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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yuebHOro Kypca «Aisredpa ¥ Hayala MaTeMaTHYECKOro aHaIU3a»
yray6iaeHHoro ypoBHst aisi oOydarommxcsi 10-11-x xmaccoB UOY «llepdekr - rumHazms»
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUAMM:

o OenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MwuHOOpHayku ot 17.05.2012 Ne 413 «OO06 yrBepkneHuu ¢eaeparbHOro
roCyJJapCTBEHHOI'0 00pa30BaTeIbHOI0 CTAaHAAPTA CPEJHErO 00IIEero 00pa3oBaHUMY;

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «OO6 yTBepxkacHuH ¢eaeparbHOR
00pa3oBaTeIbHON IPOrPaMMBbl CPETHETO 0OLIEro 00pa3oBaHUAY;

e mpukaza MunmnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxnenuu [lopsaka
OpraHu3alMi ¥  OCYIIECTBJICHHMs  OOpa30BaTeNbHONW  JEATEIBHOCTHM 1O  OCHOBHBIM
00111€00pa3oBaTeIbHBIM MPOTpaMMaM — 00pa30BaTEIbHBIM MPOrpaMMaM HayaJlbHOTO OOIIEro,
OCHOBHOTI'O O0ILIEro U CpeHero o0mero oopa3oBaHus»;

e CII 2.4.3648-20 «CaHHMTapHO-3IMIEMHOJIOTHYECKHE TPEeOOBAaHUS K OPTraHU3ALUSIM
BOCIIUTaHUSI W OOY4YEHHS, OTIbIXa W O3/I0POBJICHUS JETeH W MOJOJECKN», YTBEPIKICHHBIX
MIOCTaHOBJICHHEM IJJaBHOTO CaHUTapHOro Bpauda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'uruennueckue HOpMaTHBBI U TPeOOBaHUS K OOECIEUEHUIO
OezomacHOCTH ®  (WIM) OE3BPEIHOCTH I 4YesloBeka (aKkTOpoB cpeapl OOWUTaHHS,
YTBEPKIACHHBIX IOCTAHOBJICHUEM IJIABHOI'O CaHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e KOHIEMNIUU Pa3BUTHUS MaTEMAaTHYECKOTO 00pa30BaHMsl, YTBEPKIECHHON paclopsHKEHUEM
[TpaBurensctBa o1 24.12.2013 Ne 2506-p;

e yueOHOIro IUIaHa CpelHero obmero oOpa3oBaHMs, YTBEP)KIEHHOro mnpukazom YOY
«lepdpexr - rumHazus» oT 26.08.2025r Ne 108 «O BHECEeHMM W3MEHEHHH B OCHOBHYIO
00pa3oBaTeNIbHYI0 MIPOrpamMMy OO0ILEro 0Opa3oBaHUs»;

e henepanbHOit  paboyeil mporpaMMmbl  y4eOHOTO Kypca «Anredpa ©  Havana
MaTeMaTHYeCKOro aHaJIN3a», KOTOPBII BXOIUT B cOCTaB yueOHOro mpeamera «MaTeMaTHKay.

Pabouas nmporpamma yueOGHOro Kypca «Anredpa ¥ Hadajla MaTeMaTHYE€CKOTO aHaJIN3a»
6a3oBoro ypoBHs ans obywaromuxcs 10-11-x kiaccoB pa3paborana Ha ocHoBe denepaabHOTO
rOoCy/IapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAApPTa CPEAHEro OO0IIero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHM, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TpaauUui poccuiickoro oOpa3oBaHus. Peanmuzanusg nporpaMMbl oOecrieuMBaeT OBJaJIeHUE
KJIFOYEBBIMM KOMITETEHLIUSIMHU, COCTABISIOIIMMU OCHOBY JUISI CAaMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JUYHOCTHOIO M I103HABATEIbHOI'O DPAa3BUTHS
JUYHOCTH 00YYarOLIUXCS.

