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MNOSACHUTEJIbBHAS 3AITMCKA

Pabouas mporpamma y4eOHOTO Kypca «Anredpa M Hayajla MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs it oOydaromuxcst 10 —11 kimaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPEOHEro oOmiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHM, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpPaauIMiA pOCCUIiCKOro oOpa3oBaHus. Peanmm3anusi mporpaMMbl 00eCHEUMBAET OBJIAJCHHE
KIIFOYEBBIMU KOMIICTCHUOHUAMU, COCTABIIAIOINIMMU OCHOBY IJId CaMOPAa3BUTHUA W HEIIPCPLIBHOTO
0o0pa3oBaHus, IENOCTHOCTh OOMIEKYIhTYPHOTO, JHYHOCTHOTO M TI03HABATEIHLHOTO PAa3BHTHUS
JTUYHOCTH 00YyJarOIUXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hauyajla MaTeMaTH4YeCKOrO aHalIM3a» SBIAETCS OJAHUM M3 Hauboiiee
3HAYUMBIX B MpOrpamMMe CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecreynuBaeT
MHCTPYMEHTANIbHYIO 0a3y Uil H3y4eHMs] BCEX €CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyrou
CTOpPOHBI, (QOpPMHUpPYET JIOTUYECKOE U aOCTPaKTHOE MBIIIJIEHUE Y4YalluXcsi Ha YpPOBHE,
HE0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B paMkax naHHOTO Kypca yJaluecs OBJaJIeBal0T YHUBEPCAIbHBIM 3bIKOM COBPEMEHHOM HayKH,
KOoTOpast (popMyaMpyeT CBOM AOCTHKEHHsI B MaTeMaTHUecKoi (opme.

Kypc anreOpbl 1 Hauan MaTeMaTU4YECKOTO aHaJIM3a 3aKJaJbIBAET OCHOBY Ul YCIIEIIHOTO
OBJIAZICHUS 3aKOHAMM (U3UKH, XHUMHUHM, OUOJOrMM, IOHMMAaHUS OCHOBHBIX TEHJACHIMH
HSKOHOMHKHU U OOIIECTBEHHOMN >KN3HHU, MO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXxe
BpeMsl OBJIaZIcHHE aOCTPaKTHBIMU U JIOTUYECKH CTPOIMMH MAaT€MaTHUYECKUMH KOHCTPYKLUSMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
UCIOJb30BaTh O00OOIIEHHE M KOHKPETU3aLHUI0, a0CTparupoBaHHE M aHAJIOTUIO, (OPMHUpYET
KpPEaTUBHOE U KPUTHYECKOE MbIILIeHHE. B Xoze n3ydeHus anareOpbl M Hadajal MaTeMaTH4ecKoro
aHajuM3a B CTaplleil LIKOJie ydyalluecs MOJYy4aroT HOBBIM ONBIT pEIIeHUs MPHUKIAAHBIX 3a71ad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOCHUS ~MaTeMaTUYeCKMX MOJENEeH pealbHbIX CUTyaluid u
UHTEpOpETallMd TOJIYYEHHBIX pPELICHUH, 3HAaKOMATCA C MpPUMEpaMU MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpUPOJE, HayKe U B HCKYCCTBE, C BBIJAIOLIUMMCA MaTeMaTHYECKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3HauMTENIbHBIM BOCHHUTATENIBbHBIM MOTEHLMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yuyeOHbII MaTepuall, CiocOOCTBYIOLUN (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHHUS,
Tak M dYepe3 crneuupuKy YyueOHOW JeATeNbHOCTH, TpeOyromed CcaMOCTOSATENbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIbHONW KOHIIEHTpallMM BHUMAHUS M OTBETCTBEHHOCTH 32
MIOJIyYEHHBIN pe3yJbTarT.

B ocHoBe Meronuku oOyueHHs anreOpe M HayalaM MaTeMaTH4eCKOTrO aHalln3a JISKUT
JeSATeIbHOCTHBIN MPUHLUI 00y4EeHHUs.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET CIIEIYyIOIIe
coJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna W BbluMcieHus», «OyHKIMH u TpapuKuy,
«YpaBHEHHUS U HepaBeHCTBa», «Hauana MaremaTtuyeckoro aHanusa», «MHOKECTBAa U JIOTUKA».
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Bce ocHOBHBIE conepKaTeIbHO-METOAUYECKUE JIMHUU HM3Y4alOTCS Ha IMPOTSHKEHUH [BYX JIET
oOy4yeHHs: B cTapuiei MIKOJe, eCTECTBEHHO JOMOJHSS IpYyr Apyra M MOCTENEHHO HACHIIAsCh
HOBBIMH TE€MaMH H pazaenaMu. JlaHHBI Kypc SIBASETCS WHTErPATUBHBIM, IOCKOJIBKY
oObenuHsieT B ce0e coiep)KaHWe HECKOJIbKUX MaTeMaTHYeCKUX JUCHMIUIMH: anre0pa,
TPUTOHOMETPHSI, MATEMAaTUYECKHUI aHaIu3, TeOpHUsl MHOXeCTB U Jip. [lo Mepe Toro kak ydamuecs
OBJIaJIEBAalOT BCE Oosiee IMIMPOKHUM MATEMATUYECKUM almaparoM, y HHUX I0CJIEI0BATEIbHO
(dopMHUpyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUYECKYI0 MOJENb peaJbHOMN
CUTYyallud, MPUMEHATh 3HAHU, MOJyYCHHbIE B Kypce «AureOpa M Hadaisa MaTeMaTHYecKOTO
aHaIM3a», JUIsl PEIIeHUs CaMOCTOSITENbHO CQOPMYIMPOBAHHONW MaTeMaTHUYECKOW 3ajadyd, a
3aTe€M MHTEPIPETUPOBATH MOJTYYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeToAuueckass  JuHMS  «Yucnma W BBIUMCIECHHS»  3aBeplIaeT
(hopMHUpOBaHME HABBHIKOB HCIIOJB30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpPOE OBLJI0O HAayaTo B
OCHOBHOI mikosie. B crapmieil mikose ocoboe BHUMaHUE yaensiercd (GOpMUPOBAHUIO MPOUHBIX
BBIYHMCIUTENIbHBIX HABBIKOB, BKJIIOYAIOMIUX B Cce0s MCIOIb30BaHHE PA3IUYHBIX (PopM 3amucu
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pAlMOHAJIBHO BBIMOJHATH JEHCTBUS C HHUMH, JeiaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOydaromuecs TMOIYy4alOT HaBBIKM MPHOIMKEHHBIX
BBIYMCIICHUHM, BBITIOJHEHUS JEWCTBHM C YHCIaMM, 3alUCAaHHBIMH B CTaHIApPTHOW Qopme,
WCTIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKEHUN.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHWHM BCEro OOydeHHus B
CTapuiel 1IKoJie, TMOCKOJBbKY B KaXJIOM pas3feie MporpaMMmbl MPEAyCMOTPEHO pEelIeHHEe
COOTBETCTBYIOIINX 3a1a4. OOyuaronuecs: OBIaIeBaOT PA3IMYHBIMA METOJIAMHU PELICHUS LIETIbIX,
paloOHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTENbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPUIECKIX
YpaBHEHUI, HEPABEHCTB U MX CUCTEM. [lomydeHHbIE YMEHUs MCIOIb3YIOTCS MPHU UCCIEN0OBAaHUN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3a/a4 M 3aJad Ha HaXOXKICHHE
HauOOJBIINX U HAaUMEHBIINX 3HaueHUuN QyHKiuu. /laHHas comepxkaTenpHas JIMHUS BKIIOYAET B
cedst Takke (OpPMHUPOBAHHE YMEHHUW BBITIOJHATH Pacd€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIbHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPDAKECHHUM, a TakkKe
BBIPOKEHUH, COJep)KalluX cTerneHu U Jorapudmel. braromaps usyueHuio anreOpanueckoro
MaTtepuasa MPOUCXOAUT JaibHeHllee pa3BUTHE ATOPUTMHUUECKOTO U aOCTPAKTHOTO MBIILICHUS
yuanuxcs, (OPMHUPYIOTCS HAaBBIKH JEIYKTHUBHBIX PacCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopMamMu, IpeICTaBICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3(pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33Ja4, HArJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CogepxarenbHo-mMeToanueckass TuHUS «DyHKIMU U TpaduKu» TECHO MeperuieTaeTcs ¢
OPYTMMHU JIMHUSIMH Kypca, IIOCKOJbKY B KakKOM-TO CMBbICIE 3aJaé€T IOCIEI0BaTENbHOCTD
WM3y4YeHHUs MaTepuana. V3ydeHwe CTENeHHOH, TMoKa3aTelbHOH, JorapupMuUUeckon u
TPUTOHOMETPUYECKUX (PYHKUUNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN IS
pelieHus 3aJad U3 APYruX Yy4eOHBIX HPEIMETOB M pealbHON >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIH30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHMMaHUE yjensiercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMyTaMU 3aBUCHMOCTH MEXIY
pa3IMYHBIMU BETHYMHAMH, HCCIENOBaTh TMOJTY4YeHHbIE (YHKIHUHU, CTPOUTh HX TpaduKi.
Marepuan 3TON coAep)KAaTeNbHOM JIMHUM HAlEJIeH Ha pPAa3BUTHE YMEHHM U HaBBIKOB,
MO3BOJISIFOIIMX ~ BBIPAKaTh 3aBHUCHMOCTH MEXAY BEIMYMHAMHU B pa3iuyHOM  (opmMme:
aHAJIMTUYECKOW, Tpaduueckod © cioBecHO. Ero m3ydeHwe CmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O UM KOHKPETH3aIHH,
HCIIOJIb30BAHUIO aHAJIOTUH.



