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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «AnredOpa M Hadala MaTeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEeIbHOIO CTAaHIApTa CpenHEero odmiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMH, MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPBLIBHOI'O
00pa3oBaHus, EIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIBHOTO PA3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIA N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4YECKOIO aHaIM3a» SIBIISETCS OJHUM W3 Hamboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJbI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YeHMs] BCEX E€CTECTBEHHO-HAayuYHBIX KypCOB, a C JIpyrou
CTOPOHBI, (QOPMHPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HEOOXOIUMOM JIJI OCBOCHHS KYPCOB HH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydJalluecs OBJaJIeBAlOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOHN HAyKH,
KOTOpast (GOpMyJIHPYET CBOU JOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anreOpbl 1 Havam MaTeMaTHYECKOTO aHAJIM3a 3aKJIa/bIBAa€T OCHOBY ISl YCIICITHOTO
OBJIaJICHUA 3aKOHaMU CI)I/IBI/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, ITIOHUMaHUs1 OCHOBHBIX TCHIIGHIII/Iﬁ 9KOHOMHKHAN
U OOIIECTBEHHOW JKW3HHW, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATH UX B HOBCCIIHGBHOﬁ )km3HU. B TOXE
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYECKU CTPOrMMHU MATCMATUUYCCKMMU KOHCTPYKHOUAMU
pasBUBACT YMCHUC HaAXOAWTb 3aKOHOMCPHOCTH, 00OCHOBBIBATL HMCTHHHOCTD YTBCPKIACHUA,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abcTparupoBaHHWE W aHaJOrHio, (opMHUpYeET
Kp€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pbl 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaJaM3a B CTApLIEH IIKOJIE YYalllMecs MOJy4aroT HOBBIM OIBIT PEIICHUs IMPUKIAIHBIX 3a1ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHYeCKHX MOJEJeH pealbHbIX CHTyalluid U
HHTCpHpETAllM  IMOJTYYCHHBIX peHIeHI/II\/'I, S3HAKOMATCA C TOpUMEpaMu MATCMATHYCCKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATHYECKUMH
OTKPBITUAMHU U UX aBTOpPaMHU.

Kpr O6J'IaI[a€T 3HAaYUTCJIIBHBIM BOCIIUTATCIIbHBIM ITIOTCHIIMAJIOM, KOTOpI:Iﬁ PCAIN3YETCA KaK
Yyepe3 y4eOHbII MaTepual, ClIOCOOCTBYIONMIMK (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenupuky ydeOHOW NeATeNbHOCTH, TPeOyIoleld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
HpOI[OJ'DKI/ITeJ'IBHOI\/'I KOHLOCHTPAIMKM BHUMAaHUSA 1 OTBETCTBCHHOCTHU 34 HOJ'Iy‘-IGHHBIfI pE3yiabTaT.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO aHA3a JISKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hadaja MaTeMaTHYECKOTO aHAIIN3a» BKITFOYAET CIIEAYIOIINE
coJlep)KaTebHO-METOAMYeCKe JUHUM: «Uucna u BelUUCIeHUsS», «DyHkumu u rpaduxmm,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTn4yeckoro anasm3a, «MHOKECTBA U JIOTHKAY.
Bce ocHoBHEBIE COACPIKATCIIBHO-MECTOANUYCCKUC JIMHUHU H3YYAalOTCA Ha MPOTSIKCHUW ABYX JIET
o0y4eHHs B cTaplieid IIKOJe, eCTECTBEHHO JOMOJHSS IPYT Apyra M IOCTENEHHO HACHIMAsCh
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HOBBIMU TEMaMH U paszaenamu. [laHHBIN Kypc SBISETCS HHTETPAaTUBHBIM, IOCKOJIBKY 00bEINHSAET
B cebe coiep)kaHue HECKOJIbKUX MaTeMaTHYeCKUX IUCHUIUIMH: anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUI aHaIu3, TeOpust MHOXKeCTB U JIp. ITo Mepe Toro kak ydamniyecs OBJIaJEBAIOT BCE
Ooiee IMMPOKUM MATEeMaTHYECKUM ammapaToM, y HHUX IOCIEA0BaTeNbHO (GOpMHpYETCS U
COBEPUIEHCTBYETCSI YMEHHE CTPOUTh MaTEMAaTUYECKYIO MOJIEb PEAJIbHOU CUTyalluu, IPUMEHATh
3HaHUS, TOJYYEHHBIE B Kypce «Airedpa M Hadansa MaTeMaTHYECKOTO aHAIM3a», JUIs PELICHUs
CaMOCTOSITENIbHO CPOPMYTUPOBAHHONH MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETHPOBATH
IIOJIyYEHHBIN pe3yibTarT.

CopneprxaTenpHO-MeTOANYEeCKast TUHUS «HHca 1 BBIYUCICHUS» 3aBepiIacT (POpMUPOBAHHE
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLJI0 HAYaTO B OCHOBHOM mIKoie. B
cTapumieil mKkoje oco0oe BHUMaHHUE yrenseTcs (OPMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIIMX B CeOs HCIIOIB30BAaHHE PA3IMUHBIX (OPM 3aluCH ACHCTBUTEIHLHOTO
YyHClla, YMEHHE PAlMOHAJIbHO BBINOJIHATH JEHCTBUS C HUMH, Ji€laTh NPUKUJIKY, OLIEHUBATH
pesynabTar. OOy4aromuecs: MOJy4YaroT HABBIKM NPUOIMKEHHBIX BBIYMCICHUH, BBIMOJHEHHUS
JeMCTBUH C YHMCIaMH, 3alMCAaHHBIMH B CTaHIAPTHON (hopMe, MCIIOIb30BAaHMS MaTeMaTHYECKIX
KOHCTaHT, OLICHUBAHMSI YUCIIOBBIX BbIPAXKECHUI.

