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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPEIbABIIEMBbIX K MaTeMaTHYeCKOMY O00pa3oBaHMIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KJIFOYEBBIMH KOMIIETCHLMSIMH, COCTABISIOIMIMMU OCHOBY JUISI CAaMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEJIBHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHaIM3a» SIBIISICTCS OJHUM W3 Hamboiiee
3HAYMMBIX B MPOTPaMME CTapIIei IIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOECIICYUBACT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4eHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOpPMHPYET JIOTHYECKOe U aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpPOBHE,
HEOOXOMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATUKH, O0IIIECTBO3HAHMUS, UICTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydallHecs OBJIAZICBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAYKH,
KoTopas GopMyJIUpYyeT CBOU JOCTUKEHHUS B MaTeMaTu4yeckoi popme.

Kypc anreOpbl 1 Havam MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBa€T OCHOBY ISl YCIICITHOTO
OBJIQ/ICHUS 3aKOHAMU (PU3UKHU, XUMUH, OMOJIOTHH, TOHUMAHHUSI OCHOBHBIX TECHICHIIUI SKOHOMHUKHU
U OOIICCTBEHHOW JKWU3HHW, TIO3BOJISICT OPHUEHTHPOBATHCS B COBPEMEHHBIX IUPPOBBIX U
KOMITIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATH UX B HOBCGHHGBHOﬁ )ku3Hu. B Toxke
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYECKU CTPOrMMHU MATCMATUUYCCKHMMU KOHCTPYKHOUAMU
pa3BUBACT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPXKICHHS,
UCIIONIb30BaTh 0000IeHne W KOHKpETH3aIuio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpPYET
Kp€aTUBHOC U KPUTUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pbl 1 Ha4YaJI MaTeMaTHU4YCCKOIO
aHaJu3a B CTApLIEH WIIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NPUKIATHBIX 3a/ad,
CaMOCTOSITENILHOTO ~ TOCTPOEHUS MAaTeMAaTUYECKUX  MOJeNed  pealbHBIX CHUTyallMd U
WHTEPIIPETAIMA  TOJIYUEHHBIX pEIIeHUH, 3HAKOMSTCS C MpUMEepaMd MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMHU U UX aBTOpaMHU.

Kypc o6magaeT 3HaYnTENbHBIM BOCIUTATEIbHBIM TOTEHIIMATIOM, KOTOPBIA peann3yercs Kak
yepe3 y4eOHbII MaTepual, ClocoOCTBYIONINI (HOPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuuky y4eOHOW NeATeNbHOCTH, TPeOyIoleld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
HpOI[OJ'DKI/ITeJ'II)HOI\/’I KOHILCHTPAIMK BHUMAHUA 1 OTBETCTBCHHOCTHU 3a HOHy‘lCHHBIfI pE3yiabTaT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMAaTUYECKOTO aHalIHu3a JICKUT
JEeSTEIbHOCTHBIN MPUHIUT O0yUEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOro aHAIN3ay» BKIIFOYAET CIIeIYIOIINE
coJlep)KaTeNbHO-MEeTOANYecKre JHUHUU: «Yucna u BbluuciaeHus», «DyHkuuu u rpaduxm,
«YpaBHEHUS U HEpaBeHCTBa», «Hauama mareMaTuyeckoro aHammsa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE coepiKaTeTbHO-METOINYECKUE JTUHUM HU3YYAIOTCS HAa MPOTSHKEHUH IBYX JIET
OoOydYeHHUs B cTapliell IIKOJIe, €CTECTBEHHO JOMOJHSS JIPYT JIpyra W TOCTENEHHO HACHIIAsACh
HOBBIMH TCMAMH U pa3jicjiaMu. I[aHHI:Iﬁ KYpC ABJIACTCA HHTCTPATUBHBIM, ITIOCKOJIBKY 06’BGJII/IHSIGT
B cebe coaepkaHHEe HECKOJBKUX MaTeMaTUYeCKUX IUCIHIUIUH: anre0pa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIHU3, TeOpUst MHOXKeCTB U 1p. [Io Mepe Toro xak ydariuecsi OBJIaeBaloT BCE



Oojee IIMPOKMM MaTeMaTHYECKUM ariaparoM, y HHX IOCJIEI0oBaTeNbHO (opMHUpYyeTCs U
COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIETb PEaTbHOM CUTYallH, TPUMEHSTh
3HaHMS, TIOJYYCHHBIE B Kypce «AireOpa W Hadajga MaTeMAaTHYECKOTO aHaIW3ay, JUIS PEIIeHUs
CaMOCTOSITENIbHO C(HOPMYJIIMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATh
MOJIyYEHHBIH pe3yNbTaT.

