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MOSICHUTEJIbHAS 3AITUCKA

PaGouast mporpamma ydeOHOro Kypca «Ajredpa W Hayajga MaTEeMaTHYECKOTO aHaIH3a»
6azoBoro ypoBHs s oOydaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepanbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa CpeaHero oobiiero oOpa3oBaHus, C y4ETOM
COBPEMCHHBIX MHPOBBIX TPeOOBaHUM, MPEABABIIEMBbIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, H
TPAJAUIMIA POCCHHCKOro oOpa3oBaHus. Peamuzamus nporpaMmbl 00ECICYMBACT OBJIAJICHUC
KIIFOYCBBIMU  KOMIICTCHIUAMHA, COCTABJIAIOIIMMU OCHOBY I CaMOpPAa3BUTHA W HCHPCPLIBHOI'O
00pa3oBaHusi, IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U IO3HABATEIBHOTO Pa3BHUTHSI
JMYHOCTH 00YYAIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajza MaTeMaTH4eCKOTO aHalM3a» SBISETCS OJHHUM U3 Haubojee
3HAQYMMBIX B TIPOrpaMMe CTaplied IIKOJbI, IMOCKOJbKY, C OJHOW CTOPOHBI, OH OOECIEYHUBAET
MHCTPYMEHTAJIbHYIO 0a3y Ul U3Y4YEHMs] BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C IpYroil CTOpPOHBI,
dbopMupyeT JIOTHYecKoe U aOCTPaKTHOE MBIIIJICHUE Y4YalluXcs Ha YpPOBHE, HEOOXOIUMOM JUIS
OCBOEHHUSI KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHUS, MUCTOPHH, CIOBECHOCTH. B paMkax naHHOTO
Kypca yJaiuecs: OBJIaJIeBal0T YHUBEPCATBHBIM S3bIKOM COBPEMEHHON HayKH, KOTOpast POpMYITHpyeT
CBOM JIOCTIDKEHUS B MAaTEMAaTU4IECKOU popme.

Kypc anreGpbl u Hayan MaTeMaTU4YecKOro aHalu3a 3aKJIaJblBa€T OCHOBY MJI YCIEIIHOTO
OBJIQJICHUS 3aKOHaMH (PU3HMKH, XUMHUHU, OMOJIOTHH, TOHUMAHUs OCHOBHBIX TCHACHIIMN YKOHOMHKHU U
OOIIECTBEHHOMN >KU3HH, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBepeHHO HUCIIOJIB30BATh HUX B HOBCCI[HGBHOﬁ JKNU3HU. B TOXKE BpCMfI OBJIAACHUC
aOCTpakTHBIMM U JIOTHYECKH CTPOTUMHU MATEeMAaTHUYECKUMH KOHCTPYKIHMSMH pa3BUBAeT YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTH YTBEPKICHHS, UCIIOIB30BaTh 0000IIEHNE U
KOHKpETH3alluio, a0CTparupoBaHUE W aHaJOTuio, (QOpMHpYeT KpeaTMBHOE U KPUTHUYECKOE
MbIuieHne. B xoxe u3yueHus anreOpbl M Hadajd MaTEMaTHYECKOTO aHajin3a B CTapIIed IIKOJIe
yqanu/lecs[ HOHy‘IaIOT HOBI)II\/JI OIIBIT pellleHI/ISI HpI/IKJ'IaI[HBIX 3a1a4, CaMOCTOATCIBHOI'O HOCTpOGHI/ISI
MaTeMaTUYeCKUX MOJENEeH pealbHbIX CUTyallM M MHTEPHIPETAluu IOJYYEHHBIX PpELICHUH,
3HAKOMSATCA C MPUMEpPAMHU MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHN B MPHUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAOIIINMHUCA MAaTCMATUYCCKUMHU OTKpI:ITI/ISIMI/I n ux aBTopaMI/I.

Kpr 06na)1aeT 3HAYUTCJIBbHBIM BOCIHUTATCIbHBIM ITOTCHIIHMAJIOM, KOTOpI)II\/’I pe&HHBYGTCﬂ KakK
yepe3 y4eOHBI MaTepual, CIOCOOCTBYIOIIUN (HOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK H
gyepe3 crnenuPuKy y4uyeOHOW NeATENbHOCTH, TpeOyrolleld CcaMOCTOATEeIbHOCTH, aKKypaTHOCTH,
HpO)IOJ'DKHTGJ'IBHOﬁ KOHHeHTpaHI/II/I BHUMAHUS U OTBECTCTBCHHOCTH 3a HOJ'Iy‘IGHHBIfI pesynLTaT.

B ocnoBe meromuku oOydeHHs anrebpe W HavajlaM MaTEeMaTUYeCKOro aHajau3a JICKHUT
JeSTeNbHOCTHBIN MPUHITUT O0yYeHUSI.

Crtpykrypa Kypca «AnreOpa W Hadajza MaTEMaTHUYECKOTO aHaIn3a» BKIIOYAET CIEAYIOIIHe
coJiep)KaTelbHO-MeToAnuueckue JuHuu: «Yucna u  BeMUCIEHUA», «DYyHKIUU U TpapuKm»,
«YpaBHEHHSI U HEpaBEHCTBay», «Havana mMaremaTnyeckoro aHaiusza», «MHOXKECTBa U JOruka». Bce
OCHOBHBIE COJIEPKATEITHHO-METOUUYECKIE JTUHIH U3YYalOTCsl Ha MPOTSHKEHUU ABYX JIET 0Oy4YeHHsS B
cTaplileld 1IKOJe, €CTECTBEHHO JOMOJHSA APYT APYyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMaMu U
paznenamu. JIaHHBIH KypcC SIBIISIETCS WHTETPATUBHBIM, MTOCKOJIBKY OOBEIUHSIET B ceOe CoAepKaHUE
HECKOJIbKMX MaTeMaTHYEeCKUX AUCIUIUIMH: anreOpa, TPUTOHOMETPHUS, MAaTeMAaTHUYECKUN aHaju3,
Teopusi MHOXKeCTB W 1p. [lo Mepe TOoro kak ydamyecs OBIAAEBAlOT BcE Oojee MUPOKUM
MaTeMaTHYECKUM almapaTroM, y HUX MOCIEI0BATENbHO (OPMUPYETCS U COBEPUICHCTBYETCS YMEHHE



CTPOUTh MAaTEMATHYECKYI0 MOJEIb PEAIbHOM CUTYallH, IPUMEHATh 3HAHUS, MOJIyYEHHBIE B KypCe
«AnreOpa M  HayaJa  MareMaTU4YEeCKOrOo  aHajuu3a», Uil  pPEUIEHUs  CaMOCTOSITEJIBHO
copMyIHpPOBaHHOW MaTeMaTHYECKON 3a7auHl, a 3aTeM HHTEPIPETHUPOBATH OJTYYESHHBIA PE3yNbTaT.

