJbl PELICHHs] PAlUMOHAJIBHBIX M JPOOHO-PALMOHATIBHBIX
YPaBHEHHUH, IPUMEHATHh METOJl UHTEPBAJIOB [Vl PELICHUS HEPABECHCTB;

cBOOOJIHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW IE€PEeMEHHON, MHOIOWIEH C
LEeJBIMH  KO3(QQULIMEHTaMH, KOPHUM MHOTOYJIEHA, MPUMEHATh JEJICHHE MHOrowieHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

cBOOOJTHO ONEepuUpoBaTh MOHATHSAMHU: CUCTEMAa JIMHEWHBIX ypaBHEHUH, MaTpHIIa,
ONpEACIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKHH CMBICI, MCIIOJIb30BaTh CBOMCTBA
ONpeAenuTeNs 2 X 2 1 BBIYUCICHUS €r0 3HAYEHMs], IPUMEHATH ONPEACIUTENN Ul PEIICHUS
CUCTEMbI JIMHEMHBIX YPAaBHEHUH, MOJEIMPOBATh PEAJIbHBIE CUTYyallMM C IOMOILBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, WCCIENOBaTh IIOCTPOEHHBIE MOJEINM C IIOMOLIBIO MAaTpUll U
OTpENCINTENEH, MHTEPIIPETUPOBATH MTOJIyYEHHBIA PE3YIIBTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMU AJIs TpeoOpa30oBaHMsl BEIPAKEHUI;

BBIMIOJIHATh ~ NPEoOpa3oBaHUsl  YHUCIOBBIX  BBIPAKEHWH, COJEpXKAaIUX CTENEeHu ¢
palMOHaIbHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMicTBa  jorapu¢moB It mpeoOpa3oBaHHs — JOrapu(PMUUYECKUX
BBIPAXKECHUMH;

CcBOOOJTHO ~ OMEpUpOBaTh  MOHATUAMHU:  HppAalMOHANbHbIE,  TOKa3aTelbHbIE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh UX PELICHUS C MOMOIIbIO PAaBHOCHIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHATH  OCHOBHBIE  TpUrOHOMEeTpuuyeckue GopMynbl A MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;
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cBOOOJTHO ~OIEpPHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHUE, MPHUMEHSTh
HE00X0AUMBbIE (POPMYIIBI IS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICIUPOBATh pEalbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
ypaBHEHHUs, HEPABEHCTBA 10 YCIOBHIO 3aJaud, MCCIEJOBAaTh IOCTPOCHHBIE MOJCIH C
WCIIOJIb30BAHMEM aIlliapara ajareOpsl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEpUPOBATh MOHATHUAMHU: (YHKIHS, CHOCOOBI 3amaHusi (YHKIUH, B3aUMHO
oOparHbie (QYHKIMH, KOMIO3UIHS (yHKUWH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus TpapuKoB QyHKINH;

CcBOOOJTHO OTIEPUPOBATh MOHATUSMHU: OOJIACTH OMPENCICHUSI M MHOXKECTBO 3HAUYCHUH
GbyHKIUY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CcBOOOJTHO OTIEPHPOBATH TOHATHAMHU: UYETHBIE W HEUYETHBIE (YHKIWHU, TEPHOIHYECKHUE
(GYHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCHMyMbl W MHHUMYMBI (DYHKITHH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNE (YHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TOHATHSIMHU: CTENEeHHas (DYHKIHMS C HATypaJllbHBIM W IIEJIBIM
nmoxaszaTeneM, rpaduk creneHHON (YHKIMU C HATYpaIbHBIM U IENBIM TOKa3aTelieM, Tpaduk
KOPHS N-0¥ CTEeTeHn KakK (QYHKIIUH 0OpaTHOM CTENEHU C HaTypaJbHBIM MIOKa3aTeIeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IHHEHHas (yHKIHH,
BBITIOJTHATE 3JIEMEHTAPHOE UCCIIEIOBAHHE U TIOCTPOCHUE UX IPaUKOB;

cBOOOJIHO ONEpHPOBATh MOHATUAMM: MOKa3aTelbHas U Jorapupmuueckas (QyHKIUH, UX
CBOMCTBA U I'pauKu, UCIOJIb30BaTh UX I'paMKH Ul PELICHUs yPAaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTb, OINpENEIeHUe
TPUTOHOMETPUUYECKUX (PYHKLIUI YUCIOBOTO apryMEeHTa;

