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HOACHUTEJIBHAMA 3AIINCKA

VYuebHBI Kype «Anredpa W Hayala MaTeMaTHYeCKOTO aHajH3a» SBIACTCA OTHHM W3
HanOoJiee 3HAUHMBIX B IIpOrpaMMe CpEIHEro oO0miero o0pa3oBaHHs, ITOCKONBKY, C OIHOM
CTOpOHBI, OH o0ecIeyHBaeT HHCTPYMEHTAIBHYIO 0a3y I H3YYCHHSA BCEX ECTECTBEHHO-
HAYYHBIX KYPCOB, @ C JIPYroH CTOpPOHBI, OpMHpPYeT JIOTHYeCcKoe U abCTpPaKTHOE MBIIIEHHE
o0yJaronxcs Ha YpPOBHE, HeOOXOIMMOM JUI OCBOEHHS HH(OPMATHKH, OOIIECTBO3HAHUS,
HCTOPHH, CJIOBECHOCTH W JPYyrHX JHCIHIUIMH. B paMkax JaHHoro ydeOHOro Kypca
oOydJaronmiecs OBJAJCBAIOT YHHBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
(opMyIHPYET CBOH TOCTIDKEHHUS B MaTeMaTHIeCKOH (opMe.

VYuebHBI Kypc anreOpsl H Hadall MaTeMaTHYSCKOTO aHalIH3a 3aKiIaJbIBa€T OCHOBY I
VCIIENIHOTO OBJIA/EHUS] 3aKOHAMH (H3HUKH, XUMHH, OHOIOIHH, IOHHMAHHS OCHOBHBIX
TEHJIEHIIHH pa3BUTHA DKOHOMHKH M OOINECTBEHHOH >XHU3HH, IO3BOJSIET OPHEHTHPOBATHCSH B
COBpPEMEHHBIX IH(QPOBBIX U KOMIBIOTEPHBEIX TEXHOJIOTHSAX, YBEPEHHO HCIIONB30BATh WX JUISA
JMaNpHeHIero o0pa3oBaHUSI W B IIOBCEIHEBHOH JKH3HH. B TO JXe BpeMs OBIaJICHHE
abCTpaKTHBIMU H JIOTHYECKH CTPOTMMH KOHCTPYKIHAMHE aureOpbl H MaTeMaTHUECKOT'0 aHaIH3a
pa3BHBaeT yMEHHE HaxOJHTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTBH, JTOKa3BIBaTh
YTBEPIK/IEHHS C IIOMOIILI HHIYKIIHH U PACCYK/IATh JIeIYKTHBHO, HCIIOIBb30BaTh 0000ImIeHne 1
KOHKpPETH3aIlHI0, a0CTparipoBaHHe M aHAIOTHI, (OPMHpPYET KpeaTHBHOE H KPHTHYECKOe
MEBIIILIEHHE.

B xome m3yuenmus yueOHoro Kypca «Anredpa H Hadajda MaTeMaTHIeCKOTO aHAaJH3a»
oOydJaronmecs IIONYYalOT HOBBIH ONBIT PENICHHS IPHKIAMHBIX 3a1ad, CaMOCTOSTEIHHOTO
IIOCTPOCHHS MaTeMaTHYeCKHX MOJCNCH pealbHBIX CHTYaIlHid, HHTEPIPETAallHH IIOIyYECHHBIX
pellleHHH, 3HAKOMSTCS ¢ IPUMepaMi MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEeH B MPHPOjIie, HAYKE U
HCKYCCTRE, C BEUIAONIMMHCA MaTEMaTHYeCKHUMH OTKPBITHAMH H HX aBTOPaMHU.

VuebHblil Kypc o01ajjaeT 3HAYUTELHBIM BOCIUTATEIBHBIM MOTEHI[HAIOM, KOTOPBIH
peamu3yeTcs KaKk depe3 YUeOHBII MaTepHal, CIOCOOCTBYIONIMIT (OPMHPOBAHHIO HAYIHOTO
MHPOBO33PCHHA, TaK ©  depe3 CIeMUPUKYy yueOHOH  JeATENBHOCTH, TpeOyIoIei
IPOJODKHTEIFHOH  KOHIIEHTPAIlMH  BHUMAHHS, CaMOCTOATEIBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3d MOJIYyYCHHBIH pe3y/IhTar.

B ocHoBe Merojuku oOydeHus ayrebpe M HadajiaM MaTeMaTHYECKOI'0 aAHAJHM3a JIEKHT
JIesITeJIbHOCTHBIA TIPUHITUIT 00 YUeHHS.

B cTpykType yuebHOTrO Kypca «Anredpa H Hauala MaTeMaTHUYCSCKOTO aHAIHN3a» BBIICICHBI
CIIEMYIONIHE COMepKATeIbHO-MeToANYecKie JHIH: «Uncna W BeIHCIeHUs», «DyHKIHA H
rpaduKkny, «YpaBHEHHSA U HepaBeHCTBa», «Hadana MaTeMaTHUeCcKOro aHaIH3a», «MHOXeCTBa 1
JIOTHKa». Bce OCHOBHBIE COJIEPKATENbHO-METOMYECKHE JIMHHU H3y4arTcs Ha MPOTSHKEHHH
JIBYX IleT o0y4deHHs Ha ypOBHE CpejIHero obiero oOpa3oBaHMs, eCTECTBEHHO JIONOJHSS JPYyT
JIpyra ¥ IIOCTENEHHO HAacCHIIasch HOBBIMH TeMaMH H pazjeliaMd. J[aHHbIl y4eOHBIH Kypc
SBISICTCS HHTCTPATHBHBEIM, IIOCKONBKY OOBemuHsAeT B cebe colepXaHHE HECKOIBKHX
MaTeMaTHYSCKHX JHCITUILINH, TaKHX Kak anredpa, TPHUTOHOMETPHSA, MaTeMaTHUCCKHH aHaIH3,
TeOpHsT MHOXKECTB, MaTeMaTHuecKas JIOTHKa H Jpyrue. Ilo mepe Toro kak oOydaromuecs
OBIIaJleBAIOT BCE Oosiee MIMPOKUM MaTeMaTHYEeCKHM AalapaToM, y HHX I1OCIe/0BATEILHO
dopMHpyeTcs M COBEPIIEHCTBYETCS YMEHHE CTPOHTh MATEMATHYECKYH) MOJIENh PealbHOH
CHTYalluH, NPUMEHATh 3HAHUS, [OJIyYeHHbIEe NPH H3ydeHHH y4eOHOro Kypea, Ul penieHHs
CaMOCTOSTEIHHO C(HOPMYIHPOBAaHHOH MaTeMaTHYECKOH 3ajJadyd, a 3aTeM HHTepIpeTHPOBATh
CBOI OTBET.

ConepxaTebHO-METOMUYECKass  JMHHA  «Ymcoma W BBIUMCICHHS) — 3aBepHIacT
(dopMHpOBaHHE HABBIKOB HCIIONB30BAHHA JCHCTBHTENBHBIX YHCEN, KOTOopoe OBLIO HA4YaTo Ha
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ypOBHE OCHOBHOTO obIero obpazoBanusa. Ha ypoBHe cpeaHero odmero odpazoBanus ocoboe
BHHUMaHHe yJensgeTcd (JOPMHPOBAHHUIO HABBIKOB PAIIHOHAIBHBIX BRIYHCIIEHHH, BKIIOYAIONUX B
ce0s HCIONBb30BaHHE PAa3TMYHBIX (OPM 3aIlMCH YHCIa, YMEHHE JlelNaTh MPHKHJIKY, BBIIOIHATh
NpHOTHKEHHBIE BEIYHCIICHNS, OIIEHUBAThL YHCIIOBBIe BRIpaXKEeHU I, padoTaTh ¢ MaTeMaTHYeCKHMH
KOHCTaHTaMH. 3HaKOMBIe OOyJalomMMc MHOKEeCTBAa HAaTYpalbHBIX, IENBIX, PallHOHAILHBIX U
JIeHICTBUTENLHBIX YHCEIl JTOMOTHAIOTCS MHOKESCTBOM KOMIUIEKCHBIX UHCel B KakaoM H3 3THX
MHOJKECTB paccMaTpHBAIOTCS CBOMCTBEHHBIEC eMy cllelidHuuecKie 3aJaui U Ol epalli: delleHHe
Halello, OIEepHpPOBaHHE OCTAaTKAMH HAa MHOXeCTBe I[elIbIX 4YHcell, o0coOble CBOHCTBA
paIoOHATBHEIX U HpPPAIlHOHANBHEIX YHCcell, apiu(MeTHUYecKHe Olepaliy, a Takke H3BJIeYeHHE
KOpPHS HAaTypallbHOIl ~ CTelleHH Ha MHOXEeCTBe KOMIUIEKCHBIX  4Hcel.  blarogaps
HOCTeIOBaTeIbHOMY — PAacIIHpeHHI0 Kpyra HCHOONIB3YEMBIX 9HcelI M 3HaKOMCIBY ¢
BO3MOKHOCTSIMH HX IPHMEHEHHUs JJI pellIcHHUs pazIHIHbIX 33134 (hopMHpPYeTcs IpeacTaBIcHHE
0 eIMHCTBE MaTeMaTHKHU KaK HayKH U e PO B MOCTPOSHHH MoJ[elel peallbHOro MIpa, IMHPOKO
HCIIOB3YIOTCS 0000IIeHne H KOHKPEeTH3aITH .