JIunus «YpaBHEHUS M HEPABEHCTBA» peaIU3yeTcss Ha MPOTSHKEHUHM BCEro OOY4eHMs B
CTapliedl WIKOJE, IOCKOJbKY B KaXIOM pasfeie IpOrpaMMbl IPEAYCMOTPEHO peIIeHUue
COOTBETCTBYIOIIMX 3a7ad. O0yyarommuecs OBIaeBalOT pa3IMUYHbIMU METOaMU PEIIECHUS LEbIX,
palMoHATBFHBIX, HPPALMOHAIBHBIX, TOKA3aTeIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YpaBHEHUM, HEPABEHCTB U UX cucteM. [loyueHHble yMEHUS UCIIOJB3YIOTCS MPU UCCIEA0BAHUN
(GyHKIMI C IOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/1ad M 3aJa4 Ha HaXOXKICHHUE
HanOOJBIINX W HAMMEHBIINX 3HaUeHWH (yHKIMU. JlaHHaAs conepKaTenbHast JIMHUS BKIIOYACT B
cebst Takxke (GopMHUPOBaHHE YMEHUH BBITIOJIHATH pacuéThl 0 opMysiaM, IPeoOpa30BaHUs 1IEIbIX,
PalMOHATILHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, @ TAK)KE BBIPAXKECHUI,
CoJepXKalMX CTEeNeHH M Jorapudmel. briarogaps wu3yueHuro anreOpanyeckoro Marepuana
IMPOUCXOIUT JalibHENIIee Pa3BUTHE aITOPUTMUYECKOTO U aO0CTPAKTHOTO MBILIUICHUS y4allluxcs,
(GopMUpPYIOTCS HaBBIKM JEIYKTHUBHBIX pPAacCyXKJI€HUH, paboThl C CHUMBOJIBHBIMH (opMamy,
IPEJICTaBICHNs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEHN B BHJI€ PaBEHCTB UM HEpaBEeHCTB. Airedpa
npearaeT 3pGeKTUBHbIE HHCTPYMEHTHI JJIs PELICHHS TPAKTUYECKUX M €CTECTBEHHO-HAyYHBIX
3a/1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopnepxarenpHo-MeTonnYecKass JUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcsl ¢
JPYTMMHU JIMHUSIMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3aJIa€T MOCIIEJ0BATEIbHOCTD N3YUEHUs
MaTepuaia. M3yueHue cTeneHHoM, oKa3aTeabHO!, JOorapupMUIecKo U TPUTOHOMETPUUECKUX
GyHKIMHI, UX CBOMCTB U rpadUKOB, UCHOJIb30BaHNE (YHKIMH AJIs pelIeHHs 3ajad U3 JAPYTrux
y4eOHBIX PEIMETOB U PEATLHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHaJIN30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu aToM Oosbiioe BHUMaHKE yaenseTcs: GOpMUPOBAHUIO
YMEHHMsI BBIpaKaThb (OpMyJaMHU 3aBUCUMOCTU MEX]Y Pa3IMYHbIMHM BEIMYMHAMHU, MCCIIEI0BATh
NoJyueHHbIe PYHKIIMH, CTPOUTH WX Tpaduku. MaTtepuan 3Toi coaepkaTeabHONW TMHUH HalleJeH
Ha pa3BUTHE YMEHHUH M HaBBIKOB, MO3BOJISIOUINX BBIPA)KaTh 3aBUCIMOCTH MEX1Y BEITUYMHAMU B
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PasBUTHIO AJITOPUTMUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETU3aluH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxatenpHas auHUsA «Hadana mareMaTHUecKoro aHajin3ay MO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPyr Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33134, TOCTYIHBIX 00yJaromuMcs, y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH IpaduKu (DYHKIHA, OTPEACIATh UX
HanOOJbIINE U HAUMEHBIINE 3HAUCHUS, BEIUMCIIATE TUIOMAAN (GUTyp U 0OBEMBI TEl, HAXOAUTh
CKOPOCTM W YCKOpeHHs TmpoueccoB. JlaHHas copaepkaTenbHasl JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHSI MAaTEMAaTUYECKHX MOJICJIeH peajbHBIX CHTyalud, HaXOXKICHUS
HAWIYYIlIero pemieHusl B NPHUKIATHBIX, B TOM YHUCIE COIMAIbHO-IKOHOMHUYECKUX, 3a/1a4ax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opManbHO-JIOTUYECKOT0 M KPEaTUBHOTO MBIIUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOMINXCSI PE3YNIbTaTaxX, MOJYYCHHBIX B XO/I€ Pa3BUTHUS MAaTEMAaTUKU KaK HAyKH, U MX aBTOpax.

