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MNOACHUTEJIbHAS 3AITUCKA

Pabouass mporpamma yuyeOHOro Kypca «Anrebpa M Hayala MaTeMaTHYECKOTO
aHann3a» 6a30Boro ypoBHs ais oOydaromuxcst 10 —11 ximaccoB pazpaboTaHa Ha OCHOBE
@denepanbHOTO TOCYJAPCTBEHHOTO 00pa30BATENbHOIO CTaHJapTa CpPEIHEro OOIIero
o0pa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEIBABIIEMBIX K
MaTeMaTU4eCKOMY OO0pa30BaHUIO, M TPAAMIINN POCCHICKOTO 0Opa3oBanus. Peanm3arus
MpOrpaMMbl 00ECTIEYNBAET OBJNIAJICHUE KIIOYEBBIMU KOMIETEHIIMSIMH, COCTABIISIOIIUMU
OCHOBY JUIsl CaMOpa3BUTHS M  HENPEPHIBHOTO  OOpa3oBaHUsA, UEJIOCTHOCTh
OOILIEKYJIbTYpPHOTO, JUYHOCTHOIO M  [IO3HABATEJBHOIO  PAa3BUTHUS  JIMYHOCTHU
o0yJaroImmxcs.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayaima MaTEeMaTUYECKOTO aHAIN3a» SBISCTCS OIHUM W3
Han0oJiee 3HAYUMBIX B IIPOTPaMMeE CTAPIIIEH MTKOJIbI, TOCKOIBKY, C OJTHOW CTOPOHBI, OH
oOecrieynBaeT MHCTPYMEHTAJIbHYIO 0a3y I M3Y4YEHHUS BCEX €CTECTBEHHO-HAYYHBIX
KypCcOB, a C JAPYrod CTOPOHBI, (hOPMHPYET JOTHYCCKOE U aOCTPAKTHOE MBIIIJICHUE
yYaluxcs Ha YpPOBHE, HEOOXOAUMOM JUIsi OCBOCHHS KypCOB HH(POPMATHKH,
OOIIIECTBO3HAHMSI, WCTOPHH, CJIOBECHOCTH. B pamMkax maHHOTO Kypca ydamniuecs
OBJIQJICBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTopas (OpMyJIupyeT
CBOM JIOCTHIKEHHUS B MaTeMaTHIeCKou popme.

Kypc anreOpsl m Hayan MaTeMaTHYECKOTO aHAJM3a 3aKjIaJblBaeT OCHOBY IS
YCIENTHOTO OBJAJACHUS 3aKOHaMH (DU3UKH, XUMUHU, OMOJOTHHU, TIOHUMAHHSI OCHOBHBIX
TEHJICHIIUA HSKOHOMHKHA U OOIIECTBEHHON J>XWU3HH, TIIO3BOJIICT OPUCHTUPOBATHCS B
COBPEMCHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO MCIOJb30BaTh UX
B TIOBCEIHEBHON XW3HU. B ToXe Bpems oOBIaJeHHE aOCTPaKTHBIMH M JIOTHYECKHU
CTPOTUMH  MATEMAaTUYECKUMH KOHCTPYKIMSAMH  pa3BUBAET yMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HICTUHHOCTH YTBEPKIACHUS, MCIIOJIb30BaTh 0000IICHNE
U KOHKpETH3aluio, abCTparupoBaHWE U aHAIOTHIO, (OPMHPYET KPEaTHBHOE U
KPUTHYECKOE MBIIUIeHHe. B Xomae wm3ydeHus anreOpbl W Hadal MaTEeMaTHYCCKOTO
aHaJKM3a B CTapIeH IIKOJIE yJalluecs MOJyYaroT HOBBIM OIBIT PEIICHHS MPUKIIATHBIX
3a/1a4, CaMOCTOSITEIPHOTO MTOCTPOSCHUS MAaTEMAaTUYECKUX MOJIETICH pealbHbIX CHTYallun
Y MHTEPIPETALUN TTOTYYSHHBIX PEIICHHA, 3HAKOMSITCS C IPUMEPaMHU MAaTeMAaTHIECKIX
3aKOHOMEPHOCTEH B TMpUpoJe, HAayke HM B HCKYCCTBE, C  BBIIAOIIUMUCS
MaTEMaTHICCKUMH OTKPBITHSAMHU U MX aBTOPaMHU.

Kypc o0namaer 3HAYMTEIBbHBIM BOCHHUTATCIBHBIM ITOTCHIIMAIOM, KOTOPBIN
peanu3yercss Kak uepe3 YueOHBbIH MaTepuaj, CIOCOOCTBYIOMIMKA (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHHUSA, TaK © Yepe3 chernupuky ydeOHOW IesTeIhbHOCTH,
TPEOYIOIIEH CaMOCTOSTEIBHOCTH, aKKypaTHOCTH, MPOJOJKUTEIBHOW KOHIICHTpAIlUU
BHUMAaHHMSI ¥ OTBETCTBEHHOCTH 3 IOJTYUYEHHBIN pe3yJIbTaT.



B ocHoBe Meronuku oOyueHusi anreOpe M HavajaM MaTE€MaTHUYECKOrO aHaau3a
JICKUT ACSITeIbHOCTHBIN NMPUHIIUI 00yUYEeHUSI.

CrpykTypa Kypca «Anredpa M Hayala MaTeMaTHYECKOTO aHalM3a» BKIIIOYAET
CIICAYIOUINE COJAEP)KATEIIbHO-METOANYECKUEe JIMHUM: «Yucna ©  BBIYHCICHUNY,
«DyHKkIMKu U TpaduKm», «YpaBHEHUS M HepaBeHCTBa», «Hawama maremMaTHueckoro
aHanu3a», «MHOXecTBa M JOruka». Bce OCHOBHBIE coOAep)KaTeIbHO-METOIUYECKUE
JMHUM U3y4aloTCs Ha MPOTSHKEHUH JIBYX JIET 00y4eHHUs B CTapIlel 1IKOJIe, ECTECTBEHHO
JOMOJHSS JApyT JApyra W IOCTENEHHO HACHINAsACh HOBBIMU TEMaMHU U pasesiaMu.
JlaHHBIN KypcC SBIISICTCSI HHTEIPATUBHBIM, ITOCKOJIBKY OOBEIUHSAET B cebe copuepikaHue
HECKOJIbKUX MaTeMaTHYeCKUX JUCUUIUIMH: anredpa, TPUrOHOMETPHS, MaTeMaTHYECKH
aHanu3, Teopusi MHOKeCTB U Ap. [lo Mepe Toro, kak ydauuecs: oBiazeBatoT Bcé Ooee
HIMPOKMM MaTeMaTHMYECKUM ammapaTroM, y HHX MOCIEAOBaTENbHO (OpMUPYETCS U
COBEpPILEHCTBYETCSI YMEHUE CTPOMTh MAaTeMaTHUECKyI0 MOJEib PeajbHON CUTyaIuH,
NpUMEHSTHh 3HAHUSA, TOJYYEHHBIE B Kypce «Anredpa M Hayala MaTeMaTHYeCKOTro
aHaln3a», [Js PEIIeHUs CaMOCTOSITENbHO C(HOPMYIHPOBAHHOW MaTeMaTUYECKOM
3aJ1a4M, a 3aTEM UHTEPIPETUPOBATD MOJIYUECHHBIN pe3yIbTaT.

CopepxarenpHo-MeTOMYEeCKass JUHUSA «Yucia W BBIYUCICHHUS» 3aBEPILIACT
¢dbopMHUpoBaHHE HABBIKOB HCIIOJIB30BAHUS JEHCTBUTENIBHBIX YHCEN, KOTOpoe ObLIo
HauyaTO B OCHOBHOW ImKoie. B crapmieil mkone oco0oe BHUMaHME YIeENsETCS
(GOpMUPOBAHUIO TPOYHBIX BBIUYMCIUTEIBHBIX HABBIKOB, BKIIOYAIONIMX B CeOs
UCIONIb30BaHUE PA3NUYHBIX (OPM 3amucu JEHCTBUTENBHOTO 4HCIA, YMEHHUE
paIMOHANIFHO BBIMOJHATE JACUCTBUS C HUMHU, J€NaTh MPUKUAKY, OLIEHUBATh PE3yJIbTar.
OOyuaronyecs MOJMY4YalOT HABBIKA NPUOMMKEHHBIX BBIYMCICHHM, BBITOJIHEHUS
ACUCTBUI C YWCIaMHM, 3allMCAaHHBIMM B CTaHAAPTHOH (opMe, HCIIOJIb30BAHMUS
MaTEeMaTHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAXKECHUN.

Jluauss «YpaBHEHHs] M HEPABEHCTBA» peajU3yeTcs Ha TMPOTKEHUU BCETrO
o0yueHHs B CTapuieil IIKOJe, IOCKOJIbKY B KaXKAOM paszjieie MpOorpaMMbI
NpPEAyCMOTPEHO peIIeHHEe COOTBETCTBYIOIMX 3amad. OOyuaromiyecs OBIACBAIOT
pa3IMYHBIMM  METOJAaMH PpEUICHHs] UENbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHbBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUH, HEPABEHCTB U
ux cucrteM. [lomydyeHHble YMEHHS HCIOJB3YIOTCS MPU HUCCIENOBAaHUM (QYHKIUH C
MOMOIIBIO TPOU3BOAHOM, pPEUICHWH MPHUKIAAHBIX 337a4 U 3aJad4 Ha HaxOXJICHUE
HauOOJBIINX M HAaUMEHBIIUX 3HaYeHWH (yHKiuu. JlaHHas coaep)KaTenbHasl JTUHHS
BKJIIOUaeT B ce0s Taxke (GOpMUPOBAHKWE YMEHHUI BBIMOJIHATH Pacuérhl MO (GopMyliam,
npeoOpa3oBaHus LEBIX, PALMOHAIBHBIX, WPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX
BBIPQKEHUI, a TakKe BBIPAKEHHUH, colepKamux creneHu u jorapudmel. braromaps
M3yUeHHIO alre0pandeckoro MaTepuana MPOUCXOIUT JajbHeilee pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHUA Yydamuxcs, (HOpMUPYIOTCS HaBBIKH
JIENyKTUBHBIX PacCyXJCHUH, pabOTbl C CHUMBOJIBHBIMH (OpMaMH, MNPEACTaBICHUS



3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJE pPABEHCTB M HEPaBEHCTB. AurebOpa
npemiaraeT 3QpGeKTUBHBIE HHCTPYMEHTHI JJISI PEIICHUS TIPAKTUIECKUX M €CTECTBEHHO-
Hay4HBIX 33714, HATJIS/THO JEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK sI3bIKa HAYKHU.