ConepxxarenbHast nuHusi «Hadana maTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
paCH_II/IpI/ITb prI‘ KaK MaTEMaTHU4YCCKHUX, TaK U HpI/IKJIaI[HBIX 3ajJa4, IIOCTyHHbIX O6y‘-IaIOH_[I/IMCSI, y
KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIIEZ0BATh U CTPOUTH rpaduku (PyHKIHIA, ONIPEaeNsiTh UX
HaI/I6OJIbH_II/IC U HAUMCHBIIIHMEC 3HAUYCHUS, BBIYHUC/IATH IIIOIIAAN (1)I/II‘yp nu OG'LéMLI TCJI, HAXOJUTH
CKOPOCTHM U YCKOpEHHs TmpoiieccoB. JlaHHas conep)kaTtelibHas JUHUS OTKPHIBACT HOBBIE
BO3MOXHOCTH HOCTpOCHI/ISI MAaTEeMAaTHUYCCKUX MOILGHGﬁ peaanHx CHTyaHHﬁ, HaXO0XKICHUA
Hannquero pemeHI/m B HpI/IKJIaI[HBIX, B TOM YHCJIE COIIMAJIBbHO-3KOHOMHWYCCKHX, 3aaadax.
3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHalIW3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(OopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHHMKE W HCKyccTBe. OOydaromiuecs y3HAIOT O
BBIJAOIIIUXCA pC3YJ'H)TaTaX, HOJ'Iy‘IGHHI)IX B XOJIC€ paSBI/ITI/Iﬂ MaTeMaTUuKHN KakK HaYKI/I, n #Hux
aBTOpax.

ConepxarenbHO-MeToAMuecKas: TUHUSA «MHOXKECTBA U JIOTHKa» B OCHOBHOM TOCBSIIEHA
SJICMCHTaAM TeOpI/II/I MHOXECTB. TGOPGTHKO-MHO)I(GCTBGHHBIC HpeHCTaBJ'ICHI/H[ HpOHI/ISI)IBaI-OT BEChb
KypC IIKOJIbHOW MaTeMaTHKU W MpeiaraloT Hanbojee YHUBEPCAIbHBIN SI3bIK, 00bEeINHSAIOIINI
BCE paznemﬂ MaTeMaTUKAd " €€ HpHJ’IO)KGHPIﬁ, OHU CBA3BIBAKOT pa3Hf,1e MAaTEMAaTUYCCKUEC
AUCIHHUIINIMHBI B C€IWMHOEC IICJIOC. HOBTOMY BAXXHO JaThb BO3MOXHOCTH IHKOJILHHKy IIOHUMATh
TeOpeTHKO-MHO)KeCTBeHHBIfI SA3BIK COBpeMeHHOfI MaT€éMaTukKu #©W MUCIOJIb30BaTh €10 IJIAd
BBIpa)KeHI/ISI CBOUX MLICHefI.

B xypce «Anrebpa m Hayasia MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTeMaTHYEeCKOr0 MOJEIMPOBAHUS, KOTOPbIE MPU3BaHbI CHOPMUPOBATH HABBIKK IMOCTPOECHUS
MOJIENIeH peabHBIX CUTYAIlMi, UCCIEIOBAHMS 3TUX MOJEJECH C MOMOIIBIO ammapaTa anareOpbl u
MaTeMaTHYEeCKOTO aHajdn3a M WMHTEPIpETAlliyd TOJYyYCHHBIX pe3yibTaToB. Takue 3amaHus
BIUICTCHBI B KXl W3 PA3eiiOB MPOTPaMMBbI, MOCKOJIbKY BECh MaTepHal Kypca IIHPOKO
WCTIONB3YETCs ISl pelieHUs IPUKIaIHBIX 3a1a4. [Ipu pemeHnn peaabHbIX TPAaKTHYSCKUX 3a/1a4
yJamuecss ~ pa3BUBAIOT  HAOMIOAATENbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AHAIOTHIO, 0000IIAaTh W KOHKPETU3MPOBATH IPOOIIEMYy.
JlesTenbHOCTh O (OPMHUPOBAHHMIO HABBIKOB PEIICHHS MPUKIATHBIX 3a/lad OpraHU3yeTcs B
MpoIiecce U3yU4EHUsI BCEX TeM Kypca «Anredpa v Hayaia MaTeMaTHYSCKOTO aHaTH3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM maHe Ha U3ydeHHE Kypca anreOpbl U Haual MaTeMaTHYecKoro aHajan3a Ha 0a30BOM
ypoBHE 0oTBOMTCA 2 yaca B Heaento B 10 knacce u 3 yaca B Henento B 11 kimacce, Bcero 3a iBa
roja oOy4denus — 170 dacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHblie u nensie uncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenenb C pallMOHATIBHBIM MOKa3areneM. CBOWMCTBA CTEIICHH.

Jlorapudm uucna. [lecaTHaHbIe U HATypaJIbHBIC JTOTAPHUPMBI.

YpaBHeHusi 1 HepaBeHCTBA

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHX JIOTAPUPMBI.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALINX CTENIEHH C pallMOHAIbHBIM MOKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JTUHEHHBIX ypaBHEHUH. PelneHue NpUKIagHBIX 3ajad C MOMOUIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucTreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTEeMaTHYECKHX 3a/ad U
3a]1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TPa@UKH

Oynkuus. [lepuonuueckue  Qynkuuu. IIpoMexyTku  MOHOTOHHOCTH — (DYHKIMH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMH. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (yHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TPadUKH.

[TokazarenpHas u norapudpmMudeckas PyHKIIMH, ©X CBOWCTBA U TPapUKH.

Hcnonws3oBanne rpadmkoB GyHKIUH 11 pEIICHUS] YPAaBHEHHUH W IMHEUHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYyHKIUI Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PELICHUH 33424 U3 APYrUX Y4eOHBIX MPEAMETOB U PEaIbHOM HKUIHU.

Hayana maTteMaTH4ecKoro aHajim3a

HenpepriBHbie ¢yHKIMN. MeTo1 HHTEPBAJIOB JIJ1sl pEIICHHS] HEPABEHCTB.

[IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3NIECKUA CMBICT TPOU3BOHOM.

[IpousBonnbie 3neMeHTapHBIX (GYHKIUH. DOpMysbl HaXOXICHHS MPOU3BOJAHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUH.

[IpumeHeHre TpOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxoxaeHrne HaubobIIero 1 HaMMEHbBILIET0 3HAaYeHHs] PYHKIIUU HA OTPE3KE.

[IpuMeHeHre TPOU3BOAHOM Il HAXOXKJIECHUSI HAWJIy4UIEro PELICHUs B IPUKIATHBIX
3a/1a4ax, Ajs ompeAeNeHUs] CKOPOCTH Mpolecca, 3aJaHHOTo (GopMyIol win rpaduxkoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

WuTerpan, ero reoMerpuyeckuii M Qu3MUecKuil cMbICi. BbluncieHue HHTerpasia mo
dbopmyne Herorona—JleiiOHuna.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTuka» TOJDKHO OOECIeYMBaTh JTOCTH)KEHHE Ha
YPOBHE CpelHEero ooOmero o0pa3oBaHHUsA CIEAYIONIMX JHMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PEe3yJabTaThl OCBOCHHUS IMPOrpaMMbl Y4eOHOTro mpeamera «MaremaTtukay
XapaKTEPU3YIOTCS:

I'paxraHCKO€ BOCIIUTAaHHUE:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3MIMKM OOydYarolmlerocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOIO OOIIECTBa, MPEACTAaBICHHUEM O MaTeMaTHMYECKHUX OCHOBaxX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MpoOIeayp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAJIbHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYECHUEM.

[TarpuoTnyeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON Ipa’kJaHCKOW MACHTUYHOCTH, YBAXEHHUS K MPOILIOMY
U HACTOSAIIEMY POCCHWCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JNOCTHKEHHUH B IPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHICKOro Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HAayKH W JEATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JINYHOTO BKJIaJa B MOCTPOECHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLUIEHWEM K MHpPY, BKIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pacCyKJEeHUH; BOCIPUUMYHUBOCTBIO K
MaTE€MaTHYE€CKUM acCIEeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TMPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310pOBOro M Oe3omacHoro o0pas3a »KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHMEe, COATAHCHPOBAHHBIA PEXUM 3aHSATUN M OTAbIXA, peryisipHas (u3nueckas
aKTUBHOCTb); (PU3UYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
NESATENbHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
cdepam mpodeccHOHATBHON JeATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M €€ MPUIIOKEHUSIMH,
YMEHHUEM COBEpIaTh OCO3HAHHBIN BbIOOp OyayIiel mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHUIO U
caM000Opa30BaHUIO0 Ha MPOTSHKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
pEeLICHUHN IPAKTUYECKUX 3a1a4 MATEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJOTMUECKOW KYJIbTYPHI, NMOHWMAHHEM BIMSHUS COIMAIBHO-
OKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHOW M COLMAIBHOWU Cpelbl, OCO3HAHUEM
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r00aIbHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOJieM; OpUEHTalMe Ha  NpPHUMEHEHHE
MaTeMaTUYEeCKUX 3HAHUN Ui pelIeHHs 33/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenibl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJICICTBUAMN JUIsl OKPYKAIOIIEH CPEIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOM IEATEIbHOCTH, ITANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIUBWIN3ALUY;
OBJIQJICHUEM S3BIKOM MAaTEMAaTHMKA M MAaTE€MaTU4YeCKOM KYJIbTYpOW KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIIBCKYIO JIEATEIbHOCTh
VHJMBHUYaJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOrPpaMMBbl yIeOHOTO TipeaMmeTa «MaremaTukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCBUIMU,
VHUBEPCANbHLIMY —~ KOMMYHUKAMUBHBIMU — OeUCMBUAMY,  YHUBEPCATbHLIMU — pPe2ylamuUeHbIMU
OeticmeUusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeusi, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ uHgopmayueti).

ba3oBrie mornueckne e CTBU:

® BBIABIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHITUSIMH; (HOPMYIHPOBATH ONPEIECICHUS MOHSITUM;
yCTaHaBIIUBAaTh CYIIECTBEHHBIN MpHU3HAK KiaccuduKayuu, OCHOBaHUS it 00001IIeHUS
Y CPaBHEHMsI, KpUTEPUHU IIPOBOJIUMOTO aHaIN3a;

® BOCIpPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNIbHbIE, €AUHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX; Mpe/iaraTh KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTEN U MIPOTUBOPEUMH;

e JleNaTh BBIBOJBI C HMCIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENILHO J0KAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUMN (TIPSMBIE
U OT TNPOTHBHOIO), BBICTpAaUBAaTh AapPryMEHTAIMIO, MPHUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh Ccroco0 perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh Hanboiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITEIEHO BBIJICIEHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeMCTBUS:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKHM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;



® TPOBOJUTH CAMOCTOSTENFHO CIUIAHWPOBAHHBIA HSKCIEPUMEHT, HCCIIEAOBAaHUE TIO
YCTAQaHOBJICHHIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa, SBJICHHS, Ipollecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXIy 00bEeKTaMU, SBICHUSIMH, IIPOLIECCAMH;

® CcaMOCTOATENbHO (OpPMyIUpOBaTh OOOOIICHWS W BBIBOJABI IO  pe3yJIbTaTam
MPOBEAEHHOTO HAOIIIOJCHNS, HCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJIYYECHHBIX
pe3yinbTaTOB, BBIBOJIOB U 000OIICHHUIA;

® TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIIBUTATH MPEIIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ uadpopmarueii:

® BBIABIATH AePUINTH HHPOPMALINH, TAaHHBIX, HEOOXOIUMBIX IS OTBETa HA BOMPOC U
IUTSL pEIICHUS 3a/1a9H;

e BpIOMpaTh WMH(POpPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3MPOBATh W HWHTEPIPETHPOBATh MH(OPMAIMIO Pa3IHYHBIX BUIOB U (HOpM
MIPEICTaBIICHHS,

® CTPYKTYpUpOBaTh HWHPOPMANHWIO, TPEACTaBIsATH €€ B  pas3IuuHbIX  (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

® OIICHMBaTh HAAS&KHOCTH HMHPOPMAIUK IO CaMOCTOSTETIHHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE OelicmeUs, 00ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOB 00YUAOUUXCAL.