Jluans «YpaBHEHHS W HepaBeHCTBa» peallH3yercs Ha NMPOTHKEHHH Bcero oO0ydeHHs Ha
YpOBHE cpeJgHero o0mero o0pa3oBaHHsS, MOCKOIBKY B KaxJoM paszjiele lIporpaMMer
IpeIyCMOTpPeHO pelieHHe COOTBETCTIBYIONNX 3a1adu. B pesynsTaTe oOydarominecs OBJIaJeBaIOT
pa3IMYHBIMH ~ METOJAaMH pelIeHHs palHoOHAIBHBIX, HppaIOHATLHBIX, I10Ka3aTelbHEIX,
Jorapu(pMHUISCKUX H TPUTOHOMETPHUESCKUX ypaBHEHHH, HEpaBeHCTB U CHCTeM, a TaKKe 3ajad,
cojlepKalmuX mapameTpbl. [lonydeHHBIe yYMeHHS IMHPOKO HCIONB3YIOTCS HPH HCCIIE0BAHHH
(GYHKIHI ¢ TOMOTIBIO IPOU3BO/THOM, IIPH pellieHNH TPUKIaIHEIX 3a/1a49 U 3a/1a4 Ha HaXOXK/IeHHe
HanOOIBINX U HAHMEHbIINX 3HaueHUH QyHKnuu. [[anHas cojepxkarensHas JIHHAS BKIIOYaeT B
ceds Takke QOopMHpOBaAHHE YMEHHUH BEITIOTHATE Pacuérel 1Mo (opmylraM, IIpeodpa3oBaHUs
paIioHAIBLHEIX, HPPAIlOHAILHEIX U TPUTOHOMETPHUECKHX BBRIpasKeHHH, a TaKkKe BBIPaKCHMUI,
collepKallUuX CcTelmeHH U Jorapu¢Mmsel. brarogaps H3y4eHHIO anredpandeckKoro MarepHala
OPOHCXOJUT JallbHellllee pa3BUTHE aJITOPUTMHYECKOr0 H  abCTPaKTHOTO  MBINUIEHUS
oOygaronuxcs, (POPMUPYIOTCS HABBIKH JIeIlYKTHBHBIX PacCyXJIeHHH, paboTel ¢ CHMBOJIBHBIMHU
(dhopMamu, Mpe/CTaBIeHHs] 3aKOHOMEPHOCTEH H 3aBHCHMOCTEH B BH/Ie PAaBEHCTB U HEPABEHCTB.
Aunrebpa npeanaraeT 3¢ peKTHBHBIC HHCTPYMEHTHI NI pellIeHUs IPaKTHISCKUX H eCTeCTBEHHO -
HAYYHBIX 33124, HaITAIHO JeMOHCTPHPYET CBOH BO3MOXKHOCTH KaK sSI3bIKa HayKH.

ConepkatenpbHO-MeTonndeckass THHUSA «DyHKIIUN U TpadUKH» TEeCHO IMepelieraeTcs ¢
JIDYTHMH ~ JIHHHAMH ~ y4eOHOrO  Kypca, TOCKOIBKY B  KakKOM-TO  CMBICIEe  3a1aéT
HOCTIe/IOBaTelIbHOCTE  H3Y4eHHs  MaTepHana. l3ydeHHWe  CTelleHHOH, IIOKa3aTelbHOM,
norapu()MUYECKOH U TPUTOHOMETPHYECKUX (PYHKITHI, HX CBOMCTB U I'pa()HKOB, HCIIOIh30BAHHE
GYHKIHH A7 pelleHHsA 3aJad M3 APYTHX VUeOHBIX IpeIMeTOB U peallbHOH JKHU3HH TecHO
CBSI3aHO KaK ¢ MaTeMaTHYeCKHM aHaIM30M, TaK H C pelleHHeM ypaBHeHHH H HepaBeHCTB. [Ipu
3ToM Oonbllloe BHUMaHHE yAenseTcs (QOPMHPOBAHHIO YMEHHSA BEIpaKaTh (opMyIaMu
3aBHCHMOCTH M}y Pa3IHYHBIMH BeIHYMHAMH, HCCIIE/[OBATh MMOTyYeHHbIe (YHKIIHH, CTPOUTH
ux rpaduxu. Marepuan 3ToH cojiepkaTeIbHON IJIHHHH HaleleH Ha pa3BUTHE YMEHWH H
HABBIKOB, MMO3BOJSIONMX BBIPaKaTh 3aBHCHMOCTH MeEXJy BeIHYHHAMH B Pa3IHYHOH QopMe:
aHaTUTHYECKOH, TpadHuecKoM W clIoBecHOH. Ero wm3ydeHne cmocoOCTBYeT pa3BHUTHIO
AITOPHTMHYECKOT0  MBINUICHHS, CHOCOOHOCTH K  o0o0mieHMIo H  KOHKpPeTH3allHH,
HCIIOIE30BaHHIO aHAJIOTHI.

ConepxxatenpHas mHUS «Hadama mMareMaTHYecKOro aHallM3a» IO3BOMISET CYIIECTBEHHO
pacIMpHTE KPYT Kak MaTeMaTHYeCKHX, TaK W NPUKJIAJHBIX 3a/1ad, JIOCTYIHBIX 00y4JaroIumMce,
TaK KaK y HHX MOSBISETCS BO3MOKHOCTh CTPOUTH T'PpaUKH CIOXKHBIX (DYHKITHH, ONpe/lelsaTh UX
HauOOIBIIHe H HAUMEHBINIE 3HAUCHHS, BEIUHCIIATE ILUIomaa (GUTYp U 0ObEMEI Tel, HAXOIHUTh
CKOPOCTH H VCKOpeHHS IpolieccoB. JlaHHas coJep:kaTelbHas IJIMHUSA OTKPEIBaeT HOBEBIE
BO3MOXKHOCTH TIOCTPOCHHS MaTeMaTHYeCKHX Mofelell pealbHBIX CHTYallli, I103BOJIACT
HaXOIUTh HAWIydlllee pelleHHe B IPHKIAJHBIX, B TOM YICIE COMHAILHO-3KOHOMHYECKUX,
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3aadaX. 3HAKOMCTBO ¢ OCHOBaMH MaTeMaTHUeCKOrOo aHalli3a CIIOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMATBHO-TOTHYECKOT0 U KPEATHBHOI'O MBIIUICHUSA, (POPMUPOBAHUIO YMEHHI
pacno3HaBaTh MPOSABIIEHUA 3aKOHOB MaTeMaTHKU B HayKe, TEXHHKe H HCKyccTBe. O0ydarnmecs
Y3HAKOT O BBIJIAIONINXCS pe3ylibTaTax, MOJIYyYeHHBIX B XO/Ie Pa3BHTHA MaTeMaTHKH Kak HayKd, U
00 uX aBTOpax.

ConepkaTenbHO-MeToNYecKass JMHHSA «MHOXKecTBa H JIOTHKa» BKIIOYaeT B cedd
3MIeMEHTHl TEOPHH MHOXKECTB H MaTeMaTHYecKOH JIOTHKH. TeopeTHKO-MHOKECTBEHHEIS
Ipe/[CTaBIICHUs IPOHU3BIBAIOT BECh KypC INKOJIBHOM MaTeMaTHKH W TpeararoT Haubolee
YHUBepCalIbHBIH H3bIK, OOBEIUHSAIONINI BCe pa3jlelbl MaTeMaTHKH W e€ IPHIOKEeHUH, OHH
CBA3BIBAIOT pa3Hble MaTeMaTHYeCKHe JIUCITUILINHBI H X PHIOKEHHS B eJlHHOe 1enoe. [TosTomy
BaXHO JaThb BO3MOXKHOCTH o0OydaromemMycs IIOHHMAaTh TEOpPeTHKO-MHOKECTBEHHBIH SI3BIK
COBpeMeHHOH MaTeMaTHKH M HCIIOIL30BaTh €ro IJs BBIPa)KCHHS CBOMX MbIcieH. [Jpyrum
Ba)KHBIM IpPH3HAKOM MaTeMaTHKH KaK HayKH CllelyeT IPU3HAThL CBOMCTBEHHYIO e CTPOTrocTh
00OCHOBAaHHH W  CJeJlOBaHHE ONpPEJIEIEHHBIM [pPaBHIaM IIOCTPOEHHS  JIOKa3aTelIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTHYEeCKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JOTHYECKOIO
MBIIIUJIEHHsT 00YYaKOINUXCsA, [T03BOJIIET UM CTPOUTH CBOHM PACCYXKJEHHS HAa OCHOBE JIOIHYECKHX
OpaBHI, GOPMHPYET HABLIKH KPHTHYIECKOT O MBIIUICHHUA.

B yuebnom kypce «Amrebpa W Hadala MaTeMaTHUYECKOIO aHalH3a» IPHCYTCTBYIOT
OCHOBBl ~ MaTeMaTHYECKOr0  MOASIHpPOBAHHS, KOTOphle  IPH3BaHBI  CIIOCOOCTBOBAThH
(OPMHPOBAaHUIO HABBIKOB IIOCTPOCHHS MOJIelIell pealbHBIX CHUTYalldil, HCCIEOBaHHS 3THX
MoOJleliell ¢ IIOMOINBIO ammaparta aiureOpbl M MaTeMaTHYeCKOro aHalli3a, WHTepIpeTalni
HOITYYeHHBIX pe3yibTaToB. Takue 3a/laHHsl BIUIETEHBI B KaXJIBIH W3 pa3/IelIoOB IpPOTpaMMHI,
IOCKOJBKY Bech MaTepHal yaeOHOro Kypca IMIHPOKO HCIONb3YyeTes Ui pellieHHs MpHKIIaIHBIX
3amad. llpm pemreHHMH  peaJpHBIX IpakKTHUYSCKHX 3aJad  oOydarommecs pa3BHBAIOT
HaOII0JaTeIbHOCT, YMEHHE HaXOJHTh 3aKOHOMEpPHOCTH, aldcTparHpoBaThes, HCIONL30BaTh
aHAJIOTHIO, 0000maTh M KOHKPETH3HpOBaTh mpodiemy. JlearenbHOCTE 1O (OPMUPOBAHHIO
HABBIKOB pellleHHs NPHKJIaHBIX 33/1a4 OpraHu3yeTcs B MpoIlecce H3yUYeHUs BceX TeM yueOHOro
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTI0 aHAIT3ay.

