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IHOACHUTEJIBHAA 3AIIUCKA

Pabouast mporpamma yueOHOTO Kypca «Anredpa u Havyalla MaTeMaTHYECKOTO aHaM3a» 0a30BOTO YpoBHs s oOydarommxcs 10 —11 kmaccos
paspaboraHa Ha ocHoBe denepabHOrO TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOIO CTAHAAPTA CPEeIHEro oOuero oopa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBaHHM, MPEIBIBIAEMBIX K MaTEeMaTHYeCKOMY OOpa30BaHHIO, W TPAAUIMKA poccHiickoro oOpa3oBaHus. Peanmuzamusi mporpaMmsl
o0ecreyrBaeT OBJIAJICHUE KIIOYEBBIMH KOMIIETCHIIMSIMU, COCTABIISIOIIMMHI OCHOBY JJISI CAMOPA3BUTHS U HEMPEPBHIBHOTO 0O0pa30BaHMS, LEIOCTHOCTD
OOIIEKYJIBTYPHOTO, THYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH 00YUaIOIINXCSI.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Havasia MaTeMaTHYECKOTO aHAIM3a» SBJSICTCS OJHUM W3 HanOoJiee 3HAYMMBIX B IMPOTPaMMeE CTapIIeH MIKOJIBI, IIOCKOJIBKY, C
OJTHOW CTOPOHBI, OH 00ECIIEUNBACT MHCTPYMEHTAIBHYIO 0a3y Ul M3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTrOil CTOPOHBI, (OPMHPYET
JIOTHYECKOE M aOCTPAaKTHOE MBINUICHUE YYaIlUXCs Ha YPOBHE, HEOOXOIMMOM JUIsl OCBOCHHS KYpCOB HMH(OPMATHKH, OOIIECTBO3HAHUS, MCTOPUH,
CIIOBECHOCTH. B pamkax JaHHOrO Kypca ydalluecs OBIAJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas (OpMYIHUPYET CBOH
JOCTHKEHHS B MATEeMaTH4IecKoi hopme.

Kypc anreOpbl n Hayanm MaTeMaTHYeCKOrO aHaIM3a 3aKJIaJbIBA€T OCHOBY I YCIEIIHOT'O OBJAJECHUS 3aKOHaMHU (PU3MKH, XMUMHUHU, OMOJIOTHH,
MMOHUMaHMsI OCHOBHBIX TCHICHIIMH YKOHOMHUKH M OOIIECTBEHHOHN YKU3HU, TIO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX IH(POBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIONb30BaTh HMX B TIOBCEIHEBHOW JKM3HU. B ToXe Bpemsi OBIaJeHHEe aOCTPaKTHBIMH M JIOTHYECKH CTPOTUMHU
MaTeMaTHYEeCKUMHU KOHCTPYKIMSMHU DPa3BUBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPXKICHHS, HCIIOIH30BaTh
00001IeHIEe U KOHKPETU3AIHIo, a0CTparupoBaHUe M aHAJOTHUIO, (OPMHUPYET KPEeaTHBHOE M KPUTHUYECKOE MbIIUICHUE. B xo1e m3ydeHus: anreOpbl u
Ha4dyaJl MaTEMAaTUYCCKOI'O aHaJIn3a B CTapHJefI IIKOJIC ydJallruecCsd MmoJIydaroT HOBBIH OIIBIT peIICHUA NMPUKIIAAHBIX 3a/1a4, CAMOCTOATCIIBHOTO IMTOCTPOCHUS
MAaT€MaTHYeCKUX MOJEIEH peajbHbIX CUTyallMd W MHTEPIpETAalUU II0JYyYEHHBIX PEIICHHWM, 3HAKOMATCA C NIPUMEPAMM MaTEMaTHYECKHUX
3aKOHOMepHOCTeﬁ B IIpUpPOAC, HAYKC U B UCKYCCTBC, C BBIAAIOIMUMUCA MATCMATHUYCCKUMU OTKPBITUAMHA U UX aBTOPAMMU.

Kypc obmagaer 3HaUMTENbHBIM BOCIHTATENBHBIM TOTEHIMATIOM, KOTOPBIH pealn3yercs Kak depe3 y4deOHBI MaTepHuall, CIOCOOCTBYIOIIUI
(OpMHPOBAHHIO HAYYHOT'O MHPOBO33PEHHUS, TaK U dYepe3 crneun(uky ydeOHOW IesTeNbHOCTH, TPeOyIOIIeH CaMOCTOSATENbHOCTH, aKKypaTHOCTH,
MPOJIOJDKUTEITFHON KOHIICHTPAIIMA BHUMAHUS M OTBETCTBEHHOCTH 3@ MOJTyYCHHBIH pe3yiIbTar.

B ocHOBe MeToMKM 00yYeHHUs anreOpe U HadallaM MaTeMaTHIeCKOTr0 aHaJIi3a JISKUT JACATEIIbHOCTHBIN TPUHIIAIT 00 yYCHHUS.

CrpykTypa Kypca «AnreOpa ¥ Havajsa MaTeMaTHYECKOTO aHaJKM3a» BKIIOYACT CICAYIOUIHE COIEpKATEIbHO-METOIUYeCKre TUHUA: «Yucna u
BBIUUCIICHUS Y, «DYHKINU U TpaduKny, «YpaBHEHUS U HEpaBeHCTBa», «Havana Maremarndeckoro aHaimsa», « MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIC



COJIEPKaTEIbHO-METOANYECKUE JTUHUN M3y4YaroTCs Ha MPOTSDKEHUU ABYX JIET oOyudeHHus B CTaplueil IIKoje, eCTECTBEHHO IOIMOJNHSS JPYyr Jpyra u
MOCTETIEHHO HACHIIASICh HOBBIMU TeMaMu M pazienamu. [laHHBIH Kypc SIBISIETCS MHTETPaTHUBHBIM, MOCKOJIbKY OOBeAMHSIET B ceOe cojeprkaHue
HECKOJIbKUX MaTeMaTU4YeCKuX JAUCLUUIUIMH: anredpa, TPUTOHOMETPHUS, MaTeMaTHUYECKUI aHallu3, Teopus MHOXecTB U ap. [Io Mepe Toro kak ydamruecs
OBJIaZIeBalOT BcE OoJsiee MIMPOKUM MAaTEMaTUYECKUM ammapaToM, y HUX IOCIEI0BATeNbHO (DOPMHUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOMTH
MaTeMaTHYECKYI0 MOJIeNIb peajbHOM CHTyallud, IPUMEHSTh 3HaHHUS, MOJy4YEeHHBIE B Kypce «AnreOpa M Hadajga MaTeMaTHMYECKOIO aHAJIM3ay, JUIS
PELIEHHs CAMOCTOATENBHO C(HOPMYTUPOBAHHON MaTEMAaTHYECKOH 3a/1a4, a 3aTeM MHTEPIPETHPOBATH MOTYYEHHBINA PE3yNIbTaT.

ConepxatenbHo-MeToAnYecKas TUHUS «Hucla U BBIYUCICHHS» 3aBepIIacT (OpMHUPOBAHUE HABBIKOB UCIIONB30BAHUS JCHCTBUTEIBHBIX YUCET,
KOTOpOe ObLTO Ha4aTo B OCHOBHOM mikoiie. B crapmieil mkone ocoboe BHUMaHHE yrensercss (OPMHUPOBAHUIO MTPOUYHBIX BBIYUCIUTEIbHBIX HABBIKOB,
BKJIIOYAIONIUX B ce0s UCIOIb30BAHUE PA3TUYHBIX (POPM 3aITUCH ACHCTBUTEIHHOTO YUCIA, YMEHHE PAIIMOHATILHO BBIMIOJIHATH JEHCTBUS C HUMH, J1e]1aTh
MPUKUIKY, OLIEHUBATh pe3ynbTar. O0yyaroniyecs noay4yaroT HaBbIKU MPUOIMKEHHBIX BEIYUCICHHH, BHITOTHEHUS JEHCTBUM ¢ YUCIIaMH, 3alTUCaHHBIMU
B CTaHAapTHOU (hopMe, UCTIOIH30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIECHUBAHUS YHCIOBBIX BHIPAKEHUH.