Ob6uenue:

® BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBHSIMH U LEJISIMHU
oOlLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aa4i, KOMMEHTHPOBATh
MOJIYYCHHBIN PE3yJIbTaT;

e B X0ji¢ OOCYXJICHUS 33J1aBaTh BOIPOCHI IO CYIIECTBY OOCY)K/1aeMOU TEMBI, IPOOJIEMBI,
pelaeMol  3ajgaud, BBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha TIOUCK PEIEHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYKJICGHUSMU JPYTUX YYacTHMKOB JMAjora,
oOHapyXHBaTh pa3IMuue U CXOJCTBO MO3UIIUIA; B KOPPEKTHOU popme GpopMynHpoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

® MIPEACTaBIATH PE3YNbTAThl PEUICHUS 3aJaud, SIKCIEPUMEHTA, UCCIEA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHSI ¢ Y4ETOM 3ajad Mpe3eHTAlud U
0COOCHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

® [IOHUMaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIMBUAYaJbHON pabOThI
IpU pelIeHHHd Yy4eOHBIX 3aqad; MPUHUMATh LeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPalOThl, pacmpenensarTb BHABI padoT,
JIOTOBApUBAThCSA, OOCYXXIaTh MPOLIECC M pe3yapTaT paboThl; 0000IIAaTh MHEHHS
HECKOJIbKUX JIFO/IeH;

® y4acTBOBAaTh B IPYIIOBBIX opMax paboThl (00CykaeHus,, 0OOMEH MHEHUH, «MO3TrOBbIE
LITYPMBI» M UHBIE); BBIMOJHAT CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMU YJI€HaMU KOMaH/bl; OLEHUBATh KAa4eCTBO CBOETO BKJIAa B OOIINHA
MPOIYKT 110 KPUTEPUIM, CPOPMYTUPOBAHHBIM YUACTHUKAMH B3aUMO/ICHCTBHSL.

3) Vnusepcanvnvie pecynamuensvie oelicmaus, obecneuugarom Gopmuposanue CmobiCilo6bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.



Camoopranu3zanus:

COCTaBIIATh IUIaH, AJTOPUTM pELICHHs 3a7adyd, BBIOMPATh CIOCOO pPELICHUs C Y4ETOM
HUMEIOLIUXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaThb U KOPPEKTUPOBATH
BapHAaHTHI PELICHUH C Y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpOJIb:

e BJAJETh HABBIKAMH II03HABATENBHOW pe(IeKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCWCTBUH W MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJAbTaTOB; BIAJCTh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoIecca M pe3yibTaTa pPEUICHUs MaTeMaTH4eCKON
3a/1a4y;

® [peABHUJAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEILICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTaHHBIX, HalIE€HHBIX
OLLINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yslbTaTa LEIM U YCIOBUSM, OOBSCHATH MPUUYUHBI
JOCTHKEHHUS] WIM HEJOCTWKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

11 KJIACC

Yucsia 1 BBIYUCICHUS

OnepupoBaTh MNOHATHSAMH: HATypaJbHOE, LEJIO€ YHUCIO; HCIOJb30BaTh MPHU3HAKU
JEIMMOCTH LIEJIBIX YUCEIN, PA3JI0KEHUE YNCIIa HA MPOCThIE MHOXKUTEM 7S PELICHUS 3aa4.

OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHATIBHBIM MOKA3aTEIIEM.

OnepupoBaTh NOHATUSAMU: JIOTapuM YKcia, TeCATUUHbIE U HATypallbHbIE JIOTapU(MBI.

YpaBHeHUsI 1 HEPABEHCTBA

[IpumensTh CBOMCTBA CTEMEHU s MpeoOpa3oBaHUS BBIPAKEHUH; OIEPUPOBATH
MOHATUSAMM: IIOKA3aTeJIbHOE YPaBHEHUE U  HEPABEHCTBO; peniaTh OCHOBHBIE  THIIbI
MMOKa3aTeIbHbIX YPABHEHHUI U HEPABEHCTB.

BoinonHaTe npeoOpa3oBaHMs BBIPAKEHUN, COJAEpXKAIIMX JOrapu(Mbl; OIEpUPOBAThH
MOHATHAMH: JIOTapU(PMUYECKOE YpaBHEHHME U HEPaBEHCTBO; peIIaTh OCHOBHBIC THIIbI
Jorapu(MUUECKUX YpaBHEHHU U HEPABEHCTB.

Haxonuth penieHus npocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CHCTEMA JIMHEMHBIX YPABHEHUI U €€ pEIleHUE; UCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JIJIS1 PELICHUS] PAKTUUECKUX 3a/1a4.

Haxonuth pemienus mpocTemmx CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTYallMHM Ha S3bIKE anreOpbl, COCTaBIATH BBIPAXKEHHUS,
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 33Ja4H, UCCIEI0BATh NOCTPOEHHBIE MOJIEIH C
MCIOJIb30BaHMEM afmapara anreopsl.

DyHKUUH U TPapUKU

OnepupoBaTh MOHATHSAMU: TMepUOAWYEcKas (PYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKU IKCTpeMyMma (YHKIMH, HauOoJblliee M HaMMEHbIIee 3HAYCHHUs] (PYHKIUU Ha
MIPOMEXKYTKE; UCIIOJIB30BaTh UX JIJIS HCCIEeA0BaHUS (DYHKITNH, 33JaHHOM TpauKoM.
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OnepupoBaTh  MOHATHSAMHU:  TIpadUKHd  [OKAa3aTelIbHOM,  JiorapupMuyeckoil  u
TPUTOHOMETPUYECKHUX (DYHKIIHIA; H300pakaTh X Ha KOOPIUHATHON TUIOCKOCTH U MCIOJIB30BaTh
JUIsl pEeLLIEHUs] YPAaBHEHUN U HEPABEHCTB.

N3o0paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH TpauKH JHHEWHBIX YpaBHEHHA U
HCIIOJIb30BATh UX JJIS PELICHUS CUCTEMBI JINHEWHBIX YPaBHEHUM.

Hcnons3oBare rpaduku (YHKIUN A1 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JPYrux y4eOHbIX JUCLUILINH.

Hayana maTteMaTH4ecKoro aHajm3a

OnepupoBaTh  NOHATHSAMH:  HENpephIBHAA  (QYHKIUSA; MPOU3BOAHAS  (PYHKIUH,
MCIOJIb30BATh TEOMETPUUYECKHIIA U (PU3UIECKUI CMBICI TIPOU3BOJHOM sl pEIICHHS 3a1a4.

Haxonuth mpou3BOJHBIE 3JIEMEHTapHBIX (PYHKIMM, BBIUUCISATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIINH.

Hcnonb3oBath MNpOU3BOAHYIO sl HCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIETOBAHUS K IOCTPOEHHUIO I'PaKOB.

Hcnonp30Barh MPOU3BOAHYIO JJI HAXOXKIACHUS HAWIIYYIIEro PELICHHs B MPUKIAIHBIX, B
TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: NepBOOOpa3Has W HMHTErpall; MOHMMAaTh F€OMETPHUYECKUU U
(bu3nyecKuit CMbICT UHTETpasa.

Haxonuts nmepBooOpasHble 3MeMEeHTapHbIX (YHKIUH; BBIYUCIATH UHTErpai mo Gopmyine
Herorona—Jlei6uuma.

Pematps nmpuxinagHele 3aaud, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
Xapakrepa, CpeacTBaMHu MaTeMaTH4ECKOrO aHanm3a



11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoasbubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenpHbie 12 1 brbmmorexa [OK
YHICHHA. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABCHCTBA
Jlorapudmuyeckas KITHSI.
2 HorapniMquCKHe (by:BI—IIIeHI/IH 17§ 12 bubnmorexa [IOK
P M https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
TpuroHomeTprudeckue KIIUH 1 UX
3 r pa(bmm T l;)Il“OHOMeTq)IZ‘I:eCI;I/IC 9 1 Buufonczwiae) [NOIR
P 7P P https://m.edsoo.ru/f11c4afd
HEpaBEeHCTBa
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1 httos://m.edsoo.ru/fl1cdafd
bu6mmoreka [JOK
5 nu 9
HHTSEPEL H Er0 HpiMeremi https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
0 CHCTeMBl ypaBHEHHH 12 1 https://m.edsoo.ru/f11c4afd
bubnuoreka [{OK
7 H 6
HEYPARHBE I HCHBE SHEHE https://m.edsoo.ru/f11c4afd
[ToBTOpenue, 06061IeHNE, CCTeMaTH3aIUs bubnnoreka [JOK
8 . 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