ConepxaTtenbHo-MeTOANYECKass JTUHUSA «YuClla M BBIUMCIEHUS» 3aBepllaeT (OpMUPOBaHHE
HaBBIKOB HCIOJIb30BAHUS JEMCTBUTENIBHBIX YHCEN, KOTOPOe ObUIO HauyaTO B OCHOBHOM mikosie. B
cTapiieil Imkone ocoboe BHHMaHUE yAenseTcs (OPMUPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX
HAaBBIKOB, BKJIIOUYAIOMIUX B CeOsl UCIOIBb30BaHUE PA3NIUYHBIX (POPM 3aIHCH JICHCTBUTEIBHOTO YUCIA,
YMEHHME PAalUOHAIBHO BBINOIHATh ACUCTBHS C HUMM, J€1aTh NPUKHUIKY, OLEHUBATH PE3YJIbTaT.
OOyuaronyecs I0Ay4at0T HaBbIKM NPUOIMKEHHBIX BBIYMCICHUN, BBIIIOJHEHUS JEUCTBUI ¢ YMCIaMH,
3alMCaHHBIMH B CTaHJApTHON (hopMe, HCIIOJIb30BAaHHMS MAaTeMaTHYECKHMX KOHCTAHT, OLIGHWBAHUS
YHUCJIOBBIX BBIPAKECHU.

JIuHus «YpaBHEHUS U HEPABEHCTBAY Pealn3yeTcsl Ha IPOTSHKEHUH BCEro 00yYeHMs B cTaplien
LIKOJIE, ITOCKOJIBKY B Ka)XZIOM pasJelie MporpamMmbl NPEAYCMOTPEHO PELICHHE COOTBETCTBYIOLIMX
3agad. OOydvaromuecss OBJIAJCBAIOT PA3IMYHBIMH METOJAMU PEIICHUS LEeNbIX, PalMOHAIBHBIX,
UppalMOHANIbHBIX, TOKAa3aTeNIbHbIX, JOrapu@MUYECKUX M TPUTOHOMETPUUECKUX ypaBHEHUH,
HEpaBEHCTB U MX cucTeM. [lomydeHHble yMEHHUS MCIOJB3YIOTCA IpPU HCCIeOBaHUU (YHKLUUH C
IIOMOILBIO TPOU3BOJHOM, pelleHUH NPUKIAJHBIX 3a7ad W 3aJad Ha HaxOoxXJIeHHEe HauOOJbIIUX U
HAaMMEHBIINX 3HaYeHWH QyHKuu. JlaHHas cojep)karenbHas JUHHUS BKIIOYAaeT B ce0s Takxke
dbopMHupoBaHHE YMEHHMH BBIIOJMHATH pPacuy€Tel 1O QopMmyliaM, MpeoOpa3oBaHUs — ILEJBIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPDAKEHUH, a TAK)KE BBIPAKEHUH,
CoJiepKalIMX CTerneHu U Jorapudmbl. brmaromaps wusydeHuro anredpanyeckoro Marepuana
MPOUCXOIUT AaJbHEUIIEEe Pa3BUTHE aNTOPUTMHUECKOTO M aOCTPAKTHOTO MBINUICHUS YYaIIUXCS,
(GbopMHUpPYIOTCS HaBBIKM JIEAYKTHUBHBIX PpAacCyKIACHHM, pabOoTbl C CUMBOJIBHBIMH (Qopmami,
NPEJCTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJE PAaBEHCTB M HEpaBEHCTB. AunreOpa
npeiaraeT 3GQGEeKTUBHbIE MHCTPYMEHTHI I PEIIeHHs] MPAKTUYECKUX M €CTECTBEHHO-HAYUHBIX
3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

CopepxarenpbHo-MeTOoIMYeCKass JHHUS «DYHKIMM M Tpa@UKU» TECHO TMEeperuieTaeTcs: ¢
OPYTUMU JIMHUSAMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIE 3aa€T MOCIEAOBATEIIBHOCTh U3y4EHUs
MaTepuana. l3ydeHue CTENEeHHOM, MoKa3aTeIbHOM, JIOrapu(PMUUYECKON M TPUTOHOMETPUYECKUX
(GyHKIMH, UX CBOWCTB M TpaUKOB, HCIOJIb30BaHWE (DYHKUIMH I pelleHus 3anad U3 Jpyrux
y4eOHBIX MPEIMETOB U PEaIbHON XKU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKHM aHAJIM30M, TaK U C
peleHreM ypaBHEHMH W HepaBeHCTB. [Ipu 3ToM Oojblioe BHHMaHHE ynensercs (HOpMUPOBAHUIO
YMEHHUS BbIpaXaTh (OpMyTaMH 3aBUCUMOCTH MEXAY pPa3IMYHBIMH BEIMYMHAMH, HCCIEI0BATh
MoJiydeHHble (QYHKLUHU, CTPOUTH UX rpaduku. MaTtepuan 3Toi conep)kaTreabHONW JIMHUM HaleJIeH Ha
pa3BUTHE YMEHUM W HAaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXKJy BEIMYMHAMHU B
pa3nuyHOM (QopMe: aHAIUTHUYECKOM, rpaduueckoil u cioBecHO. Ero usydyenume cmocoOCTBYyeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOIIEHHI0 M KOHKpETH3alluu,
HCIIOJIb30BAaHNIO aHAJIOT .

ConepxarenpHasg JmHHA «Hayana maTeMaTHYeCKOrO aHajau3a» IO03BOJSET CYIIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTH4YecKHX, TaK M NMPHUKIAJHBIX 3a/ad, JOCTYIHBIX OOydarouumcs, y
KOTOPBIX TOSBJISIETCS BO3MOXKHOCTb HMCCJIEI0BATh M CTPOUTH Ipaduku (PyHKIUH, ONpenensiTs ux
HauOOJbIIMNEe W HAaUMEHbIINE 3HAYEHUS, BBIYUCIATH IUIomaau Guryp u oObEMBI Tell, HaXOAMUTH
CKOPOCTM M YCKOpeHHus ImpoueccoB. J[laHHas conepaTeinbHas JMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTU IIOCTPOEHUs MATEMAaTUYECKUX MOJEICH pEalbHbIX CUTYalUWd, HaXO0XKICHUs
HaWJIy4dllero peuieHuss B INPUKIAJAHBIX, B TOM YHUCJIE COLHMAIBHO-)KOHOMUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAMU MAaTEMaTHUYECKOr0 aHaJn3a CHOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO,



(OpMabHO-IOTMYECKOTO U KPEaTHMBHOIO MBIIUIEHUs, (OPMHPOBAHUIO YMEHHMH paclo3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MaTEMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HAKOT O
BBIJJAIOIIMXCS PE3YJIbTATAX, IIOJYYCHHBIX B XO/€ Pa3BUTHs MATEMATUKU KaK HAyKH, U UX aBTOpax.

CopepxarenpHo-MeTOANYECKass JHHUS «MHOXKECTBa M JIOTMKa» B OCHOBHOM IIOCBSILIEHA
JJIEMEHTaM TEOPUHU MHOXKECTB. T€OpETHMKO-MHOXKECTBEHHBIE IPENCTABICHUS ITPOHU3BIBAIOT BECh
KypC HIKOJIBHON MaTeMaTHKH M MpeaiaraoT Hanbosiee YHUBEPCAIbHBIN S3bIK, 00bEAMHSIONINN BCe
paszensl MATEMAaTUKUA U €€ MPUIIOKEHUM, OHU CBA3BIBAIOT Pa3HbIC MaTEMAaTUYECKUE JUCLUILIMHBL B
enuHoe nenoe. [loaToMy BakHO JaTb BO3MOXHOCTH UIIKOJBHUKY IIOHMMAaTb TEOPETHKO-
MHO>KECTBEHHBIM S3bIK COBPEMEHHOM MAaTEMAaTHKH W HCIOJIb30BaTh €ro ISl BBIPAXKEHHUS CBOUX
MBICJIEH.

