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HOACHUTEJBHAS 3AIIUCKA

PabGouass mporpamMma ydeOHOro Kypca «Ausredpa W Hadajga MaTEMaTHYECKOTO aHaIM3ay
6azoBoro ypoBHs i oOyuatommmxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepaabHOTrO
roCy/IapCTBEHHOr0 00pa30BaTEIbHOIO CTaHIApPTa CpenHero oOlumiero oOpa3oBaHUsA, € YYETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUHU, MPEABABISIEMBIX K MaTEeMaTHYeCKOMY OOpa3oBaHUIO, U
TpaauUUi poccuiickoro oOpa3zoBanus. Peanuzanmus mnporpaMMbl oOecneuMBaeT OBJIaJICHUE
KIIFOUEBBIMM KOMIIETEHLUMSIMU, COCTAaBJSIOLIMMHU OCHOBY JJIsi CaMOPAa3BUTHS M HENPEPBIBHOIO
o0pa3oBaHMs, LEJIOCTHOCTh OOILIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEJIBHOIO DPAa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasa MaTeMaTHYECKOTO aHalIM3a» SBISIETCS OJHUM M3 HamOojee
3HAYUMBIX B MPOrpaMMe CTapIIeld IIKOJbI, MOCKOJbKY, C OJHOH CTOPOHBI, OH OOECIeunBacT
MHCTPYMEHTAJIBHYIO 0a3y JUIsl H3yYeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYrOil CTOPOHBHI,
dbopMupyeT Joruueckoe M abCTPaKkTHOE MBIIUICHHE YYalluXcsli Ha YPOBHE, HEOOXOIUMOM [
OCBOCHMS KypCOB MH(pOPMATHUKH, OOLIECTBO3HAHMSA, UCTOPHUHU, CIOBECHOCTH. B pamkax JaHHOTO
Kypca yJaliuecs OBJIa/IeBal0T YHUBEPCAIBbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpast GOpMyTupyeT
CBOM JOCTIIKEHHSI B MAaTEMaTHIECKO# (hopme.

Kypc anreOppl ¥ Hayan MareMaTHYeCKOro aHallM3a 3aKIaJbIBaeT OCHOBY JIs YCHEIIHOTO
OBJIAJICHUS 3aKOHAMHU (PU3UKU, XUMHH, ONOJIOTUH, TIOHUMAHHSI OCHOBHBIX T€HACHLIUNA SKOHOMUKHU U
00IIECTBEHHOMN KU3HU, TIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX U(POBBIX H KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MCIOJb30BaTh MX B IOBCEIHEBHOHN XM3HU. B Toxe Bpems oBiajeHuE
a0CTpaKkTHBIMH M JIOTUYECKH CTPOTMMU MaTEeMaTHYECKHMMH KOHCTPYKIMSMH pPa3BHUBACT YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH HICTUHHOCTH YTBEPKICHHS, HCIIOJIB30BaTh 0000IICHNE U
KOHKpETH3alulo, a0CTparipoBaHUE U aHAJOTUIO, (QOPMHUpPYET KpeaTMBHOE M KPUTHUECKOE
MblllUIEHHE. B Xozxe u3yueHus anreOpbl M Hadajdl MaTEeMATUYECKOTO aHajlIuW3a B CTaplIeH IIKoje
yyaliecsi oJy4aloT HOBBIM OINBIT PEUICHUS MPHUKIAIHBIX 3a/1ad, CAMOCTOSTEILHOTO TOCTPOCHUS
MaTeMaTUYeCKUX MOJENIed peajbHbIX CUTyallM W MHTEpPIpETaluy IOJYyYEHHBIX pEIICHUH,
3HAKOMSITCS C IPUMEpPAMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o0nagaer 3HauMTENbHBIM BOCIIUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak
yepe3 y4eOHbIM Marepuall, criocoOCTBYIOIMI (OPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS, TaK U
yepe3 crneunpuky y4deOHOM IesSATeNbHOCTH, TpeOyIoLe CcaMOCTOSTEIbHOCTH, AaKKYpaTHOCTH,
MPOJOKUTEIbHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ysbTar.

B ocHoBe MeToauku oOydeHus anreOpe M HadajgaM MaTeMaTHYeCKOTrO aHaiu3a JIeKUT
JeSITeIbHOCTHBIN PUHIUI O0yUYEHUSI.

CtpykTypa Kypca «Anrebpa ¥ Hadala MaTeMaTUYECKOTO aHajIM3a» BKIIIOYAET CIEAYIOIINE
coJlep)KaTebHO-METOANYeCKre JIMHUU: «Yucna u  BblUMCIEHUs», «DyHKIUU U TpaQuUKu»,
«YpaBHEeHUs U HEpABEHCTBay», «Hauana Maremarndeckoro ananuza», «MHoOXecTBa U JToTUKay». Bee
OCHOBHBIE CO/IepKATEeIbHO-METOINYECKUE JINHUN U3YYalOTCs Ha MIPOTSHKEHUH JIBYX JIET 00yUYEeHHs B
CTapLIEH IIKOJIE, ECTECTBEHHO AOIOJIHSASA IPYT Apyra U IMOCTENEHHO HACBIIAsCh HOBBIMU TEMaMu U
paznenamMu. JlaHHBIN Kypc SIBISI€TCS MHTETPATHBHBIM, ITOCKOJIBKY O0BEANHSIET B ceOe collepikaHne
HECKOJIbKUX MaTeMaTHYeCKUX AUCUUIUINH: anrebpa, TPUTOHOMETPHS, MaTeMaTHYeCKH aHaIu3,
Teopuss MHOXecTB U Jp. [lo Mepe Toro kak yuwamiuecss OBjIaleBalOT Bc€ Ooliee IIUPOKUM
MaTeMaTHYECKUM arlapaToM, Y HUX MOCIIe0BaTeIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJIEb PEAIbHOIN CUTYyalluy, MPUMEHATh 3HAHUS, MTOJIyU€HHBIE B Kypce
«Anrebpa ¥ Hadajga MaTeMaTUYeCKOTrO  aHalW3a», I pElIeHUs  CaMOCTOATEIbHO
c(hopMyJIMPOBAaHHON MaTeMaTUYECKOM 3a/1auM, a 3aTeM UHTEPIPETUPOBATD MTOJIYYEHHBIN pe3yNbTar.

CopnepxaTenbHO-MeTOANYeCKast TUHUS «Yuclia ¥ BBIYUCIEHHS» 3aBepliiaeT (popMHUpPOBaHUE
HABBIKOB HCIIOJIB30BAHMSI JIEUCTBUTEIBHBIX UHCEJ, KOTOPOE OBLIO HAa4aTO B OCHOBHOW mIkoje. B
CTapiiedl IKoje oco0oe BHUMaHHME Yyrensercs (OPMUPOBAHMIO TNPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIINUX B c€0sI HCTIOIb30BaHUE PAa3IUYHBIX (OPM 3aIUCH IEHCTBUTEIHHOIO YHCIIA,
YMEHUE PALMOHAILHO BBINONHATh JECUCTBUS C HUMH, JENaTh NPHUKUIKY, OLEHUBATH PE3YJIbTAT.
OOyuarommecsi TMOJTy4YaloT HaBBIKM TMPUOMMKEHHBIX BBIYUCIICHUH, BBITTOJHEHUS JIEUCTBUH C
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YHUCIaMHU, 3allUCAHHBIMU B CTaHAAPTHOM (Qopme, HUCMOIb30BAHUS MaTeMaTHUECKUX KOHCTAHT,
OLICHUBAHMSI YUCIIOBBIX BBIPAXKCHHUMN.