11 KVIACC

KoaundecTBO 4acoB

Jlata DJIeKTPOHHbIE
Ne HsyHeHm uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
ITo ITo pecypceebl
wia"Hy | ¢akrty
1 Crenens ¢ palluoOHAIbLHBIM 1 01.09 bubnuorexa [JOK
HoKasaresjemMm o https://m.eds00.ru/a52939b3
. bubmuorexa [JOK
2 C 1 04.09.
BOHCTRA CTetiert https://m.edso0.ru/ff601408
3 [IpeoGpa3oBanue BbIpaskeHUH, 1 05.09 bubnuoreka [IOK
COZIEPIKAIIUX PALMOHAIBHBIE CTENEHU R https://m.edsoo.ru/3d87e248
4 [IpeobpazoBaHue BhIpAKEHUH, 1 08.09 bubnuoreka [IOK
COZIEPIKAIUX PALMOHAIBHBIE CTENEHU T https://m.edsoo.ru/343c6b64
[IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
5 1 11.09.
COZEPKAIIUX PALIMOHAIIBHBIE CTEIIEHU https://m.edso0.ru/4064d354
[TokazaTenbHble ypaBHEHUS U bubnuoreka [JOK
6 1 12.09.
HEpaBEHCTBA https://m.edsoo.ru/be76320c
[TokazaTenbHbIe ypaBHEHUS U bubnuoreka [JOK
7 1 15.09.
HEpaBEHCTBA https://m.edso0.ru/3d408009
[Toka3arenbHble ypaBHEHUS U bubnuoreka [IOK
8 1 18.09.
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
Iloxa3zarenbHble ypaBHEHUS U bubnuoreka [IOK
9 1 19.09.
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
Iloxa3zarenbHble ypaBHEHUS U bubnuoreka [IOK
10 1 22.09.
HEpPaBEHCTBA https://m.edsoo.ru/536de727

11



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727

[TokazarenpHas GyHKIUSA, €€ CBOWCTBA

bu6mmoreka [{OK

11 25.00.
U TpaduK https://m.edso0.ru/85bc8132
KonTtposnsHas paboTa o teme
"C
TETEeHb C PAlMOHATBHBIM BuGmiorexa LOK
12 nokazatenem. [loka3arenpHas 26.00.
https://m.edso0.ru/58e8e2f2
¢bynknus. [lokasarenbHble ypaBHEHUS
1 HepaBeHcTBa"
bu6mmorexa [{OK
29.09.
13 Jlorapugm umcia 9.09 https://m.edsoo.ru/3e3230d4
14 JlecaTuuHbIE U HaTypajIbHbIE 02.10 bubnuoreka [IOK
J0TapUPMEI o https://m.edso0.ru/1ea72162
15 [IpeoGpa3oBanue BbIpaskeHUH, 03.10 bubnuoreka [IOK
COZEPIKAIIUX JIOTAPU(PMBEI o https://m.edsoo.ru/da48154c
[IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
16 06.10.
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/4beff03b
[IpeobOpazoBaHue BBIpAKEHUH, bubnuoreka [IOK
17 09.10.
coJiepXKaIiux Jorapudmol https://m.edsoo.ru/fe189f2d
[IpeoOpazoBaHue BhIpAKEHUH, bubnuorexa [JOK
18 10.10.
coJIepXKaIiux Jorapudmbl https://m.edsoo.ru/fadb8aab
19 JlorapudmMuueckue ypaBHEHUS U 13.10 bubnuoreka [JOK
HEPABEHCTBA o https://m.edso0.ru/3034724e
Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
20 16.10.
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
Jlorapudmuueckue ypaBHEHUS U bubnunoreka [JOK
21 17.10.
HEpPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
99 Jlorapugmuueckue ypaBHEHHs U 20.10. bubnuoreka [IOK

HCEpPaBCHCTBA

https://m.edsoo.ru/15bclcfb
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Jlorapudmuueckast QyHKIHL, €€

bu6mmoreka [{OK

23 23.10.
CBOMCTBa U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuaeckas GyHKIu, €€ 94.10 bubnuoreka [JOK
CBOMCTBa U rpaduk o https://m.eds00.ru/9d102051
o5 Tpuronomerpuieckue GyHKIUH, HX 06.11 bubnuorexa [JOK
CBOMCTBA U rpaQuKu o https://m.edsoo.ru/beeff646
26 Tpuronomerpruyeckue GyHKINU, UX 0711 bubnuorexa [JOK
CBO¥iCTBA U rpaduKu o https://m.edso0.ru/d2e4601b
97 Tpuronomerpruyeckue GyHKIUU, UX 10.11 bubnuorexa [JOK
CBO¥iCTBA U rpaduKu o https://m.edso0.ru/ba9da96d
Tpuronomerpruyeckue GyHKINH, UX bubnuoreka [IOK
28 y 13.11.
CBOMCTBa U rpaduku https://m.edsoo.ru/24ab3c53
[IpuMepsl TPUTOHOMETPUYECKUX bubnuorexa [IOK
29 14.11.
HEpPABEHCTB https://m.edso00.ru/5272b9al
30 [Ipumepsl TPUTOHOMETPUUYECKUX 1711 bubnuoreka [IOK
HEPABEHCTB o https://m.eds00.ru/0c837397
[Ipumepsl TPUTOHOMETPUUYECKUX bubnuoreka [JOK
31 20.11.
HEPABEHCTB https://m.edsoo.ru/e6e1901f
32 [Ipumepsl TPUTOHOMETPUUYECKUX 2111 bubnuoreka [JOK
HEPABEHCTB o https://m.eds00.ru/0f903c75
KonTponsHas paborta o teme
"Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHEHUS U
33 HepaBeHCTBa. TpUroHOMETpHUYECKUE 24.11. e 0N

(GYHKIIMHT B X
rpa¢uku. TpuronomeTprueckue
HepaBeHCTBA"

https://m.edso0.ru/10130727
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bub6mmoreka [{OK

27.11.
34 | Henpepbibitbie dymKui hitps://m.eds00.ru/403bfb0d
35 Meroa MHTEpBAJIOB ULl pELIEHUS 2811 bubnuorexa [JOK
HEPABEHCTB o https://m.edso0.ru/6db0b423
Meto HHTEPBAJIOB VISl PEILICHUS bubnuoreka [JOK
36 01.12.
HEPaBEHCTB https://m.edsoo.ru/0Oadbcelb
bu6mmorexa [{OK
7 N 4.12.
3 POU3BOZIHAT (yHKIIAN 0 https://m.edsoo.ru/0731ad3d
bu6mmoreka [{OK
12.
38 HporsozHas yHiiiny 05 https://m.edsoo.ru/723dd608
I'eomerpuueckuii u puznyeckuit bubnuoreka [IOK
39 u 08.12.
CMBICJI IPOU3BOTHOM https://m.edsoo.ru/6c8d36ff
40 I'eomerpuueckuii u puznyeckuit 11.12 bubnuoreka [IOK
CMBICIT TIPOU3BOIHOM o https://m.edsoo.ru/a413eca9
A1 [Ipou3BoIHBIE ATIEMEHTAPHBIX 1212 bubnuoreka [IOK
byHKLMi o https://m.edso0.ru/c7550e5f
[Ipou3BoIHBIE ATIEMEHTAPHBIX bubnuoreka [JOK
42 . 15.12.
byHKIMHA https://m.edsoo.ru/14ab3cdb
43 [IpousBoHAs CyMMBI, MPOU3BEICHHS, 18.12 bubnuoreka [JOK
4acTHOTrO (PyHKIMI o https://m.eds00.ru/c12a0552
[IponsBoaHas CyMMBbI, IPOU3BEICHHUS, bubnunoreka [JOK
44 . 19.12.
YacTHOTO (YHKIIHIA https://m.edsoo.ru/d598f201
[IponsBoaHas CyMMBbI, IPOU3BEICHHUS, bubnnoreka [JOK
45 . 22.12.
YacTHOTO (hYHKIIHIA https://m.edsoo.ru/1de34d4d
IIpuMeHeHne NpoOn3BOIHON K
46 HCCIIeIOBAaHUIO QYHKIIMNA Ha 25.12. Bubmmorexa LIOK

MOHOTOHHOCTB U 3KCTPEM YMEIL

https://m.edsoo.ru/17af2df9
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IIpuMeHeHne npou3BOIHON K

. bubnuorexa [JOK
47 26.12.
HCCISOBAHMIO QYHKIHI Ha https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB M SKCTPEMYMBI
[IpumeHenne npou3BOIHOM K
48 Mcine OBaHmop(b K flf/i Ha 29.12 Bubnrorexa LIOK
A JrEL o https://m.edso0.ru/0b411edd
MOHOTOHHOCTB M OKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K
49 WCCIIEIOBAaHUIO (PYHKIIMIA Ha 12.01 bubnuorexa LIOK
8 e T https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTB M OKCTPEMYMBI
Haxosxnenne HanOobIIIero u
50 HauMEHBIIEero 3HaueHus1 (PyHKINH Ha 15.01 bubnmorexa [IOK
i R https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxosxnenne HanOobIIero u
51 HaWMEHBIIIETO 3HaYeHUs PYHKIINHA HA 16.01 Buufonczwiae) JOOIK
DI o https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxneane HanOoJIbIIEr0 U
52 HaWMEHBIIIETO 3HaYeHUs (PyHKIINH HA 19.01 Buufonczoia) JOOIR
DI o https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxosxnenne HanOoJIbIIero u
53 HaWMEHBIIIETO 3HaYeHUs (PYHKIMH HA 22.01 RIS TS
A R https://m.eds00.ru/d9469916
OTpe3Ke
HaxosxneHre HanOoJIbIIero u
54 HaWMEHBIIIETO 3HaYCHUs (PYHKIIMHM HA 23.01 SR [I01S
Ve R https://m.edso0.ru/ad15000e
OTpe3Ke
HaxosxneHne HanOOJIbIIero u
55 HaI/IMeIfLI_HeFO 3Ha4YeHUs QYHKIMH Ha 26.01 Bubmmorexa LIOK
W o https://m.edsoo.ru/86adcbfd
OTpe3Ke
56 [Ipumenenne npon3BOIHOM ISl 29.01. bubnuoreka [IOK
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HaXxOXXJACHUA HAWITYYIICTO PCHICHUA B
MPUKIIAIHBIX 3a1a4ax, IS
OTIPEJICTICHUs] CKOPOCTH ITpoliecca,
3aJJaHHOTO POPMYIION HITH rpaPuKOM

https://m.edso0.ru/13205d80

KonTtposnsHas paboTa o teme

bu6mmoreka [{OK
7 "I T 30.01.
> pomBOHHiliI LTSRS https://m.edsoo.ru/f8ed5f99
MIPOU3BOTHOM
58 [IepBooGpa3nas. Tabnuna 02.02 bubnuorexa [JOK
EPBOOOPA3HBIX T https://m.edsoo.ru/d777edf8
59 [lepBoo6pa3nas. Tabnuna 05.02 bubnuoreka [IOK
EePBOOOPA3HBIX o https://m.eds00.ru/30c3697b
60 WHTerpai, reoMeTpuYeCcKuil U 06.02 bubnuoreka [IOK
(U3NYECKHIA CMBICT HHTETpasIa o https://m.eds00.ru/391272c9
HuTterpai, reoMmeTpuyecKuii u bubnuoreka [IOK
61 . 09.02.
(bM3UYECKUI CMBICIT HHTETpaIa https://m.edsoo.ru/d359fb5f
HuTerpai, reoMeTpuyecKuii u bubnuoreka [IOK
62 . 12.02.
(bM3UYECKUI CMBICIT HHTETpasa https://m.edso0.ru/07eb464b
63 Brruncnenue unTerpana no gpopmyse 13.03 bubnuoreka [[OK
Herorona—Jleiibauna R https://m.edso0.ru/b9b225¢3
Brruucnenue unterpana no gopmyie bubnuoreka [[OK
64 . 16.02.
Herorona—JleitOHMIA https://m.edsoo.ru/b800deb4
Brruncnenue unrerpana no popmyie bubmuoreka [{OK
65 . 19.02.
Herorona—JleitOHMIA https://m.edsoo.ru/f5eed075
66 Brruncnenue unterpana no gopmyne 20.02 bubmuoreka [{OK
Herorona—JleliOanna T https://m.edsoo.ru/41da431a
67 Cucrembl TMHENHBIX YpaBHEHUN 26.02. bubmorexa LIOK

https://m.edsoo.ru/b648235a
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bub6mmoreka [{OK

