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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «Ainredpa v Hayajga MaTEMaTHYECKOTO aHAIM3a»
06a3oBoro ypoBHs i oOyvaromuxcs 10 —11 kmaccoB pa3zpadorana Ha ocHoBe DenepaabHOro
rOCyJAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJApTa CPEIHEro oOILIero odpazoBaHMs, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, MPEABIBISIEMBIX K MaTeMaTUIECKOMY O0Opa30BaHUIO, U
TpaauLIMi poccuiickoro oOpa3zoBaHudA. Peanuszanusi mporpaMMbl 0O€CHEUMBAET OBJIAJICHUE
KITIOYEBBIMA KOMIIETCHIIMSMHU, COCTABJISIOIIMMU OCHOBY JJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
00pa3oBaHMsl, IEIOCTHOCTh OOILEKYJIbTYpHOTO, JINYHOCTHOTO W TO3HABATENBHOIO PAa3BUTHUS
JUYHOCTU 00YyYarOIIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hauama MaTeMaTHYeCKOTO aHaIM3a» SIBISETCS OJAHMM U3 Hamboiee
3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECICUYMBACT
WHCTPYMCHTAJIbHYIO 0a3y JJIs M3yYeHHS BCEX €CTECTBCHHO-HAYYHBIX KYpCOB, a C ApYrou
CTOpPOHBI, (OpMHUPYET JIOTHYECKOE M aOCTPAaKTHOE MBIIUICHUE YYalluXxcsl Ha YPOBHE,
HEOOXO0IMMOM JIsl OCBOCHHSI KYPCOB HH(POPMATHUKH, OOIIICCTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH.
B pamkax JmaHHOTO Kypca ydalluecs OBJIQJCBAlOT YHHBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (POpMYJIUPYET CBOU JIOCTUKEHUS B MaTEMaTHICCKOH (hopme.

Kypc anrebpsl 1 Hauanm MaTeMaTHYECKOTO aHalM3a 3aKJIabIBaeT OCHOBY JJISI YCIIEIITHOTO
OBJIAJICHUsI 3aKOHaMH (U3HKH, XUMHUH, OWOJIOTHH, TOHUMAHWS OCHOBHBIX TEHIEHIUHN
HSKOHOMHKHU M OOLIECTBEHHOM KU3HU, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX
¥ KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJIb30BaTh UX B TIOBCEIHEBHOM *KU3HU. B Toxe
BpeMsi OBJIaJIeHHE a0CTPaKTHBIMHU M JIOTHUYECKU CTPOTMMHU MAaTEMAaTHYECKUMU KOHCTPYKIUSIMHU
pa3BUBAeT YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPKICHUS,
HCIIOJIb30BaTh 00O0OIIEHNE M KOHKPETH3aIHio, abCTparupoBaHWE W aHAJIOTHI0, (HOpMHpYyET
KpeaTUBHOE U KPUTHUECKOE MBIIUICHHE. B X0/e n3yueHus anreOpbl 1 Hadajd MaTEMaTHYECKOTO
aHaiM3a B CTapIIei IIKOJIe yJalluecs MOJTy4YaloT HOBBIM OMBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO ~ TOCTPOCHUS MAaTEMaTUYeCKUX MOJENEeH  pealbHBIX CUTyallMid W
WHTEPIPETAIMN TOTYYEHHBIX pEHICHUH, 3HAKOMSTCS C TMpUMEpPaMH MaTEeMaTHYECKUX
3aKOHOMEPHOCTEW B TPHPOJE, HAYKE M B UCKYCCTBE, C BBIJAIOIIMMUCS MaTeMAaTHYCCKUMU
OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obOnagaeT 3HaYMTENBHBIM BOCIUTATEIHHBIM MOTEHIIMAIOM, KOTOPBIN peann3yeTcs
KaK depe3 y4eOHbIN MaTepuall, COCOOCTBYIOMUN (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,
Tak W depe3 cnenupuky ydeOHOW JesATenbHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIHPHON KOHIICHTPAIlMM BHUMAHHUS W OTBETCTBEHHOCTH 3a
MOJIyYEHHBIN pe3yJIbTaT.

B ocnoBe metonukm oOydeHus anreOpe W HadajgaM MaTeMAaTHYECKOTO aHAIHM3a JICKHUT
JeSTETHbHOCTHBIN TMPUHIIAI 00yUYEHUSI.

CtpykTypa Kypca «Anrebpa u Hayajla MaTEeMaTUYECKOTO aHaJIN3ay» BKIIFOYAET CIICTYIOIIHE
coJlepKaTeIbHO-METOInUecKne NTUHUU: «YUuciaa w BeIYUCICHHSY, «DyHKOUN W TpaduKmy,
«YpaBHEHHs 1 HEpAaBEHCTBaY, «Hadanma maTtemaTrdeckoro anaan3a», « MHOXKECTBA U JIOTHKAY.
Bce ocHOBHBIE CcOMEp)KaTeTbHO-METOUYECKHE JIMHUNA WU3Y4YaloTCsl Ha TPOTSKEHUU TBYX JIET



oOydeHHMs B CTaplliel LIKOJIEe, ECTECTBEHHO JOMOJHSSA APYr ApPYyra M MOCTENEHHO HACHIIAACh
HOBBIMM TEMaMHM M pasaenamu. J[aHHBIA Kypc SBIIIETCS MHTETPATUBHBIM, ITOCKOJIBKY
oObeuHseT B ce0e CcoAepX aHUE HECKOJbKUX MAaTeMaTUYeCKHX AMCIMIUIMH: anreopa,
TPUTOHOMETPHsI, MATEMaTUYECKHM aHaiau3, TEOpUss MHOXKECTB M ap. Ilo Mepe Toro kak
yyalquecs OBJIQJIeBalOT BCE Oojiee IMIUPOKMM MAaTEMaTHYECKUM ammapaTtoM, Yy HHX
MOCJIEIOBATENIbHO (POPMUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYIO
MOJIe]Ib peaIbHOM CUTyallud, MPUMEHSATh 3HaHUS, MOJY4YEHHbIE B Kypce «AnreOpa M Haudasa
MaTeMaTUYecKOro  aHaiu3a», Uil PELIEHUs  CaMOCTOSTENbHO  CPOPMYIUPOBAHHON
MaTeMaTH4ECKOM 3a/1a4H, a 3aTEM MUHTEPIIPETUPOBATH MMOTYUYECHHBIN pPE3yJIbTAT.

CognepxartenbHOo-MeTOIMYECKAass  JIMHUSA — «Yucna W BBIYMCIEHUS  3aBEpIIACT
(dbopMHpOBaHUE HABBIKOB MCIOJIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLJIO HAayaTo B
OCHOBHOH 1iKoisie. B crapiieil mkosie ocoboe BHUMaHUE yAensieTcs: GOPMUPOBAHUIO MPOUYHBIX
BBIYHMCIIUTEIBHBIX HAaBBIKOB, BKIIIOUAIOIIMX B C€0S MCHOJB30BAHHE PA3IMYHBIX (GOPM 3amUCU
NEUCTBUTENIBHOTO YHWCJA, YMEHHE PpalMOHAIBHO BBINOJHATh JACHCTBUS C HUMHM, JIENaTh
NPUKUIKY, OLEHUBaTh pe3ynabrar. OOydaronigecss TMOdAy4yaloT HaBbIKA NPUOIMKEHHBIX
BBIUMCIICHUM, BBITIOJIHEHUS JCHCTBUU C 4YMCIaMU, 3alMCAaHHBIMM B CTaHIAapTHON (dopwme,
UCITOJIb30BAHUS MAaTEMaTHYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAXKEHU.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peajU3yeTcsl Ha MPOTSKEHUU BCEro OOydeHUs B
CTapllieil IIKOJIE, TMOCKOJbKY B KaXXIOM pas3lelie MpOrpaMMbl IMPEITYCMOTPEHO PpEIICHHE
COOTBETCTBYIOIIMX 3a7ad. OOydaromuecsi OBIAJIEBAIOT PA3JIMYHBIMU METOJAMU pEIICHUS
IENbIX, PpAlUMOHAIBHBIX, HPPAIMOHAIBHBIX, IMOKA3aTENbHbIX, JIOTAapUPMUYECKUX U
TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPAaBEHCTB M UX cucteM. I[lomydeHHble yMEHUS
UCTIONIB3YIOTCSI TMPU  HCCIENOBAaHUM (QYHKIUHA C TOMOIIBIO TMPOU3BOJHOM, pEIICHUH
NPUKJIAIHBIX 3371a4 ¥ 33/1a4 Ha HaXOXKJIeHHE HauOOJIbIINX U HAUMEHBIINX 3HAYECHUN (PYHKITHH.
JlanHasi comepxaTesibHasl JIMHUASA BKIIOYaeT B ce0s Takke (GOpMUPOBAHHE YMEHUI BBIOIHITH
pacu€tel mo ¢opMynaMm, NpPeoOpa3oBaHUS IENbIX, PANUOHAIBHBIX, HPPANUOHANBHBIX U
TPUTOHOMETPUUYECKHUX BBIPAKECHHH, a TAKKE BBIPAKECHUMN, COACPKAIIUX CTETICHH U JIOTapU(MBI.
brnarogapss u3ydeHuio anreOpanyeckoro marepuaia MPOUCXOIUT JalibHEWIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIICHUS  YYalluxcsi, (QOPMUPYIOTCS  HAaBBIKH
JIENYKTUBHBIX  pacCyXAeHHUH, paboThl € CHMBOJBHBIMH  (OpMaMu, TMpeACTaBICHUS
3aKOHOMEpPHOCTEW M 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HepaBeHCTB. Aurebpa mpeniaraer
3¢ (deKTUBHbIE MHCTPYMEHTHI AJIsl PEIIECHUs MPaKTHUYECKMX M eCTECTBEHHO-HAay4YHBIX 3aj]ady,
HaIJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK s13bIKa HAYKH.