Jluans «YpaBHEHUSI U HEPABEHCTBA» pealu3yeTcs Ha MPOTSHKEHWHM BCEro OOy4YeHHUs B CTapIIel IIKOJe, MOCKOIbKY B KaXXIOM pasJiene
IporpaMMbl IPEAYCMOTPEHO pEUICHHE COOTBETCTBYIOMIMX 3afad. OOydaroniyecs OBJaJEBAIOT PAa3IMYHBIME METOJAMHU PELICHUS LEJIbIX,
panMoHaNbHBIX, UPPALMOHATIBHBIX, TTOKA3aTEIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPHUECKUX YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lomyyeHHbIe
YMEHUS UCTIONB3YIOTCS MPH MCCIEI0BAHNU (PYHKIUH C TOMOIIBIO TPONU3BOIHOM, PEIICHUH MPUKIATHBIX 33a1a4 U 3a/1a4 HA HAXOKACHNUE HANOOIBIINX U
HaMMEHBUINX 3HaueHU (yHkiuu. [laHHas cojep)karenbHas JIMHUS BKIIOYAaeT B cels Takke (HOpMUPOBAHHE YMEHUH BBIIOJIHATH PAcUETHl MO
dbopMynaM, mpeoOpa3oBaHUs LIETBIX, PALMOHAIBHBIX, HPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKEe BBIPAKEHHM, COoAep Kallux
cTerneHu u Jiorapudmel. biaaronaps uzydeHuio airedpandeckoro MaTepuasia MpoOUCXOoIUT JajdbHelllee pa3BUTHE aITOPUTMUUIECKOTO U a0CTPaKTHOTO
MBIIUICHHS] ydaluxcs, (OpMHUPYIOTCS HaBbIKU JIEAYKTUBHBIX PACCYKJIEHUHN, paOOThl ¢ CUMBOJIbHBIMU (pOpMaMU, MPEJICTABICHHS] 3aKOHOMEPHOCTEN U
3aBHCHMOCTEIl B BHJIE€ PAaBEHCTB W HepaBeHCTB. AusreOpa mpeanaraet 3(pQexkTuBHbIE MHCTPYMEHTHI AJIsl PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
HAy4HBIX 3aJa4, HarJIsqHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKA HAYKH.

ConepxarenbHo-MeToandeckas JuHus «DyHKIMH U TpadUKW» TECHO MEperuieTaeTcss ¢ APYTMMU JIMHUSAMH Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3a7aéT IMOCIEN0BAaTEIbHOCTh U3YyYeHHMs Marepuana. V3yueHue CTENeHHOH, MOKa3aTeNbHOM, JOrapu(pMHUECKOW W TPUTOHOMETPUUYECKHX
(byHKIMH, UX CBOMCTB M TpadMKOB, NCHOIB30BaHNE (QYHKIMNA JUIS pEHICHUs 3a7ad U3 IPYTUX y4eOHBIX MPEIMETOB U PEATbHOMN KHU3HH TECHO CBSI3aHO
KaK C MaTeMaTUYECKUM aHaJIM30M, TaK U C PEIICHWEM ypaBHEHHH U HepaBeHCTB. IIpu 3ToM Oonblioe BHUMaHUE ynenseTcss (OpMUPOBAHUIO YMEHHUS
BbIpaXkaTh (pOpMyJaMH 3aBUCUMOCTH MEX]y Pa3IU4YHBIMU BEIMYMHAMHU, UCCIIEIOBATh MOJyY€HHbIE (DYHKIIMU, CTPOUTHh UX rpa@uku. Marepuain 3Toit
COJIep>KaTeIbHOM JTMHUM HAalleJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, TIO3BOJISIONIUX BhIPAXKaTh 3aBUCMMOCTH MEX1Y BEIMUYMHAMU B pa3UYHON (hopme:
AHATMTUYECKOM, rpaduuecKoi U clIoBeCHOW. Ero m3ydeHue crmocoOCTBYET pa3BUTHIO aJITOPUTMUUYECKOTO MBIIICHUSI, CIIOCOOHOCTH K 00OOIIEHUIO U
KOHKpETH3alluH, UCIIOIb30BAHUIO aHAJIOTUH.



ConepxarenpHast auHHS «Hadama MaTeMaTH4ecKOro aHajim3a» I03BOJISIET CYIIECTBEHHO PACIIMPHTh KPYr Kak MaTeMaTHYeCKHX, TaK H
MPUKIIAJAHBIX 33]1a4, JOCTYITHBIX OOYYalomIMMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh HCCIICAOBATh U CTPOUTH TpapuKu (YHKINH, ONMPEIENATh UX
HauOONIbIIINe W HAMMEHBIIWNE 3HAYCHHS, BBIYHUCIATH IUIOMAnd (Guryp m oOBEMBI Ted, HAXOMUTH CKOPOCTH W YCKOpPEHHs TporeccoB. JlaHHas
coJiep KaTeNbHasl JIMHUSI OTKPHIBACT HOBBIE BO3MOXKHOCTH TIOCTPOCHHS MAaTEMAaTHUECKUX MOJICNICH peallbHbIX CHTYallui, HAXOXKICHHS HAWIYUIIEero
peliCHUd B MPUKIAIHBIX, B TOM YHUCIIC COLMAIbBHO-3KOHOMHNYCCKUX, 3adayvax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOTO aHalIu3a CHOCOGCTByeT
pPa3BUTHIO a0CTPAKTHOTO, (OPMATIBHO-JIOTUYECKOTO M KpPEaTHMBHOTO MBIIIJICHUS, (OPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHHS 3aKOHOB
MaTeMaTHKU B HaykKe, TeXHUKE M McKyccTBe. OOydarolrecs y3HAIOT O BBIIAIOLIMXCS PE3yJIbTaTax, MOJTYYEHHBIX B XOJI€ PAa3BUTHS MAaTEeMaTHUKU Kak
HayKH, U UX aBTOpax.

ConepxaTenpHO-MeTOANYECKass JTHHHUS «MHOKECTBa W JIOTMKa» B OCHOBHOM IIOCBSIIEHA 3JEMEHTaM TEOPHH MHOXECTB. TeopeTnko-
MHOYKECTBEHHBIC TIPE/ICTABICHHUS IIPOHU3BIBAIOT BECh KypPC MIKOJIBLHOW MAaTEMAaTHKH W TPEIaraloT Hanbosiee YHUBEPCAIBHBIN S3bIK, 00bEAMHSIONIHIA
BCE pas3zelibl MaTeMaTHKU M e€ MPHIIOKCHHW, OHM CBS3BIBAIOT pa3Hble MaTeMaTHYeCKHe AWCHIUIUIMHBI B elIuHOe Iienoe. [loaTomMy BakHO IaTh
BO3MOYKHOCTh IIKOJIBHUKY TOHHUMATh TEOPETHKO-MHOKECTBEHHBIN SI3BIK COBPEMEHHOW MAaTEMAaTHKH M HWCIOJb30BATh €r0 ISl BHIPAKEHUS CBOMX
MBICJICH.

B kypce «Anrebpa u Hagasia MaTEMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TAKXKE OCHOBBI MATEMATHUYECKOTO MOICITHUPOBAHUS, KOTOPHIC TIPU3BAHBI
C(bOpMI/IpOBaTB HAaBBIKU MMOCTPOCHUSA MO,Z[GHGI\/'I PCaJIbHBIX CI/ITyaI_II/II\/'I, HUCCIICO0BAHUA 3TUX MOI[GJICI‘;I C IMIOMOIIbIO alrapara anre6p51 1 MaTEMAaTHYCCKOI'O
aHaIM3a U UHTEPIPETALUU IOIYYEHHBIX PEe3yJbTaTOB. Takue 3aJaHus BIUICTEHbI B KaXAbIM U3 pa3leioB IPOrpaMMBbI, IIOCKOJIBKY BECh MaTEpHAl
Kypca IIUPOKO WCHONB3YeTCsl Ui PENICHUs TNPUKIATHBIX 3amad. [Ipy pemieHuHM peaNbHBIX MPAKTHYECKUX 3a7ad y4Yalluecs pa3BHBAIOT
Ha0II0aTEIbHOCTh, YMEHUE HAXOAUTHh 3aKOHOMEPHOCTH, abCTparupoBaThCsi, UCIIOIH30BATh aHAJIOTHIO0, 0000IIAaTh U KOHKPETU3UPOBATH MPOOIIEMY.
JlesaTenbHOCTh 10 (DOPMUPOBAHHIO HABBIKOB PEIICHHS MPHKJIAIHBIX 33a]ad OPraHU3yeTCsl B MPOIIECCe M3YYCHUST BCEX TeM Kypca «Anredpa u Hadaia
MaTEeMaTHYECKOTO aHAIN3ay.



MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B yueOHOM miaHe Ha M3y4YeHHE Kypca anreOpbl ¥ Hadajl MaTeMaTHYeCKOTO aHalin3a Ha 0a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kmacce u 3
yaca B Heemo B 11 kimacce, Bcero 3a aBa roga o0ydenus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucyia 1 BLIYUCTIECHUS

Panmonaneubie unciaa. OOBIKHOBEHHBIC M IECATUYHBIC JPOOH, MPOIEHTHI, OECKOHEYHBIC TIEPHOINYECKUE APOOU. ApuMeTHUECKUE OTnepaIuu C
panMoHAIBHBIMKM YHCIIAMH, TPEOOpa30BaHUs UYHCIOBBIX BhIpaxkeHUW. [IpuMeHeHne npoOeil W TMPOIEHTOB IS PEIICHUS NPHUKIAJAHBIX 3a/1ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaJIbHOMN KU3HU.

JleiicTBuTenbHBIC 4YHCNa. PalMoHanbHBIE W UppaAlMOHANbHBIC 4YHcla. Apudmernyeckue omepanuu C JIeHCTBUTEIBHBIMU  YHCIAMH.
[TpubnmxEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTJICHHUS, IPUKUIKA U OLIEHKA PEe3yIbTaTa BHIYHCICHUH.