ConepxarenpHo-Metoauyeckas JguHUS  «DyHkuum ©u  rpaduku»  TECHO
NEPEIUIETaeTCd ¢ APYTMMH JIMHUSMHU Kypca, IMOCKOJIBKY B KaKOM-TO CMBbICIIE 3aJa€T
MOCJIEIOBATENbHOCTh M3YyUYEHHUs] MaTepuana. l3ydeHue CTeneHHOM, MOKa3aTeIbHOM,
JorapuMUUEeCKOd W TPUTOHOMETPUUECKHX (DYHKIMM, MX CBOWCTB M TpaduUKOB,
UCIOJIb30BaHUE (YHKUMWA ISl pelIeHus 3ajady M3 JPYyTrux Y4eOHBIX NpPEIMETOB U
peanbHOM KU3HHU TECHO CBSI3aHO KAaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM
ypaBHeHUI U HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE yaensieTcss (pOopMUPOBaAHUIO
YMEHUS BBIpKaTh (GOpMyJaMU 3aBHCHUMOCTA MEXAY PAa3THYHBIMU BEIHYUHAMH,
HCCTIEOBAaTh TIOMyYeHHbIE (YHKIMH, CTPOUTh UX rpaduku. Marepuan 3ToU
COJIEP/KATENIbHOW JIMHUM HAlEJICH Ha PAa3BUTHE YMEHHUW M HABBIKOB, MO3BOJIIIOLIUX
BBIPAKaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMH B paziMyHOW (popMme: aHAIMTHUYECKOM,
rpaduyeckoil u cnoBecHOU. Ero u3ydeHnue crnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIICHUS, CIIOCOOHOCTH K 0000IICHUIO M KOHKPETU3AIINH, UCTIOTH30BAHUIO aHAJIOTHA.

ConepxarenpHast JuHUS «Hauana MaremMaTH4YecKoro aHajau3a» MO3BOJSET
CYIIECTBEHHO pACIIMPUTh KPYyr Kak MaTE€MAaTH4YEeCKHX, TaK M MPUKIAJHBIX 3ajady,
JOCTYIHBIX OOYy4YalIIUMCS, Y KOTOPBIX MOSBISAETCS BO3MOXXHOCTb HCCIENOBAaTh U
CTpouTh Tpaduku (PYHKIUH, OMpEesaTh UX HAMOOJBINNE M HAUMEHBITNE 3HAYCHUS,
BBIYUCIATHh TUIOMAA (GUTYp U OOBEMBI T, HAXOAUTh CKOPOCTH W YCKOPEHUS
npoueccoB. JlaHHasg coaepkaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
NOCTPOCHHSI MATEMaTHYECKUX MOJETIEN PEANbHBIX CUTYALMM, HAXOKACHNS HAWITYYLlEro
pelieHrns B NPHUKIAOHBIX, B TOM YHCIE COLMAJIbHO-DKOHOMUYECKUX, 3a/ayax.
3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOTO aHaiW3a CIOCOOCTBYET Pa3BUTHIO
abCcTpakTHOTO, (POPMATHHO-IOTUYECKOTO W KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHHIO
YMEHUM pacro3HaBaThb INPOSIBICHHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE H
uckycctee. OOydaromuecs: y3HalOT O BBIAAIOUIMXCS pe3yJIbTaTax, MOJYyUYeHHBIX B XOJI€
pPa3BUTHUSI MATEMATUKU KaK HayKH, U UX aBTOpaX.

ConepxaTenbHO-MeTOANYECKasT JIMHUS «MHOXKECTBa W JIOTMKa» B OCHOBHOM
MOCBSIIIECHA 3JIEMEHTaM TEOpUH MHOKECTB. TeopeTuKO-MHOKECTBEHHbBIE
NPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MATEMATUKA W MPEIJIararoT
HamOoJiee YHHMBEPCAIbHBINA $S3bIK, OOBEIMHSAIONIMI BCE pas3jiesibl MaTeMaTUKU U €€
MIPUJIOKEHUHM, OHU CBSI3BIBAIOT PAa3HbIE MATEMATUUYECKUE AUCIUILIIMHBI B €IMHOE LIEJIOE.
[TosToMy BaxHO J1aTh  BO3MOXHOCTb  IIKOJBHUKY IOHHUMaTh  TEOPETHKO-
MHOECTBEHHBIN S3bIK COBPEMEHHON MAaTEMAaTUKH U UCMOJIb30BATh €T0 JJISl BIPAKECHHUS
CBOMX MBICJIEH.

B kypce «Anrebpa u Hayajga MaTeMaTHYE€CKOrO aHaIn3a» MPUCYTCTBYIOT TaKkKe
OCHOBBl MAaTeMaTHYE€CKOTO MOJCIUPOBAHUS, KOTOpPbIE TMPHU3BaHBI CHOPMUPOBATH



HAaBBIKM TIOCTPOCHHMSI MOJENEH PEANbHBIX CUTyalud, UCCIENOBAHUSA ITUX MOJEIEU C
MOMOLIBIO ammapaTa aiareOpbl W MaTeMaTUYeCcKOTro aHajdu3a W HHTEpPIpeTaluu
IIOJyYECHHBIX pe3yJIbTaTOB. Takue 3amaHus BIUIETEHbl B KaXKIBIM W3 Pa3/ciioB
IPOrpaMMBl, IOCKOJBKY BECh MaTepuan Kypca HIMPOKO MCIOJIb3YETCA I pELICHUS
OpUKIaAHbIX 3amad. [Ipm pemeHnn peanpHbIX NPAKTUYECKUX 3a4a9  ydalluecs
pa3BUBAIOT HAOJI01aTEIbHOCTD, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIIOJIb30BAaTh AaHAJOTHIO, 0000maTh M  KOHKPETHU3UPOBAThH
npodsieMy. JlesTenpHOCTh 0 (POPMHPOBAHUIO HABBIKOB PELLIECHUS MPUKIAAHBIX 3a]a4
OpraHM3yercs B IIpollecce H3Y4YeHHMs] BCeX TeM Kypca «Anredpa M Hadajia
MaTEMaTUYECKOIO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM TUTaHE Ha M3y4eHHE Kypca aireOphl M Hadal MaTeMaTHYeCKOTO aHaanu3a Ha
0a30BOM ypoOBHE OTBOJIUTCA 2 4daca B Hemenro B 10 kmacce m 3 ywaca B Henenio B 11
KJ1acce, BCero 3a JiBa rojaa ooyuyenus — 170 yacos.

COIEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucsa v BBIYUCICHUSA

Panmonaneupie ymucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, MPOLIEHTHI,
OecKOHEUHbIE MepruoauyYecKkure Ipodu. ApudpMeTuyeckre ornepanuu ¢ paruoHaIbHBIMU
YHUCJIaMH, MPeoOpa30BaHMsl YMCIOBBIX BhIpakeHUU. [IprumMeHenue npobeit u mpoleHToB
JUISL PEILIEHUS NTPUKIIAIHBIX 33/1a49 U3 PA3JIMYHBIX OTPACIIEN 3HAHUU U PEAIbHOW KU3HU.

JleyicTBuTENbHBIE  4uCla. PanvoOHaNbHBIE W HMppPAlMOHAJIBHBIE  YHCIIA.
Apudmernueckre onepanuud ¢ JICHCTBUTENbHBIMU  uuciaamu. [IpulOnumxEHHbIe
BBIYMCJIEHUS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCIICHUN.

Crenenb ¢ 1enbiM nokasareneM. CtangapTtHas gopMma 3anucu AeHCTBUTEIBLHOTO
yucna. Vcnonp3oBanue noaxozsimiend (opMmbl 3amucu ACHCTBUTEIBHBIX YHUCEN TS
pelIeHNs NPAKTUYECKUX 3aJ1a4 U IPEACTABICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypajdbHON cTeneHu. JlecTBus ¢ apudmeTnueckumMu
KOPHSIMM HaTypaJIbHOW CTETICHHU.

CHHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHta. ApKCUHYC, apKKOCHHYC,
APKTAHT€HC YHUCIIOBOIO ApTyMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.



VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemmenue nensix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.

Peuienne nppanioHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemrenne TpuroHoMeTpuYECKUX YpaBHEHUM.

[IpuMeHeHrne ypaBHEHMII M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3a7ad U
3a]1a4 U3 pa3IUYHbIX 00JaCTel HAyKU U peanbHOM KU3HH.

DyHKUNM U TPaPuku

Oynkuus, cnocoOwl 3amanus GyHkuuu. ['paduk yHkiuu. B3zauMHOo oOpaTHbIE
(GyHKIUH.

Ob6nacte ompeneneHUs] U MHOXKECTBO 3HaueHuil ¢yHkiuu. Hymu Qyskuumn.
[TpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

Crenennast ¢yHKUUS C HaTypajdbHBIM M II€JIbIM MOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS 7-OU CTEIEHHU.