CogepxarenbsHO-MeTOIUYECKas TMHUS «Urcna U BRIYUCICHUS» 3aBepiiaeT OpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HA4aTO B OCHOBHOM mikoje. B
cTapuieil mkosie oco0oe BHUMaHHUE yjensercs (OPMUPOBAHHMIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKIIIOYAIOLIMX B ce0S HCIIOJIb30BAHHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIHBHOTO
YKCJIa, YMEHHUE PALMOHAIBHO BBHINOJHATH JACHCTBUS C HUMH, JA€NaTh NPUKUIKY, OLICHHUBATH
pe3ynbraT. OOydaromuecsl IMOMYYalOT HAaBBIKA NPHUOMIKEHHBIX BBIYUCICHUH, BBITOIHEHUS
JNEHCTBUI ¢ YKCllaMu, 3allUCaHHBIMHM B CTaHAAPTHOW (opMme, UCTIOIb30BaHUS MaTeMaTHUYECKUX
KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAKCHHM.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCA Ha MPOTSKEHUU BCEro OOy4eHHsS B
CTapiiei IIKOJe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl IMPEIyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aAa4d. OOy4aromuyecs: OBIaeBal0T Pa3IMYHBIMU METO/IaMHU PEUICHUS LIEIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPABEHCTB M MX CUCTEM. [lomydyeHHbIE YMEHHUS UCTIONB3YIOTCS TIPU HCCIICIOBAHUN
(GYHKIMA C TOMOIIBIO MTPOU3BOJHOM, PELICHUU TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAXO0XKJICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepikarenabHas TUHUS BKIIOYAET B
cebst Takxke (HopMUPOBAHKUE YMEHUH BBITIOJIHATH pacu€Thl 0 hopMyiaM, peoOdpa30oBaHUS 1IEIIbIX,
palroOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUHM, a TAK)KE BBIPAKCHUM,
COJICpKalINX CTEIMEeHH | JorapudMel. braromapss M3ydeHHIO anreOpamyecKkoro Marepuala
MPOUCXOIUT JalbHEHIIee Pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO MBINIICHHS YUaIUXCs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPacCyKIEHUH, pabOThl C CHUMBOJIBHBIMH (opMamu,
MIPEICTABJICHHUS] 3aKOHOMEPHOCTEH M 3aBMCHMOCTEH B BHJIE PABEHCTB W HEpaBEHCTB. Ajrebpa
npemaiaraeT 3QPEeKTUBHBIE HHCTPYMEHTHI JIJIsl PEIICHUS TPAKTUUECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopnepxarenpHo-MeToau4YecKass JTUHUS «DyHKIMU U TpaduKU» TECHO MeperuieTaeTcs ¢
JIPYTUMU JIMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T TTOCIIEIOBATEIFHOCTD U3yUEHUS
MaTepuaia. M3yueHune cTeneHHoM, oKa3aTeabHO!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
GbyHKIMI, UX CBOMCTB U TrpadHUKOB, UCMOIB30BaHNE (PYHKIMHA A pelIeHHs 3a1ad U3 APYTUX
yueOHBIX TMPEIMETOB U PEATHbHOM KU3HU TECHO CBA3AHO KaK ¢ MAaTEMaTHUYECKUM aHaJIH30M, TaK U
C pelIeHHEM ypaBHEHUH U HEpaBeHCTB. [Ipu aToM O0IbIII0€ BHUMaHUE YAEISIeTCs (HOPMUPOBAHHUIO
YMEHUS BBIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXAY Pa3IUYHBIMU BETUYMHAMH, HCCIIEIOBATH
nosyueHHbIe PYHKIIMH, CTPOUTH WX Tpaduku. MaTepuan 3TOi coepkaTeabHONU TUHUH HalleleH
Ha pa3BUTUE YMEHUN M HAaBBIKOB, MO3BOJISIIOLIUX BBIPAKATh 3aBUCUMOCTH MEXAY BEJIMUYUHAMU B
paznuyHON (popme: aHATMTHYECKOH, rpadudeckoil U cioBecHOU. Ero m3ydeHune crmocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIUICHHSI, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxarenbHast nuHug «Hadana maTeMaTHyecKkoro aHajau3a» MO3BOJISIET CYHIECTBEHHO
pacCHIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK M TIPUKIAIHBIX 33/1a4, JOCTYITHBIX 00y4JalomuMcs, y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh MCCIIEAOBATh U CTPOUTH rpaduku QYHKIIHH, OTPEaesaTh UX
HauOOJbIIIME U HAUMEHbBIINE 3HAUCHUS, BRIYUCIATH IUIOMAAN GUTyp U 0OBEMBI TeJ, HAXOAUTH
CKOPOCTHM U YCKOpEHHs IpoieccoB. JlaHHasi cojep:KaTellbHas JMHUS OTKPBHIBAET HOBbBIE
BO3MOXKHOCTH TIOCTPOCHHSI MAaT€MaTHYECKUX MOJCNICH pEalbHBIX CHTYalluid, HaXOXICHUS