B kypce «AureOpa M Hayajsa MaTeMaTHYECKOTO AaHaIM3a» MPUCYTCTBYIOT TAaK)KE OCHOBBI
MaTeMaTHYeCKOro MOJAEIUPOBAHUSA, KOTOpble IpHU3BaHbl CHOPMHUPOBATH HABBIKM IOCTPOEHUS
MoJieJIell peaJIbHbIX CHUTyallui, HUCCIIEOBAaHUS 3TUX MOJENIEH C IMOMOILIBIO amnmapara ajireOpbl U
MaTE€MaTHYECKOr0 aHAJIN3a U UHTEPIIPETALUN [TOTyYEHHBIX PE3YJIbTATOB. TaKue 3aJaHus BIUICTCHBI B
KaXJbI W3 Pa3[eloB IIPOrpaMMbl, MOCKOJIBKY BECh MAaTEpHAl Kypca IIMPOKO MCIOJIB3YETCS s
pelIeHns NPUKIAIHbIX 3aaa4. [Ipy pelmeHun peanbHbIX MPaKTUYECKUX 3a7ad ydalluecs pa3BUBAarOT
HaOJII0AATeNbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIIOJIB30BaTh
aHaJIOrHI0, 0000IIaTh U KOHKPETU3UPOBAThH MpolieMy. JlesaTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB
pellieHns NPUKIATHBIX 3aJlad OpraHM3yeTcs B IpOIlEcCe M3Yy4eHUs BCEX TeM Kypca «Anredpa u
Hayajla MaTEMaTUYECKOr0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yuebHOM mniaHe Ha M3y4deHHE Kypca anreOpbl M Hayal MaTeMaTHYeCKOro aHaiau3a Ha 0a30BOM

ypoBHe oTBoauTCS 4 yaca B HeAento B 10 kimacce u 4 yaca B Henenro B 11 kiacce, Bcero 3a jBa roga
oOyuenus — 272 4Jaca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BIYHMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palHOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 337a4 U3 Pa3IMYHbIX OTpaciIel 3HaHUHU U PEaIbHOM JKU3HHU.

JleiicTBuTenbHbIC YKca. PalmoHambHBIC M WpPpalMOHAIBHBIC YHcia. ApuMeTHUecKue
OTepalru ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmKkEHHbIe BBIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKUIKA U OLICHKA PE3YJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazateneMm. CranpapTHas Gopma 3amucH JASHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxoismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JlefictBus c¢ apudmernueckumu
KOPHSIMHM HaTypaJbHOW CTEIICHMU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
UHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHHMI M HEPABEHCTB K PEILIEHUIO MaTEMaTUYECKUX 3a7ad W 3a1ad u3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananust GyHkun. I'padux Gynxnun. Bzanmuo oOpatHble GyHKINU.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hymu Gynkuun. [TpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHDBIE (PYHKIIHH.

Crenennas QyHKUMS C HaTypaJbHBIM M LEJNbIM MoOKa3zareieMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHA N-0if cTeneHu.

TpuroHomeTrpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  33JaHUsl  IOCTENOBAaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reometrpuueckas nporpeccus. CymMma O0€CKOHEUHO YOBIBAIOIIEH T'€OMETPHUUYECKON MPOTPECCHHU.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnonb30BaHuE MPOrpeccUu Ul PELICHHsS pEealIbHBIX 3aaad
IIPUKIIATHOTO XapaKTepa.

MHozkecTBa U JIOTHKA



MHokecTBO, onepanuu Haj MHoxectBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aImrapara i1 ONHMCaHHA PCAJIbHBIX IMPOLECCCOB H HBﬂeHHﬁ, npu
peLICHUH 33/71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BbIYMCICHHA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACE.

Crenensb ¢ pallMOHAIBHBIM MOKa3areiaeM. CBONMCTBA CTETICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

[TpeoOpa3zoBaHne BbIpaXEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTENIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PelieHue npukiaiHbIX 3a/ad C [OMOLIbIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHUH U HEPABEHCTB.

IIpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELUIECHUI0 MAaTEMaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U pealbHON )KU3HHU.

DyHKIUHN U TPaPUKH

Oynkuus. [lepuonnveckue  QyHkiuu. IIpomMexyTku MOHOTOHHOCTH  (YHKLHUH.
Maxkcumymbl 1 MUHUMYMBI (yHKIuH. HauOonblnee M HauMeHbllee 3HaueHHe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaQUKH.

[Toka3zarenbHas u norapupmuueckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonbp3zoBanne rpadukoB (QyHKIUN 175 MCCIETOBAHUS TPOILECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUHU 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpuyueckuit 1 GU3NIECKUI CMBICI TPOU3BOTHOM.

[TpousBoaHbIe 31eMEeHTapHBIX (GYHKIMH. DOpMyJbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpumeHeHne MPOM3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpumeHeHne NPOU3BOAHON I HAXOXKACHHMS HAWIY4YIIer0 PpEeUIeHHs B MPHUKJIaJHbIX
3ajaydax, s ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Ui rpauKoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuid M (¢u3WYecKuil cmbIci. Bblumcnenue HMHTErpana Imo
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTtukay JIOJDKHO OOECIeuMBaTh JIOCTHIKEHHE Ha
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PpPEe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTuka
XapaKTepU3YIOTCS:

['paxxnanckoe BociuTaHue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHa POCCUMCKOrO OO0IIECTBa, MPEACTABICHUEM O MaTeMaTHUYEeCKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHUM, NPOLEAYpP Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHUEM B3aUMOJCHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIEHTUYHOCTH, YBAXKEHUS K IPOILLIOMY
U HACTOSIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KCHHSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, Chepax IKOHOMUKH.

JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUSL:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHU HAyKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOCHUE
YCTOMUYMUBOTO OYAYIIETO.

DCTETUUECKOE BOCITUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUPY, BKIIOYasg JCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA.

Pur3nyeCcKoe BOCIIUTAHKE:

c(OpPMUPOBAHHOCTBIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310poBOTO U Oe3omacHoro obOpas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTAbIXA, peryispHas (Quzudeckas
aKTHBHOCThH); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, TIPHU 3aHATUSX CIHOPTHBHO-030POBUTEIBHON
JeATETbHOCTBIO.

TpynoBoe BociuTaHHE:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYAOTIOOHS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccHOHaTBEHON NESITETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOU U €€ MPHIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIaHBI, TOTOBHOCTHIO U CIOCOOHOCTBIO K MaTreMaThdeckomy oOpa3oBaHUIO U
caM000Opa30BaHMIO HA TPOTSHKEHWHW BCEH JKM3HHM; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]a4 MATEMaTH4YE€CKOM HAPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIBTYpPhl, MOHUMAHHEM BIUSHUS COLUATBHO-
SKOHOMHYECKHMX IPOLIECCOB HA COCTOSIHUE NPUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JAKOJIOTMYECKUX  MpoOJieM; OpUEeHTalue Ha  [pUMEHEHUE
MaTeMaTUYECKUX 3HAHUMN Ul pelIeHMsl 3a7ad B 00JIaCTU OKpYXaloUle cpeibl, IIIaHUPOBAHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKHM M MAaTEMaTUYECKOM KyJIbTypOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYHO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaTbl OCBOEHUS IPOrpaMMbl yueOHoro npeamera «MaTtemaTuka
XapaKTepU3yIOTCSl  OBJAQJCHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OelicmEUsaMU,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2VIAMUSHbIMU
OelicmeusmMu.

