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HOACHUTEJIBHAA 3AIIMCKA

VY4aeOHbIii Kype «Anrebpa v Hadalla MaTeMaTHYECKOTO aHAIN3a» SBISETCS OTHUM
13 HanboJiee 3HaUYMMBbIX B MPOrpaMMe CPEIHETO 00111ero 00pa3zoBaHusl, TOCKOIbKY,
C OJTHOM CTOPOHBI, OH 00eCIeYnBaEeT MHCTPYMEHTAIBHYIO 0a3y sl U3YUeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOod CTOPOHBI, (DOPMHPYET JOTHYECKOE H
abCTpakTHOE MBINUICHHE O0YyJaroImuXcsl Ha YPOBHE, HEOOXOJUMOM JJIsl OCBOCHHSI
y4eOHBIX KypcOoB HH(GOPMATHKH, OOILIECTBO3HAHUSA, HWCTOPUM, CIOBECHOCTHU. B
pamMkKax y4eOHOro Kypca «AnreOpa M Hadajla MaTEeMAaTHYeCKOrO aHaJIn3a
oOyJaroliecs OBIAACBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH,
KOTOpast POPMYITUPYET CBOU JOCTHKCHHS B MaTeMaTHIECKOH Gopme.

VY4eOHbI Kypc areOpbl U HaYall MATEMAaTUYECKOTO aHaJIN3a 3aKJIabIBAET OCHOBY
JUIsl YCHEIIHOTO OBJAJACHUS 3aKOHaMM (DU3UMKHU, XMMHUH, OMOJOTHMH, MOHUMAHUS
OCHOBHBIX TEHJEHUMWA HKOHOMHUKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHON XU3HU. B TOXXe BpeMs oOBjajeHHE
a0CTpaKTHBIMU M JIOTMYECKH CTPOTMMU MATEMAaTHUYECKUMH KOHCTPYKIHUSIMHU
pa3BUBaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJECHUS, UCIIOIH30BAaTh 0000IIEHHE U KOHKPETU3AINIO, aOCTparupoBaHue U
aHaJNoruio, GOpMUPYET KpeaTUBHOE U KPUTHUECKOE MbIlIeHHe. B xone u3yuenus
anreOppl W Havyall MaTEMaTHYeCKOTO aHaliu3a Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus 00y4arolyecs Moxy4yaroT HOBBIHM OIBIT pelieHus MPUKIaIHbIX 33124,
CaMOCTOSITEJIbHOTO TTOCTPOCHHSI MAaTEMAaTUUECKUX MOJIETIEN pEAIbHBIX CUTYallul U
UHTEpPOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MIpUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEW B TMPUPOJE, HAyKe U B HCKYCCTBE, C
BBIAAIOIIMMHKCS MAaTEMaTUHYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

Y4eOHbIE Kypc aiureOpbl W HayaJl MaTeMaTU4YecKOTro aHajau3a o0Jiagaer
3HAYUTEIBHBIM BOCIHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIA peain3yeTcs Kak depes
y4eOHBII Marepuarl, CIIOCOOCTBYIOIIUH bopMHPOBAHUIO HAay4YHOT' O
MHUPOBO33pPEHUS, TaK U 4Yepe3 crenuuky ydeOHON NesTeNbHOCTH, TPeOyrome
CaMOCTOSATEITLHOCTH, aKKYPAaTHOCTH, TPOAOJIKUTEIIBHON KOHIICHTPAIIUA BHUMAHUS
¥ OTBETCTBEHHOCTH 3a TIOJyUYCHHBIN pe3yIbTar.

B ocHoBe MCTOAUKHU O6y‘-IeHI/I$I anre6pe K Ha4daJlaM MaTCMaTH4YCCKOI'O aHalJlM3a
JICKHUT ,HG)ITCJ'IBHOCTHBIFI IIPUHOUAII 06y‘-IeHI/I$I.

B crpykType mnporpamMmbl 1o anrebpe W HavalaM aHaIW3a BBIICISIOTCS
CIEAYIOLINE COAEPKATEIbHO-METOANYECKHE JHUHUA: «YHCIIa W BBIUHCICHUS,
«Dynkuuu  u rpadukuy», «YpaBHeHUS UM HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKOro aHanusa», «MHoOxkecTBa U JOrukKa». Bce OCHOBHBIE
COAEPKATEITbHO-METOAUYECKUE JIMHUM H3Yy4alOTCs HA NPOTSHKEHHU [JBYX JIET
o0y4yeHUss Ha YpPOBHE CpeAHero oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS



Apyr JIpyra U MOCTEINEHHO HAChIIAsCh HOBBIMUTEMaMH W pasjaenaMu. JlaHHBIN
y4eOHBII Kypc SBISE€TCS MHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe
coJiepKaHNe HECKOJIbKUX MaTeMAaTHYECKUX JTUCLUIUIMH: anredpa, TPUrOHOMETPUS,
MaTeMaTU4YECKAM aHalIu3, TEOpHUsT MHOXKECTB M apyrue. Ilo mepe Toro kak
oOy4aromuecs: OBJIaIeBalOT BCE€ Oojee MUPOKUM MaTeMaTUYECKUM anmnaparoM, y
HUX TIOCJIEIOBATEIbHO (QOPMUPYETCd M COBEPILIECHCTBYETCS YMEHUE CTPOUTH
MaTeMaTUYEeCKYI0 MOJEJb PealbHOW CUTYalluu, IPUMEHATh 3HaHUS, TIOJTYYEHHBIE B
yueOHOM Kypce «Airedpa ¥ Havaja MaTeMaTUYeCKOTo aHajau3a», JJid pelieHus
CaMOCTOSITEIbHO  CPOPMYJIMPOBAHHOM MaTeMaTHMYecKOW 3ajJayd, a 3aTeM
MHTEPIPETUPOBATH MOJTYyYEHHBIN pe3ybTarT.