Ha n3ydyenne yuebHoro Kypca «Anredpa 1 Hadaza MaTeMaTHUECKOI'O aHAIN3a» OTBOAUTCS
272 gaca: B 10 rmacce — 136 gacoB (4 waca B Henemo), B 11 kmacce — 136 gacoB (4 gaca B
HEJIEIIIO).



COJEPKAHHUE OBYYEHHUSA

10 KJIACC

Yuciia 1 BIYHCICHUSA

Paronansueie uncia. OOLIKHOBEHHBIE H JeCATHYHEBIC IpOOH, IIPOIEHTH, OecKOHEeUHbIe
nepuojindeckue Apodu. [Ipumenenue Jpodeil M IPOIEHTOB JUIA pelleHHs IPHKIAJHBIX 3a/1a4 U3
PasIMYHBIX OTpaciel 3HAaHUU U pealIbHON KU3HH.

JlelicTBUTeNbHBIE 4YHcia. PallMoHaldbHble M HppallHOHAllbHBIE 4YHclIa. ApudmMmernyeckue
olepanuyl ¢ AeHCTBHTENLHBEIMH YHCIaMH. MoOIynib IelCTBHTENLHOTO HHCIa H €ro CBOICTBA.
[IpnOmpKEHHble BBLIMHCICHHA, IIpaBHIAa OKPYIJICHHs, IpPUKHIKA M OIeHKa pe3yibTaTa
BLIUHCIICHUI.

Crenens ¢ mennM mokasateneM. bunom Hrelotona. HMcenonp3oBanue nmoaxoadmei (popMbl
3aIIMCH JIeH CTBUTEIILHBIX YHCEN JUIS PellleHHs paKTHYeCKHX 3aJlad H 1IpeJICTaBICHUA JTaHHBIX.

ApudMeTHueCKH KOPEeHb HATYPaIbHOH CTEIIeH! U ero CBOIHCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKa3zaTeleM H €€ CBOHCTBA, CTelleHb C JI€HCTBHTEJIBHBIM
IIOKa3aTelleM.

Jlorapudgm uncna. CBoiicTBa Horapudma. JlecsaTHannie 1 HaTypabHBIE TOTapu(MEL

CuHyc, KOCHHYC, TaHI'€HC, KOTaHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC H
apKTaHI'€HC YHCIOBOIO apI'yMeHTa.

YpaBHeHHA H HepaBeHCTBa

ToxaectBa W ToMXJecTBeHHbIe IpeoOpa3oBaHUsA. YpaBHEHHe, KOPEHb YpaBHEHHS.
PaBHOCHIIEHEIE ypaBHEHHs H ypaBHEHUA-cIeICTBUA. HepaBeHCTBO, pelleHe HepaBeHCTBaA.

OcHOBHBIE METOBI PeIIeHHs IeNbIX H Ipo0HO-pallioHaIBHEIX YpaBHEHHH U HepaBeHCTB.
MmnorousieHsl 0T OAHOH IHepeMeHHOH. [lelenne MHOTOWIeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema bezy. MHorousiens! ¢ nensiMu ko3¢ dunuentamu. Teopema Buera.

ITpeoOpazoBaHUs YHCIOBBIX BRIPAKEHUH, COJIEpXKAIIUX CTEIIeHH H KOPHH.

HppanuoHansHbele  ypaBHeHHs. OCHOBHBIE  METOJBI  pelIeHHS  HpPpallMOHAIBHBIX
ypaBHEHHI.

ITokazarenbHble ypaBHeHH. OCHOBHEBIC METOIBI PEelIeHHs II0Ka3aTeNbHbIX YPaBHEHHII.

IIpeobpa3zoBanue BLIpaXKeHHH, coepKaIIuX JT0rapH(pMEL.

Jlorapudmuyeckne ypaBHeHHA. OCHOBHBIE METO/IBl  pelIeHHs JlorapHu(pMHUYECKHX
YpaBHCHHI.

OcHoBHBIE TpUrOHOMeTpudeckue (opmyisl. IIpeoOpazoBaHHe TPHIOHOMETPHYECKHX
BLIpayKeHUI. Pemenne TpUroHoMeTpHYecKHX YpaBHEHHI.

Pemenne cucreM IHHEHHBIX ypaBHeHHH. MaTpHila cHCTeMBI JIHHEHHBIX YpaBHEHHIL.
Omnpenenurens MaTpHIB 2X2, ero I'eOMETPHYECKHH CMBICI M CBOMCTBA, BBIYHCICHHE €O
3HAa4YeHHs, [IPUMEHEHHe OIIpe/lelIUTells JUIA pellleHus CHCTeMBbI JIMHEHHBIX ypaBHeHuil. Penenue
IPUKJIA/IHBIX 33/1a4 ¢ [IOMOIIBIO CHCTEMEI JIMHEHHBIX ypaBHeHHH. Hccne/loBaHne 110CTPOEHHOH
MOJI€JIH ¢ IIOMOIIIBEO MaTPHIL H OIpe/IelnTeleH.

ITocTpoenne MaTeMaTHYSCKHX MoZeNeH pealbHON CHTYallHH ¢ IIOMOINLIO YpaBHEHHI H
HepaBeHCTB. [IpHMeHeHHe ypaBHEHHII H HepaBeHCTB K pPEINCHHIO MaTeMaTHUYeCKHX 3agad I
3aj1a4d U3 pa3IMIHbIX o0lacTell HayKH U peallbHOH JKH3HH.

DyHrnuu H rpapukru

OyHKIHA, ciocoObl 3ajaHus (yHKIMH. B3aumHo oOpartHble (ynknuu. Kommosunus
¢ynknui. ['paduk dpyrkimu. DneMenTapHbIe Tpeobpa3zoBaHus IpaduK OB (YHKITHH.

ObmacTh ompeneneHHs U MHOKecTBO 3HaueHHH ¢ynkiun. Hym ¢ynxmum. IpomexyTku
3HAKOIIOCTOSAHCTBA. UéTHble u HeuéTHble ¢QyHkuuu. Ilepmommueckue ¢ynkmuu. [IpomexyTku
MOHOTOHHOCTH (pyHKINH. MakcuMyMbl H MHHEMYMB! ¢ynkunun. HanGonbnmee u HanMeHbIIee
3HaYeHHs (PYHKIIMH Ha IPOMEKYTKE.



Jluneiinas, KBaJpaTH4Hasi H ApoOHO-THHelHas GYHKINH. DileMeHTapHoe HecleJOBaHHue I
HOCTPOEHUE HX IPa(hUKOB.

CrenenHas (yHKIHA C HaTypaJbHBIM H IelbIM ITOKa3zaTeineM. EE cBoiicTBa M rpaduk.
CpoiicTBa U TpaduK KOPHS N-OH CTelleHH KaK (DYHKIIMH OOpaTHOM CTEleHH ¢ HaTypaJbHBIM
II0Ka3aTelleM.

IToka3zarennHas K jtorapudgmuueckas GyHKINH, HX cBolicTBa U rpaduku. Mcnonn3zoBanue
rpa¢uKoB GYHKITHH I PeIICHH YpaBHCHHH.

TpuroHomerpudeckasi OKPYXKHOCTh, OIpeJIelieHHe TPHTOHOMETPHYECKHX (DYHKIHH
YHCIIOBOTO apryMeHTa.

OyHKITHOHAIBEHEIE 3aBICHMOCTH B peallbHBIX Ipolleccax U sABIeHusX. [ padukn peaabHBIX
3aBHCHMOCTEH.

Hauana maTeMaTH4ecKOro aHaIH3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHHsI ITOCIeA0BaTeaAbHOCTeH. MeToq MaTeMaTHUECKOH
HHIYKIIMA. MOHOTOHHBIE M OTpaHHYEHHEIE I1OCIIE0BaTeFHOCTH. VICTOpHS BO3HHKHOBEHHS
MaTeMaTHYeCKOro aHaJih3a KaK aHajH3a O€CKOHEYHO MaJbIX.

Apupmernueckass W TeoOMeTpHYecKas  HpOrpeccHH. beckoHeyHO  yOBIBaromias
reoMeTpHuecKas nporpeccrs. CyMMa OeckoHeuHO yObIBalomleH IeoMeTpHUIecKOH IpPOrpeccHu.
JlunefiHplil H SKCIOHEHIHANLHBIN pocT. Yncmo e. @opMmynaa CIOXKHBIX IIPOIEHTOB.
Hcnonp3oBanue Iporpeccuu L1 pellieHHs pealIbHBIX 3a7ad IPHKIaTHOro XapaKTepa.

