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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «Anredpa U Hadajga MaTeMaTH4YECKOIO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYTapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEABABISIEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, W TPAJHULMA POCCHICKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00€CIIEUMBAET OBJIAJEHHE KIIFOUEBBIMU
KOMIETEHIIMSIMH, COCTABIIIOIIMMHU OCHOBY JJIsi CAMOPAa3BUTHsI M HENPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed MIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECImeYMBACT HWHCTPYMEHTAIBHYIO 0a3zy Ui H3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJAJICBAIOT YHHBEPCAIbHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTopas (opMyIupyeT CBOU JOCTHKCHHS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUM OSKOHOMUKM U OOIIECTBEHHOM JKWU3HH, I1O3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJh30BaTh WX B MOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBAaET YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl W HauaJdl MaTeMaTHYeCKOro aHalh3a B CTapiledl IIKoJe ydaruecs
MOJIYYatOT HOBBIM OIBIT PEIICHUS MPUKIATHBIX 3a/Jad, CaMOCTOSTEILHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAMOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSIMHU U UX aBTOpPaMH.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcs Kak uyepe3 y4eOHbI Marepuaj, CIocOOCTBYIOUUN (OPMUPOBAHUIO



HAyYHOTO MHPOBO33PEHUS, TaK M dYepe3 cHenuduky ydeOHOU NesaTeTbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEIBHON
KOHICHTPAIIMM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3yJIbTarT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaJIM3a JIKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

CtpykTypa Kypca «Anredpa v Hadyajla MaTeMaTHIECKOTO aHAJIN3a» BKITIOYAET
CHEAYIOIINE COAEPKATECIbHO-METOIUYECKAE JMHUU: «YHHCIa W BBIYUCICHUS,
«Dyukuuu  u rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3y4alOTCAd Ha MPOTSHKEHUM ABYX JIET
OoOydYeHHs B CTapIIeh IIKOJIe, €CTECTBEHHO JOIOIHSIS IPYT APyra W MOCTEIEHHO
HACBIIIASICh HOBBIMM TE€MaMM H  paszaenamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJepKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUINH: airedpa, TPUrOHOMETPHSI, MaTeMaTUYECKUN aHalu3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamiuecs OBJIaAeBalOT BCE Ooliee
IIUPOKMM MATEeMaTUYECKUM almapaToM, Y HUX MOCJIEeI0BAaTENbHO (popMUpyeTCs U
COBEpILICHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYK) MOJENIb PEaJbHOU
CUTyallul, TPUMEHSTh 3HAHUA, TMOJyYECHHbIE B Kypce «Airedpa W Hadana
MaTEMaTUYECKOTO aHaJIU3ay, JIJIsl PEUICHUsI CaMOCTOSTENHHO CHOPMYITHUPOBAHHON
MAaTEMATHYECKOM 3a/1a4, a 3aTEM UHTEPIPETUPOBATH MTOTYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-MEeTOMYECKAs JIMHUA «YHHCIa W BBIYMCIICHUS 3aBEpIIACT
dbopMHpoBaHUE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedt mikoige oco0oe BHHUMAaHUE YIEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAKOIIMX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHATIBLHO BBIMIOJIHATL JIEUCTBUSL C HUMH, JA€IaTh NPUKUIKY, OICHHUBATH
pesynbrar. OOyyaromuecs TOJYYalOT HAaBBIKM MNPUOMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIAaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHHWS YU CJIOBBIX BBIPAXKEHHUI.

Jluans «YpaBHEHUSI U HEPABEHCTBA» PEAIU3YETCS HA MPOTSKEHUU BCETO
oOydyeHHsT B CTaplieil IIKOJE, MOCKOJBbKY B KaXIAOM pazfeie porpaMMbl
MPEAYCMOTPEHO pEIlIEHHNE COOTBETCTBYIOMUX 3ahad. OOyuaromyecs OBIaJI€BAIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApUPMUYECKUX U  TPUTOHOMETPUYECKUX YypaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
GyHKIHNA C TTOMOIIBIO TIPOU3BOMHON, PEIICHUM TPUKIAAHBIX 3a/ad W 3a7a4 Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBbIINX 3HadeHuW Qyukuu. JlanHas
colepKaTeNibHasl JIMHHUS BKJIIOYaeT B ce0s Takke QopMupoBaHHEe yMEHUI
BBITIOJTHATL pacuérbl 1o ¢GopmysiaM, MpeoOpa3oBaHUs IEJIbIX, PAMOHATBHBIX,



UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAK)KE BBIPAXKECHUI,
COJICpKAIINX CTENEHU U Jiorapudmbl. bmaronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JAJbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
aOCTPakTHOTO MBILIUICHUS Y4Yalluxcsl, (OPMUPYIOTCS HABBIKM JI€TyKTHUBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (opMamMu, MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIrJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOMYeCKass JHHUS «DYHKIMM U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpaduKoB, UCHOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3ahad U3 APYTUX y4eOHBIX
IPEIMETOB U PEATbHON MU3HU TECHO CBA3AHO KaK ¢ MaTEMAaTUYECKUM AHAIIM30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (pOPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HX
rpaduku. Marepuan 3TOl coAepKaTeIbHOM JTMHUM HALEJIeH Ha pa3BUTUE YMEHUN
Y HABBIKOB, IO3BOJSIOIIMX BbIpAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHaliu3a) IO3BOJISIET
CYLECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpOouTh Tpapuku (YHKIUH, ONpeAessITh HX HAWOONbIINE U HAWUMEHBIIHNE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWY4YlIero pElieHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HDKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOTMUECKOr0 U KPEaTUBHOTO
MBIIUIEHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJAIOLIUXCSI pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepxarenpbHO-MeToANYECKask TMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSILIIEHA  3AJIEMEHTaM  TEOpUM  MHOXKECTB.  TeopeTMKO-MHOKECTBEHHbIE



IIPEACTABICHUS MPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTEMAaTWKH U MPEIJIararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCTH LIKOJIBHUKY HMOHMMATh TEOPETHKO-
MHOKECTBEHHBIH $I3bIK COBPEMEHHOM MAaTeMAaTUKHM W HCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHaln3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaTEMaTHYECKOTO  MOJEIMPOBAHUS, KOTOpPBIE IPHU3BaHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUH, UCCIIETOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALNUN TOJYYECHHBIX PE3yJbTAaToOB. Takue 3aJaHusl BIUIETEHBI B Ka)KIbIA
U3 Pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepuai Kypca IIHPOKO MCIIONb3YETCs
JUISl peLeHUs] IPUKIIAAHBIX 3a1a4. 1Ipu penieHun peanbHbIX MPAKTHYECKUX 3aaad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BAaTh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobnemy. [lesTenbHOCTh O (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3aJja4 OpraHM3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Airedpa v Hagaia
MaTE€MaTHYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HM3ydeHHE Kypca anreOpbl MU Hadal MaTEMaTUYECKOIO
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
11 KIIACC

Yuciia 1 BbIYMCICHUS

HartypanbHbie 1 nienbie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

Crenensp ¢ pamoHaIbHBIM NTOKa3aTeneM. CBOICTBA CTENIEHHU.