TpuronomeTrpudeckasi OKpyKHOCTb, OIIpeIeTICHIHEe TPUTOHOMETPHUUECKHUX (HyHKIIUH
YHUCJIOBOI'O apryMEHTA.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBarenbHOCTH, CIOCOOBI 3allaHus MOCien0BaTeabHOCTe. MOHOTOHHBIE
NOCJEA0BATEIBHOCTH.

Apudmernueckass U TreoMeTpuueckas nporpeccu. beckoHeuHo yObIBaromas
reoMmerpuueckas mnporpeccus. CyMma OECKOHEUHO YOBIBAarOIIEH Te€OMETPHUUECKOM
nporpeccur. Dopmyna CIOKHBIX MNPOUEHTOB. MCMOMb30BaHWE TMPOrPECCUU  IJIS
pELIEHNs peaJIbHbIX 33/1a4 MIPUKIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHoxecTBO, omepanuud HajJ MHOxecTBamu. Jluarpammbl Oitnepa—BenHa.
[IpuMeHeHne TEOpETUKO-MHOKECTBEHHOIO —ammaparta s OINHCAHMS  peajlbHbIX
IPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUYeOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKAa3aTEIbCTBO.

11 KITACC

Yucyaa 1 BBIYUCIEHUSA

Harypanbhubie u uensie uncia. [Ipu3zHaku A€ ITMMOCTH LEIbIX YUCET.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTesaeM. CBOMCTBA CTENCHMU.

Jlorapudwm uucna. JlecssTuaHbie U HATYpaJbHbBIC JOTapU(DMBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpaszoBanne BBIpAKEHUH, COAEPKAIINX JIOTapU(PMBI.

[IpeoOpa3zoBaHre BBIpAKEHUM, COACPKAIIUX CTENEHH C  paldOHAJIbHBIM
ToKa3aTeJieM.



IIprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI U1 HEPABEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3a/1ad C MOMOILBIO
CHUCTEMBbI JIMHEUHBIX YPABHECHUU.

CucteMbl M COBOKYMHOCTH PAallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpyuMmeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX
3a/lay ¥ 3aJ]a4 U3 pa3IMYHbIX 00JIacTell HAYKU U PeaIbHON KU3HU.

DyHKUNM U TPaPuku

Oyukuus. Ilepuonnueckue (yHkiuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIUU.
Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbomnblee n HauMeHbllee 3HaueHue QyHKIUU
Ha IPOMEXKYTKE.

Tpuronomerpruueckue PyHKIIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTenbHas u orapudmudeckast GyHKIMU, UX CBOMCTBA U TpaduKu.

Hcnonp3oBanne rpa@ukoB (yHKUMN 11 pELICHUS YPaBHEHUHW M JIMHEHWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB GYHKIUN 11 HMCCIAEAOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpbl€ BO3HUKAIOT NPH PEIICHUH 3aJad M3 APYIuX Yy4ueOHBIX
IPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaju3a

HenpepriBable pyHKIIMH. MeTo1 HHTEPBAJIOB JIJIsl pELICHHS] HEPAaBEHCTB.

IIpousBoanas pyHkiuu. ['eomeTpudeckuii 1 GU3NIECKUN CMBICIT TPOU3BOTHOM.

[IpousBoaHbie 3neMeHTapHBIX GyHKUIUNA. DOPMYIBI HAXO0XKACHHUS MPOU3BOJIHOMN
CYMMBbI, TPOU3BEJICHUS U YACTHOTO (PYHKITUH.

[Ipumenenne NpPOU3BOAHON K HCCIEAOBAHUIO (PYHKIMI HAa MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxzaenne HamOONbIIEr0O M HAMMEHBIIETO 3HA4eHUs (yHKIUM Ha
OTpE3KE.

[IpumeHeHne TOPOU3BOAHOM I HAXOXKICHUS HAWIY4lIEero pEuIeHus B
NPUKIAIHBIX 3a/ayax, JUisl OmpeieNieHUus CKOPOCTH Ipoliecca, 3aJaHHOro (opMysoi
WA TPAQUKOM.

[lepBoobOpasnas. Tabmuia nepBooOpa3HBIX.

Nurterpan, ero reomerpuyeckuii 1 puznueckuid cMbIci. Boiunciienre uHTETrpasna
no ¢opmysie Hetorona—JleitoHuna.

IHNIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘l€6HOFO npeamMcTa «Marematuka» JOJIDKHO o0ecrneYnBaTh
AOCTHXKCHHME Ha YPOBHEC CpCAHETO 06H1€I‘0 06p330BaHI/IH ClICaAyromux JIMYHOCTHBIX,
MCTAIIPCIAMCTHBIX U ITPECIAMCTHBIX O6p330BaTeJILHBIX PE3YyJIbTATOB:



JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yJNbTaThl  OCBOCHHS  NIPOrpaMMbl  y4eOHOTO  mpeamera
«MaTteMaTnka» XapakTepU3yrTC:

I'paxxnanckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU O0YYaroIIEerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCHMCKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBJICHUH, MPOIEAYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHUEM B3aMMOJICHCTBOBATh C COIUAIBHBIMU
MHCTUTYTAMH B COOTBETCTBUHU C UX QYHKUIUAMHU U Ha3HAUCHHEM.

[TaTrproTrHyeckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOW TPAXTAHCKONH HICHTUYHOCTH, YBXKCHHS K
MPOILIOMY M HACTOSIIEMY POCCHUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOUIEHHUEM K
JOCTHKEHUSAM POCCHMCKMX MATEMATUKOB M POCCUMCKOM MATEMATHUYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO ATUX JOCTHXKEHMM B JpYrux HayKaX, TEXHOJOTrusx, cdepax
SKOHOMHKHU.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSL:

OCO3HAaHWEM JyXOBHBIX IEHHOCTEH POCCHICKOTO Hapoaa; cHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, STUYECKOTO TOBEJCHHUS, CBSA3AHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKH M JACSATEIbHOCTHIO YUYEHOrO; OCO3HAHHUEM JIMYHOIO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO Oy IyIIETO.

DCTeTUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHUPY, BKIIOUAsl 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, O0BEKTOB, 3a]lay, pPEeUICHUHN, pacCy ACHUI; BOCIPUUMYHUBOCTBIO K
MaTeMaTUYECKUM aclleKTaM Pa3jMnYHbIX BUIOB UCKYCCTBA.

Pur3nueCcKOe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MMPUMEHATh MAaTEMAaTUUECKUE 3HAHUSA B MHTEpPECax
3I0POBOTO0 M 0€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO  (30pOBOE MHUTaHWE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUH U OTIbIXA,
peryisipHas ¢u3nueckass aKTUBHOCTH); (DU3UYECKOTO COBEPILICHCTBOBAHUS, MpU
3aHSTUAX CIIOPTUBHO-03/I0POBUTEIBLHOM JEATEILHOCTHIO.

TpyoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TpPYIy, OCO3HAHUEM IIEHHOCTH TPYJOJI00US; HHTEPECOM K
paznuyHbIM cpepam NpodecCHOHATBHOMN eI TeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U
e MPUIOKEHUSIMH, YMEHHEM COBEpILAaTh OCO3HAHHBIA BHIOOP Oynyiiei npodeccun u
peann30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTU4eCKOMYy OOpa30BaHHWIO W CaMOOOpPa30BaHUIO HA MPOTSKECHUU BCEH >KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYAaCTHIO B PEILIEHUHU MPAKTHYECKUX 33/1a4 MATEMATUYECKOU
HAIPaBJICHHOCTH.



DKOJIOTUYECKOE BOCITUTAHUE:

C(hOPMHUPOBAHHOCTHIO  DKOJIOTHYECKON  KYJIbTYypbl, TOHUMAHUEM  BIIHSHUS
COIIMAJIbHO-DPKOHOMUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOAHONM U COLMAIBHOU
Cpelibl, OCO3HAHMEM TJ00aJbHOTO XapaKTepa HKOJOTHYECKUX MpoOsieM; OpueHTalei
Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUHN JIJIsl pelIeHUs 3a/1a4 B 00JIaCTU OKpYKarouen
cpedbl, IUIAHUPOBAHUS MOCTYNKOB W OLIEHKA HUX BO3MOXHBIX TOCIEACTBUNA IJIs
OKPYXarOIIEH CPEIbL.

[leHHOCTH HAYYHOTO TO3HAHUS:

c(hOPMUPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U OOIIECTBEHHOM MPAKTHKH, IOHUMAaHUEM MaTEMaTUYECKON
HAyKU Kak chepbl 4eTOBEYECKOMN JAeATETLHOCTH, STAMOB €€ Pa3BUTHS M 3HAYUMOCTH JIJIS
pa3BUTUS [IMBUJIM3ALMU;, OBJIAJICHUEM SI3BIKOM MAaTeMaTUKH M MaTEeMaTHYE€CKON
KyJbTYPOH KaK CpEJCTBOM MO3HAHMSI MUPA; TOTOBHOCTBIO OCYILIECTBIISATh MPOEKTHYIO U
UCCJIEI0BATENbCKYIO IEATEIbHOCTh MHANUBUAYAJIBLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yJabTaThl OCBOCHHS MPOTrpaMMbl  y4eOHOTO TMpeameTa
«MatemaTrka» XapakTEepU3YIOTCS OBJIAJCHHEM YHUBEPCAIHHBIMU HO3HAGAMENbHBIMU
OelicmeUsMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OelCEUAMU, YHUBEPCATbHbIMU
pe2YIAMUBHbIMU OeUCMBUIMU.