1) Vuusepcanvuvie noznasamenvnsie oelicmsus, obecneyusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECcco8 00y4arowuxcsi (0ceoeHue Memooo8 NO3HAHUS OKPYICAIOWe20 Mupd,
npUMeHeHUe 102UYeCcKUX, UCCIe008aMeNbCKUX onepayuti, ymeHul pabomams c ungopmayuet).

ba3oBble nornueckue NeUCTBUS:

BBISBIISATh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHATHIA,

OTHOIIEHUH MeXAy MOHATUAMH; (OPMYIMPOBATh ONpEACNCHHUsS TOHATHHA; YCTaHABIMBAThH

CYILIECTBEHHBIH NMPU3HAK KJIacCU(PUKALMH, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU

IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyJIUPOBaTh U NPeoOpa3OBbIBATh CYXACHUS: YTBEpAUTENbHbIE U

OTpHIIaTeNIbHBIE, €TUHUYHBIC, YACTHBIE U 00IUE; YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTHUBOpEUHsl B (haKkTax, aHHBIX,

HaAOJIIONCHUAX M YTBEPXKACHUAX; MpeajaraTh KPUTEPHH sl BBISBIECHHUS 3aKOHOMEPHOCTEH U

IIPOTUBOPEYUH;

JIeNIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIAYKTUBHBIX W HWHAYKTHUBHBIX

YMO3aKJIIO4YEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JIOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPKIACHHH (MpsAMBIE U OT

MPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlMIO, TMPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI;

000CHOBBIBAaTh COOCTBEHHBIE CYX JACHHSI U BHIBOJIBI;

BbIOMpaTh crnoco0 pemieHuss yueOHOW 3a/ladyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILEHUS,

BbIOMpaTh HanboJIee MOIXOSAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble uccienoBarenbCckue JeMCTBUS:

UCIIOJIb30BaTh BOMNPOCHl KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT NO3HaHMS; (OpPMYIUPOBATH

BOIPOCHI, (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,

(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHIO, MHEHHE;

IIPOBOAMTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEA0BAHUE IO YCTAHOBJICHHIO

0COOEHHOCTE MaTeMaTH4ecKoro OOBEKTa, SIBJICHMSA, MpPOIEcCa, BBIABICHUIO 3aBHCHUMOCTEH

MEXy 00BEKTaMU, SIBICHUSIMHU, IIPOLIECCAMU;



CaMOCTOSITENIbHO (OpMYIUpPOBaTh OOOOIIEHUST M BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOTO
HAOJI0/ICHUS], UCCIIeIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IEeHHI;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIlEcca, a TaKKe BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHU B HOBBIX yCIIOBUSX.

Pabora ¢ uapopmarueit:

BBIABIIAATH AePUUINTH WH(POpPMAIMU, TAHHBIX, HEOOXOOUMBIX IJIsi OTBETa HAa BOIPOC U IS
pelleHus 3a1auH;

BBIOMpaTh  MH(OpPMANMIO M3 ~ UCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJU3UPOBATbH,
CUCTEeMAaTU3UpPOBaTh W HHTEPHPETUPOBATH HH(POpPMALMIO pPA3IMYHBIX BHJIOB U  (QopMm
MpeJICTaBICHHUS,

CTPYKTYpUpPOBaTh HH(OPMAIINIO, MPEICTaBISATh €€ B pa3iMuHbIX (Popmax, HILIIOCTPHUPOBATH
rpauyecKu;

OILICHUBATh HAJEKHOCTH UHPOPMAIIUH 110 CAMOCTOSTENHFHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecneuusarom c@hopmupoeanHoCcms
COYUANLHBIX HABLIKOB 00YYATOUWUXCA.

OO61ueHue:

BOCIIPHHUMATH ¥ (POPMYITMPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMU OOIICHUS;
SCHO, TOYHO, TPAMOTHO BBIpaXaThb CBOIO TOUKY 3PEHHUS B YCTHBIX M IMHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y PellIeHus 3ajaul, KOMMEHTHUPOBATh MOJYYSHHBIN pe3ysIbTar;

B xole OOCyXIeHHs 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYKTAeMOW TeMbl, MPOOIEeMBbl,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJIEM, HAllEJICHHBIE Ha MOMCK PELIEHMS; COMOCTaBIATh CBOU
CYXJIEHUS C CY)KACHUSMHU JPYrHMX YYaCTHHKOB JUAIOTa, OOHAPYKUBATh Pa3IM4KMe U CXOICTBO
MO3UIMI; B KOPPEKTHOU (popMe (HOpMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJCTaBIATh PE3yNbTaThl pPELIEHUS 3aJauyd, OKCIIEPUMEHTa, MCCIEI0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIJIEHHUS C Y4YETOM 3ajad [pEe3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

NOHMMaTh W MHCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHONH paboThl NpHU
pelieHUMH y4eOHBIX 3a/ay; NPUHUMATh 1eJlb COBMECTHOM JIeSTeNbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOUM palbOThI, paclpeAeisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YIbTAT pabOThI; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (opmax paboTel (0OCykaeHus, OOMEH MHEHMH, «MO3rOBbIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTh paOOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JIeHaMH KOMAaHJbl, OIIEHMBAaTh KAauyeCTBO CBOErO BKJaJa B OOMMI NPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusaronm Gopmuposanue CMoiCilo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:

COCTaBJIATh IUJIaH, aITOPUTM PEUICHHs 3a/adyd, BbIOUpATh CIOCOO peHIeHHs] ¢ Yy4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTpOIIb:



BJIAJICTh HABBIKAMU IIO3HABATEIbHOM pEe(PIEKCHUM KaK OCO3HAHUS COBEPUIAEMBIX JIEHCTBHHA WU
MBICIIUTENIBHBIX ~ IPOLIECCOB, MX  PE3yJNbTAaTOB; BIAaJeTh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YIbTATA PEIICHUA MATEMATUYECKOM 3a1a4uu;

IPEIBUIETh TPYOHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTb IIPH PEIICHUU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMJECHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LENU U YCIOBUAM, OOBACHATh IPUUUHBI JOCTH)KEHUS WUIIH
HEIOCTHKECHUS  PE3YJIbTAaTOB  JCATENbHOCTH, HAXOOUTh  OWMMOKY, JaBaTb  OIICHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yuebHOro Kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oouiero o0pa3oBaHus TOJDKHO OOECIIeYrBaTh JOCTIDKEHHE CIIETYIOUIMX IPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yucjia ¥ BBIYHCIEHHUSA

OnepupoBaTh NOHATHUSAMH: PALMOHATBHOE W JICHCTBUTEILHOE YWCIIO, OOBIKHOBEHHAS M
JeCSATHYHAs APOOb, MPOLIEHTHI.

BeimonHATe  apudmeTnyeckue Omepalnud ¢ PalUOHAIBHBIMU UM J€HCTBUTEIBHBIMU
YHCITIAMH.

BremonHATh TpUOMMKEHHBIE BBIYMCICHHS, HCIIONB3YSl TpaBWIa OKPYIJICHUS, [EJaTh
NPUKHUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HNOHATHSAMM: CTENEHb C LEJIbIM TOKa3aTesleM; cTaHaapTHas (opma 3amnucu
NEMCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOW CTETEHH; WCIIOJIB30BaTh MOAXOSIIYIO (OpMY
3aIMCH IEHCTBUTENBHBIX YMCEN JIJISl PEIISHUS MPAKTHUECKUX 3aJ1a4 M MPEJICTABICHHS JaHHBIX.