68 Cucrembl TUHEHHBIX YPaBHEHUI 27.02.
J https://m.edso0.ru/5ab83864
Pemrenne npukiagHeIx 3a1a4 €
69 ITOMOIIIBIO CUCTEMBI IMHCHHBIX 02.03 SRS
y A https://m.edsoo.ru/a4d65ee5
ypaBHEHUI
Pemenne npukinaaHeix 3a1a4 ¢
70 ITOMOIIIBIO CUCTEMBI IMHEHHBIX 05.03 SRS
y o https://m.eds00.ru/aa5962el
YpaBHCHHIA
CucTeMBbI U COBOKYITHOCTH IIEJIBIX,

71 palMOHANBHBIX, UPPALHUOHAIBHBIX, 06.02 bubmuorexa [JOK
MOKa3aTeNlbHbIX, JOrapu(pMUUECKUX o https://m.eds00.ru/48190472
YpaBHEHUHN U HEPABEHCTB
CHCcTeMBI U COBOKYITHOCTH TIEJIBIX,
palMOHANIBHBIX, HPPALIMOHAIBHBIX, bubnuoreka [IOK

72 12.03.

MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUH U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTHU LIETBIX,

73 palMOHANBHBIX, UPPALMOHAIBHBIX, 13.02 bubnuorexa [JOK
MOKa3aTeIbHBIX, JIOTaPHUPMUICCKUX R https://m.edsoo.ru/7ab8d17e
ypaBHEHUI U HEPABEHCTB
CucrtemMbl 1 COBOKYITHOCTHU LENbBIX,

74 paIoHaIbHBIX, UPPALUOHABHBIX, 16.03 bubnnoreka [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUICCKUX R https://m.edsoo.ru/81cccfe9
ypaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpagukoB GyHKIUH 10.03 bubnuoreka [IOK
ISl peIIeHHs] YpaBHEHHI U CHCTEM R https://m.edso00.ru/039949bf

76 Hcnonbs3oBanue rpagukoB GyHKIUH 20.03. bubnuoreka [IOK

JUISl PEILICHUS] YPaBHEHUIN U CUCTEM

https://m.edsoo.ru/a7d95f79
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IIpuMeHeHue ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO

bu6mmorexa [{OK
77 23.03.
MaTEMATHHCCKIX 3aliaq 1 AR IS https://m.edsoo.ru/ca878deb
pa3MyYHBIX 00JacTell HAYKH U
peanbHOM )KU3HU
KonTtposnsHas paboTa o teme
" bubnuorexa [JOK
78 Wuterpan u ero npuMeHeHUsI. 26.03.
. https://m.edso0.ru/471c735b
Cucrembl ypaBHEHU
79 HarypanbeHble u 1iesnsle yncna B 9703 bubnuorexa [JOK
3a/1auax M3 peanbHOM KHU3HU o https://m.edso0.ru/3cee1327
HarypanbeHble u 1ienble ynucna B bubnuoreka [IOK
80 . 06.04.
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/a35a131d
HarypaneHble u 1iesible ynucna B bubnuoreka [IOK
81 . 09.04.
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/ef10c4f9
bu6moreka [IOK
82 I1 10.04.
PH3HAKH ACTHMOCTH HEIbIX HHCET https://m.edsoo.ru/51696a67
bu6moreka [IOK
83 I1 16.04.
PHHAKH ACTHMOCTH HEIbIX HHCET https://m.edsoo.ru/fab81c0e
bu6mmoreka [JOK
84 [Ipu3HaKu JETMMOCTH LEIbIX YUCE 17.04. htts://m.edsoo.ru/ef2c6e43
85 [ToBTOpEHUE, 0000IICHNE, 20.04 bu6mmoreka [JOK
cUcTeMaTu3alys 3HaHU. Y paBHEHUS T https://m.edso0.ru/0312cf8c
[ToBTOpEHUE, 0000IICHNE, bubnnoreka [JOK
86 . 23.04.
CHCTEMAaTH3alMsI 3HAHUN. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEHnue, 06061IeHNE, 24.04 bubmmoreka [JOK
cUCTeMaTU3alys 3HaHWW. Y paBHEHUS T https://m.edsoo.ru/e8b87729
88 [ToBTOpEenue, 060061IeHNE, 27.04. Erienrons I

https://m.edsoo.ru/1bf2fb98
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cucTeMaru3anus 3HaHUW. Y paBHEHUS

89 [ToBTOpEeHue, 06001ICHNE, 30.04 bubmuoreka [JOK
CHCTEMATU3AIUS 3HAHKI. Y paBHEHHS o https://m.edso0.ru/9c44cbea
[ToBTOpEHue, 06001ICHNE, bubmuoreka [JOK

90 . 04.05.
cucTeMaru3anys 3HaHUK. Y paBHEHUS https://m.edsoo.ru/337aad59
[ToBTOpenue, o6obIICHKE,

. bubnuorexa [JOK
91 CHCTEMAaTHU3aI1s 3HAHUH. 07.05.
https://m.edsoo.ru/a86014el
HepasencrtBa
[ToBTOpeHnue, o6obIICHNE,
92 CHCTEMATHU3aLMsI 3HAHUI 08.05 oo JUfOLE
' R https://m.edsoo.ru/19304aba
HepasenctBa
[ToBTOpEeHue, 0600IIEeHNE,
93 CHCTEMATHU3aLMs 3HAHUI 14.05 o JUfOL
& ' R https://m.edsoo.ru/c3d4b282
HepaBencrtpa
[ToBTOpEeHUE, 0600mICHNE,
94 crcTeMaTu3anus 3HaHui. CucTeMBl 15.04 SeTeE 10N
. H ' o https://m.edsoo.ru/a20b8a4c
ypaBHEHUI
[ToBTOpEHUE, 0600IICHNE, bubnuoreka [JOK

95 . 18.05.
cucrtemaTusanus 3Hanuil. OyHKuu https://m.edsoo.ru/7017196f

96 Hroropas koHTpoJbHAs paboTa 21.05. Srigren IO

https://m.eds00.ru/513c9889
bubmuoreka [{OK

97 4 3 22.05.

TOTOBAT KORTPOJILHAA paboTa https://m.eds00.ru/2276973
O0o001Ienne, cucTeMaTH3ausa 3SHaHUH
08 3a Kypc anreOpbl U Hauaml 25 05, bubnmnoreka [JOK

mareMarudeckoro aaiausa 10-11
KJIACCOB

https://m.edsoo.ru/3330f7ef
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYMCICHUS
o OnepupoBaTh MOHATHSMH: palllOHAIbHOE M JEMCTBUTEIBHOE YHCIIO,
. OOBIKHOBEHHAs! U JECSITUUHAs JPOOb, MPOLIEHTHI
5 Boimonuate  apudmernyeckue omepaludd € palOHAIBHBIMU U
' JNeNCTBUTENbHBIMU YUCIIaAMU
1 BoinmonHaTe  mpuOMMOKEHHBIE — BBIUMCICHHS, HWCIOJB3YyS  IpaBHIIa
' OKpYIJIEHUS, J1eJ1aTh MPUKUAKY U OLIEHKY pe3yJIbTaTa BBIYUCICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C LEJIBIM MOKA3aTeNeM, CTaHJapTHAs
T (dopma 3anmucH AEHCTBUTEIBHOTO YMCIIA, KOPEHb HATYpaJbHOW CTENEHU;
' UCIOJb30BaTh MOAXOIAILYI0 (POPMY 3aIMCH JEUCTBUTEIBHBIX YUCEN JUIS
peleHus MPaKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OnepupoBaTb HNOHATHAMM: CHHYC, KOCUHYC M TAHIE€HC IIPOU3BOJIBHOTO
1.5 yIila; MCIOJIb30BaTh 3allUCh IPOM3BOJBHOIO yrja 4Yepe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKLIUU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTh MOHATUSAMHU: TOKIECTBO, yPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paLMOHATIBLHOE, UppalnoHaIbHOE YpaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
57 BeimonHATe 1peoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH H
. pelaTe TPUrOHOMETPUYECKUE YPABHEHMUS
BbInonHATE peoOpa3oBaHus LENbIX, PALMOHANBHBIX U UPPALlMOHATBHBIX
2.3 BBIDOKEHUM M pellaTb OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX U
VPPALMOHAIILHBIX YPABHEHUM U HEPABEHCTB
A IIpumeHATs ypaBHEHUS U HEpPaBEHCTBA JJI PEIICHUS MAaTEMaTHYECKHX

3ala4 U 3aa4 U3 pa3jInYHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU
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MonenupoBaTh pealibHbIC CHTYallMd HA SI3bIKE alreOphl, COCTABIATH