Jlorapudm yucna. JleciTuuHbie U HATYypaJbHBIE JIOTApU(PMBI.

YpaBHeHNs U HEPABEHCTBA

[Tpeobpa3oBaHue BbIpaXEHHM, COIEPIKALIUX JOrapu(MBbI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPXKAIIUX CTETIEHH C PalMOHAIbHBIM
MOKA3aTEeIIEM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUU. PellleHne NMpUKIaIHbBIX 337a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHU.

CucTeMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HU.

DOyHKUMH U TPaPUuKH

Oyuknus.  I[lepuonuueckne  ¢GyHkuuud. [IpomMexXyTKM  MOHOTOHHOCTH
bynkuuu. MakcuMymbl 1 MUHUMYMBbI QyHKUMUA. HanOonblliee M HauMeHblee
3HaYeHHE (PYHKLIHUU HA IPOMEXKYTKE.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[Toka3zaTenbHas u Jorapupmuueckas GQyHKUINU, UX CBOWCTBA U rpauKH.

Hcnonb3oBanue rpadukoB GyHKIUN IS pelIeHUs YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (GyHKUMHA JUIs HCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

HenpepriBable GyHKIIMH. MeTo1 MHTEPBAJIOB ISl pEIICHHUS HEPABEHCTB.

[IpousBognast  Qyukmuu. ['eomerpuueckuii W (QU3WYECKU  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUH.  DopMynbl  HAXOXKIACHHS
MPOU3BOJAHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.



[TpumeHeHne MpoU3BOIHOMN K MCCIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHne HanbobIIero 1 HAMMEHBIIETO 3HaYeHUs (QYHKIIUU Ha
OTpE3KE.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4dllero pElEHUs B
NPUKIAIHBIX 3aJa4yaxX, [Js ONpPENENICHHs CKOPOCTH Ipolecca, 3adaHHOTO
dbopmyoit wiu rpadpuKoMm.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

WNHuTterpan, ero reoMeTpuyeckuili u (Qusnueckuid cMbicia. Berauciienue
uHTerpana no gpopmysne Herotona—JleriOnuiia.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBA, MPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKkoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JIPYTMX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aCIleKTaM pa3JIMuHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  MPO(EeCcCHOHATBHOW  JAEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHWEeM TJ00adbHOTO  XapakTepa HSKOJOTHYECKHX MpoOlieM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuuseepcanvomvie  nosmasamenwvhvle — Oelicmeus, — 0becneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00YYaowuUxcs (o0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

* BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



e BOCIIPUHUMATh,  (OPMYJIMPOBATh H  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpULIATENIbHbIC, €IUHUYHBIC, YaCTHbIE U OOIIuE;
YCJIOBHBIE;

eBBISIBJISITh ~ MaT€MaTU4YeCKHe  3aKOHOMEPHOCTH, B3aUMOCBSI3U |
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npejiaratb ~ KpUTEpUM  JJIsl  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYNH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY>KJIEHUS U BBIBOJIbBL;

e BBIOMpaTh croco0 pelieHus y4dyeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble nccnenoBarenbCckue JeHCTBUS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIEIOBATEIBCKAN HHCTPYMEHT IO3HAHMUS;
dbopMyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE€ U  JaHHOe, (OpPMUPOBATH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

e IPOBOJIUTH CAMOCTOSTEIHLHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBICHHUS,
mpoliecca, BBISBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOIIECCaMU;

e CAMOCTOSITEBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO pe3yJIbTaTaMm
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

e IPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TAaKXKE BbBIJBUTATh
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabota ¢ undopmarmeii:

e BBISIBJISITH ACPUIIUTH HHGOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HHTEPIPETUPOBATh HHMOPMAIMIO Pa3TUUYHBIX
BUJIOB U (hOPM TIPECTABICHUS;

e CTPYKTYpUPOBATh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUyuecKH;



e OLICHUBATh HaJEKHOCTD uHpopManun 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvmvie KOMMYHUKAMUGHbBIE  Oclicmeus, 0becneuusaiom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.

O6mieHue:

e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSIMHU
U TEIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY
3peHHS] B YCTHBIX M NMUCHbMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHUS IO X0y
pelICHUs 3a/1a4i, KOMMEHTHPOBATh IMOJTYyYEHHBIN pe3ysIbTaT;

eB XOJIc 00CYXICHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/IaeMOW TEMBHI,
pOoOJIEMBI, perIaeMoi 3a/1auM, BEICKA3bIBaTh UCH, HAIICJICHHBIC HA TIOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUHN; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

o IPEJICTABIIATH PE3YJIbTATHI PEIICHHS 3a/1a4H, SKCTICPUMEHTA, UCCIICIOBAHNS,
MIPOEKTa; CaMOCTOSATEIBHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4ETOM
3a]1a4 MPe3eHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

e IOHUMATh U UCIIOJH30BATh MPEUMYIIECTBA KOMAaHTHOW M MHAUBUIYATHHOM
paboTHl TpW pelnieHUH YYeOHBIX 3a/Jad; MPUHUMATh 1€ COBMECTHOU
NEATEeTbHOCTH, IUIAHUPOBATh  OPTaHW3allMI0 COBMECTHOM  paboTHI,
pacmpenenartb BuAbl padOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpoOIecC U
pe3yabTar paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

e YJaCTBOBATh B TPYMNIOBBIX (popmax paboThl (0O0CYKIaeHuUsI, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) Vuueepcanvnvie  pezynamuenwvie  Oeiicmeus, obecneuusaiom
G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJIAATH IJIaH, AJITOPUTM PELICHUS 3aJjauM, BBIOUPATh CIIOCOO PEIIEeHus ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

eBIIAZICTh HAaBBIKAMH  TIO3HABaTEeNIbHOM  pediekcud Kak  OCO3HAHMSA
COBEPLIAEMBIX IEUCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJibTara pelieHus MaTeMaTUYeCKOM 3a7auu;



e IPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IPU PEIICHUU 3a]1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBUE peE3yJbTaTa IEJId W YCIOBUIM, OOBSICHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero obmiero oOpa3oBaHHS JOHKHO 00€CIeYrBaTh JOCTHKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