Jlunus «YpaBHEHUS U HEPABEHCTBAY PEaU3yeTCsl Ha MPOTSHKEHUH BCEro 00y4YeHHUs B CTapIien
LIKOJIE, ITOCKOJIBKY B Ka)KIOM pa3Jeiie MPOrpaMMbl MPENYCMOTPEHO PEUICHHE COOTBETCTBYIOLINX
3aza4y. OOywaronyecs OBJAJEBAIOT PA3NMYHBIMU METOJAMHU PELICHUs LENblX, PalMOHAIbHBIX,
UppallMOHATIBHBIX, I10KA3aTEJIbHBIX, JIOrapU(PMHUUYECKMX M TPUTOHOMETPUYECKUX YpPaBHEHUH,
HEpaBEHCTB M UX cucTeM. [lomyueHHbIE YMEHHS HMCIONB3YIOTCSA MPH HCCIEAOBAHUM (YHKUIUH C
IOMOILBIO TIPOU3BOJHOM, PELICHUH NPUKIAIHBIX 33aJad M 33Ja4 HAa HaXOKIEHHE HAuOOJbIIUX U
HaVMEHBIIMX 3HaueHWd ¢yHkuuu. [laHHas copepkaTenbHas JTUHHS BKIOYaeT B ce0sl Takxke
dopMHpOBaHHE YMEHHMH BBIIOJHATH pacyérel Mo (opMmyiaM, NpeoOdpa3oBaHUs —LEINbIX,
palMOHaIbHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUUECKUX BBIPDAKEHUM, a TaKKe BBIPAXKECHUH,
coJepXkalMX CTeneHn u Jjorapudmel. biarogaps wusyueHuro anreOpandyeckoro marepuaia
IPOUCXOIUT AaJIbHEHIEEe pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOIO MBIIIICHUS ydalluxcs,
(GOpMHpYIOTCS HABBIKM JI€AYKTHBHBIX DPACCYKIACHHUH, pabOThl € CHMBOJIBHBIMU (opMamy,
NPEJCTAaBICHNUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HepaBeHCTB. AunreOpa
npeiaraeT 3QpQEeKTUBHbIE MHCTPYMEHTHI Ul pElleHUs] NPAaKTUYECKUX U eCTECTBEHHO-Hay4HbIX
3a/1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxatenbHo-MeToandeckas JUHUA «DyHKIMM W TpapUKU» TECHO IEpersieTaeTcs ¢
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJIbKY B KAKOM-TO CMBbICJIE 3a/1a€T MOCIEA0BATEIbHOCTh U3YUYEHHUS
marepuana. M3ydeHue CTEelneHHOW, MOKa3aTelbHOM, JOorapupMHUUECKOW W TPUTOHOMETPUYECKHUX
¢GyHKIMH, WX CBOWCTB M TpadUKOB, UCIONb30BaHUE (YHKIMW IS pEeIIeHHs 3aqad u3 JIPYTrux
y4eOHBIX MPEIMETOB U PeabHOM KHU3HH TECHO CBA3aHO KaK C MAaTEMaTUYECKHM aHaJIM30M, TaK U C
peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 0oibIIoe BHUMaHUE yIenseTcs: (OPMHPOBAHUIO
YMEHUS BbIpaxaTb (OpPMYyJIaMH 3aBHUCUMOCTH MEXIY Ppa3IMYHbIMU BEJIMYMHAMM, HCCIIEJOBAThH
NOJTy4YeHHBIe (DYHKIMH, CTPOUTH WX rpaduku. Marepuai 3Toi conepkaTeIbHON JIMHUY HAlleJICH Ha
pa3sBUTHE YMEHMM M HaBBIKOB, IO3BOJIIOIIMX BBIPAXXKATh 3aBUCUMOCTH MEKIYy BEIMYMHAMHU B
pasnu4HON (hopMe: aHATUTHYECKOH, rpadudeckoil W cloBeCHOW. Ero m3ydeHme crocoOCTBYeET
Pa3sBUTHIO AITOPUTMUYECKOTO MBIIUIEHUS,, CHOCOOHOCTM K OOOOIIEHHWI0O M KOHKPETH3aIHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nuHHA «Hauana MaremMaTH4ecKOro aHain3a» IO3BOJISET CYLIECTBEHHO
pacIIMpUTh KPyr Kak MaTeMaTUYEeCKUX, TaK U MPUKIAAHBIX 3a]ad, JOCTYIHBIX O0yJaromuMmcs, y
KOTOPBIX HOSBISETCS BO3MOXHOCTh HCCIIEAOBATh U CTPOUTH Tpapuku (QyHKIMH, ONpPEnensiTh UX
HauOOJbIINE U HAUMEHBIINE 3HAYEHUS, BBIUMCIATH IUIOMAIU (GUryp m oObEMBI Tes, HaXOIUTh
CKOPOCTM M YCKOpeHMsI mpoueccoB. JlaHHas conepaTelbHas JUHUS OTKPHIBAE€T HOBBIE
BO3MOXXHOCTH IIOCTPOEHMSI MaTeMaTHYeCKUX MOJeNed pealbHbIX CUTyalud, HaXO0XKICHUSI
HAaWIy4lllero PEIIEHUs B MPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-D)KOHOMHYECKUX, 3aJadax.
3HAKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,
(GOpMaTbHO-JIOTHYECKOT0 M KPEaTHBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHMH pacro3HaBaTh
IPOSIBJICHUS] 3aKOHOB MAaT€MaTUKU B HayKe, TEXHMKE M HcKyccTBe. OOywaromiuecss y3HaKOT O
BBIIAIOIINXCS PE3YJIbTAaTaX, IOJIyYEHHBIX B XO/I€ pa3BUTHs MaTEMATUKU KaK HAyKH, U UX aBTOPaX.

CopepxarenpHo-MeTOAUYeCKass JTUHUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM IOCBSIIIEHA
JIEMEHTaM TEOpUU MHOXKECTB. T€0pETHKO-MHOKECTBEHHBIE MPECTABICHUS MPOHU3BIBAIOT BECH
KypC IIKOJIbHOW MaTeMaTUKH U IMpeasaraiT Haulosiee YHUBEPCAIbHBIN S3bIK, 0OBEIUHSIIONINNA BCe
pa3iesibl MaTEMATUKH U €€ MPUIOKEHNH, OHU CBS3bIBAIOT PA3HbIE MATEMATUUECKNE TUCLIUILINHEI B
eauHoe 1enoe. IloaToMy BaXKHO JaTh BO3MOXHOCTh UIIKOJBHUKY IOHHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHONW MAaTEMATHKH M MCIIONB30BAaTh €ro JUISl BBIPAKEHUS CBOUX
MBICIIEH.

B kypce «Anrebpa M Hayajlia MaTeMaTHYECKOrO aHAIM3a» MPHUCYTCTBYIOT TaKkKe OCHOBBI
MaTeMaTUYeCKOT0 MOJIEIUPOBAHUS, KOTOpble NpHU3BaHbl C(HOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJieNiell pealbHbIX CUTYallMi, WCCIIEOBAaHUS 3TUX MOJENEH C MOMONIbIO ammapara aiareOpbl U
MaTeMaTUYeCKOT0 aHaJIM3a U MHTEPIPETALUU TIOJYyYeHHBIX pe3yibTaToB. Takue 3ajaHus BIIETEHbI
B Kb U3 pa3/iejoB IPOrpaMMbI, IOCKOJIBKY BECh MaTepHall Kypca IIMPOKO HUCIOJIb3YETCS IS
pelIeHus NpUKIaaHbIX 3a1a4. [Ipy pemenun peaabHbIX IPAKTHYECKUX 3a1a4 yJalluecs pa3BUBaOT
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Ha6JIIOI[aTeJIBHOCTB, YMCHHUC HAXOJUTh 3aKOHOMCPHOCTH, a6CTpaFI/IpOBaTBC$I, HUCIIOJIB30BAaTh
aHaJIOTHI0, 0000IIaTh U KOHKPETU3UPOBATH MpodiemMy. JlesaTeasHOCTh 10 (OPMUPOBAHUIO HABBHIKOB
pelIeHns MPUKIAAHBIX 337a4 OpraHU3yeTcsl B MPOLIECCe M3YYEHHUs BCeX TeM Kypca «Aurebpa u
Havaja MaTeMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B y4yeOHOM miaHe Ha M3y4eHHE Kypca aiareOpbl M Hayall MaTeMAaTHYEeCKOro aHaInM3a Ha 0a30BOM
ypOBHE OTBOJUTCS 2 yaca B Henelo B 10 kinacce u 3 yaca B Henento B 11 kiacce, Bcero 3a JiBa roja
00yuenust — 170 yacos.
COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE M JECATHYHBIC JIPOOM, MPOLEHTHI, OECKOHEYHBIE
nepuom4eckue Apoou. ApupmMeTHueckue onepanyy ¢ paloHaIbHBIMU YHCIIaMU, TPpeoOpa3oBaHus
YHUCIOBBIX BhIpakeHUHU. [IpuMeHeHne npoOel M MpPOLEHTOB ISl PEelIeHHUs MPUKIAIHBIX 33a1ad U3
pa3IMYHBIX OTpaciiell 3HAHUMN U pEaJIbHOM JKU3HMU.

JeiicTBuTenpHble 4ucia. PanuoHanbHBIE W UppalMOHAIBHBIE 4YHCTa. ApupMeTHUECKUe
olepaluu C JICHCTBUTENBbHBIMU 4McAaMU. [IpuOnkEHHbIE BBIYMCICHMS, HpPaBUIIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokaszareneM. CrangapTHas (Gopma 3alMcu JEHCTBUTENBHOTO YHUCIA.
Hcnonp30Banue moaxo el (hopMbl 3aICH ACHCTBUTEIBHBIX YHCEN ISl PEHICHUS TPAKTHYECKIX
3aJa4 U IPEJICTaBICHNS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypalbHOU cTerneHu. JleiicTBus ¢ apuMEeTHIECKUMU KOPHSIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHTE€HC
YKCIIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OPa30BaHHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPHUECKHE
bopMyIbI.