ConepxarenbHo-MeToaudeckas JTUHUA «DyHKIMU W TpaduKU» TECHO MEPEIyIeTaeTcs C
IPYTUMH JIMHHASAMH Kypca, IOCKOJIBKY B KAakKOM-TO CMBICIE 3aJaéT I0CIEN0BATEIbHOCTD
U3ydeHUs Marepuana. V3ydeHue CTEMeHHOW, TMOKa3aTeNbHOW, JIOTapu(DMHUYECKON U
TPUTOHOMETPUYECKUX (PYHKIMHA, UX CBONCTB M Tpa(UKOB, MCIOJIb30BaHHE (YHKUMH a7
pelieHusl 3ajad M3 JPYTUX Y4eOHBIX MPEAMETOB M PEajbHOW JKU3HHM TECHO CBSI3aHO KaK C
MaTeMaTUYECKUM aHAJIU30M, TaK U C PELICHUEM YpaBHEHUHN U HepaBeHCTB. IIpu 3ToM Oonbioe
BHUMAHHE yJENseTcss (OPMHUPOBAHUIO YMEHHS BbIpaXaTh (hOpMyJaMU 3aBUCHUMOCTU MEXIY
pa3IUYHBIMU BEJIIMYMHAMH, HCCJIEAOBaTh NOJyYeHHbIE (QYHKIHMH, CTPOUTh HX TpaduKH.
Marepuan 3TOM COIAEpKATENbHOW JIMHUKA HALEJIeH Ha pa3sBUTUE YMEHUW U HABBIKOB,
MO3BOJISIFOIMX ~ BbIpaXaThb 3aBUCHMOCTM MEXAY BEIMYMHAMM B pas3inyHOd  (opme:



aHaJTuUTUYEeCKOU, rpaduuecko u cioBecHOM. Ero wu3ydyeHue CrnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHS, CHOCOOHOCTHM K  OOOOIIEHHWIO W KOHKPETH3allWH,
HWCHOJIb30BAHUID aHAJIOTHI.

ConepxatenbHas nuHUs «Hadanma mMaTeMaTH4eCKOro aHajau3a» MO3BOJSET CYIIECTBEHHO
pacuIMpuTh KPyr Kak MaTEMaTUYECKUX, TaK U MPUKIAJAHBIX 3a]1a4, TOCTYIHBIX 00YyUYarOIINMCS,
Yy KOTOPBIX MOSIBJIIETCS BO3MOXHOCTb MCCJIEA0BaTh U CTPOUTH rpaduku GyHKIHM, OMPEaesTh
WX HauOOJbIINE U HAWUMEHBIINE 3HAYCHUS, BBIUMCIATH IUIomaau ¢Guryp u OOBbEMBI Tell,
HaxOJIUTh CKOPOCTH U YCKOpPEHHS TMpoleccoB. JlaHHas cojepikaTelibHas JUHUS OTKPHIBAET
HOBbIE BO3MOXXHOCTHM TIOCTPOCHMSI MaTEMaTUYECKUX MOJeNied peallbHbIX CUTYaIluH,
HAXO0XXJICHUS] HAWJIY4IIero pelieHus B MPUKIAJHBIX, B TOM YUCJE COIMATbHO-2KOHOMUYECKUX,
3a/1ayax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHUYECKOTO aHajiu3a CIIOCOOCTBYET pa3BUTUIO
a0CTpaKTHOTO, (POPMaANTLHO-JIOTUYECKOTO U KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUI
pacrio3HaBaTh TMPOSIBICHUS 3aKOHOB MAaTeMaTUKHM B HayKe, TEXHHMKE U HCKYCCTBE.
OOyuaronuecss y3HalOT O BBIJIAIOIIUXCS pe3yJibTaTaX, TMOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTUKU KaK HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXECTBa | JIOTHKa» B OCHOBHOM TOCBSIICHA
AJIEMEHTaM TEOPUU MHOXECTB. TE€OpeTHKO-MHOKECTBEHHBIC MPEICTABICHUS TMPOHU3BIBAIOT
BECh KypC IIKOJbHOW MaTEeMaTHMKH | TMpeJjaraloT Haubojiee YHHUBEPCAIbHBIN S3bIK,
OOBECIUHSIONIMNA BCE paslelibl MaTeMaTUKH M €€ TPUIIOKEHUH, OHU CBSI3BIBAIOT pa3HbIC
MaTeMaTHYeCKHUe JUCIUIUIMHBI B eIuHoe Iienoe. [loaToMy BaxXHO [JaTh BO3MOXKHOCTH
IIKOJIbHUKY TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBI S3BIK COBPEMEHHOW MaTEeMaTHKH |
UCITIOJIH30BaTh €T0 ISl BRIPAKEHHUSI CBOUX MBICTIEH.

B kxypce «Anredpa u Hadama MaTeMaTHYECKOTO0 aHAJIU3a» MPUCYTCTBYIOT TakK)KE€ OCHOBBI
MaTEeMaTHYECKOTO MOJISTUPOBAHUS, KOTOPHIE MPU3BaHbI C(HOPMUPOBATH HABBIKU IOCTPOCHUS
MOJIeJIeH peallbHBIX CUTYallui, UCCISIOBAHUS ATUX MOJCIICH ¢ TOMOIIBIO anmapaTa aareopsl U
MaTeMaTHYEeCKOTO aHajdu3a W HMHTEPHpeTalldd IOJYYCHHBIX pPe3yiabTaToB. Takue 3amgaHus
BIUICTCHBI B KaXKIBIM M3 Pa3eJIOB IPOrpaMMBbI, MOCKOJIbKY BECh MaTepHall Kypca MIHPOKO
WCIIOB3YeTCs ISl PEIICHHsS TMPUKIAAHBIX 3a7ad. [Ipu pemeHun peanbHBIX MPaAKTHUYCCKUX
3a/1ad  y4aliuecs pa3BHBAIOT HAOMIOAATEILHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJB30BATh AHAJIOTHIO, 0000MIAaTh W KOHKPETHU3UPOBATH IMPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBHIKOB PEIICHHUS TMPHUKIAJHBIX 33Jad OPTaHU3YyeTCS B
IIpoIiecce U3YUEHHUs BCEX TeM Kypca «Anredpa 1 Havajga MaTeMaTHYCCKOTO aHAI3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miaHe Ha HM3y4deHHME Kypca aireOpbl M Haydajl MaTeMaTH4YeCKOTO aHalin3a Ha
0a30BOM ypoBHE OTBOJWTCA 2 Yaca B Henmemo B 10 kiacce m 3 vaca B Heaemo B 11 kmacce,

BCEro 3a JiBa roja ooyyenus — 170 yacos.
COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

Yucia 1 BLIYUCIEHUS



Paunonansabie yncina. OObBIKHOBEHHBIE U AECATHUYHbBIE TPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuogudyeckue Apobu. ApudmeTnueckue omnepaudd ¢ palMOHAJbHBIMM  YHCIAMH,
npeoOpa3oBaHusl YHMCIOBBIX BbIpakeHHU. [IpumeHeHue ApoOell ¥ MPOLEHTOB ISl PELIeHUS
MPUKJIAAHBIX 3a1a4 U3 Pa3IMYHBIX OTpACiIed 3HAHUN U pEAIbHOMN KU3HU.