VY4eOHblii Kypc «AnreOpa W Hayajla MaTeMaTHYeCKOro aHaiu3a» o0ecrneunBaeT
MHCTPYMEHTAJbHYI0 0a3zy Ui M3Y4YEeHHs BCEX ECTECTBEHHO-HAYUHBIX KypcoB, (OpMHpYET
JIOTHYECKOe U abCTPaKTHOE MBIIIEHHE 00yJarouXcsl Ha YPOBHE, HEOOXOIUMOM JUIsl OCBOEHUS
y4eOHBIX KypcoB MH(POPMATHUKH, OOLIECTBO3HAHMS, HCTOPHUHU, CIIOBECHOCTH. B pamkax ydeGHOTrO
Kypca «AnreOpa W Hayajla MaTeMaTHMYECKOrO aHajlu3a» oOydJaroliuecs OBJIQJEBAOT
YHHMBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (pOpMyJIupyeT CBOM JIOCTUXKEHHUS B
MaTeMaTu4deckon hopme.

Kypc anredpsl 1 Hayaia MaTeMaTHYECKOTO aHAIN3a 3aKJIabIBa€T OCHOBY JUIs YCIIELIIHOTO
OBIIQJICHUSI 3aKOHAMH (U3UKH, XHMHUH, OWOJIIOTUH, TIOHUMAHUS OCHOBHBIX TCHICHIIMA
HKOHOMHKH U OOIIECTBEHHOH JKU3HH, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX
¥ KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIH30BATh X B IMOBCEIHEBHOW XM3HU. B TO ke
BpeMsl OBJIaJIeHUE a0CTPaKTHBIMH U JIOTUYECKH CTPOTMMM MaTeMaTHUYECKUMHU KOHCTPYKIHMSIMU
pa3BUBAeT yMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPIKICHHS,
UCIOJIb30BaTh O00O0OIIEHNE M KOHKPETH3aluio, a0CTparupoBaHHE W AHAIOTUIO, (OPMHPYET



KpPEaTUBHOE M KPUTHUYECKOE MBIIIICHHE. B Xo1e n3ydeHus anreOpel U Hayaja MaTEMAaTHYECKOTO
aHaJIM3a B CTapIlIel LIKOJIE y4yallMecs IOJIy4aroT HOBBIM ONBIT PEIIEHUs NPUKIATHBIX 3a7ad,
CaMOCTOSITEJIbHOTO ~ IIOCTPOECHUS ~ MaTeMaTU4YeCKMX MOJENEeH  peallbHbIX CUTyaluil u
UHTEPIIPETALIMA  [IOJIYYEHHBIX pPELIEHUH, 3HAKOMSATCS C [pUMEpPaMU MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH B IPUPOAE, HAyKe UM B HMCKYCCTBE, C BBIJAIOIIMMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc o6nanaer 3HauMTENbHBIM BOCIUTATEIbHBIM MOTEHIMAJIOM, KOTOPBIH peaan3yercs
Kak 4epe3 y4eOHbII MaTepuall, crnocoOCTBYOMU (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS,
TaKk M 4Yepe3 cHenuuduky y4yeOHOW JeATeNbHOCTH, TpeOyloled CcaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, IpPOJO/DKMTEIbHOW KOHLIEHTpAllMM BHUMAHUS M OTBETCTBEHHOCTH 34
HOJIyYEeHHBIH pe3yibTar.

B ocHoBe MeTonuku oOydeHus: anreOpe M HavyajgaM MaTeMaTH4YEeCKOTO aHaIM3a JICKUT
JeSITeIbHOCTHBIN IPUHLUI 00y4EHUs.