HAaWIy4llero peUIeHHs B IPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opManbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPaclO3HABATh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHMKe M HcKyccTBe. OOyuwarouiuecs y3HaKOT O
BBIIAIOIIUXCS PE3yJIbTaTaX, [IOJIYYEHHBIX B XO/I€ Pa3BUTHsI MaTEMAaTUKU KaK HAyKH, U UX aBTOpaXx.

CopnepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBa U JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
JJIEMEHTaM TEOPHUH MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS ITPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTHKM U IpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIOIINI
BCE paslenbl MAaTeMATHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLHUIIIMHBL B enuHoe uenoe. [looromy BaXXHO AaTh BO3MOYKHOCTb IIKOJIBHUKY ITOHUMAThb
TEOPETHUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHMKU M HCIOJIb30BaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKKE OCHOBbI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYyallUi, NCCIEeOBaHMs 3TUX MOJEJIEel ¢ IOMOIIbIO anmapaTa anredpsl u
MaTEMaTUYECKOT0 aHaJIW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B KaXXIbli M3 PA3AEIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIOJIB3YETCS JUIsl PELICHUs NPUKIAIHbIX 3a1ad. [Ipy pemenun peanbHbIX NPAKTUYECKUX 3a1a4
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BAaTh AHAIOTUIO, 0000IIaTh M KOHKPETU3MPOBATH IPOOIEMY.
JlesarenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAIHBIX 3aJad OpraHU3yercs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayaja MaTeMaTHYecKoro aHajan3a Ha 6a30BOM
ypoBHE oTBOAUTCS 2 yaca B Hezemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a Ba
roja ooyuyenus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia ¥ BbIYUCICHUA

Panmonanenele uncna. OOBIKHOBEHHbIE U JIECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoandeckue ApoOu. Apudmernyeckue Omepalud C  palMOHAIbHBIMU  UYHCIIAMH,
peoOpa3oBaHns YMCIOBBIX BbIpakeHUH. [IpumeHeHune npoOell M MPOLEHTOB ISl pELIEeHUs
MPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHN U peaIbHOM JKU3HH.

JeiicTBuTenpHble yKcna. PanyoHanbHble W MppalMoOHANbHBIE uyucia. Apudmernueckue
orepanuy ¢ AeUCTBUTEIbHBIMU yuciaMu. [IpuOnmkEéHHbIe BBIYMCIECHUS, IPaBUIa OKPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenpb ¢ nenbiM nokazareneMm. CrannaptHas (gopma 3amucu JAeHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcH  JIEHCTBUTENBHBIX YHCEN I pPEeLIeHUs
MIPaKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KopeHb HaTypalibHON cTeneHu. [leiicTBus ¢ apudmernyeckuMu
KOPHSIMHM HaTypaJbHON CTETICHH.



CuHyC, KOCMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
YH1CJIOBOIO apryMEHTA.

YpaBHeHHsI 1 HEPaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmyIbL.