JeiicTBuTenbHble uncaa. PannoHanbHble W HppalMoOHaibHbIE 4yHucia. ApudmeTnueckue
ornepauuu ¢ JeHCTBUTENbHBIMU YHCIaMU. [IpuOnmk€HHbIE BIYMCICHUS, TPaBUiIa OKPYTJICHUS,
MIPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUI.

Crenenb ¢ nenbiM nokazateneMm. CtanpaptHas ¢opMa 3amucH JEeHCTBUTENBHOIO YHUCIHA.
Ucnonb3oBanue mnoaxonsuieil (opmbl 3amucu  JAEUCTBUTENbHBIX YHMCEN JJs pelIeHUs
MIPAKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX.

Apudmernyeckuili KOpeHb HAaTypajlbHOM creneHu. JleHcTBusi ¢ apupMeTHyeCKUMHU
KOPHSIMHM HaTypaJlbHOW CTETIEHHU.

CHHyC, KOCUHYC M TaHI'€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHUS M HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPE0Opa30OBaHUSI.

[IpeoGpa3zoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUil. OCHOBHbIE TPUTOHOMETPUYECKHE
bopmybl.

VYpaBHeHHne, KOopeHb YypaBHEeHUs. HepaBeHcTBO, pelleHHe HepaBeHCTBa. MeTton
UHTEPBAJIOB.

Pemenue nenbix v IpoOHO-pallMOHATBHBIX YPABHEHHUM U HEPABEHCTB.

Peurenre nppalioHanbHBIX YPABHEHUN U HEPABEHCTB.

Penienrie TpUroHOMETPUUECKUX YPABHEHHUIA.

[IpuMeHeHnEe ypaBHEHUII U HEPABEHCTB K PEUICHUIO MAaTEeMaTUYECKHUX 3aJlady W 3aJad U3
pa3IUYHbIX 00JacTell HayKH U PeaTbHOM KU3HHU.

DOyHKUUH U TPaPUKH

OyHK1Us, criocoObl 3ananus GpyHkuun. ['paduk Gyakiun. BzaumMao oOpaTHbie GyHKIIHH.

OO6nacTp onpeneneHuss ¥ MHOXKeCTBO 3HaueHu GyHknuu. Hynu dyskmuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIC (DYHKIIHH.

CrenieHHas GyHKIMSA C HaTypaldbHBIM M IeJbIM MoOKa3aTeneMm. EE cBoiicTBa u rpaduk.
CaoticTBa 1 rpaduk KOpHS N-Oi CTEIIECHU.

Tpuronomerpudeckas OKPYKHOCTb, OIpPEIEICHUE TPUTOHOMETPHYECKUX (DYHKIIHIA
YHUCJIOBOT'O apryMEHTA.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTeabHOCTH, CIOCOOBI  3aJaHUd  MIOCJEeHOBaTebHOCTEH. MOHOTOHHEBIE
IIOCJIEA0BATENBLHOCTH.

Apudmernueckass U reoMeTpuueckas —mporpeccu. beckoHeyHo — yObIBaromias
reomeTpuueckas nporpeccusi. CyMma O€CKOHEYHO yOBIBAIOIIEH M€OMETPUUYECKON MPOTPECCUH.
@opmyna CIOXKHBIX MPOUEHTOB. VCMONb30BaHME MPOTPECCUU ISl PEUICHUS PEallbHBIX 3a/1a4
MPUKJIAJHOTO XapakTepa.

MHo:kecTBA U JIOTMKA



MHoOkecTBO, onepaluuu HajJ MHOXkecTBaMu. J(narpammsl Jitnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O arapara JJisi ONMCAHUs PEAJIBbHBIX IMPOLECCOB U SBIICHUM, IIPU
pelIeHnH 3a7a4 U3 JPYrux yueOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KVIACC

Yuciia ¥ BBIYUCTCHUSA

Harypanbneie u nemnsle yncia. [IpusHaky 1e1MMOoCTy LENIBIX YUCEIL.

CreneHb ¢ palmoOHabHBIM TTOKa3aTesneM. CBOMCTBA CTEEHHU.

Jlorapudwm uncna. JlecssTHUHBIC U HATYpaIbHbIE JOTapU(MBI.

YpaBHeHUS M HEPABEHCTBA

[IpeobpazoBaHue BeIpAXKEHUM, COEPKAIIUX JTOTApUPMBI.

[IpeoGpazoBaHue BBIPAXKEHUI, COACPKAIIUX CTENEHU C PAIlMOHAIBHBIM MOKa3aTesIeM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazaTenbHbIe YpABHEHHS U HEPABEHCTRBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

Cuctembl JUHEHHBIX ypaBHEHUU. PemieHne NpUKIAAHBIX 3a7ad C MOMOILIbI CHCTEMBbI
JIMHEVHBIX YPaBHECHUM.

CucreMbl 1 COBOKYITHOCTH PallUOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHUI, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHYECKUX 3aJay U
3a/lay U3 pa3IuvHbIX 00J1acTeil HayKHU U pealbHON KU3HU.

DOyHKUUM U TPaPUKH

Oyukius.  [lepuogmueckue  QyHkiuu. [IpoMexyTKM  MOHOTOHHOCTH — (DYHKITHH.
MakcumyMbl u1 MUHUMYMBI GyHKIMU. HamOonpiee W HauMmeHbllee 3HaYeHUE (YHKUIUUA Ha
MIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIUN, UX CBONCTBA U TpaduKH.

ITokazarenbHas u orapudmMudeckas QyHKIIMH, UX CBOWCTBA U TpaduKH.

Hcnons3oBanue rpadukoB GyHKIUHN 111 pEIICHUS YPAaBHECHUN U TUHEWHBIX CUCTEM.

Hcnons3oBanue rpadukoB (QYHKIHH JUIS HUCCICIOBAHHS IPOIECCOB M 3aBUCHMOCTEH,
KOTOpbIE BO3HUKAIOT IIPH PEIICHUH 3a]]a4 U3 APYTUX yUYeOHBIX IPEIMETOB U PEATbHON KU3HU.

HayaJjia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepriBubie GhyHKIIMKA. MeTOI HHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eoMmerpudeckuii u GU3NUECKUI CMBICT TTPOU3BOTHOM.

[TpousBoaHbIE dIeMEHTApHBIX (DyHKIUH. DOpPMYIIBI HAXOXKIACHHS TPOU3BOJHON CYMMBI,
MPOU3BEACHUS U YaCTHOTO (DYHKITHIA.

[Tpumenenne Mpou3BOAHON K UCCIIENOBAHNUIO (DYHKIIUN HA MOHOTOHHOCTD M KCTPEMYMBEI.
Haxoxnenue HanboIbIIero M HAMMEHBIIIETO 3HaUYeHUsT (DYHKIIMHA Ha OTPE3Ke.

[IpumeHeHne NPOU3BOJHOW Uil HAXOXKJICHUS HAWIYYIIErO0 PELIEHHUS B IMPUKIATHBIX
3a/1a4ax, JAJisl ONpeIeNICHUs CKOPOCTHU Mpolecca, 3aaHHOTO (hOpMYJIION iU TpaPuKOM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HBIX.

WNuterpan, ero reomerpuueckuid u (uanueckuil cMbICH. Bpruucienue wHTErpajia mo
dbopmyne Hororona—JleitOnuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenune ydeOHOTO TpeameTa «Matemarthka» JOHKHO OOECIeuMBaTh JOCTIKEHUE Ha
YpPOBHE CpEIHEro oO0Iero o0pa3oBaHUs CIEAYIOIIUX JIMYHOCTHBIX, METalmpeAMETHBIX U
MPEIMETHBIX 00Pa30BaTEIIBHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHHUSI MPOTpaMMbl y4eOHOro mnpeamera «MartemaTHKa»
XapaKkTePU3YIOTCS:

I'paxxnaHckoe BOCIIUTAaHUE:

c(hOPMUPOBAHHOCTHIO TPAXJAAHCKOW MO3UIUM OOYyYarolmerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUHCKOr0 OOIIECTBa, MPEICTABICHUEM O MaTeMaTUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MOPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TIp.), YMEHUEM B3aUMOJCHCTBOBATH C COIMAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUHM C X (DYHKIIUSAMHU U Ha3HAUCHUEM.