CoaepxartenbHO-METONMYECKAass JUHUSA «UucCna W BBIUMCICHUS» 3aBEpLIAET
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4yaTo Ha YPOBHE OCHOBHOIO 0011ero oopasosanus. Ha ypoBHe cpenHero oouiero
oOpa3zoBanus oco0oe BHUMaHHME yAeuseTrcs (OPMUPOBAHUIO  MPOYHBIX
BBIUMCITUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B CEO0sl HCIOJNB30BAHUE PA3IUYHBIX
dbopM 3amucu JCHCTBUTENBHOIO 4YHCJA, YMEHHE pAIMOHAIBHO BBIMOJIHATD
JNEUCTBUSL C HHUMH, JeiaTh MPUKUIKY, OIEHHBaTh pe3yipraT. OOydwaromnimecs
NOJIYy4alOT HABBIKM NPUONMKEHHBIX BBIUMCICHUM, BBIMOTHEHUS JCHCTBUI C
quCclIaMU, 3allMCaHHBIMU B CTaHJIAPTHOM (popMe, UCTIONb30BAHUS MAaTEMaTUUECKUX
KOHCTaHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

ConmepkarenbHasi JHHHS «YpaBHEHHS W HEPAaBEHCTBa» pealu3yeTcsl Ha
NPOTSDKEHWH BCero OOyYeHHs Ha YpPOBHE CpEeAHEro ooOimero oOpa3oBaHUS,
NOCKOJIBKY B  KaXJAOM pasjele MporpaMMbl  NPEIyCMOTPEHO  pPEIICHHUE
COOTBETCTBYIONUX 3amad. OOydaroniyecs OBJIAJCBAIOT PA3TMYHBIMH METOIAMHU
pelleHus  IIeNIbIX,  pPallMOHANBHBIX,  HPPANHOHAIBHBIX,  TOKA3aTeIbHBIX,
Jorapu(MHUECKUX U TPUTOHOMETPHUECKUX YPaBHCHUM, HEPABEHCTB U MX CHCTEM.
[TomyueHHBIE YMEHHS UCTOIB3YIOTCS TPH HCCIEAOBaHWU (DYHKIIUH C TOMOIIBIO
MIPOU3BOIHOM, PEIICHUH MPUKIIATHBIX 33/1a4 U 33/1a4 Ha HAXOXKJEHNE HAanOOIBIITUX
¥ HAaMMEHBINX 3HaueHuW GyHKuuu. JlaHHas comepiKaTelbHas JUHUS BKIIOYAET B
cebs Takke (opMUpPOBaHHME YMEHUN BBIMOTHATH pacu€Thl MO GopMynam,
npeoOpa3oBaHus ENbIX, paIMOHAIbHBIX, UPpAMOHATBHBIX u
TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TAK)KE BBHIPAKEHUMN, COJIEPIKAIINUX CTETICHU U
norapudmel. braromapss u3ydeHuro anreOpanyeckoro marepualia TPOUCXOIUT
JanbHEWIIee Pa3BUTHE  AJITOPUTMHYECKOTO ©  aOCTPAKTHOTO  MBIIUICHUS
oOydarommxcs, (pOPMUPYIOTCS HABBIKH JEIYKTUBHBIX DPACCYXIACHHUH, pabOThI ¢
CUMBOJIbHBIMH (hOpMamMu, MPEACTABICHHS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B
BUJIC PABEHCTB M HEpaBeHCTB. AnreOpa mpesmaraet 3hPeKTUBHbIE WHCTPYMEHTHI
JUTSL  pelIeHUs] TPAKTHYECKUX H eCTECTBCHHO-HAYYHBIX 3ajadv, HarJISTHO
JEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK SI3bIKA HAYKH.



CopeprxaTenbHO-METOANYECKAs JUHUSA «DyHKIHMH U rpadukm»
TECHONEPEIJIETAETCS ¢ IPYTUMHU JUHUSAMU YYEOHOr0 Kypca, MOCKOJIbKY B KaKOM-
TO CMbICIIE 3aJaéT IOCJIEN0BaTEIbHOCTh U3Y4YeHUs Marepuana. M3ydeHue
CTENEHHOW, IOKAa3aTeJbHOM, JIOrapu(PMUUYECKO M  TPUTOHOMETPUYECKUX
(GyHKIUH, UX CBOMCTB U rpaMKOB, UCIOJIb30BAaHUE (PYHKIMI ISl pelIeHus 3aa4
U3 JpYrux Yy4eOHBbIX NPEIMETOB U pPEAJbHOM >KU3HM TECHO CBS3aHO Kak C
MaTeMaTUYeCKUM AaHAJIU30M, TaK KC PEIIEHWEM YpaBHEHUU M HepaBeHCTB. [lpu
3TOM O0OJIbLIOE BHHUMaHHE YyAensdercss (OPMUPOBAHMIO YMEHHS BBIPAXKATh
dopMynamMu 3aBUCUMOCTH MEXKAY pa3MYHbIMM BEJIMYMHAMH, UCCIIEI0BATh
NoJlydeHHble (QYHKIUHU, CTPOUTH UX rpaduku. Marepuan coaepKaTeabHOU JTUHUU
HalleJIeH Ha pa3BUTHE YMEHUI M HABBIKOB, MO3BOJISIOMIMX BhIpaXaTh 3aBUCUMOCTH
MEXIy BEIMYMHAMHU B pa3IMYHOM (Qopme: aHAIUTUYECKOH, Tpaduueckoil u
cioBecHOM. Ero wu3ydeHue cmnocoOCTBYET pa3BUTUIO  aJITOPUTMHUYECKOTO
MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKPETHU3AIluU, MHCIOIb30BAHUIO
AQHAJIOTUH.

ConepxarenbHass auHUsA «Hayana wmaTeMaTHyecKoro aHajau3a I03BOJIAET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTUYECKUX, TaK U MPUKIATHBIX 3ajad,
JIOCTYITHBIX O0YYaOIIMUMCS, Y KOTOPBIX MOSBISECTCS BO3MOXXHOCTh UCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIMH, ONpeAensaTb HX HaWOONbIINE W HaUMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOMAAU (GUuryp u oObEMBI Tel, HAXOAUTb CKOPOCTH H
yckopeHnus npoueccoB. ConepkaresbHasi JTMHUAS OTKPHIBAET HOBBIE BO3MOXKHOCTH
NOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEd pEalbHbIX CUTyallUid, HaX0XKICHUS
HAWJIy4IlIEro pelieHusl B MPUKIAIHBIX, B TOM YHUCJE COLUUAIbHO-3KOHOMHYECKUX,
3alayaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHallu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-TOTUYECKOTO M KPEATUBHOTO MBIILICHUS,
dbopMHUpPOBaHUIO YMEHUU paACMO3HABATh MPOSIBICHHUS 3aKOHOB MAaTEMaTHKU B
HayKe, TexHUKe U wucKkyccTBe. OOydarommecss Y3HAIOT O BBIIAIOIIUXCA
pe3yibpTaTtax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMAaTHUKUM KaK HAayKd, M HX
aBTOpax.