1) Vhusepcanvhvie noznasamenvnuvie oelicmsus, obecneuusarom @Gopmuposamue
0a308bIX KOCHUMUBHBIX NPOYecco8 o0yuarwuxcsi (oceoeHue memooo8 HNO3HAHUSL
OKpYHCaIOUie2co Mupa, nPpUMeHeHUe J10SUUeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull
pabomams ¢ uHpopmayueii).

ba3oBele nornueckue AeUCTBUS:

e BBIBISITH W XapPaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSATHH, OTHOIICHUA MEXAY NOHIATHAMHU; (OPMYIUPOBATH
ompenereHUs  TOHSATHUH;  yCTAHABIWBAaTh  CYIIECTBEHHBIH  TMPHU3HAK
KJacCU(PUKAIMU, OCHOBaHUS [Uisi OOOOIICHWsS W CPaBHEHHS, KPHUTECPUH
POBOIMMOTO aHAIIN3a;

e BOCIIPUHUMATh, dopMynupoBaTh M NpPeoOpa3oOBBIBATH  CYKACHUS:
YTBEPAUTENbHbIE W OTpHUIATENbHBIC, E€IUHUYHbIE, 4YacTHble U 0OIIue;
YCIIOBHBIC;

e BBIABJIITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NIPOTHUBOPEYUS B
(dakrax, JaHHBIX, HAOMIOAEHUSIX M YTBEPKACHUAX; MpeularaTb KPUTEPUN IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYMH;

e JI€JIaThb BBIBOABI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKJIFOUEHHH 110 aHAJIOTUH;



MPOBOJIUTH CAMOCTOSATENILHO J0KAa3aTeIhCTBA MATEMAaTHUYECKUX YTBEPKICHUI
(npsiMble W OT TPOTHBHOTO), BBICTPAWBATH APTYMEHTAIMIO, MPUBOJWTH
MpUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIE CYXKICHUS U
BBIBO/IHI,

BBIOMpaATh CIIOCOO pelieHus YydeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUMAHTOB pEIICHUs, BBHIOMpATh HaWOoOJiee TOAXOMANUHA C  y4E€ToM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBbie nccaen0BaTENbCKUE JEHCTBUS:

UCTIONB30BaTh BOMPOCHI KAaK WCCIIEIOBATEILCKUA HMHCTPYMEHT TIO3HAHWS;
dbopMynupoBaTh  BOMPOCHI, (UKCHPYIOIIME MPOTUBOPEUYUE, MpoliIeMy,
YCTaHABIMBATh UCKOMOE U JTaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIINI0, MHCHHUE;

MPOBOUTH CAMOCTOSITENIEHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHHE T10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro 0ObeKTa, sIBICHUs, TIpoIiecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXKIY 00OBEKTaMU, SIBIICHUSMH, TTPOIIECCAMU;
CaMOCTOSATENbHO (POopMyIHpOBaThH O0OOIIEHUS W BBIBOJALI 10 PE3yJIbTaTaMm
MPOBEACHHOTO HAOJIOJEHUS, WCCICNOBAaHUS, OICHUBATh JOCTOBEPHOCTh
MIOJTy4YEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIlecca, a TaKkKe BbIJIBHTaTh
MIPEATOJIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

PaboTa ¢ uapopmanmeii:

2)

BBISIBIIATh JeDUIUTEI MHPOPMALIMHU, NAaHHBIX, HEOOXOJMMBIX JJIsi OTBETa Ha
BOIIPOC U JUIsl PEIICHUS 3a/1a4H;

BBIOUpPATh WHPOPMAIMIO M3 WUCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTH3HPOBATh M WHTEPIPETUPOBATH MHPOPMAIUIO PA3IMIHBIX BUJIOB U
(dbop™M mpeacTaBIeHUS;

CTPYKTYpPHPOBaTh HHMOPMAIMIO, TPEACTABIATh €€ B PpasiUuYHbBIX (opMmax,
WLTFOCTPUPOBATH IPpauueCKH;

OLICHUBATh HaJEXHOCTD uHbopMauu 1o CaMOCTOSITEIILHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie = KOMMyHUKamuéHble  Oeucmeus, obecneuusarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00VUAIOUWUXCAL.
OoOurenue:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKJCHHUS B COOTBETCTBUU C YCIOBUSMH U
[eJsIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U MUCbMEHHBIX TEKCTAX, AaBAaTh MOSICHEHUS M0 X0y PELICHHUS 3a7ayuH,
KOMMEHTUPOBATH MOJTYYEHHBIN pE3yJIbTAT;

B X0Jile 0OCYXJEeHHs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYX/IaeMOW TEMBI,
MpoOJeMBbI, pemaeMoi 3a7a4d, BHICKA3bIBATh HJCH, HAIICJICHHBIE HA TOWCK



pPELIEHMS]; COMOCTABIATh CBOM CYXKIEHUS C CYKICHUSMH APYIHMX YYACTHHKOB
auanora, 0OHapy>KMBaTh pa3INune U CXOJACTBO MO3UIUI; B KOPPEKTHOU opme
dbopMynupoBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

IOPEICTaBIATh PE3ydbTAaThl PELICHUS 3aJauM, SKCIIEpUMEHTA, HCCIEAO0BAHUS,
IPOEKTAa; CaMOCTOATEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS C YYETOM 3aaay
MPE3EHTALNNA U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyAHUYECTBO:

MOHUMAaTh U HWCIOJH30BaTh MPEUMYIIECTBA KOMAHIHON W WHIAWBUAYATbHON
paboThl TpU pemieHHH Yy4eOHBIX 3a/Jad; MNPUHUMATh [eIh COBMECTHON
JESTEIbHOCTH, TUTAHUPOBATh OPTAaHU3AIUI0O COBMECTHOW PabOThI, pacTpeaeisiTh
BHUIIBI paboOT, TOTOBApWBATHCS, OOCYXAAaTh MPOILECC W PE3yibTaT PabOTHI;
0000111aTh MHEHHST HECKOJIbKUX JTIOEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCyXkaeHUs, OOMEH MHEHH,
«MO3TOBBIC IITYpPMB» U HHBIE); BBIIOJHATH CBOK 4YacTh pabOTBI U
KOOPJIUHUPOBATH CBOM JCHCTBUS C APYTUMHU UYJCHAMU KOMAaHJbI; OIICHUBATh
KadecTBO  CBOETO BKJaJga B OOMMH  TPOAYKT TIO  KPUTEPHSM,
chOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.

3) Vuusepcanvuvie pecynamuenvie Oeticmsus, obecneuugarom @opmuposanue

CMbICTIOBbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITh IUIAH, AJTOPUTM pELIEHUS 3aJadd, BBIOMPATh CHOCOO pPEIICHHS C

y4E€TOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POPMALIUU.
CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMH MO3HABATENIbHOM pe(ieKCHH KaK OCO3HAHUSI COBEPIIAEMBIX
JACHCTBHI M MBICIUTEIBHBIX MPOIECCOB, X PE3yJbTATOB; BIAAETh CIIOCOOAMU
CaMOIPOBEPKH,  CAMOKOHTpOJI  Mpollecca W pe3yjbTrata  pelieHHs
MaTeMaTH4ecKOoi 3a1auu;

NpeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEUICHUH 3aJauH,
BHOCUTb KOPPEKTHBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JaHHBIX, HAWJACHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEIH;

OLIEHMBATh COOTBETCTBHE PE3yJIbTaTa LETH U YCIOBUAM, OOBSICHITH MPUUNUHBI
JOOCTHDKEHUS] WM HEJOCTIDKEHHUS Ppe3ysIbTaTOB JAESTENbHOCTH, HAaXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa M Hayajda MaTeMaTHYECKOrO aHAJIW3a» Ha

ypOBHE

Cp€aHcro O6HICFO O6pa?>OBaHI/IH JOJIDKHO o0ecrneynBaTh JOCTHXKCHUC

CIeaAyromux nmpeamMeTHbIX O6paSOBaT€JII>HLIX PE3YIbTATOB:



10 KITACC

Yucuaa 1 BbIYUCICHUSA

OnepupoBaTb  NOHATUAMM:  pPALMOHAIBHOE U  JCWCTBUTEIBHOE  YHMCIO,
OOBIKHOBEHHAsI U JIECSITUUHAS APOOb, IPOLIEHTHI.

BeinonHaTe apudmernyeckue onepanyu ¢ palyoHaIbHBIMU U 1€HCTBUTEIbHBIMU
YU CJIAMHU.

BoinonusaTe npuOnnkEHHBIE BBIYMCICHUSA, HCMOJB3YS MpaBuia OKPYIJICHHUS,
JieN1aTh IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BHIYHCICHUI.

OnepupoBaTh MOHATUSMU: CTENEHb C LEJIBIM MOKa3aTejeM; CTaHiapTHas ¢opma
3allUCH  JIEUCTBUTENIBHOIO YHUCJA, KOPEHb HATYpaJbHOW CTENEHH; HCIOJIb30BaTh
NOIXOAUTYI0 (OpMY 3alUCH ACHCTBUTENBHBIX YHCEN Ui PEUICHHUs MPaKTHYECKUX
3a]1a4 U MPeICTaBICHUS TaHHBIX.

OnepupoBaTh MOHSATUSIMU: CHUHYC, KOCMHYC M TaHT'€HC MPOHU3BOJIBHOTO YIJa;
UCIOJIb30BaTh 3alIUCh IPOM3BOJIBHOTO YIVIa 4epe3 OOpaTHbIE TPUTOHOMETPUUECKHE
(GyHKIUY.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh MOHATHSMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJOE,
paloHaIbHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BoeinonHATe 1peoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH W pelIaTh
TPUTOHOMETPHUECKHE YPABHEHHUS.

BoimonusaTe mpeoOpa3oBaHus LETBbIX, PAUUOHANBHBIX W HPPALUOHATBHBIX
BBIP@XEHUM W pellaTb OCHOBHBIE THUIBI LIEJIBIX, PAlMOHAJIbHBIX U HPPALMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

[IpumeHsTh ypaBHEHHsSI U HEPaBEHCTBA JAJISl PELICHUS MaTEeMAaTUYECKUX 3a7ad U
3a]1a4 U3 pa3IUYHbIX 00JaCTe HAyKU U peanbHOM KU3HH.