CopnepxaTenpHO-MeToAn4YecKast JTUHUS «MHOXECTBa U JIOTHKa» B OCHOBHOM TIOCBSIIICHA
AIIEMEHTaM TEOPHH MHOXKECTB. TEOpETHKO-MHOKECTBEHHBIE TIPEACTABICHUS TPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH W MPEUIaraloT Haubosiee YHUBEPCAIBHBIA S3BIK, 00BEIUHSIOMINI
BCE pa3/ieibl MaTeMaTUKH M €€ TPHIOKEHHWH, OHHM CBS3bIBAIOT pPa3HbIE MaTeMaTHYECKUE
JUCHUTUTMHBL B eauHoe Iienoe. [103ToMy BaKHO JaTh BO3MOXKHOCTH IIKOJIBHHUKY TOHUMATH
TEOPETUKO-MHO)KECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMAaTHKH W HCHOJb30BAaTh €ro Juis
BBIPQ)KEHUS] CBOMX MBICIICH.

B kypce «AnreOpa u Hadajga MaTeMaTUYECKOro aHAJIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallui, UCCIEAOBAaHUS 3TUX MOJIENICH C MOMOMIBIO anmnapaTa ainreopsl U
MaTeMaTHYECKOTO aHAIM3a W HWHTEPIPETAUU TONYYEHHBIX pe3yabTaTOB. Takue 3aJaHus
BIUIETEHBl B KAXIBI W3 Pa3leNOB IPOTPaMMBI, MMOCKOJIBKY BECh MaTepuall Kypca HIMPOKO
UCTIONB3YETCS ITISl PeLIeHHs TIPUKIaTHBIX 3a1a4. [Ipu pemennn pearbHbIX MPaKTHIeCKUX 33134
ydampecss  pa3BUBAlOT  HAOJNIOJATENbHOCTh,  YMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCHOJIb30BaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpoOIeMy.
JlesTenpbHOCTh TIO (OPMHUPOBAHUIO HABHIKOB DEIICHUS TNPHUKIATHBIX 337ad OpraHu3yeTcs B
IpolLecce U3yYeHHs BCeX TeM Kypca «Anredpa n Hadajga MaTeMaTUYECKOTO aHaIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM miaHe Ha M3y4yeHHe Kypca anreOpbl U Hauyajl MaTeMaTHYeCKOro aHaian3a Ha 0a30BOM
ypOBHE OoTBOJIUTCA 2 Yaca B Henento B 10 kmacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a Ba
roja ooyuenust — 170 gacos.
COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
Yucia v BbIYUCICHUSA
Panmonaneupie uyncna. OOBIKHOBEHHbIE U JAECATUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue ApoOu. ApudmMeruyeckue oOmNepaluud C  palUOHAIBHBIMH  YHCIIaMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHue apoOell W MPOLEHTOB IS pELIeHUs

MIPUKJIAHBIX 33]1a4 U3 Pa3JIUYHbIX OTPACIIEH 3HAHNUN U PEAIbHOW KU3HH.
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JeiicTBuTenpHble yKcna. PanuoHanpHBIe W MppalMOHANbHBIE uyucia. Apudmernueckue
olepanuu ¢ JACHCTBUTEIbHBIMHU uuciamMu. [IpuOmmkEHHbIe BRIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IPUKUAKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUM.

Cremnenb ¢ menbiM nokazatesnieM. CtaHmapTHas gopma 3amucH JEHCTBUTEIBHOTO YHCA.
Hcnonb3oBanue moaxofsmeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN JJI  PELICHUs
IIPAKTUYECKUX 3aJa4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JledictBus ¢ apudmerndaeckumMu
KOPHSIMU HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOTO apryMeEHTA.

YpaBHeHusI U HePaBEeHCTBA

ToxecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHMUS.

[IpeoOpa3oBanre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

VYpaBHeHue, kopeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo 1 MHTEpBaJloB.

Pemenue nensix 1 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppaninoOHaIbHBIX YPaBHEHUN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

[IpuMmeHeHrEe ypaBHEHH M HEPaBEHCTB K PELIEHUI0 MAaTEMAaTUYECKUX 3aJad M 3a1ad u3
Pa3IUYHbBIX 00J1aCTe HayKU U peaJIbHOM JKU3HH.

DyHKIUHN U TpagUKH

Oynk1wus, crocoosl 3ananus Gynkun. I'padux Gyaxnun. Bzanmuo oOpatHbie GyHKINN.

Ob6nacTp ompeneneHus © MHOXecTBO 3HaueHui ¢pyHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (QYHKIUU.

CrenenHast QyHKIUsI ¢ HaTypajJbHBIM U IIENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHs N-0W CTEHEHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (QYHKIMH
YHUCIIOBOT'O apryMeHTa.

Hayana maTeMaTH4ecKOro aHajmsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHHsl  IOcieoBaTeabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reOMeTpUUECKON MPOTrPeCcCUU.
®opmyna CIOXKHBIX MPOLEHTOB. Vcrnonb3oBaHHe MPOTPECCHM JJIsl PEIIEHUs peallbHbIX 3a/1ay
MPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoO)kecTBO, onepanuu HajJ MHoxecTBaMu. [{narpammsl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O arlfapara Jjisi OMHCAHMs peajbHBIX MPOLECCOB M SBJIECHUH, MpH
pelleHnu 3aa4 U3 IpYrux y4eOHbIX MMPEIMETOB.

Onpenenenne, Teopema, CIEACTBUE, T0KA3aTEIbCTBO.