UCIOJb30BaTh Ipaduku (QyHKIMH U1l MCCIeOBaHMUs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
pelIeHNH 3ajad U3 JPYruxX y4yeOHbIX NPEAMETOB M peajlbHOW >KM3HM, BbIpakaTh (OpMyJiaMu
3aBHCHUMOCTH MEX1y BEJIMUYNHAMM;

Hayana MaTeMaTH4ecKoro aHaan3a:

CBOOOJIHO OIEpUPOBATh MOHATUAMHU: apupMeTHdecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO YOBIBAIOIIAsl TEOMETPHUECKas IPOrPeCcCHs, IMHEHHBIM U SKCIIOHEHIIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

HCIOJIb30BaTh MPOTPECCUH JUI PELIEHUs pealbHbIX 3a/1a4 IPUKIIAJHOTO XapaKkTepa;

CBOOOJTHO  ONEpUpOBaTh MOHATUSAMM:  IIOCJIEAOBATENBHOCTb,  CIIOCOOBI  3aJlaHMs
[I0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPaHMUYEHHBIE 110CIIE0BATEILHOCTH, IOHUMATh OCHOBBI
3apOX/IEHUS] MAaTEMaTUYECKOI0 aHalIN3a KaK aHaiu3a OECKOHEYHO MaJblX;

cBOOOJIHO ONEpUPOBATh MOHATUSAMM: HENpepbIBHbIE (YHKIHH, TOYKU pa3pbiBa Ipaduka
GbyHKIMHU, aCUMOTOTHI Tpaduka QyHKINHU;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLMS, HENpepbIBHAas Ha OTpE3Ke, MPUMEHATh
CBOICTBA HETIPEPBIBHBIX (PDYHKIMH JUIsI pelIeH s 3a1a4;

CBOOOJITHO ONEpUpOBaTh MOHATUAMHU: NepBas W BTOpass MPOU3BOJHBIE (HYHKIUH,
KacaTenbHast K rpaduky QyHKINY;

BBIUMCIIATH TPOU3BOJHBIE CYMMBI, IPOU3BEIEHHs, YacTHOTO W KOMIIO3UIMHU JBYX
GbyHKIUH, 3HATh TIPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIIHII;

UCIOJIb30BaTh TEOMETPUUECKUH U HU3NUECKUN CMBICI IPOU3BOTHOMN JJIS pEIIeHUs 3a/1au.

MHosxecTBa M JI0OrMKa:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpAIlMU HaJl MHOKECTBaMH;
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HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyis ONMCaHUs peabHbIX MIPOLIECCOB
U SIBJICHUH, IPH PELICHUH 33734 U3 IPYTUX YUEOHBIX IPEIMETOB;

cBOOOJTHO OMEpUPOBATh MOHATHAMHU: OMpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOIMCTBO MAaT€MaTH4YEeCKOro OOBEKTa, JI0KA3aTelbCTBO, pPABHOCUJIbHBIE YpPaBHEHUSA W
HEPaBEHCTBA.

K xonmy oOyuenms B 11 kuacce oOydaromuicsl TMOJYYUT CIEAYIOUINE MpPEAMETHBIC
pe3ysbTaThl O OTIAEJIBHBIM TeMaM pabodeil mporpamMmbsl yueOHOro Kypca «Anredpa u Havana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia ¥ BbIYMCTICHUA:

CBOOOJHO OINEpPUPOBATH MOHATUSIMHU: HATypaJlbHOE M 1EJO0€ YHCIO, MHOXECTBa
HaTypaJIbHbIX U IIEJIBIX YKCEN, UCIO0JIb30BaTh MpU3HaKku AenumocTH 1ensix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHMCEN JJIsl pEeLIeHus 3aa4, IPUMEHATh anroput™ EBknnna;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTATKA MO MOJYIIO, 3alIMChIBATh HaTypajbHbIEC YKCIIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHSTHUSIMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B anreOpanyeckoil 1 TpUroHOMETpHUUYecKoil dopme,
BBITIOJIHATH apu(PMeTHYecKue onepamnnuy ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUsI M HEPaBEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSIMHU:  HMPpAalMOHAIbHBIE,  IIOKa3aTelbHblE U
norapu(pMUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIIBHBIX IEPEXOI0B;