YpaBHeHuUe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAIMOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanimoOHaIBHBIX YPaBHEHNUN U HEPAaBEHCTB.

Pemenne TpUroHOMETPUUECKUX YPABHEHHM.

IIpumMeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKMX 3a1ad M 3aj1ad W3
pa3InYHBIX 00J1acTe HAyKU U peabHON KU3HH.

DyHKIUHN U TPaPUKH

OyHK1MS, criocoOsl 3ananus GyHkun. ['padux Gynkiuu. BzanmMuo obpatHblie GyHKINH.

Ob6unacte ompeneneHus U MHOXKeCTBO 3HaueHH ¢yHkuuu. Hynu ynkuuu. IlpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

Crenennas ¢GyHKIHUS C HaTypajdbHBIM M IETBIM Moka3areneM. EE cBoiictBa u Tpaduk.
CgoiicTBa u rpaduk KOpHS N-0if cTeneHu.

TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEIEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA YUCIOBOTO

apryMeHTa.
Hauyana maTeMaTH4eCKOro aHaJIN3a
[TocnenoBarenbHOCTH, — CIIOCOOBI  3ajJaHMs  HocjienoBaTelnbHOCTEd.  MOHOTOHHBIE
M0CJIEI0BATENBHOCTH.

Apudmerndeckas 1 reoMeTpHUEcKas Mporpeccuu. beckoHeYHO yObIBaloIIas reoMeTpuyecKas
nporpeccusi. Cymma OeckOHeYHO yObIBaroIllel reoMeTpruueckoi nporpeccun. Gopmyna CIOXKHBIX
poueHToB. Vcrosb30Banne IpOrpeccuu s PELIeHHs] pealIbHbIX 3a]1a4 IPUKJIaJHOTO XapaKkTepa.

MHoxkecTBa M JIOTHKA



MHoxecTBO, omnepauuu Haj MHOXxecTBamH. Jlmarpammsl Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBECHHOIO amnmnapara Il ONMCAHMSA PEAJbHBIX IPOLECCOB M SBJICHUHU, IpU
pELICHUHU 3a71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CICICTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haku qeMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYpaAJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[TpeoOpa3oBanue BEIpaKEHUHN, COACPIKAIINX JIOTAPU(MBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

ITprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JNHMHEWHBIX ypaBHEHMH. PenieHne NpUKIagHBIX 3a7ad C IOMOIUBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHM, CUCTEM UM HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3aa4 U 3a1a4
U3 PA3IUYHBIX 00JaCTel HAYKU M peaibHOMN JKHU3HU.

DyHKIUH U TpaPUKH

Oynkuus. [lepuonnueckue pynkiuu. [IpomexyTkn MOHOTOHHOCTH GYHKLIMU. MakCUMyMBbI U
MUHUMYMBI QyHKIIH. HanbombIiiee 1 HanMeHbIlee 3Ha4eHUe (DYHKIIUU Ha IPOMEKYTKE.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

[TokazarenpHas u norapudmMudeckas GyHKIUU, KX CBOHCTBA U TPa(UKH.

Hcnonb3oBanue rpadukoB GyHKUUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonp3oBanue rpagikoB GyHKIUH 11 HCCIIEAOBAHS TIPOLIECCOB M 3aBUCHMOCTEH, KOTOpPHIE
BO3HUKAIOT MPH PELICHUHU 3ajay U3 IPYTUX YUEOHBIX IPEIMETOB U PeaIbHOM JKU3HU.

Hayana maTremMaTH4yecKoro aHajmsa

HenpepsbiBable QyHKIIMN. MeTOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpryueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpon3BosHbIe 37eMeHTapHbIX (QyHKIUH. DopMynbl HaXOXKIEHUS IMPOU3BOJHOM CyMMBI,
IIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[TpumeHeHrne NPOM3BOIHON K HMCCIEIOBaHHUIO (DYHKIMHA HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HaUMEHbILEr0 3HAYeHHs] PYHKIIMM Ha OTPE3KE.

[TpuMeHeHne MPOU3BOIHON JIUISl HAXO0XKIEHUS HAWJIYYILIEro peleHus B IPUKIIAJAHbIX 3a/1a4ax,
JUISL OLIPEJIENIEHNs CKOPOCTH MpoIiecca, 3aJaHHOro (POpMYIION WK IrpadUKOM.

ITepBooOpaznas. Tabmauia nepBooOpas3HbIX.

Wuterpan, ero reomeTpuueckuii U Gu3ndecKkuil cMbIci. Brruncnenue narerpana mo hopmyse
Herorona—IJleiioanna.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOro npeaMera «MaremaTHka» J0KHO 00eceunBaTh JOCTH)KEHHE Ha YPOBHE
cpenHero oOmero o0pa3oBaHMs CIEAYIOIIUX JHUYHOCTHBIX, METANpPEeAMETHBIX M MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yIbTaTOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3YyJbTaThl OCBOEHUS MpOrpaMMbl ydyeOHoro mpeamera «MaTemaTukay
XapaKTEepPU3YIOTCA:

I'paxknaHCcKO€ BOCIIUTaHUE:

C(OPMHUPOBAHHOCTBIO  TPAXJAHCKOM  MO3MIUM  OOYyYaroLerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIE€HAa POCCHMCKOro OOIIecTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3TMYHBIX CTPYKTYD, SBICHUH, IPOLIEAYP TPAKIAHCKOTO 001IeCTBa (BBIOODHI,



ONPOCHI U Tp.), YMEHUEM B3aUMOJEHCTBOBATH C COLMATBbHBIMU UHCTUTYTAMU B COOTBETCTBHH C MX
GYHKIHUSIMHU ¥ HA3HAYCHUEM.

[TaTproTryecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCHICKON T'PaKIaHCKOW MACHTHYHOCTH, YBAXEHHUS K MPOILIOMY U
HACTOALLIEMY POCCHUMCKOW MAaTEMAaTHKH, LIEHHOCTHBIM OTHOUIEHUEM K JIOCTMKEHUSM POCCHUCKHX
MAaTeMaTUKOB M POCCHICKOM MaTE€MaTUYE€CKON WIKOJbI, K MCIOJIb30BAaHUIO 3TUX JTOCTUXKECHHU B
JIPYTHX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHMUS:

OCO3HAHHMEM  JyXOBHBIX IICHHOCTEH  pPOCCHIICKOTO  Hapoja; C(HOPMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM ITPUMEHEHUEM
JOCTH)KCHUN HAyKM U JACSITENBHOCTbIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYMUBOTO OYaYIIETO.

DCTEeTUYSCKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOIICHUEM K MUPY, BKJIFOYAsl 3CTETUKY MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTE,
00BEKTOB, 3a/lay, PEHICHUM, PacCyKIEHUW; BOCHPUHUMYHMBOCTHIO K MAaTeMaTHUYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

®du3zndeckoe BOCIIUTAHNUE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSATh MaTeMaTHUECKUE 3HAHUSI B UHTEpecax 3/I0pOBOTO U
Oe3omacHOrO 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbBIO (310pPOBOE MHUTAHHE,
cOanaHCUPOBAHHBIN PEKUM 3aHITHIA U OTIIbIXa, perylisgpHas pusudeckast akTUBHOCTH); (PU3HMUECKOTO
COBEPILICHCTBOBAHUS, TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACSITEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/TY, OCO3HAHUEM IIEHHOCTHU TPYI0JIFO0HST; HHTEPECOM K Pa3IMYHBIM chepam
npo(hecCHOHANBHOM EATEIbHOCTH, CBA3AHHBIM C MAaTEMaTHUKON U €€ MPUIOKEHHUSIMH, YMEHUEM
COBEpIIIaTh OCO3HAHHBIN BBIOOP OymyIel mpoeccuu U pealn30BbIBATh COOCTBEHHBIC )KU3HCHHBIC
TUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEMAaTHYECKOMY 00pa30BaHUIO U caMOOOPa30BaHUIO HA
MPOTSHKEHUH BCEW JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY yUYaCTHUIO B PEUICHUU MPAKTUYECKHUX 3aad
MaTeMaTU4YeCKOW HalpaBIE€HHOCTH.

DKOJIOTHYECKOE BOCITHUTAHUE:

c(OpPMUPOBAHHOCTHIO JKOJOTHYECKOW KYIbTYphl, TOHHMAaHUEM BIUSHUS COIUAIBHO-
HKOHOMHUYECKUX TMPOIECCOB HA COCTOSHHE TPUPOJHON M COIMAIBHOW CpENbl, OCO3HAHHWEM
I100aNFHOTO XapaKkTepa YKOJIOTUYECKUX MPoOIeM; OpUeHTAIluell Ha MTPUMEHEHNE MaTeMaTHUYeCKUX
3HAHUM JJIs1 PEIICHUs 3a/1ad B 00JIACTH OKPY’KAIOIIEH Cpeibl, TUIAHUPOBAHMS TMTOCTYIIKOB U OIEHKH
MX BO3MOXKHBIX TTOCIIEICTBUN JIJIs1 OKPYKAIOLIEH CpeJibl.