MonenupoBaTh peaibHbIe CUTYalluu Ha SI3bIKE anreOpbl, COCTABIATh BBIPAXKECHUS,
YPaBHEHUs, HEPABEHCTBA [0 YCJIOBHIO 3a/1a4H, MCCIEAO0BATH NMOCTPOECHHBIE MOJENN C
UCIIOJIb30BAaHUEM allapaTa ajareopsl.

DYyHKIUN U TPaPUKH

OnepupoBaTh MOHATHSIMH: (PYHKLIHSA, CHOCOObI 3aaaHus (QYHKIUH, 00JACTh
OIIpE/IECNICHUS] U MHOXKECTBO 3HaueHUil (QyHKIUH, rpaduK QYHKIHMH, B3AUMHO OOpaTHbIE
(GyHKIUH.

OnepupoBaTh MOHATHSAMHU: YETHOCTb W HEYETHOCTh (PYHKIMM, HYJIHU (YyHKLUH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN U1 pEIICHUs] ypaBHEHUH.

Crpoute M uuTaTh rpaUKU JMHEMHONM (QYHKIMM, KBAaJIpaTUYHOW (yHKIUH,
CTENEHHON (PYHKIIMU C LEIbIM IIOKa3aTEIIEM.



Hcnonb3oBath rpaguku pyHKIMNA A7 UCCIETOBAHUS MPOLIECCOB U 3aBUCUMOCTEH
IpHU PEIIeHUHU 3a7a4 U3 APYTUX Y4eOHBIX MPEIMETOB M PEaIbHOM KU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEKIY BETUUMHAMHU.

Havyana maTeMaTH4eCcKOro aHaJIu3a

OnepupoBaTb  NOHATUSAMHU:  IIOCJIENOBATEIBHOCTb,  apupMeTHdecKas U
reOMETPUYECKast MPOTrPECCUM.

OnepupoBaTb  NOHATHUAMU:  OECKOHEYHO  yOBIBaloOIIas  reoMeTpuuecKas
nporpeccusi, cyMMa O€CKOHEYHO yObIBaIOLIEH reOMETPUUECKON IIPOrPECCUH.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA NOCIEAOBATEIBHOCTEH M NPOrPECCHMl Ul pPELIECHUs
peanbHbIX 3324 NPUKIIAJHOTO XapaKTepa.

MHosKecTBa M JIOTMKA

OneprpoBaTh NOHATHSIMH: MHOXKECTBO, ONl€palMi HaJl MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaTr i ONHCAaHUs peallbHbIX
MPOLIECCOB U ABJICHUH, IPU PEUICHUN 3a/1a4 U3 IPYTUX Y4€OHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMMU: ONPEAEICHHUE, TEOPEMA, CIEACTBUE, 10KA3ATEIBCTBO.

11 KITACC

Yucaa 1 BBIYUCTCHUA

OnepupoBarh MOHATUSMHU: HATYPaAJbHOE, IIEJ0€ YUCIIO; UCIOJIb30BATh MPU3HAKU
JNEIUMOCTH UEBbIX YUCEN, PA3JIOKEHHUE YMCIAa HAa MPOCTbIE MHOMXWUTEIW JJISI PELICHUS
3aaad4.

OnepupoBaTh MOHITUEM: CTENEHB C PAIMOHATBHBIM MTOKA3aTEIIEM.

OnepupoBarh MNOHATUSMHU: Jorapudm yucia, ACCATUUYHBIE M HATypaJibHbIE
Jorapu(pMsl.

YpaBHeHHs U HEPABEHCTBA

[IpumeHsITh CBOIMCTBA CTENEHHU Ui MpeoOpa30BaHUS BBIPAKEHHI; ONEpUPOBATH
MOHATUAMU: ITIOKA3aTEIbHOEC YPABHEHHE W HEPABEHCTBO; PEIIATh OCHOBHBIC THIIbI
NOKa3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUs  BBIPAXKEHUM,  COAEpKAIUX  JIOTapu(MbI;
OTepUPOBATh TOHITHUSAMHU: JOTapU(PMUUYECKOE YypaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIC THUIIBI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CHCTEMA JIMHEHWHBIX YPABHEHUHM U €€ pEIICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN I PELIECHUS PAKTUYECKUX 3a1a4.

Haxonute pemieHuss npoCTEWIIMX CHCTEM M COBOKYIHOCTEW pPalOHAIBHBIX
YPaBHEHHU U HEPABEHCTB.



MonenupoBaTh peaibHbIe CUTYalluu Ha sI3bIKE anreOpbl, COCTABIATh BBIPAXKECHUS,
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbI MO YCJIOBHUIO 33/1a4H, UCCIIEOBATH MOCTPOCHHbIE
MOJIETIH C UCIIOJIb30BAaHUEM afmapara anreopsbl.

DyHKUNM U TPaPuku

OnepupoBaTb  HOHATUSMHU: nepuoanyeckas  (QYHKUMS,  MPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKU IKCTpeMyMa (YHKIMH, HauOOJbIllee U HaHMMEHbIIEe
3HaYeHUs] (PYHKIMHU HA MPOMEXYTKE; MCIOIb30BaTh MX AJS HCCIEAOBaHUSA (DYyHKIUH,
3aJJaHHOU Ipa)uKOM.

OnepupoBaTb NOHATUAMU: TpaUKH TOKA3aTENbHOM, JOrapupMUUECKO U
TPUTOHOMETPUUECKUX (PYHKLIMH; M300pakaTb MX HA KOOPAMHATHOM IIOCKOCTH U
MCIIOJIb30BATh JJISl PEILICHUS] YPAaBHEHUI 1 HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOW IUIOCKOCTH TpaduKd JUHEHHBIX YpaBHEHHH U
UCIOJIb30BaTh UX JJISl PELLIEHUS] CUCTEMBI JIMHEHHBIX YPaBHEHUIA.

Hcnonp3oBath rpaguky pyHKUMNA 1715 UCCIIETOBAHUS MIPOLIECCOB U 3aBUCUMOCTEN
U3 JPYTUX YYEOHBIX JTUCIUILINH.

Hauyana maTeMaTH4yecKkoro aHajamu3a

OnepupoBaTh MOHATHSMH: HEMpepbIBHAs (QYHKIMS, MpOoU3BOAHASA (YHKIIHUH,
UCIOJIb30BaTh I'E€OMETPUUECKUA M (PU3NYECKUH CMBICI NPOU3BOJHON Il pPELICHMS
3ajad.

HaxoauTth mpou3BOIHBIE 3JIEMEHTApHBIX (YHKUWN, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOJHYIO JJISl UCCIEAOBaHMS (PYHKIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl UCCIEI0BAHUS K IOCTPOEHUIO IpapuKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUIsl HAxOXKICHWsSI HaWIyyllIero pelIeHUus B
MPUKIIAIHBIX, B TOM YHUCJIE COLUATbHO-OKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTb  MOHATHSMH:  [EpBOOOpa3Hass W HMHTErpaj;  IMOHUMATh
reOMETPUUYECKUN U (PU3NYECKUI CMBICI UHTErpaa.

Haxogute mnepBooOpa3Hble 3J€MEHTapHBIX (DYHKUMN; BBIYMCIATH HMHTErpaji IO
dbopmyne Hetorona—JleitOnuna.

Pemarp npukiagHpie 3aadd, B TOM YHCJE COLMAIBHO-dKOHOMHUYECKOTO U
(bu3NUYECKOro Xapakrepa, CpeICTBAMU MaTEMAaTUYECKOTO aHATN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3iesioB U TeM (undposbie)
KonTpoJsbHbIe
n/n MPOrpamMMbl Bcero oOpa3oBaTesibHbIE
padoTsI
pecypchl
MHoecTBa pallMOHAJIBHBIX U
1 €MCTBUTEIBHBIX YHce. PalinoHalbHbIE 14 1 bubmorera [TOK
A - ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oyukuuu U rpaduku. CTeneHs ¢ 1eIbM 6 bubnmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—O1 CTETICHU. 13 1 bubmmoreka [JOK
HppanuonaibHble ypaBHEHUS U HEPABCHCTBA https://m.edsoo.ru/1568aba3
DopmyIbl
4 T I/II:“OI};OMGT un. TpUTrOHOMETPHUUECKHE 22 1 bubmorera [TOK
p prH. 1p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTeILHOCTH U MPOTPECCUU 5 bubmorexa HOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 1 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4




11 KJIACC

KoJsun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/ KonTposbHbIe
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI
pecypchbl
CreneHsb ¢ pallMOHATIBHBIM ITOKA3aTeIIEM.
1 [TokazaTenpHas ¢pyuknus. [lokazarensHbie 12 1 bubmorexa OK
YHKIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmudeckas GyHKIIHS.
2 HorapniMqucm/Ie (byaB:eHm{ u 12 bubmorexa [TOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckne QYHKIUUA U HX
3 r pa(bHKH TTIITIFOHOMGT q)pi’qecLIIme 9 1 bubmmorera IHOK
P P P https://m.edsoo.ru/f1 1c4afd
HEpaBEHCTBA
bubnunorexa [IOK
4 II I i 24 1
POMSBOIHAL. LIPUMCHCHIC HPOHSBOAHOH https://m.edsoo.ru/f11c4afd
bubnunorexa [IOK
> HuTerpait i ero npuMeHeH ? https://m.edsoo.ru/f11c4afd
bubnunorexa [IOK
6 C i 12 1
HCTEMbL YPABHCHIH https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
7 H 6
ATYPAIBHBIC H LIEIbIE JHCa https://m.edsoo.ru/f11c4afd
g [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 18 ) bubnunorexa [IOK
3HaHUHI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka KourtpoJibHbie
Bcero u3ydeHusi  oOpa3zoBaTejibHbIe
padoThI
pecypcesl
MHO3K€eCTBO, ONepaly HaJl MHOKECTBAMH. bu6muoreka [IOK