11 KIIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATHUSAMH: HATypAIbHOE, ILEJNOE YHCIO; HCHOJIb30BAThH
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YUCIIa HA MPOCTHIE MHOXKUTEIN
JUIS PELIeHUs 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBaTh MOHATUSAMU: JOrapu(pM YHCIA, ECATUYHBIE U HATypajbHbIE
JorapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW I TpeoOpa3oBaHUs  BBIPAKECHHI,
ONEPUPOBATh TOHATUSAMM: IOKA3aTEIbHOE YpPAaBHEHHE WM HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUH, CoAepXKallluX Jorapu@msl;
ONEepUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JJOTrapu(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpocTeENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPaBHEHHUW U €€ PELICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUISA PELICHUS NIPAKTUYECKUX 3a1ad.

Haxomute pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEUW PAllMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKe alreOpbl, COCTABIATH
BBIPDAKEHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAaHUEM arliapara ajareopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MOHATUAMM: TepuoAndeckass  (YHKLUUS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMM, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U



HauMEHbIlIee 3HA4YeHUS (QYHKIUU Ha MPOMEXKYTKE; HCIOJIb30BaTh WX IS
uccienoBanus QyHKINU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUKHd MOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKLMI; N300paxaTh UX Ha KOOPAWHATHOW IIOCKOCTU U
VICITOJIB30BATh JJIs PELICHUS] YPABHEHHUI U HEPABEHCTB.

N306paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpaUKy JTUHEHHBIX YpaBHEHHI
Y WCIIOJIB30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUN.

Hcnonp3oBath rpadpuku (QYHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh MOHSATUSIMHU: HENPEPBIBHASL (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCITI0JIb30BaTh FEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI POU3BOIHOM AJI peLICHUs
3a1ad.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH IPOU3BOIHBIE
CYMMBI, TPOU3BEIAEHUS, YACTHOTO (DYHKITUI.

Hcnonb30BaTh NPOU3BOAHYIO IS UCCIEA0BAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, TPUMEHSTh PE3YJIbTAThl UCCIEIOBAHUA K IOCTPOCHHIO TPa(HUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUSA HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATHSAMHU: TEpBOOOpa3HAasT W  HUHTErpall; MOHHUMATH
F€OMETPUYECKUIA U (PU3NYECKU CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hble 3J€MEHTAPHBIX (DYHKUMMN; BBIYUCIATH MHTETpall
o ¢popmyne HeroTona—JIeiOuumna.

Pewars mpukiiagHele 3aJa4d, B TOM YHUCIE COLUAIBHO-DKOHOMHYECKOIO M
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
CreneHsb ¢ palioOHaJIbHBIM MTOKA3aTENEM.
1 [TokazarensHas pynkus. [lokazaTenpHbIe 12 1 bubmmorexa LIOK
FHII. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIHUS.
2 HorapniMquCKHe Q)yaBIfIleHI/DI u 12 bubmorexa HOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIMH A UX
3 r pa(bI/IKI/I TTpI/IFOHOMeT (bpi]tli{eclllme 9 1 bubmorexa LOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmmoteka IIOK
4 IIponsBonHas. IIpuMenenue npon3BoaHON 24 1 https://m.edsoo.ru/f11cdafd
bu6mmoteka IIOK
° Hiterpart it ero mpMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [{OK
6 Cueremst ypasHenit 12 1 https://m.edsoo.ru/f11c4afd
7 HatypanibHble u 1esbe urcia 6 bubmmorexa [IOK
P t https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 9 bubnmorexa LIOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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HOYPOYHOE INIVIAHUPOBAHUE

11 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 CreneHsb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM 1 1 enens bubmroreia LIOK
https://m.eds00.ru/a52939b3
2 CBo#iCTBa CTCIICHU 1 I nezens bubmmorexa [IOK
https://m.edso0.ru/ff601408
3 [IpeoOpazoBaHue BEIpAXKCHUH, 1 1 Henens bubnnorexa [JOK
COZIEPIKAIIMX PAlMOHAIBHBIE CTENIEHU https://m.edsoo.ru/3d87e248
4 [Ipeobpa3oBaHue BbIpaxeHHH, 1 2 Hepenst bubnnorexa [JOK
COZIEPIKAIMX PAallMOHAIBHBIE CTENIEHU https://m.eds00.ru/343c6b64
5 IIpeoOpa3oBaHue BBIpAKEHUIH, 1 2 Hepenst bubmmnoreka HOK
coJiepaKallMX palOHAJIbHBIE CTEIIEHU https://m.edso0.ru/4064d354
6 [TokazarenbHble ypaBHEHUS U 1 2 Hepenst bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/be76320c
7 IlokazarenbHble ypaBHEHUS U 1 3 menenst bubmuotexa [JOK
HEpPaBEHCTBA https://m.edso00.ru/3d408009
8 ITokasaTenbHbIE YpaBHEHUS U 1 3 Hezenst bu6muoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [TokazarenbHble ypaBHEHUS U 1 3 Henenst bubmuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokazarenbHble ypaBHEHUS U 1 4 Henerst bubmuotexa [JOK

HEpaBEHCTBA

https://m.edsoo.ru/536de727



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
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1 [TokazarenbHast GyHKIHS, €€ CBOMCTBA U 4 Heperst Bu6muotexa [JOK
rpaduk https://m.edso0.ru/85bc8132
Konrtponsnas padora o reme "CreneHb 4 nenenst
C pallMOHAIBLHBIM TIOKA3aTEJIEM.