Crpykrypa Kypca «Anrebpa u Hayaja MaTEeMaTHYEeCKOTO aHaIW3a» BKJIIOYACT
CJIEAYIOUINE COAEPIKAaTEIbHO-METOMUeCKUe JIUHUU: «YHucna u BblUMCICHUN», «DYHKUUU U
rpadukmn», «YpaBHeHHS U HEpaBeHCTBa», «Havyana maremaTrueckoro ananmusa», «MHOXKECTBA U
Joruka». Bce OCHOBHBIE colepkKaTeabHO-METOAWYECKHE JMHUU H3y4yaroTCsl Ha HPOTSDKEHUU
JBYX JIeT OOy4eHMsI B cTaplledl IIKOJe, €CTECTBEHHO IOMOJHSS APYr JApyra M IMOCTEHEHHO
HACBIIAsCh HOBBIMU TEMaMH U pa3zienaMu. JJaHHbII Kypc sBII€TCSI MHTETPATUBHBIM, IOCKOJIBKY
o0penuHsieT B cebe CoJAep)KaHUE HECKOJIbKUX MaTeMaTUYeCKUX JUCLMIUIMH: airedpa,
TPUTOHOMETPHUS, MAaTEMaTHUECKUI aHaIN3, TeOpHs MHOKeCTB U Ap. [lo Mepe Toro kak yvamuecs
OBJI/ICBAIOT Bce Oojee IIMPOKUM MATEMaTHYECKUM allllaparoM, y HHUX MOCIEI0BATEIbHO
dopMHpyeTCs U COBEPILEHCTBYETCS YMEHHME CTPOUTh MaTeMaTHUYECKyI0 MOJENb peabHOM
CUTYyallMH, NPUMEHATh 3HAHU, TMOIyYEeHHBIE B Kypce «Anrebpa W Hadala MaTeMaTUYECKOTO
aHau3ay, A PEIICHUs CaMOCTOSTEIbHO CHOPMYJIMPOBAHHOW MaTeMaTHUYeCKOW 3ajauu, a
3aTeM MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yibTar.

CopepxarenpHo-MeTOIMYECKAss  JIMHAA  «Yucna W BBIUMCIEHHS»  3aBEpIIAET
(GbopMUpOBaHNHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpPOE OBLJI0O HAyaTo B
OCHOBHOM 1IKoJe. B crapmieil mkone ocoboe BHUMaHUE ynaensercss (GOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTENbHBIX HAaBBIKOB, BKJIIOYAIOIIMX B ce0s MCIONb30BaHUE PA3IMYHBIX (HopM 3ammcu
JEHCTBUTEIBHOTO YHCJIA, YMEHHE pAlMOHAIBHO BBIIOJIHATH JEHCTBUS C HHUMHM, JEJIaTh
NPUKUAKY, OLEHMBaTh pe3yipTaT. OOydaromuecs MOJy4aloT HaBbIKM HPUOIMIKEHHBIX
BBIYUCIICHUM, BBIMOJHEHHUs] JEMCTBUH C 4YHCIaMM, 3alUCAaHHBIMH B CTaHAApTHOM Qopme,
MCIIOJIb30BAaHUSI MAaTEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHUCIOBBIX BHIPAKEHUH.

JIuHus «YpaBHEHUS M HEPAaBEHCTBA» peain3yeTcs Ha NMPOTSIKEHUU BCEro oOyueHHs B
CTaplled WIKOJE, IOCKOJbKY B KaXIOM pas3feie IpOrpaMMbl IPEAyCMOTPEHO peELIeHUe
COOTBETCTBYOIIUX 3a7au. O0yyaromuecs OBlIaAeBalOT pa3IMYHBIMU METOIaMH PEILIEHHs LIENbIX,
palMOHATILHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHBIX, JOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHUH, HEPABEHCTB U UX cucTeM. [loiydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIEA0BAHUN
GYHKIUI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3ajad Ha HaxO0XKJeHUe
HauOOJBIINX U HAUMEHBIINX 3HaUYeHUH QyHKUMU. JlaHHas coleprkaTeiabHas JIMHUS BKIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHUW BBINONHATH pacueThl Mo (opmynaM, HpeodpazoBaHUs
LENbIX, PallMOHAIbHBIX, HMPPALUOHAIBHBIX W TPUTOHOMETPUUYECKHUX BBIPAKECHHH, a TaKkKe
BBIpQXEHHM, coJepKaluxX creneHd W jorapu@msl. brnarogaps usyudeHuio anreOpanyueckoro
MaTepHala MpoOUCXOIUT JallbHEeIee pa3BUTHE aJTOPUTMHUUECKOT0 U a0CTPAKTHOTO MBIIUICHUS
ydamxcs, (QOPMHUPYIOTCS HAaBBIKM JEIyKTUBHBIX PpacCyXIACHHH, pabOThl C CHMBOJIbHBIMU
dbopmamu, TpeACTaBICHUsI 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pGeKTUBHbIE HHCTPYMEHTHI I pElIeHHs] IPAKTHUECKUX U €CTECTBEHHO-
Hay4HBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenbHo-MeToIMYeCcKast TUHUS «DYHKIMU U TpadUKI» TECHO INEpEruieTaeTcs ¢
JpYTMMH JIMHUSMH Kypca, TOCKOJbKY B KakOM-TO CMBICIE 3aJaeT I0CJIE€J0BATEIbHOCTD