HenpepwsiBHBIE (QYHKIUHM W HUX cBoHcTBa. TOYKH pa3peiBa. ACHMITOTH TpaHUKOB
¢ynknuil. CBoiicTBa (YHKIUHU HENPEPHIBHEIX Ha OTpe3ke. MeTojl MHTEpPBAJIOB JUIA pelIeHus
HepaBeHCTB. [IpiMeHeHne CBOIICTB HellPephIBHBIX (DYHKITHIT JUIA pellieHns 3a/adq.

IlepBas u BTOpas npou3BoanLle GpyHkmu. Onpenencune, rTeoMeTpudecKiil 1 GpU3HIeCKH
CMBICII IIPOU3BOIHON. Y paBHEHHE KacaTelBHOH K TpaduKy () yHKITHH.

IIpou3Bopble 3MeMeHTapHEIX (pyHKIMH. [IpoH3BogHast CYMMBI, IIPOH3BEICHIS, JaCTHOTO
W KOMIIO3UIIUH (HYHKITHH.

MHo:kecTBa H JIOTHKA

MHokecTBO, OIepaliii HajJl MHOXKeCTBaMH H HX cBoHcTBa. J[marpammel Ditnepa—BeHHa.
IIpuMmeHenne TeOpeTHKO-MHOXKECTBEHHOIO ammapaTa U1 ONHCaHHsS pealbHBIX IIPOIECCOB I
SBIICHUH, TIPH pellleHuH 3a7ad U3 JPYTUX YIeOHBIX IPeIMeTOB.

Omnpenenenne, TeopeMa,  CBOIICTBO  MaTeMaTHYecKoro  o0LeKTa,  CIIeICTBHE,
JIOKa3aTelIbCTBO, PABHOCHIILHBIC YPABHCHHS.
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Yuc/aa H BIYHC/IEHHAS

HatypaneHble U Tenble uncia. [IpuMeHeHHe NPU3HAKOB JIEMHMMOCTH IENIBIX YHCEI,
HauOonbIHui ool gemutens (nanee — HOJI) u Haumenbiee obniee kpatHoe (nanee — HOK),
OCTAaTKOB I10 MOAY/II0, alropiHT™Ma EBKIHa U1 peleHus 3a7ad B IebIX THCIax.

Kommiekcunle umcna. Amnredpapdeckas H  TpHTOHOMeTpHUecKas (OPMBI  3aIllicH
KOMITIGKCHOT 0 YHcla. ApHdMeTHdecKne oeparui ¢ KOMIUIGKCHBIMU dnciamu. HM3obOpaskenne
KOMIUIEKCHBIX YHCell Ha KOOpIHHATHOH Mu1ockocTu. @opmyina Myaepa. KopHu n-oif crerenn u3
KOMIUIEKCHOTO 4YHcla. [IpuMeHeHHe KOMIUIEKCHBIX YHCelI /IS pelleHHs (HU3HYeCKUX |
TeOMeTPHIECKHX 3aJ[ad.

YpaBHeHHd U HepaBeHCTBa

CuHcTeMa H COBOKYIIHOCTL YpaBHEHHII H HepaBeHCTB. PaBHOCHILHEIE CHCTEMBI H CHCTEMBI -
ciencTBUA. PaBHOCHIILHEIE HepaBeHcTBa.

Ot6op KOpHeH TPHTOHOMETPHYECKHX YpPaBHEHHH € IMOMOIIBI TPHIOHOMETPHYECKOI
OKpYKHOCTH. PerneHie TpHrOHOMETPHY €CKUX HEPaBEHCTB.

OcHoBHBIE METOIB! pellleHHs ITOKa3aTeILHEIX I Jorapu(MHUecKHX HepaBeHCTB.



OcHOBHEIE METOBI pelIeHHs HppallHoHAILHEIX HepaBeHCTB.

OCHOBHBIE ~ MeTOJBI  pelleHHs CHCTeM W  COBOKYIHOCTEH  palHOHAIBHBIX,
HppaIHoHaIBHEIX, TOKa3aTelbHBIX U JIOrapu()MUYeCKUX YpPaBHEHUH.

VpaBHeHH, HepaBeHCTBA U CHCTEMEI ¢ TapaMeTpaMHu.

[TIpuMeHeHHe ypaBHEHHH, cHcTeM H HEpaBEHCTB K pEMICHHIO MaTeMaTHYECKUX 3ajad U
3aad W3 pa3IMYHBIX oOJacTedl HayKH M peallbHOH JKH3HHM, HHTEpIpeTanus MOMyUeHHBIX
pe3yIILTaTOB.

DyHrnuu H rpapukru

I'padux xkomnozunuu yHximii. ['eomeTpuueckie oOpa3sl YpaBHEHHH W HEPaBEHCTB Ha
KOOP/THHATHOH TUIOCKOCTH.

TpuronoMmerpruueckne GYHKIHH, HX CBOHCTBA U IPaHKH.

I'paduueckiie MeTOABl pelICHHs ypaBHEHHII H HepaBeHCTB. [ 'padmueckiie MeTOBI
pelieHns 3a1a4 ¢ mapaMeTpaMH.

Hcnonp3zoranne TpaduKoB (QYHKIHH IS HCCIeIOBaHHS IPOIECCOB M 3aBHCHMOCTEH,
KOTOpBIE BOZHUKAIOT IIPH PellleHU  3a/1ad U3 JIPYTUX YIeOHBIX IPeMeTOB U pealbHON JKH3HU.

Havyana maTeMaTH4ecKoro aHaJIu3a

[TpuMeHeHHe TPON3BOTHON K HCCISOBaHNIO () YHKIIHI Ha MOHOTOHHOCTH U 3KCTPEMYMBEIL.
Haxosxaenne HauOOIBIIero U HauMeHBIIET0 3HaUYEHHH HellpephbIBHON (DYHKIIMH Ha OTpe3Ke.

[TpuMeHeHHe TPOMBOAHON [JIsI HaXOXKISHHS HAWIYYIIEro pelleHHS B MPUKIATHBIX
3aJla4yax, JUIs ONpeJelieHHs CKOPOCTH H YCKOpeHHs IIipolecca, 3aJaHHoro (opMyJIoH HIHM
rpapuKoM.

[TeprooOpa3Has, OCHOBHOE CBOHMCTBO NepBooOpa3HbIX. IlepRooOpazHbie 31eMeHTapHBIX
¢byaknui. [IpaBuia HaX0XICHU IEPBOOOPa3HEIX.

Huterpan. ['eomeTprdeckuil cMbICT HHTerpaia. Brraicienne olpeleIéHHOIO HHTerpaia
o hopmyne HetoTona-Jlenonuia.

[IpuMeHeHne WHTerpaja JUIs HaXOXJeHHS IUJIOMa@Jed IUIockHX ¢(uryp u o0BEMOB
reoMeTpHYeCKHX Tell.

[Tpumepsr perennii qudepeHNHATEHEIX ypaBHeHUI. MaTeMaTHdeckoe MoOJleIHPOBaHHe
peasbHBIX IPOIECCOB ¢ MOMOIIIBIO TH(epeHITHaNIbHbIX YpaBHEHHH.

IINTAHUPYEMBIE PE3VJIPTATBI OCBOEHHMA YYEBHOI'O KYPCA «AJIT'EBPA 1
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHL) HA
YPOBHE CPEJIHET'O OBHIEI'O ObPA3OBAHIA

JIMUYHOCTHBLIE PE3YJIBTATDBI

1) rpaskIaHCKOr0 BOCIUTAHHS :

chOpMHPOBAaHHOCT,  TpaKTaHCKOH MO3UIMHM OOydJaroIllerocs Kak aKTHBHOTO H
OTBETCTBEHHOI'0 WiIeHa POCCHICKOro oOIlecTBa, IpelcTaBiIeHHE O MaTeMaTHYSCKUX OCHOBaX
(YHKIIHOHHPOBAHUS pa3NMYHEIX CTPYKTYp, SBJICHHH, IpoHedyp TIpa)xJaHCKOro o0IlecTBa
(BBIOOpBI, ONPOCH W JIpYyroe), YMEHHE B3aHMOJIEHCTBOBATh C COIHAJIHFHBIMH HHCTHTYTaMH B
COOTBETCTBHH ¢ UX (YHKIHAMH H Ha3HAYEHHEM;

2) naTPHOTHYeCKOI0 BOCHHTAHHS:

chOpMHPOBaHHOCTb POCCHIICKOM I'pa)iTaHCKOH MACHTUIHOCTH, YBaKCHUS K IPOIUIOMY U
HACTOSIIEMY POCCHICKOH MaTeMaTHKH, IIEHHOCTHOE OTHONICHHE K JTOCTIDKSHHSM POCCHICKHX
MaTeMaTHKOB I POCCHMCKOM MaTeMaTHYeCKOH NIKOJBI, HCIOIB30BAHHE ITUX JOCTIDKEHHH B
JIDYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHKH;

3) IyX0BHO-HPABCTBEHHOI0 BOCITHTAHHS:

OCO3HAaHHE JIYXOBHBIX IIEHHOCTEH  pOCCHIICKOIO  Hapojia, c(OpPMHPOBAHHOCTh
HPAaBCTBEHHOT'O CO3HAHHS, STHYECKOTO MOBEJIEHHS, CBA3aHHOTO C MPAaKTHYECKUM IpHMEHEHHEM
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TOCTIDKEHHH HayKH U JIeATelILHOCTBIO YUEHOIro, OCO3HAHHe JHYHOIO BKJIaja B IIOCTpPOCHHE
YCTOMYHBOTO OyIyIero;