[lenHOCTH HAYYHOTO TTO3HAHMUSL:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS
HAyKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMAaHUEM MaTEMaTUYECKON HAYKH KaK cephl 4YeTOBEUECKOM
JIeATEIbHOCTH, ITAIOB €€ Pa3BUTHUS U 3HAYMMOCTH JJI pa3BUTHS IUBUIIU3ALINH; OBJIaJICHUEM S3bIKOM
MaTeMaTUKd W MaTeMaTHUYeCKOW KyJbTypod KakK CpEJCTBOM TIO3HAHMS MHPA; TOTOBHOCTHIO
OCYILIECTBIISITh MPOCKTHYIO U UCCIIEI0BATENBCKYIO I€SITEIbHOCTh NHIMBUIyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS IMPOTPaMMBI yUeOHOTO mpeamera «Maremarnkay
XapaKTepU3YIOTCS  OBIAJCHHEM  YHHUBEPCAJIbHBIMU  HO3HAGAMEbHbIMU oeticmeusamu,
VHUBEPCANIbHLIMU ~— KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCANbHLIMU — Pe2VAAMUEHbIMU
OelicmeusimMu.

1) Vhusepcanrvnvle nosnasamenvuvle Ociicmsus, obecneuusaiom Gopmuposanue Oa306bix
KOCHUMUBHBIX NPOYEcco8 00y4aouuxcs (0c6oeHue Memooo8 NOZHAHUSL OKPYHCAIOWe20 MUpa,
npuUMeHeHue 102U4eCKUX, UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBble mornueckue neMCTBUS:

o BBISIBJIATh W XapaKTEPH30BAaTh CYMISCTBCHHBIC TPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUI, OTHOUICHUIH MEXIY MOHATHAMU; (OPMYJIUPOBATH ONpPE/IEeICHUs TOHATUH; YCTaHABINBATh



CYIIECTBEHHBIN MPHU3HAK KJacCU(UKALUK, OCHOBAHUS Ui OOOOLICHUS M CPAaBHEHHS, KPUTEPUHU
IIPOBOJAMMOI0 aHAJIN3a,;

. BOCIIPUHUMATh, (OPMYITHpPOBaTh M MPEoOpa3OBHIBATh CYXKACHUS: YTBEpAHUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;
. BBISIBJIATh MAaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTHBOpEYMs B (akTax,

JTAHHBIX, HAOMIOJACHUSX U YTBEPKJICHUSX; TIPeIaraTh KPUTSPUH JJIs BBISBICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYUI;

o JIeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAECIYKTHBHBIX W HMHJIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
o IIPOBOJIUTH CAMOCTOSITEIIBHO JOKAa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (IIPSMBIE U OT

MPOTHBHOTO), BBICTPAUBATh apTyMEHTAIIUIO, IIPHBOAUTH IIPUMEPBI 1 KOHTPIPUMEPHI; 000CHOBBIBAThH
COOCTBEHHBIC CYXKJICHUS M BBIBOIBL;

o BBIOMPATH CIIOCOO pelIeHusl y9eOHOH 3a1aun (CpaBHUBATh HECKOJILKO BAPHAHTOB PEIICHUS,
BBIOMPATh HAUOOJIEE TOIXOASIIHIHA ¢ Y4ETOM CAMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBblie uccienoBarenbCKue ICHCTBHS:

o WCIIOJIB30BATh BOIPOCHI KaK HMCCJICIOBATEIbCKHI MHCTPYMEHT TO3HAHUS; (POpPMyIUpOBaATH
BOIMPOCHI, (UKCUPYIOIIUE TMPOTUBOpPEYUE, IMPOOJIeMy, YCTaHaBIMBATh HWCKOMOE W JIaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUI0, MHCHHCE;

o MPOBOJIUTh  CaMOCTOSITEIBHO  CIUIAHMPOBAHHBIA ~ DKCIIEPUMEHT,  HCCIICJOBAHUE  T10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBICHHS, IIPOIIECCa, BBISBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, IBJICHHUSIMH, TTPOIIECCAMH;

o CaMOCTOSITENILHO (DOPMYJTUPOBATh OOOOILICHHUS W BBIBOJBI 10 pE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIFOICHUS, UCCIICIOBAHMS, OI[CHUBATh JOCTOBEPHOCTH IOJYYCHHBIX PE3YJIbTATOB, BBHIBOJIOB U
000011IeHHI;

o MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATh MPEANIOIOKEHHUS O €T
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nuadopmanmeii:

o BBISIBJIATH JePUIUTH UH()OPMALIUY, TaHHBIX, HEOOXOJUMBIX IS OTBETAa Ha BOIPOC M AJIS
pelIeHus 3a/1a4H;

o BbIOMpaTh  MHGOpMAIMIO U3  HMCTOYHUKOB  PA3IUYHBIX  TUIOB, AaHAJIM3UPOBATh,
CHCTEMaTU3UPOBATh U HHTEPIPETUPOBATH MH(OPMALIMIO PA3IMYHBIX BUIOB U (POPM MpeicTaBIeHuUs;
o CTPYKTYpUPOBaTh HHPOPMAIIHIO, IPEICTABIATH €€ B Pa3INYHBIX (popMax, HILTIOCTPUPOBATH
rpaduyecku;

o OLIEHUBATh Ha/I&KHOCTh MH(POPMALIUH IO CAMOCTOSTENIEHO CPOPMYINPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvhvie KOMMYHUKGmMUGHble Oelcmeus, 00ecneuugaom  Cc@OopMUPOBAHHOCHIb
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.

OOuieHue:

o BOCIIPUHUMATh W (DOPMYJIHPOBATH CYXICHHS B COOTBETCTBHUHM C YCIOBUSMH U UEISIMHU
0O0IIEeHUSs; SICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX,
JlaBaTh MOSCHEHUS 110 X0y PEIICHHUs 3a7a4l, KOMMEHTUPOBATh MOJIy4YEHHBIH pe3ybTar;

J B X0/ OOCYXIIEHHUS 3a/aBaTh BOIPOCH 1O CYIIECTBY OOCYXTaeMOW TEeMBI, MPOOJIEMBI,
pemraeMoil 3ajauyM, BBICKA3bIBaTh MJIEH, HAIlCJIEHHBbIE Ha TIOMCK PEILICHHS; COMOCTABIATh CBOU
CYXJICHUSI C CYXJCHUSMH IPYTUX YYAaCTHHUKOB JHAIOTa, OOHAPYKHBATH Pa3IM4de M CXOJCTBO
TIO3HIINH; B KOPPEKTHOH (hopme popMyITMpoBaTh pa3HOTIIACHS, CBOM BO3PaKEHIS,

o NPEJCTaBIATh Pe3ybTaThl PELICHUs 33Ja4yH, HKCIEPUMEHTA, HCCIIEAOBAaHUS, MPOEKTa,;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUIEHUS C YYETOM 3a/1ay MpPe3eHTalud U 0COOeHHOCTel
ayJIUTOpPUH.

CoTpyaHHUYECTBO:

o MOHMMAaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJbHOH pabOTHI MpHU
peleHnH y4eOHbIX 3aj1au; IPUHUMATh LIEJIb COBMECTHOM JeSITeIbHOCTH, IIJIAHUPOBATh OPTaHU3aLIUI0
COBMECTHOH pabOTHhI, pacpeAeiiaTh BUbI padOT, JOrOBAPUBATHCS, 00CYXKIAaTh MPOLECC M PE3YIbTAT
paboThI; 06001IaTh MHEHNS HECKOJIBKUX JIIO/ICH;



o y4acTBOBaTh B TPYNIOBBIX (popmax paboTel (0OcyxaeHus, oOMEH MHEHUH, «MO3TOBbHIE
IITYPMBI» M HHBIE); BBIIOIHATH CBOIO YacTh PaOOTHI M KOOPJMHUPOBATH CBOU JICHCTBUSA C IPYTUMHU
YIeHaMHM KOMAaHJIbl; OLIEHMBaTh KaueCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPHUTEPHSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pezynamuensvie Oeiicmeus, obecneuusarom GopmMuposanHue CMbICIOBbIX
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABIIATH IUJIaH, aJITOPUTM PELICHHUS 33/1a4H, BBIOMPATh CIIOCO0 PEIICHHs C YUETOM MMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BApUAHThI PELLICHUN
¢ y4€éTOoM HOBOM MH(pOPMAIIH.