25 BBIPA)KEHUS, YPABHEHHUS, HEPABEHCTBA 110 YCJIOBMIO 33J1a4M, UCCIIEOBATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM alrapara aireOpbl
3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATUSAMH: (YHKIHUS, CIOCOOBI 3amaHus (QyHKIHH,
3.1 o0iacTe oOmpeneNeHusi W MHOXECTBO 3HAYeHWH (QyHKIHMH, Tpadux
(GyHKIMHU, B3AUMHO OOpaTHBIE (PYHKITHH
35 OnepupoBaTh MOHATHUSMH: YETHOCTh M HEYETHOCTh (YHKIWH, HYIH
' (GYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A pelIEHUs] ypaBHEHUI
34 Crpoutrb u uwutaTh TrpapuKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUYHON
' (YHKIMH, CTETIEHHOW (QYHKIIUY C IEJIBIM MOKa3aTeaeM
Ucnonb3oBarh rpapuku (yHKIOUE I8 KCCIETOBAaHUS IPOLECCOB H
35 3aBUCHUMOCTEH MpH pEUIeHUH 337ad U3 APYruX y4eOHBbIX MPEAMETOB U
' peasibHOM  JKM3HM, BbIpaXaTb (QOpPMYJIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYNHAMH
4 Hauana MmaTemMaTn4eckoro aHanusa
aq OmnepupoBaTh MNOHATHAMHU: IOCIEIOBATEIbHOCTh, apU(pMeTHUecKas Hu
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh MNOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi IeOMETpUYecKas
4.2 Mporpeccusi, CcyMma OECKOHEYHO yOBIBAIOMICH T'€OMETPUUECKOU
IIporpeccun
4.3 3ajaBaTh OCIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCO0aAMU
A4 Hcnonp30Bare CBOWCTBA IOCJIENOBAaTEIIBHOCTEM M IIPOrPECcCUl Ui
' peleHus peabHbIX 3aau IPUKIaJIHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPALlUU HaJl MHOKECTBAMU
Hcnonp3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i  ONHCaHMS
5.2 peabHBIX MNPOLECCOB M SBJICHUH, NpU peIIeHUH 3aJad M3 Jpyrux
y4EOHBIX MPEIMETOB
£ 3 OnepupoBaTb  NOHATUAMH:  OINpPEAEICHHE, TEOPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO
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11 KVIACC

L IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOIrPaMMBbI CpeiHero o01mero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh MOHATUSMU: HaTypallbHOE, IIEJIOE YMCIO; HCII0JIb30BATh
1.1 MPU3HAKU JIETUMOCTH UEJbIX YHCEN, Pa3JIOKEHUE YHCIIa Ha MPOCTHIE
MHOKMTEJH JUIsl pelIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHATILHBIM ITOKa3aTEIeM
L OnepupoBaTb MOHATUSAMHU: Jorapudm  yucima, JAECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(MBI
2 VYpaBHEHHS 1 HEPaBEHCTBA
[IpumeHsTh cBOWCTBAa CTENEHHU IS MPeoOpa3oBaHUs BbIPAKEHUH,
2.1 OTIepUPOBaTh MOHATHSAMH: TOKa3aTeIbHOE ypaBHEHUE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE THIIbI IOKA3aTENIbHBIX YPAaBHEHUH U HEPABEHCTB
BeimonHATe npeoOpa3oBaHus BBIPAKEHUH, COAEPXKALIMX JIOrapu(MBl;
2.2 OTIEPUPOBATH MOHATUSIMHU: JIOTAPU(PMUUECKOE YPABHECHUE M HEPABEHCTBO
pelaTh OCHOBHBIE THUIIbI JJOrApU(PMHUUECKUX YPABHEHNUN U HEPABEHCTB
2.3 HaxonuTs pemieHus npocTeimxX TpPUroHOMeTPUIECKUX HEPABEHCTB
OnepupoBaTb MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHMH u €
2.4 pellieHNe; UCIOIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHHUH AJIS pelleHUs
NPaKTUYECKUX 3a/1a4
5z Haxonute  pemieHuss mpocTeHIIMX CUCTEM UM COBOKYIHOCTEH
' paLMOHATILHBIX YPABHEHUN U HEPABEHCTB
MojenupoBaTh peajibHble CHUTyallMM Ha S3bIKe airedpbl, COCTaBIAThH
5 BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCJIOBHUIO 3a/1auH,
' UCCIeoBaTh IOCTPOEHHBIE MOJENM C MCIOJb30BaHMEM ammapara
anreOpbl
3 OyHKIMH U TpaduKH
OmnepupoBaTh MOHATHSAMHU: THepHOAWYECKas (QYHKIMS, MPOMEXKYTKH
55 MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (DyHKIMH, HauOoJbILEe U

HaMMCHBIIICC 3HAYCHUA (I)yHKI_[I/II/I Ha MPOMCIKYTKE; UCIIOJIL30BATh UX JJIA

uccueoBanus QyHKINH, 3a1aHHON rpaKoM
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OmnepupoBaTh MOHATUAMHE: T'padHUKH TOKA3aTEIbHOM, JIOTapU(PMUUECKON 1

3.2 TPUTOHOMETPUYECKUX (DYHKIMH; H300pakaTh WX Ha KOOPIMHATHOM
IJIOCKOCTU M UCIOJIB30BAaTh AJIsl PELICHUS] YPaBHEHUIN U HEPABEHCTB
N300paxkaTp Ha KOOPAMHATHOW IUIOCKOCTH TpapuKH JTHHEWHBIX
3.3 YPAaBHEHUN M HCIOJIb30BATh MUX Ui PELIEHUS CHUCTEMbl JMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBark rpaduku (YHKOIUKA 7SI WCCIEAOBAHUS IPOIECCOB H
' 3aBUCHUMOCTEHN U3 APYrUX YUE€OHBIX TUCHUILUIMH
4 Hauana maTtemaTnyeckoro aHanmsa
OnepupoBaTh MOHATUSIMHU: HeENpepbiBHAsA (QYHKIMS, TPOU3BOJIHAS
4.1 (YHKIMM; HCIOJIb30BATh T€OMETPUYECKUN U  (QU3NYECKHI CMBICIT
MPOM3BOJHOM JJIsl pEIICHUS 3a1a4
e Haxomute  mpousBoAHbBIE  3J€MEHTApHBIX  (DYHKUWN, BBIUUCIATH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BEACHHS, YACTHOTO (DYyHKITHI
Hcnons3oBath TMPOM3BOAHYIO Uil  HCCAEAOBaHUS  (QYHKIIMH  HA
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3YyIbTaThl UCCIAETOBAHUS K
MMOCTPOCHUIO TpaUKOB
A4 Hcnonp30BaTh MPOU3BOIHYIO Ul HAXOKACHWS HAWIYYIIErO PEIICHUS B
' MIPUKIAIHBIX, B TOM YHCJIE€ COLUAIBHO-IKOHOMUYECKHUX, 3aJa49ax
i OmnepupoBaTh MNOHATUAMHU: MEpBOOOpa3Has W UHTErpajig; MOHUMATh
' reoMeTpUYecKuil U (pU3NUECKHil CMBICIT HHTETpajia
A6 Haxonute nepBooOpa3Hble 31E€MEHTapHBIX (QYHKIMH, BBIYMCIATH
' uHTerpai no ¢popmyne Herotona — Jlelioaua
A7 Pematps npuknagsele 3aa4d, B TOM YHCIE COLMATBHO-IKOHOMHYECKOTO

n (1)I/I31/I‘16CKOFO XapakTepa, CpCaACTBAMU MATEMATHUYCCKOI'O aHaJIM3a
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUA

Koxn
1 Yucna v BIYKCICHUS
Pannonanbubie uyncna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOH, TPOLIEHTHI,
OECKOHEUYHbIE  IepUOAUYecKHe  JpoOu.  ApudMeTHUecKHe  Oomepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHi. [Ipumenenue
Ipo0Oeil M MPOIEHTOB JUIsl peuleHUs] MPUKIAIHBIX 3a7ad U3 Pa3IMyHBIX OTpacien
3HaHUH U PEATBHOM )KU3HU
JevictBuTenbHble  4yMcia.  PalMoHanbHBIE W MPpPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omepanuud ¢ JAeUCTBUTEIbHBIMU uuciaMu. [IpuOmmkEHHbIE
BBIYMCIIEHUS, IPAaBUJIa OKPYTJIEHUS, IPUKH/IKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp c 1enbiM mokaszateneMm. CraHmapTHas ¢Gopma 3amucy JeHCTBUTEIBHOTO
1.3 yucna. Vcnonab3oBaHue moaxosmied (popMbl 3alucU ACHCTBUTEIbHBIX YHCEN IS
pEIIeHNs IPAKTUYECKUX 3a7a4 ¥ IIPEICTABJICHUS JAHHBIX
T ApubMeTnuecknii KOpeHb HATypaJbHOUW cTemneHu. J[eWcTBus ¢ apupMETHIECCKUMH
' KOPHSMH HATypaJbHOW CTENICHU
15 CuHyC, KOCHHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIIOBOrO apryMeHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OpPa30BaHMS
25 [IpeoGpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. OcHoBHBIE
. TPUTOHOMETpUYECKHE (HOPMYIIbI
23 VYpaBHeHMe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelleHHMe HepaBeHCTBAa. Meton
' UHTEPBAJIOB
2.4 Pemienue nenbix U ApoOHO-pAlMOHANBHBIX YPaBHEHHH U HEPAaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB
2.6 Pemenune TpUroHOMETpUYECKUX YpaBHEHUM
2.7 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a1a4d U 3a7ad
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U3 Pa3IMYHbIX 00JIACTe HAYKU U peaJIbHOM KU3HH
3 OyHKIMH U TpapUKH
31 Oynkius, cnocoObl 3amanus Qyakuuu. I'paduk ¢yHkuuu. B3aumHo obOparHbIe
. GbyHKITIT
3.9 OO6nacte ompeneneHUs W MHOXKECTBO 3HadeHWH GyHkuumu. Hymm QyHKupm.
' [TpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennasi (QyHKUOMS C HAaTypaJbHBIM M IEJIbIM TOKa3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpauk KOpHs N-0i cTeneHu
o TpuronomeTrpudeckass OKpY>KHOCTb, OTPEIEICHNE TPUTOHOMETPHUYECKUX (DYHKIHN
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanusa
g [MocnemoBarenbHOCTH, CHOCOOBI 3amaHWs IOCIeNOBaTeIbHOCTEH. MOHOTOHHEIC
' MOCIIEIOBATETLHOCTH
ApupmeTrrueckass W TEOMETpPHYECKass NPOTPEcCHH. becKoHeYHO yObIBaroImas
e reoMerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBaroOIIeld TeoMeTpHYecKOn
' nporpeccun. dopmyna CIOKHBIX NPOLEHTOB. lcrnonb30BaHWE NpOrpeccuu yis
peleHus peabHbIX 33aa4 IPUKIAJHOTO XapaKTepa
5 MHoecTBa U JIOTHKa
MHoOKecTBO, omepanuu HaJl MHOXKecTBamH. Jluarpammbl Oinepa — Benna.
Bdl [IpuMeHeHne TEeOPEeTHKO-MHOXKECTBEHHOIO ammapaTa JJisi ONMCAHUS peajbHbIX
IIPOLIECCOB U ABJICHUMN, IPU PEILICHUH 3a]a4 U3 APYrHX y4eOHBIX IPEIMETOB
8.2 Omnpenenenue, Teopema, CIeICTBHE, J0Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yucna v BEIYMCICHUS
1.1 HatypanbHble u nensie uncia. [Ipu3Haku AeIMMOCTH LENbIX YnCel
1.2 CreneHb ¢ paliMoOHaNIbHBIM NOKa3arenaeM. CBoicTBa cTeNeHH
1.3 Jlorapudm uucna. /lecaTnunble U HaTypaJibHbIE JOTapH(pMbI
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 [IpeoOpazoBaHue BEIpaKEHUIA, COACPIKAIIMX JIOTAPU(MBI
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[IpeoOpazoBanme BEIpAKEHUH, COAEPIKAIUX CTENICHH C PAIIMOHATBHBIM