Crenens ¢ 1enbiM mokasarenem. CranmapTHas ¢opMma 3amucu JIEHCTBUTENHLHOTO uHcna. Vcmonp3oBaHWe TOAXOsmield (Gopmbl 3amucu
JEUCTBUTEILHBIX YHCEN JIJISl PEIICHUSI MPAKTUIECKUX 3314 U MPECTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypaIbHOU cTeneHu. JelicTBrs ¢ apuPpMETHIECKUMH KOPHSIMH HAaTYPaJIbHOM CTETICHH.

CuHyC, KOCHHYC ¥ TAHT€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apTyMEHTA.

YpaBHeHUS M HEPABEHCTBA
ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.
[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpHUYECKHE (DOPMYIIBI.
YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHne HepaBeHCTBa. MeTo MHTEPBAJIOB.
Pemienue nemnsx U ApoOHO-pAIIMOHANBHBIX YPABHEHUH U HEPABEHCTB.
Pemienue nppannuoHanbHbIX YpaBHEHUH U HEPABEHCTB.
Pemienue TpuroHOMETpUYECKUX YPAaBHEHUN.
[TpuMeHeHMe ypaBHEHNI 1 HEPABEHCTB K PEIICHUIO0 MaTeEMaTHUECKUX 3aJa4 ¥ 3a/1a4 U3 PA3JInYHbIX 00JIacTe HAyKHU U peaIbHOM XKU3HHU.



DOYyHKUMH U TPaPuKu

OyHk1us, crocoObl 3ananus Gyuakuu. ['paduk Gynkiuu. Bzaumuo oOpaTHbie QyHKITHN.

OO6uacth omnpeesieHns] 1 MHOXKECTBO 3HaueHui Gpynkiuu. Hynu dyakaum. [IpomexxyTku 3HakonmoctossHCTBA. YETHBIC M HEYETHBIC (DYHKITHH.
Crenennas GyHKIHS C HATYpAJIbHBIM U 1IEJIBIM MTOKa3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0i CTENEHH.
Tpuronomerpudeckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKITUI YUCIOBOTO apryMeHTa.

Hauyana maTeMaTH4eCKOro aHajJmn3a

[TocrmenoBarenbHOCTH, CIIOCOOBI 33IaHUS MTOCIIEIOBaTEIbHOCTEH. MOHOTOHHBIE TTOCIEA0BATETHHOCTH.

Apudmernueckas U reomeTpuyeckas nporpeccuu. beckoneuHo yObiBaromasi reomerpuueckas nporpeccus. Cymma 0ecKOHEYHO yObIBaromien
reoMeTpuyecKkoil mporpeccun. @opmysa ClIOKHBIX MPOLEHTOB. Mcrnonb30BaHue MPOrPecCuu ISl PeLICHUS pealbHbIX 33/1a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHosecTBo, onepanuu HaJl MHoOxecTBamH. [{uarpammsl Olinepa—Benna. IIpuMeHeHne T€OpETUKO-MHOKECTBEHHOTO ammapara 1Jis ONMCAHUS
peabHBIX MPOLECCOB U ABJICHUM, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, ClIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYMCTICHUS
Hatypanbnble u nemnbie uncna. [Ipu3Haku 1e1MMOCTH LIETBIX YHCE.
Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOMCTBa CTENICHHU.
Jlorapudwm yucna. JlecaTuaHbie U HATYpaIbHbIC JTOTapru(MEIL.

YpaBHeHUS M HEPABEHCTBA
[IpeoOpazoBanne BEIpaKEHHA, COJAEPIKALINX JTOTAPU(MBI.
[IpeoOpa3oBaHme BRIpaKEHNH, COJEPIKAIINX CTEIICHH C PAlMOHAIBHBIM ITOKA3aTeNIeM.
[Ipumeps! TPUTOHOMETPHYECKUX HEPABEHCTB.
[TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA.
Jlorapumuueckue ypaBHEHHS 1 HEPABEHCTBA.



CucreMbl TUHEWMHBIX YpaBHEHUH. PellleHre NpuKIIaIHbIX 3a/1a4 ¢ TIOMOIIbI0 CUCTEMbI IMHEHHBIX YPABHEHUN.

CucreMbl ¥ COBOKYITHOCTH pallMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX 3aJad W 3a7ad M3 Pa3IMYHbIX 00JIacTeil HayKu M pealibHOM
KU3HU.

DYyHKUMH U TPaPuKU

Oynkuus. Ilepuonnueckue ¢ynkuuu. IIpomMexyTkn MOHOTOHHOCTH (GYHKIMH. MakcuMymbl W MUHMMYMbl ¢yHkuuu. Haubomnbinee u
HaMMEHblIee 3HaUeHNEe (PYHKIIUH Ha TIPOMEKYTKE.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

[TokazaTenpHas u orapudmudeckas pyHKIIUN, UX CBOWCTBA U rpaduKH.

Hcnonb3zoBanue rpadukoB PyHKITUN TSI pEIICHUS] YpaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnonp3oBanue rpagukoB (QpyHKIMHA A1 MCCIEAOBaHUS MPOLECCOB M 3aBUCHUMOCTEH, KOTOPbIEe BO3HUKAIOT MPH PELICHUU 33134 U3 JPYTHX
y4eOHBIX IPEIMETOB U PEATbHOM JKU3HU.

Havyana maTeMaTH4ecKkoro anajimnsa

HenpepoiBable pyHKIMU. MeTO MHTEPBAJIOB IJIsl PEIICHUSI HEPABEHCTB.

[TpousBoanas pynknuu. ['eomeTpuueckuii 1 GU3HMUECKUI CMBICT TTPOU3BOTHOM.

[Tpon3BoHBIC dTeMeHTApHBIX QYHKIHH. DOPMYITBI HAX0KICHHS MPOU3BOIHON CyMMBI, TPOU3BEICHUS U YaCTHOTO () YHKIIHA.

[IpumeHeHne MPOW3BOJHOM K HMCCIEAOBAHUIO (YHKIMI HAa MOHOTOHHOCTh W ASKCTpeMyMbl. HaxoxiaeHue HauOoNbLIET0 M HAUMEHBIIETO
3HaueHUs QYHKIIMHU Ha OTPE3Ke.

[IpumeHeHne NpoU3BOMHOM [ HAXOXKAEHUS HAWIYYLIEro pELIeHUs B NPUKIAJHBIX 3aJadax, I OINpEAe]eHUs] CKOPOCTH Ipoliecca,
3aJJaHHOTO (POPMYJION MM TPAPUKOM.

IlepBooOpasnas. Tabnuma nepBooOpa3HbIX.

WuTerpain, ero reoMmerpuyeckuii u pu3nveckuii cMpici. Beranciaenne uarerpana no popmyne Hetorona—Jlelionnna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yuebHoro mpenMera «MaTemaTHKa» JOJKHO O0OeCHeurMBaTh JOCTHIKEHHE Ha YPOBHE CpEIHEro oOHIero oO0pa3oBaHMs CIEIYIOIIMX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTebHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBbTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrPaMMBI y4eOHOTO npeMeTa «MaTemMaTukay XapakTepu3yloTes:
I'pask1aHckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO TPAXKIAHCKOW TIMO3HMIIMK OOYy4YalomIerocsi KakK aKTHBHOTO M OTBETCTBEHHOTO 4YJ€HAa POCCHICKOrO OOIIecTBa,
MPEACTABICHUEM O MaTeMaTUYECKHX OCHOBaX (DYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP TPaKITaHCKOTO oOmiecTBa (BbIOOPHI,
OTIPOCHI U TIP.), YMEHHUEM B3aUMOJICHCTBOBATH C COITUATBPHBIMA HHCTUTYTAMU B COOTBETCTBUHU C X QYHKIIUSIMH ¥ HA3HAYCHUEM.

ITaTpuoTHYeCcKOS BOCIUTAHUE:

C(OPMHPOBAHHOCTBIO ~ POCCHUMCKONW  TPaXJAHCKOW  HMICHTUYHOCTH,  yBAXEHMS K  TPONUIOMY W HACTOSIMIEMY  POCCHUHCKOM
MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOLICHUEM K JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTU4YECKOM IIKOJIBbI, K UCIIOJIB30BAHUIO ITUX
JOCTHIKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HaHUEM JTYXOBHBIX IIECHHOCTEH POCCUUCKOTO Hapoaa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TTOBEACHUS, CBI3aHHOTO
C IPAKTUYECKUM NMPUMEHEHHEM JIOCTHKEHUN HAYKU U JACATEIHHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYTYIIIETO.
DcTeTHYECKOE BOCIIUTAHHUE:

ACTETHUYECKUM OTHOIICHHEM K MHUPY, BKIOUash ICTETHKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEHICHUH, pacCyXICHHIA,
BOCIIPUMMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA.
duznueckoe BOCOUTAHUE:

C(bOpMI/IpOBaHHOCTBIO YMCHI/IH HpI/IMGHHTB MAaTEMAaTUYCCKUC 3HAHUS B HHTepecax 3I[OpOBOI‘O 148 6€3OHaCHOI‘O 06pa3a KHU3HHU, OTBECTCTBCHHOI'O
OTHOIICHHUSI K CBOEMY 3JI0POBBIO (370pOBOE THTaHUE, COANAHCHUPOBAHHBIM pPEXHUM 3aHATUH M OTAbIXA, pEryisipHas (u3nyeckas aKTUBHOCTH);
(bU3UIECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEILHON JACSITEIBHOCTHIO.