12 [Toka3zarenbHast QyHKIIHSL. bubmmorexa [JOK

https://m.edso00.ru/58e8e2f2
[Toka3zaTenbHbIC YpaBHEHUS U
HepaBeHCTBA"
5 Henens bubnunoreka LIOK

13 Jlorapugs nena https://m.edsoo.ru/3e3230d4

14 JlecaTU4HBIE U HATypAJIbHbBIE 5 Hepens bubnuorexa [IOK
norapu@mbl https://m.edsoo.ru/lea72162

15 [IpeoOpazoBaHue BBIpAXKEHUH, 5 Hezenst bubnnoreka [JOK
COZIep KAIHX JIOTapU(MBI https://m.edsoo.ru/da48154c

16 IIpeoOpa3oBaHue BBIpAKEHUIH, 6 Hezenst bubmmnoreka HOK
COJIepKaIIHX JIOTapU (MBI https://m.edsoo.ru/4beffO3b

17 [IpeoOpazoBanue BhIpaXKEHUH, 6 Henens bubnnorexa [JOK
coJiepKalux JorapupmMbl https://m.edsoo.ru/fe189f2d

18 [Ipeobpa3oBaHue BbIpaxeHHH, 6 Hezenst bubnnorexa [JOK
COJIepKaLIHX JIOTapU (MBI https://m.edsoo.ru/fadb8aas

19 Jlorapudmuueckue ypaBHEHUS U 7 venens bu6muoreka [JOK
HEpPaBEHCTBA https://m.edso0.ru/3034724e

20 JlorapudmMuueckre ypaBHEHUS U 7 Hepens bubmmoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9

91 Jlorapudmuueckue ypaBHEHUS U 7 venens bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/9e3f4bc9

99 Jlorapudmuueckue ypaBHEHUS U 8 nenens bu6muoreka [JOK

HEpaBEHCTBA

https://m.edsoo.ru/15bclcfb
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93 Jlorapudmuueckas pyHkuus, eé 8 nenens Bu6muotexa [JOK
CBOlCcTBa U Tpaduk https://m.edso0.ru/d68bbe9d
24 Jlorapudmuaeckas Gpynkuus, e 8 Henens bubmuorexa [JOK
CBOWCTBA U TpaduK https://m.eds00.ru/9d102051
o5 Tpuronomerpuueckune GyHKIIUU, UX 9 nenens bubmmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKIUH, UX 9 menens Bbu6motreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuieckue GyHKIUH, UX 9 menens bubnuorexa [IOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
98 Tpuronomerpuyeckue GyHKINH, UX 10 menerns bubmmoreka [JOK
CBONCTBa U rpaduku https://m.edsoo.ru/24ab3c53
29 [Tpumepsl TPUTOHOMETPHUYESCKHUX 10 Henernst bubmmoreka LIOK
HEpPABEHCTB https://m.edso0.ru/5272b9al
30 [Tpumepsl TPUTOHOMETPHUYESCKHUX 10 Henernst bubnmorexa LIOK
HEPABEHCTB https://m.eds00.ru/0c837397
31 IIpuMepsl TPUTOHOMETPUYECKUX 11 Hepmemnst bubmmnoreka HOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
32 [Tpumepsl TPUTOHOMETPHUYESCKHUX 11 Henenst bubmmoreka LIOK
HEpPABEHCTB https://m.eds00.ru/0f903c75
KonrtponsHas pabora no teme 11 venens
"Jlorapudmuueckas GyHKIHS.
JlorapudmMuueckre ypaBHSHUS U
but6mmorekxa [IOK
33 HepaBeHCTBA. T pUTOHOMETPHUYECKHE

GbyHKIMHT B BX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"

https://m.edso0.ru/10130727
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34 HenpepoiBHbIC () yHKITUH 12 venens Bubnuorexa LIOK
Pep yHEH https://m.edsoo.ru/403bfb0d
35 MeToa HHTEPBAIIOB JIIS PEIICHHS 12 nenens bubmmorexa [JOK
HEpPaBEHCTB https://m.edso0.ru/6db0b423
Merto1 MHTEpPBAJIOB ISl PELICHUS 12 nenenst bubmmorexa LIOK
36
HEPABEHCTB https://m.edsoo.ru/0adbcelb
13 nenens bu6nunorexa LIOK
37 Hpomssonas pymkin https://m.edsoo.ru/0731ad3d
13 nenens bubnunoreka LIOK
IT
38 POH3BOHAS (pyHKKLIAM https://m.eds00.ru/723dd608
['eomeTprueckuii U GU3NICCKUI CMBICIT 13 Henenst bubmmorexa LIOK
39 .
MPOU3BOAHOMN https://m.edso0.ru/6c8d36ff
40 I'eomerpuuecknii 1 PU3NIECKUIA CMBICTT 14 menerns bubnnoreka [JOK
MIPOU3BOJHOMN https://m.edsoo.ru/a413eca9
41 ITpon3BoiHBIE NIEMEHTAPHBIX (QYHKLINH 14 menens bubamorexa LOK
P A P YR https://m.edsoo.ru/c7550e5f
42 ITpon3BoiHbIE NIEMEHTAPHBIX QYHKINI 14 neners bubmmorexa LIOK
P A P YHEH https://m.edsoo.ru/14ab3cdb
43 [Ipon3BoHasE CyMMBI, IPOU3BEACHHS, 15 Hepenst bubnnorexa [JOK
94acTHOTO (DYHKIMH https://m.edsoo.ru/c12a0552
44 [Ipon3BoHasE CymMMBI, IPOU3BENCHMS, 15 Henenst bu6muoreka [JOK
9acTHOTO (yHKITUI https://m.edso0.ru/d598f201
[Ipon3BoiHast CyMMBI, TPOU3BEACHHUS, 15 Henenst bubmuoreka [IOK
45 .
4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
[Ipumenenne npou3BOIHON K 16 Henens
46 I/ICiJ'IC OBaHI/Hop(b K iﬁ Ha bubmmorexa LIOK
A YT https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB M 9KCTPEMYMBI
47 IIpuMeHeHne NpOU3BOJHOM K 16 nenens bubmuotexa [JOK
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WCCIICIOBAaHMIO (PYHKIIMIA Ha
MOHOTOHHOCTh M SKCTPEMYMBI

https://m.edsoo.ru/a8ca5ad4

[IpuMeHeHne NpoOU3BOJHON K 16 nenens
48 UCCIIeIOBAaHMIO (PYHKIMI Ha bubmmorexa [JOK
A YHIH https://m.eds00.ru/Ob411edd
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOHON K 17 nenens
49 nccaeaoBaHuio pyHKIUN Ha bubmorexa LHOK
a YHEI https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxneaue HauOOJIbIIETO U 17 nenens
50 HaWMEHBIIIETO 3HAYCHUS (PYHKIIMHM HA bubmorexa [IOK
YHEI https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenune HanOOJIBIIErO U 17 Henens
51 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA bubmorexa [IOK
YHKI https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenue HanOOJIbIIETO U 18 Henens
52 HauMEHBIIETo 3HauYeHus1 QYHKIUU Ha bubmorexa [JOK
YHKI https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HauOOJIBIIErO U 18 Henens
53 HaWMEHBIIIETO 3HAYCHUST (QYHKIIUHA HA Bubmorexa IIOK
YHEI https://m.edsoo.ru/d9469916
OTpe3Ke
Haxoxnenne HauOOJIBIIErO U 18 Henens
54 HAaWMEHBIIETO 3HaUYeHUsI (PYHKIIUU HA Bubmorexa IIOK
yH https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HauOOJIBIIErO U 19 Henens
55 HaMMEHBIIETO 3HaYeHUs PYHKIUHU Ha bubmorexa I[JOK
YHKI https://m.edsoo.ru/86adcbfd
OTpe3Ke
56 [IpuMeHeHe TIPOU3BOIHOM IS 19 nenens bubaunoreka IIOK