4) 3¢TeTHYeCKOr0 BOCIIUTAHHSA:

JCTeTHYEeCKOoe  OTHOIEHMEe K  MHpY, BKIOYasg  OCTeTHKY  MaTeMaTHYECKHX
3aKoHOMepHOcTell, O0O0BEeKTOB, 3ajad, pelleHHi, paccyXIeHHH, BOCHPHHMYHBOCTL K
MaTeMaTHYECKHM aclleKTaM pa3JHYHbIX BUIOB HCKYCCTBa;

5) pu3znyeckoro BOCHUTAHUA:

c(pOpMHUPOBAHHOCTh YMEHUs IIPHMEHATh MaTeMaTHYeCcKHe 3HaHUs B HHTepecax 3/[0pOBOro
H OezonacHoro o0pasza JXKHM3HH, OTBETCTBEHHOE OTHOINEHHE K CBOEMY 3JI0POBBIO (30pOBOE
IUTaHHe, cOalaHCHPOBAHHBIH PeXXHM 3aHATHI M OT/(bIXa, peryjsipHas (u3nyecKas akTHBHOCTB),
(Hu3IYecKoe coBepIICHCTBOBAHNIE [IPH 3aHATHAX CIIOPTUBHO-03I0POBUTENBHOII NeATeIHHOCTEIO;

6) TPY/10BOr0 BOCHIHTAHHA:

TOTOBHOCTEL K TPYZAY, OCO3HAHHUe IIEHHOCTH TPYAOII0O0Us, HHTepec K pa3IHUHBIM chepam
1po(eCCHOHAIBHON JIEATEIBHOCTH, CBA3aHHBIM C MaTEeMATHKOH M €€ NpHIIOKEHHAMU, yMEHHe
COBepIIaTh OCO3HAaHHBIN BEIOOp Oyaymiel 1podeccHH W pealn30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE ILIAHBI, T'OTOBHOCTH U CIOCOOHOCTh K MaTeMaTHYeCKOMY O00pa3oBaHHIO H
caM000pa3oBaHMIO Ha NIPOTLKEHUH Beell JKU3HU, TOTOBHOCTL K aKTHBHOMY YYacTHIO B pelIeHHN
IpaKTHYECKHX 3a7ad MaTeMaTHUeCKOH HallpaBIeHHOCTH;

7) 9K0JIOrH4eCKOro BOCIIUTAHHA:

c()OPMHUPOBAHHOCTh  DKOJOIMYECKOH KYJIBTYpbl, IIOHHMaHHe BIMAHHA COIHAJILHO-
IPKOHOMHYECKHX IIPOIECCOB HAa COCTOAHHE IPUPOJHOH M COIHAJIBHOH Cpejlbl, OCO3HaHHE
J100abHOIO0  XapaKTepa  DKOJIOTHYECKHX  IIpo0JieM, OpHeHTalus Ha  IpHMEHeHHe
MaTeMaTHYeCKHX 3HAHUIl IS pelieHus 3ajad B o0JIacTH OKpYy’KalomeH cpenbl, IUIaHHpOBaHHE
IIOCTYIIKOB U OLIEHKH HX BO3MOKHBIX IIOCIEICTBHI I OKpY Kalomiel cpelbl;

8) HeHHOCTH HAYYHOT'O IO3HAHHUA:

c()OPMHUPOBAHHOCTh ~ MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HayKH M OOIIECTBEHHOH NPaKTHUKH, IOHUMaHHEe MaTeMaTHYeCKOH HayKH Kak cgepsl
YeJIOBEYEeCKOH JIeATENIbHOCTH, JTAIlOB €€ pa3BUTHA H 3HAYMMOCTH JUIA Pa3sBUTHA IMBUIIM3AINH,
OBJIaJleHHe A3BIKOM MaTeMaTHKH U MaTeMaTHUecKOH KyJIbTYpoill Kak cpedcTBOM ITO3HAHHS MHpa,
TOTOBHOCTE OCYIIECTBJILATH IIPOEKTHYIO H HCCIEN0BATENbCKYIO N1EATEIbHOCTE HHIUBUIYAIbHO

B TpyIIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATBI
Ilo3zHaBaTe/1bHBbIe YHHBEepPCAJIbHBIE YHeOHbIE 1eHCTBHA

BazoBble Torudeckue JaeiicTBHA:

BBIABIITE U XapaKTEPH30BaTh CYINSCTBEHHBIC IPH3HAKH MAaTeMaTHUYCCKHX OOBLEKTOB,
HOHATHI, OTHOIIEHHII MEeXJIy [OHATHAMH, (OPMYIHPOBATH OIpeJelleHus IOHATHH,
yCTaHABIMBATh CYINECTBEHHBIH IIPU3HAK KIacCH(HUKAIUH, OCHOBaHUA JUiA 0000IIeHHs u
CpaBHEHUs, KPHTEPHH IPOBOIIMOT 0 aHAIN3a;

BOCIIPHHUMATE, (POPMYIHPOBATE H IIPCOOPa30OBHIBATH CYKICHHSA: YTBEPIHUTCIBHBIC H
OTpHIIATEIbHEIC, CAUHHYIHEIC, 9JaCTHEIC H 00IIHE, YCIIOBHEIE,

BBEIABIIITE MaTeMaTHYCCKHE 3aKOHOMEPHOCTH, B3aHMOCBA3H H IIPOTHBOpPEeUHA B (pakTax,
JIAaHHBIX, HaONIOJIHHAX H  YTBEpPXKJICHHAX, Ipe/JlaraTh KPUTEPHH JUIA  BBIABJICHUS
3aKOHOMEPHOCTEH H IIPOTHBOPEUHII;

JlellaTh BBIBOJIBI C HCIIONh30BAHHEM 3aKOHOB JIOTHKH, JI€TYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIOUCHHH, YMO3aKIIOUCHHH 110 aHAJIOTHH;

MIPOBOIHUTE CaMOCTOSATEILHO JOKa3aTeIhCTBA MaTeMAaTHUCCKHX YTBEPKICHUN (IIPAMEIC U
OT MPOTUBHOTO), BHICTpaHBaThL apryMeHTAllHIO, IPHUBOAUTHL MPHUMEPHI H KOHTPIPHMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/I€HUS U BBIBOJIBI,



BEIOHpaTh CIIOCOO pelleHHs yueOHOWM 3amadyll (CpaBHHBAaTh HECKOILKO BapHAHTOB
penieHus, BHIOHpaTh HauOojee MOJXOMAINUNA C YYETOM CaAMOCTOSTEIBHO BBIJIEIIEHHBIX
KpUTEPHER).

ba3oBble HcclleoBaTe/IbCKHe 1eHCTBHA:

HCIIOIB30BaTh BOIPOCH KaK HCCIIeA0BAaTeNLCKHH HHCTPYMEHT Mo3HaHHs, GopMyIHpoBaTh
BOIIPOCH], (UKCHPYIONIEe HpPOTHBOpedHe, IIpodiieMy, YcTaHABIHBATh HCKOMOE H JaHHOE,
(hopMHpOBATE THIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3UIIHIO, MHCHHCE;

MIPOBOJIUTh  CAMOCTOATENHHO CIUIAHUPOBAHHBIN  JKCIIEPHMEHT, HCCIIe/[OBaHUE  TI0
YCTAaHOBJIEHHID OCOOEHHOCTeH MaTeMaTHYeCKOro oOBeKTa, SBIIEHHS, IPOIlecca, BEHISBICHHUIO
3aBHCHUMOCTEH MeX/ 1y 00heKTaMH, ABJICHUAMH, IIPOI[eCccCaMu;

CaMOCTOSITSIILHO (OPMYIHPOBATE 0000IeHNS U BBIBOABI O pe3yibTaTaM IPOBEASHHOTO
HaOIII0IeHHsI, MICCIIeIOBaHU, OIEHHBATL JOCTOBEPHOCTE ITOTYYCHHEIX Pe3yILbTaToB, BEIBOIOB U
0000IIENHIT;

MPOTHO3HPOBATh BO3MOXKHOE pa3BUTHE IpoIlecca, a TAK)Ke BBIJIBUTATh IIPEJIIONOKEHUA O
€ro pa3BUTHU B HOBBIX YCIIOBHSX.

Padora ¢ madopmanueii:

BBISBJIATE JAe(UIUTH HH(POpMAaIHH, TaHHEIX, HEOOXOIUMBIX I OTBeTa Ha BOIIPOC U JUIA
pelnieHns 3a1a4u;

BEIOHpaTh HHQPOPMAIIHI0O M3 HCTOYHHUKOB  pa3iMYHBIX THUIIOB, aHAIH3UPOBATH,
CHCTEMaTH3UPOBaTh M HHTEPHPETHPOBATh HWH(OPMAIIMIO pPa3HYHBIX BHIOB U  (dopMm
IpeJICTaBIIeHH;

CTPYKTYPHPOBAaTh  HHQOPMAIHIO, IPEJCTAaBIAATH €€ B  pa3iMyHeX  (dopmax,
HJLTIO CTPHPOBATE IpaduaecKu;

OLIEHHMBAThL HAJA&KHOCTL MH(POPMAIHH IO CaMOCTOATEIRHO  COpMYIHPOBAHHBIM
KpUTEPUsIM.