[TatprioTYeCcKO€ BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPaKJaHCKOW UICHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOAIIEMY POCCHHCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHUSIM
POCCHUMCKMX MaTeMaTUKOB M POCCUHUCKONW MaTeMaTHYECKOM IIKOJIbl, K HMCHOJIb30BAHUIO ATUX
JTOCTHKEHUH B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa; CHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOT'O CO3HAHUS, 3TUUECKOr0 MOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHHEM
NOCTH>KEHUN HAyKU U JAESTEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAaJa B MOCTPOEHUE
YCTOMYHBOTO OyAyIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOUIEHMEM K MHpPY, BKJIIOYas OCTETUKY  MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHWH, pacCyXACHUN; BOCIPUUMYHBOCTHIO K
MaTeMaTH4YEeCKUM aCIIEKTaM Pa3IuYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MAaTeMaTHYeCKHEe 3HaHWS B HWHTEpecax
3I0POBOTO M Oe30macHOro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO
(3mopoBoe mHUTaHWE, COATAHCUPOBAHHBIA PEKUM 3aHSATUN W OTABIXA, PEeTYJsIpHas (Gu3nuecKas
AKTUBHOCTB); (PU3UYECKOI0 COBEPILICHCTBOBAHMS, MIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHLHON
NEATENBHOCTBIO.

TpynoBoe BoclUTaHuE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOIIOOHS; UHTEPECOM K Pa3IMYHbIM
chepam npodheccHoHaTBHON NeATETPHOCTH, CBI3aHHBIM C MAaTEMaTUKON U €€ TPUII0KCHUSIMH,
YMEHHUEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccuu U peanu30BBIBATH
COOCTBEHHbIE JKM3HEHHBIC IUJIaHbI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTEMaTH4YECKOMY
00pa3oBaHUI0 U caMOOOPA30BAHUIO HA MPOTSXKEHUM BCEHl KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUYE€CKON HATPaBJIEHHOCTH.



DKOJIOTUYECKOE BOCIIMTAHHE:

c(hOPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYJBTYPhl, MOHUMAHUEM BIUSHUS COLMAIBHO-
SKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOM U COLMAIBLHOW Cpelibl, OCO3HAHHEM
00aJbHOTO  XapakTepa SKOJOTMYECKUX TMpoOJieM; OpUEHTalMed Ha  M[pPUMEHEHUe
MaTeMaTU4YeCKUX 3HAHUU JJIS pelIeHus 3a7a4 B 00JIaCTH OKPYXKAIOIIEeH cpe/ibl, MIaHUPOBAHUS
MOCTYNKOB U OIIEHKH WX BO3MOKHBIX TTOCJIEACTBUMN JJIsl OKPYKAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U OOIIECTBEHHOW MPAKTUKU, TOHUMaHUEM MaTEeMaTUUECKON HayKH Kak cepbl
YeJIOBEUECKOMN JIESITEILHOCTH, ITANOB €€ pa3BUTUS U 3HAUMMOCTH JUIsl Pa3BUTHS [IUBUIN3ALINH;
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKU M MaTeMaTUYeCKOW KYJIbTYpOM KaK CpPEICTBOM MO3HAHMS
MHpaA; TOTOBHOCTBIO OCYIIECTBISITH TMPOEKTHYK) M HCCJIEAOBATEIBCKYIO JIESITEIbHOCTh
WHJMBUIYaJIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbie  pe3yibTaThl ~ OCBOCHHMS ~ MPOTPpaMMbl  y4eOHOro  MpeaMeTa
«MaTeMaTuKa»  XapakTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU  HO3HABAMETbHBIMU
O0eluCmBUAMY,  VHUBEPCATIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCAIbHIMU
Ppe2yIAMUSHbIMU OeUCTEUAMU.

1) Vnueepcanvuole noznasamenvusle oelicmsus, obecneuusarom Gopmuposanue 6az08vix
KOCHUMUBHBIX NPOYECco8 obyuaruuxcsa (0c6oeHue mMemooos NO3HAHUSL OKPYHCAIOUWe20 MUpa,
NpUMEHEeHUe JI02UYEeCKUX, UCCTe008AMEeNbCKUX onepayull, ymeHuti pabomams ¢ ungopmayueti).

ba3oBeble slornueckue 1encTBUS:

e BBIBIATh U XapaKTEPHU30BATh CYIIECTBEHHbIC MPU3HAKM MATEMaTHUYECKUX OOBEKTOB,
MOHSITHI, OTHOLICHUU MEXAY MOHATHSAMU; (DOPMYyITUpOBATH OINpEACNICHUs TMOHSITUH;
YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMN, OCHOBAHUS I 0000IICHHS
Y CPaBHEHHMSI, KpUTEPUU ITPOBOIMMOrO aHAJIN3a;

e BOCIPUHUMATH, HOPMYIUPOBATH M MPEOOPA3OBHIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

e BBISABIATH MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHUs B (haKTax,
NAHHBIX, HAONIONEHUAX M YTBEPKACHUAX; MpeajiaraTb KPUTEPUU I BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNN;

e JIeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JECAYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKJIOYECHU N, YMO3aKIIOUYEHUH 10 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUMN (MpAMbIE
U OT TPOTUBHOTO), BBICTpAMBATh AapPryMEHTAllMI0, MPUBOAUTH NPUMEPH U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKACHUS U BHIBO/IBI;

e BBIOMpATH CHOCOO pemieHus y4eOHOW 3ajaunm (CpaBHMBATH HECKOJBKO BapHAHTOB
peuieHus, BpIOMpaTh HanboJee MOAXOAAMINN C yUETOM CaAMOCTOATENIBHO BBIICIICHHBIX
KPUTEPUEB).

ba3oBble uccnenoBaTeNbCKUE TEUCTBUS:



UCIONb30BaTh  BOMPOCHI  KAaK  MCCJIEAOBATENbCKUM  WMHCTPYMEHT  TO3HAHUS;
dbopMynUpoBaTh BOMPOCH, (GUKCUPYIOIINE MPOTUBOPEUHE, MPoOJeMy, YCTaHABINBATh
HMCKOMO€ M JlaHHO€, (OpMHUpOBaTh THUIOTE3y, APTYMEHTUPOBATH CBOIO MO3UIIMIO,
MHEHHUE;

MPOBOJIUTh CAaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEAOBaHUE TI0
YCTAHOBJIEHUIO OCOOEHHOCTEl MaTeMaTH4YecKoro oOBbeKTa, SBJIEHHs, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEeKTaMU, SBICHUSIMHU, MPOIECCAMU;
CaMOCTOSITeIbHO  (popMynupoBaTh O0OOIIEHUS UM  BBIBOJALI IO  pe3yJibTaTam
MPOBEAEHHOTO HAOJIOJICHUSI, UCCIICIOBAHMS, OLICHUBATh JOCTOBEPHOCTh IMOJIYyUYEHHBIX
PEe3yIbTaTOB, BHIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUTATH MPEAOJIOKEHUS
0 €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmanmeii:

BBISBJIATH Je(UINUTHI MH(OPMAIMHU, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOIPOC U
JUISL PELLICHUS 3a/1a4u;

BbIOMpaTh HH(OpPMAIMIO M3 HCTOYHMKOB PA3jIMYHBIX THUIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH MH(DOPMAIUIO PA3NIUYHBIX BUIOB U (OpM
IPEACTaBICHUS;

CTPYKTYpPUpPOBaTh HMH(POpPMAILIMIO, TMPEACTaBIATh €€ B  pasnuyHbiX (opmax,
WITIOCTPUPOBATh IPAPUUECKH;

OLIEHUMBATh HAAEKHOCTh HMHPOpPMAIMM IO CAMOCTOATENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) Vhueepcanvnvle KOMMyHUKaGmMueHble Oelicmeus, 00ecnedusaiom chopmuposanHocms
COYUATILHBIX HABLIKOB 0OVHUAIOUJUXCSL.
OO0uienue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKIIEHUSI B COOTBETCTBUU C YCIOBUAMH U LIEISAMHU
OOIIEHUsT; SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 0 XOJy PEIICHHs 3a/1aud, KOMMEHTHPOBAThH
MIOJIYYEHHBIN PE3yIbTaT;

B X0j/ie 00CYKICHHSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMbI, POOIJIEMBI,
pemraemMoii  3ajma4yM, BBICKA3bIBaTh HJEHW, HAICJICHHBIE Ha TIOUCK PEIICHHS,
COTOCTAaBJSATh CBOM CYXKICHUS C CYXICHUSMU JIPYyrUX YYaCTHUKOB JHAJIOTa,
OoOHapy’>KHUBATh Pa3jIN4KUe U CXOJICTBO MO3HIIHI; B KOPPEKTHOU dopme HOpMYITHpPOBATh
pa3HOTIIacHs, CBOW BO3PAKCHMUS;

MPEICTABIATh PE3YyIbTAThl PEIICHUS 3a/1au, YKCIIEPUMEHTA, UCCIIEIOBAHNUS, TPOCKTA;
CaMOCTOSITETILHO BBIOMPATh (OpMAT BBICTYIUICHUS C y4E€TOM 3a7a4 MPE3CHTAUHA U
0COOEHHOCTEH ayJUTOPHH.