HaXOXIACHUA HAWJITYUIICTO PCIICHUS B

https://m.edso00.ru/13205d80
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MIPUKJIAIHBIX 3a/1a4ax, JJIsl ONpeaeTICHUS
CKOPOCTH TIpoIIecca, 3aJaHHOTO
dhopmynoit uiu rpagukom

KonTponbHas pabota mo Teme 19 uenenst
S7 "IIponsBonHas. Ilpumenenue bubmorexa LIOK
P 4P https://m.eds00.ru/f8ed5f99
MIPOU3BOIHOM
58 ITepBooOpasuas. Tabmuia 20 menens bu6mmoteka [JOK
epBOOOpPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpasnas. Tabmuia 20 menens bubmmoreka [JOK
epBOOOpa3HBIX https://m.edso0.ru/30c3697b
60 Wurerpan, reoMeTpu4ecKuil u 20 nenenst bubnmnorexa LIOK
(bu3nUecKuil CMBICT HHTETpaja https://m.eds00.ru/391272c9
61 HHTerpai, reoMeTpuyYeCKuil 1 21 nepenst bubnnorexa [JOK
¢u3nyueckuil CMbICT UHTErpaja https://m.edsoo.ru/d359fb5f
62 WuTerpan, reoMeTpuueckuii u 21 nepenst bu6moteka [IOK
¢bu3nveckuii CMbICI HHTErpaia https://m.edsoo.ru/07eb464b
63 Beruuciienue nuterpaia mo gpopmyie 21 nepens bubmmoreka [JOK
Herorona—JleitOaumna https://m.edsoo.ru/b9b225c3
64 Brruncnenmne unrerpana no ¢popmyie 22 Hepenst bubnnorexa [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/b800deb4
65 Brruucnenue nnterpana mno gpopmyine 22 nepenst bu6muoreka [JOK
Herorona—IJlelibuuna https://m.edsoo.ru/f5eed075
Berunciienue nuterpaia mo gpopmyie 22 nepens bubmuoteka [JOK
66 .
Herorona—IJleitOnuna https://m.edsoo.ru/41da431a
67 Cuctembl TUHEHHBIX YpaBHEHUN 23 Henens bubmmoreka IIOK
P https://m.edsoo.ru/b648235a
5 5 23 "enens but6mmoreka [IOK
68 Cuctembl TUHEHHBIX YpaBHEHUT

https://m.edsoo.ru/5ab83864
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Pemenne npukiagHelx 3a1a4y ¢

23 Henens

bubnunoreka LIOK

09 HOMOIHHOUCHCTGMH HIHHCHHRI https://m.edsoo.ru/a4d65ee5
YPaBHEHMM
Pemenue nmpukinaaueix 3amad ¢ 24 uenens
70 IIOMOUIbIO CUCTEMBI JINHEHHBIX bubmmorexa [JOK
. https://m.edsoo.ru/aa5962el
YpaBHEHUI
Cucrembl U COBOKYITHOCTH LIEJIBIX, 24 genens
71 palMOHAIBHBIX, UPPALUOHAIBHBIX, bubnuorexa [IOK
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKUX https://m.eds00.ru/48190472
YPaBHEHUW U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX, 24 menens
79 palOHaIbHBIX, UPPALMOHAIIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUN U HEPABEHCTB
Cuctembl U COBOKYITHOCTH LIEJIBIX, 25 Henens
73 palOHAaIbHBIX, UPPALUOHAIIBHBIX, bubmuoreka [IOK
MOKa3aTeIbHbIX, JJIOTapu(PMUIECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUU U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIEJIBIX, 25 Henens
74 paloHaIbHBIX, UPPALNOHAIIBHBIX, bubnuorexa [IOK
MOKa3aTeIbHbIX, JOTapHU(pPMUIECKIX https://m.edsoo.ru/81cccfe9
YpPaBHEHUI U HEPABEHCTB
75 Hcnons3oBanue rpadukoB QyHKIIUH 25 nenens but6mmorekxa [IOK
JUISl pELLIEHUs] YPABHEHUN U CUCTEM https://m.edso0.ru/039949bf
76 Hcnons3oBanue rpagkoB QyHKIHNA 26 Hepnenst bubnmorexa LIOK
JUISl pEIIEHUs YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
7 [TpumeHeHre ypaBHEHHI, CUCTEM H 26 nenenst bubmmoreka LIOK

HEPABEHCTB K PELICHUIO

https://m.edso0.ru/ca878deb
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MaTeMaTUYeCKHX 3a/1a4 U 3aJ1a4 13
pa3nMYHbIX 00JacCTei HayKH U peallbHOM
KU3ZHU

KonTponbHas pabota mo Teme 26 uemenst
78 "NHTerpan u ero npuMeHEHUsl. bromorexa LIOK
. https://m.edsoo.ru/471c735b
Cucremsl ypaBHeHUI"
79 HarypanbsHsle u nenble yncia B 3aa4ax 27 Hepenst bubnuorexa [IOK
13 peajbHOM )KU3HU https://m.edsoo.ru/3cee1327
80 HatypanbHble 1 1ienbpie yrcia B 3aa4ax 27 nenens bubnuorexa [JOK
U3 peaibHOM KU3HU https://m.edsoo.ru/a35a131d
81 HatypanbHble 1 1ienble yrciia B 3a7a4ax 27 nenenst Bbu6motreka [JOK
W3 peaIbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKy AEMMMOCTH TETBIX YUCEI 28 neens bubmorexa LIOK
https://m.eds00.ru/51696a67
83 [Tpu3Haku JETUMOCTH TEIBIX YUCEIT 28 nepes bubnmorexa HOK
https://m.edsoo.ru/fab81c0e
84 [Tpu3Haku JeTUMOCTH LENBIX YUCEI 28 Henens brbmmorexa LIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 0600IICHNE, 29 nenens bubanoreka [JOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edso0.ru/0312cf8c
86 [ToBTOpenue, 0600IICHNE, 29 menens bubaunorexa [JOK
cUcTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 0600IICHNE, 29 nepenst bubaunoreka [JOK
cucTeMaTu3anus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, o6o0mEH e, 30 Henens but6mmorekxa [IOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpeHnue, 0600IIEHNE, 30 nenens bubanorexka [JOK