YpaBHeHMe, KOpeHb ypaBHeHU. HepaBeHCTBO, pelieHne HepaBeHCeTBa. MeTo1 HHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Penienne nppannoHalbHBIX ypaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

IIpuMeHeHHe ypaBHEHMI M HEPABEHCTB K PELICHUI0O MAaTEMaTUYECKMX 3a1ad U 3a1ad U3
pasInYHbIX 00J1acTe HAYKU U pealbHON KU3HH.

DOyHKIUM U rpadpuKu

Oynk1us, crocoosl 3ananus pynkun. ['padux Gyrxmun. Bzanmuo oOpatusie GyHKIHM.

Ob6nacTp ompeneneHus © MHOXecTBO 3HaueHui ¢pyHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHas (yHKIMsS C HaTypaJbHbIM M LieJbIM Ioka3areneM. EE cBolicTBa M rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETICHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJIEICHUE TPUTOHOMETPUUYECKUX (QYHKUIMN
YKCIIOBOTO apryMEHTA.

Havana maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHMsl  IOcieoBaTeabHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reomerpuueckas — mporpeccud. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW IMPOrpecCui.
@dopmyna CIOKHBIX IIPOLEHTOB. Mcrnonb30BaHME NMPOTpecCUM Ul PELICHMS pEabHBIX 3aaad
IIPUKJIAHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA

MHoecTBO, onepanuu HaJ MHoxecTBaMu. [luarpammsel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anmapara JUisi OIMMCaHUsl PEeaJbHbIX IPOLECCOB M SIBICHUMW, NpHU
peLIeHNH 3a]1a4 U3 IPYTUX y4eOHBIX NPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYMCIEHHSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1eNMMOCTH LETIBIX YACEN.

CreneHsb ¢ pallMoOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTENIEHH.

Jlorapudm yucna. JlecaTuyHble 1 HaTypaibHbIE JIOrapu(MBI.

YpaBHeHUsI M HEpaBEHCTBA

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTAPU(MBI.

[TpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKAIINX CTENEHU C PAl[MOHAIBHBIM IIOKA3aTEIeM.
[TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[TokazarenbHbIE ypaBHEHUS! 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.



CucreMbl JTMHEMHBIX ypaBHEHHWH. PemieHue NpUKIagHBIX 3a7ad C MOMOILIBK) CHCTEMBI
JIMHEUHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3ajlay U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM KU3HU.

DOyHKUUH U rPpadpuKu

Oynkuus. [lepuonnmyeckue  Gynkuuu. [IpomMexyTku  MOHOTOHHOCTH — (YHKIIMH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

[TokazarenbHas u orapudpmMuueckas GyHKIUU, KX CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GyHKUUHN 1711 pellieHHs] ypaBHEHUH U JIMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUIMH A8 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaabHON KU3HU.

Hayana maTemMaTH4ecKoro aHajimsa

HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /JIs peIlIeHUs] HEPABEHCTB.

[TpousBonHas Gynkiuu. ['eomerpuueckuii 1 GpU3NUECKUil CMbICI POU3BOTHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIUN. DOpMyIbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
NPOM3BEACHHUS M YACTHOTO ()YHKIIHHA.

[TprMeHeHne TPOU3BOAHOM K HCCIEI0BaHUIO (PYHKIHUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbLIEero 3Ha4eHus: (yHKIIUU Ha OTPE3Ke.

[IpuMmeHeHre NPOU3BOAHOM A HAXOXKACHMUS HAWIYYIIEr0 PEUIeHHs B IPHUKIaJHBIX
3aadax, JJIsl ONpeaesIeHUs] CKOPOCTH IMpoIiecca, 3aIlaHHOTO (OpMYIIOH HiTH rpadukom.

[TepBooOpaznas. Tabnuia mepBooOPa3HBIX.

Wuterpan, ero reoMeTpudyeckuid M (Qu3nueckuil cMbicia. Bblumcienue uHTErpaga 1o
dbopmyrne Hetorona—JleliOnuna.

IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuyebHoro mpeamera «MaTemaTtukay JOJDKHO oOeCreduMBaTh JOCTHIKEHHE Ha
YpOBHE cCpenHero oO0mero oOpa3oBaHUs CIEAYIOMIUX JUYHOCTHBIX, METANpEeIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yNbTAaThl OCBOEHHUS MporpamMmbl yuyeOHoro mnpeamera «MaremaTHuKa»
XapaKTEePU3YIOTCA:

I'paxkiaHCKOE BOCIIUTAHUE:

Cc(OPMHUPOBAHHOCTBIO TIPAXKIAHCKOW MMO3UIMM OOY4aloOUIerocss KakK akTHUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOLIECTBA, MPEJICTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBJIEHUH, HpPOLEAYp Tpa)kJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH € UX (QYHKIMSIMU M Ha3HAUEHUEM.