OnepupoBaTb MOHATHUSAMHU: CHHYC, KOCHMHYC M TaHTEHC IPOU3BOJILHOTO  YIJa;
UCIIOJIb30BaTh 3alHMCh IPOM3BOJIBLHOIO YIJla uepe3 0OpaTHbIe TPUTOHOMETPHUECKUE (PYHKIUH.

YpaBHeHUSs] U HEPABEHCTBA

OnepupoBaTh MOHATHSIMHU: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJIOE, PAllMOHAIBHOE,
UppalMOHATILHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHE;

BomonHaTe  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX  BBIPAKEHUM W peliaTth
TPUTOHOMETPHUYECKHE YPaBHEHHUSI.

BBImoHATE TpeoOpa3oBaHus MEJBIX, PAIlMOHAIBFHBIX U WPPAIMOHAIBHBIX BBIPOKESHUH U
pelaTb OCHOBHBIE THIIBI LIEJIBIX, PAIIMOHATBHBIX U UPPALMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[TpuMeHATH ypaBHEHHsI U HEPAaBEHCTBA Uil PELICHUS MaTeMaTHYECKUX 3a]ad U 3a]ad u3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MogenupoBaTh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKCHUS,
yYpaBHEHMs, HEpaBEHCTBAa [0 YCIOBHIO 3a/lauM, HCCIEI0BAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKIUM 4 rpadpuKu

OnepupoBaTh NOHATHUSAMHU: (PYHKITHS, CTTOCOOBI 3aaHusl (DYHKIMH, 00IaCcTh ONPEICICHUS
¥ MHO>XECTBO 3Ha4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbIE (QYHKIIHH.



OnepupoBaTh MOHATUSAMHU: UYETHOCTH M HEUYETHOCTh (QYHKIUHM, HYyIH (QyHKUIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBatek Tpaguky GyHKIMHA Ui pelIeHns ypaBHEHUH.

Ctpouth ¥ yuTaTh rpa@uKu JTUHEHHON (YHKIMH, KBaJIpaTUIHOW (PYHKIIUH, CTEHEHHOMN
(GYHKIMY C LIETbIM TOKa3aTEeJIEM.

Hcnonw3oBare rpaduku GyHKIUN I MCCICIOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH TpHU
peIIeHr 3aJa4 U3 APYTruX Y4eOHBIX MPEIMETOB U PEaTbHOU JKU3HU; BBIpAXKATh (HOpMylIaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hayana maTemMaTH4yeckoro aHajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apU(METHUECKass U T€OMETpHUYECKast
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBbIBaIOIasi reOMeTpUUYecKas Mporpeccusi, CyMma
0eCKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOrPECCUu.

3aaBaTh OCIEA0BATENbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN M IPOrPECCHil AJis pEIleHUsl pealibHbIX
3a/1a4y IPUKJIAJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHIATHUSIMU: MHOXECTBO, OII€paIlMy HAJl MHOKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jijisl ONUCaHUs peallbHbIX MPOLECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPENIETICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

11 KJIIACC

Yuciia ¥ BbIYMCICHUA

OnepupoBaTh MNOHATHSIMM: HaTypaJlbHOE, L€J0€ 4YHUCIO; MCIONb30BaTh MpPHU3HAKU
JIEITMMOCTH LIEJIBIX YUCEI, Pa3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUATEIM JJIs PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAJIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JIOTapu(pM YUCIIA, TECITUYHBIE U HATypaIbHbIE JJOTapU(MBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW s MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSAMM: IIOKA3aTelIbHOE YpaBHEHUWE U HEPABEHCTBO, pEIIATh OCHOBHBIE  THIIBI
[IOKa3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BoimonHsaTe mpeoOpa3oBaHus BBIPAKEHUHM, COJEpXKAIIMX Jorapudmsl; ornepupoBaTh
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
JorapupMHUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHSAMHU: CUCTEMA JIMHEMHBIX YPaBHEHUHN U €€ PEIICHHE; UCIOJIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHHM IS PEIICHUS PAKTUYECKUX 3a4ad.

Haxomuts pemieHus npocTeMImuX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHTyallMM Ha S3bIKE anreOpbl, COCTaBJIATh BBIPAKEHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATH IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduKu



OnepupoBaTb MNOHATUSAMM: IepUOANYEcKas (QYHKLUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GyHKLINHU, TOYKH SKCTpeMyMa (yHKIHMH, HaunOoJblllee M HauMEHbIee 3HaYeHHUS (DYHKIMH Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKOM.

OnepupoBaTb  MOHATHAMHU:  rpadUKH  IOKa3aTeIbHOW,  JIorapupMuUUYeckod U
TPUTOHOMETPUUECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM INIOCKOCTH U MCIIOJIb30BaTh
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBare rpaguku (QyHKUIMN A1 MCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH W3
JIPYTruX y4eOHbIX AUCHIUILINH.

Hauana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHAas  (QyHKUUSA;  [pOU3BOAHAS  (PyHKIMM;
UCII0JIb30BaTh NT€OMETPUUYECKUNA U (U3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHns 3aau.

Haxoaute mpom3BOAHBIC 3JEMEHTApHBIX (DYHKIHHA, BBIYUCIATH MPOWU3BOJHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO JJs  MCcieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSATH PE3YyJIbTAThI UCCIIEAOBAHUS K IIOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJI€ COMATBHO-3KOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Has U UHTErpai; MOHUMAThb FEOMETPUYECKUHA U
(bu3uyeckuii CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Herorona—Jlei6uuna.

Pemate nmpuknasHele 3a1a4i, B TOM YUCIE COLMAIbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, cpeJICTBaMH MaTeMaTHYeCKOr0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NPOrpaMMmblI Bcero Kontporenvie  Ipaxrireckue o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
MHoecTBa palluOHaIbHBIX U
1 NEUCTBUTEIILHEIX YKcell. PalinoHaIbHbIE 28 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu U rpapuku. CTeneHsb ¢ 1elbM 12
HoKaszaresieM
3 ApudpmeTnueckuiit KopeHb N—OW CTEIEHH. 36 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUrOHOMETpUH. TpUroHOMEeTpHUYECKHE 44 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 10
6 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH 6 1
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHs ¢ paluoHaIbHBIM MTOKA3aTENEM.
1 [TokazarenspHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpruyeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMerpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeHneHne npon3BOIHOM 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 Harypanbnble u niensie yucna 6
8 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosuvecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
- Tema ypoka Konrposnbueie  Ilpakruueckue
n/n P Bcero % P p H3ydeHusi oOpa3zoBaTebHbIE
a0oThI a0oThI
p p pecypcsbl

1 MHOXeCTBO, OTIepaliiy HaJl MHOKECTBAMHU. 1

' Huarpammsl Ditiepa—BenHa
5 MHOXeCTBO, OTIepaliiy HaJl MHOKECTBAMHU. 1

Huarpammsl Ditiepa—BenHa

Panmonanbshble uncia. OObIKHOBEHHBIE U
3. JeCATUYHbIE APOOH, IPOLIEHTEHI, 1
OeCKOHEUHbIe IEPUOUYECKUE IPOOH

Panmonansabie yncina. OOLIKHOBEHHEIE U
4, JECSTUYHBIE TPOOH, TIPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH

Apudmernueckue oneparum ¢
S. palMOHATIBHBIMU YHCIIAMH, 1
npeoOpa30BaHus YUCIOBBIX BBIPAXKEHUN