cucTeMaTu3alnus 3HaHU. Y paBHEHUS

https://m.edsoo.ru/9c44c6ca
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90 [ToBTOpenue, 0600IICHNE, 30 menens bubmmoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpenue, 0600IICHNE, 31 nenenst bubmunoreka [JOK
cucreMarusanus 3HaHuil. HepaBencrsa https://m.edsoo.ru/a86014el
92 [ToBTOpeHuE, 0600MIIEHNE, 31 menens bubnunoreka LIOK
cucrtemaTtusanus 3Hanuil. HepaBeHctna https://m.edsoo.ru/5¢c45a60a
93 [ToBTOpeHnue, 0000IICHNE, 31 menens bubmmorexa [JOK
cucrtemaTtusanus 3Hanuil. HepaBeHctna https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 0000IICHNE, 32 nenens bubnuorexa [JOK
cucreMarusanus 3HaHuil. HepaBeHcrBa https://m.edsoo.ru/c3d4b282
[ToBTOpeHME, 0000IIECHNE, 32 Hegens
. bubmuorexa [JOK
95 cucteMaTu3anys 3Hanuii. CucTeMBbl
. https://m.edsoo.ru/a20b8a4c
ypaBHEHUN
[ToBTOpenue, o6o0IIEHNE, 32 uenens
96 cucTeMaTtu3anys 3Hanuii. CucTeEMBI bubmorexa [OK
. ' https://m.edso00.ru/a012476d
ypaBHEHUH
97 [MoBTOpenue, 0600IICHNE, 33 nenens bubmmoreka LIOK
cucremaTusanus 3HaHuil. DyHKuuu https://m.edsoo.ru/d620c191
08 [ToBTOpenue, 0600IICHNE, 33 nenens bubnuorexa [JOK
cucremaTtusanus 3HaHuil. yHkuumn https://m.edso00.ru/7017196f
99 Hrorosas koHTpoibHasa padbora 33 »enens Bbubnuorexa LIOK
p p https://m.edso0.ru/513c9889
34 »enens bubnunorexa LIOK
100 Hrtorosast KOHTpOJIbHAs paboTa
TOTOBAT KOHTPOJILHAA pAbOT https://m.eds00.ru/2276973
O0001enue, cucTreMaTH3alus 3HaHUH 34 "enens
101 3a Kypc anreOpbl U Hayvall bubnuorexa [IOK

MareMarudeckoro anaiansa 10-11
KJIACCOB

https://m.edso0.ru/3330f7ef
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O0001menue, cucTreMaTH3aIusa 3SHAHUH

34 nenens

102 3a Kypc aiare0pbl 1 Haval 1 bubmmoreka [JOK
MaremaTudeckoro anammsa 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

11 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yabrara
1 Yuciia 1 BBIYUCIICHUS
OnepupoBaTh MOHATUSMHU: HATypaJlbHOE, 1LIEJI0O€ YHUCIIO; HCIO0JIb30BaTh
11 IIPU3HAKN JEJIMMOCTH LEIBbIX YMCEJ, Pa3JIOKEHUE 4YKCIa Ha IPOCTHIE
MHO’KUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C pallMOHAJIbHBIM [T0Ka3aTeleM
13 OnepupoBaTb  MOHATUSAMHU:  Jorapum  uucna, JECATUYHBIE U
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHHUsI U HEPABEHCTBA
[IpumeHsITH CBOMCTBA CTENEHU MJii IPEeoOpa3oBaHUsl BbIPAKECHUI,
2.1 OIEpUPOBATh IOHATHSAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BoimonHATe 1peoOpazoBaHUsl BBIPAXKEHUM, COJEpXKALIUX JIOTapU(PMBbL;
2.2 OINEepUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHUHM U HEPABEHCTB
2.3 HaxoauTs perienns npocTeimmux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul PELICHHUS
MIPAKTUYECKUX 3a7a4
25 Haxomute  pemreHHss OpOCTEHINIMX  CUCTEM M COBOKYITHOCTEW
' paloHaIbHBIX YPABHEHUN U HEPABEHCTB
MonenupoBaTh peanbHbIE CUTyallUM Ha SI3bIKE anreOpbl, COCTaBIATH
25 BBIPQXCHMSI, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHIO 33JauH,
' HCCJIEN0BATh IIOCTPOEHHBIE MOJEINW C HCIHOJIB30BAaHWEM ammapara
anreOpbl
3 OyHKIMK U TpaduKu




OnepupoBaTh MOHATHSMU: TepUOAWYECcKas (QYHKLUSA, MPOMEKYTKH

MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMma (DYHKIIMH, HauOoOJbIIee H

3 HaMMeHbllee 3HaYeHHUs (PYHKIMU Ha MIPOMEXKYTKE; MCIOIb30BaTh UX JUIA
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATh MHOHATHSMM: OIpe/eNeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHJIYKIHH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pPACCYKIEHUS IpU pPELIEHUU 3ajad,
OLICHUBATh  JIOTMYECKYIO  IPAaBUIBHOCTb  PACCYKICHUH;  yMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, OINEPALUU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis ONUCaHUs pealbHbIX IPOLECCOB U SBJICHUHN U IIPU PELICHUN
3ajja4, B TOM 4YHCIE€ W3 JPYTUX YUeOHBIX NPEIMETOB; YMEHHE
ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBarh MOHATUSAMU: HaTypalbHOE YHCIIO, IEJI0€ YHCIIO,
CTENEHb C LIEJIBIM I0KA3aTEIEM, KOPEHb HAaTypalbHOW CTENEHHU, CTEIIEHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PAalUOHAIBHOE YHCIIO,
UPpAllMOHATIBPHOE  YWCJIO,  MHOXKECTBA  HATYpaJbHBIX,  LENbIX,
pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBbIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
oO1iee kpaTHOE, aNropuT™ EBKIMIA MU pelIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHE OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuuecKas porpeccus,
OeckoHeYyHO yOBbIBaroIlasi TeOMETpHYecKass IPOrPecCcHs; yMEHHE
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHIATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIGKCHBIX 4ucen  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUEe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATHSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, MPPALUOHAIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHME OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILBIO PA3JIMYHBIX NPUEMOB; pEIIAThH
YPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI [UIsl PELICHUs] MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIIMM, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJIbllIee M HaUMEHbIIIEe 3HAUECHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHAs (YHKIIHSA, aCUMITOTHI Irpaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHBIN
MHTETpall; YyMEHHE HAXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, 4YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHME HCMOJIb30BaTh MPOU3BOJIHYIO JI HCCIEAOBaHUA (YHKIIHM,
HaXOJUTh HaMOOJbIIME M HAUMEHbIINWE 3HAYEeHUS (YHKUMUH; CTPOHUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM amlmapara MaTeMaTH4ecKoro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXAEHUS HAWIy4dlIEro