W3ydeHus MaTtepuana. V3ydeHwe CTenmeHHOH, IIOKa3aTeNbHOM, JIorapuPMUYecKOl U
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOHCTB M TpauKOB, HCIOJIb30BaHME (QYHKUUH IS
pelieHus 3a1ady U3 APYruxX y4eOHBIX HPEIMETOB M peallbHOM JKU3HH TECHO CBSI3aHO KakK C
MaTEeMATHYECKUM aHAJIM30M, TaK M C PEHICHHEeM ypaBHEHUH W HepaBeHCTB. [Ipu sTom Oombinoe
BHUMaHue ynensercss (GOpMUPOBAHUIO YMEHHUSl BbIpaxaTb (OpMyJiaMd 3aBHCHUMOCTH MEXKIY
pa3IMYHBIME BEJIMYMHAMH, WCCIEIOBATh TOJIY4YeHHbIE (YHKIUU, CTPOUTh WX TpaduKH.
Matepuan 53TOH coaep:KaTeIbHOM JIMHWM HalleleH Ha pPa3BUTUE YMEHHM U HaBBIKOB,
MO3BOJIIIOIINX ~ BBIp@XaTh 3aBUCHMOCTH MEXIY BEIMYMHAMHA B PA3IMYHOW  Qopme:
aHAIUTUYECKOW, Tpaduyeckod U cioBecHOM. Ero wu3ydeHue crnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTM K  OOOOIICHHIO W  KOHKpETH3alluH,
MCIIOJIb30BAaHUIO aHATIOT .

ConepxatenbHast nuHUA «Havana MaTeMaTH4eCKOTO aHAINM3a» MO3BOJIET CYIECTBEHHO
pacuIMpUTh KPYT KaKk MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00y4Yaroummcs, y
KOTOPBIX TMOSIBIISIETCSI BO3MOKHOCTh UCCIICJIOBATh U CTPOUTH rpaduku HyHKIUH, OPEACIIATh UX
HauOOJbIIME U HAUMEHbBIIINE 3HAYEHUS, BBIYUCIATD IIoMaau Guryp u o0beMbl TN, HaXOIUTh
CKOpOCTM W YCKOpEeHHs TmpoueccoB. JlaHHas copaepkaTenbHasl JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MaTeMAaTUYECKUX MOJIEJe peaJbHBIX CUTYyallli, HaXOXICHUS
HAWIYYIIEro PENICHHUs] B TPUKIATHBIX, B TOM YHCJIEC COIMHMAIBLHO-DKOHOMHYCCKHX, 3a/iadax.
3HAKOMCTBO C OCHOBAMHM MAaT€MAaTHYECKOr0 aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hOopMaTbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (POPMHPOBAHUIO YMEHHH pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKe W ucKyccTBe. OOydaromiuecss y3HAIOT O
BBIJIAIONINXCSI PEe3yJIbTaTaX, TMOJYYEHHBIX B XOJI€ PA3BUTHS MATEMATHKU KaK HAyKH, U HX
aBTOpax.