[TaTproTHyecKoe BOCIIUTAHUE:

c(OpMHPOBAHHOCTHIO POCCUNCKOMN IPa’KIaHCKOM MACHTUYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOSIIEMY POCCUMCKON MaTEMATUKH, IEHHOCTHBIM OTHOIICHUEM K JIOCTUKEHUSAM POCCUNCKUX



MaTE€MaTUKOB U POCCUICKOM MAaT€MAaTHYECKOW IIKOJIbI, K MCIOJb30BaHUIO 3TUX JOCTHKEHUH B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THUYECKOTO MOBEIECHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHXKEHUI HayKU U JEATEIBHOCTHIO YUYEHOrO; OCO3HAHUEM JIMYHOIO BKJIAJa B IMOCTPOEHUE
YCTOMUYMUBOTO OyAYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIHOYAas  3CTETUKY  MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPaCCyXICHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTUYECKUM acCIEKTaM pa3JInYHbIX BUJ0B UCKYCCTBaA.

®u3nuecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHHS NPUMEHATh MaTeMaTH4YecKHue 3HaHUs B HMHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3J0pPOBBIO
(3mopoBoe mHTaHUe, COATAHCHPOBAHHBIN PEKUM 3aHITUH M OTIBIXa, PEryisipHas (usmueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHITUAX CIIOPTUBHO-03A0POBHUTEIHLHOU
JEATEIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IEHHOCTH TPYAOIIOOWS; WHTEPECOM K pa3IHIHBIM
chepam mpodhecCHOHANBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMAaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oynyiieil nmpodeccun u peaaTn3oBbIBaTb COOCTBEHHBIC
JKU3HEHHbIC IIJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HallpaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KYNbTYpbl, IMOHUMAHUEM BIUSHUS COLHUAIbHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE MPUPOIHOW U COLMAIBbHOM Cpeibl, OCO3HAHUEM
r7100albHOTO ~ XapakTepa OSKOJOTMUYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTHUYeCKUX 3HAHUW IS pellieHHs 3a7ad B O00JacTH OKPYXKAIOUIe Cpelbl, MIIaHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IMOCJIEICTBUMN JJIs1 OKPYKAIOIIEH CPEeJIbI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOIIECTBEHHON MPaKTUKH, TOHUMaHUEM MaTeMaTU4YeCKON HayKu Kak cepbl
YeJIOBEYECKON JIESATEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIN3ALUY;
OBJIaJICHUEM SI3bIKOM MaTEMaTUKU U MaTeMaTHYECKON KyJIbTYpOl KaK CpeICTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJISITh IPOEKTHYIO M UCCIIEN0BATENIBCKYIO JEATEIBHOCTh HHANBUIYaIbHO
U B Ipynie.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemaThka
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oellcneusmi,
VHUBEPCAILHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yISMUSHbIMU
oelicmeusmu.



1) Vhusepcanvhvle noznasamenvusle oeticmeus, obecneuusaiom Gopmuposarue 6a306b1x
KOCHUMUBHBIX NPOYECCO8 00YUarwWuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupd,;
npUMeHeHUe J102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBeie Toruueckue 1eUCTBUS:

BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMHU; (OPMYIHUPOBATH ONpEACNCHUSI MOHATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(PHUKAINU, OCHOBAHMS JJIs1 00001IeHNs
Y CpaBHEHUS, KPUTEPUU ITPOBOJIMMOI0 aHAJIU3A;

BOCTIPUHUMATh, (OPMYIUPOBATh U MPeoOpa30BBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHBIC, eANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHsI B PaKTax,
JTAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IpEAjaratb KPUTEPHH JIS BBISIBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JienaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKTIOYeHNUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MIPOBOJMTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUH (IIpsIMbIe
U OT TMPOTUBHOTO), BBICTPAMBATh AaAPryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC CYXKCHUS U BHIBOJIBL;