CaMOKOHTPOJIb:

. BJIaJICTh HABBIKAMU MTO3HABATEIBHOM pedIeKCHH KaKk OCO3HAHUS COBEPIIAEMBIX ACUCTBUI U
MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB; BJIAJETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelieHusl MaTeMaTHYecKol 3a1a4H;

. IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIpH PELIEHUM 33Jaud, BHOCHUTH
KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

o OLIEHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSAM, OOBICHATh MPUYNUHBI JOCTHKEHUS
WIA HEIOCTHXEHUS PEe3ylbTaTOB  JEATEIbHOCTH, HAXOAWTh OWMOKY, JaBaTb OLICHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATHBI

OcBoenne ydeOHOro kKypca «AnreOpa M Hayala MaTeMaTHYECKOTO aHalIM3a» Ha YpPOBHE
cpeanero oOmero oOpa3oBaHUS JOIDKHO OOECIIEYMBATH IOCTIDKEHHE CIETYIOUINX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTaTOB!

10 KJIACC

Yucsia ¥ BbIYUCICHUSA

OnepupoBaTh MOHATUSIMU: pPALMOHAIBHOE U JIEUCTBUTENBHOE YHUCIO, OOBIKHOBEHHas U
JeCATUYHasl APOOb, MPOLIEHTHI.

BoinonHATe apudmeTryuecKue onepamnyy ¢ pallMoOHAIbHBIMU U IEHCTBUTEIbHBIMU YUCIIAMHU.

BeinonHsaTe npuGInKEHHBIE BEIUMCIIEHUS, HCIIOJB3Ys IPAaBUIIa OKPYTIICHHS], 1eJ1aTh IPUKHUIKY
Y OLIEHKY pe3y/bTaTa BEIYUCICHUI.

OnepupoBaTh MOHATHUSMH: CTENEHb C LEJNbIM IOKa3aTelieM; CTaHAapTHas (opMma 3amucu
JEHCTBUTENBHOTO YHKCJIa, KOPEHb HATYpPaJbHOM CTENEHHU; HCIOJBb30BaTh MOAXOIAIIYI0 (opmy
3alMCH JEHCTBUTEIBHBIX YACEN IS PELICHUs TPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS 1aHHBIX.

OnepupoBaTh NOHITUSIMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJBHOTO yIJja; UCIOJIb30BaTh
3aMuch MPOU3BOJIBHOTO YIjla yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTh MOHATHSAMM: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE, PALMOHAJIBHOE,
MppalMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BomonHATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPHUYECKUMX  BBIDOKEHMH M peliaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BoimonHATe npeoOpa3zoBaHUs LENbIX, PAMOHATIBHBIX M HMPPALMOHANBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEBIX, PAIIMOHATIBHBIX U HPPALMOHATILHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHHMS M HEPABEHCTBA IS PEIIEHUS MaTeMaTHMYECKHMX 3ajad U 3a1ad M3
pa3aNyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MonenupoBaTh peajibHble CUTYalluy Ha SI3bIKE alnreOpbl, COCTABIISATh BhIPAKEHUS, YPAaBHEHHUS,
HEPAaBEHCTBA IO YCIIOBUIO 33]1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C UCIIOJIb30BAHUEM ariapara
anreopswl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUAME: (DYHKIHS, CIIOCOOBI 3aanusi QYHKIMH, 00JaCTh ONpPEACICHHS U
MHOX€ECTBO 3HaUYCHHUI (PYHKIMHU, TpaPuK QYHKIIUH, B3AUMHO 00paTHbIEC (YyHKIIUH.



OmnepupoBaTh MOHATUAMH: YETHOCTh U HEUETHOCTh (PYHKIUH, HYIH (QYHKIIUH, TPOMEKYTKU
3HAKOIIOCTOSHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pEeLICHUs] ypaBHEHUH.

Ctpouth W uuTaTh Tpadukyd ITHHEHHOW (DYHKIMH, KBaapaTHYHONW (YHKIHH, CTETICHHOU
(YHKLINU C LENBIM ITOKa3aTeNEM.

Hcnonb3oBate rpaduku (yHKUMH A7 MCCIENOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH IpH
pelIeHNH 3a/a4 M3 APYrHuX YYeOHBIX IMPEIMETOB W peajbHOM KHU3HH, BBIpaXKaTh (OpMyIaMu
3aBUCHUMOCTH MEKIy BEIUYHHAMHU.

Havyana maTeMaTH4eCcKOro aHajaIu3a

OnepupoBaTh MOHATHSAMU: IOCIEIOBATEIbHOCTb, apU(PMETHUECKass M TIeoMeTpuyecKas
IIPOTPECCUM.

OnepupoBaTh HNOHATHAMU: OECKOHEUHO YOBbIBaroIllas reoMeTpuYecKas MpOrpeccHs, cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUYECKOM MPOrPECCHH.

3agaBaTh OCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCO0AMH.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIIBHOCTEH U IPOTPECCUI IS PELLICHUs pealbHbIX 3a4a4
IIPUKIJIATHOTO XapakTepa.

MHuoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, ONI€pallMi HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Uil ONUCAHUs PEalbHBIX IPOLECCOB U
SBJICHUH, IIPU PEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSMU: OINIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYMCICHHSA

OnepupoBaTh NOHATUAMM: HATYpaIbHOE, LIEJI0€ YUCIIO; HCIIOIb30BaTh IPU3HAKU ACIUMOCTH
LEJIbIX YHCEJI, PA3JI0KEHHUE YUCIIA HA IPOCTBIE MHOKHUTENHN JUUIS PELICHHS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(pM YKcIa, JECITUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs M HEPABEHCTBA

[TprMeHsITh CBOMCTBA CTENEHH JUIsl TPEOOpPa30BaHUS BBIPAKEHHH; ONEpUPOBATH NOHITUIMMU:
NI0KAa3aTeIbHOE YPABHEHNE U HEPABEHCTBO; PEIIATh OCHOBHBIEC THUIIBI IOKA3aTEIbHBIX YPABHEHUN U
HEPaBEHCTB.

BeimonHATe  npeoOpa3oBaHMs  BBIPAKEHHMH, COAEPKAIIMX  JIOrapu(Mbl; ONEpUpOBaTh
HNOHATUSIMM:  JorapuMHUyYecKoe ypaBHEHHE M  HEPaBEHCTBO;, pEIIaTh OCHOBHBIE  THIIbI
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxonuts penienust npocTelnxX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSMM: CUCTEMA JMHEWHBIX YpPAaBHEHUN M €€ pEIICHHE; UCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PEeLIEHUS PAaKTUYECKUX 3ajau.

HaxoguTh penieHusi NpoCTEWIINX CUCTEM U COBOKYIHOCTEW pPAlMOHAIBHBIX YpAaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh peajibHble CUTyallul Ha SI3bIKE alnreOpbl, COCTABIATh BHIPAXKEHUS, YPaBHEHNUS,
HEPaBEHCTBA M CHCTEMBI II0 YCIOBHIO 33Ja4d, MCCIEI0BAaTh IIOCTPOCHHBIE MOJAEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATUAMU: IEPHOANUYECKas PYHKIUS, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIUH,
TOUKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HauMEHbIIee 3HaYeHUS (PYHKIIMHU HA MPOMEKYTKE;
UCIIOJIb30BaTh UX JJISl UCCIIE0BAaHUS (DYHKIUH, 3aJaHHON rpadukom.

OnepupoBaTh TIOHATUSAMU: rpaduku ITOKa3aTeNbHOM, sorapumuueckoin 51
TPUTOHOMETPHUUYECKUX (PYHKLUH; H300paxaTh UX Ha KOOPAMHATHOM IMJIOCKOCTH U MCIIOJIB30BaTh IS
pellieHus: ypaBHEHUH 1 HEPaBEHCTB.

N300pakaTh Ha KOOPIAWHATHOM TIOCKOCTH TpapUKH JIUHEHHBIX YpaBHEHUH U UCIOIb30BAThH
WX JUIS PEIICHNS] CUCTEMBI IMHEWHBIX YPABHEHUM.

Hcnonb3oBath rpaduku GyHKIUN U1 HCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH U3 JPYruX
y4€OHBIX AUCLUIUINH.



Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh NMOHATUSAMH: HENpPEpbIBHAS (YHKIUS; MPOU3BOAHAA (DYHKIMM; UCIOJIb30BaTh
reOMEeTpUYECKUi 1 (PU3MYECKH CMBICI TPOU3BOIHON Ui peLIeHus 3a1ay.

HaxonuTe mHpoOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUM, BBIYMCIATH HPOM3BOJIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Mcnonb30BaTh NPOU3BOJHYIO TSl MCCIE0BAHUSA (GYHKIIMH HA MOHOTOHHOCTbh U KCTPEMYMBI,
NPUMEHSTH PE3yIbTaThl UCCIEAOBAHMS K TIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO U HAXOXKIEHUS HAWIYYIIErO PEIICHHUs B IPUKIAAHBIX, B TOM
YHCJIE COUMATIbHO-DKOHOMUUYECKUX, 3a/1a4ax.