Apudmernueckue oneparum ¢
6. palMOHATBLHBIMU YHCIIAMHU, 1
npeoOpa30BaHuUs YUCIOBBIX BBIPAXKEHUN

[Ipumenenue apoGeit U NPOLIEHTOB IS
7. peneHus MPUKIAIHbIX 33/1a4 U3 Pa3IuYHbIX 1
OTpaciei 3HAaHUH U pearbHOU KU3HU

[Ipumenenue qpoOei U IPOIEHTOB TSt
8. pELIeHUs TPUKIAAHBIX 337a4 U3 PA3TUUYHBIX 1
oTpacJieil 3HaHUM U peasbHON KU3HU

[Ipumenenue qpoOei U IPOIEHTOB TSt
9. peleHus NpUKIaAHbIX 3a1a4 U3 PasIndHbIX 1
oTpacJieil 3HaHUM U peaJbHOU KU3HU




[Ipumenenue qpoOei U IPOIEHTOB ISt

10. peleHus MPUKIAIHbIX 33a/1a4 U3 Pa3InYHbIX 1
oTpacJieil 3HaHUM 1 peaabHON KU3HU

11 [elicTBurenpHble yncia. PannonanbHele U 1
UppalnroHaIbHbIE YUCIIa

12, JleicTBuTeNbHBIE YKciia. PainonanbHbie U 1
UppalnoHaIbHbIE YUCIIA

13. Aplzi(bMeTquCKHe OIepaLuy C 1

JeHCTBUTELHBIMU YHACITAMHU
14, App{(bMeTquCKue orepanuu ¢ 1
JeMCTBUTENIBHBIMU YHCIIaAMHU
[TpuGmmxEHHBIE BEIYMCIICHUS, TPABHIIA

15. OKPYTJICHUS, MPUKUJIKA U OLIEHKA 1

pe3yibTaTa BHIYUCICHUN
[TpuGmxEHHBIE BEIYMCIICHUS, TPaBHIIA

16. OKpYTJIEHUS, IPUKU]IKA U OLIEHKA 1
pe3yibTaTa BEIYUCICHUN

17 ToxmecTBa U TOXKIECTBEHHBIC 1

npeoOpa3oBaHUs
18, ToxnecTBa U TOXK/IECTBEHHbIE 1
npeoOpa3oBaHUs

19. YpaBHeHUE, KOPEHb YPaBHEHUS 1

20. YpaBHEHME, KODEHb YPaBHEHHUS 1

21. HepaBeHCTBO, pelieHre HepaBEHCTBA 1

22. HepaBeHcTBO, penieHre HepaBEHCTBA 1

23. MeTto1 MHTEPBAJIOB 1

24. Meron uHTEpBaJIOB 1

o5 Pemenue nensix u ELpoGHo-pauHOHaanHx 1
YpaBHEHHH U HEPABEHCTB

26, Pemienue nenbix U IpoOHO-pAIIIOHATBHBIX 1

YpPaBHEHU U HEPABEHCTB




217.

28.

29.

Pemienue nenbix U 1poOHO-paiMOHAIBHBIX
YPAaBHEHUN U HEPABEHCTB
KonrtponsHas pabora o Teme "MHOXKecTBa
PaLMOHATIBHBIX U IEHCTBUTEIbHBIX YHUCEIL.
PannonasibHble ypaBHEHUS U HEPABEHCTB"
OyHKIHSI, CIOCOOBI 3aJaHUs (PYHKITHH.
B3anMHo oOpaTHbIe pyHKITUN

30.

31.

32.

OyHKIHS, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3anmHuo obpartHbie GyHKIMN

I'paduk pyakmumu. OOIACTh ONIpEeICICHHS U
MHO’KECTBO 3HaueHu ¢pyHKimu. Hynu
¢bynkuuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA
['paduk pynkuuu. O61acTh onpeneaeHus u
MHOeCTBO 3HaueHui pynxnmn. Hymn
¢ynkuuu. [IpoMexyTKH 3HAKOIIOCTOSIHCTBA

33.

YérHble 1 HeUETHBIE (PYHKLIUU

34.

YérHble 1 HeUETHBIE PYHKLIUU

35.

CreneHsb ¢ 1IETIBbIM MTOKa3aTeNIEM.
CrangaprtHas ¢popMa 3amucu
JIeMCTBUTENILHOTO YHCTIa

36.

CreneHs ¢ 1eabIM [T0OKa3aTeNeM.
CrangaprtHas ¢popMa 3amucu
JENCTBUTENIBHOTO Yncia

37.

Hcnonp3oBanue noaxozsiei hopMbl
3aMHCH JEUCTBUTEIBHBIX YUCEI IS
PEIICHHUA MMPAKTUYCCKUX 3ada4 U
IIPEICTaBICHUSI JAHHBIX

38.

Hcnonp3oBanue noaxosimeii popmbl
3alMCH JCHCTBUTEIBHBIX YUCEN JUIS
peleHus MpakTUYECKUX 3a1a4 U
IIPEICTaBICHNS JaHHBIX

39.

CrenenHasi GQyHKIUS C HATypalIbHBIM U




LEJILIM IToKa3aTeseM. E€ cBolicTBa U
rpadux
CrenenHast QyHKIUS C HATYPATbHBIM U

40. eJIbIM mokasareiieM. E€ cBolicTBa U
rpadux
a1 Apudmernieckuil KOpeHb HaTypaTbHOU
CTENEeHU
42, ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIEeHU
413, Apudmernueckuii KOpeHb HATYPATbHON
CTENEeH!
4. Apudmernueckuii KOpeHb HATYPATbHON
CTENEeH!
45, CaoiicTBa apHQ)MeTUquCKoro KOpHs
HaTypaJIbHOM CTENEeHU
16 CaoiicTBa apH(bMeTquecxoro KOpHS
HaTypaJIbHOM CTENEHU
47, CaolicTBa apH(I)MeTUquCKoro KOpHS
HaTypaJIbHOM CTENEeHU
48, CaoiicTBa apH(bMeTquecxoro KOpHS
HaTypaJIbHOM CTENEHU
19 CaoiicTBa apmi)MeTquecxoro KOpHSI
HaTypaJIbHOM CTENEHU
50, CaoiicTBa apI/Iq)MeTVquCKoro KOpHS
HaTypaJIbHOM CTETEeHU
51 JlencTus ¢ apnti)E/[eTquCKI/IMH KOpHSIMH
N—O¥i CTENEHU
50, HeiicTBust ¢ apI/I(I)\IYIeTI/I‘-IeCKI/IMI/I KOPHSIMH
N—O# cTeneHu
53 HetictBus ¢ apn(i)E/IeTquCKI/IMH KOPHSIMU
N—oli CTENEHU
o4, JlevicTBus ¢ apu(METHUECKUMHU KOPHIMHU




N—O0il cTereHu

55.

56.

JleiicTBus ¢ apuMEeTHUESCKUMHU KOPHIMU
N—Ol CTEeNeHU

JleiicTBusI ¢ apuMETHUECKUMU KOPHIMH
N—O0il cTereHu

S7.

58.

JlelicTBus ¢ apuMeTUUECKUMHU KOPHIMU
N—Ol CTEeNeHU

JleiicTBHsI ¢ apuMETHUSCKUMU KOPHIMH
N—o0ii cTereHu

59.

JleiicTBHsI ¢ apuMETHUSCKUMU KOPHIMH
N—o0ii cTereHu

60.

61.