BbIOUpaTh crmoco0 pemieHust yuyeOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHAaHTOB
petieHusi, BEIOMpaTh HanboJee MOIXOMSIIUN ¢ y4ETOM CaMOCTOSITEIHbHO BBIJCICHHBIX
KPUTEPUEB).

bazoBrie HuccienoBaTeIbCKue SUCTBUSA:

WCIIOJIb30BaTh  BOINPOCHl KAk  HCCIEAOBATEIIbCKUA  WMHCTPYMEHT  TO3HAHUS,
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLIUE MPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3UIIHIO,
MHCHMUE,

MPOBOJIUTh CAMOCTOSATENIBHO CIUIAHUPOBAHHBIA JKCHEPUMEHT, HCCIEJOBAaHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaThyecKoro oObBeKTa, SBIEHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;
CaMOCTOSATENbHO  (popMynupoBaTh O0OOIIEHUST W  BBIBOJBI 10  pe3yjabTaTaM
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pE3yIbTaTOB, BHIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOIIECCA, A TAKKE BbIABUTATh MPENOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSX.

Pa6ota ¢ undopmanmeii:

BBISBIIATH A€DUIIUTHI UH(POPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha BOIPOC U
JUISl peILICHUs 3a1a4H;

BbIOMpaTh MHQOpPMAIMIO M3 MCTOYHMKOB pA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UPOBaTh U HWHTEPIPETHUPOBATh MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
IIPE/ICTABIICHUS;

CTPYKTYpUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B paslU4HbIX (Qopmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBAaTh HAA&KHOCTh HMHPOPMAIMU IO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.



2) Vuueepcanvhvie KOMMYHUKAMUGHbIE OClICMEUs, 00eCneuusarom coopmupo8aHHoCcmsy
COYUANBHBIX HABLIKO8 00YYAIOUUXCS.
OO0wenue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUs] B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4d, KOMMEHTUPOBATh
IIOJIYYECHHBIH pE3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYXAaeMOW TeMbI, IPOOIIEMBI,
pelaeMoii 3a1aum, BHICKa3bIBaTh U/IEH, HALIEJIEHHBIE HA IIOMCK PELLEHUS; COIIOCTABIIATh
CBOM CY)KJIEHUS C CYXACHUSIMH IPYTHX yYaCTHUKOB JMajora, OOHapy>KUBaTh pa3inuue
U CXOJCTBO IO3ULMHI; B KOPPEKTHOH (opme (opmynnpoBaTh pa3HOIIACHs, CBOU
BO3PaKCHUS;

IIPEICTABIISITh PE3YNbTAThl PELICHUs 3a/1ayi, SKCIIEPUMEHTA, UCCIEN0BaHuUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IpE3eHTALUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

MOHMMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U MHINBHIyaTbHON paboThI IpH
pelieHnH y4eOHBIX 3a/1a4; MPUHUMATD 1e]Ib COBMECTHOM JESITEeIbHOCTH, TUNIAHUPOBATh
OpraHu3allii0 COBMECTHOM pabOThI, paclpeneisaTh BHIbI paboT, JOrOBapHBATHCS,
00CYX/1aTh MPOLIECC U PE3YNbTAT pabOTHI; 0000IIaTh MHEHUS! HECKOJIBKHX JIFOJIEH;
y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CykaeHMsI, 0OMEH MHEHUH, «MO3TOBbBIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YaCTh paOOTHl M KOOPAMHUPOBATH CBOH JEHCTBUS
C APYTUMH WICHAMH KOMAaH[bI; OI[CHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUI MPOITYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnoie pecynamuenuvie oeticmsus, 06ecneuusarom Gopmuposanue CMviClo8bix

YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanus:

COCTABIIATh IJIaH, AJTOPUTM pELIeHMs 3ajaud, BbIOUpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTpOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaKk OCO3HAHUS COBEPIIAEMbBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pEe3yNbTaToOB; BJIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca M pe3yibTaTa PEUIEHUS MaTeMaTHYeCKON
3a/1a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPH PELIEHUU 3aJa4l, BHOCUTh
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, AAHHBIX, HalJEHHBIX
OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pEe3yJbTaTa LEIM U YCIOBUSM, OOBACHATH NPHUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI



OcBoeHne y4eOHOTO Kypca «AunreOpa M Hadaja MaTeMaTHYECKOrO aHaIM3a» Ha ypOBHE
cpeaHero oduiero oopa3zoBaHus JOHKHO 00ECIeUrBaTh JOCTHKEHHE CIETYIOUINX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YJIbTATOB:

10 KUIACC

Yuciia ¥ BBIYMCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JIEMCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JecATUYHask ApoOb, IPOLIEHTHI.