OnepupoBaTb MOHATUSAMH: IE€PBOOOpa3HAs W MHTErpaj; MOHMMAaTb TE€OMETPUYECKHH U
¢u3nUecKuii CMBICT HHTETpaa.

Haxonute nepBooOpa3Hble 3JIEMEHTAPHBIX (YHKLUH; BBIUUCIATH HHTErpay 1o Qopmyie
Herorona—Jleitbuuna.

Pemate npukiagHble 3a7add, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOTO U (U3UYECKOro
Xapakrepa, CpeICTBaMH MAaTEMATUYECKOI0 aHAJIN3a.

10



TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

KoauuecTBo yacoB

Ne HaunmeHoBaHMe Pa3/1eJioB U TEM MPOrPaMMbI KouTpobHbIe IpakTHYecKne JaexTponnbie (upposric)
n/n Bcero odpa3oBaTebHbIE pecypchl
padoThI padoThI

1 MHOKecTBa palnoOHAIbHBIX U AeHCTBUTEIBHBIX YHCEIL. 14 1 https://www.yaklass.ru/p/algebra
PannonansHble ypaBHECHHS W HEPABEHCTBA

2 Oynkiun u rpaduku. CTEHCHB C IIEIBIM MOKa3aTeleM 6 https://www.yaklass.ru/p/algebra

3 Apudmeruueckuii KOpeHb N—oii creneHu. MppanuoHaibHbIC 18 1 https://www.yaklass.ru/p/algebra
ypaBHEHHS  HEPABEHCTBA

4 DopMyJIbl TPUTOHOMETPUH. TPUrOHOMETPHYIECKUE YPABHEHHS 22 1 https://www.yaklass.ru/p/algebra

5 [MocnenoBaTeIbHOCTH M NPOTPECCUU 5 https://www.yaklass.ru/p/algebra

6 IMoBTOpeHue, 0600IIEHNE, CHCTEMATU3AINS 3HAHHIMA 3 1 https://www.yaklass.ru/p/algebra

OBIIEE KOJIMYECTBO YACOB 10 ITPOTPAMME 68 4 0

TEMATHYECKOE INTAHUPOBAHMUE 11 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHHe pa3aesioB U TEM NPOrpaMmMbl KOHTpOﬂbeIe Hpa](anecxne 3J16KTp0HHble (Ill(l(l)pOBbIe)
n/n Bcero o0pa3oBaTesbHbIE pecypChl
padoTsI padoTsl

1 CrereHb ¢ palnnoHalbHbIM oKa3aTeseM. [TlokazaTenbHas 12 1 https://www.yaklass.ru/p/algebra
¢yukuwst. [lokasatenbHble ypaBHEHHUsI M HEPABEHCTBA

5 Jlorapupmudeckas GpyHxuus. JlorapupMuuecKue ypaBHEHHS U 12 https://www.yaklass.ru/p/algebra
HEPaBEHCTBA

3 TpuroHomeTpudeckue QyHKIMH U UX TPadHKH. 9 1 https://www.yaklass.ru/p/algebra
TpUrOHOMETPHICCKHIE HEPABEHCTBA

4 [MpousBojHas. [IpruMeHeHe TPOU3BOTHOM 24 1 https://www.yaklass.ru/p/algebra

5 Wurerpan u ero npuMeHeHust 9 https://www.yaklass.ru/p/algebra

6 CucreMsl ypaBHEHUI 12 1 https://www.yaklass.ru/p/algebra

7 HarypasnbHble U 1ielible grcia 6 https://www.yaklass.ru/p/algebra

8 [ToBTOpeHnue, 0000IIeHIE, CUCTEeMATH3alUsl 3HAHUI 18 2 https://www.yaklass.ru/p/algebra

OBHIEE KOJIMYECTBO YACOB 11O TIPOTPAMME 102 6 0

11



https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra

IHOYPOYHOE INIJTAHUPOBAHME 10 KJIACC

KoaunuyectBo
1171—)1 Tema ypoxa 4acoB
Bcero
1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMHu. Juarpammel Ditiiepa—Benna 1
2 Parmonanbheie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOH, IPOLIEHTHI, OECKOHEYHBIE IEPUOTNIECKHE APOOH 1
3 Apudmernieckre onepauy ¢ paluoHaATbHBIMUA YHCIAMHU, IIPEO0O0Pa30BaHMS YHCIOBBIX BBIPAKEHHH 1
4 [Ipumenenue apobeii U NPOLEHTOB I PEIICHUs IPUKIIAIHBIX 331a4 U3 PA3JIMYHBIX OTpAcieil 3HAaHUM U pealbHOM KU3HU 1
S) [Ipumenenue apobeii U NPOLEHTOB Ul PEIIEHUs IPUKIAIHBIX 3ajad U3 Pa3IMUHbIX OTpaciieil 3HaHUH U pealbHOM JKU3HU 1
6 [Ipumenenue apobeii U NPOIEHTOB I PEIICHUs IPUKIIAIHBIX 331a4 U3 PA3JIMYHBIX OTpacieil 3HaHUM U pealbHOM KU3HU 1
7 JlelicTBUTENbHBIE UnCiia. PalinoHaabHbIe U UppallMOHATIBHBIE YUCIIa 1
8 Apudmernyeckre onepaluy ¢ AeCTBUTEIbHBIMU YUCIAMU 1
9 [TpubnnxEHHbBIE BEIUMCIICHUS, TPABUIIA OKPYTJICHHS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BbIUMCIEHUI 1
10 @ ToxpecTBa U TOXKAECCTBEHHBIE MPeoOpa30BaHUS 1
11  VYpaBHeHue, KOPEHb YPAaBHEHUS 1
12 HepaBeHCTBO, pelieHHe HEPaBEeHCTBA 1
13  Metoa uHTEpBAJIOB 1
14 | Pemenue uenbix U ApoOHO-pallMOHAIbHBIX YPaBHEHUH 1 HEPABEHCTB 1
15 KOHTpOJ'II)H’c'l'ﬂ paborta no Teme "MHOXKeCTBa pallMOHAIBHBIX U IEHCTBUTENbHBIX YKcell. PalinoHanbHble ypaBHEHUS U 1
HEPaBEHCTB
16  ®ynkuws, cnocoOsl 3a1aHus GyHKUMU. B3aumHo obpaTHble QyHKIMH 1
17  T'paduk ¢pyskuuu. O0nacTs onpeaeneHust 1 MHOXKeCTBO 3HaueHUH ¢pyHkuuu. Hynu ¢pynkumu. IIpoMexyTKH 3HAaKOTIOCTOSTHCTBA 1
18  Yérubie 1 HeUETHBIC HYHKIIUU 1
19 | Crenens ¢ mensiM mokasaresieMm. CTaHmapTHas (GopMa 3alucH JCHCTBUTEILHOTO YnCiIa 1
20 Hcnonb3oBanue noaxosiei (JopMbl 3aITUCH IEHCTBUTENIBHBIX YHCEN ISl peLICHHS MPAKTUYECKUX 3a/1a4 U NPEeACTaBICHUS 1
JAHHBIX
21  CrenenHas pyHKIUS ¢ HATYpaJIbHBIM U IIeNbIM NOKa3ateneM. E€ cBoiicTBa u rpaduk 1
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22