TpyaoBoe BOCIIMTAHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HaHHWEM LIEHHOCTU TPYAOIIO0MS; HHTEPECOM K Pa3IMuHbIM cpepam npodhecCuoHaNbHOM NeATeIbHOCTH, CBI3aHHBIM C
MaTEeMaTHUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuu M peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE



MIJIaHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTE€MaTHYECKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha TMPOTSHKCHWHM BCEHW JKHM3HHU; TOTOBHOCTBIO K
AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a7a9 MaTEeMAaTHUYECKOW HAIPaBICHHOCTH.
OKOJOIrMYECKOEe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJOTUUECKOU KYJIbTYPhI, TOHUMAHUEM BIIUSHUS COIHAIBHO-IKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOJIHON H
COLIMATILHOW CpeNbl, OCO3HAHUEM TJO00ATBHOTO XapaKTepa JKOJOTHYECKUX MpoOIeM; OpUEHTAlMel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUU IS
pelIeHus 3a/1a4 B 00JIaCTU OKPYKAIOIIEH Cpeibl, TUTAHUPOBAHMSI TOCTYITKOB U OLIEHKH UX BO3MOKHBIX TIOCIEICTBUN TSI OKPYKAIOIICH CPEIbI.

ILleHHOCTH HAYYHOT'O IMMO3HAHMS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOH NMPAKTUKU, TOHUMaHHEM
MaTEeMaTHYeCKONM HayKH Kak cgepbl 4eIOBEUECKON IesTeIbHOCTH, JTAloB €€ pa3BUTHUS M 3HAYUMOCTH AJIS Pa3BUTHUS LUBUIN3ALUU; OBJIAJICHUEM
S3BIKOM MAaT€MaTUKHU U MaTeMaTUYeCKOM KYJIbTYypOil KaK CpeJCTBOM MO3HAHMSI MHPa; TOTOBHOCTHIO OCYIIECTBISATH MPOESKTHYIO M MCCIEA0BATEIBCKYIO
NesITeNIbHOCTh MHIMBU/YaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble  pe3yNbTaThl  OCBOCHUS  NIpOrpaMMbl  yuyeOHOro  mpenmera «MareMaTuka» — XapaKTepU3YIOTCS  OBIAJCHHUEM
YHUBEPCAIbHBIMU HO3HAGAMETbHBIMU OCUCMBUAMY, YHUBEPCATbHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU, VHUBEPCANbHbIMU — De2yISIMUGHbIMU
oeucmeusmu.

1) Yuusepcanvuvie nosnasamenvubie oeticmsus, obecneuusarom hopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YUAIOWUXCS (0C80CH e
Memo008 NOZHAHUSL OKPYHCAIOWe20 MUPA, NPUMEHEHUE JIOSULECKUX, UCCIe008AMEeNbCKUX Onepayull, yMeHutl pabomams ¢ ungpopmayuetl).

bazoBrIe JornuecKkrue ASHCTBUS:

BBISIBIISITh U XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHH, OTHOIICHHWH MEXIY MOHATUAMHU; (HOPMYIHpPOBATH
OTIpeJIeJIeHUs] TOHATHUH; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMH, OCHOBAHUS JJIs1 0000IIEHUS U CPAaBHEHUS, KPUTEPUU ITPOBOJAUMOTO
aHaln3a;

BOCIIPUHUMATh, (POPMYyTHUpPOBATh U Pe0OPa30BLIBATE CYXKICHUS: YTBEPAUTEIbHBIC U OTPHUIIATENIbHbIC, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;
BBISIBIISITh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBA3M M IMPOTUBOpeuus: B (pakTax, NAaHHBIX, HAOMIOACHUSAX M YTBEPXKICHHSX; IpeiaraTb
KPUTEPHH UIS BBIBICHHS 3aKOHOMEPHOCTEN U POTHUBOPEYNI;

JIeJIaTh BBIBOJBI C UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3AKIIOYCHH 110 aHAJIOTUH;

IIPOBOJIUTh CaMOCTOSATENBHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPXKAECHUH (IIpsIMble U OT MIPOTHBHOIO), BBICTPAUBaTh apryMEHTALUIO, IPUBOJUTH
IIPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOABI;



BBIOMpATh CHOCO0 pelIeHus ydeOHOW 3amadu (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHMs, BBIOMpaTh HauOoJiee MOAXOMAMUNA € YIETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPUEB).

ba3zoBble ncciie10BaTenbCKHE JICHCTBUS:
MCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUII MHCTPYMEHT IO3HAHUSA; (OPMYIMPOBATH BONPOCHL, (DUKCUPYIONIME MPOTHBOpPEYHE, MpoOsieMy,

yCTaHaBJIMBATh UICKOMOE U JIaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;
MMpOBOAUTH CaAMOCTOSTCIBHO CHHaHHpOBaHHBIﬁ OKCHCPUMCHT, UCCJICAOBAHUC IO YCTAHOBJICHUIO OCO6CHHOCTCI‘;I MaTeMaTn4dYCcCKOro OGTJGKTa, SIBJICHUA,
mpornecca, BbIABJIICHHUIO 3aBUCUMOCTECH MCKIAY OG’bCKTaMI/I, SABJICHUSAMMU, ITPOLCCCAMU;
CaMOCTOSITENIbHO (OPMYIHPOBATh OOOOIIEHHUS U BBIBOJBI MO PE3ysbTaTaM MPOBEAEHHOTO HAOIIOIEHUs, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIHTATOB, BBIBOJIOB M 000OIIICHHIA;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BHTHE TPOIIECCa, & TAK)KE BBIABUTATh MPEAIOIOKEHHSI O €0 Pa3BUTUU B HOBBIX YCIIOBHSIX.
PaGora ¢ undopmaruei:
BBISIBIIAITE 1e(OUIIUTH HH)OPMAIIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOTIPOC U JIJISl PEIICHHS 3a/1a4H;

BBIOMpATh MHPOPMAIUIO W3 MCTOYHHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATh, CUCTEMATH3UPOBATh U WMHTEPIPETHPOBATH HHPOPMAIMIO PA3ITUYHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;
CTPYKTYpUPOBATh HH(OPMAIINIO, IPEICTABIATH €€ B Pa3IMUHBIX (hOpMax, WILUTFOCTPUPOBATH TpadUIecKy;
OILICHUBATh HAAEKHOCTh HH(POPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHBIE OelicmEusl, 00eCne usaom chopmuposaHHOCb COYUALbHBIX HABBIKOE 00YUAIOUWUXCSL.

ObueHue:
BOCIIPUHUMATH ¥ (DOPMYIUPOBATh CYKICHUS B COOTBETCTBHUH C YCJIOBHUSMHU M LEISIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3pEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 110 XO/1y PEIICHUS 3a/1a4, KOMMEHTHPOBATh MOJTYYCHHBIA PE3yIIbTaT;
B X0JI¢ 00CYX/ICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TeMBbI, IPOOJIEMBI, pEIIaeMoil 3aja4uu, BHICKAa3bIBaTh HJIEH, HAIICIICHHBIC HA TIOMCK
PEIICHUS; COMIOCTABIIATh CBOU CYKJICHUS C CYXJACHHUSIMH JAPYTUX YUYACTHUKOB JUAIOTA, OOHAPYKUBATH Pa3lInYKe U CXOJCTBO IMO3UIININ; B KOPPEKTHON
dbopMe hopMyIHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;
MIPEJICTABIATh PE3yIbTAThl PEUICHUS 3a/1adM, YKCIIEPUMEHTa, UCCIECNOBAHUS, MMPOCKTA; CaMOCTOSTENILHO BBHIOMpATh (OopMaT BBICTYIUICHUS C Y4ETOM
3a/1a4 MPE3EeHTAIUN U OCOOEHHOCTEH ay TUTOPUH.