2.2
[I0Ka3aTeIeM
2.3 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB
24 [loka3zarenbHble ypaBHEHUS! U HEPABEHCTBA
25 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 Cucrtembl JUHEHHBIX YypaBHEHHH. PernieHue NpuKIagHBIX 3a7a4 C [OMOIIBIO
. CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucTeMbl B COBOKYITHOCTH PAllMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
g [TpumeneHne ypaBHEeHHH, CHCTEM M HEPABEHCTB K PEIICHUIO0 MAaTEMaTHYECKUX 3a1a4
' U 3aJ1a4 U3 pa3jnyHbIX o01acTel HayKu U peabHOM KU3HU
3 OyHKIMH U TpaduKH
Oynkuus. Ilepuoanueckune @ynkuuu. I[IpomMexyTku MOHOTOHHOCTH (DYHKIHH.
3.1 Makcumymbl ¥ MUHUMYMBbI (yHKIuu. HauGospiiee M HauMeHbIIee 3HAYCHHE
(YHKIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U IpapUKU
3.3 [TokazarenpHas u jgorapupmMudeckas QyHKIIMH, ©X CBOWCTBA U rpaduKu
3.4 Hcnons3oBanue rpadmkoB GyHKIMHN JIs pEIICHUS] YPAaBHCHUH W IMHEWHBIX CUCTEM
Wcnonb3oBanue rpadukoB GyHKIMA A7  UCCIENOBAaHUS  IPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpPBhIE BO3HUKAIOT MPU PEIICHWH 3adad M3 APYrUX y4eOHBIX
MIPEIMETOB U PEaIbHOM JKU3HU
4 Hayana maTemarnueckoro aHaiusa
4.1 HenpepriBHbie (yHKIIMN. MeToa HHTEPBAJIOB /7Sl pEICHHs] HEPAaBEHCTB
4.2 [TpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3NIECKUNA CMBICT TTPOU3BOTHOM
s [IpousBonHbie sreMeHTapHbIX (yHKIHH. DOopMybl HAXO0XKACHUS MPOU3BOIHOM
. CYMMBI, POU3BEJCHUSI U YACTHOTO (DYHKIIHIA
[IpumeHeHre TPOU3BOAHONW K HCCIENOBAHUIO (PYHKIHUA HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. Haxoxaenne HauOOJIbIIEro U HAaUMEHbINEro 3HAYeHUs (DYHKIMH Ha
OTpe3Ke
[IpumMeHeHre MPOU3BOAHOM AJIS HAXOXKICHUS HAWIyUIIEero PelIeHNs B MPUKIaHBIX
4.5 3ajavax, s ONpeNeNieHHs CKOPOCTH THpoliecca, 3aJaHHOTo (GopMynaoil wiu
rpaduxkom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpPa3HBIX
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4.7

WuTterpan, ero reoMeTpruuecKuil U pu3nyecKkuii CMbICI. BpruncieHne uaTerpaia mno

¢dopmyne Hetorona — Jleiibuuna
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsiEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamu J0Ka3aTeNbCTB, aNTOPUTMaMU pENICHHS 3ajadq;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpE/EICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (OPMYIUPOBATh
oOpaTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPHI, HCIIOJIB30BATh MCTO MaTeMaTHYECKOU WHAYKIHUH;
IIpOBOAUTH JA0Ka3aTCJIbHBIC PaCCYKIACHUA opu  pCIICHHUU 3ajaa4,
OLICHHUBATH JIOTUYCCKYIO IMPaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH TMOHATHUAMHU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallkHl Hal
MHO)KECTBAMH; YMEHHE WCIOJBh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Uit OTIMCAaHUs PEATbHBIX TPOIIECCOB H SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad), AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl Pa3ITUYHBIMU

CHOCO6aMI/I; HUCIIOJIBb30BATh Fpa(bbl IIpyu pCIICHUH 3a1a4

Vmenne OIICpHUPOBATH IOHATHUAMHU: HATypalbHOE YHCJIO, LCJIOC€ 4YHCIIO,
CTCIICHb C LICJIbIM IMOKA3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C pairuoOHaJIbHBIM IIOKa3aTcCJIeM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJIO, PpallMOHAJILHOC 4YHCIIO,
HPppallMOHAJIbHOC Yqucilio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHAJIbHbIX, JNEUCTBUTEIIHHBIX YHUCCII, YMCHHC HCIIOJIb30BAaTh
IIPU3HAKU OCIUMOCTH, HalMEHBIINN O6II.[HI>'I ACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknumga IIpUu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InYHbIMU ITO3UMIMTMOHHBIMHA CUCTCMaMU CUHCIICHHA, YMEHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMU H J'IOl“apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMEHUE OICPUPOBATH IMOHATHAMH: IOCICAOBATCIBHOCTD,
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apupmeTHyecKas Iporpeccus, reoMeTpuuecKas porpeccus,
OeCKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEecKas MpPOTpeccHs; yMEHHE
3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOULIBIO PEKYPPEHTHBIX
¢dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opmMa 3amMCH  KOMIUIGKCHBIX 4Mcesn  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIECKHe ICUCTBUS C KOMIUIEKCHBIMH YHCIAMH;, HPUBOJUTH
MpUMEpPbl  KCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUupOBaTh
MOHATHAMM: MaTtpuina 2x2 u  3x3, omnpeaenuTeNb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICIT OITPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: PAlMOHAJbHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIOTapu(MUUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUS W HEPABEHCTBA, HUX CHUCTEMBl; yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIBHOCTH
yYpaBHEHUN, HEpPaBEHCTB M CHUCTEM; yMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBA U CHCTEMbl C TOMOINBIO PA3IUYHBIX MNPUEMOB; pelIaTh
ypaBHEHHUS, HEPAaBEHCTBA U CHCTEMBbl C MApaMeTpoM; MPUMEHSIThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTh (YHKIMH, OTFPAHUYEHHOCTh (PYHKIHH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMH, HanOoJblliee U HaMMEHbIlIee 3HAYCHUS
(yHKIIMHM HA TPOMEXYTKe, HelpepblBHAsS (QYHKIINSI, aCUMITOTHI rpaduka
(GyHKIMK, TIepBast ¥ BTOpasi MPOU3BOAHAS (PYHKIMU, TEOMETPUUECKUN U
(u3nyeckuif CMBICT TPOU3BOJHON, MEPBOOOpa3Hasi, OINpeAeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAaCTHOTO U
KOMIO3UIMH (DYHKIIM, HAXOJWUTh ypaBHEHHE KacaTeIbHOU K rpaduky
(GYHKIMHM; YMEHHE HaXOIUTh MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIOIb30BaTh MPOU3BOJIHYIO JJS HCCIEAOBAaHUA (PYHKIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIME 3HAueHHS (YHKIUI; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJBb30BAaHHEM ammapaTa MaTeMaTH4eCKOTO

aHaJIn3a; MPHUMCHATL IMPOU3BOJHYIO [JId HAXOXICHHUA HAWITYJIICTO
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pEelIeHHUsT B MPHUKIATHBIX, B TOM YHCJIE COIMAIHLHO-3KOHOMHUYECKHX H
(bu3nuecKkux 3a7adax; HaXOJUTh TUIOIMIAIU U 00BEMBI (DPUTYP C TIOMOIIBIO
WHTETpana; IPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

TIOMOIIBIO Au(GepeHIINATHHBIX YPaBHCHUN

YMeHue omnepupoBaTh MOHATHSIMHU: rpaduk QYHKIUH, oOpaTHAas
GbyHKIMs, KOMOO3ULUs (YHKUWH, JWHEHHas (QyHKIHS, KBaapaTHYHAsS
byHKIMA, paroHaibHast GyHKIMS, CTETIEHHAas byHKIMS,
TPUTOHOMETpUUYECKHE  (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
(GyHKIMM, T[OKa3aTenbHas U Jiorapupmuyeckas (QyHKIUU; YMEHUE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKLIMH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHM, UCTIOIB30BaTh TpaUKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUHU 3a7ad U3 JAPYruX y4eOHBIX IMPEIMETOB U
3a/1a4 U3 peasIbHOM KU3HU; BbIpaXaTh (OPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; HCIIOJIb30BATh CBOMCTBA M rpa@uku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarhb
Ha KOODJIMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaThb TEKCTOBBIE 33Jayd Pa3HBIX TUIIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, IOJU U YacTH, HAa JIBIKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M MX
CUCTEMbI IO YCIIOBHUIO 3aJlaud, HCCIIEJOBATH IOJIyYEHHOE pEUICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB;, yMEHHE MOJAEIUPOBATH
peayibHbIE CUTYallMM Ha $3bIKE MaTEeMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TMOCTPOEHHBIE MOJENU C HCIOJB30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeiHee apudMeTHuecKoe, MeuaHa,
HauOoJiplllee M  HauWMEHbIIEe 3HAYeHUs, pa3Max, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHE U3BJIEKaTh,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalOnuuax, Ha
MarpaMmmax, rpagukax, OTpaXxarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SIBIICHUI; MPEICTABIATh UH(OPMAIIHIO C IOMOIIBIO TaOIHUIl U TUarpaMm;
HCCIIEI0OBaTh CTAaTHUCTUYECKUE JaHHBIE, B TOM YHUCIIE C NPUMEHEHHEM