11 KJIACC



Yuciia 1 BLIYUCICHUA

Harypanbnsle u nensie yucna. [Ipu3Haku JeIMMOCTH LHEIbIX YUCEIL.

Crenens ¢ pallMOHaIbHBIM Moka3areneM. CBOWMCTBa CTEIICHH.

Jlorapudm uucna. [lecaTnynble U HATypaJIbHBIE JOTapHU(MBI.

YpaBHeHUs M HEpaBEHCTBA

[IpeoOpa3oBanue BEIpaKEHUH, COACPIKAIINX JIOTApU(PMBIL.

[TpeoOpa3zoBaHne BbIpaXKEHU, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMM. PenieHue NpukiaaiHbIX 3a1ad C [OMOLIbIO CHUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a1ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DyHKIUHN U TpaPUKH

Oyukuus. [lepuoguueckue  ynkuuu. IIpomMexyTku  MOHOTOHHOCTH — (DYHKIIMH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HauOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpudeckne QyHKINU, UX CBOHCTBA U Tpa(UKH.

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

Hcnons3oBanue rpadukoB GYHKIUHN ISl peIICHUS] YPABHCHUHM U TMHCWHBIX CUCTEM.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Hayana maTreMaTH4ecKoro aHajaimsa

HenpepeiBable pyHKIIMU. MeTon HHTEPBAJIOB /1JIs1 pELICHHS] HEPABEHCTB.

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

[TpousBoaHble 3neMeHTapHBIX (YHKIUH. DOopMynbl HaXO0XKAECHUS MPOU3BOJHOM CYMMBI,
MIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[TpyMmeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenne HanbombI1ero 1 HaMMEHbILEro 3HAYeHHs] YHKIIMM Ha OTPE3KE.

IIppuMeHeHrne NpPOW3BOMHOM [UISl HAXOXKJICHMS HAWIY4IIErO pPEIICHUS B IPHUKIAJIHBIX
3a/1a4ax, JJIs ONpeeNIeHUs] CKOPOCTH IMPOLIecca, 3a1aHHOT0 (GOpMYIIO Ui TpaduKoM.

[TepBoobOpaznas. Tabauma nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuil M (¢U3MYECKUl cMbIci. Bblunmcienue MHTErpana Imo
dbopmyne Hetorona—JleniOnuna.



INJIAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro mnpeamera «MaTemaTukay JOJDKHO 0OeCredHMBaTh JOCTHIKCHHE HA
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CIHCAYIONIMX JUYHOCTHBIX, METAlpPEIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIIHTATOB!

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE pPEe3yNbTaThl OCBOCHHS TMPOTpaMMBbl ydeOHOro mnpeamera «MareMaThuka»
XapaKTEPU3YIOTCS:

I'paxkranckoe BoCIUTaHUE:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp TPa)kIaHCKOrO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TarpuoTnyeckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’KIaHCKON NAEHTUYHOCTH, YBaXKEHUS K IIPOILJIOMY U
HACTOAILIEMY POCCHICKOW MAaTEMATHKH, LIEHHOCTHBIM OTHOLIEHUEM K JTOCTHXKEHUSAM POCCUICKUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIPYruX HayKax, TEXHOJOTUsIX, chepax SIKOHOMHUKH.

JyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETHUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYasg OCTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pPEIICHHH, pacCyXIeHUW; BOCHPUUMYHBOCTBIO K
MaTeMaTUYECKUM aCTEKTaM Pa3JIUYHbIX BUJOB HCKYCCTBA.

PuU3nYECcKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHUS NPUMEHATH MaTeMaTHYEeCKHWE 3HAaHWUA B MHTEpecax
37I0pOBOTO U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mMuTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PEryyispHas (Quznueckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MPHU 3aHATHUSIX CIIOPTUBHO-030POBUTEIHHON
JIEATEIIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM IIEHHOCTH TPYAOIIOOHS; MHTEPECOM K Pa3IMUHBIM
chepam npodeccHOoHaTBFHON NEeITeTbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOp Oymymiel mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHMIO HAa TPOTSHKEHUH BCEH KU3HHU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a7]a4 MaTEMAaTUYECKOW HAIPaBICHHOCTH.

DKOJIOTUUECKOE BOCIIUTAHHUE:



c(OPMHPOBAHHOCTHIO HKOJIOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
r00aNbHOTO  XapakTepa OJKOJOTMYECKHMX  IpOoOJieM; OpUEHTalue Ha  NpPUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7ad B O0JIaCTU OKPYXKAloUIe cpelbl, IIIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAIOLIEN CPEJIbI.

I{eHHOCTH HAyYHOTO ITO3HAHMUSL:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW NMPAKTHKH, TOHUMAHUEM MaTeMaTHYecKOW HAyKH Kak chepbl
YeJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOM KYJIbTYpOM KaK CPEICTBOM ITIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATH IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIBHOCTh NHIUBUIYAIBHO
U B IpyIIeE.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 0byyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UHeCKUX, UCCAe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
ba3oBbie norMYeCKHe NEUCTBHS:
® BBIIBIISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHICCKUX O0OBEKTOB, TIOHATHH,
OTHONIICHUN MEXIy MOHATUAMH; (OPMYIUPOBATH OMNpEAENeHUs MOHATHH; yCTaHAaBIUBATh
CYIIECTBEHHBIA MPHU3HAK KJIacCU(PHUKAIIUU, OCHOBAHUS ISl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAIN3A;
® BOCIpPUHUMATh, (QOPMYITUpPOBaTH M MPEoOPa3OBBIBATH CYXKIACHHS: YTBEpAUTEIbHBIE U
OTpUIaTeNbHbIE, EANHIUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE,
® BBHIIBISITH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MPOTHUBOpedHs B (akTax,
JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX;, TpeiaraTh KPUTCPUU JUIS  BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