CoTpyHUYECTBO:

MMOHUMATh W MCIOJIb30BATh MPEUMYIECTBA KOMAHJIHOW M WHIUBUAYaJTbHOU padbOTHI
IpU  pEUIeHWH YYeOHBIX 3a7ay; MPUHUMATh 1EJb COBMECTHON JEeATENbHOCTH,
IUIAHUPOBaTh OPraHU3alMI0 COBMECTHOM palOoThl, pacmpeaessiTh BHABI PadoT,
JIOTOBApUBAThCSA, OOCYX JaTh NpOLlECC M pe3yiabTaT paldoThl; 0000IATh MHEHUS
HECKOJIbKHX JIIOICH;



e YYacTBOBaTh B I'PyHHOBBIX (popMmax padboThl (00CykeHNsA, OOMEH MHEHUH, «MO3TOBbIE
LITYPMBI» U UHBIE); BBIIIOJIHITH CBOIO YaCTh pa0OThl M1 KOOPAUHUPOBATH CBOU JEHUCTBUS
C JIpYTUMU 4YJ€HaMU KOMAaHJIbl; OLIEHUBATh KAYECTBO CBOET0 BKJAJa B OOLIMI MPOJYKT
0 KPUTEPHUSM, CPOPMYITUPOBAHHBIM YUACTHUKAMHU B3aUMOJICUCTBHUS.

3)  Vuusepcanvuvie pezynamusnwvie  Oelicmeus, obecneuusaom — PopMuposaHue

CMBICTOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTaBJIATh IUIAH, AITOPUTM pEIICHUs 3a/Jaud, BBIOMpaTh CIOCOO pElIeHUs € YYETOM
HUMEIOILUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapUaHThI pEIIEHUI ¢ y4ETOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb:

e BIIQJIETh HABBIKAMHM T03HABATEIbHOM peQEeKCUu KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUH W MBICIHUTEIBHBIX TMPOIECCOB, HMX PE3YJIbTAaTOB; BIAJETh CHOCOOaAMU
CaMOMPOBEPKH, CAMOKOHTPOJIA TMpoliecca W pe3yjbTaTa pelIeHUs MaTeMaTHYeCKOu
3a/1auu;

e TMpPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PEIICHUH 3a]a4l, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWEHHBIX
OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIEGHMBATb COOTBETCTBHUE pe3yJbTaTa LIETU U YCJIOBHSIM, OOBSICHATH MNPUUYMUHBI
JOCTH)KEHUS WJIM HEJOCTHXKEHHSI PE3yJbTaTOB JAESITEIbHOCTH, HAXOAWTh OLIMOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenue y4eOHOTO Kypca «AnreOpa M Hadaja MaTeMaTHYECKOT'O aHAJIHM3a» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus JOJDKHO 00ECIIeUnBaTh JTOCTHIKEHUE CICAYIOIINX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIBTATOB:

10 KITIACC

Yucja ¥ BLIYHCTIEHUS

OnepypoBaTh MOHATHSIMH: PAMOHAIBHOE W JCHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS W
JeCATHYHAS IPOOb, IPOIICHTHI.

BeimoHATh  apudMeTHdYecKue orepanud C pPalWOHAIBHBIMH W JEeHCTBUTCIBLHBIMU
YHUCJIaMU.

BeimonHATh mpuOIMKEHHBIC BBIYUCICHUS, HCMOJb3Ys IMpaBUjia OKPYTJEHMS, JeIaTh
NPUKHUJIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUN.

OnepupoBaTh MOHATHSMH: CTENIEHb C IIEJBIM ITOKa3aTesieM; CTaHJIapTHas ¢opma 3amucu
JNEHCTBUTEIIPHOTO YHCJIa, KOPCHb HATYPAJIbHON CTENCHH; MCIIOJIB30BaTh MOAXOAIIYI0 (HopMy
3aIMCH JICMCTBUTEIIBHBIX YHCEN JJIS1 PEIICHUS MTPAKTUYECKUX 3a7]ad U IPEJCTABICHUS TaHHBIX.

OnepupoBaTh TMOHATUSIMU: CHHYC, KOCHHYC M TAaHIE€HC MPOU3BOJBHOIO YTIIA;
HCTOJIb30BaTh 3alIMCh MPOU3BOJIFHOTO YIJla Yepe3 0OpaTHbIC TPUTOHOMETPUYECKUE (PYyHKITUH.

YpaBHeHUs 1 HEPABEHCTBA



OnepupoBaTh MOHATUAMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; 1I€JI0€, PALMOHAIIBHOE,
UPpaLOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BeimonHAT  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKHMX  BBIPAKEHMA U peniaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BeinosiHATh TpeoOpa3oBaHusl LENbIX, PalUOHAIBHBIX U UPPAMOHAIBHBIX BBIPAKEHUN U
pelIaTb OCHOBHBIE TUIIBI 1IEJIBIX, PAIMOHAIBHBIX U UPPALIMOHAIbBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpyMeHsATh ypaBHEHMS] U HEPABEHCTBA JJIsl PEIICHUsS] MaTeMaTHYECKHUX 3aJad U 3a7a4 U3
pa3IUYHbBIX 00JacTel HAYKH U peabHOU KU3HHU.

MopenupoBaTrh peajbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABISTH BBIPAKEHUS,
yYpaBHEHMs, HEpPaBEHCTBAa MO YCJIOBHIO 3aJaud, MCCIEAOBaTh IOCTPOCHHBIE MOJIEIH C
MCIOJIb30BaHUEM amnmnapara ajareOphi.

DYyHKIUH U TPaPUKHU

OnepupoBaTh NOHATUSAMU: (HYHKILIHMS, CIOCOOBI 3a7aHusl GYHKIMHU, 00JaCTh OINpeaesIeHus
Y MHO>KECTBO 3HaU€HUN (PyHKIMH, rpaduK PYHKIUHU, B3AUMHO 0OpaTHbIE (PYHKIUU.

OnepupoBaTh TOHATHAMH: YETHOCTh M HEUYETHOCTh (QYHKIHMH, HYIH QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUMMA 1715 pelICHUs] ypaBHEHHI.

Crpouth 1 4uTaTh rpaduky TUHEHHOUW (YHKIUH, KBAJAPATUIHON (QYHKIMH, CTCTICHHON
(GYHKIMY C TEbIM MTOKa3aTeIeM.

Hcnonps3zoBaTh rpaduku GyHKUMN UId UCCIEAOBAHUS IPOLIECCOB M 3aBUCUMOCTEH IpH
pEIlIeHUH 3a/1a4y U3 JPYTUX y4eOHBIX MPEIMETOB U peajbHOM KU3HU; BbIpaxarb (opMyliaMu
3aBHCHMOCTH MEXAY BEIMUYNHAMHU.

Hauyana matemaTn4yeckoro aHajausa

OmnepupoBaTh MOHATUSMU: IOCJIEIOBATENBbHOCTb, apudMeTndeckass U TreoMeTpuuecKas
IPOIPECCHUM.

OmnepupoBaTh NOHATUAMH: OECKOHEYHO yObIBaIoOIIasi TeoMeTpuieckasl Iporpeccus, cymma
OCCKOHEUHO yOBIBAIOIIEH T€OMETPUIECKON MTPOTPECCHH.

3agaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp3oBaThk CBOWMCTBA MOCIEAOBATEIBHOCTEM M MPOTPECCUM JJIA PEIICHUS pPEalbHbIX
3aJ1a4 MPUKJIAIHOTO XapaKkTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, OIIEpALlMU HaJ MHOKECTBAMH.

Hcnonib30BaTh TEOPETUKO-MHOKECTBEHHBIN aNIaparT JUisl ONUCaHUs pealbHbIX IPOLECCOB
U SIBJICHUH, IPU PEILIEHUH 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMHU: OIIPEIEIECHUE, TEOPEMA, CIEACTBHE, TOKA3ATEIbCTBO.

11 KIIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh TMOHATUSMHU: HATypallbHOE, IEJI0€ YHUCIO; HCIOJIb30BaTh MPU3HAKU
JIEJIMMOCTH 1EJIBIX YHCEJI, PA3JIOKEHHUE YUCIIa HA MPOCThIE MHOKHUTEIIH JJIs1 PEIICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTEIICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JIOrapudM YUCia, TeCITUIHBIC U HaTypajbHBIC JIOTApHU(PMBI.



YpaBHeHUS ¥ HEPABEHCTBA

[IpuMmeHsAT, CBOWCTBAa CTENEHU [JIsI NpPeoOpa3oBaHUsl BBIPAKEHUN; ONEPUPOBATH
MOHATHAMU: TIOKa3aTEJIbHOE YpPaBHEHHE M HEPABEHCTBO; peElIaTh OCHOBHBIE  THIIBI
ITOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoeinosiHATh nmpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXNAIIMX JOrapu@msel, ONEpUPOBATH
MNOHATUSAMU: JIOTapu(MHUUECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh OCHOBHBIE THIIBI
Jorapu(pMUYECKUX YPAaBHEHUM U HEPABEHCTB.

HaxonuTe peneHus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHIMU: CUCTEMA JIMHENHBIX YPABHEHUN U €€ PELIEHUE; UCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUM JUISl PEIICHUS TPAKTHUECKUX 3a/1a4.

HaxonuTe pemieHnst mpocTeNIIMX CUCTEM U COBOKYITHOCTEN pPAallMOHAJIBHBIX YPaBHEHUN U
HEPaBEHCTB.

MopenupoBath peajbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABISTH BBIPAKEHUS,
YpaBHEHHs, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 3aJa4M, UCCIIE0BATh TOCTPOCHHBIE MOJIEIN
C UCIOJIb30BaHKUEM armapara aiareopsl.

DOYyHKIUH U TPaPUKHU

OnepupoBaTh NOHATHSAMHU: TepHoaudeckas (YHKIUS, MTPOMEXKYTKA MOHOTOHHOCTH
GyHKUMH, TOYKU dKCTpeMyMa (yHKIMH, HAaMOOJbIlIee W HaUMEHbIlee 3HaYeHUs: GyHKUIUU Ha
IPOMEXYTKE; UCIIOJIb30BATh UX JUIsl UCCIIeIOBaHUs (DYHKIIMH, 3aJaHHON rpapuKOM.

OnepupoBaTh  MOHATUSAMH:  TrpaduKd  TOKA3aTeNbHOM,  JorapupMUYecKo U
TPUTOHOMETPUUYECKUX (DYHKIIMI; n300paxaTh UX Ha KOOPJIUHATHOMN TUIOCKOCTU U UCIIOJIH30BATh
JUISl pELLICHUs] YPABHEHUH U HEPABEHCTB.

N300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH TpauKd JUHEHHBIX YpaBHEHUH U
UCIIOJIb30BaTh UX JJISI PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUN.

Hcnons3oBate rpaduku (QYHKIUN 71 UCCIETOBAHMUS IIPOIIECCOB M 3aBHCHUMOCTEH U3
IPYTUX y4eOHBIX JUCITUTUIHH.

HayaJyia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh  TOHATHSAMHU:  HempepbiBHAsS  (QyHKUMS; Npou3BOAHAS  (YHKIIUU;
HCIIOJIb30BaTh TEOMETPUUCCKUN U (PU3NUECKUN CMBICI TPOU3BOIHOMN ISl PEIICHUS 3aa4.

Haxonuth mpou3BOAHBIE 3JIEMEHTApHBIX (PYHKIMHA, BBIYMCISATH MPOU3BOJHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (QYHKLIUH.

Hcnonp30BaTh NPOM3BOAHYIO [UIS HCCIENOBaHUS (QPYHKIMM HAa MOHOTOHHOCTh H
HKCTPEMYMBI, IPUMEHATDH PE3YyJIbTaThl UCCIEOBAHUS K IIOCTPOCHHIO TPaUuKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUISL HAXOKICHUSA HAWIYYIIETO PEUICHUS B IPUKIIAIHBIX, B
TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX, 3aJadax.

OnepupoBaTh NOHATHUSAMU: NEPBOOOpa3Has U WHTErpaj; NOHMMAThb N€OMETPUYECKHH H
(bu3nyecKuil CMBICI UHTETpaa.

Haxoautb nmepBooOpa3HbIe 3MEMEHTApHBIX (YHKIMH; BBIYUCISATH UHTErpal 1no ¢opmyie
Herorona—Jleitonuna.

PemaTe npukiaaHble 3a7a4d, B TOM YHCJIE COLMAIBHO-I’KOHOMUYECKOrO U (PU3NYECKOTO
XapakTepa, CPeACTBAMHA MAaTEMAaTUYECKOTO aHAJIU3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnnuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
MHOk€eCcTBa pallHOHAJIBHBIX U
1 JIEMCTBUTENbHBIX YMCEN. PallMoHaIbHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu u rpagpuku. CTeneHs ¢ LeabIM 6
roKasaresemM
3 Apudmernueckuil KOpeHb N—Oi CTETNEeHH. 18 1
WppanmonaibHble ypaBHEHUS U HEPABEHCTBA
Popmyiibl
4 TPUTOHOMETPHUU. T pUrOHOMETPUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTeTbHOCTH U IPOTPECCUH 5
5 [ToBTOpenue, 06061IeHNE, cCCTeMaTH3aUs 3 1
3HaHUHI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3ie/ioB U TeM (ungposbie)
Konrtpoabubie | IlpakTuyeckue
n/n NPOrpamMmmbl Bcero oOpa3oBaTeJibHbIE
padoTsI padoThI
pecypcsl
Crenens ¢ pallMOHAIBHBIM [TOKA3aTENIEM.
1 IToxazatenbHast GpyHkuus. [lokazaTenpHble 12 1
YPaBHEHUS U HEPABEHCTBA
2 Jlorapudmuueckast pyHKIHSL. 12




Jlorapudmuueckue ypaBHEHUS U
HEpaBCHCTBA

Tpuronomerpuueckue GyHKIUN U UX
rpa¢uku. TpUroHoMeTpuyECcKHe
HEpPaBEHCTBA

[IpounsBoHas. [IpumeHneHne npou3BOAHON

24 1

NHTerpa u ero npuMeHeHus

Cucrembl ypaBHEHUI

12 1

~N o o~

HarypaneHble u niensie uncia

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AITHS
3HAHWUM

18 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102 6

ITOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHBbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHo3xecTBO, Onepaluy HaJl MHOKECTBAMU.
Juarpammsl Ditnepa—BenHa

PanmonanbHbie yrciaa. OOBIKHOBEHHBIC U
JECATHYHBIC IPOOH, IPOLEHTHI, OECKOHEUHBIE
MePUOIUIECKHUE TPOOH

ApugpmeTrueckue oneparum ¢
palnMoHaIbHBIMU YHCIIaMU, TPe0Opa3oBaHus
YHCIIOBBIX BBIPKEHUI