rpa(bnqecxnx MECTOO0B n 9JICKTPOHHBIX  CPCACTB, rpa(pnqecxn
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nucciacagoBatb COBMECCTHBIC Ha6JIIOI[CHI/I$I C I[IOMOIIbKO JUarpamMm

paccenBaHus U JIMHEWHON perpeccuun

YMeHHe OIepupoBaTh IOHATUSAMHU: CIydaWHBIA OIBIT WM CIIy4alHOE
cOOBbITHE, BEPOSATHOCTb CIIyYalHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSATHOCTh C HCIIOJIb30BAaHHEM TIpaUUecKuX METOJIOB; MPUMEHSATH
(GOpMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMyITy MOITHOMN
BEpOATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OIICHUBAaTh BEPOSITHOCTU pEalIbHBIX COOBITUH; YMEHHE OIEepUPOBaTh
MOHATHSAMM: ClydailHass BeJWYMHA, paclpeesieHue BEepOsITHOCTEH,
MaTeMaTH4YeCKOe OKHMJIaHUE, IUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
CllydailHOM BeNWYMHbBI, (YHKIUM pacrnpeieneHuss M IUIOTHOCTH
PaBHOMEpPHOTO, II0KAa3aTEIbHOTO W HOPMAJIBHOTO PACIPEICIICHMI;
YMEHHME HCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHns 3a1ad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUYHBIX MCCIEIOBAHUMN; YMEHHE MPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENI B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMHU: COYECTAHUE, IEPECTAHOBKA,
YUCJIO COYETAHHMH, YHCJIO TEPECTaHOBOK; OWHOM HpIOoTOHA; yMeHme
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKIACHMS JUIsl peLLICHHs 3a1a4;
OLICHUBATh BEPOSTHOCTH pEeaIbHBIX COOBITHIA; COCTaBIIAATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATh MOMYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, MpsiMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJa, IUIOCKUNA  yroi,
JIBYTPaHHBINA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroJl
MEXAY MPSMBIMH, YrOJ MEXAY MNPSAMONW U IUIOCKOCTBIO, YrOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHME OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3a]a4 WU3y4eHHbIEe (aKThl U TEOPEMbI IJIAHUMETPUU; YMEHUE
OIICHUBATh pPa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTE€MaTUYECKHE MOJIEIN C MOMOIIbI0 TE€OMETPUUYECKUX MOHIATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMH MTPAKTUYCCKUC 3a/la9n

10

YMeHue onepupoBaTh MOHATHUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOT'PaHHUK, NMPaBUJIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOIpaHHHKA,

KyO, mapajuleNenures,, Npu3Ma, NUpaMuia, ¢Gurypa M IOBEPXHOCTb
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BpalleHUs, IWIMHAP, KOHYyC, Imap, cdepa, miomans cdepsl, MIOMAab
MOBEPXHOCTH HHUPAaMHJbI, NPU3MBI, KOHYCa, LWIMHApA, 00BEM Kyoa,
MPSMOYTOJIBHOTO TapajUielienuneia, MUpaMHuIbl, TPU3MBbI, IHHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CCYCHUS KOHYCa W LWIMHIAPA,
napajuleibHble OCH WJIM OCHOBaHHIO, CCUCHHME IIapa, IUIOCKOCTb,
Kacaromiasicsi cdephl, MWIMHAPA, KOHYCa; yYMEHHE CTPOMTh CEYCHUE
MHOTOTpaHHHKA, W300pakaTh MHOTOT'PAHHUKH, (UTYPBI U TTOBEPXHOCTH
BPAIIICHUS, UX CCYCHUSI, B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEIICTB;
YMEHHE TIPUMEHSTh CBOWCTBA F€OMETPUUYECCKUX (UTYP, CAMOCTOSTEIBHO
(bopMyIHpOBaTh ONpEICICHHs N3y9aeMbIX (DUTYpP, BBIIBUTATh THITOTE3bI
0 CBOICTBaxX M MpPU3HAKAX T€OMETPUYECKUX (DUTYP, 0OOCHOBBIBATH HIIH
ONpOBEpPraTth MX; YMEHHE TMPOBOAMUTH Kiaccudukamuo ¢uryp 1o
pa3UYHBIM TPU3HAKAM, BBINOJIHATE HEOOXOJMUMbBIE JIOTOJHUTEIbHBIC

MMOCTPOCHUS

11

VYMmenne OneprUpoOBaAThH IIOHATHUAMU . JOBUXKCHUEC B IIPOCTPAHCTBE,
MapajuIeNbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH ¥ B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHWEe TOMOOMS, TOMOOHBIE QUTYPHI, YMEHHE
pacro3HaBaTh paBHbIC M MOMOOHBIE (HUTYpHI, B TOM YHUCIE B MPHPOIE,
HCKYCCTBE, apXUTEKTYpPE; HCIIOIB30BATh TEOMETPUYECKAE OTHOIICHHS
NpH PEUICHWW 337a4; HAaXOJWUTh TEOMETPUYECCKHE BEIWYMHBI (JIHHA,
yroj, IUiomaas, o0hEM) MpU pelIeHWH 3amad W3 JIPYTHX y4eOHBIX
NPEMETOB M U3 PEalTbHOM KU3HU; YMCHHE BBIUYUCISTH T€OMETPUICCKHE
BEJIMYMHBI (JTMHA, YTOJ, IUIOmAab, OOBEM, IUIOMAAb TOBEPXHOCTH),
UCTIOJIB3YSl M3YyYeHHbIE (OPMYJbl M METOJBI, B TOM YHCJE: IUIOIIAlb
TIOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCA, MWIMHAPA, TUIOMAAb CHEpHI;
00bEéM Ky0a, MPSMOYTrOJIBHOTO TMapajuIelieNuIe/a, MUPaMU/Ibl, TPU3MBI,
IWINHIPA, KOHYCa, Iapa; YMEHHUE HAXOJIUTh OTHOIICHHE OOBEMOB

1oI00HBIX puUryp

12

YMeHue ONCpUPOBATH INOHATUAMU: IPSAMOYI'OJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BEKTOpP4A, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPa Ha YHCJIO, PA3JIOKCHHUEC BCEKTOpPa IIO 6a31/10y,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJI MCKIAY
BCKTOpaMH; YMCHUC HCIIOJIb30BATH BGKTOpHHﬁ 151 KOOpI[I/IHaTHHﬁ MCTO
I pCHICHUSA TCEOMCTPUYCCKHUX 3aJad W 3a4a4 JpYyrux y‘-IC6HLIX

npeaAMETOB
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13

YMmenue BbIOMpaTh MOIXOAALIMM METOA JUIA peIIeHUs 3a7ayd;
IIOHMMAHHWE 3HAYMMOCTM MAaTEMaTUKW B HW3YYCHUU I[PUPOJHBIX H
OOIIECTBEHHBIX MPOIECCOB M  SIBJICHHH; YMEHHE pPAaCHO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHUE IIPUBOJUTH
IpUMEPBl MATEMaTUYECKUX OTKPBITUM POCCUHCKOM W  MHUPOBOU

MaTE€MaTU4ECKOW HayKu
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HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUA

Kon

1 Yucna v BIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE

o Panmonaneupie  uynciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIpOOW, MPOIEHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypalbHOW cTemneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYPATBHOU CTETICHH

” Crenens c 1ienbIM nokaszareneM. CTeneHb ¢ palnoHalbHbIM MokazarenaeM. CBoiCTBa
' CTCTICHH

1= CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm uuncna. JlecaTuunbie U HaTypaJbHBIC JOTapUPMBbI

JlefictBuTenbHbIle 4uciaa. ApudMETHYECKHE OTNepalud C JIeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnmxéHHble BBIYUCIIEHUS, IPaBUiIa OKPYIJICHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpazoBaHue BhIpaKEHU

1.9 KowmmnekcHsie yncna
2 YpaBHEeHHS 1 HEPABEHCTBA

2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPAaBHECHHS

2.2 WppatmonansHble ypaBHEHUS

2.3 TpuronomeTpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS

2.5 Lenbie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokazarenpHbIe U ToTapupMUIEcKie HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUIN M HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
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Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb

3 OyHKIMH U TpapUKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiuu. BzanmHO oOpaTHbIE
. ¢dbyakun. Yerapie 1 HeuéTHBIE GyHKuuu. [lepuomudeckre QyHKIMN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKOuH.
35 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbosplniee u HaWMeHbIee 3HAYCHHE
(YHKIMH HAa TPOMEKYTKE
33 Crenennas (yHKIMS C HaTypajdbHbIM M II€JBIM TOKaszateneM. EE& cBolicTBa u
' rpaduk. CBoiicTBa U rpaduk KOPHS N-0 CTENEHU
3.4 Tpuronomerpruueckue GyHKIIMH, UX CBOMCTBA U IPaPUKH
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel TpadukoB ¢yHknuil. CpoiicTBa  QyHKIUH,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocieqoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IOCIEI0BATENLHOCTEH
3.8 ApubdmMernueckas ¥ TeOMETpUUECcKas nmporpeccuu. @opmMyiia CI0KHBIX MPOIEHTOB
4 Hayana maTemarnueckoro aHaimsa
4.1 [IpousBomnas pynkuun. [IpousBoaHBIC DIEMEHTAPHBIX (PYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K HWCCICIOBAaHWIO (YHKIM HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOobIIEro ¥ HaWMMEHBIIEr0 3HaueHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHo3ecTBO, onepanuu HaJ MHOXKecTBaMHu. JluarpamMmel Ditnepa — Bernna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
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7.3

MHororpasHuku

7.4

Tena v NOBEPXHOCTH BPALECHUS

7.5

Koopaunats! 1 BEKTOpPEI
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

38



39



Hpoumto, mporymeposaHo 1 ckperuieHo

nevarsio J & ( 3@&&@%@&;& E JIMCTOB
Jlupexrop O.b.I'ycena

Hopmuer  (/4gX )
« QN&Q » _RE \“ = /H/,

M _L 0*.:_5:)2@@@ ﬂam

N 3 OAW T.0 EHAKUEBQ, - $3 ﬁpl_n )
§ /Y@ </
\ P .70 t_,\.\\ eC\VR
% 7
* o
[