Juarpammsl Diinepa—Benna

https://m.edsoo.ru/746d5dce

Pammmonansubie ynciaa. OOBLIKHOBEHHEIE U

2 JECATUYHBIC TPOOH, TTPOIICHTHI, 1 bubnnorexa LHOK
https://m.edsoo.ru/be888093

OCCKOHEYHBIC TTEPUOINIECCKUE APOOH
Apudmernueckue onepanuu ¢

3 p;LII/Iq())HaJIbHBIMI/I ‘-II/ICJIEMIIl/I, 1 bubmorexa LOK

. https://m.edsoo.ru/4d7{95fe

peoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN
[Ipumenenne qpoOeit u MPOIEHTOB ISt

4 pelIeHust MPUKIAIHBIX 33/1a4 U3 | bubnmoreka [JOK
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEAIbHOU https://m.edsoo.ru/44dd1046
KU3HU
[Ipumenenne qpoOeit u MPOIEHTOB ISt

5 peLICHUS IPUKIIAJHBIX 3a4a4 U3 1 bu6muoreka [IOK
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEAIbHOU https://m.edsoo.ru/d99d8c74
KU3HU

6 JleicTBuTENbHBIC YKcia. PanimonanbHbIC U 1 bubnuorexa [{OK
HppaLOHAJIbHBIE YUCIIa https://m.edsoo.ru/2f36a36f

7 ApudmeTnueckue onepanuu ¢ | bubnmoreka [JOK
NEUCTBUTEIbHBIMHI YUCIIAMHU https://m.edsoo.ru/a97a12d9

8 [TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa 1 bubmuoteka [JOK




OKpYTJICHUS, IPUKUIKA U OLICHKA
pe3ynbTara BEIUUCICHUN

https://m.edsoo.ru/cb723{bd

ToxnecTBa U TOXKJIECTBEHHBIE

but6moreka [IOK

PCIICHUSA MMPAKTUYCCKUX 3a1a1 U

9
npeoOpazoBaHus https://m.edsoo.ru/3a23acl5
10 VYpaBHEHUE, KOPEHD YPABHEHUS bubmmorexa [OK
p » KOp M https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, penieHrne HepaBeHCTBA buomorexa HOK
p P p https://m.edsoo.ru/50bdf26d
bubnunorexa [IOK
12 M
CTOM HHTCPBATOB https://m.edsoo.ru/775£5d99
13 Pemenue nensix u IpoOHO-pAIMOHATBHBIX bu6muoreka [IOK
YPAaBHEHUN U HEPABEHCTB https://m.edsoo.ru/6ec7al07
KonTtponbHas padora mo teme "MHOX)ecTBa
. but6mmoreka [IOK
14 palMOHATBHBIX U IEUCTBUTEIIBHBIX YHCE]L.
| https://m.edsoo.ru/1914a389
PanrionanbHble ypaBHEHHS U HEPABEHCTB
15 OyHKIMS, CIOCOOBI 3a/1aHusl QYHKIUU. bubnmoreka [JOK
B3anmuO 00patHbIe GyHKIIUN https://m.edsoo.ru/226eeabf
I'paduk pyakmu. O0nacTs OpeaeIeHus
16 I/II?VH?OXCG(SI}“]BO I;HalleHI/Iﬁ byHK il/lﬂ Hynn bubmmorera [IOK
YHIIH. Ty https://m.edsoo.ru/763e75¢ee
¢dbysakun. [IpoMeKyTKH 3HAKOMIOCTOSTHCTBA
N N bubmuoreka [{OK
17 ye € M Heyé e K
THBIC M HEUETHbIE (yHKIH https://m.edsoo.ru/ff4564ad
CreneHs c 11eJIBIM ITOKa3aTelIeM.
18 CranpaptHas ¢popma 3anucu bubnmorera LOK
. ap p https://m.edsoo.ru/66446d3e
JIEHCTBUTEIILHOTO YHCIIa
Hcnonp3oBanne moaxomsamier popMel
. poieit ¢op but6moreka [IOK
19 3aIUCH JE€HCTBUTEIBLHBIX YUCEI IS

https://m.edsoo.ru/6eadc6f1




MPEACTAaBJICHUA JAHHBIX

CrenenHast GyHKIUS C HATypalIbHBIM U

but6mmoreka [IOK

20 LEJIbIM TToKa3aresem. E€ cBoiicTBa hitps://m.cdsoo.rw/3f25a047
rpapuk
)1 ApudmeTnueckuii KopeHb HaTypalbHOU bubnmoreka [JOK
CTEIICHU https://m.edsoo.ru/d82¢36d4
2 Apudmerndeckuit KOpeHb HaTypallbHON bubmuoteka [JOK
CTETICHU https://m.edsoo.ru/fe7fc4db
7 CaoticTBa apu(PMETHUECKOTO KOPHS bu6muoreka [IOK
HaTypajgbHOW CTEIEHU https://m.eds00.ru/d0f0b260
CaoiicTBa apupMeTUYECKOTO KOPHS bubnmoreka [JOK
24 .
HATypPaJIbHOW CTEIICHU https://m.edso00.ru/c3389865
CoiicTBa apu(hMeTHUECKOr0 KOPHS bubmuoteka [JOK
25 .
HATYPAJIbHOW CTEIEHU https://m.edsoo.ru/444c4b9c
2 HeiicTBus ¢ apupMeTHIecKUMU KOPHIMHU bubnuorexa [IOK
Nn—OU CTENEHU https://m.edsoo.ru/54b815¢c5
7 JleiicTBus ¢ apupMETHUECKUMH KOPHIMU bubnmoreka [JOK
Nn—o¥ CTENEHU https://m.edsoo.ru/83105a0e
73 HeiicTBus ¢ apupMeTHIecKUMU KOPHIMHU bu6muoteka [JOK
Nn—OU CTENEHU https://m.edsoo.ru/2ablc7bc
JeticTBus ¢ apuMETHIECKUMU KOPHSIMH bubnuorexa [{OK
29 .
Nn—OM CTENECHU https://m.edsoo.ru/eacb053c
JleiicTBus ¢ apupMETHUECKUMH KOPHSIMU bubnmoreka [JOK
30 .
N—OU CTENECHU https://m.edsoo.ru/8a5ada51
Pemenne uppaunoHalbHBIX ypaBHEHUN U bu6muoteka [JOK
31
HEPaBECHCTB https://m.edsoo.ru/69106ae7
0 Pemenue uppannoHaIbHBIX YPaBHEHUH U bubnuorexa [{OK

HEPABEHCTB

https://m.eds00.ru/9362fea9




3 Pemenne nppannoHalbHBIX ypaBHEHUN U bubmuoteka [JOK
HEPABEHCTB https://m.edso0o.ru/78d9b391
34 Pewienne uppanuOHaJIBHBIX YPAaBHEHUU U bu6nuorexa [IOK
HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemienne nppaninoHaIbHBIX YPAaBHEHHUN U bubnmoreka [JOK
HEPABEHCTB https://m.edsoo.ru/87e5e52d
. . bubmuorexa [{OK
36 CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU hitps://m.cdsoo.ru/eb0cc5e3
. . but6mmoreka [IOK
37 CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU hitps-//m.cdsoo.r/5£29b9b5
KoHnTponbHast pabota mo Teme
13 "ApudmMeTHIecKuii KOpEeHb N—Oi CTETICHHU. bu6muoreka [IOK
HppanuoHaibHble YpaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHcTBA"
19 CuHycC, KOCHHYC ¥ TAaHT€HC YUCJIOBOTO bubnmoreka [JOK
apryMmeHrTa https://m.edsoo.ru/5f605ed0
40 CuHyc, KOCUHYC U TaHT€HC YUCIOBOTO bu6muoreka [IOK
apryMeHrTa https://m.edsoo.ru/ec9f4d78
A1 ApKCHHYC, apKKOCHUHYC U apKTaHT'€HC bu6muoreka [IOK
YHUCJIOBOTO apryMEHTA https://m.edsoo.ru/b8f5d49a
4 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC bubnmoreka [JOK
YHCJIOBOTO apTyMEHTA https://m.edsoo.ru/f1{9220
Tpuronomerpudeckas OKpy>KHOCTb,
43 orljpez(eneﬂp:ep TpHFOHOMeEqueCKnx bubmmorera [IOK
. https://m.edsoo.ru/6df195a0
(GYHKIUI YMCIOBOTO apryMeHTa
TpuronomeTrpuyeckasi OKpyKHOCTb, Bu6morexa LIOK
44 ONPEAEIEHUE TPUTOHOMETPUUYECKUX