KoMMyHHKATHBHBIe YHHBepcaIbHBIe yieOHbIe TelicTBHS

Oo01menne:

BOCIIPUHHUMATL H (POPMYIHPOBATh CYKICHHS B COOTBETCTBHH C YCIOBHAMH M ILIEIAMH
o0ImeHys, sfcHO, TOYHO, IPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHSI B YCTHHIX H IMHCHMEHHBIX
TEeKCTaX, JaBaTh IOACHEHHA II0 XOJy peNIeHHs 3a/la4d, KOMMEHTHPOBATh MOJyYEHHEIH
pe3yibTar;

B XoJie 0OCYX/IeHHs 3a/laBaTh BOIPOCH IO CYNIECTBY OOCYXKJaeMOH TeMBI, IpoOIeMEl,
pemraeMoil 3aJauH, BBICKAsLIBaTh HJEH, HalleJeHHBIC Ha MOHCK PEIIeHHS, COIOCTABIATL CBOH
CY’KIEHHs C CYXKIEHHSAMH JIpPYTHX yJacTHHKOB JHajora, OOHapyKHBaTh pas3iHuHe H CXOACTBO
IIO3HITHH, B KOPPEKTHOH (opMe popMyIHpOoBaTL pa3HOIIACH 1, CBOU BO3paskeHHU;

IPEe/ICTABIATE Pe3yJIbTaThl pellieHHs 3ajiayH, SKCIepuMeHTa, HCCIeOBaHHsA, NMPOeKTa,
CaMOCTOATENILHO BBIOMpATh (opMaT BBICTYIUIGHHS C YY&TOM 3ajlad  Npe3eHTalud H
ocobeHHOCTeH ayUTOPHH.

PeryisiTHBHBIC YHHBepCA/IbHBIC YUeOHbIE TeiicTRH

CaMoopraHH3anus:

COCTARJIITh IUIAH, QJITOPHTM PENIeHHs 3aj1a49d, BBRIOMPATh CIIOCO0 PpelleHHst ¢ y4&ToM
HMEFOIIIXCSH PECYPCOB H COOCTBEHHBIX BO3MOMKHOCTEH, apryMeHTHPOBATh U KOPPEKTHPOBAThH
BapHAHTEI PEIICHHIT ¢ YIETOM HOBOH MH(OPMAITHH.

CaMOKOHTPOJIb, IMOMHOHAIBHBII HHTE/LIEKT:

BJIaJICTh HABBIKAMH IT03HABATEIBHOH pe(hIIeKCHH KaK OCO3HAHHS COBEPINAEMBIX JICHCTBHIT
M MBICIUTEIBHBIX IPOIECCOB, HX Pe3yJIbTATOB, BIJeTh CHOCO0aMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOIleCcca U pe3ybTaTa PelleHns] MaTeMaTHIeCKOH 3a/1a4H;



IpeBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHHKHYTH IpPH PEUICHHH 3a/ladyH, BHOCHTH
KOPPEKTHBHI B JIEATEILHOCTE HA OCHOBE HOBBIX OOCTOSTENBCTR, JIAHHBIX, HAHIEHHBIX OIMHOOK,
BBISIBIIEHHBIX TPY/IHOCTEH;

OIEHHBATh COOTBETCTBHE pe3yibTaTa Ied W YCIOBHAM, OOBACHATH [PHYHUHEI
JOCTIDKEHIST WJIH HENOCTIDKSHHs pPE3YIbTaTOB JCATCIBHOCTH, HAaXOMUTh ONMHOKY, IaBaTh
OIICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAS IeSITEJILHOCTD:

[IOHUMATh U HCIOJB30BATh [PEHUMYIINECTBA KOMaH/IHOH W HWHJIHMBH/IyalbHOH paboThI IIpH
pellieHHH y4eOHBIX 3a/la4, NPHHAMATH I[1€]lb COBMECTHOH JIEATEIbHOCTH, IUIAHHPOBATH
OpraHu3aIfi COBMECTHOH paboThl, pacupeaensrtb BUJBI padoT, JOroBapHBaThCs, 00CYkIaTh
IpoIece H Pe3ysIbTaT paboThl, 0000MATEF MHEHHS HECKOJILKHX JIFOICH;

y49acTBOBAaTh B TPYIIOBEIX (popmax paboOTEI (00CYyxKmeHUsA, 0OMEH MHEHHI, «MO3TOBBIC
IITYPMEB» H HHBIC), BBIIONHATH CBOIO YacTh pabOTHl M KOOPAHHHPOBATH CBOH IEHCTBHA C
JIPYTUMH YJIEHaMH KOMAaH/Ibl, OI[EHHBATh Ka4decTBO CBOEro BKJIaja B OONIMH HPOJYKT II0
KPUTEPHSAM, c(HOPMYIINPOBAHHBIM YIaCTHUKAMHU B3aHMOJIEH CTBUSL.

HHPEIMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kiaacce oOydaromuiics MOIYYHT CIeIyIONIHe HpeIMeTHBIe
pe3yNbTaTHl MO OT/IeNIbHBIM TeMaM palodell mporpaMmsl yaeOHOro Kypca «Anredpa u Hadala
MaTeMaTHICCKOT0 aHAIH3ay:

Yuciia 0 BRIYHC/ICHHS:

CBOOOJIHO OIEpHpPOBATh MOHITISME: paIlioHaIbHOE YHCII0, OecKOHeUHas MepHoIIdecKas
JipoOb, TPOIEHTHI, HpPpAIlMOHAJIBHOE YHCIIO, MHOXECTBA PAIlMOHATBHBIX M JIEHCTBUTEIhHBIX
qucell, MOJYJIb JISHCTBUTEIBHOT O YHCIA;

[PUMEHSTE JPOOH H MPOIIEHTHI JIUIS pellleHus IPUKJIAHBIX 3a1ad U3 pa3IHIHbIX OTpaciel
3HAHMII U peaIbHOH KU3HH,

IPUMEHATL TPHOIKEHHBIE BBIYHCICHHUS, IpaBHIa OKPYIJICHUS, MPHKHIKY H OICHKY
pe3yibTaTa BEIUHCIICHHUI;

CcBOOOJIHO OIEpUPOBATh MOHATHEM: CTelleHb C IleJIbIM II0OKazaTelleM, HCIIOJIb30BaTh
HOJXOANIYE0 (OPMY 3alHCH JICHCTBHTENBHBIX YHCeN JUIA pelleHHs MpaKTHYecKuX 3ajad H
Hpe/ICTABICHNS JTAHHBIX;

CBOOOIHO OIEepPHPOBATH MMOHATHEM: apH(pMeTHUCSCKIII KOpeHb HaTypaIbHOH CTEeIICHH;

CBOOOIHO OIEepPHPOBATH MMOHATHEM: CTCIICHD ¢ PallHOHAILHBIM MOKa3aTeleM;

CBOOOIHO OIepHPOBATh MOHATUAMH: JorapudM 4UHclIa, JecATHIHBIE U HaTypallbHbIC
norapu(Mer;

CBOOOJIHO OINEepHPOBATh MOHATHAMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC YHCIIOBOTO
apryMeHTa;

OIIepHPOBATH MOHATUAMH: apKCHHYC, apKKOCHHYC U apKTaHT'CHC YHCIIOBOTO apryMeHTa.

YpaBHeHHs U HepaBeHCTBA:

CBOOOMHO  OHEpHpOBAaTh  HOHATHSIMH:  TOXISCTBO, ypaBHEHHe, HEpaBeHCTBO,
pPaBHOCHIIEHEIE YPaBHEHUS H YPaBHEHHS-CIIEICTBHS, PABHOCHIIBHEIE HEPABEHCTRA;

IPUMEHSTh pa3IHdHble METOJIbI pEelIeHHs] PalHOHANBHBIX M JPOOHO-paIllHOHATBHBIX
YpaBHEHUH, IPUMEHSThH MeTO/I HHTEPBAJIOB JUIS PellleHus] HepaBEeHCTR;

CBOOOJIHO OIEpHPOBATh IOHATUSAMI: MHOTOWIEH OT OJHOH HepeMeHHOH, MHOTOWIEH C
neapiMu Ko duimenTaMH, KOpHH MHOTO4YJIeHA, IMPHMEHATH JelieHHe MHOTOWIeHa Ha
MHOTOWICH ¢ OCTaTKOM, TeopeMy be3y u Teopemy Buera 11 penteHus 3anad;

CcBOOOJIHO ONepHpOBaTh MOHSATHSAMH: CHCTeMa JIMHEHHBIX YpaBHEHHWI, MaTpHIla,
ollpeJleNIUTellb MATPUII 2 X 2 H ero reoMeTPHYEeCKHH CMBICI, HCIOIL30BaTh CBOHCTBA
ollpefieHTeNd 2 X 2 I BRIYHCICHHUSA €0 3HAUCHUA, IPUMEHSITH OIpeIeINTeIH U PelleHHs
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CHCTeMBl JIMHEHHBIX ypaBHEHHH, MOAEIMpPOBATh pealbHLIC CHTYaIlHH € IIOMOIIBIO CHCTEMBI
JTHHEHHBIX ypaBHEHHH, HCCIeoBaTh MOCTPOSHHBIE MOJIEIH C IIOMONIBI0 MAaTpHIl M
olpesieNuTeNeH, HHTepIPeTHPOBAThH MOTYYeHHBIH pe3ylbTarT;,

HCITIOJIE30BaTh CBOMCTBA JIEUCTBHUH ¢ KOPHAMU JIJI IPeoOpa3oBaHus BEIPaKEeHHH;

BRIIONMHATL  IIpeoOpa3oBaHHsA UYHCIOBLIX BLIpa)KeHHH, coIepiKallMX CTeleHH ¢
panHoHAILHEIM MTOKa3aTelIeM;