Apudmerndeckuii KOpeHb HATYpPaIbHOM CTETICHU

1
23 | ApudmeTnyeckuil KOpeHb HaTypaJbHOW CTENEHU 1
24  CaoiicTBa apu(pMETUIECKOTO KOPHS HATYypaJIbHOW CTETIEHU 1
25  CaoiicTBa apuMETUIECKOTO KOPHS HATYpaJIbHOW CTETIEHU 1
26  CoiicTBa apupMETUIECKOTO KOPHS HATYpaJIbHOW CTETIEHU 1
27 | JleiictBus ¢ apupMeTUIECKUMH KOPHSIMHU N—OU CTENICHH 1
28 | JleiicTBus ¢ apupMETUIECKIMH KOPHSIMHU N—OW CTENICHH 1
29 | ]JleiicTBus ¢ apupMETUIECKIMH KOPHSIMHU N—OU CTENICHH 1
30 | JleticTBus ¢ apuPMETHICCKUMU KOPHSIMH N—OM CTEIICHH 1
31 | JleticTBus ¢ apupMETHICCKUMU KOPHSIMH N—OM CTETICHH 1
32  PeueHue uppanvoHaJIbHBIX YPAaBHEHUN U HEPABEHCTB 1
33  Pemienue uppanvoHaIbHbIX YPaBHEHUN U HEPABEHCTB 1
34  PeuieHue uppanMoHaIbHBIX YPAaBHEHUN U HEPABEHCTB 1
35  Pemienue uppanvoHaIbHbIX YPAaBHEHUH U HEPABEHCTB 1
36  Pemenne uppanroHaIbHBIX YPaBHEHUH M HEPABEHCTB 1
37  CaoiicTBa u rpaduK KOpHS N-0U CTETIEHU 1
38  CaoiicTBa u rpaduK KOpHS N-0U CTETIEHU 1
39  KoHTponbHas paboTa 1o teme "ApupmMeTnuecKrii KOpeHb N—oii cTernenu. VpparroHansHbIe ypaBHEHUSI M HEpaBEeHCTBA" 1
40  Cunyc, KOCHHYC M TaHTE€HC YUCIIOBOTO apryMEeHTa 1
41 CuHyc, KOCHHYC M TaHT'€HC YMCIIOBOTO apryMeHTa 1
42  ApkcuHyc, apKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMeHTa 1
43  ApkcuHyc, apKKOCHHYC M apKTaHI'€HC YHCIOBOI0 apryMeHTa 1
44  TpuroHoMeTpuyeckas OKpYy>KHOCTb, OIpeeTICHHE TPUTOHOMETPUUECKUX (PYHKIMI YMCIOBOTO apryMeHTa 1
45  TpuroHomeTpuieckas OKpYy>KHOCTb, ONpeeTICHHE TPUTOHOMETPUYECKUX (PYHKIMI YMCIOBOTO apryMeHTa 1
46  OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
47  OCHOBHBIE TPUTOHOMETpHUECKHE (HOPMYIIbI 1
48  OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1
49  OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
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50 | IIpeoGpa3oBaHrEe TPUTOHOMETPHUECCKUX BBIPAKEHUIN 1
51 | IIpeoGpa3oBaHue TPUTOHOMETPHUECCKUX BHIPAXKEHUIN 1
52  IlpeoOpazoBaHHE TPUTOHOMETPUUECKUX BBIPAKCHHUN 1
53 | IIpeoOpazoBaHHE TPUTOHOMETPUUYECKUX BBIPAKECHUN 1
54 | IIpeoOpa3oBaHHE TPUTOHOMETPUUYECKUX BBIPAKECHUN 1
55 | PemeHue TpUroHOMETPUUECKUX YpaBHEHUI 1
56  PemieHne TPUTOHOMETPUYECKHX YPaBHEHUH 1
57 | PemieHue TpUrOHOMETPUUECKUX YpaBHEHUN 1
58 | Pemenue TpUTOHOMETPUYECKUX ypaBHEHUI 1
59 | Pemienuie TpUrOHOMETPUYECKUX ypaBHEHUI 1
60 @ Pemenue TPUTOHOMETPUYECKUX ypaBHEHUI 1
61 KoutponbHas pabota no Teme "®opMysibl TPUTOHOMETPUU. TPUTOHOMETPUYECKUE YPaBHEHHS" 1
62 | IlocmegoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEOBATEIbHOCTEH. MOHOTOHHBIE TTOCIIEA0BATEILHOCTH 1
63 Apudmernueckast 1 reoMeTpUUecKas mporpeccuu. Vcmnonp3oBaHue Nporpeccuu AJis PeleHus pealbHbIX 3a7a4 IPUKIIATHOTO 1
XapaxkTepa
64  BeckoHeuHO yObIBarolas reomerpuueckas nporpeccust. CymMmma 6ecKOHEUHO yObIBaroIei reoMeTpu4ecKoi Mporpeccuu 1
65 ®dopmyna cI0KHBIX IPOLEHTOB 1
66 dopmyna cI0KHBIX IPOIEHTOB 1
67  OO0oOmeHue, cucTeMaTH3aIMs 3HAHUH 3a Kypc anredpbl M Hayall MaremaTuyeckoro aHanusa 10 kimacca 1
68 HMroroBast KOHTpoOJIbHAs paboTa 1
69 | OO0oOmeHue, cucTeMaTH3aIMs 3HAHUH 3a Kypc anredpsl M Hayall MaremaTuyeckoro aHainusa 10 kimacca 1
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 69
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IHOYPOYHOE IIJTAHUPOBAHMUE 11 KJIACC

KoanuyecrBo
1171—)1 Tema ypoxka 4acoB
Bcero
1 CreneHs ¢ palMoHaIbHBIM [10KA3aTENEM 1
2 CBolicTBa cTENEHU 1
3 [Ipeobpa3zoBanue BeIpaXEHUN, COACPKAIINX PAMOHAIBHBIC CTEIICHU 1
4 [Ipeobpa3oBanue BbIpaxkeHU, COAEPKALIUX PAL[IOHAIbHBIE CTETIEHU 1
5 [IpeobpazoBanue BbIpaKEHUM, COACPKAIINX PALMOHATHHBIC CTEIICHU 1
6 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
7 [Toka3zaTenbHble YpaBHEHUS U HEPABEHCTBA 1
8 [Toka3zaTenbHble YpaBHEHUS U HEPABEHCTBA 1
9 [Toka3zaTenbHble YpaBHEHUS U HEPABEHCTBA 1
10 TlokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
11  TlokazartenbHas QpyHKIUS, €€ CBOMCTBA U ITpauK 1
12 KonTtponbHas 1:')'a60Ta no Teme "CTerneHs ¢ pallMoOHaIbHBIM NoKa3ateneM. [lokazaTenbHas GyHkius. [TokasaTenbHble ypaBHEHUs 1
¥ HEPaBEHCTBA
13 | Jlorapudwm yncna 1
14 | JlecaTuuyHble U HATypaldbHbIE JOorapu(MbI 1
15 TlIpeoGpa3zoBaHMe BbIpaKE€HUI, COJIepKAIUX JOTapHPMbI 1
16  ITIpeoGpa3zoBaHMe BBIpaKEHUH, COJIEpKAIIUX JOTapHPMbI 1
17  TIpeoGpa3zoBaHME BBIpKEHUH, COAEpKALIUX JOTapu(pMbI 1
18 | IIpeoOpazoBaHWE BBIPAKCHHH, COMEPIKANTUX JTOrapr(GMbI 1
19  Jlorapupmudeckne ypaBHEHHUS M HEPABEHCTBA 1
20  Jlorapudpmudeckne ypaBHEHHS U HEPABEHCTBA 1
21  Jlorapudmudeckne ypaBHEHHS U HEPABEHCTBA 1
22 | JlorapudmMudeckne ypaBHEHHS U HEPABEHCTBA 1
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23

Jlorapudmuueckas GyHKIUs, €€ CBONWCTBA U IpaduK

1
24 | Jlorapudmudeckas GpyHKIus, e€ CBOMCTBa U Tpadux 1
25  Tpuronomerpuueckue QyHKIIUHN, UX CBOMCTBA U rpaduKu 1
26  Tpuronomerpuueckue QyHKIIUH, UX CBOMCTBA U rpauKu 1
27 | Tpuronomerpuueckue QyHKIIUH, UX CBOMCTBA U rpauKu 1
28  Tpuronomerpuueckue QyHKIIUH, UX CBOMCTBA U rpaduKu 1
29  llpumepsl TPUTOHOMETPUYECKIX HEPABEHCTB 1
30  Ilpumepsl TPUTOHOMETPUYECKHX HEPABEHCTB 1
31 | Ilpumepbl TPUTOHOMETPUUYECKHX HEPABEHCTB 1
32 | Ilpumepbl TPUTOHOMETPUUYECKHX HEPABEHCTB 1
33 KonTtponbHas padora no teme "Jlorapupmuueckas ¢pynkuus. Jlorapupmudecknue ypaBHEHUS U 1

HepaBeHCTBa. Tpuronomerpuueckre GyHKIUU U UX rpapuku. Tpuronomerpuiyeckie HepaBeHCTBa"

34  HemnpepsiBHBIE ()YHKIIHA 1
35  Meron MHTEPBAJIOB ISl PEUICHUSI HEPABEHCTB 1
36  Meron MHTEPBAJIOB IS PELICHHUS HEPABEHCTB 1
37 | IlpousBojHast pyHKIIMH 1
38 | IlpousBoaHast pyHKIIMH 1
39 T'eomerpuyeckuii U GU3NUECKUIN CMBICT POU3BOJHOM 1
40 T'eomeTrpuyeckHil U GU3NUECKUN CMBICT POU3BOJHOM 1
41  Ilpou3BoJHBIE JIEMEHTapHBIX (GYHKUIUI 1
42  Tlpou3BOoJHBIE JIEMEHTaPHBIX (GYHKLIUI 1
43  Tlpow3BomHasi CYMMBI, TPOU3BEICHHS, YACTHOTO (DYHKIIUI 1
44 Tlpou3BojaHas CyMMbl, IPOU3BEIEHHS, YACTHOTO (YHKIUI 1
45  TlpousBojaHas CyMMbl, IPOU3BENEHUS, YACTHOTO (YHKIUI 1
46  IlpuMeHeHHE POM3BOTHOM K MICCIIEIOBaHNIO (DYHKIIHIA HA MOHOTOHHOCTB M OKCTPEMYMBI 1
47  TlpumeHeHHe MPOU3BOIHOMN K UCCIEAOBAHNIO (PYHKIIMKA HA MOHOTOHHOCTb U 3KCTPEMYMBI 1
48  IlpuMmeHeHHE MPOU3BOJHOM K MCCIEOBAHNIO (DYHKIIMNA HA MOHOTOHHOCTb U DKCTPEMYMBI 1
49  IlpuMeHeHHE MPOU3BOJHOM K MCCIEIOBAHNIO (DYHKIIMHA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
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50