COTpyIHUYECTBO:
MOHWMATh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONH W MHIUBUAYAJILHOW paOOTHI MPU PEIICHUH y4eOHBIX 3a/1a4;, MPUHUMATh IeJIb COBMECTHOM

JESATEILHOCTH, TUIAHUPOBATh OPTaHU3aIlMI0 COBMECTHOW palOTHI, paclpeneisaTh BHIbI pa0dOT, JOTOBAapHUBATHCS, OOCYXIATh MPOIECC M PE3yJbTaT
paboThl; 06001IaTh MHEHUST HECKOJBKUX JTIIOJICH;



y4acTBOBaTh B TPYNMOBBIX (opmax paboThl (0OCykaeHHs, OOMEH MHEHUW, «MO3TOBBIC IITYPMBD» U HWHBIC); BBIMOJIHATH CBOI YacTh PaOOTHI H
KOOPJMHUPOBATh CBOM [EHCTBUS C JPYTMMH YIEHAMH KOMAaHbI; OIICHWBAaTh KadeCTBO CBOETO BKJIAaga B OOMIMI TPOIYKT TIO KPUTEPHUSIM,
cOpMyYITHPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.
3) Vuueepcanvuvie pecynismusnsle oeiicmeus, 0becneuusarom Gopmuposanue CMblc08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCMU.
CamoopraHu3anusi:

COCTaBJIATH TUIAH, AITOPUTM PELICHUS 3a/1a4M, BRIOUPATh CIOCOO PELICHUs ¢ yYETOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(OpPMAILIHH.
CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMH IO3HABATEIbHOW pe(ICKCHM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX NMPOIECCOB, UX PE3YJIbTATOB; BIIA/EThH
CIIoco0amMu CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIIECCa M Pe3yNbTaTa peleH sl MaTeMaTHIecKoN 3a/1a4H;

NPEABUIETH TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPH PEIICHUN 33Ja4l, BHOCUTh KOPPEKTUBHI B JICSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
TAaHHBIX, HAWJAEHHBIX OIMINOOK, BHISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE Pe3yibTaTa IeN U YCIOBUSAM, OOBACHATh MPUUYHUHBI JOCTH)KEHUS WM HEJOCTHIKECHUS PE3yIbTaTOB JEATEIIbHOCTH, HAXOIUTh
omKOKy, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOTo Kypca «Anredpa U Havaja MaTEMaTHYSCKOTO aHAIM3a» Ha YPOBHE CpeHero o01mero oopa3oBaHus TOHKHO 00eCIeuynBaTh
TOCTIDKEHHE CIIeTYIONINX MPEIMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTaTOB:

10 KJIACC

Yucja 1 BbIYUCTIEHUS

OnepupoBarh MOHATUSIME: PAMOHATLHOE U JCHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS U IECATUYIHAS IPOOB, MPOIICHTHI.

BeimonHaTe apudmeTnueckue onepamnyy ¢ palMoOHAIBHBIMU U JIEHCTBUTEIIEHBIME YHCIIAMHU.

BrimonHsaTs puOIMKEHHBIE BRIYMCICHUS, UCIIONB3Ys TIPABUIIA OKPYTJICHUS, JIEIaTh MPUKUIKY U OLICHKY Pe3yJIbTaTa BEIYMCICHHM.

OnepupoBarh TOHSATHUSAMH: CTEICHb C IEJIBIM IMOKa3aTejieM; CTaHaapTHas (opma 3amuch JCUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJIbHOU
CTETNIEHH; UCII0Ih30BaTh MOAXOIAIIYI0 (OPMY 3alMCH NCUCTBUTEIBHBIX YUCET JJI PEIICHHUS TPAKTUYECKUX 3a/1a4 M TIPEJICTABIICHUS TaHHBIX.



OnepupoBaTh MOHATHSIMH: CHHYC, KOCUHYC M TaHTE€HC MPOM3BOJIBHOIO YIJIa; MCIOJIb30BaTh 3alMCh MPOU3BOJILHOTO yrjia uyepe3 oOpaTHbIE
TPUTOHOMETpUUYECKHE (DYHKINU.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBarh MOHSTHSIMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO; II€JI0€, PALMOHAIBHOE, HpPpPALMUOHAIBHOE YpPaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHE;

BrimonHaTe mpeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAXKEHUH U pelaTh TPUTOHOMETPUYECKHE YPaBHEHHUS.

BrimmonuaTe HpGO6p&30BaHI/IH LECJIbIX, PAaUOHAJIIBHBIX W HPPAlHMOHAIIBHBIX Bblpa)KeHI/Iﬁ " pellaTb OCHOBHBIC THUIBI LECJIBIX, PAllMOHAJIBHBIX U
UppalMOHANIbHBIX YPaBHEHUN 1 HEPABEHCTB.

[IpuMeHsTh ypaBHEHHs U HEPABEHCTBA VIS PEIICHUs MaTeMaTHUECKUX 3aJ1a4d U 3a71a4 U3 pa3jINyuHbIX o0JacTell HayKu U pealbHOM JKU3HH.

MonenupoBaTh peaibHble CUTYalluu Ha SI3bIKE aireOpbl, COCTABIATH BHIPAKEHUS, ypaBHEHUS, HEPABEHCTBA MO YCIOBUIO 33/a4H, HCCIEA0BAThH
MIOCTPOEHHBIE MOJIENIU C UCTOJIb30BAaHUEM allrapara ajareopsl.

DYyHKUMH U TPapuKu

OnepupoBaTh NOHATHAMU: (QYHKIHSA, CIIOCOOBI 3aJaHus (QYHKIINMHU, 00JacTh ONpEeNCHHsI 1 MHOXKECTBO 3HAUCHUH (YHKINU, TpaduK (YHKIUH,
B3aMMHO OOpaTHbBIE PYHKIIHH.

OnepupoBarh MOHATUAMH: YETHOCTh U HEUETHOCTh (PYHKUNHU, HYIH QYHKIIMH, TPOMEKYTKHU 3HAKOTIOCTOSIHCTBA.

Ucnonw3oBath rpaduku GyHKIUN 111 pelicHUsT ypaBHEHHUH.

CtpouTth ¥ uuTaTh rpaduKu JUHEHHON (DYHKIIMH, KBAIPATHIHON (DYHKIIMH, CTETICHHOW (DYHKITUH C IIEJIBIM TTOKA3aTeIIeM.

Hcnonb3oBath rpapuku QyHKUMHA A7 MCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH MpHU PEIICHUH 3a/]ay U3 IPYrHX Y4eOHbIX MPEAMETOB U
peanbHOM )KU3HU; BBIpaKaTh (POpPMyJIaMH 3aBHCUMOCTH MEXKY BEJIMYMHAMHU.

Hauvana maTeMaTH4ecKOro aHajan3a

OnepupoBaTh MOHATUSAMHE: TTOCIIEAOBATEILHOCTD, apu(MeTHIecKass 1 reOMeTpUYecKas IpOTrpecCuu.

OnepupoBaTh MOHATHSAMU: OECKOHEYHO YOBIBAaIOIIAs T'€OMETPHUYECKash IpOrpeccHus, CyMMma OECKOHEYHO YOBIBAaIOIIEH TI'€OMETPHYECKOM
MPOTPECCHH.

3amaBaTh MOCIEI0BATEILHOCTH PA3IMIHBIMU CTIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEA0OBATEILHOCTEN M MPOTPECCUIA [IJIsl PEIIEHUS peATTbHBIX 3a7a4 MPUKIIAHOTO XapaKTepa.



MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHIATHSIMHU: MHOKECTBO, ONIEpPAIIUH HaJl MHOYKECTBAMH.

Hcnonw30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi OMMCaHUs PEeabHBIX MPOIIECCOB U SIBJICHUH, NMPU PEIICHUH 3a7a4 U3 JPYruX yIeOHBIX
MPEAMETOB.

OHepI/IpOBaTB IIOHATUSIMU . onpeneneHHe, TeopeMa, CIICACTBHUEC, 10KA3aTCIIBCTBO.

11 KJIACC

Yucyia 1 BLIYUCTIECHUS

OnepupoBaTh MOHATHSMHU: HATypaJlbHOE, I1EJ0€ YHCII0; MCIOJIb30BaTh MPU3HAKU JCIMMOCTU IIETBIX YHCEN, Pa3JIOKEHUE YHCIIa Ha MPOCTHIC
MHOHUTENH JIJIS1 PEIICHUS 3a1a4.

OnepupoBaTh MOHIATHEM: CTETICHb C PAllMOHATIBLHBIM ITOKA3aTEJIEM.

OnepupoBarh MOHATUSAMHE: JIOTApUPM YKCTIA, TECATHUHBIC U HATYypPAIbHBIC IOTaPU(PMBIL.

YpaBHeHUs M HEPABEHCTBA

[TpuMeHATH CBOICTBA CTENEHH IS TPeoOpa30BaHus BEIPAKEHUH; ONEpUPOBATh MOHATUAMHU: TTOKA3aTeIbHOE YPAaBHEHHE U HEPABEHCTBO; PELIaTh
OCHOBHBIE THIIBI I0KA3aTEIbHBIX YPABHCHUN U HEPABEHCTB.

BeimonuATe npeobpa3zoBaHus BBIPAKEHHM, COAEPKAILNX JOrapu(pMbl; OIEpUPOBATh MOHATUAMU: JIOTapu(PMUIECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THUIIbI JJOrapU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTs pemnieHus NpocTeNIX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMU: CHUCTEMA JIMHEHHBIX YPAaBHEHHH M €€ pELIEHUE; HCIO0Jb30BaTh CHUCTEMY JIMHEWHBIX YPABHEHMM IJIs pEIICHHUS
IIPAaKTUYECKUX 3a/1a4.

Haxonuts pemenus MpoCTEUIINX CUCTEM U COBOKYITHOCTEN PallUOHAJIBHBIX YPABHEHUM U HEPABEHCTB.

MonenupoBaTh peajbHbIC CUTYAllMM Ha SI3bIKE anreOpbl, COCTABIATh BBHIPAXKECHUS, YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJauH,
MCCIIEI0BATh MOCTPOEHHBIE MOJIEIH C MCIIOJIb30BAaHUEM ammapaTa ainreophl.

DOyHKUMH U TPapuKu
OnepupoBaTh MOHATHAMU: MepuoaAnYecKasi (QYHKIUSA, MPOMEXKYTKH MOHOTOHHOCTU (DYHKIUU, TOYKH 3KCTpeMyMma (YHKUHUU, HauOosbliee U
HauMeHbIIee 3HaUYeHUs! QYHKIIMHU Ha TPOMEXKYTKE; UCIIOJIb30BaTh UX JIJIS HCccleA0BaHus (QYHKIMH, 3aJaHHON TpaduKOM.