p€mi€HUA B NPHUKIAJHBIX, B TOM YHCJIIC COIHAIBHO-DKOHOMHWYCCKUX M




(UBUYECKUX 3a/1auax; HAXOAUTh IJIOMAIN U 00BEMBI (PUTYp C TTOMOIITBIO
HHTeIpaJIa; HpI/IBOI[I/ITB HpI/IMepr MaAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (QYHKUUH, TUHEWHas (yHKUWSA, KBaJpaTHYHAS
byHKIHS, parmoHanbHas byHKIHS, CTereHHas byHKIHS,
TpUTrOHOMETpHUUYeCKHe  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GbyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKUUN, BBIIOJIHATH IMPeoOpa3zoBaHUs
rpaduKoB (GYHKLHUH, UCIIOJIB30BaTh I'PaQUKH AJIs U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCTBa W rpadukm QyHKOMA yIs
pelleHys] ypaBHEeHUH, HEPaBEHCTB U 3a/1au ¢ IapamMeTpaMu; U300paxkaThb
Ha KOOpPJAMHATHOM IIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JacTH yIpaBJIeHUS TUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEJ0BaTh IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

VYMeHue onepupoBaTh MOHATUSAMU: cpelHee apudmMeTHueckoe, MeIUaHa,
HauOoJblllee W  HauMEHbIllee 3HA4YeHMs, pa3Max, JUCIepCHs,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJeKaTb,
MHTEPIPETUPOBATh MH(GOPMAIMIO, TMPEACTABIECHHYI0O B TaliHIax, Ha
quarpaMmax, rpagukax, OTpaXarollylo CBOMCTBA peaIbHbBIX MPOIECCOB U
SBJIEHUH; MPEACTaBIATh HH(OOPMALIUIO C TOMOLIbIO TAOJIUI U AUAarpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpaguueckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIBIO  JIMarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHSAMHU: CIyYalHBIM OMNBIT W CllydallHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHysn, koMOMHAaTOpHBIC (GaKTHl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHONM BeNWYMHBI, (YHKUMU pacOpelesieHus U IJIOTHOCTHU
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PACIpPEICICHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TPUBOAUTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCENT B MPHUPOAHBIX M OOIICCTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCYXKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATH HOJIy‘ICHHBIﬁ pe3yiabTart

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroiy, CKpEeIIMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, yrou
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pellleHnn 3a1a4 W3ydeHHble (aKThl U TEOPEMbI IJIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN
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YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBPIJ'II:HI—;IfI MHOTI'OrpaHHUK, CEYCHUC MHOI'OI'paHHHUKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

MPSAMOYTOJIBHOTO Tapajielenunesa, nupamMubl, MPU3MBL, LWIAHJPA,




KOHYyCa, Iapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHHs KOHYCa M LUJIUHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKH, (UTYPBl U MOBEPXHOCTH
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpesesieHns u3y4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOMCTBaxX M NMpPH3HAKaX reOMETPUYECKUX (UTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
NapajuIeNIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEITUYHMHBI (IIMHA,
yroj, IUIOIMIAAb, OOBEM) MPHU pPEUICHHM 3a1a4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCA, IWIUHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPJIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJISIPHOE TIPOM3BEJCHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS pEIICHWs TEOMETPUYCCKMX 3aJad W 3ajad JAPYruX Y4eOHbBIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBICHHWI; YMCHHE pPAacIO3HaBaTh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHEC IIPHUBOJIHNTDH




NpuUMEPLI MaTEMAaTHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA POCCUHMCKOM U  MHUPOBOH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

Kon
1 Yucna u BBIYUCIECHUSA
11 HarypanbHble u niensle yncna. Ipu3Haku AeIMMOCTH LENbIX Yncell
12 Panuonanenple uuciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBusa ¢ apudmeTnyecKkuMu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenensb ¢ nensIM nokasareneM. CreneHb ¢ pallMOHAIbHBIM MOKa3areneM. CBoiicTBa
' CTETEHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHble  4ucia. ApupMETHYECKHE ONEpalu C JEeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHU
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppanuoHanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUECKre YpaBHEHUS
2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA
2.6 UppanmonanbHble HepaBeHCTBa
2.7 [TokxazarenbHble U TorapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKu




OyHKIUs, crnocoObl 3amanus (QyHKiuu. ['paduk (yHkmuu. BzammHO oOpaTHBIC

3 ¢yukunu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKINHI
Ob6nacTe ompezeneHuss W MHOXKECTBO 3HaueHud ¢GyHkuuu. Hymm dyHknum.
3.9 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBI (yHkuud. HauOomnbliee u HavMeHbllee 3HAYEHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHBIM W IIeNbIM TokaszarteneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, ©X CBOWCTBA B rpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMeTpuueckas nmporpeccuu. opmyna ciI0KHBIX TPOIICHTOB
4 Hauana maremaTtnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIIUN
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 OKCTpeMyMbl. HaxoskaeHne HauOOoNbIIero ¥ HauMEHBIIET0 3HA4YeHUs (PYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTterpan
5 MHoOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHatsl 1 BEKTOPBI




IIpunoxenne 1 KoHTpo/IbHO-U3MepHTEIbHbIE MATEPHAJIBI

Konrponbnas padora 1
CrerneHp ¢ pallMOHABHBIM MoKa3arteneM. [TokasarenbHas Gpynkuus. [lokasarenbHble
YpPaBHEHUS U HEPABCHCTBA

1 sapuanm
EICEENEIL
_ I | - |_
1. CpaBHUTb umcia: 1) 2 s ; 2) 3y 13
(1123x
5] =5 ey
2. Pemnts ypapHenue: 1) |2 :2) 47°+2°-20=0.
I'E.]x 11
3. Pemmts Hepasencteo 4/ > 3
(g -1
1§x_ﬁf:.i |Ii =1.
4. PernTh HEpaBeHCTBO: 1) 5:2) 13
{ 3%4Y = 1728,
5. PemuTs cucteMy ypaBHEHH 279¥ = 5832.