ConepxartenbHo-MeTonn4eckas  JuHUS ~ «MHOXKecTBa M JIOTMKa» B
OCHOBHOMIIOCBSIIIIEHA 3JIEMEHTAM TEOPHUH MHOXKECTB. T€OpETUKO-MHOKECTBEHHbIE
MPEACTABICHUS MMPOHU3BIBAIOT BECh KYypC IIKOJbHOW MAaTeMaTUKH U MPEIararoT
HanOoJiee YHUBEPCAIBHBIN S3bIK, OOBEAMHSIONINI BCE pa3/ieibl MATEMATUKH U €&
MPUJIOKEHHU I, OHU CBA3BIBAIOT Pa3HblEe MATEMATUYECKUE TUCLUUIUIUHBI B €OUHOE
uenoe. [loaToMy BaxkHO 1aTh BO3MOYKHOCTh O0Yy4arOIEMYCsl IOHUMATh TEOPETHUKO-
MHOXECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTHKM M HCHOJIb30BAaTh €ro Jyis
BBIpaKEHUsI CBOMX MbIcied. B yueOHOM Kypce «Anrebpa U Hauana
MaTeMaTU4YeCKOro aHaln3a» MPUCYTCTBYIOT TAaKXXE OCHOBBI MAaTEeMaTHUYECKOTO
MOJICTUPOBAaHUSI, KOTOpbIE TMPHU3BAaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MOJIEJIE pEeallbHbIX CUTyalHi, HCCIEAOBAHHUS 3TUX MOJEIECH C IOMOIIBIO
amnmnaparta aiareOpbl 1 MaTeMaTUYECKOr0 aHaJIM3a U MHTEPHPETAIUU MOJYYEHHBIX



pe3ynbratoB. Takue 3aJaHusi BIUIETEHbl B KaXAbld M3 pPa3lelioB MIPOrpaMMBbl,
MOCKOJIBKY BECh Marepuas y4eOHOro Kypca IIMPOKO MCHOJb3YeTCs IJis PELICHUS
NpUKIaAHbIX 3a1a4. [Ipy penieHun peanbHbIX NPAKTUYECKHUX 3a7a4 00ydaromuecs
pa3BUBAIOT  HAONIOAATENBHOCTh,  yYMEHME  HAaXOAMTh  3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh M KOHKPETU3UPOBATh
npobiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEHICHUS MPHUKIAJIHBIX
3a/lay OpraHu3yercs B MPOLECCe U3YUYEeHUs BCEX TeM yueOHOro Kypca «Anredpa u
HayaJla MaTeMaTUYECKOIr0 aHaJIN3a».

OO611ee 9ncio YacoB, PEKOMEHI0BAHHBIX JIJIs1 M3YUeHHUs yueOHOTO Kypca « Anredpa
U Haydajla MaTeMaTh4eckoro aHamuza», — 170 gacoB: B 10 kimacce — 68 yacoB (2
yaca B Heielno), B 11 kmacce —102 gaca (3 yaca B HEAEI0)

COJEPKAHUE OBYYEHUASA
10 KJIACC
Yucjaa v BEIYUCTICHUSA

Panuonanbabie uyncna. OOBIKHOBEHHBbIE U JIECATUYHBIE JpOOH, TPOIEHTHI,
OECKOHEUHbIE  MepuoAnYecKre  JIpoOu.  ApudmeTndeckue  omepamud ¢
paIMOHAILHBIMU YUCIIAMU, TPE00pa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOelt U TPOIEHTOB JUIsl PEIICHUs MPUKIAJAHBIX 3a/lay U3 Pa3IudHbIX OTpacliiei
3HAHUU U PEaJIbHOMN KU3HU.

JleiCTBUTENIBHBIE  YHCIIA. PanyonaneHple W HppalMOHAIBHBIE  YHUCIIA.
ApudmMeTndyeckne omnepanuu ¢ JCHCTBUTEIbHBIMH 4HcIaMHu. [IpuOmmkEHHBIC
BBIYUCIICHUS, TIPaBUjIa OKPYIJICHUA, MPUKUIKA U OLICHKA Pe3yIbTaTa BEIYMCICHUI.

Cremnenb ¢ nensiM nokasareneM. CrangaptHas Gopma 3amucu JeHCTBUTEIBHOTO
yucna. Mcnonp3oBanue noaxosmiei opMbl 3aMUCH TEUCTBUTEIBHBIX YHCEI IS
pELICHUS NMPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTnyeckuii KOpeHb HaTypalbHOUN cTeneHu. [leiicTBus ¢ apudMeTHiecKuMu
KOPHSIMH HaTypaJIbHOM CTETICHH.

CuHyc, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO aprymMeHTra. ApPKCHUHYC, apKKOCHHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA
ToxaecTBa U TOKIECTBEHHBIE TIPEOOpa30OBaHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETpUUECKUE (POPMYIIBI.



VYpaBHeHue, KopeHb ypaBHeHUsd. HepaBeHCTBO, pellleHHE HepaBeHCTBAa. Merton
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.
Pemienue nppanoHaibHbIX YPABHEHUN U HEPABEHCTB.
Pemienue TpUroHOMEeTpUYECKUX YPaBHEHU M.

IIpruMeHeHre ypaBHEHUN W HEPABEHCTB K PEIICHUIO MAaTeMaTUYECKUX 3a1ad U
3a/1ay U3 pa3auvHbIX 00J1acTeil HayKU U pealbHON KU3HU.

DYyHKIUH U TPaPUKHU
OynkIms, crocobsl 3amanus Gyukmun. ['paduk Gyskmmn. Bzanmuo OOparthbie
byHKIUN.

OO6nactp omnpeaeleHUs M MHOXKECTBO 3HadeHW Qynkuuu. Hynu QyHxnum.
[IpoMesxyTku 3HAKOMOCTOSIHCTBA. UETHBIE U HEUETHBIE (QYHKIIUU.

CreneHHas (QyHKIMS C HATypaJdbHBIM M IIeJIbIM Toka3zateneMm. EE cBoiictBa u
rpaduk. CoiicTBa U rpa@uK KOPHS N-Oi CTEINEHHU.

Tpuronomerpudeckas OKpyKHOCTb, ONPEACICHUE TPUTOHOMETPUIECKUX (PYHKITUH
YHICIIOBOTO apryMEHTa.

Hauana mareMaTn4ecKoro aHajamsa

HOCHGHOB&TGHLHOCTI/I, CITOCOOBI 3aJJaHusA HOCHGHOB&TCHLHOCTCﬁ. MOHOTOHHBIE
IMOCJICOOBATCIIBHOCTH

Apudmernyeckas MU TeOMETpUYEeCKas Mporpeccuu. beckoHeyHo yObIBaroIias
reoMmeTrpudeckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH TreOMETpUUYECKOM
nporpeccun. dopmyiia CIOXKHBIX MPOUEHTOB. Mcmonb30BaHUWE MPOrPECCUM AJIS
pelIeHns pealbHbIX 3a/1a4 IPUKIAJHOTO XapakTepa.