OnepupoBaTh MOHATHAMU: TPAPUKH MMOKA3aTEIBLHOM, JTOTApU(PMUIECKON M TPUTOHOMETPpUUYECKUX (DYHKIIMI; N300pakaTh MX HAa KOOPJAMHATHOU
IJIOCKOCTH M UCIIOJIb30BATh ISl PEIICHUs] yPaBHEHUN 1 HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM IIOCKOCTH TpauKy TMHEHHBIX YPaBHEHUH U UCIIOJIBb30BaTh UX ISl PEIICHUS CUCTEMBI JIMHEHHBIX YPaBHCHUH.

Hcnonb3oBath rpaduku GyHKUIUN U1 KCCIEI0OBAaHUS MPOIIECCOB U 3aBUCUMOCTEN U3 IPYTUX YYEOHBIX TUCIUIUINH.

Hauvana maTeMaTH4ecKOro aHajan3a

OnepupoBaTh TOHATHAMU: HENpepbIBHAS (DYHKUUS; TPOU3BOJHAS (YHKIMH; HCIIOIB30BaTh TE€OMETPUUYECKUH U (U3UYECKUH CMBICI
MIPOU3BOIHOM ISl pEIICHUs 3a/1a4.

Haxoaute mpon3BoHBIC 3IEMEHTapHBIX (DYHKIU, BEIYUCIIATH IIPON3BOIHBIC CYMMBI, TIPOU3BEICHHS, YaCTHOTO (DYHKITHIH.

Hcronp30BaTe MPOM3BOAHYIO ISl MCCIENOBAaHHMS (YHKIMM HAa MOHOTOHHOCTh M OIKCTPEMYMBI, NPHMEHSTH PE3ylIbTaThl HCCICIOBAaHUS K
MTOCTPOCHHUIO TPa(UKOB.

Hcronp30BaTh MPON3BOIHYIO JUTS HAXOXKICHHS HAMTYUIIErO PEIICHHS B IPUKJIAIHBIX, B TOM YHCJIE COIMATbHO-9KOHOMUYECKHUX, 3a/1a9ax.

OnepupoBaTh MOHATUSAME: IEpBOOOpa3Hast U MHTErpaJl; HOHUMATh FT€OMETPUUECKUN M (PU3MUECKUI CMBICIT HHTETpaja.

HaxonuTe nepBooOpa3Hbie 3JIeMEHTapHBIX (PYHKIUN; BEIYUCIATH HHTErpai o ¢popmyie HeroTona—JleitOnuma.

Pemate npukiaaHble 33241, B TOM YUCIIE COLUATBHO-9KOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa, CPeICTBAMHI MaTEMAaTUYECKOTO aHaJIH3a.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBaHue pa3fesnoB U TEM IPOrpaMMbl KonnuectBo uacos OnextpoHHbIe (IU(POBLIC)
n/m Bcero Kontpomsubie  [paktuueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThl paboThl
1 MHOXecTBa PallMOHAIBHBIX M ICHCTBUTEIIBHBIX YHCEIT. 14 1
ParnmonanbHbIe ypaBHEHHS U HEPABEHCTBA
2  @Oyskiuu u rpaduku. CTENeHp ¢ HelbIM MoKa3aTeaeM 6
3  Apudmernueckuii KOpeHb n—oi crenenu. ppamroHansHbIe 18 1
yYpaBHEHHsSI U HEpPAaBEHCTBA
4  ®opmyIbl TPUTOHOMETPHH. T pUTrOHOMETpUYECKHE yPaBHEHHUS 22 1

5  IlocnenoBarenpHOCTH U IPOIPECCUU 5



No HanmenoBanue pa3zienoB v TeM NpOrpaMMbl
/T

6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIHsl 3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

11 KJIACC

No HanmenoBanue pa3zienoB v TeM NpOorpaMMbl
/11

1 Crenens ¢ pallMOHaIbHBIM Noka3areneM. [lokazarenbHas
¢byukuus. [TokasarenbHble ypaBHEHUS U HEPABEHCTBA

2  Jlorapudmuueckas ¢pynkius. JlorapuhmMuueckre ypaBHSHUS U
HEPaBEHCTBA

3  Tpuronomerpuyeckue GyHKINU U UX TPAQUKH.
TpuronomeTpuueckre HepaBeHCTBA

[IpousBoanas. [Ilpumenenne nporu3BOIHON
WNHuTterpan u ero npuMeHeHUs

CucreMbl ypaBHEHU I

HatypasnbHble u nessle uncia

o ~N o o~

[ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3aIIMs 3HAHUMA
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

KonnuecTtBO yacoB

Bcero KoHTpoabHbIE [IpakTrueckue
paboTsl paboTsl
3 1
68 4 0

KonnuecTtBO yacoB

Bcero KonTponbHbIe [IpakTrueckue
paboThI paboThI
12 1
12 1
9 1
24 1
9
12 1
6
18 2
102 7 0

DOnekTpoHHBIC (U(PPOBLIE)
o0pa3zoBaTebHBIC PECYPCHI

DnekTpoHHbIe (IUPPOBHIE)
o0pa3oBaTeNbHbIE PECyPCHI



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoka
n/n
1  MHuoxecTBO, oneparuy HaJ MHOYKECTBaMH.
2  OOBIKHOBEHHBIC U JCCATUIHBIC TPOOH.
3  Apudmerndeckue ornepanuu ¢ parfioOHAIBHBIMUA YUCTaAMH.
4 TlpormeHT OT yuca.
5  Pemenue 3a1a4 Ha IPOIICHT OT YHCIIA.
6  PamumonanbHBIE ¥ UppalMOHATBHBIC YUCITA
7  Apudmernueckue ornepanuu ¢ 1eHCTBUTEILHBIMU YHCIIAMA
8  IIpaBuna okpyrieHusl.
9  IlousaTHe TOXIECTBA.
10 VYpaBHeHue, KOpEHb YpaBHCHUS
11 HepaBeHCTBO, pelIeHHE HEPABEHCTBA
12 Merox uHTEpBAIIOB
13 Pemenue nensix U APOOHO-pAIMOHAIBHBIX YPABHCHHUH U

HEPaBEHCTB

14 KonrponbHas pabora o Teme "MHOXKeCTBa pallMOHATIBHBIX U
JEeUCTBUTENBHBIX uncell. PalinoHanbHble ypaBHEHUS U
HEpaBeHCTB"

15 @ynkuus, cnocoObl 3a1aHus GYHKIUH.

16 CgoiicTBa (hyHKIHH.

17 Yérusle u Heu€THBIC PYHKIUU

18 Crenenb ¢ 1ENbIM OKAa3aTEIEM.

19 TIlpeoOpa3oBaHuEe CTENEHU C IETBIM MTOKA3aTEIEM.

Bcero KoHTposabHbIe

R e el e el T T S S SR

e

KomnuectBo yacoB

paboTsl

[IpakTrueckue
paboTsl

JlaTa
WU3yYCHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI



/11

20

21
22
23
24

25

26

27

28

29

30
31
32
33
34
35
36
37

Tema ypoka

CreneHHast GyHKIMS ¢ HATYPAITBHBIM H LEJIBIM ITOKA3aTEIEM.
E¢ cBoiicTBa u rpaduk

Apudmernieckuil KOpeHb HaTypalbHOW CTETIEHU

Brruucrienue apumMeTnueckoro KOpHs HaTypajlbHOW CTETICHH.

CBoiicTBa apu(pMETHUECKOTO KOPHS HATYpAIbHOM CTENeHN

Pemenue npumepoB Ha CBOMCTBA apu(hMETHUECKOTO KOPHS
HaTypaJbHOW CTETICHU

[IpeoOpazoBanue BeIpaXEHUH, COEepKAIIMX apUPMETUIECKHII

KOPEHb.

dopMyia nepexoia OT KOPHs K CTENEHHU ¢ PallMOHATIbHBIM
MOKa3aTeseM.

[Tpumeps! Ha npuMeHeHue GOpMYIIbI Tepexoa OT KOpHS K
CTENEHU C PALIMOHAIIbHBIM TTOKA3aTEeJIEM.

IIpuMeHeHrEe CBOMCTB KOPHS K CTEIIEHU ¢ PALIMOHAIBHBIM
ITOKA3aTeJIEM.

[IpeoOpazoBanme BBIpaXEHUN, COIEPKAIINX CTETICHD C
palMOHATBHBIM ITOKA3aTEJIEM.

[lonsATHE HPPALMOHAIIBHOTO YPABHEHUS.

Pemenne npocTenimux uppalioOHaIbHbIX YPAaBHEHUMN.
Meroa 3aMeHBbI IPU PELICHUU UPPALUOHAIBHBIX YPABHECHUH.
Pewrenne nppaiuOHaIbHBIX YPaBHEHUM.

IlonsiTHE HppALMOHAIBHBIX HEPABEHCTB

Pemrenne npocrenmmx uppanuoOHaIbHbIX HEPABEHCTB.
Pewrenne nppanoHaIbHBIX HEPABEHCTB.