® TIPOBOAUTH CAMOCTOSATEIHHO JIOKA3aTEIhCTBA MAaTEMATUYECKUX YTBEPXKIEHUHN (IpSIMbIE U OT
MPOTUBHOTO), BBICTpPAaWBAaTh AapPryMEHTAIUIO, TIPUBOJAWTH MPUMEPbl H  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI H BHIBOJIBI;

e BbHIOMpaTh CHOCOO peuieHus] yueOHOM 3a1auyil (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILEHUS,
BBIOMpaTh HaNOOIIee MOIXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).
bazoBsle nccnenoBarenbckue JecTBuUs:

® WCIONB30BaTh BOMPOCHI KaK HCCIEIOBATENbCKHM MHCTPYMEHT IMO3HAHUS;, (HOPMYITHPOBATH
BOTIPOCHI, (UKCHUPYIOIIHE TPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE W JIAaHHOE,

(bopMuUpOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHHE;
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® MPOBOAMTH  CAMOCTOSTENBHO  CIUIAHHUPOBAHHBIA  JKCIHEPUMEHT,  HCCIEAOBAaHHE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IMPOIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

® CaMOCTOSITENBHO (OpPMYIHpPOBaTh OOOOIIEHMST M BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHOTO
HaOJIIOIeHNS, UCCIIEJOBAHHS, OIICHUBATH JJOCTOBEPHOCTh MOJIYUYCHHBIX PE3YJIbTAaTOB, BBIBOJIOB U
000011IeHMI;

® IIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE IIPOIIECCA, a TAK)KE BBIBUIaTh MPEIIIONI0KEHHS O €T0
Pa3BUTHH B HOBBIX yCIIOBUSX.

Pabora ¢ nadopmarueit:

® BBIIBIATH JePUIMTH MUH(POPMAIMU, JAHHBIX, HEOOXOAWMBIX JJIsI OTBETa HA BOMPOC U JJIS
peLIeHus 3a/1a4u;

e BplOMpaTh HMHGOPMALMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIOB, AHAJIM3HPOBATH,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
NPECTaBIICHHUS;

® CTPYKTYpUpPOBaTh MHPOPMALUIO, MPEACTABIATh €€ B PA3IUYHBIX (popMax, MIUTIOCTPUPOBATH
rpauyecKu;

® OIICHUBATh HAJEKHOCTH MH(OPMALINY 110 CAMOCTOSTEIEHO CPOPMYITUPOBAHHBIM KPHTEPHUSIM.

2) Vuusepcanvivie KOMMYHUKAMUGHbBlE Oelicmeus, 00ecneyusaom CcoopmMuposaHHoCcmy
COYUATLHBIX HABBIKOG 00YUAIOUJUXCA.

Obuenue:

e BOCIPHHUMATh M (HOPMyIMpPOBATh CYXICHHUS B COOTBETCTBHM C YCIOBHUSAMH U IEISIMU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NHUCHMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS 110 XO/1y PEIICHHUS 3a/1a491, KOMMEHTHPOBATh OJTYYCHHBIN pE3yIbTaT;
e B XoJe OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXTAaeMOH TEMBI, MPOOJIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HALlEJIEHHBIE HAa MOUCK PELIEHUS; COMOCTaBIATH CBOU
CYXJIEHUS C CYXACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KuBaTh Pa3lM4Me U CXOJICTBO
NO3ULIMI; B KOPPEKTHOU (popMe (popMyIupoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHMUS;

® [IPE/CTaBIATh pE3yJNbTaThl pEIICHUS 3a/]a4yM, HKCIEPUMEHTA, HCCIEIOBaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIIJICHUS ¢ yYETOM 3a7ja4 IPE3EHTAUU U 0COOEHHOCTEN
ayJIUTOPHUH.

CoTpyIHUYECTBO:

® [OHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAJIBHOW pabOTHI TpH
pelieHMH Yy4eOHBIX 3a/ay; HpPUHUMATh I1€JIb COBMECTHOH JesATeIbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BHIbl padoT, JOrOBApHBATHCS, OOCYXIATh
npoIiecc 1 pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOIBKHUX JIIOJIEH;

® y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCYXIeHHUs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBD» ¥ HHBIE); BBITIOHATH CBOIO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YJIeHAaMH KOMaHJIbl; OICHHBATh KAueCTBO CBOETO BKIIJa B OOUIMIA TPOAYKT MO KPHTEPHSM,
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamuensvie Oeticmgus, obecneuusarom @GoOpMuUpoBaHUe CMbICI08HIX

YCMAaHOB0OK U IHCUSHEHHbIX HABLIKOG IUYHOCTIU.



Camoopranu3zanus:

COCTABIIATH IUIaH, AITOPUTM PEILICHHS 33/1a49H, BEHIOUPATh CIIOCO0 peIIeHus C y4ETOM UMEIOIIUXCS
pPECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATb U KOPPEKTHPOBATh BAPHAHTHI
peleHuii ¢ y4éToM HOBOM HH(OpMAIUH.