JleiicTBust ¢ apu)METUUECKUMU KOPHIMH
N—Ol CTEeNeHU
Pemenne nppannoHaIbHBIX YPABHEHUHN U
HEPABEHCTB

62.

63.

Pemenue nppanroHanbHbIX YpaBHEHUN U
HEpPABEHCTB

Pemenne nppannoHaNbHBIX YPABHEHUHN U
HEPABEHCTB

64.

Pemienune uppanmoHanbHeIX YpaBHEHUH U
HEPABEHCTB

65.

66.

Pemenue nppauroHaNbHBIX YPAaBHEHUN U
HEpPaBEHCTB

Pemenue nppanvoHanbHbIX YPAaBHEHUN U
HEPABEHCTB

67.

68.

Pemenue nppauroHaNbHBIX YPAaBHEHUN U
HEpPaBEHCTB

Pemenue nppanlnoOHaNIbHBIX YPAaBHEHUHN U
HEPABEHCTB

69.

Pemenue nppaunoHanbHbIX YPABHEHUN U
HEPABEHCTB




Pemienue nppanyoHaabHbIX YpaBHEHUN U

70. 1
HEPaBEHCTB
71. CoiicTBa u rpaduk KOpHS N-0il CTENeHN 1
72. CoiicTBa u rpaduk KOpHS N-0il CTENEeHN 1
73. CoiicTBa u rpaduk KOpHS N-0il CTENeHN 1
74. CoiicTBa u rpaduk KOpHS N-0il CTENEeHN 1
75. CaoiicTBa U rpadK KOpHSI -0l CTEIeHH 1
KonrponbHas pabota no reme
76. "ApupMeTHuecKuil KOpeHb N—Oi CTETICHH. 1
HppaunoHaibHble YpaBHEHUS U
HepaBeHCTBa"
77 CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOTO 1
apryMeHTa
78 CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO 1
apryMmeHTa
79 CuHyc, KOCUHYC U TaHT'€HC YUCJIOBOTO 1
apryMeHTa
80 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO 1
apryMeHTa
81 ApKCHHYC, apKKOCHHYC U apKTaHI€HC 1
YHCIIOBOTO apTyMEHTa
82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIOBOTO apryMeHTa
83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apTyMEHTa
84 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIOBOr0 apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
85. ompeieTICHUEe TPUTOHOMETPHUUECKUX 1
(GYHKIMN YUCIOBOTO apryMeHTa
86. Tpuronomerpuyeckas OKpyKHOCTb, 1




OIpe/IeTICHNEe TPUTOHOMETPHYECKUX
(GYHKIMN 9UCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,

87. ompeeIeHUE TPUTOHOMETPUUECKHIX 1
(GYHKIMN 9UCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

88. oTpeieTICHUE TPUTOHOMETPHUUECKHIX 1
(GYHKIWN 9MCIOBOTO apryMEHTa
89. OCHOBHBIEC TPUTOHOMETPUYECKHE (OPMYITBI 1
90. OCHOBHBIEC TPUTOHOMETPUYECKHE (OPMYITBI 1
91. OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1
92. OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1
93. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
94. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYITBI 1
95. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYITBI 1
96. OcCHOBHBIE TPUTOHOMETpUYECKHE (OPMYITBI 1
97 [Ipeo6paszoBanue TPUTOHOMETPHECKHX 1
BbIp)KEHU I
98, [TpeoGpa3oBanue TPUTOHOMETPHECKHX 1
BBIpOKEHU I
99 [Tpeobpa3zoBanue TPUTOHOMETPHECKHX 1
BBIpXKEHU I
100. [IpeobpazoBanue TPUTOHOMETPUECKHX 1
BBIpOKEHU I
101, [Tpeobpa3zoBanue TPUTOHOMETPHECKHX 1
BbIp)KEHU I
102, [Tpeobpa3zoBanue TPUTOHOMETPHECKHX 1
BBIp)KEHUI
103, [IpeobpazoBanue TPUTOHOMETPHECKHX 1
BBIPAKCHUI
104. [IpeoOpazoBaHKe TPUTOHOMETPUUIECKUX 1




BBIPAXKEHUI

[IpeobpazoBaHre TPUTOHOMETPUYECKUX

105. . 1
BBIpKEHU I
106. [IpeobpaszoBanue TPUrOHOMETPHYECKHIX 1
BbIp)KEHUI
107. Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1
108. Pemenyie TpUroHOMETpUYECKUX ypaBHEHUIN 1
109. Pemienurie TpUroHOMETpUUECKUX ypaBHEHUI 1
110. Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
111. Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
112. Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
113. Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHHUN 1
114. Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
115. Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
116. Pemenne TpUroHOMETPUYECKUX ypaBHEHUI 1
117. Pemenne TpUroHOMETPUYECKUX ypaBHEHUI 1
118. Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
KontponbHas padora no Teme "Popmysibt
119. TPUrOHOMETpUH. TpUroHOMETprUYeECKre 1
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
120. IOCJI€A0BATENbHOCTEN. MOHOTOHHBIE 1
MIOCJIEIOBATEIEHOCTH
[TocnemoBaTenbHOCTH, CIIOCOOBI 33TaHUS
121. IOCJI€0BaTENbHOCTEN. MOHOTOHHBIE 1
MIOCJIEIOBATEIEHOCTH
Apudmernueckas U reoMeTpuyecKas
199 nporpeccuu. Mcnonp3oBaHue IPOTrpeccuu 1
IUIsl pELIeHUs peabHbIX 33134
MPUKIIAJIHOTO XapakKkTepa
123. Apudmernueckas U reoMeTpudecKas 1




nporpeccuu. Vcnonb3oBaHue nporpeccuu
JUTSL peLlIeHUs peaibHBIX 3a]1a4
MIPUKJIAIHOTO XapaKTepa

Apudmerrueckas u reoMeTpuyecKas
nporpeccuu. Mcnonp3oBaHue IpOTrpeccuu

124. 1
JUIsl pELIeHUs peabHbIX 3a7a4
MPUKIIQIHOTO XapakTepa
beckoHeuyHO yObIBaroIasi reoMeTprUIecKast
125. nporpeccusi. Cymma 6€CKOHEYHO 1
yOBIBaroIeil reOMETPUIECKON MPOTPECCHH
beckoHeuyHo yObIBaroI1as reoMeTpruiecKas
126. nporpeccusi. Cymma 6€CKOHEYHO 1
yOBIBaroIei reOMETPUIECKON MPOTPECCHH
127. @opMyi1a CII0KHBIX IIPOLIEHTOB 1
128. @dopmyIa CI0KHBIX TPOLEHTOB 1
129. dopmyIa CI0KHBIX TPOLEHTOB 1
130. dopmyIa CI0KHBIX IPOLEHTOB 1
O0o001Ienne, cucTeMaTH3alis 3HAHUH 3a
131. Kypc aiareopbl 1 HayaJl MaTeMaTH4YeCKOT 0 1
ananm3a 10 kmacca
O0001Ienre, cucTeMaTA3alMs 3HaHUH 3a
132. Kypc ayireOphl U HadaJl MaTeMaTHYeCKOTO 1
aHasin3a 10 kiacca
133. HtoroBast KOHTpoJIbHAs paboTa 1
O06006111EH1E, CUCTEMATU3allUs 3HAHNH 3a
134. Kypc anreOpbl 1 Hadyal MaTeMaTH4eCKOro 1
aHanmu3a 10 knacca
O06006111EH1E, CUCTEMATU3AlIUs 3HAHNH 3a
135. Kypc anreOpbl 1 Hadyal MaTeMaTHYeCKOTO 1
anayimsa 10 xiacca
136, O0001Ienre, cucTeMaTH3aIus 3HaHUH 3a 1