6. Pemmuts ypaBHeHHE 737 =232,

KonTponbhas padota 2
Tpuronomerpuyeckue GyHKIUHU U UX rpaduku. TpuroHomeTpruuecKkue HepaBeHCTBa

1 sapuanm

1. Haiitu o0nacTh onpeeneHrs 1 MHOKECTBO 3HaU€HUN (PyHKIINU
y = sinx + 2

2. BBIACHUTE, ABIsAeTCA MM GYHKIHSA Y = X2 + COSX YETHOM HJIH HEYETHOM.
3. JlokazaTh, 9To (PYHKITUSA Yy = COS ;X ABJSIETCA MEPUOIUUECKON ¢ mepuogoM T=3m.
4. HaiiTu Bce nmpuHaANEXKaIIUe OTPE3KY [ - T; T | KOPHU ypaBHEHUS

. 1
SINX =— ¢ noMoIukko rpaduka GyHKIUH.
Vs



5. TToctpouts rpaduk PyHKIHK y = SINX — | 1 HAWTH 3HAYEHUS apIyMEHTa, IPH KOTOPBIX

(bYHKI_II/IH BO3pacCTacT, IPUHUMACT HauOoJIbIIIeE 3HAUECHUS.

KoHntposnbnas padora 3
IIpou3BogHas U ee IpUMEHEHUE
1 sapuanm

1. Haiitu s5xcTpeMyMBbl () yHKITHIA:
1) f(x)=x3—2x*x+3; 2) f(x)=¢* (5x —3).

2. Haiity uHTepBaNbl Bo3pacTanus u yosBanus GyHkmun  f(X)=x3 —2x%+x+3

3. Iocrpouts rpaduk Gpyskmmn  f(X)=x3—2x%*4x+3.

4. Haiitn HaubonbIuee 1 HanMeHbIee 3Hadenus pyaxmmn f(X)=x> —2x%+ x +3 Ha oTpeske
[0:;>1].

5. Cpenu npsSIMOYTOJIBHUKOB, CyMMa JITMH TPEX CTOPOH Y KOTOPHIX paBHa 20, HAWTH
MPSIMOYTOJIBHUK HAUOOJIBIIEH MIOIAIH.

KoHnTtposnbHas pabora 4
CucreMsl ypaBHEHUN
1 sapuanm

t Brerunciure % y 0, eciu (Xo;y 0) - pemeHne
lox=lg(2-y)
7Y=L

CHCTEMBI ypaBHEHHUI
2.  PemmTe cuctemy ypaBHEHUI

{3* .2 =576,

log,(y—x) =2

3.

[TycTh (xo,y 0) - PEIIEHUE CUCTEMBI

3 2

ypaBHeHHit X Ty Xy

" +0x,.
HaI/I,I[I/ITe SHAYCHUEC BBIPAKCHUA .Xb



Pemmite cucremMy ypaBHEHUN METOJIOM
MOJICTAHOBKH

X+y=4,

l93x+1)+2¢ +7=(y—2)* +Ig(3x+).

Borunciure 'Xb-l_yo , €CIIN (Xo;y 0) -

pELICHUE CUCTEMBI YPABHEHUN
\/X—B =y
x—3-y=2

KoHntpoinbHas padora 5
Hrorosas

1 sapuanm

HaiinuTe 3HaUeHUE BBIPAKCHHUS: (lugz 16 )'(109_'536 )

B netnem narepe Ha kaxxaoro ydactHuka nosaraercs 40 r caxapa B geHb. B narepe 160
yesoBeK. CKOIBKO KMJIOIPaMMOBBIX ITa4YeK caxapa MOHa00uTCs Ha BeCh Jarepb Ha 6
Hen?

Haiinnre kopeHb ypaBHeHUs * 32-4x=4 .

3a KpyTJblii CTOJ Ha 5 CTYJIBEB B CIy4allHOM IOPSJIKE PACCAKUBAIOTCA 3 MAJIbUMKa U 2
neBouku. Haligute BEpoOSITHOCTB TOTO, UTO JIEBOUKH OYIYT CUIETH PAIOM.

ITepBslii crutaB conepxkut 5% menu, BTopoit — 11% menu. Macca BToporo criaBa
0omb11e Macchl epBoro Ha 4 Kr. M3 3THX ABYX CIJIaBOB MOJYYMINA TPETUH CIUIAB,
conepxxammii 10% menu. Haiinnre maccy Tpersero crutasa. OTBeT naite B
KUJIOTpaMMax.

Ha pucynke uzobpaxén rpapuk y=f'(x) — npousBoanoit pyuxiuu f(X). Ha ocu abcumce
OTMEUEHHI IIeCTh Touek: X1, X2, X3, x4, X5, X6.
CKOJIbKO M3 3TUX TOYEK JIOKUT Ha MPOMEKYTKax Bo3pactanus ¢pynkiuu f(X)?

y
y=7'tx)

X3 Xy X5

=

i;%/ *s x




7. Haiinute nanbosbmiee 3HaueHue Gpynkmuu y=12-In(x+2)—12x+7 na orpeske [— 1,5 ; 0].
2 '
8. a) Pemmte ypasrenne: 2 COS™ X+5sinx+1=0

0) YKakuTe KOPHH, IIPUHAUIEKAIUE OTPE3KY < a<2i.

9. Pemute HepaBeHCTBO: 1+ 6x - * 7-3%x>0,

YYEBHO-METO/IMYECKOE OBECHEYEHUE OEPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VYEHUKA

Anre6pa u Hauana marematrudeckoro ananusa.l0-11 kmaccel:y4ued s
o0mieoOpasoBar.yupexaeHuii:6a3ospiit yposenb/ILI.A.Anumos, FO.M.Konsrun, M.B. Tkauea

u ap.-18-e uzn.-M.:Ilpocsemenne ,2012-464 ¢

METOANYECKHUE MATEPHUAJIBI 1IJIS YYUTEJIA
[[Tabynun M.U1. MaremaTuka: mocooue s nocrynaromux B BY3s1/ M.U.111a0yHuH.-7-¢

u3aanue, ucrp u jgoin ( 31) — M.:JlabopaTopus 3Hanui,2016.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru,
https://edu.skysmart.ru/
https://nsportal.ru/,
https://infourok.ru/,
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