(YHKLNI 9HUCIOBOTO apryMeHTa

https://m.eds00.ru/6b61c578




bubnunorexa [IOK

45 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI hitps://m.cdsoo.ru/6ed2b3ba
bu6muoreka [IOK
46 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI hitps://m.c dsogru fedd2aze
bu6muoreka [IOK
47 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI hitps://m.c dsogru 80 f
bu6muoreka [IOK
48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI hitps://m.c dsogru 12d1413¢
49 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX bu6nuorexa [IOK
BBIPAKCHUU https://m.edsoo.ru/e248c5fc
50 [Tpeobpa3oBaHre TPUTOHOMETPUIECKUX bubnmoreka [JOK
BBIPAXKEHUI https://m.edsoo.ru/09ba5b3d
51 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX bubmuoteka [JOK
BBIPAKECHUU https://m.edsoo.ru/1f4655da
5 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX bu6muoreka [IOK
BBIPAKCHUU https://m.edsoo.ru/76c€9958
53 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX bubnmoreka [JOK
BBIPAXKEHUI https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI bubmorexa [TOK
https://m.edsoo.ru/6baefel9
55 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUI bubmorexa [TOK
https://m.edsoo.ru/alf8d141
56 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUI bubmorexa OK
https://m.edso00.ru/65a0f2d0
57 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN bubnmorera LOK
https://m.edsoo.ru/0d8a770d
58 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN bubmmorera LOK

https://m.edsoo.ru/cec28774




bubnunorexa [IOK

59 P 7 1
eIICHUE TPUTOHOMETPUUYECKUX YPaBHEHUHN hitps://m.odsoo.r/e6660650
KonTtponsHas padora mmo teme "dopmyIbl
60 I/Il“OpHOMeT I/III)/I Tpuroome quIC)KI/}IIe 1 bubnnorexa LHOK
™ "p P R https://m.edsoo.ru/ae44acdc
YpaBHEHUS
ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aIaHUS
61 [IOCJIEAOBATEILHOCTEH. MOHOTOHHEBIE 1 Bubmiorexa ITOK
A ' https://m.edsoo.ru/b46a8228
[I0CJIEJOBATEIBHOCTH
ApudmeTrndeckasi U TeOMeTpUUYECKast
6 nporpeccud. Mcnonb3oBanue nporpeccuu | bubnuorexa [IOK
JUIA PELIEHUs PealbHbIX 3a1a4 https://m.edsoo.ru/d36669{8
MPUKJIIATHOTO XapaKTepa
BeckoneuHo yObIBaromas reoMmeTpuieckas
63 nporpeccust. Cymma O€CKOHEUHO 1 bubmmorexa [OK
POrp N Y . https://m.edsoo.ru/1cbf72bl
yOBIBAIOIIEH reOMETPUIECKON MTPOTPECCUu
but6moreka [IOK
4 (6)) 1
6 OpMYJIa CIIOKHBIX HPOHEHTOB https://m.edsoo.ru/538fc437
but6moreka [IOK
65 (o) 1
OpMYIa CITOMCHBIX HPOHEHTOB https://m.edsoo.ru/c2627¢eca
O0001menue, cucreMaTA3aIus 3HAHUH 3a
66 KypC aJire0psl ¥ Hauall MAaTEMATHUECKOTO 1 bubmmorexa LOK
yp p https://m.edso00.ru/33¢6629¢
anammsa 10 knacca
but6mmoreka [IOK
67 J4! 3] 1
TOropas KOHTPOIIbHAA pabota https://m.edsoo.ru/188bbf6e
O0001menue, cucreMaTA3amus 3HaHUH 3a
68 KypC aJire0psl ¥ Hauall MAaTEMAaTHIECKOTO 1 bubmmorexa LOK
yp P https://m.eds00.ru/49f1b827
anamusa 10 knacca
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




11 KJIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne Jara undposbie
n/n Tewa ypoka Bcero Kontpoapnbie u3yyeHusi oOpasoBaTejibHbIE
padoThI
pecypchbl
1 Crenensb ¢ pallMOHATIBHBIM ITOKAa3aTeIEM 1 bubmorera OK
https://m.edso00.1ru/a52939b3
N bu6mmoreka [IOK
2 CrofieTsa cTemern ! https://m.edsoo.ru/ff601408
3 [IpeoOpazoBanHue BBIpAKEHHIA, COACPIKALIIX | bubnuoreka [JOK
panvoOHaIbHEBIE CTENICHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBaHue BbIpaX)eHH, coaep Kalux 1 bubnmoreka [JOK
palMiOHANBHBIE CTENICHU https://m.edsoo.ru/343c6b64
5 [IpeoOpazoBanue BBIpAKEHHIA, COACPIKALIIX | bubmmoreka [JOK
palurOHAIBHBIE CTETICHU https://m.edsoo.ru/4064d354
6 IToka3arenbHble ypaBHEHUs U HEPABEHCTBA 1 buommorexa HOK
https://m.edsoo.ru/be76320c
7 ITokazarenbHbIE YpaBHEHUSI U HEPABEHCTBA 1 bubmorexa [TOK
https://m.edsoo0.ru/3d408009
8 ITokazarenbHbIe YpaBHEHUSI 1 HEPABEHCTBA 1 bubmorexa [TOK
https://m.edsoo.ru/bd5ff0ec
9 ITokazarenbHbIE YpaBHEHUSI 1 HEPABEHCTBA 1 bubmorexa [OK
https://m.edsoo.ru/cebf10c6d
10 ITokazarenbHbIe YpaBHEHUSI U HEPABEHCTBA 1 bubmorexa HOK
https://m.edsoo.ru/536de727
1 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U 1 bubnnoreka HOK

rpaduk

https://m.edsoo.ru/85bc8132




KonTtponpHas padora no teme "CTeneHs ¢
pannoHanbHBIM Moka3areneM. [TokazarenpHas

Bbu6nmuoreka [IOK

12 dbynkuus. [lokazarensHble ypaBHEHUS U https://m.edsoo.ru/58e8e2f2
HepaBeHCTBA"
bubnmoreka [JOK
13 Jlorapugm uncna https://m.edSO(])_.IruB €3230d4
14 JlecsaTnuHbIC U HATYpaAJIbHBIC JTOTAPUPMBI bubmorexa LIOK
https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBaHue BbIpaX)eHH, coaep Kalux bubnmoreka [JOK
norapupMbl https://m.edsoo.ru/da48154c
16 [IpeoOpazoBaHue BBIpAXKEHHA, COACPIKALIIX bubmmoreka [JOK
J0rapuQMbl https://m.edsoo.ru/4beff03b
17 [IpeoOpazoBanme BBIpaKEHUH, COIEPIKAIINX bubnnorexka HOK
norapudmel https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3oBaHue BbIpaXeHH, coaep Kalux bubnmoreka [JOK
norapupMbl https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckne ypaBHEHHS M HEPABEHCTBA bubmorexa LIOK
https://m.eds00.ru/3034724¢
20 Jlorapudpmuueckne ypaBHEHHS M HEPABEHCTBA bubmorexa LIOK
https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckne ypaBHEHHS M HEPABEHCTBA bubmmorexa LOK
https://m.edsoo.ru/9e3{4bc9
22 Jlorapudpmuueckne ypaBHEHHS M1 HEPABCHCTBA bubmmorexa LHOK
https://m.edsoo.ru/15bclcfb
3 Jlorapudpmuueckas pyHKus, €€ CBOWCTBA U bubnnorexka HOK
rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas QyHKIuUs, €€ CBOWCTBA U bubmmoreka [IOK

rpaduk

https://m.eds00.ru/9d102051




25 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA bubmmoreka [IOK
u rpaduku https://m.edsoo.ru/beeff646
2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA bubnuoreka [JOK
u rpaduku https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuyeckue GyHKIUHN, UX CBOWCTBA bubnmoreka [JOK
U rpaduxu https://m.edsoo.ru/ba9da96d
73 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA bubmmoreka [JOK
u rpaduku https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB buommorexa LHOK
https://m.edsoo.ru/5272b9al
30 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB buommorexa LOK
https://m.edso0o.ru/0c837397
31 [IprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB bubmorexa [TOK
https://m.edsoo.ru/e6e1901f
32 [IprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB bubmorexa [TOK
https://m.eds00.ru/0f903¢75
KoHnTposnbHast pabota mo Teme
"Jlorapudmuueckas GyHKIIHS.
13 Jlorapudpmuueckre ypaBHEHHS 1 bubnnorexka HOK
HepaBeHCTBA. TpuroHoMeTpuieckue QyHKIMN https://m.edsoo0.ru/10130727
U ux rpaduku. TpuroHomeTpudeckue
HepaBeHcTBa"
bu6mmoreka [IOK
34 HenpeppiBrbie Gymxim https://m.edsoo.ru/403bfb0d
35 Meroza UHTEPBAJIOB VISl PELICHUS HEPABEHCTB bubmmorexa LOK
https://m.edso0o.ru/6db0b423
Bbu6nmunoreka [IOK
36 MeTto MHTEPBAIOB JUIs PELIEHHsI HEPAaBEHCTB

https://m.edsoo.ru/0adbcelb




Bbu6nmuoreka [IOK

37 Hpomssonsas dyHicuun https://m.edsoo.ru/0731ad3d
bubnuoreka [JOK
38 Hpomssonsas dyHicuun https://m.edsogru/723dd608
19 ['eomeTpuyeckuit 1 GU3NIECKUIT CMBICI bubnmoreka [JOK
MIPOU3BOAHOMN https://m.edsoo.ru/6¢8d361f
40 I'eomerprueckuit 1 GpuU3NIECKHi CMBICIT bubmmoreka [JOK
MIPOU3BOAHOMN https://m.edsoo.ru/a413eca9
41 [Ipou3BoHbIE IIEMEHTAPHBIX (QYHKIIUN buommorexa LHOK
https://m.edsoo.ru/c7550e5f
42 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIUN ngg;;fg;ggﬁ%b% db
43 [IpousBonHas cyMivn)I, IIPOU3BEACHHUS, bubmmoreka [JOK
4acTHOTO (DYyHKIIMH https://m.edsoo.ru/c12a0552
44 [IpousBogHas CyMMBbI, IPOU3BEICHHUS, bubnnorexka HOK
4acTHOTO (DYyHKIIMHA https://m.edsoo.ru/d598{201
45 [Ipon3BoHAsE CyMMBI, IPOU3BEACHHS, bubnmoreka [JOK
YaCTHOTO (yHKIIHHA https://m.edsoo.ru/1de34d4d
46 [IpumeneHne nponu3BOIHON K HCCIIEA0BAHUIO bubmmoreka [JOK
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI https://m.edsoo.ru/17af2df9
47 [IpruMmeneHnrne nporu3BOIHON K UCCIEAOBAHUIO bubnnoreka HOK
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI https://m.edsoo.ru/a8caSad4
43 [IpumeHeHne MPOU3BOHOM K UCCIIETOBAHUIO bubnmoreka [JOK
(GyHKIMIA HA MOHOTOHHOCTB U DKCTPEMYMBI https://m.edsoo.ru/0b411edd
49 [IpumeHneHne nponu3BOIHON K HCCIIET0BAHUIO bubmmoreka [JOK
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI https://m.edsoo.ru/caf9bd2f
50 Haxoxnenne HanOoJIbIIero 1 HauMEHBIIIETO bu6mmoreka [IOK