OCYILECTBIIATh OTOOP KOPHEH NMpH pelIeHUH TPUTOHOMETPUYECKOTO YPaBHEHMS,

CBOOOJTHO ONEpUPOBAaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATh
Heo0XxoAuMble (OPMYIIbI I PELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHMH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHUS CUCTEMBI M COBOKYITHOCTEM
palMOHANBHBIX, HPPALMOHAIBHBIX, II0KA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelaTh palUOHalbHbIE, HWpPpalMOHAIbHBIE, IIOKa3aTelIbHblEe, JOrapumuyeckue u
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOLYJIN U IIapaMeTphI;

IIPUMEHATH TpapruecKue METOAbI I PeLIeHHs] YPaBHEHUI 1 HEPABEHCTB, a TakXKe 3a7ay
C ImapaMeTpaMHy;

MOJICIUPOBATh pEalbHblE CUTYyallUM Ha s3bIKe anreOpbl, COCTaBJIATh BbIPAXKEHUS,
YPaBHEHUS, HEPAaBEHCTBA U MX CHCTEMBI II0 YCIOBHUIO 33Jauyd, HUCCIENOBaTh IOCTPOCHHBIE
MO/JIEJIH C MCIIOJIb30BAaHHUEM alrapara anreOpbl, HHTEPIPETUPOBATh NOJYYEHHBIH pe3ysIbTaT.

DOyHKUUH U TPapuUKU:

CTPOUTH TpapUKH KOMMIO3ULUHU (PYHKIMHA C MOMOIIBIO JIEMEHTAPHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIMHU JABYX (PYHKIIMIA;

CTPOMTh TeOMeTpUYecKhe o00pa3bl YpaBHEHUII M HEpaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TPapUKH TPUTOHOMETPUUYECKUX (PYHKIIHI;

NPUMEHATH (PYHKIMU JUI1 MOJCITUPOBAHUS U UCCIIEJOBAHUS PEATbHBIX MPOLIECCOB.

Havajna maTeMaTH4eCKOro aHaJImM3a:

UCIOJb30BaTh MPOU3BOJHYIO [UIA HCCIENOBaHMS (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0/IUTh HanOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HEMPEPhIBHON Ha OTPE3KE;
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WCIOJIb30BaTh MPOU3BOJAHYIO JUISl HAXOXKJICHHS HAWIYYIIETO PEHICHHS B MPUKIAIHBIX, B
TOM YHCJE COIUATBHO-DKOHOMUYECKHX, 3aJadax, JJs ONpEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3a1aHHOTO POPMYIION WU TPaPUKOM;

CBOOOJHO OTIEPUPOBATH MOHSATHAMU: TIEpBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPal, HAXOIUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHCIATH, WHTETpan 1o ¢opmyne HproToHa-
JettOuumna;

HAaXOJHUTh IUIOMAIH IIOCKUX (QUTYP U 00BEMBI TEJI ¢ TIOMOIIBIO HHTETPAJIa;

MMETh TIPEJICTABICHHE O MAaTEMaTHYECKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABIICHUS
mudhepeHInaTbHBIX YPAaBHCHHIA,

penraTth MPUKIAJIHBIE 33J]a4d, B TOM YHCIIE COIMATBLHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeICTBAMUA MaTeMaTHIeCKOTO aHAIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC

Ne i/ HanmeHoBaHMe pa3je/ioB U TeM KoTpoIbHbIe DJIeKTpOHHbIe (LN (POBbHIE)
NporpaMmal KoauuecTBO o0pa3oBaTe/ibHbIE PecypcChl

YACOB padoThbI
https://fipi.ru/metodicheskaya-
MHO0EeCTBO IEHCTBUTEIBHBIX YHCE]I. kopilka/univers-kodifikatory-
MuorowrieHsl. PaninoHanbHble ypaBHEHHS U oko#!/tab/241959901-2
1 . 24 1 -

HepaBeHcTBa. CHCTEMBI IMHEWHBIX http://os.fipi.ru/tasks/22/a

ypaBHEHHIA https://resh.edu.ru
https://statgrad.org
https://fipi.ru/metodicheskaya-
kopilka/univers-kodifikatory-