HCIIONIL30BAaTh  CBOMCTBA  JIOTAapU(MOB U1  Ipeodpa3oBaHus — JIOTapHPMIUECKUIX
BBIPAKEHHUI;

CBOOOJIHO  OIepHpoBaTh  HOHATHAMH:  HppalMoHalbHBIE,  IIOKa3aTelbHBlE U
JoTapH(MHYECKHe YpPaBHEHHs, HaXOJHTh UX PENIeHHS ¢ IOMOINBI PABHOCHIBHBIX IIEPEXO0JI0B
IUTH OCYIIIECTBILIS IPOBEPKY KopHeil;

IPUMEHATL  OCHOBHBIC  TpPHTOHOMETpHUecKHe  (GOopMyibl I8  Ipeodpa3zoBaHUs
TPUTOHOMETPHUICCKUX BBIPayKeHHIT;

CBOOOJIHO ONEpHpOBaTh MOHATHEM: TPUTOHOMETPHUYECKOe YypaBHEHHE, IPHMEHSTh
HeoOX 0 TMBIe (JOPMYITHI JUIS PENIeHUs] OCHOBHBIX THIIOB TPHTOHOMETPHYECKHX YpaBHeEHHIL;

MOJIETIPOBAaTh pealbHBIe CHTYallHM Ha s3bIKe anreOphl, COCTABIIATh BBIPaKEHHA,
ypaBHEHHs, HepaBeHCTBAa II0 YCJIOBHIO 3aJadl, HCCIEJOBAaTh IIOCTPOSHHBIC MOIETH ¢
HICIIONIL30BaHHEM allllapara alreOpul.

DyHKIHNH U rpaduKu:

CBOOOJTHO ONEpHpOBaTh MOHATHAMH: (YHKIHS, CIIOCOOBI 3aJaHus (DYHKIIHH, B3aHMHO
oOpaTHble (DYHKITHH, KOMIIO3HIUA (YHKIHH, Tpaduk (YHKIIHH, BBIIOIHATH >JIeMEHTapHBIE
npeoOpazoBaHus rpaUKoOB (PYHKITHIL;

CBOOOIHO OIlepHpPOBATL IOHATHAMH: OOJACTL OIpeAeleHHS H MHOXKECTBO 3HaueHHIl
(byHKITHH, HYJIH (YHKIIHH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OIepHPOBAaTL IIOHATHAMH: YETHLIC H HEUETHLIe (YHKIHH, MepHOINYecKHE
(YHKIIMH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIHH, MaKCHMYMBI H MHHHMYMBI (DYHKITHH,
HanOoIbIllee 1 HaNMeHbIIIee 3HaueHHe (DYHKITHH Ha IPOMEKYTKE;

CBOOOJTHO ONEpHpOBaTh IOHATHAMH: CTelleHHas (YHKIHSA C HATYpPaJbHBIM H IIeIbIM
IIOKaszaTelleM, IpaHK cTelleHHOH (QYHKIUH ¢ HaTypaJbHBIM M IIeJBIM IOKa3aTeleM, Ipaduk
KOPHS n-0H cTelleHH Kak (YHKIIHH 00paTHOH CTeNeHH ¢ HaTypalbHBEIM I10Ka3aTesIeM;

ONepHpOBaTh MOHATHAMHU: JHHeilHas, KBaJgpaTHuHas H IpoOHo-TuHelHas QyHKIHH,
BBITTOITHSATD 3JIEMEHTAPHOE HCCIICIOBAHNE H TOCTPOCHHE HX TPaHKOB;

CBOOOJTHO OIepHpOBaTH MOHATHAMH: IOKa3aTeldbHas W Jorapu@mudeckas (QyHKIHH, HX
CBOICTBA U Ipa(pUKH, UCIOIB30BATE HX TPA(MHKH JUIA PellleHns ypaBHeHHH;

CBOOOIHO OIEpPHPOBATL IMOHATHAMH: TPHUTOHOMETpHUECKas OKPYXKHOCTh, OIpefeieHHe
TPUTOHOMETpHUIEeCKUX (DYHKIIMI YHCIOBOTIO apryMeHTa;

HCIIONIL30BATh Tpaduku (QYHKUIMH [Id HcclIeJOBaHMs IPOIECCOB U 3aBHCHMOCTEH IIpH
pellieHHH 3aja4 W3 JIPyTuX y4eOHBIX MpPeMeTOB H pealbHON >KH3HH, BEIpaXkaTh (OpPMYyJaMHu
3aBHCHMOCTH MEX/1Y BeIIHYHHAMH;

Havana MaTeMaTH4YeCKOro aHAJIH3a:

CBOOOIHO OIEpHPOBATL IOHATUAMH: apH(MeTHUecKas H IeoMeTpHuecKas IpOrpeccHs,
OeckoHewTHO yOBIBalOIIas TeoMeTpHuecKas Iporpeccus, MTMHEHHEIH H 3KCIIOHEHITHaILHEIH pocT,
(hopMy1a CIOKHBIX IIPOLEHTOB, HMETE IIpe/icTaBlIeHIe O KOHCTAHTE;

HCIIOJIF30BaTh MPOTPECCHH JUUIA PelIeH s pealbHBIX 3a/1ad IPHKIIaTHOTO XapaKTepa;

CBOOOJTHO  ONepHpOBaTh  IOHATHAMH:  I1OCIEOBAaTeIhHOCTh,  CIOCOOBI  3ajaHHA
HoCJIe/IOBaTelIbHOCTeH, MOHOTOHHBIE W OTpaHHYeHHBIE TOCIIeI0BATEebHOCTH, TOHUMATh OCHOBBI
3apoKIeHH MaTeMaTHYECKOro aHalli3a Kak aHalr3a 0ecKOHeTHO MajIbIX;

CBOOOIHO OINEpHPOBATL MOHATHAMHU: HelpephIBHBIC (DYHKIINH, TOUYKH pa3pbhiBa rpaduka
(hYHKITHH, aCHMITTOTHI TpauKa (yHKITHH;
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CBOOOJIHO OIlepHpPOBATL IOHATHeM: (YHKINA, HelpepblBHAs Ha OTpe3Ke, MPHMEHSITH
CBOMCTBA HENPEPBIBHBIX (PYHKITHI JUIA pEeNIeHHs 3a/1ay;

cBOOOJITHO ONEpUpPOBATH IIOHATHSIMH: IIepBas W BTOpas NPOH3BOJHEIE (YHKIIHH,
KacaTellbHasA K rpaduKy QyHKITHH;

BBEIYUC/LITG IIPOM3BOJMHLIE CYMMBI, I[IPOH3BEACHHS, YacTHOTO H KOMIO3HIIUH [IBYX
(hYHKITHH, 3HATh IPOHU3BOIHEIE SJIEMEHTAPHBIX (PYHKITHH;

HCIIOJIH30BaTh TeOMEeTpHUUCeCKIH U (pU3HUecKUH CMBICI IIPOU3BOIHOI 71 pellleHNs 3a1ad.

MHuoskecTBAa H JIOTHKA:

cBOOOJTHO ONIepUPOBATh IMOHATHAMHI: MHOXKECTBO, OLIEPAITHHI Ha/I MHOXXECTBAMH,

HCIIOJIE30BaTh TEOPETHKO-MHOXKECTBEHHBIN alliapaT /Ui OIHCAHUs peallbHBIX IIPOIECCOB
U SIBJICHUI, TIPH peleHUH 3a7aq U3 JPYTUX yIeOHBIX peIMeTOB;

CBOOOHO ONepHpOBaTh IMOHATHUSAMH: OIpeleleHHe, TeopeMa, YpaBHEHHeE-CIICACTBHE,
CBOHMCTBO MaTeMaTHYecKOro o0BheKTa, [Jd0Ka3aTellbcTBO, paBHOCHIBHBIC YpaBHCHHA H
HepaBeHCTRA.

K xonny oOyuenus B 11 kiacce oOydaromuiics MOIYYHT CIEAYIONIHE IMpPeIMETHEIE
pe3yibTaThl 1O OT/ENBHBIM TeMaM pabodeil mporpaMMbl ydeOHOro Kypca «Airedpa u Hadana
MaTeMaTHISCKOTO aHaIH3a»:

Uncia 1 BBIMHCIEHHA:

CBOOOMHO OIEpUpOBAaTh MOHATHAMH: HaTypajdpbHOe M IIelloe YHCIIO, MHOMKecTBa
HaTypaJbHBIX H I1€JIbIX YHCEIl, HCIIOIB30BATh IIPH3HAKH JieuMocTH 1ensix yucen, HOJ[ u HOK
HATypaJbHBIX YHCEI JUIS pelleHus 3a)1a4, IPUMeHTh alropuT™ EBKima;

cBOOOJTHO ONEPHPOBATH NOHATHEM OCTaTKa 10 MOJTYIIIO, 3allChIBaTh HATypaJlbHbIEe YHCIIa
B pa3IMYHEBIX TO3UITNOHHBIX CHCTEMaX CUHCIICHIS;

CBOOOJIHO OIEepHPOBATh MOHATUSAMHU: KOMIIIEKCHOEC YHCIO M MHOXECTBO KOMILICKCHBIX
qHcell, IpecTaB/ITh KOMILIEKCHEIE YHcIa B alredpaudecKoll H TpUTOHOMeTpHUecKoll ¢opMme,
BBHIIIOJHSATE apu(MeTHIECKHEe ONepaliui ¢ HIMH 1 H300pa)xaTh Ha KOOPIMHATHOM IIIOCKOCTH.