MHuoxkecTBa U JIOTHKA

MHoxecTBO, omnepauud Haja MHOkecTBamHu. Jlmarpammel  Diinepa—BenHa.
[IpruMeHeHnE TEOPETHUKO-MHOKECTBEHHOIO ammnapara Uil ONMCAaHUS PEabHBIX
MIPOLIECCOB U SIBJIICHU, MPU PELICHUH 3374 U3 IPYTUX yYeOHbIX TPEAMETOB.

Ornpenenenue, TeopeMa, CIeACTBUE, J0KA3aTEIbCTRO.
11 KJIACC
YucJia ¥ BLIYUCTICHUS
Harypanbabie u nienbie yncina. [Ipu3Haku 1eIMMOCTH 1IEJIBIX YUCEeT.

Crenenb ¢ pallnOHaIBHBIM MOKa3atenaeM. CBOMCTBA CTEIICHHU.



Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.
YpaBHeHUS ¥ HEPABEHCTBA
[IpeoGpa3zoBaHue BBIPAXKEHU, COACPHKAIINX JOTrapHUPMBI.

[IpeoOpazoBaHue BbIpAXKEHUM, COAEPXKAIMX CTEINEHU C  palMOHAIbHBIM
MTOKA3aTEJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.
Iloka3arenbHbIE YpABHEHHS U HEPABEHCTBA.
Jlorapudmuyeckue ypaBHEeHHUs] 1 HEPABEHCTBA.

Cucrtembl JIMHEVHBIX ypaBHEHMH. PelieHue NPUKIAIHBIX 334a4 C IIOMOIUIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucremMsl 1 COBOKYITHOCTH pallMOHAJIBbHBIX ypaBHeHl/If/'I N HCPABCHCTB.

[IpumeHeHne ypaBHEHHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX
3a/1a4 U 337124 U3 Pa3IuYHBIX 00JIaCTel HAYKU U PeabHOM KU3HH.

DYyHKIUH U rpaGuKu

Oyukius. [lepuonnueckue (yHkuuu. [IpomMexyTku MOHOTOHHOCTH (DYHKIIHH.
MakcumMyMbl U MUHUMYMBI (yHknuu. HauGoinbliee ¥ HavMeHbIllee 3HAYCHHE
(GYHKIIMU HA TIPOMEKYTKE.

Tpuronomerpudeckne GyHKIIMN, ©X CBOMCTBA U rpadUKH.
ITokazarensHas u JiorapudmMudeckas QyHKIINHA, UX CBOUCTBA U rpaduKH.

Hcnons3oBanue rpadukoB GyHKIHMN I pEIICHHUs ypaBHEHUW W JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIMH JUIsi  UCCIENOBAHUA TPOIECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NPH PEHICHUU 3a7ad U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEAIIbHOM KU3HMU.

HayvaJyia MaTeMaTH4€CKOI0 aHAJIM3A
HenpepriBubie (pyHKIIMKU. MeToa MHTEPBAIIOB ISl PEIIEHUSI HEPABEHCTB.
[TpousBoanas ¢pynkiuu. ['eomerpudeckuii U GU3NIECKUI CMBICT TTPOU3BOTHOM.

[TpousBomHbIe dneMeHTapHBIX (QyHKIHA. DOPMYIBI HAXOXKICHUS MPOU3BOIHOM
CYMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHne MPOU3BOAHONW K HCCIENOBAHUIO (YHKIIMI Ha MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxxnenne HauOoJblero ¥ HAMMEHbIIETO 3HAaUeHUs1 (PYHKIMU Ha
OTpE3KE.



[lpumMeHeHne TPOU3ZBOMHOW I HAXOXKIACHHUS HAWIYYIIETO pPEIICHUS B
OPUKIAJHBIX 3ajadax, JJs OINpeNeleHUus] CKOPOCTU IIpolecca, 3aJaHHOTO
(dopMyIioii niaK rpauKOM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckiii 1 pu3nyeckuii cMpicil. Beiuucnenue mHTerpaia
o ¢popmyine Hororona—JleiiOnura.

IVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

B pesynbrare n3ydeHus MaTeMAaTUKH Ha YPOBHE CPEIHETO 001Iero oopazoBaHus y
oOyyaroierocst 0ynyT chOpMUPOBaHBI CIACAYIONINE TUIHOCTHBIC PE3YIbTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3UIIMH OOYYaIOIIEToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  pPOCCHUHCKOro  oOIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUM,
Opoleayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCH M JIPYroe), yMEHHE
B3aMMOJIEHCTBOBATh C COLIMANBHBIMU HMHCTUTYTAaMU B COOTBETCTBUU C HX
(GYHKIUSIMY U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCHMCKONW TPAXKIAHCKOM WJICHTHYHOCTH, YBaXKEHUS K
IPOILIJIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHUKH, LIEHHOCTHOE OTHOUIEHUE K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIKCHHMA B JPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHME JIyXOBHBIX IICHHOCTEH POCCHIICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEJCHMS, CBA3AHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHXKCHUH HAyKM U JEATEIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTETHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a]]a4, PEIICHUI, PacCyKJI€HHI, BOCIPUUMUYUBOCTh
K MaT€MaTUYECKUM aCIIEKTaM pa3JIuYHbIX BUJIOB UCKYCCTBA;

5) ¢pusnueckoro BOCHUTAHMS:



c(OpMHUPOBAHHOCTh YMEHHUS NPUMEHATh MAaTEMATHUYECKHE 3HAHUS B HMHTEpecax
310pOBOTrO M 0e30macHoro odpasza >KM3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY
3I0pOBbIO (3I0pOBOE NUTaHWE, COATAaHCUPOBAHHBIA PEXUM 3aHATUNA M OTAbIXA,
perynsipHas ¢u3uUecKkass aKTUBHOCTbH), (PU3MUECKOE COBEPIICHCTBOBAHUE TMpU
3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHOMN €SI TENbHOCTHIO;

6) Tpya0BOIO BOCIIMTAHMS:

TOTOBHOCTh K TPYIY, OCO3HAHHE IICHHOCTH TPYIOJIOOHs, HHTEPEC K Pa3InYHBIM
chepam mnpodeccuoHaNbHOM NESATENBHOCTH, CBA3aHHBIM C MAaTEeMaTUKOW W
e€nPUIIOKCHUSIMU, YMEHUE COBEPIATh OCO3HAHHBIN BBIOOp Oymyriei nmpodeccuun
U peaM30BBIBATh COOCTBECHHBIC KU3HCHHBIE IUIAHbI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO HAa TPOTSHKEHUU BCEH
KU3HU, TOTOBHOCTh K AaKTHBHOMY YYacTHIO B PCIICHUM NPAKTUYECKUX 3aj]ad
MaTEMaTUYCCKOW HAIPaBICHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh  IKOJOTHYECKOMH KYJIBTYPHI, [IOHUMaHWE  BIIMSHUSA
COITMATTbHOOKOHOMHUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJHONW M COIMAIBHOM
Cpenbl, OCO3HaHUE III00AIBHOTO XapakTepa 3KOJIOTHYECKUX MPoOIeM, OpUEHTAIIHS
HAa TIPUMEHCHHE MaTEeMaTUYeCKUX 3HAaHMK [IJIs pelleHus 3amad B o0JlacTu
OKpY>Karolel cpenpl, IUIAHUPOBAHHWE IIOCTYIIKOB UM OIGHKH HX BO3MOYKHBIX
MIOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd U OOIIECTBEHHOW MPAKTUKH, IOHUMAaHUE MaTeMaTUYECKON HAYKU
Kak cdepbl YeI0BEUECKON NeATEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTHU IS
pa3BUTUA UMBWINW3ALMH, OBJIAJCHUE S3bIKOM MATEMATHKA M MAaTeMaTUYECKON
KYJbTYpOH Kak CpEACTBOM IIO3HaHWsS MHpPa, T[OTOBHOCTh OCYIIECTBIIATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO I€STEIbHOCTh MHANBUYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS MPOTpaMMBI IO MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
obmero o0pa3oBanusi y oOyuaromerocst 0yayT chOpMHpPOBAaHBI METANPEAMETHBIC
PE3yIIbTATHI, XapaKTepU3YIOIHUECS OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATEILHBIMU  JIEUCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHUCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JCHCTBUSMU.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ

Bba3oBble JJoruueckue JelcTBUA:



BBUSIBIIT W XapaKTEPU30BATh CYLIECTBEHHBIE IIPU3HAKH MATEMaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUIEHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OINpeJIeNIeHHs] MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KiIaccU(UKaIIH,
OCHOBaHHS MJi1 OOOOIIEHHS M CpaBHEHUS, KPUTEPUU MPOBOJUMOIO AHAIU3A;
BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BbIBATh CYXACHUS: YTBEPAUTEIbHbIE
U OTpULIATENbHbIC, EAUHUYHbIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBUIBIIITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W INPOTUBOPEYUS B
(akTax, NaHHBIX, HAONIOACHUSIX U YTBEPXKACHUSAX, MpeajaraTb KpUTEpUU Jis
BBISIBJICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPECUHIA;

AcjaTb BbBIBOJAbBI C HCIOJB30BAHUEM 3dKOHOB JIOTUKH, JCAYKTUBHBIX U
HHAYKTUBHBIX YMOSaKHIOquHﬁ, YMOBaKJHO‘IeHI/Iﬁ I10 aHaJIOI'H,

NpoBOAUTL CaMOCTOATCIIBHO JOKA3aTCJIbCTBA MATCMATHYCCKUX YTBep}KI[eHI/Iﬁ
(HpHMBIe n oT HpOTI/IBHOFO), BBICTPpANBATL apTrYMCHTALIUIO, IIPUBOAUTL IIPUMCPBI U
KOHTPIPUMCPHI, 00OCHOBBIBATH COOCTBEHHBIE CYXKACHHUA U BBIBOIBI,

BbIOMpaTh croco0 pelieHus: yueOHOU 3ajauM (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HaubOonee MNOAXOASIIUA C Y4ETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieaoBaTejJLCKUuE JeCTBUA:

UCIIOJIb30BATh  BOINPOCHI KAK HCCIENOBATENIbCKUM WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoOIemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (GOpMHUpOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UILINIO0, MHEHUE;

IIPOBOJIUTh CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCJICIOBaHUE IIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHUS, IpoIecca,
BBISIBIICHHUIO 3aBUCHUMOCTEH MEXIy 00hEKTaMH, SBICHUSAMU, ITPOIICCCAMH,

CaMOCTOATENHHO (OPMYTUPOBATh OOOOIICHHWS W BBIBOJALI MO pe3ylbTaTaM
MPOBENEHHOTO  HAONIONIEHUs,  WMCCIENOBAaHUSA, OLECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOrHO3UPOBATH BO3MOKHOC PpPa3sBUTHC IIpOOCCCA, a TaKKC BbIABUI'ATb
IMPCAIIOJIOKCHUA O €I'0O pa3BUTHUHU B HOBBLIX YCJIOBUAX.

Pabora ¢ ungopmaumeii:

BBISBIIATh JACHUIMTH HHPOPMAIIMHU, JaHHBIX, HEOOXOJMMBIX JUIS OTBETAa Ha
BONPOC U JIUTS PEUICHUS 3a/1a4u;

BBIOMpaTh WMH(POPMAIMI0 W3 HCTOYHHUKOB PA3JIUYHBIX THIIOB, aHAIM3UPOBATh,
CHUCTEMATH3UPOBAaTh W HMHTEPIPETHPOBATh HWH(POPMAIMIO PA3TUIHBIX BHUIOB H
dbopM npecTaBICHUS;



CTPYKTYpHpOBaTh HWH(GOPMAIUIO, MPEACTaBIATh €€ B pa3Iu4HbIX (QopMax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHMBAaTh HAJAEXKHOCTh MH(OPMAIMK MO CaMOCTOSTENIBHO C(POPMYIUPOBAHHBIM
KpUTEPUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

BOCIIpUHHUMATL H q)OpMy.]'II/IpOBaTB CYXXICHUS B COOTBCTCTBHMU C YCIOBUAMH U
oeIsaMu O6H_ICHI/I$I, ACHO, TOYHO, I'paMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHUA B
YCTHBIX W NIMHUCbMCHHBIX TCKCTAX, IABAThb IMOACHCHUA II0 XOAY PCHICHUA 3aJdaydd,
KOMMCHTHUPOBATH HOHY‘ICHHBII\/JI PE3yJIbTaT,

B Xo0z€ OOCYXKIEHMs 3alaBaTh BONPOCHl IO CYHIECTBY OOCYKIA€MOW TEMBI,
npoOyieMbl, pelmaeMoil 3aJaud, BBICKA3bIBaTh HJEH, HAIEJICHHbIE Ha IOUCK
pELICHHs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYTHMX YYaCTHUKOB
auanora, oOHapy»KMBaTh pas3linuue U CXOACTBO MO3UIIMH, B KOPPEKTHOH (opme
(opMyIupoOBaTh pa3HOIJIACUs, CBOU BO3PAKEHMUS,;

NPEACTaBIATh PE3yJbTaThl PEIICHUS 3a7adyH, SKCIEPUMEHTAa, WCCIICIOBaHMS,
IIPOEKTAa, CAaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
Npe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe 1eilicTBUSA
Camoopranusanus:

COCTaBIIATh IUIAH, QJITOPUTM PEIIEHUS 3aJa4yd, BbIOMpATh CIOCOO pEeIIeHUs C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAITIH.