I'paduueckuii criocod pereHust UpparoHATBHBIX
HEpPaBEHCTB.

Bcero KoHTposabHbIe

[N

e

e e

KomnuectBo yacos

paboTsl

[IpakTrueckue
paboTsl

Jara
M3y4YeHUS

DIIeKTPOHHBIE IIUPPOBHIC
00pa3zoBaTeNbHbIC PECYPCHI



/11

38

39
40
41
42

43
44
45
46

47
48

49
50
51
52
53
54
55
56

57

Tema ypoka

KontponbHas padota nmo teme "ApudmeTndecknii KOpeHb nN—
oii creneHu. MppaunoHalbHbIE YPaBHEHHS U HEpaBEHCTBA"

Pannannas mepa yrina. EnMHU4YHAs OKPYKHOCTb.
Omnpenenenne cuHyca, KOCUHYcCa U TaHI€HCa yTJa.
3HaKyu CUHYCa, KOCHHYCa U TaHT'€HCa

3aBUCUMOCTb MEX]ly CHHYCOM, KOCHHYCOM OJJHOT'O TOTO K€
yria.
TpuroHoMerpuyeckue TOXKAECTBA.

[IpeobOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHIH.

Tpuronomerpuueckre GyHKIIMN OTPULIATEIHHOTO apTyMEHTA.

Tpuronomerpuueckue GyHKIIMH CYMMBI U Pa3HOCTH
apryMEHTOB.

CuHyc, KOCUHYC ¥ TaHT€HC IBOMHOTO yria

cI)OpMy.HBI TMMOHMKCHHUA CTCIICHU TPUTOHOMCETPUUICCKUX
byHKIHA.

CuHyC, KOCUHYC U TAaHT€HC TIOJIOBUHHOIO yTiia

DopmyJibl TPUBEICHUS.

Brruncnenus ¢ nomoiso Gopmyst npuBeaeHHUs.
VYpaBnenue cos X = a. [loHsTHE apKKOCHHYCA.
VYpasuenue sin X = a. [lonarue apkcunyca.

[TonsiTue apkranrenca. Pemenue ypaBHeHus tgx=a.
Pemenue npocTelnx TpPUroHOMETPUIYECKUX YPABHEHUM.

Pemennie TpUroHOMETpUUECKUX ypaBHEHUH, CBOJSIIMMCS K
KBaJIPaTHBIM.

Perienue TpUroHOMETPUUECKUX YpaBHEHUHN asinx+bcosx=c.

Bcero KoHTposabHbIe

e

e

el e

KomnuectBo yacos

paboTsl
1

[IpakTrueckue
paboTsl

Jara
M3y4YeHUS

DIIeKTPOHHBIE IIUPPOBHIC
00pa3zoBaTeNbHbIC PECYPCHI



/11

58

59
60

61

62
63
64
65
66

67
68

Tema ypoka

Pemienue TpuroHOMETpUYECKUX YPABHEHUN PA3JI0OKEHUEM
JICBOW 4acTH Ha MHOXHUTEJIH.

PemreHne TpUroHOMETpUYECKUX YPAaBHEHUM HA UHTEpBAJIE.

KonrtponsHas padora no teme "@opMyibl TPUTOHOMETPHH.

TpuronomeTpuieckue ypaBHeHUs"

IlocnegoBaTeNnbLHOCTH, CIIOCOORI 3aJaHuUs
HOCJIEIOBATEILHOCTEN.

Apudmerndeckas ¥ reoMeTpudecKas Iporpeccuu.
BbeckoneuHo yObIBarolasi reOMETpUIEcKast Iporpeccusi.
®dopmyIa CI0KHBIX IPOLEHTOB

3amaun Ha (HOPMYITy CIIOKHBIX IPOIICHTOB.

O6o00mienne, cucTeMaTu3alus 3HaHUH 32 Kypc anreopsl U
HayaJl MaTeMaTndeckoro ananusa 10 ximacca

HroroBast koHTpOIBHAS paboTa

O06001eHre, cucTeMaTU3aIys 3HaHUH 3a Kype anreOpsl U
HayaJl MaTeMaTuueckoro aHaiausa 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJTACC

Ne
/o

1
2
3

Tema ypoxka

CreneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM
CBoiicTBa cTeneHu

[IpeoOpa3zoBanue BEIpaKEHUH, COIEPKAIINX PAITMOHAIbHBIC CTEIIEHN

e

e

68

KonnuecTBo yacon Hara DIIeKTPOHHBIE IIUPPOBHIC
Bcero Koutpomshsie — Ilpakrtmueckme —M3Y4CHHS  00pasoBaTesbHbIC PECYpChI
paboTsl paboTsl
1
1
4 0
KonuuecTBo 1yacos Jlata  DnexTpoHHBIC U(POBHIE
Bcero Konrtpomsnusie Ilpakrtuueckue H3YICHHA 00pasoBaTesbHbIC
paboTsl paboThl peCypehl
1
1
1



10
11
12

13
14
15
16
17
18
19
20
21
22
23
24
25

Tema ypoka

3amauM Ha pallMOHAIbHbBIE CTEIIECHU.
[IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIINX PAITMOHAIbHBIC CTEIIEHU

[ToHsTHE TOKA3aTENBHOTO ypaBHEHHUS. PellieHre npocTeiiiero
IIOKAa3aTEJIbHOI0 YpaBHEHUS.

[oka3zatenbHast GyHkius. Pemenue ypaBHeHUi.
[Noka3zaTenpHast QpyHKIMS, €€ CBOMCTBA U TpaduK.
[oxa3zatenpHast GyHkus. Pemenne npocteimmx HEpaBEHCTB.
[NoxazatenbHast QpyHKIMs. Penienne HepaBeHCTB.

Pemienne nokasarenbHbIX HEPABEHCTB.

KonTponpHas padora o teme "CrerneHb ¢ palliOHATbHBIM
noka3arenem. [TokazarenbHas pynkuus. [lokazarenbHble ypaBHEHUS U
HepaBeHcTBa"

Jlorapudm umncna

JlecaTUUHBIE U HATYypaAJIbHBIE JTOTapH (MBI

dopmyiia mepexo1a K HOBOMY OCHOBAHHIO JIOTapuQma.
CgoiicTa orapu@mos.

[IpeoOpazoBanue BEIpAKEHHIA, COAECPIKALIMX JIOTApU(MBI
Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK.
Pemenue norapu(pMu4eckoro ypaBHEHHsI 110 €T0 OINPEIEIICHUIO.
Pemenue norapupMu4eckoro ypaBHEHHs 110 €0 CBOWCTBY.
Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA

Pemenue norapupMuieckoro HepaBeHCTBA

Ypok 00001IeHNS U CUCTeMAaTU3aluK 3HAHUN

KonTtponsHas padora no teme: "Jlorapupmudeckas pyHkuus'.
OO6nacTp onpeneneHuss TPUrOHOMETPUIECKUX (PYHKITHIA.

Bcero Konrtponbhbie Ilpaktuyeckne H3YICHHA

=
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KomnuectBo yacos

paboTsl

paboThI

Hara

DneKTpoHHBIE UPPOBHIC
oOpazoBaTenbHbIE

pecypcsl



/o

26
27
28
29
30
31
32
33

34
35
36
37

38
39
40
41
42
43
44
45
46
47

Tema ypoka

MHO0XECTBO 3HAUCHUI TPUTOHOMETPUUECKHUX (DYHKITHIA.
YeTHOCTh, HEYETHOCTh TPUTOHOMETPUUYECKHUX (DYHKITHIA.
[TepnoAMYHOCTH TPUTOHOMETPUUECKHUX (PYHKITUH.

DyHKIHS y=CO0S X, €€ CBOMCTBa U TpaduK

DyHKIUS y=sin X, €€ CBOMCTBa U Tpaduk

OyHKIIUK y=tg X, €€ CBOHCTBA U rpaduK

[TocTpoenue GpyHkIMU y=tg X.

KoHnTtponbHas padota mo teme "Jlorapudmudeckas GyHKIus.

Jlorapugmuueckue ypaBHEHHUs U HepaBeHCTBA. TpuroHoMeTpudeckue

byaKIMK 1 ux rpaduku. TpuronomeTpudeckue HepaBeHCTBA"
[Tpupamienue GyHKINUN apryMeHTa.

Onpenenenrie TPOU3BOIHOM.

[Tpon3BoHAas CTENEHHOMN (PYHKITUH.

[Tpou3BoaHbIC deMeHTapHBIX GyHKIHHA. Jlorapudmudeckas,
noKa3aTelibHasi, TPUTOHOMETPUYECKAsI.

[IpousBoaHas oT mpousBeneHUs PyHKIHIA.

[IpousBoaHas ot npousBeneHus GpyHkuii. Permenue npumepos.

[IpousBoHas oT neneHus QyHKIUH.

[IpousBoanas ot aenenus pyHkuuid. Pemenne npumepos.
[IpousBoaHas CIOXKHOU (QYHKITUH.

Brrurcnenue mpou3BOAHON CIIOKHON (yHKITHH.
I'eomeTprueckuii CMbICIT IPOU3BOAHOU

I'eomerprueckuii cMbICa IPOU3BOAHOU. Pemenue 3anay.
YpaBHEHHE KacaTEIbHOM.