[Ipumenenne apobeii v IPOIEHTOB IS
pEIIeHUs IPUKIATHBIX 3374 U3 Pa3IMYHBIX




OTpaciied 3HAHUM U pealbHOW KU3HU

[Tpumenenue apoOeit ¥ NPOLEHTOB IS

5 PEIICHUS IPUKIIATHBIX 3a7a4 U3 Pa3IMIHBIX
OTpaciied 3HAHUM U peaibHOW KU3HU

5 HeicTBuTenbHble yncia. PanionanbHbie U
HppaIlMOHAILHBIC YUCIIA

7 ApupmeTrueckue onepanum ¢
JNCHUCTBUTEILHBIMH YHUCITAMA
[TpubmmkEHHBIC BEIYUCIICHUS, TIPABHJIA

8 OKpYTJICHUS, IPUKUIKA U OLIEHKA pe3yIbTara
BBIUHCIICHU I

9 ToxnecTBa U TOKICCTBECHHBIE
npeoOpazoBaHus

10 VYpaBHeHME, KOPEHb YpaBHEHUS

11 HepaBenctBo, penieHne HepaBeHCTBA

12 Mertoa nHTEpBaJIOB

13 Pemenue nensix u [poOHO-pallMOHANTBHBIX
YpaBHEHUH U HEPABEHCTB
KontponbHas padoTa no teme "MHOKecTBa

14 palOHAaIbHBIX U JCHCTBUTENBHBIX YHUCE.
ParmonanbpHbie ypaBHEHUS U HEPABEHCTB"

15 OyHKIUSA, CrIOCOOBI 3a1aHus QYHKIIUH.
Bsaumuo obpaTHbie HyHKIMH
I'paduk pynkuu. O61acTh onpeneaeHus u

16 MHO>K€CTBO 3HaueHU QyHkiuu. Hymu
¢dbyukun. [IpoMexxyTKi 3HAKOMIOCTOSTHCTBA

17 Ué&rHble 1 HeU€THBIE PYHKIUN
CreneHs C eTbIM MOKA3aTEIeM.

18 CrannaptHas Gpopma 3anucu
JEVUCTBUTENHLHOTO YMCIa

19 Hcnonb3oBanue noaxosimen (GopMbl 3aTucu




HCﬁCTBHTCHBHbIX YHUCCII IJid pCUICHUA
MPAKTUYCCKUX 3ada4 U ITPCACTABIICHUA

JTAHHBIX

20 Crenennasi GyHKIUS C HATYPaJIbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

21 ApupmeTrnuecKnii KOpeHb HATYpaITbHON
CTETEHU

29 Apudmernueckuii KOpeHb HaTypaJIbHOU
CTETIeHU

93 CaoiicTBa apr(pMETHUECKOTO KOPHS
HAaTypaJbHOW CTENIEHU

24 CpoiicTBa apr(pMETHIECKOTO KOPHS
HAaTypaJlbHOW CTENIEHU

o5 CpoiicTBa apr(pMETHIECKOTO KOPHS
HAaTypaJlbHOW CTENIEHU

26 JeiicTBus ¢ apupMeTHUSCKUMU KOPHAMHU N—
Ol CTeneHn

97 JleiicTBus ¢ apupMeTHUECKIMU KOPHSAMHU N—
O#l cTeneHn

28 JleiicTBus ¢ apupMeTHUCCKUMU KOPHSAMHU N—
O#l cTeneHn

29 JleiicTBus ¢ apupMeTHUCCKUMU KOPHSAMHU N—
Ol cTeneHun

30 JeiicTBus ¢ apudMeTHUECKUMU KOPHIMH N—
O#l cTeneHun

31 Pemrenne uppaoHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

39 Pelrenne uppaoHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

33 Pelrenne uppaoHaNbHBIX YpaBHEHUHN U

HCPaBCHCTB




Pemenue nppauroHanbHbIX YPAaBHEHHUN U

34 1
HEPaBEHCTB

35 Pemrenne nppanMOHAIBHBIX YPAaBHEHUHN U 1
HEPaBEHCTB

36 CoiicTBa u rpaduk KOpHS N-0ii CTENIEeHN

37 CaoiicTBa U rpauK KOpHsI N-Oi CTENEeHU 1
KonTtponsHast pabota o Teme

38 "ApudpmeTrnueckuii KOpeHb N—OW CTENEeHH. 1
HppannoHaisHbie ypaBHEHUS U
HepaBeHCTBa"

39 CuHyc, KOCHHYC M TAHT€HC YHCIIOBOTO 1
aprymMeHTa

40 CuHyc, KOCHHYC Y TaHT€HC YHCJIOBOTO 1
aprymMeHTa

41 ApKcHHYC, apKKOCHHYC M apKTaHI'€HC 1
YHCIOBOTO apryMeHTa

42 ApKCcHHYC, apKKOCHHYC U apKTaHI€HC 1
YHCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 oTnpe/esieHue TPUTOHOMETPUIECKUX (QYHKIUI 1
YHCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

44 oTnpeeNieHue TPUTOHOMETPUIYECKUX (QYHKIUI 1
YHCIIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

49 IIpeobpazoBaHre TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

50 [IpeobpazoBaHre TPUTOHOMETPHUUECKUX 1




BBIPAXKCHUMN

[IpeoOpa3oBaHme TPUTOHOMETPHUECKUX

51 . 1
BBIpAXCHUI

59 [IpeoOpazoBaHne TPUTOHOMETPHIECKUX 1
BBIpAKEHUN

53 [IpeoOpazoBaHne TPUTOHOMETPHIECKUX 1
BBIpAKEHUN

o4 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

55 Pemenune TpUroHoMeTprUUECKUX YpaBHEHHUM 1

56 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1

S7 Pemrenne TpuroHoMeTpr4EeCKUX ypaBHEHUN 1

58 Pemrenne TpuroHoMeTprU4EeCKUX ypaBHEHUN 1

59 Pemrenne TpuroHoMeTpr4EeCKUX ypaBHEHUN 1
KounTponbHas paborta no teme "®@opmysis

60 TPUTOHOMETPHUH. TPUTOHOMETPUUYECKHE 1
ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS

61 [IOCJIENOBATEILHOCTEN. MOHOTOHHEIE 1
[I0CJIEI0BATEIbHOCTH
Apugpmernueckas 1 reoMeTpudeckas

62 nporpeccuu. Vcnosip30BaHue Mporpeccun 1
JUISL PELIeHUs peabHbIX 3a/1a4 IPUKJIATHOTO
XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas

63 nporpeccus. Cymma O€CKOHEYHO 1
yOBIBaIOLIEH reOMETPUYECKOM MPOrpeccCHu

64 dopmyra cI0KHBIX TPOLIEHTOB 1

65 dopmyrna CI0KHBIX TPOLIEHTOB
O06o001enre, cucTreMaTH3ausa 3SHaHUH 3a

66 Kypc anreOpbl 1 Havyajl MaTeMaTU4ecKoro 1

againn3a 10 ximacca




67 Hrorosas koHTpoJibHas paboTa 1
O06001menue, cucreMaTn3anusa 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
anHasim3a 10 xiacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0
11 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoxka Kontpoiasbubie | IIpakTuyeckue
n/n Bcero u3yyeHusi = o0Opa3oBaTeibHbIe
padoThI padoTsbI
pecypcsl
CreneHsb ¢ paluOHAIBLHBIM [TOKa3aTeIeM 1
CBoiicTBa cTENEHN
3 [IpeoGpa3oBanue BbIpaKEHUH, COIEpIKALIUX 1
panMoHaIbHbIE CTEIICHU
4 [IpeoOpazoBaHue BBIpAKEHUN, COACPKAITUX 1
panMoHaIbHbIE CTEIICHU
5 IIpeoOpa3oBaHue BeIpaKeHUH, COAEPIKALINX 1
panMoHalIbHbIE CTEIICHH
6 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
7 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
8 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
9 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
10 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA 1
11 IToxa3zaTtenbHast GpyHKUHMA, €€ cBOICTBA U 1
rpaduk
KonTponpHas padota o teme "CremneHs ¢
12 panMoHaIbHBIM NoKa3zareneM. [lokazaTenbHas 1
¢ynkuus. [TokasarenbHble ypaBHEHUS U
HepaBeHCTBa"