CaMOKOHTpOJIb:

. BJIaJICTh HaBbIKAMH MTO3HABATEIBHOM peQIIEeKCHU KaK OCO3HAHUS COBEPILAEMBIX JeHCTBUI
U MBICIUTEIBHBIX TIPOLIECCOB, WX pE3yJAbTATOB; BIAAETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHns MaTeMaTUIeCKON 3a1a4y;

. NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPM PCLICHUM 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHbBIX, HAlJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

o OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIM M YCIOBUAM, OOBSICHATH NPUUYUHBI
JOCTHKEHUS MITH HEAOCTIDKEHHSI PE3YyIbTaTOB NEeSITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLCHKY

IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI
OcBoeHne yuebHOro Kypca «Ainredpa 1 Hayajga MaTeMaTH4ecKOro aHAJIN3a) Ha YPOBHE CPEIHET0
obmiero 00pa3oBaHMs JODKHO OOECIeYMBATh JOCTIDKEHHE CIEAYIOMIMX IPEeIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTAaTOB:

10 KJIACC
Yucia v BbIYUCICHUSA
OHGpHpOBaTI) IOHATHUAMU: PALUOHAIBHOC U HGﬁCTBHTGHBHOG quciio, OOBIKHOBEHHAsT U
JeCATUYHAsS IPOOB, TPOLICHTHI.
BrmmomaaTe apI/I(i)MeTI/ILIGCKI/Ie onepanru ¢ paluOHAJIbHBIMU 1 I[CI\/'ICTBI/ITGJ'II)HI)IMI/I qucjiaMu.
BoinonHATh npuOIMKEHHBIE BBIYUCIEHUS, UCTIOb3YsI IIPaBUiIa OKPYTJIEHUS, AeJIaTh IPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI.
OnepupoBaTh TOHATHSIMHU: CTEIEHb C IIEJIBIM TOKa3aTejeM; CTaHaapTHas ¢opma 3arucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTYpaJIbHOM CTENEHM; HMCIONb30BaTh MOAXOASIIYI0 (hopMy
3aIImucu ﬂeﬁCTBHTGHBHBIX YUCCIT IJId pCHICHUA MPAKTUYCCKHUX 3aJiad U IMPEACTABIICHUA JaHHBIX.
OnepupoBaTh NOHATHUSMHU: CHHYC, KOCUHYC W TaHI'€HC NPOM3BOJIBHOIO YIJIA; HCIIOJIb30BATh
3aMUCh TPOU3BOJIBHOTO YTJIa Yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE (DYHKITHH.
YpaBHeHUs1 1 HEPABEHCTBA
OnepupoBaTh TOHSATHUSIMU: TOXICCTBO, YpPaBHEHHME, HEPABEHCTBO; II€JI0€, pallMOHAIBHOE,
MppaloOHaJIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHE;
BrimonHsaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUH U peliaTb TPUTOHOMETPUUYECKHE
YPaBHEHUS.
BoimonHATe peoOpa3oBaHus LEbIX, pAllMOHAIBHBIX U HPPALMOHAIBHBIX BHIPAKEHUN U pelaTh
OCHOBHBIC THUIIBI HEJIBIX, paAllHOHAJIIBHBIX 1 UPPALIMOHATIBbHBIX ypaBHeHI/II\/II N HCPAaBCHCTB.
HpI/IMeHHTB YpaBHCHHA W HCEPABCHCTBA IJId PCIICHHUA MATECMATUUYCCKHUX 3aJad W 3aJad H3

pa3IMyYHbIX o0JacTel HayKH U peabHOM KU3HU.
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MonenupoBaTh peaibHbIe CUTYallMd Ha SI3bIKE IreOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHHUS,
HEPAaBEHCTBA IO YCJIOBHUIO 3aJaud, HMCCIEAOBATh IOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHUEM
anmnapara ajreOpsl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3aMaHus (QYHKIUH, 00JacTh ONpeneieHus u
MHOX€ECTBO 3HaUeHHUH (PyHKIMH, TpapuK QyHKIHH, B3aUMHO 00paTHbIEC (YyHKIINH.

OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUYETHOCTh (YHKUMHU, HYIH (DYHKIHH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA Ui PELICHUsT yPaBHEHUH.

CrtpouTth 1 uuTaTh rpaduKu TUHEHHON QYHKIIUH, KBaAPaTUIHON (DYHKIMH, CTETICHHON (QYHKIUU
C LIEJIBIM [10Ka3aTEeJIEM.

Hcnonws3oBarek rpaduku GyHKIHHA 1715 UCCIICIOBAHUS POIIECCOB U 3aBUCUMOCTEH TIPH PEIICHUN
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U PEATbHOM JKU3HHU; BBIpaXXaTh (hOpMyIaMH 3aBUCHMOCTH
MEXy BEIUYHMHAMHU.

Hauyana mareMaTH4ecKkoro aHajimsa

OnepupoBaTh TMOHATHAMHU: IOCIEIOBATEIBHOCTh, apH(MeTHUecKass W T'eOMETpHUYECcKast
IIPOrPECCUH.

OnepupoBaTh TOHATHUSMHU: OECKOHEUHO YOBIBAOIIAs TeOMETpPHYEcKas MpOTpeccus, cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM MIPOTPECCUH.