CaMOKOHTpO.HI), IMOIHUOHAJIbHBIN NHTENJIEKT:

BIIAJICTh HAaBBIKAMHU TIO3HABATEIHHON pe(IeKCMU KaK OCO3HAHHWS COBEPIIAEMBIX
JICHCTBUN W MBICITUTEIBHBIX TMPOLIECCOB, UX PE3YNbTATOB, BIAJETh CIOCOOaMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3YJIbTATA PELICHUS MAaTEMaTUYECKON
3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTH IIPM PELICHUU 3a1a4H,
BHOCUTbh KOPPEKTHUBBI B JIEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJICHHBIX OIIHMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa LEJIU U YCIOBUAM, OOBSICHATh NMPUUYUHBI
JOCTH>KEHUSI I HEJOCTHXKEHUS! pPe3yJbTaTOB AEATEIbHOCTH, HAXOAUTH OLIUOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas ACATCIBbHOCTD.



MOHMMATh W WCHOJIb30BaTh MNPEUMYIIECTBA KOMAaHIAHOM W HWHAUBUIYaTbHOMN
paboThl TMpU pEeHIeHWH YYEOHBIX 3ajay, NPUHUMATh I1eJIb COBMECTHOMU
NEATEeNbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOoThl, pacrpeneisiTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX AaTh NPOLIECC U pe3yabTaT padoTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B TPYNINOBBIX QopMax paboTsl (00CYyXIeHHs, OOMEH MHEHUH,
«MO3TOBbl€ ILITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb paboOThl U
KOOPJMHUPOBAaTh CBOMU JACHCTBUS C APYTUMHU YJI€HAMU KOMaHJbl, OLEHUBATH
KayecTBO CBOEr0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 Kimacce oOydaromuics TMOTYYUT CIETYIOUINE
IPEMETHBIE PE3YIIbTATHI:

YucJia 1 BLIYUCJTICHUS .

OIICPUPOBATH INOHATUAMMU . PaldlrOHAJIBHOC )51 ﬂeﬁCTBHTGHBHOG quclio,
OOBIKHOBEHHAS U ACCATHYHAasA )IpO6B, IMPOICHTHI;

BBIIIOJIHATD apI/I(i)MGTI/I‘IeCKI/IC orcpanuum ¢ paivuOHAJIbBHBIMU U ﬂGﬁCTBHTCHBHBIMH
YHUCJIaMU,

BBIIIOJIHATD I'[pI/I6J'II/I>KéHHI>I€ BBIYUCJICHUA, HWCIIOJB3Ys IIpaBUJIa OKPYIJICHUA,
ACJIaThb IPUKUIKY U OLCHKY PC3yJIbTaTa BBI‘{PICHGHPlﬁ;

OTIEpUpPOBATH MOHATUSIMU: CTEIEHb C IEJbIM TOKa3aTejeM, CTaHAapTHas (Gopma
3allUCH JIEMCTBUTEIBHOIO YHUCJIA, KOPEHb HATYpPaJIbHOU CTEIIEHU, HCIOJIb30BATH
NOXOANTYI0 (POpMY 3anUCH JEHCTBUTEIBHBIX YUCEN IS PEIICHUS TPAKTUIECKUX
3a71a4 ¥ MPECTABJICHUS JaHHBIX;

OIICPHUPOBATL IIOHATHAMH:. CHHYC, KOCHHYC MW TaHI'CHC IIPOHU3BOJIbHOI'O YIJla,
HCIIOJIB30BATHh 3aIllMCh IIPOU3BOJILHOI'O yIJIa 4Cpe3 O6paTHI>Ie TPUTOHOMCTPHUYCCKHUC

GyHKIMU.
YpaBHeHUS] U HEPABEHCTBA:

OMEepUpOBATH MOHSATUAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
palroHaIbHOE, UPPALIMOHAIIBHOE YpAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHHE;

BBITIOJIHATh MPEOOpa30BaHMsl TPUTOHOMETPUYECKUX BBIPAKEHUN U pemiaTh
TPUTOHOMETPUUECKUE YPABHEHUS,

BBITIOJIHATh MPEOOPa30BaHUS  LENbIX, PALMUOHAIBHBIX U  HUPPALMOHAIBHBIX
BBID&XKCHUM W  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPalUOHAIBHBIX U
MPPALHOHAIBHBIX YPABHEHUN U HEPABEHCTB;



IIPUMEHATh YPAaBHEHUs W HEPABEHCTBA U PELICHUSA MAaTEMAaTUYECKUX 3alay U
3a/1a4y U3 pa3auvHbIX 00J1acTe HayKU U pealbHOU KU3HH;

MOJICJIUPOBATh PeajbHBIC CUTYAllMd Ha SI3bIKE aJreOpbl, COCTABIISATh BBIPAKCHUS,
ypaBHEHHsI, HEPAaBEHCTBA 110 YCIIOBHIO 3a]1a4M, HCCIIEA0BATh OCTPOCHHBIE MOJICITH
C MCTIOJIb30BaHUEM aIlapara aareopsl.

DyHKIUHM U TPaPUKH:

ONEepUpOBaTh MOHATUAMU: (YHKUMS, CHOCOOBI 3amaHus (yHKUHUH, OO0JaCTb
ONpeJIeIeHHs] U MHOXKECTBO 3HAaueHUU (QyHKUMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHble (QYHKIINH;

ONEepUPOBATh MOHATUAMH: YETHOCTh M HEYETHOCTh (PYHKUUHU, HYIU (QYHKIUH,
IPOMEXKYTKH 3HAKONIOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduKu PYyHKIUHN JJI pelIeHHs] YpaBHEHU;

CTPOUTh U YWTaTh TpaduKH JUHEHHOW GYHKIMUH, KBaapaTUUYHON (DYHKIMH,
CTeNIeHHOW (DYHKIIMU C IIeJIbIM TTOKa3aTeseM;

UCITIOJIB30BaTh IpaduKu GYHKIHUHN [T UCCIEAOBAHUS TTPOIIECCOB U 3aBUCUMOCTEH
OpU peUIeHUuW 3a/ad W3 JIPYruX YYeOHBIX TMPEJAMETOB M PEabHOM >KHU3HH,
BhIpaXKaTh (hOpMyJIaMU 3aBUCUMOCTH MEX]Ty BEJIMUNHAMHU.