13

Jlorapudm yucia

14 JlecATUYHBIE U HATypaJbHbIE JIOTapU(PMBbI 1
15 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX 1
norapupmMsl
16 [IpeoOpa3oBaHue BBIpAKEHHIA, COACPIKAIIIX 1
norapupmMsl
17 [IpeoOpazoBaHue BBIPAKEHHIA, COACPIKAIIIIX 1
Jorapumsl
18 [IpeoOpazoBaHue BEIpaKEHHIA, COIEPIKALTIX 1
Jorapu(msl
orapu(pMUIECKre YpaBHEHUS 1 HEPABEHCTBA
19 JI 1
orapu(pMUIeCKre YpaBHEHUS M HEPaBEHCTBA
20 J 1
orapu(pMUIeCKre YpaBHEHUS 1 HEPABEHCTBA
21 J 1
orapu(pMUIeCKre YpaBHEHUS M HEPaBEHCTBA
22 J 1
93 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U 1
rpadguk
24 Jlorapudmuueckas GyHKIUA, €€ CBOKWCTBA U 1
rpadguk
o5 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA 1
U rpaduKku
26 Tpuronomerpudeckue GyHKIUHU, UX CBOHCTBA 1
U rpaduKku
97 Tpuronomerpuueckue GyHKIUHN, UX CBOHCTBA 1
U rpaduKu
08 Tpuronomerpuyeckue GyHKIUHU, UX CBOHCTBA 1
U rpaduku
29 IIpmepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1




KonTtponsHas pabota o Teme
"Jlorapudmuyaeckas: GyHKIIHSL.
Jlorapudmudeckne ypaBHEHUS U

33 1
HepaBeHCTBa. T puronomerpuyeckie QyHKIUN
1 ux rpaduku. TpuroHoMeTpudeckue
HepaBeHCTBa"

34 HenpepbiBHbIE QYHKITHH 1

35 Meroa MHTEpBAJIOB JUIsl pELICHUS HEPABEHCTB 1

36 Metoa HHTEPBAJIOB /IS peIICHUS] HEPABEHCTB 1

37 [TpownsBoaHas GYHKITHH 1

38 [TpownsBoaHast GYHKITHH 1

39 I'eomerpuueckuii u GU3NYECKUIN CMBICIT 1
MTPOU3BOTHOM

40 I'eomerpuueckuii U GU3NIECKHUI CMBICIT 1
MPOU3BOJHOM

41 [TpousBoHBIE BTTIEMEHTAPHBIX (HYHKIIHMA

42 [TpousBoHBIE BTTIEMEHTAPHBIX (HYHKIIHMA

43 IIponsBoaHas CyMMBbI, IPOU3BEICHHUS, 1
4acTHOro (QyHKIMH

44 IIponsBoaHas CyMMbl, IPOU3BEICHHUS, 1
4acTHOro (QyHKIMH

45 IIpousBoaHas CyMMBI, IPOU3BEICHMUS, 1
4acTHOro (QyHKIMH

46 [IpuMeHeHure MPOU3BOIHON K UCCIIEI0OBAHUIO 1
(GyHKUIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

47 IIpumeHeHne MpOnU3BOIHON K HCCIIEI0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

48 IIpumeHeHne Nponu3BOIHON K UCCIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

49 IIpumeneHne Nponu3BOIHON K HCCIIEI0BAHUIO 1

(GyHKIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI




Haxoxc):[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

50 3Ha4YeHUs1 (QPYHKIIUH HAa OTPE3Ke

51 Haxosxnenne HanOOJIbIIEr0 M HANMEHBIIETO
3Ha4YeHUs1 (PYHKIIUH HA OTPE3Ke

59 HaxoxaeHne HauboJIbIIero 1 HAMMEHBILIETO
3Ha4YeHUs1 QYHKIIUN HA OTPE3KE

53 Haxoxaenne HaubobIIero 1 HAMMEHBILIETO
3HaueHUs QYHKIIUU Ha OTPE3Ke

54 Haxoxaenne HaubobIIero 1 HAMMEHBILIETO
3HaueHus (YyHKIIMH Ha OTpE3Ke

55 HaxoxaeHne HaubobIIero 1 HANMEHBILIETO
3HaueHUs GYHKIIUU HA OTPE3Ke
[TpumeneHre TporU3BOTHOM ISl HAXOXKICHUS
HaWJTYYIIEero pemeHus B IpUKJIaJHbIX

56 3a/1a4ax, AJs OnpeeseHus] CKOPOCTH
nporecca, 3a1aHHOTO0 GOopMYIIOi UITN
rpagukoM

57 KontponbHas padota o teme "IIponsBoanas.
[Ipumenenuie mpou3BoAHON"

58 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX

59 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX

60 HHTerpai, reoMeTpuuecKkuii 1 GU3NIECKUMA
CMBICTT MHTETpajia

61 WuTerpan, reoMmeTpuueckuii U Gu3nYecKuit
CMBICTT MHTETpajia

62 WuTerpan, reomeTpudeckuil 1 puzndeckuit
CMBICJI HHTETpasa

63 Brruucnenue uarerpana no gopmyie
Herorona—IJleitOnuna

64 Brruncnenue uarerpana no gopmysie

Herorona—JIeitOHUIA




65

Brruncnenue uHTErpana mo popmyie
Herorona—IJleitbHuna

66

Brruncnenue uHTErpana mo popmyie
Herorona—IJleitbuuna

67

Cucrembl TUHENHBIX YpaBHEHUN

68

CucreMbl TUHENHBIX YpaBHEHUN

69

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

70

Pemrenne npukiagHpIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPAUOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUH U HEPABEHCTB

72

CucTtemMbl U COBOKYIHOCTHU LENbIX,
palOHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapuPMUUECKUX
YpaBHEHUM U HEPABEHCTB

73

CucrtemMbl U COBOKYIMHOCTHU LENbIX,
paloOHaIbHBIX, UPPALUOHAIBHBIX,
M0Ka3aTebHbIX, JOrapuPMUUECKUX
ypaBHEHU U HEPABEHCTB

74

CucreMsl COBOKYITHOCTH LCJIbIX,
palOHAJIbHBIX, HPpALUOHAJIbHBIX,
IIOKa3aTCJIIbHBIX, JIOFapI/Iq)MI/I‘leCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

Hcnonb3oBanue rpagukoB GyHKIUHN 1S
pELIEeHNs YPaBHEHUHN U CUCTEM

76

Hcnonb3oBanue rpadukoB GyHKIUN 115
pELIEeHNs YPaBHEHUHN U CUCTEM

77

IIpuMeHeHre ypaBHEHUN, CUCTEM U




HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTel HAyKU
U pealIbHOW KU3HU

KonTtponsHas padora no teme "Murerpan u

8 ero npuMeHeHus. Cuctemsl ypaBHEHUI"

79 HatypaJibHbIe 1 1eTbIe Yrciia B 3a7a9ax 13
peanbHOM KU3HU

80 HatypaJibHbIe ¥ 1eJbIe Yrciia B 3aa9ax u3
peanbHOM KU3HU

81 HatypaJibHbIe ¥ 1eJbIe Yrclia B 3aa9ax u3
peanbHOM JKU3HU

82 [Ipu3Haky JeTMMOCTH LEIbIX YUCEI

83 [Tpu3HAaKH JETUMOCTH LIENBIX YHACEI

84 [Tpu3Haku ETUMOCTH LETBIX YUCEIT

85 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU. YpaBHEHHUS

86 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

88 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU. YpaBHEHUS

89 [ToBTOpenue, 060061IeHUE, cCCTeMaTH3aIUs
3HaHUNA. YpaBHEHHUS

90 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs
3HaHUHN. YpaBHEHUSA

01 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBeHncrsa

92 [ToBTOpeHnue, 060061IeHNE, cCCTeMaTH3aIUs
3HaHui. HepaBencraa

93 [ToBTOpeHue, 06001IeHNE, CCTEMaTH3aIUs




3HaHui. HepaBencraa

94 [ToBTOpEHuUe, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHui. HepaBencrsa

95 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AITUS 1
3HaHui. Crucrembl ypaBHEHUN

96 [ToBTOpenue, 0600IIeHNE, CUCTEMATHU3ALIHS 1
3HaHui. CrucTemMbl ypaBHEHUIN

97 [ToBTOpenHue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHU. OyHKIUK

98 [ToBTOpenHue, 0600IIeHNE, CUCTEMATH3ALIHS 1
3HaHUU. OyHKIUK

99 Wrorosas koHTposIbHas paboTa

100 Wrorosas koHTposIbHas paboTa 1
O60061eHue, cucTeMaTru3anys 3HaHUH 3a Kype

101 anreOpsl ¥ HaYaJl MATEMaTHYECKOTO aHaJIN3a 1
10-11 kmaccos
O06001enre, cucTeMaTr3alys 3HaHuH 32 Kype

102 anreOpsl ¥ Haval MAaTeMaTHYECKOTO aHAIM3a 1
10-11 kmaccoB

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