3HaYeHUs (YHKIIMU Ha OTpE3Ke

https://m.edsoo.ru/fac78f05




51 HaxosxieHne HanOOoIbIIIero 1 HAaMMEHBIIIETO bubmunorexa [JOK
3Ha4YeHUs PYHKIIMU HA OTPE3KE https://m.edsoo.ru/fb6a8acf
5 HaxosxieHne HanOOoIbIIIero 1 HAaMMEHBIIIETO bubmuorexa [JOK
3HaueHUsl (YHKIIUU Ha OTPE3Ke https://m.edsoo.ru/cffcb7e5
53 Haxoxxnenne HanOOoJIbIIEro 1 HauMEHbIIIETO Bbu6nmuoreka [IOK
3Ha4YeHUs PYHKIIMU HA OTPE3Ke https://m.eds00.1u/d9469916
54 HaxosxieHne HanOOoIbIIIero ¥ HAaMMEHBIIIETO bubmuorexa [JOK
3Ha4YeHUs PYHKIIMU HA OTPE3Ke https://m.edsoo.ru/ad15000e
55 HaxosxieHne HanOOoIbIIIero 1 HAaMMEHBIIIETO bubnuorexa [JOK
3HaueHUs (HYHKIIUU Ha OTPE3Ke https://m.edsoo.ru/86adcbfd
[IpuMeHeHnrne nporu3BOIHOMN ISl HAXOXKIACHUS
56 HaWJIy4lIero peuieHus B MPUKIAIHBIX bubnnorexka HOK
3a71a4uax, JUIsl ONPENENIeHUS] CKOPOCTH https://m.edsoo.ru/13205d80
NpoLecca, 3aJanHoro GopMyInoi uiu rpaguxkom
57 KonTponbhas pabota no teme "lIpousBoanasi. bubnmoreka [JOK
[Ipumenenue npous3BogHON" https://m.edsoo.ru/f8ed599
bubnmoreka [JOK
58 [TepBooOpa3znast. Tabnuia mepBoOOPA3HBIX hitps://m.c dsocI)_.[ru 1477 7edfS
bubnmoreka [JOK
59 [TepBooOpa3znast. Tabnuia mepBoOOPA3HBIX hitps://m.c dso:)_.[ru 1303697b
60 WuTerpan, reomeTpudeckuii 1 GU3nIecKuil bubnmoreka [JOK
CMBICII HHTETpAJIa https://m.eds00.1ru/391272¢9
61 WuTerpan, reomeTpuueckuii 1 Gu3ndecKuii bubnuoreka [JOK
CMBICJI UHTErpaia https://m.edsoo.ru/d359fb5f
6 WuTerpai, reoMeTpudecKuii U GU3NIECKU bubnnorexka HOK
CMBICII HHTETpAJIa https://m.edsoo.ru/07eb464b
63 Boruncnenue unrerpana no ¢popmyiie bubnmoreka [JOK

Herorona—Jleiibuuma

https://m.edsoo.ru/b9b225¢3




Brruncnenue uHTerpana no popmyiie

Bbu6nmuoreka [IOK

64 Herorona—Jleiibuuma https://m.edso0.ru/b800deb4

65 Brruncnenue uaTerpana mo popmyiie bubnnorexka HOK
Hrrorona—JleiiOnuna https://m.edsoo.ru/f5eed075

66 Boruncnenue unrerpana no ¢popmyiie bubnmoreka [JOK
Hrrorona—Jleiionuia https://m.edsoo.ru/41dad431a

. . bubmuorexa [JOK
67 CucTteMbl TUHEUHBIX YPaBHEHUH
https://m.edsoo.ru/b648235a
. . bu6mmoreka [IOK
68 CucTteMbl TUHEWUHBIX YPAaBHEHUH
https://m.edsoo.ru/5ab83864

69 Pemenne npukiiagHbIX 3a/1a4 ¢ HTOMOIIBIO bubnmoreka [JOK
CHUCTEMBI JINHEHHBIX YPaBHEHUN https://m.edsoo.ru/a4d65ee5

70 Pemenue npuknaaHbIxX 3a/1a4 ¢ IOMOLIBIO bubmmoreka [JOK
CUCTEMBI JINHEWHBIX YPaBHEHUI https://m.edsoo.ru/aa5962¢l
CucTemMbl 1 COBOKYITHOCTH LIEJIBIX,

71 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [JOK
MOKa3aTeNbHBIX, TOTapU(PMHIECKUX https://m.eds00.1u/48190472
YPaBHEHUI U HEPABEHCTB
CucTemMbl 1 COBOKYITHOCTH LIEJIBIX,

7 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [JOK
MOKa3aTeNbHBIX, TOTapU(PMHUECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUI U HEPABEHCTB
CucTemMbl 1 COBOKYITHOCTH LIEJIBIX,

7 paloHaIbHBIX, UPPALIMOHAIBHBIX, bubnnorexka HOK
MOKa3aTeNbHBIX, TOTapU(PMHUECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUI U HEPABEHCTB

74 CucTemMbl 1 COBOKYITHOCTH LIEJIBIX, bubnmoreka [JOK

panuOHaJIbHBIX, UPpPALUOHAIBHBIX,

https://m.edsoo.ru/81cccfe9




NOKa3aTeJbHbIX, JJOTapu(pMUIecKux
YpaBHEHUI U HEPABEHCTB
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bu6mmoreka [IOK

7 pELICHNS YPABHEHUN U CUCTEM https://m.eds00.1ru/039949bf
76 HcnonszoBanue rpadukoB GyHKIUN 15 bubnmoreka [JOK
pelIeHNs] YPaBHEHUI U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHre ypaBHEHUN, CUCTEM U
77 HEPaBEHCTB K PEIIECHNUI0 MaTEMaTUYECKUX bubnmoreka [JOK
3a/1a4 ¥ 3a71a4 U3 Pa3IMIHbIX 001acTel HayKu https://m.edsoo.ru/ca878deb
Y peajbHOU KU3HU
3 KonTponrHas padora o teme "MuTerpan u bubnmoreka [JOK
ero npuMeHeHus. Cucremsl ypaBHeHUI" https://m.edsoo.ru/471¢735b
79 HarypanbHble 1 1ieNIble Yucia B 3aa4ax U3 bubnnoreka HOK
peanbHOM )KU3HU https://m.edsoo.ru/3cee1327
20 HatypanbeHble u 11e51bI€ YKclia B 3a1a4ax U3 bubnmoreka [JOK
pETTbHOM KU3HU https://m.edsoo.ru/a35al31d
81 HatypanbHble 1 1ienble yuciia B 3aja4ax U3 bubmmoreka [JOK
peanbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku 1€TMMOCTH LIEJIBIX YUCENT bubmmorexa IOK
https://m.eds00.ru/51696a67
83 [Ipu3Haku n1e1MMOCTH LENTbIX YUCE buGnnorexa LIOK
https://m.edsoo.ru/fab81c0e
84 [Ipr3HaKu AETMMOCTH LEIbIX YHCEIT buGnnorexa LIOK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3aIUs Bbu6nmunoreka [IOK
3HAaHUU. YpaBHEHUSA https://m.edsoo.ru/0312cf8¢c
26 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIUs bu6mmoreka [IOK

3HAaHUU. YpaBHEHUSA

https://m.edsoo.ru/247d2fe7




27 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIlUs Bbu6nmuoreka [IOK
3HAHUU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs bu6mmoreka [IOK
3HaHUW. Y paBHEHHUS https://m.edsoo.ru/1bf2{b98
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS Bbu6nmuoreka [IOK
89 .
3HAHUU. Y paBHEHUS https://m.edsoo.ru/9c44c6ea
90 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIlUs Bbu6nmuoreka [IOK
3HAHUU. Y paBHEHUS https://m.edsoo.ru/337aad59
o1 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIlUs bu6mmoreka [IOK
3HaHuii. HepaBeHcTBa https://m.edsoo.ru/a86014el
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS Bbu6nmuoreka [IOK
92 .
3HaHui. HepaBeHncTBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs Bbu6nmuoreka [IOK
3HaHui. HepaBeHcTBa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIlUs bu6mmoreka [IOK
3HaHuii. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS Bbubnmuoreka [IOK
95 . .
3HaHui. CUCTEMBbI ypaBHECHU N https://m.edsoo.ru/a20b8a4c
[ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs Bbu6nmuoreka [IOK
96 . N
3HaHUi. CUcTeMBbl ypaBHEHUN https://m.edsoo.ru/a012476d
97 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6mmoreka [IOK
3HaHuii. OyHKIHUH https://m.edsoo.ru/d620c191
08 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS Bbubnmuoreka [JOK
3HaHui. OyHKIUN https://m.eds00.ru/7017196f
Bbubnmuoreka [JOK
o
» Hrorosas KoHTpOIIbHAs padoTa https://m.edsoo.ru/513¢9889
bubmuorexa [JOK
100 Hrorosasi kKoHTpOIBHAs paboTa nommoreka [

https://m.edsoo.ru/2276973




O06o0mIeHne, cucTeMaTu3anus 3HaHUi 32 Kypc

Bbu6nuoreka [IOK
101 anreOpsl ¥ HaYaJl MATEMaTHYECKOTO aHAIN3a 1
https://m.edsoo.ru/3330f7ef
10-11 kiaccoB
O06o0mIeHne, cucTeMaTu3anus 3HaHUi 32 Kypc
Bbubnmuoreka [IOK
102 anreOpbl U HA4YaI MaTeMAaTHYECKOTO aHaIM3a 1

10-11 xiaccoB

https://m.edsoo.ru/cead345e

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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