YpaBHeHnnsi H HepaBeHCTBAa:

cBOOOJTHO  ONepHpOBaTh  MOHATHSIMH:  HppallHOHANbHBIE,  IIOKa3aTellkHble U
Jorapu(MuIecKie HepaBeHCTBA, HAXOIUTh HX PENICHHUS ¢ IIOMOIIBI0 paBHOCHILHEIX IIEPEX00B;

OCYIIECTBIIATE 0TOOP KOpHEH IpH pellleHHH TPHUTOHOMETpHIeCcKOTr 0 YpaBHeHILS;

CBOOOJHO ONEpHPOBATh IMOHITHEM TpPHUIOHOMETPHUECKOe HEPaBeHCTBO, IPHUMEHSITDH
HeoOXo/IUMbIe (POPMYITBI JITIsl PEllIeHHs OCHOBHBIX THIIOB TPHTOHOMETPHUYECKUX HEPaBEHCTB;

cBOOOJTHO ONEPHPOBATH NOHATHSAMHU: CHCTEMa H COBOKYITHOCTh YpPaBHEHHH U HEPaBEHCTB,
PaBHOCHJIBHBIE CHCTEMBI H CHCTEMBI-CJIE/[CTBHS, HAXOUTh PEIIeHHs] CHCTeMBl H COBOKYITHOCTEN
paIoHaIbLHBIX, HppalMOHANBLHBIX, IIOKa3aTeNbHBIX U JIOTapH(MHUYCCKHX YpaBHEHHH W
HEepaBeHCTB;

peliaTh palHOHANIBHBIE, HppalHoHANbHBIe, IIOKa3aTelbHEIe, JOrapHMHUYecKHe H
TPHUTOHOMETPHYECKHE YPAaBHEHHs H HepaBeHCTBA, COJlepiKalllie MOJYJIH U TTapaMeTphl;

MIPUMEHSTH rpaduuecKre MeTOJIbI JUI PellleHus] YpaBHEHHIH U HEPaBeHCTB, a TaKKe 3a]J1ad
C IMapaMeTpamu;

MOJIeTTUPOBAaTh peajbHBIE CHTYyallUH Ha S3bIKe alreOphl, COCTaBIATH BBIpaXKeHHS,
ypaBHEHHS, HEpaBeHCTBAa U UX CHCTEMBI IIO YCIOBHIO 3aJadH, HCCIeIOBAaTh IOCTPOCHHEIE
MOJIENIH ¢ HCIIOIH30BaHIEM allllapaTa aliredphl, HHTEPIpeTHPOBATh MOIYICHHBIH pe3yibTar.

DyHrnuu H rpapuru:

CTPOUTH T'PAPUKH KOMIIO3HIIUU (YHKIHUHA ¢ MOMOIINBIO 3JIEMEHTAPHOTO HCCIIEOBAHUA U
CBOMCTB KOMITIO3HUIIHH JIBYX (DYHKITHIA;

CTpOHTHh TeoMeTpHuecKHe o0pa3bl ypaBHEHHH H HEpaBEHCTB Ha KOOPIHHATHOM
IJIOCKOCTH;

CBOOOIHO OIEePHPOBATH MOHATHAMHE: T'paHKH TPUTOHOMETpUIecKUX (PYHKITHIT;

MPHUMEHATE (PYHKIIMH 715 MOJEIHPOBAHNUS U HCCIETOBAHHS peaIbHBIX IIPOIIECCOB.
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Havana mareMaTH4YecKOro aHAIN3A:

UCIOIB30BaTh HPOU3BOJHYKO JUIS HCCIeIOBaHHA (YHKIIMH Ha MOHOTOHHOCTh W
IKCTPEMYMBI;

HAXOJ/IUTh HaHOOJIbINlee H HAUMEeHbIIlee 3Ha9eHUsT (DYHKITIH HellpePHIBHOH Ha 0Tpe3Ke;

HCIIOIH30BaTh MPOU3BOIHYIO JUISI HAXOXKICHUS HAWITYUIIeTO pellleHUs B NPHKIATHBIX, B
TOM YHCJIC COIHAIbLHO-3KOHOMHYECKHX, 3ajadax, JJII OIpeleleHHs CKOPOCTH H YCKOpEHHS
mporrecca, 3aJaHHOTro (OPMYJIIOH HITH TpadHKOM;

CBOOOJTHO OITepHPOBATh MOHATHIMHU: IepBOOOpa3Hasi, oNpe/IeIEHHBII HHTer pall, HaXOJIUTh
nepBooOpazHble JIEMEHTAPHBIX (DYHKIHH W BBYMUCIATE HWHTerpan 1o ¢opmyne HeroToHa-
JleiiOunna;

HAXOJUTH IUTOMAIN IIOCKUX (GUTYP U 00BHEMBI Tell ¢ IIOMOIIBIO HHTErpaa;

UMeThb TIpeAcTaBlIeHHEe O MaTeMaTHYecKOM MOJCIHPOBAHUM Ha IIpHUMeEpe COCTaBICHHS
nuddepeHnHaTLHEIX YPaBHESHHIH;

peliaTh NPHKIAIHbIE 33[a4d, B TOM YHCIIEe COIHAILHO-YKOHOMHYECKOT0 U (H3UIECKOTr0
XapakTepa, cpeJICTBAMH MaTeMa THIEeCKOTO aHalln3a.

13



TEMATHYECKOE INIAHHPOBAHHE

10 KJIACC
KoanvecTBo 4acoB DJIeKTpOHHbIE
Ne | IlammenoBaHHe
n/ | pa3IelioB H TeM Kontpoann Tpaxtu | (W1dpopie)
Bcero qecKme o0pa3oBaTeJIbHbIE
o | NporpaMMel ble paboThI paGoThl | PECYPCHI
MHOXKecTRO bu6mmorexa POIIT
JIEHCTBUTEIILHBIX https://resh.edu.ru/subjec
YHCelL t/51/
MHOr o4 JICHHI.
1 PamnmonanrHEIe 24 1
ypaBHEHHS U
HepaBeHCTRA.
CucTeMbl THHEHHBIX
YpaBHEHHH
OyHKIHH H Bubmmorexa P11
rpaduku. CrerneHHas https://resh.edu.ru/subjec
2 12 |
(GYHKITHA C TIeTTBIM t/51/
OKa3aTeleM
ApudmMeTnaeckuit bubmiorexa POIII
KOPeHb N-Oi https://resh.edu.ru/subjec
3 CTCIICHH. 15 1 t/51/
HppannonanpHbie
ypaBHEHHS
ITokazaTenpHas bubmiotexa POIII
GhyHKITHS. https://resh.edu.ru/subjec
4 10 1
ITokazaTenpHBIC t/51/
ypaBHEHHS
Jlorapudmudeckas bubmiotexa POIII
5 GhyHKITHS. 18 1 https://resh.edu.ru/subjec
Jlorapudmuueckue t/51/
YpaBHEHUs
TpHroHoMeTpHiIecKn bubmiotexa POIII
6 € BEIpayKeHHS H 22 | https://resh.edu.ru/subjec
YpaBHEHUs t/51/
[TocneoBatenbHOCT bubmorexa POII
7 10 | https://resh.edu.ru/subjec
H ¥ IIPOTPECCUu
t/51/
HenpepriBHbie bubmiotexa POIII
8 (HYHKITHH. 20 | https://resh.edu.ru/subjec
[IpousBoaHas t/51/
IToBTOpEHuE, bubmiotexa POIII
obo0meHHe, https://resh.edu.ru/subjec
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cHCTEMATH3AIHA t/51/
3HaHUH
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11 KJIACC

e HaumeHoBaHHue KoanvecTBo 1acoB DIeKTPOHHBbIE
11/-11 pa3aeaoB H TeEM Beero Kourpoasusie | lpakruueckne  (WHPpPoOBLIe)
MpOorpaMMbI paGoTh patoThI o0pa3oBaTeIbHLIE
pecypchl
Hccnenopanue bubmuorera PDOIII
dbyHKITHIH ¢ https://resh.edu.ru/su
1 22 1 .
OMOIIIEIO bject/51/
MIPON3BOJIHON
IlepBoobpasmas i bubmoTexa POIII
2 HETerpan 12 1 https://resh.edu.ru/su
bject/51/
['pacduxn bubmmotexa POIII
TPUTOHOMETPHYECK https://resh.edu.ru/su
3 uX (pyHKITHIL. 14 1 bject/51/
Tpuronomerpuyeck
He HepaBeHCTBa
HppanuonansHele, bubmotexa POIII
4 NOKa3aTellbHbIe U 24 1 https://resh.edu.ru/su
Jorapu(pMHISCKHE bject/51/
HepaBeHCTBa
K OMILICKCHLIE bubmotexa POIII
5 B 10 1 https://resh.edu.ru/su
bject/51/
HarypasHbie bubmotexa POIII
6 10 1 https://resh.edu.ru/su
1ejble 9ucia bject/S1/
Cucremsl bubmotexa POIII
palHOHAJILHBIX, https://resh.edu.ru/su
7 HppaIruoHaILHBIX 12 1 bject/51/
MTOKA3aTeNLHEBIX U
JorapupMHISCKHX
YpaBHEeHHI
ayaui ¢ bubmoTexa POIII
8 HapaMeTpami 16 1 https://resh.edu.ru/su
bject/51/
IToBTOpenue, bubmmotexa POIII
obobIenne, https://resh.edu.ru/su
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