3aaBaTh 1OCJIEI0BATEIbHOCTH Pa3IMYHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA IMOCIIENOBATEILHOCTEN M MPOTPECCU Ui PELIEHUs pealbHbIX 3a7au
IPUKIIATHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OmnepupoBaTh MOHATUSMHI: MHOKECTBO, ONIEPAIIIH HAJ MHOYKECTBAMHU.

Hcmonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JIjs ONMUCAHHS PeajbHBIX IPOILECCOB U
SIBIICHUI, TIPU PEIICHUH 3329 U3 APYTHX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMU: ONIpEETICHUE, TEOPEMA, CIEACTBHE, JOKA3aTENbCTBO.

11 KJIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MNOHATHSMM: HATypaJlbHOE, I1€J0€ YHUCIO; MCIONb30BaTh MpPHU3HAKU
JIEITMMOCTH LIEJIBIX YUCEIN, Pa3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUTEIM I PELICHUS 3a/1a4.

OnepupoBarh MOHATUEM: CTENIEHb C PALlMOHAILHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM ducia, JECATUUHbIE U HATypaJlbHbIE JIOTapU(PMBI.

YpaBHeHUsI M HEpaBEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW JJIsi MpeoOpa3oBaHUs BBIPAKEHUH; OMNEpUPOBATH
MOHATUSMH: ITOKA3aTEIBHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX
YpaBHEHUHN U HEPABEHCTB.

BeimonHsaTe mpeoOpa3oBaHUs BBIPAKEHUH, COJAEpXKAIIMX Jorapudmbl; OMEpUpOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUI U HEPaBEHCTB.

Haxonuts penmieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
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OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUH U €€ pEIICHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPABHEHMM JUUIS PEIICHUS IPAKTUYECKUX 3a4a4.

Haxoauts pemieHus npoCcTeHINX CUCTEM U COBOKYITHOCTEM palMOHAIbHBIX YPAaBHEHUH U
HEPaBEHCTB.

MogenupoBaTh peaibHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEN0BATh IIOCTPOCHHBIE MOJIEIIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rPapuKu

OnepupoBaTh MOHATUSAMH: IEpPUOANYECKAas (QYHKLIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HaUOOJbIIEe M HAUMEHbIIee 3HAYeHUs (YHKIUU Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BAHUS (DYHKIIUH, 3aJaHHOH rpa)uKoOM.

OnepupoBaTb  MOHATHAMHU:  TrpadUKA  [OKAa3aTeIbHOW,  JorapuMuyecKkod U
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPIUHATHOMN IIOCKOCTH U HMCIOJIB30BAThH
JUISl pEeLLICHUs] YPABHEHU U HEPABEHCTB.

N300paxkaTh Ha KOOPAWHATHOM IIIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH W
HCIIOJIB30BAaTh UX JUIS PELICHHS CUCTEMBI JUHEHHBIX YPABHEHUM.

Hcnonp3oBate Tpapuku (YHKIWH A7 MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JPYTUX y4EOHBIX TUCIUILINH.

Havaja maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh NOHATUAMU: HENIPEPbIBHAS (PYHKIINS; IPOU3BOIHAS (PYHKIIMH; UCIIOJIb30BATh
reOMETPUYECKUH B (PU3UYECKHIA CMBICI TPOM3BOIHOM ISl PELICHUS 3a1ay.

Haxoaute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHMHA, BBIYHACIATH INPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHUS K TOCTPOEHUIO I'pauKOB.

Hcronbs30BaTh NPOU3BOAHYIO I HAXOXKACHUS HAWIIY4YIIEro PELICHUs B IPUKIAIHBIX, B
TOM YHCJIE COL[UAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpPBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUUECKUH U
(bu3nyecKkuil CMbICT UHTErpaa.

Haxonute nepBooOpa3Hble AyieMeHTapHbIX (QYHKUUN; BBIYUCIATH MHTErpai mo ¢opmyiie
Hrerotona—Jleibauna.

Pemats nmpuxiagHele 3a1a4d, B TOM YHCIIE COLMATIBbHO-3KOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CPeACTBAMHA MAaTEMaTHYECKOTO aHAJIN3A.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
Ne KoimuectBo (uadpoBbHIE)
/i HaumeHoBaHue pa3iesioB M TeM IPOrpaMMBbl 4yacos 06pasoBaTeIbHbIC
pecypcsbl
MHo:xecTBAa PALMOHAJbHBIX H 1efiCTBUTEIbHBIX YU CEJI. 14 bubmmoreka [JOK
PauuoHajibHble ypaBHEHHs] U HEPABEHCTBA https://m.edsoo.ru/7f415b90
1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. J(narpammsl Ditiepa—Benna 1
2 Parmmonanbueie uncina. OOBIKHOBEHHBIC U IECSITUYHBIE TPOOH, TIPOLICHTHI, 1
OecKOHEYHbIE IEPUOANUECKUE APOoOH
3 ApudmeTrueckue onepanuu ¢ paloHaIbHBIMU YHCIaMHU, 1
peoOpa30BaHMUs YUCIOBBIX BBIPAKECHHUN
4.5 [Tpumenenne npo6eIZI M MPOLICHTOB JUTst PEIICHN PHKIA/HBIX 33/ U3 5
pa3IUYHBIX OTpacieil 3HaHUH U peaabHOM KU3HU
6-8 JlelicTBUTENbHBIE yncia. PalilnoHanbHble U MppallMOHATIbHbIE YUCIIa 3
9 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa3oBaHuUs 1
10-14 = VYpaBHeHwue, KOpeHb ypaBHeHH.HepaBeHCTBa 5
15-17 OyHKIHS 3
18 . Ctenens ¢ 11eabIM ITOKa3aTelIeM 1 bubmorexa LJOK
https://m.edsoo.ru/7f415b90
Apudmernyecknii KOpeHb N—oii crenenu. UppannonanbHbie 18 bubmuoreka [IOK
ypaBHEHHS M HEPABEHCTBA https://m.edsoo.ru/7f415b90
19-28 = ApudmeTnueckuii KOPEHb N CTETIEHU 10
29-35  Pemienue uppaMoHAIbHBIX YPaBHEHUI U HEPAaBEHCTB 6
®opmy.abl TpuronoMerpuu. Tpuronomerpuyeckue ypaBHeHUs 22 EH@I_HOTeKa LOK
ttps://m.edsoo.ru/7f415b90
36-38  CuHyc, KOCHHYC M TAHT€HC YHCIIOBOTO apTyMEHTa 3
39-41  ApkcuHYC, apKKOCHHYC M apKTaHTE€HC YUCIOBOTO apryMeHTa 3
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEIEICHUE TPUTOHOMETPUUECKUX