BeinonsaTe apudmMeTnueckue onepannu ¢ paluoHaIbHBIMU U AEHCTBUTEIbHBIMH YHUCIIAMHU.

BomonsaTe npuOIMKEHHBIE BBIYMCICHHSA, HCIOJbB3YS TMpaBWIa OKPYIJICHUS, [€NaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCICHUI.

OnepupoBaTh HNOHATHSMMU: CTEIIEHb C LEJIBIM IIOKa3aTeleM; cTaHAapTHas (opma 3amnucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYPaJbHON CTENEHH; MCIOJIb30BaTh MOAXOIAILYI0 (opMy
3anyucH JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHBIX.

OnepupoBarh NOHATHSAMH: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJILHOIO YIJIa; UCI0JIb30BATh
3aIlUCh TPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (DYHKIIUH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSIMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; 1I€JI0€, PAllUOHAIBHOE,
UPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BeimonuaTe  mpeoOpa3oBaHMsl ~ TPUTOHOMETPUYECKMX — BBID@KEHUM W pemiarh
TPUTOHOMETPUUYECKHE YPAaBHEHUS.

BoinonusaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKECHUN U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAMOHAIBHBIX U UPPALMOHAJIbHBIX YPAaBHEHUN 1 HEPABEHCTB.

[TpuMeHATh ypaBHEHMsI U HEPAaBEHCTBA Ul PELICHUS MaTeMaTUYECKUX 3a/ad U 3a7ay U3
pa3INYHBIX 00JIacTe HAyKU U peabHON KU3HH.

MopnenupoBaTh peajbHble CHUTYyallud Ha S3bIKE€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3aJadyM, HCCIENOBaTh IMOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUH U rpaduku

OrniepupoBaTh NOHATUAMU: QYHKIIHS, CTIOCOOBI 3a1aHusl QYHKIIMH, 00JIaCTh ONIPEIeTICHUS U
MHO’KECTBO 3HaU€HUN (QyHKIUY, rpa@uK QYHKIMH, B3aUMHO OOpaTHbIE (PYHKIIUH.

OnepupoBaTh NOHATHIMHU: YETHOCTb U HEUETHOCTD PYHKIUU, HYJIN (DYHKIIUH, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonp3oBatek rpadpuku GQyHKIUN A1 peLICHUS] YpaBHEHHH.

Crpouth 1 yMTaTh rpa@UKU JUHEHHOM (QYHKIMH, KBaJAPATUUYHOM (YHKIIMH, CTENEHHOU
(YHKLNU C LENbIM [TOKa3aTeNeM.

Hcnonb3oBate rpaduku GYHKUMN A UCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelleHnn 3aJa4y U3 APYruxX Y4eOHBIX MPEeIMETOB U PeajbHOW KU3HU; BBIpaXKaTh (opMyliaMu
3aBHCUMOCTH MEKy BETUYUHAMHU.

Havana mareMaTH4eCKOro aHaJImu3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U TeOMETpHUYEecKas
IIPOrPECCHUH.

OrnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIAs T€OMETPUYECKas MPOTPECccrs, CyMMa
0eCKOHEUHO yOBIBAOIIEH reOMETPUUECKOI POrPEeCcCHH.

3aaBarh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.



Hcnonp30BaTh CBOWCTBA MOCIEIOBATEIBHOCTEN U MPOTPECCUM ISl PEUICHUS PEeabHbIX
3a/1a4 MPUKJIIATHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

OnepupoBath NOHATHUSAMHU: MHOXECTBO, OTIEpPAIK HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjsl OMUCaHUs peallbHbIX MPOIECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUSAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia ¥ BBIYMCTICHHSA

OnepupoBaTb MNOHATHSMM: HATypaJlbHOE, L€J0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEII, PA3JI0KEHHUE YUCIIa HA IIPOCTBIE MHOXKHUTEIN JJIs PEIEHUS 3aady.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(pM YKCIIa, JECATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHusI 4 HepaBeHCTBA

[IpumeHnsaTh cBOMcTBa CTemeHHW s NpeoOpa3oBaHMsl BBIPAXKEHUH; ONEPUPOBATH
MOHATHAMM: [T0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IIOKA3aTEIIBHBIX
YpaBHEHUH U HEPABEHCTB.