Hauana mareMaTH4eCcKOro aHaJam3a:

ONEepUpOBATh  MOHSATHUAMH:  TOCJIENOBATENBbHOCTh,  apudmeTnueckas
reOMeTpUIECKasi IPOrPECCHH;

OTIEpUPOBATH MOHATUAMU: OECKOHEYHO yOBIBAIOIIAs T€OMETPUYECKas MPOTPECCHs,
cyMMa 0€CKOHEUYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCUU;

3a1aBaThb IIOCJICAO0BATCIIBHOCTHU PA3JIMYHBIMU CHOCO6aMI/I;

HCIOJIB30BATh CBOMCTBA IIOCJIEAOBATEIBHOCTEW W IIPOTPECCUU ISl PELICHUS
peaNIbHBIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHuoxkecTBA U JIOTHKA:
ONEPUPOBATH MOHATHUSIMH: MHOKECTBO, OIEPaIllMi HaJl MHOKECTBAMH;

HCIMOJIB30BATh TEOPETUKO-MHOKECTBEHHBIM anmapar Uil OINWCAHUS PEATbHBIX
MIPOLIECCOB U SIBIICHU, MPU PELICHUH 3a]a4 U3 IPYTUX yUeOHbIX TPEAMETOB;

OIICPHUPOBATD INOHATHAMMU: OIIPCACIICHUC, TCOPCMA, CIICACTBUC, NOKA3aTCIbCTBO.

K konmy oOyuenus B 11 kiacce oOydaronuics TMOJYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYHCIEHUS



ONEePUPOBATH MOHATUSMU: HATYypaJIbHOE, II€JI0€ YUCIIO, MCIOJIb30BaTh MPU3HAKHU
JNEIUMOCTH TEJbIX YHCEN, Pa3lioKeHUE YHCiIa Ha MPOCThIE MHOXKUTEIU IS
pelieHus 3a1ay;

OIICPUPOBATH MMOHATHUEM: CTCIICHD C pallMOHAJIbHBIM ITIOKA3aTCIICM,

ONEepUPOBATh MOHATUSAMU: JorapupM Uucia, JAECATUYHbIE U HaATypajbHbIE
JorapupMsl.

YpaBHeHUs M HEPaBEHCTBA:

IMPUMCHATH CBOMCTBA CTCIICHHU JJIA HpCO6paSOBaHI/IH BI::Ipa)KeHHfI,
ONICPUPOBATLIIOHATUAMMU: TIOKA3ATCIIBHOC YPABHCHUC U HCPABCHCTBO, pPCIIATH
OCHOBHBIC THUIIBI ITOKA3aTCIbHBIX ypaBHeHI/If/'I U HCPABCHCTB,

BBIITOJIHATD Hp606p330BaHI/IH BBIpa)KeHHﬁ, COoACpKaInX J'IOI‘apI/I(i)MBI,
ONICPUPOBATL ITOHATHAMU: HOFapI/I(l)MI/I‘IeCKOG YpPAaBHCHHUC W HCPABCHCTBO, PCUIATH
OCHOBHBIC TI/IHI)IJIOFapI/I(l)MI/I‘ICCKI/IX ypaBHGHI/Iﬁ U HCPABCHCTB,

HaXOOUTb PCIICHUA HpOCTCﬁHIHX TPUTOHOMCTPUYCCKUX HCPABCHCTB,

ONICPUPOBATL TMOHATHUAMH: CHCTCMaA JIMHEWHBIX ypaBHeHI/Iﬁ u eé peuICHuC,
HCIIOJIb30BATH CUCTCMY JIMHEHMHBIX ypaBHeHI/Iﬁ AJIA pCIICHUA ITPAKTHUYCCKUX 3aJ1aY;

HaXOAUTh PELIEHUs MPOCTEUIINX CHCTEM U COBOKYITHOCTEH palrOHaIbHBIX
YpaBHEHHI U HEPABEHCTB;

MOJIETUPOBATh peajbHbIE CUTYAllMH HA SI3bIKE anreOphl, COCTABISATh BBIPAXKEHMUS,
yYpaBHEHHMs, HEpPaBEHCTBA M CHUCTEMBbl [0 YCJIOBHMIO 3a/laud, WCCIEI0BaTh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara anreopsbl.

DOyHKUMH U TPAPUKH:

OIIePUPOBATH TOHSATHSIMH NIepUOIHYECKast GyHKIS, IPOMEKYTKH
MOHOTOHHOCTH(YHKIIMM, TOYKH OJKCTpeMyma (YHKIMU, HauWOoIbIee U
HAaWMEHbIIIee 3HA4YeHUS QYHKIUA HA TPOMEXKYTKE, HCIONB30BaTh MUX JUIS
uccien0BaHus (PYHKINH, 3aJaHHOU rpaduKoM;

OMEepUPOBATh TMOHATUSIMH: TpadUKH TMMOKA3aTeIbHOW, JOrapupMHUUECKOH U
TPUTOHOMETPUYECKUX (PYHKINH, N300pakaTh MX Ha KOOPJAWHATHOM TIJIOCKOCTU H
HCMOJIB30BATH JJISl PEIICHUSI YPABHEHU U HEPABEHCTB;

M300pakaTh Ha KOOPJMHATHOW TUIOCKOCTH TpadWKH JTUHEHHBIX YpaBHEHUU U
WCMOJIB30BATh UX ISl PEIICHUSI CUCTEMBI IMHEWUHBIX YPABHEHHUM;

UCIOIB30BaTh rpaduku GYHKIUHN I UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEMN
U3 IPYTUX YYEOHBIX JUCHIUILIHH.