Kypc anreOpbl 1 Hadyal MaTeMaTHYeCKOTO




‘ anayim3a 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136




11 KJIACC

Ne
n/n

Tema ypoka

CrenieHb ¢ palHuOHAJIbHBIM ITOKA3aTCJIEM

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CBoiicTBa creneHu

[TpeoOpazoBaHue BhIpAXKEHHIA, COIEPIKAIITIX
paloHaIbHbIE CTETICHU

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
palroHaIbHbIE CTETIEHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
paloHaIbHBIE CTETICHH

ITokazaTenpHbIE YpaBHCHHA U HCPABCHCTBA

© 0 N o

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA
ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

11

IToka3arenbHble YypaBHEHUsI U HEPABEHCTBA
[ToxazatenbHast pyHKIM, €€ cBOICTBA U
rpadux

N

12

KonTponbhas pabota no teme "CreneHs ¢
palroHATFHBIM TTOKa3aTeNIeM.
[TokazaTenpHas ¢hyakuus. [lokazarensHbIe
YpaBHEHHUs U HEpPaBEHCTBA"

13

Jlorapudm uncna

14

JlecaTuUHbIE U HATypaJIbHBIE JTOTapH(PMbI




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [IpeoOpazoBanne BEIpaKEHHIA, COACPIKALIIX
JorapuMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

99 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U
rpaduk

24 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
cBOIicTBa U rpaduKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckue GyHKINU, UX
CBOMCTBa U Tpaduku

08 Tpuronomerpudeckue GyHKINHU, UX

CBOMCTBa U Tpaduku




[IpuMepsl TPUTOHOMETPUIECKUX

29
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTtponpsHas padora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBA. TpuroHoMeTprudeckne
GYHKIINHT U UX
rpa¢uku. Tpuronomerpudeckue
HepaBeHcTBa"

34 HenpepeiBHble QyHKINT

35 MeTtoa HHTEepBaIOB /s peIIeHUs
HEPaBEHCTB

36 MeToa HHTEePBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [TpousBomHas GyHKITHH

38 [IpousBoanas GpyHKIUU

39 ['eomeTpuyeckuii 1 GU3NIECKUIT CMBICI
IIPOU3BOJHOMN

40 I'eomerpuueckuii u puzndecKuil CMBICI
MIPOU3BOAHON

41 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIUN

42 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 .
Y4acTHOTO (PyHKIMH

44 [IpousBonHas CyMMbl, IPOU3BEACHMUS,
4acTHOTO (DYyHKIIMHA

45 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
YacTHOTO (PyHKIMH
[IpuMeHeHne npou3BOIHON K

46 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

47 UCCIIEIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

48 WCCJICIOBAHHIO (DYHKIIMI HAa MOHOTOHHOCTh
U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
1 DKCTPEMYMBI

50 Haxoxxaenne HanbobIIero 1 HANMEHBILIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

51 Haxoxaenne HanbobIIero 1 HANMEHBIIIETO
3HaYeHUs PYHKIIMH Ha OTPE3Ke

59 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3HaYeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxaenne HanbombII1ero 1 HANMEHBILIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

54 Haxoxxnenne HauOoJbIIEero 1 HAUMEHBIIETO

3HaYeHUs (PYHKIIMH Ha OTPE3Ke




Haxoxc;[eHHe HanOOJIBIICT0 ¥ HAUMEHBIIICTO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUs
CKOpOCTH TIpolLIecca, 3aJJaHHOTO (popMyIoi
WM Tpad KoM

57 KonTtponpsHas pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHomn"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

50 WuTerpain, reomeTpudecKkuii U Gu3ndecKuit
CMBICTT MHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gu3ndecKuit
CMBICTT MHTETpaja

62 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICII HHTETpajIa

63 Brruncnenue uHTerpana no hopmye
Herorona—Jleiibauma

64 Brruucnenue uaTerpana no gpopmyie
Herorona—Jleiibauma

65 Brruucnenue uaTerpaia no gpopmyie
Herorona—JleitOnuma

66 Brruncnenue uaTerpana no hopmyie
Herorona—Jleiibauma

67 CucTemMbl TUHEHHBIX YpaBHEHUH

68 CucreMbl TUHEHHBIX YpaBHEHUH

69 Pemenne mpukiagHbIx 3a1a4 ¢ TOMOIIBIO




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

70

71

72

Penenne nmpukiaaHbIX 3aa4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Cucremsl COBOKYITHOCTH LECJbIX,
pallruOHAJIbHbIX, UPPAIUOHAJIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/ILIeCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

Cucrembl COBOKYITHOCTH LCJIBIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YpaBHEHH U HEPABEHCTB

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Hcnons3oBanue rpadukoB GyHKIUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKIUN A7
pELIEeHUs] ypaBHEHUI U CUCTEM

[Ipumenenne ypaBHEHUNA, CUCTEM U
HEPABEHCTB K PEIICHUIO MaTEMATUYECKUX
3a/1a4 1 3a/1a4 U3 pa3IuIHbIX 00JacTei
HAyKU U PEAIbHOU KU3HU

78

KonTtponbnas padora no teme "MHTerpan u




ero npuMeHeHus. Cucremsl ypaBHeHU"

HaTypanLHHe M LCJIbIC YHCJIa B 3aJa4ax U3

7 peaabHOM KU3HU

80 HarypanbHble U 11e/1ble Yrclia B 3a/1a4ax 13
peaIbHOM KU3HU

81 HarypanbHble U menpie 9ucia B 3aja4ax u3
pEATbHOM KU3HU

82 [Tpu3HaKy AEITMMOCTH LETBIX YUCEI

83 [Tpu3HaKK ETUMOCTH LIETBIX YHCET

84 [Tpu3HaKy ACIMMOCTH LEIBIX YUCEI

85 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHUU. YpaBHEHUS

86 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

88 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUSA

89 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS
3HaHWM. Y paBHEHUS

90 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHUU. YpaBHEHUSA

01 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHui. HepaBeHcTBa

92 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii. HepaBeHnctBa

93 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3AIUS




3HaHui. HepaBeHcTsa

94 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHui. HepaBencTsa

95 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHuW. CucTeMbl ypaBHEHUH

9 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHuil. OyHKUMH

08 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOJBbHAS paboTa 1

100 HToroBas KOHTpOJIbHAsA paboTa
O06006111EH1E, CUCTEMATH3allUs 3HAHNH 3a

101 KypcC aJireOpbl ¥ HayaJl MaTeMaTU4eCKOTro 1
ananm3a 10-11 ximaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHWH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTUIeCKOTro 1
aganm3a 10-11 ximaccoB

OBILIEE KOJIMYECTBO HACOB I10 102

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa v Hadyasla MaTemaTuueckoro anaiauza 10-11.Anumos 111.A.
IIpocsemenne 2023

AnreOpa u Hauanmo maremaTudeckoro anaimsa 10,11 Mep3msk
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Anre0Opa u Havajia MaTEMaTUYECKOTO aHanu3a. J{unakTHIecKue MaTeprabl.
[[Tabynun M.U, TkaueBa M.B. IIpocemenue 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

https://skysmart.ru/

https://eqge.sdamaqia.ru/

https://resh.edu.ru/subject/51/ resh.edu.ru


https://skysmart.ru/
https://ege.sdamgia.ru/