HaXO}K,I[CHI/IC HauOOJIBIIEr0 1 HAMMEHBIIIETO 3HAYECHHS (bYHKI_[I/II/I Ha OTPE3KE

1
51 | HaxoxaeHue HauOOJBIIETO U HAUMEHBIIIET0 3HAYCHHS (YHKITUU Ha OTPE3KE 1
52  HaxoszaeHue HanOOJIbIIET0 U HAMMEHBIIETO 3HAaUeHUs (PYHKIIMH HA OTPE3Ke 1
53  HaxoszaeHnue HanOOJIbIIETO U HAMMEHBIIETO 3HAUeHUs (PYHKIIMH HA OTPE3Ke 1
54  HaxosaeHue HanOOJIbIIET0 U HAMMEHBIIETO 3HAaYeHUs (PYHKIIMH HA OTPE3Ke 1
55  HaxoszaeHue HanOOJbIIET0 U HAMMEHBIIETO 3HAYeHUs (PYHKIIMH HA OTPE3Ke 1
56 [IpumeneHre TPON3BOIHON AJISi HAXOXKACHUS HAWITYYIIETO PEIISHHsI B TPUKIIAAHBIX 3a7a4dax, sl ONpeAeTIeHUs CKOPOCTH 1
npoiiecca, 3aJJaHHOro popmynnoil uiam rpadgukom
57 | KontpoawsHas pabota o teme "[IpousBognas. [IpuMeHeHne npou3BogHOM" 1
58 | IlepooOpasnas. Tabmuia mepBooOpa3HbIX 1
59 | IlepooOpasnas. Tabmura mepBooOpa3HbIX 1
60 HMHarerpai, reoMeTpUYECKUA U (PU3NIECKUI CMBICT HHTETpasia 1
61 HHaTrerpai, reoMeTpUYECKUA U PU3NIECKUI CMBICT HHTETpasia 1
62  HHTerpai, reoMeTpUYECKUA U (PU3NIECKUI CMBICT HHTETpasia 1
63  Berumcnenue uaTerpana no popmyie Hetorona—Jleibaua 1
64 | Bpiuncnenue uHterpana no popmyine Hetorona—JleiiGHuma 1
65 | Bpiuncnenue unterpana no gopmyine Hetorona—JleiiGHuma 1
66  Bpruncnenue unterpana no popmyine Herorona—JleiiGHuma 1
67 | CucteMbl TMHEHHBIX YpaBHEHUI 1
68  CucreMbl TMHEHHBIX YpaBHEHHH 1
69  PemeHue mpUKIaAHBIX 33/1a4 C IOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHEHUN 1
70 | PemieHue MpUKJIAIHBIX 33/1a4 C TOMOIIBIO CHCTEMBI JIMHEHHBIX YpaBHEHHUN 1
71 CucTeMbl 1 COBOKYITHOCTH TIEITBIX, PAIIHOHATBHBIX, HPPAMOHATBHBIX, TIOKA3aTEIbHBIX, TOTApU(MUYECKUX YpaBHEHUH 1 1
HEPaBEHCTB
79 CucTeMbl 1 COBOKYITHOCTH HEIBIX, pAllMOHATIbHBIX, UPPALMOHATIBHBIX, TOKA3aTEIbHBIX, JOTapu(MUUECKUX YPAaBHEHUN U 1
HEPaBEHCTB
73 CucTeMbI 1 COBOKYITHOCTH TEITBIX, PAIIHOHATILHBIX, HPPAIMOHATIBHBIX, TIOKAa3aTENbHBIX, TOTapU(MUIECKUX YPaBHEHHI U 1

HCPAaBCHCTB
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CucreMbl ¥ COBOKYITHOCTH LIEJBIX, PAIIHOHANBHBIX, HPPALMOHATIBHBIX, I0KA3aTEeIbHBIX, TIOTAPU(PMUUECKUX YpaBHEHUH U
HEPABEHCTB

74

75 | HUcnonb3oBanue rpadukoB GYHKIUN A1 PEMICHUS YPABHECHUI U CUCTEM
76 | Hcnonb3oBanue rpadukoB GYyHKIHHN A7 PEIICHUS YPAaBHCHUH U CUCTEM

77 HpI/IMeHgHI/IC YPaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMYHbIX 001acTeil Hayku u
peaJIbHOM JKU3HU

78  KonrponbHas pabota o teme "HUuTterpan u ero npuMeHerus. Cuctembl ypaBHEHHH"
79  HarypanbHbI€ U IIeTbIC YMCIIA B 331a4aX U3 PEATbHOM KU3HH

80 HarypanbHbie U 1IeTIbIe YMCIIA B 33/1a49aX U3 PETbHON KU3HH

81 HarypanbHbie U 1IeJIbIe YMCIIa B 33/1a49aX U3 PeTbHOM KU3HH

82 | Ilpu3Haku AETUMOCTH IENIBIX YHCEI

83 | Ilpu3Haku AETUMOCTH IENIBIX YHCEI

84 | Ilpu3Haku AETUMOCTH IENIBIX YHCEI

85 | IloBTopenue, 0600IICHNE, CHCTEMATH3AIMs 3HAHUN. Y paBHEHUS

86 | IloBTopenue, 06001IeHNE, cCUCTEeMAaTH3allMs 3HAHUN. Y paBHEHUS

87 | IloBTopenue, 06001IeHNE, cCUCTEeMaTH3allMs 3HAHUW. Y paBHEHUS

88 | IloTopenue, 00600IICHNE, CHCTEMATH3aINS 3HAHUN. Y paBHECHUS
89 | IloTopenue, 0600IICHNE, CHCTEMATH3AINS 3HAHUN. Y paBHEHUS
90 | IlomTopeHnue, 0600IICHNE, CHCTEMATH3aINs 3HAHUN. Y paBHEHUS
91  IloBropenue, 0600IICHNE, cCCTEeMaTH3aNus 3HaH. HepaBeHcTBa
92  TloTopenue, 0600IICHNE, cCHCTeMaTH3anus 3HaHnii. HepaBeHcTBa
93 | IloBropenue, 0600IIeHNE, cCCTeMaTU3anus 3HaHnii. HepaBeHcTBa

94  TloTopenue, 0600IIeHNE, ccTeMaTu3alus 3HaHuil. HepaBeHcTBa

95  TloBropenue, 00001IeHe, cicTeMaTh3anus 3HaHui. CucTeMbl ypaBHEHHH

96  IloBropenue, 00001IeHNEe, cicTeMaTh3anus 3HaHUH. CUCTeMbl ypaBHEHH

97 | TloTopenue, 06001IeHNE, cUCTeMaTH3alvs 3HaHUN. DyHKIIUN

98  IloBTopenue, 06001IeHNE, cUCTeMaTH3alus 3HaHUW. DyHKIUN

99 | HUroroBast KOHTpOJIbHAS paboTa

100 | MToroBast KOHTpOJIbHAS paboTa
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101 O6o6menue, cucremMaTu3alys 3HaHUH 32 Kypc areOpsl M Hadasl MaTeMatudeckoro ananuza 10-11 kiraccos 1
102 O06o06menue, cucreMaTn3alys 3HaHUH 32 Kypc areOpsl M Hadall MaTeMatudeckoro ananuza 10-11 kiraccos 1
OBIHIEE KOJITNYECTBO YACOB 11O ITPOT'PAMME 102
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
* MaremaTuka: anredpa U Hauaisa MaTeMaTHYeCKOTro aHAIM3a, reoMeTpusi. Anredpa u Hadana
MaTeMaThdeckoro ananusa (B 2 yactsx), 10-11 kimaccel/ Yacte 1: Mopakosuu A.I'., Cemenon I1.B.;
Yacts 2: Mopakosuu A.I'. u apyrue; nox penaknueir Mopakosuua A.I"., ObmiecTBo ¢
orpann4eHHo oTBeTcTBeHHOCThIO « IOl MHEMO3MHA»

METOANUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
pPolI

20



21



		2023-11-14T07:58:08+0300
	Орлова-Федосимова Татьяна Викторовна