Oyukiun 1 rpaduku. CreneHHas QyHKIUS oko#!/tab/241959901-2

2 12 1 -

C LIEJIBIM TIOKa3aTeaeM http://os.fipi.ru/tasks/22/a
https://resh.edu.ru
https://statgrad.org
https://fipi.ru/metodicheskaya-
kopilka/univers-kodifikatory-

3 ApudMeTHUECKUI KOPEHB N-0i CTEICHH. 15 1 oko#!/tab/241959901-2

HppaimoHaibHble YpaBHEHHSI http://os.fipi.ru/tasks/22/a
https://resh.edu.ru
https://statgrad.org
https:/fipi.ru/metodicheskaya-

[TokazarenpHas ¢ynkuus. [lokasarenpHbie kopilka/univers-kodifikatory-

4 10 1 oko#!/tab/241959901-2

ypaBHEHUS

http://os.fipi.ru/tasks/22/a

https://resh.edu.ru
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https://statgrad.org

Jlorapudmmueckast QyHKITHSL.
Jlorapudmuueckue ypaBHEHUS

18

https://fipi.ru/metodicheskaya-

kopilka/univers-kodifikatory-

oko#!/tab/241959901-2

http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

https://statgrad.org

TpuroHomeTpudecKre BbIpaXKEHUS U
YpaBHEHUS

22

https://fipi.ru/metodicheskaya-

kopilka/univers-kodifikatory-

oko#!/tab/241959901-2

http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

https://statgrad.org

HOCJ’IC,Z[OBaTeJ'IBHO CTHU U IPOIrpeCcCuun

10

https://fipi.ru/metodicheskaya-

kopilka/univers-kodifikatory-

oko#!/tab/241959901-2

http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

https://statgrad.org

HenpepriBabie ¢pynkiuu. [IpousBoanas

20

https://fipi.ru/metodicheskaya-

kopilka/univers-kodifikatory-

oko#!/tab/241959901-2

http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

https://statgrad.org

[ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs
3HAHUU

https://fipi.ru/metodicheskaya-

kopilka/univers-kodifikatory-

oko#!/tab/241959901-2

http://os.fipi.ru/tasks/22/a
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https://resh.edu.ru

https://statgrad.org

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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11 KJIACC

Ne i/ HaumeHoBaHue pa3/ie/ioB H TeM JuexkTpoHHble (MU poBbIE)
nporpamMmal KoiunyecTBo Komrpoapubie o0pa3oBaTe/ibHbIE peCypChl
4ACOB padoThbI
1 I/IccneILOBaHI:Ie (YHKITUH C TTOMOTIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi u MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuronomeTpuueckre HepaBeHCTBA
4 HppanmonanbHbie, TOKa3aTeIbHBIE U 24 1
norapuMuvecKkue HepaBEeHCTBA
KommnekcHsie yncna 10 1
HarypanbsHbie u 11e1b1e yncia 10 1
Cucrembl parMoHaIbHbBIX,
7 HPpAIMOHAIBHBIX IMOKA3aTEIbHBIX U 12 1
Jorapu(pMUUECKUX ypaBHEHHM
8 3amauu ¢ mapameTpaMu 16 1
9 HOBTOPeHI/Ie, o0o011eHne, cucreMaTi3anus 16 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10
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YYEBHO-METOAMYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIBI U1 YHEHUKA

nocobue:Hukonbckuii C. M., [loranoB M. K.,PemreraukoB H. H. «Anrebpa u Havana
MaTemaTudeckoro aHanusa. 10 kimace»,«Anredpa v Hayajna MaTeMaTUYecKoro asHaiausa. 11
kiace». — M.: IIpocsenienue

Aunre0Opa u Havana

(6a30BbIi1 1 yriyoneHHblil ypoBeHb)10-11kin. Anumos L. A.,

Kosnsarun FO.M., Tkauésa M.B. u np. IIpocsemnienue 2020

METOANYECKHNE MATEPUAJIbI JI YUUTEJIA
https://uchitel.club/fpu858/matematika

https://cloud.mail.ru/public/ct1n/b9ih1Dqtx

HUDPOBBIE ObPA30OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

https://statgrad.org
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