Hauana MmareMaTn4ecKoro aHajamsa:



ONEpUPOBATh TMOHATHSAMU: HENpepbIBHAS (YHKLUMS, NPOU3BOAHASA (PYHKIMUH,
HCII0JIb30BaTh TEOMETPUUYECKUN U (PU3NUYECKHUI CMBICT TPOU3BOAHOM JIJISl PEILICHMS
3az1ady;

HaXOJUTh TPOU3BOJHBIC AIEMEHTAPHBIX (YHKUUM, BBIUUCIATH MPOU3BOJHBIE
CYMMBbI, IPOU3BEACHUS, YACTHOTO (DYHKIINIA;

MCIIOJIb30BaTh MPOU3BOJHYIO ISl MCClIeOBaHUS (YHKUMHA HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSAThH PE3YJIbTATHI UCCIEI0BAHUS K TIOCTPOCHUIO TPa(UKOB;

HUCIIOJIb30BATH TIPOU3BOJHYIO JJIA HAXOXIACHUA HAWIYUIICTO pPCHOICHUA B
MMPUKIIAAHBIX, B TOM YHUCJIC COOUAJIIBHO-3KOHOMUYCCKUX, 3ada4ax,

OIICPUPOBATH IIOHATUAMMU . nepBoo6pa3Ha;1 151 HUHTCI'paJl, ITIOHUMATb
FeOMeTpI/I‘ICCKI/Iﬁ )51 (bHBI/I‘ICCKI/Iﬁ CMBICJI UHTCTpAJIa,

HAXOAUTh TEPBOOOPA3HBIC 3JICMEHTAPHBIX (DYHKIMH, BBIYHCIATH WHTETPA 10
dbopmyne Herorona—JleiiOnuna;

peuiaTh IPHUKIAAHBIC 3adadv, B TOM YHCJIC COLNHUAJIBHO-OKOHOMHWYCCKOTO U
(1)I/ISI/I‘{€CKOFO XapakxkTepa, CpCACTBAMH MATCMATUYICCKOT'O dHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 xaacce
Ne | HaumenoBaHue KomuuectBo vaco | [IOP
pa3nenos U TEM < y
IpOrpamMMBal Beero p | lp/p
1 | MHOXECTBO 14 1 https://resh.edu.ru/subject/lesson/4726/c
onspect/198222/

PalHOHAIBHBIX 1 https://resh.edu.ru/subject/lesson/4726/c

JICMCTBUTEIILHBIX onspect/198222/

qucen https://resh.edu.ru/subject/lesson/7234/c
onspect/248860/

2 (DYHKHI/H/I " Fpa(bI/IKI/I. 6 httpS://reSh.edU.rU/

CTemeHp ¢  LEIBIM https.//vvvvvv_.yaklas_s.ru/p/alqebra/lO—
klass/stepeni-s-ratcionalnym-

ImoKas3aTejaeM pokazatelem-korni-stepennye-funktcii-
11016/svoistva-stepennykh-funktcii-i-
ikh-grafiki-9158/re-0e543e38-25d9-
4536-b70f-0f1bf843e82b

3 | ApumMeTHIeCKuit 18 1 https://www.yaklass.ru/p/algebra/10-
KOpPEHb N-OM CTEIICHU. klass/stepeni-s-ratcionalnym-
I/IppaLII/IOHaJIBHBIe pokazatelem-korni-stepennye-funktcii-

ABHCHIIS - 11016/svoistva-kornia-n-i-stepeni-
yp preobrazovanie-irratcionalnykh-

HEpaBECHCTBA vyrazhenii-11531

4 | ®opmyibl 22 1 https://resh.edu.ru/subject/lesson/6019/s

tart/199181/

TPUTOHOMETPHH. https://resh.edu.ru/subject/lesson/3863/s

Tpuronomerpruueckue tart/199212/

ypaBHCHHUSI https://resh.edu.ru/subject/lesson/4735/s
tart/199274/
https://resh.edu.ru/subject/lesson/6322/s
tart/114653/
https://resh.edu.ru/subject/lesson/6320/s
tart/200020/

5 | ITocnemoBarenpHOCTH |5 https://resh.edu.ru/subject/lesson/2003/

main/

1 IIPOTPeCCHH https://resh.edu.ru/subject/lesson/5223/c
onspect/326716/
https://resh.edu.ru/subject/lesson/5223/c
onspect/326716/

6 | [loBTOopeHue, 3
000011IeHHE,
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https://resh.edu.ru/subject/lesson/3863/start/199212/
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https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/2003/main/
https://resh.edu.ru/subject/lesson/2003/main/
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https://resh.edu.ru/subject/lesson/5223/conspect/326716/
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CUCTEMAaTHU3anuAa

3HAaHUU
Hroro 68 3
11 kaacce
Ne | HaumenoBaHnue KomnunuectBo vacos | [LIOP
pa3nenos U TEM T y
MIpOTrpaMMBbI Beero p | lp./p
1 | Creneun cl|12 1
PaIMOHATHHBIM https://wwyv.yaklass.ru/p/alq_eb_ra/ll—
klass/logarifmy-pokazatelnaia-i-
IIOKa3aTCJIEM. logarifmicheskaia-funktcii-
Iloka3arenpHas 9160/metody-resheniia-pokazatelnykh-
uravnenii-10962/re-b758915¢-7f57-
GyHKus. Aabb-b83a-b2c25922fcec
Iloxa3arenbHbIE https://resh.edu.ru/subject/lesson/4729/c
ypaBHeHI/IH u onspect/159012/
HEpaBEHCTBA
2 | Jlorapudmuueckas 12 1 https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-i-
(byHKHHH' logarifmicheskaia-funktcii-
Jlorapupmuueckue 9160/metody-resheniia-
ypaBHEHUSI U logarifmicheskikh-neravenstv-9169
HeDaBCHCTRA https://resh.edu.ru/subject/lesson/3852/c
p onspect/199118/
3 | Tpuronomerpuueckue |9 1 https://www.yaklass.ru/p/algebra/10-
klass/sinus-i-kosinus-tangens-i-
KITUH )58 X - > g
(1)yH Tt kotangens-svoistva-i-grafiki-
rpauKmy. trigonometricheski -10781
TpHFOHOMeTqueCKHe https://resh.edu.ru/subject/lesson/4738/c
HepaBEeHCTBA onspect/
4 | IlpousBoHas. 24 1 https://www.yaklass.ru/p/algebra/11-
ITpuMereHMe klass/proizvodnaia-primenenie-
o proizvodnoi-dlia-issledovaniia-
TpOU3BOLHOU funktcii-9147
5 | Uarerpan ulo9 https://www.yaklass.ru/p/algebra/11-
klass/pervoobraznaia-neopredelennye-i-
HPUMCHCHUS opredelennye-integraly-
9151/neopredelennye-i-opredelennye-
integraly-metody-integrirovaniia-
9153/re-94b86f3c-161b-42fd-alaa-
4d0chc549ee7?
https://resh.edu.ru/subject/lesson/6118/
main/
6 | CucreMnl ypaBHenuii | 12 https://www.yaklass.ru/p/algebra/9-

klass/sistemy-uravnenii-ravnosilnye-
preobrazovaniia-9129/metody-
resheniia-sistem-ratcionalnykh-
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uravnenii-9131
https://resh.edu.ru/subject/lesson/3812/c
onspect/158949/
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