BoinonHATe 1peoOpa3oBaHMs BBIPAKEHUMN, COJEp)KAIIMX JIOrapu(Mbl; OIEpUPOBATH
HOHATUAMM: JIOrapu(MUUYECKOE YpaBHEHHWE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxonuts penienust npocTednxX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PEIIEHUS NPAKTUYECKUX 3a/1ay.

Haxoauts pemeHust NpocTeNINX CUCTEM M COBOKYITHOCTEH palllOHAJIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHblE CHUTYyallud Ha S3bIKE€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPAaBEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TpaPUKH

OnepupoBaTh MNOHATHUSAMHU: Tepuoanyeckas (QYHKIUSA, TMPOMEXKYTKM MOHOTOHHOCTHU
(GyHKLIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAaUMEHblIee 3HaueHus (YHKIHUU Ha
IPOMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (QYHKIIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  NOHATUSMM:  TpadUKH  TOKAa3aTeNbHOM,  Jorapupmuueckod U
TPUTOHOMETPUUECKUX (PYHKUMN; N300pakaTh X HAa KOOPJUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pEILIEHUs] YPAaBHEHUIN U HEPAaBEHCTB.

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpapuKd JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BATh UX JUISl PEILIEHUs] CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Ucnonb3oBarhk rpaduku GYHKIHA IS WCCIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH W3
JPYTUX y4eOHBIX AUCHUILINH.

Havana mareMaTH4eCKOro aHaJImu3a

OnepupoBaTh MOHATHIMHU: HETIpepbIBHAS (PYHKIINS; MPOU3BOIHAS (PYHKIIMH; UCIIOJIb30BATh
reoMeTpUUeCKUi U (PU3NYECKUN CMBICI POU3BOIHOM /JIs pelleHus 3a1ay.

Haxoaute mpou3BoAHBIE 3J€MEHTapHBIX (DYHKIHMHA, BBIYUCIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.



Hcnonp30BaTh TMPOU3BOJHYIO JIJISI  HWCCICIOBaHHMS (DYHKIMM HA MOHOTOHHOCTH U
OKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCICTOBAHUS K TIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO I HAXOXKJECHUS HAWITYYILETO PEIICHUS B MPHUKIAIHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHATUSAMHU: NEPBOOOpa3Has W WHTErpall; MOHMMATh ICOMETPHYCCKHHA M
(u3nUecKuii CMBICT HHTETpaa.

HaxomuTe mepBooOpasHbIe JIeMEHTApHBIX (DYHKIUH; BBIYUCISATH HHTETpal 1o GopMylie
Herorona—Jleniouuna.

Pemarh npukiagHbie 3a1a4i, B TOM YHCJIE COMMATbHO-3KOHOMHYECKOTO U (PH3UYECKOTrO
XapakTepa, CpeICTBAMHU MAaTEMATHUECKOTO aHAIIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTshI
pecypchl
MHOXeCTBa PallMOHAJILHBIX
1 €M CTBUTEIBHBIX YHCell. ParimoHaabHbIe 14 1 bubmorexa LHOK
s -rat https://m.eds00.ru/1568aba3
YpaBHCHHS U HEPABCHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
IIOKa3aTelieM https://m.edso0.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1 Bbu6mmoteka [JOK
HppaumnoHanbHble ypaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
dopmynsl
4 T I/Irl)“OI}-;OMCT nu. TpUroHoMeTpUIECKHE 22 1 bubmorexa LHOK
P PHLIP P https://m.edso00.ru/1568aba3
YpaBHCHHUS
5 IlocnegoBaTenbHOCTH U IPOrPECCUN 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 3 1 bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkums. [lokazarensHbie 12 1 bubmorexa LOK
YHEIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIH U UX
3 rpa(bmcn TTpI/IFOHOMe q)IZII{{ecIIIme 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [JOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
5 HuTterpan u ero npuMeHeHUs 9 bubmorexa LOK
p p https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 CHeremst ypasHeriit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHblie u 11enble yncina 6 bubmorexa HOK
P " https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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