42 (GYHKIMN 9UCIOBOTO apryMeHTa .

43-48 = OcHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYJIBI 6

49-53 = IIpeobpa3oBaHuEe TPUTOHOMETPHUECKUX BBIPAKECHUIH 5

54-60  Pemienue TPUrOHOMETPHUECKUX YPAaBHEHHUN 7

IMocienoBaTe bHOCTH M NPOTrPeccH 5 BH6H_HOTCKa LIOK

https://m.edso0.ru/7f415b90

61 [TocnenoBarenbHOCTH 1

62-65  Apudmernueckas ¥ reOMETpUIECKas IPOTPECCUU 2

66-68  IloBTOopenwme, 0000MEHUE, CHCTEMATH3AIUS 3HAHUT 3 E:tlgg:?/(r)ﬁéelijicﬁ).orﬁﬂ £415b90

68

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

DJIeKTPOHHbIE
Ne (uudpossbie)
n/n HaumenoBanue pasieiios i TeM NporpaMMel KosauyecTBo 4acoB oOpa3oBaTe/ibHbIE
pecypcsbl
Crenenb ¢ paliuoOHAJbLHBIM NoKa3aTesneM. [lokazaTenbHast 12 bubmmoreka [JOK
¢yukuusi. [loka3aTesibHble YyPABHEHHsI H HEPABEHCTBA https://m.edsoo.ru/7f415b90
1-4 CreneHsb ¢ paluOHAJIbHBIM [T0KA3aTEIEM 9)
5-11 [TokasaTenbHble YpaBHEHUS U HEPABEHCTBA 7
Jlorapudmunueckas pynkuus. Jlorapupmuueckue 12 Bu6motreka [JOK
YPaBHEHUs M HEPABEHCTBA https://m.edsoo.ru/7f415b90
12-13 Jlorapudm uucna. 2
14-18 ITpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTapU(MBI 5
19-22 Jlorapudmuueckue ypaBHEHUs] U HEPAaBEHCTBA 4
23-24 Jlorapudmuueckas pyHKIus, €€ CBONCTBA U rpaduk 2
Tpuronomerpuyeckne pyHKIUUHM U UX TPaguKu. 9 bubmmnoreka HOK
Tpuronomerpuieckue HepaBeHCTBA https://m.edsoo.ru/7f415b90
25-28 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 4
29-33 IIpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB 6
IIpousBoanas. Ilpumenenue npou3BoIHOM 24 BH6H_HOTeKa LIOK
https://m.edso0.ru/7f415b90
34-36 HenpepriBHble G yHKIINN 3
37-42 [TpousBonHas GyHKIUU 6
43-45 ITpon3BoiHasi CYMMBI, TPOU3BEICHHSI, YACTHOT'O (PYHKLIUI 3
46-57 [IpumeHeHne nponu3BOJHON 12
HuTerpan u ero npuMeHeHust 9 bubmmorexa [TOK
https://m.edso0.ru/7f415b90
58-59 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX 2
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

60-66 WNuterpan 7
\ Cucrembl ypaBHeHHid 12 BH6H_HOTeKa LOK
https://m.edso0.ru/7f415b90
67-68 CucTeMbl TMHEWHBIX YpaBHEHHH 2
69-70 PemevHHe MPUKIIAJHBIX 32/124 € NOMOUIBIO CHCTEMBI 5
JMHEHHBIX YpaBHEHUH
Cuctembl 1 COBOKYITHOCTH IIEJIBIX, PAIIMOHAIBHBIX,
71-79 MppaIMOHATIBHBIX, TOKA3aTEIbHBIX, JIOTAPU(YMUIECKUX 8
ypaBHEHH U HEPABEHCTB
80-85 HartypanbHble H Hesble YHucIa 6 Eﬁgg?;;:i;iilorﬁ/? 415090
86-102 IloBTOpEeHue, 0000IEHNEe, CHCTEMATH3AMS 3HAHNI 16 ﬁtptlgsj,j:l;l/(r)r:éelijasc%?'ﬁ/? £415h90
102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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