YpaBHeHue KacaTesbHOU. Pemenne 3anay.

Bcero Konrtponbhbie Ilpaktuyeckne H3YICHHA

R R T e o e e = =
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KomnuectBo yacos

paboTsl

paboThI

Hara

DneKTpoHHBIE UPPOBHIC
oOpazoBaTenbHbIE

pecypcsl



/o

48
49
50
51
52
53
54
55
56
57

58
59
60
61
62
63
64
65
66
67
68
69
70

Tema ypoka

DU3NYECKUN CMBICT TPOU3BOTHOM.

Brruncnenre HHTEpBaJIOB MOHOTOHHOCTH (DYHKIIUH.
DKCTpeMyMbl (hyHKITHI

3a1auy Ha MOMCK SKCTPEMYMOB (DYHKLIHUU

HawnGosnpiiee 1 HanMeHbIlee 3HaYeHHS (QyHKITUN

Haubonbiiee u HanMeHbllee 3Ha4eHUs (PYHKIIUY HA HHTEpBaJe.
[Touck HanOOMBIIETO M HAMMEHBITIETO 3HAYCHUH (PYHKITUN
3anaun Ha HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHUsI (PYHKINN
Pemienue 3amay Ha npyUMEHEHUE TPOU3BOIHOM.

KonTtponbnas padota mo teme "l[IponsBoanas. [Ipumenenune
POU3BOJHOMN"

[lepBooGpasnas. Tabnuna nepBooOpa3HBIX

[lepBooOpasnas. Tabnuna nepBooOpa3HBIX

[IoHsATHE HEOIIPEAEIIEHHOIO HHTErPaIa.

[Inomans KpUBOJIMHEWHON TPANELIUU U ONPEACIICHHBINA HHTErpall
Brluncienue onpeneneHHoro HHTerpaia.

Brruncnenue miomazaei ¢ NoMoIb0 HHTErPAIOB.

Brrunciienue niomanei ¢ noMoIIb0 HHTErpaioB. Pemenue 3agay.

[IpakTHyeckoe mpuMeHeHne HHTerpana. Pemenne pu3ndeckux 3anad.

IIpakTrueckoe NpuMeHeHne HHTerpaia. I eoMmerpuyeckue 3aaaun.
CucreMbl TUHENHBIX YpaBHEHUM

Pewienne cucreMbl JIMHEMHBIX YPaBHEHUM.

CucreMbl TUHENHBIX YPAaBHEHUH B IPUKJIAIHBIX 33]a4ax.

Pemenue IMPUKJIAAHBIX 3aaa4 C MIOMOIINbIO CUCTCMbI JIMHEHUHBIX
YpaBHEHUU.

Bcero Konrtponbhbie Ilpaktuyeckne H3YICHHA

R T T T e S e SN B
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KomnuectBo yacos

paboTsl

paboThI

Hara

DneKTpoHHBIE UPPOBHIC
oOpazoBaTenbHbIE

pecypcsl



No Tema ypoka KonnuecTBo yacon Hlata  DrnexTpoHHBIC IU(PPOBHIE

n/m Bcero Konrtponbhbie Ilpaktuyeckne H3YICHHA obpasoBaTebHbIC
paboTsl paboThI peCypehl

71 CucreMbl 1 OOHAPYKEHUN LIETBIX JaHHBIX. 1

72 CucreMbl 1 OOHAPYKEHUN paIlMOHAIBHBIX JTAHHBIX. 1

73 CucreMbl 1 OOHAPYKEHUI UPPAITMOHAIBHBIX JTAHHBIX. 1

74 CucreMbl 1 OOHAPYKEHUN MTOKA3aTEIBHBIX U JIOTApUPMUIECKUX 1
TAaHHBIX.

75 Hcnons3zoBanue GyHKIMNA TpapUKOB I PELICHUS CHCTEM. 1

76 Pemenue 3a7au Ha UCTIOJIB30BAHNE PYHKUIMH raMKOB [T PELICHUS 1
CHCTEM.

77 TlpumeHEHHE METOINYECKHUX, CHCTEMHBIX U IPaUIECKUX PEIICHUN B 1
MaTeMAaTHYECKUX 3a7a4dax.

78 KouTponbHas paboTa 1o teme "MHTErpai u ero npuMeHeHHU . 1 1
Cucrembl ypaBHeHUI"

79 EcrecTBeHHEBIE U IIENIBIE YHCIIA. 1

80 HarypanpHbIe U LIeTBIC YKCTIA B 33/1a4aX U3 PeATbHON KU3HU 1

81 3agaum Ha eCTECTBEHHBIE U IEJIEBBIE YHCIIA. 1

82 Ilpusnaku neaumocTH Ha 2; 3; 6. 1

83 Ilpusnaku nenumoctu Ha 5; 10. 1

84 Tlpusnaku nenumocTtu Ha 9; 11. 1

85 [TIloBTOpenue, o0o0mEeHNne, cucTeMaTr3alus 3HaHui. Penenne 1
UPPAlMOHATILHBIX YPaBHEHUH.

86 IloBTopenue, 06001IeHE, ccTeMaTH3anus 3HaHui. [loBropenue. 1
Pemienune noka3arenbHbIX YpaBHEHUH.

87 TloBTropenue, o000ImeHNne, cucTeMaTr3anus 3Hanui. [lopropenue. 1
Pemenune norapuMuieckux ypaBHEHHIA.

88 IloTopenue, 06001IeHNEe, cucTeMaTh3anus 3HaHui. [ToBropenue. 1

Pelienne TpUroHOMETPUYECKUX YPaBHEHUH.



No Tema ypoka KonnuecTBo yacon Hlata  DrnexTpoHHBIC IU(PPOBHIE

n/m Bcero Konrtponbhbie Ilpaktuyeckne H3YICHHA obpasoBaTebHbIC
paboTsl paboThI peCypehl
89 TIloBTOopenue, o0obmEeHne, cucTeMaTr3aus 3HaHui. [lopropenue. 1
Pewienne pannoHanbHbIX ypaBHEHUM.
90 IloBropenue, 06001mIEeHHE, ccTeMaTH3anus 3HaHui. [ToBTopenue. 1
Penienue kBagpaTHBIX YpaBHEHUM
91 TloBTopenue, o0o0ImEeHNEe, cucTeMaTr3alus 3Hanuil. [lopropenue. 1
Pemienue uppanuoHanbHBIX HEPABEHCTB.
92 TIloBropenue, 06001IeHEe, cucTeMaTh3anus 3HaHui. [loBropenue. 1
Pemienue panvoHanbHbIX HEPABEHCTB.
93 TIloBTOpenue, o0obmIeHNEe, cucTeMaTr3alus 3HaHui. [lopTropenue. 1
Pemrenue norapupMuueckux HEpaBEeHCTB.
94 TloBropenue, 06001IeHNE, ccTeMaTh3anus 3HaHui. [loBropenue. 1
Pemienue nokaszaTenbHbIX HEPABEHCTB.
95 TloBTOpenue, o0o0mEeHne, cucTeMaTr3anus 3Hanui. [lopropenune 1
3a1a4 Ha (PYHKIUH JTMHEHHBIE, HPPaLlMOHAIbHbIE, TIOKa3aTeIbHbIC.
96 IloBTopenue, 06001IIEeHHE, cUcTeMaTH3anus 3HaHui. [loBTopeHue 1
3a7ia4 Ha (PYHKIMM KBaJpaTUYHBbIE, JIorapuMU4IecKkue u
TPUTOHOMETPHUYECKHE.
97 TIloBropenue, 06001IeHHE, ccTeMaTH3anus 3HaHui. [loBropenue 3a 1
kypc 10-11 xiaccos.
98 TIloBTOpenue, 0000IIeHNE, cucTeMaTr3alus 3HaHui. [lopTopenue u 1
cuctemarusanus 3Hanuii 3a kypc 10-11 xiaccos.
99 MHroroBast KOHTpOJIbHAs paboTa 1 1
100 Hrorosas koHTpoJbHas paboTa 1 1
101 OGoO6menue, cucreMaTH3anus 3HaHUH 3a Kypc anreOpbl 1 Haval 1

MaTeMaTuueckoro anaiausa 10-11 xmaccoB

102 OGobmenue, cucTeMaTu3alys 3HaHUH 3a Kypc aJireOpbl U Havall 1
MaremaTuuyeckoro ananusa 10-11 kmaccos



No Tema ypoka KonnuecTBo yacon Hlata  DrnexTpoHHBIC IU(PPOBHIE

n/n Bcero Konrtponbhbie [lpaktuueckue H3YICHHA 00pa3oBaTeNbHbIE
paboTsl paboThI pecypcel
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 7 0

YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

* MaTemaruka: anre6pa " HadaJla MaTEMAaTUYCCKOT'O aHaJIn3a, rCOMCTpPHSL. Anre6pa 1 HayaJla MaTEMAaTHYCCKOI'O aHaJInu3a, 10-11 xnaccel/ ATuMoB

I.A., Konsrun FO.M., TkaueBa M.B. u apyrue, Akinoneproe oomectBo «M3natenscTBo «IIpocBemnienner»

METOAUMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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