CopepxarenpHO-MeTOIUYeCKas THHUS « MHOXKECTBa M JIOTUKa» B OCHOBHOM ITOCBSIIICHA
3JIEeMEHTaM TEOPUU MHOXKECTB. TeOopeTHKO-MHOKECTBEHHBIE MTPE/ICTABICHHS IPOHU3BIBAIOT BECh
KypcC IIKOJIBHONW MaTEMAaTHKU W TPEIaraloT Hauboiee YHUBEPCATBHBINA SI3bIK, 00HEIUHSIOMINI
BCE pasleibl MaTeMAaTUKH U €€ TPWIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYecKue
JUCITUTUIMHBL B €AWHOE Iesioe. [109ToMy BaKHO N1aTh BO3MOXKHOCTH IIKOJBHUKY TMOHHMATH
TEOPETUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHOM MaTeMaTWKH U HCIOJIb30BaTh €ro s
BBIPAXKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauana MaTeMaTUYECKOTO aHAIN3a» MPHUCYTCTBYIOT TaKKe€ OCHOBBI
MaTEeMATHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE MPU3BAHBI CPOPMHUPOBATH HABBIKM ITOCTPOCHUS
MoJieJiel pealbHbIX CUTYallWid, UCCIEOBAHMS 3TUX MOJeNeil ¢ TOMOIIBIO anmapaTa anreopsl U
MAaTEeMATHYECKOTO aHaJM3a W WHTEPIPETAIUU TIOJYyYEeHHBIX pe3yJbTaToB. Takue 3amaHuUs
BIJIETEHB B K&XIBI M3 Pa3AeNOB MPOrpaMMBbI, MOCKOJBKY BECh MaTrepuan Kypca IIMPOKO
UCTIONIB3YETCS JUIS PEIICHHS TPUKIIATHBIX 3aad. [Ipy peneHnn peaabHbIX TPAKTHICCKUX 3a/1a9
yyaliecsi — pa3BUBAIOT  HAONIONATeNbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCIOJIb30BaTh AHAJOTUIO, 0000IIaTh M KOHKPETH3UPOBATH MpoOJIeMy.
JestensHOCTh MO (OPMHPOBAHHIO HABBIKOB pELICHHUS MPUKIAJHBIX 3a7ad OpPraHU3yeTcs B
nporiecce H3y4eHHs BCeX TeM Kypca « Anredpa u Hadara MaTeMaTHYECKOTO aHAIIN3a.

B yueOHOM 1UTaHE Ha WM3y4eHHE Kypca anreOpbl U Hayald MaTeMaTUYeCKOTO aHalu3a Ha
yrIIyOJICHHOM YpOBHE OTBOAMTCS 4 yaca B Heaemto B 10-m kimacce u 4 yaca B Henenmto B 11-m
KJIacce, BCEro 3a JiBa roga oOyueHus 272 yaca.

JIJis peali3anuy mporpaMMbl UCTIONB3YIOTCS YIeOHUKH, JOMYIIEHHBIC K UCIIOTh30BaHUIO
IpU peaau3aluid UMEIONUX TOCYJapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTENbHBIX MPOrpaMM
HAa4YaJIbHOTO OOIIEer0, OCHOBHOTO OOIIET0, CPEAHETro OOIIEro oO0pa30BaHUsI OpPTraHU3AIUSIMU,
OCYIIECTBIISIOMUMU  00pa30oBaTeNbHYIO JESITeNbHOCTh, MPUKa30M MUHIOPOCBEHICHUS OT
26.06.2025 Ne 495:

Maremaruka: anrebpa W Hayalla MaTeMaTHYeCKOrO aHaiuu3a, reoMeTpus. Anredpa u
Hayajga MaTtematnuyeckoro anamusa. 10-11 knacc. Anumos 111 A., Koasrua FO.M., Tkauesa M.B.
u 1p. AkimonepHoe obmiectBo «M3marenscTBo «IIpocBemienne»



COJEPKAHUE YYEBHOTI' O KYPCA

10 KJIACC

Yucia U BBIYHCICHUSA

Parmonanbueie ynciaa. OOBIKHOBEHHBIC U JIECATHYHBIC IPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmernueckue omnepauMM ¢ palMOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHUsl YHMCIOBBIX BblpakeHUi. llpumenenue apoOeil M MPOLEHTOB JUISL pEIICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciedl 3HAaHUI U PEaIbHOM JKU3HH.

JleiicTBuTenbHBIC YKcha. PanroHalbHBIE W UppallMoOHATIbHBIE Yncia. ApuMeTHuecKue
olepaluu ¢ AeHCTBUTEIbHBIMU uucaaMu. [IpuOnukéHHble BBIYUCICHUS, IPAaBUIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nenslM nokazateneMm. CranaapTHas Gopma 3anucu AeHCTBUTEIbHOIO YUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIGHCTBUTENBHBIX YHCENl IS peIIeHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KopeHb HaTypanbHOH creneHu. J[leiicTBus ¢ apudmMeTHUeCKUMU
KOPHSIMHM HaTypajbHOW CTEIICHH.

CuHyC, KOCUHYC U TaHT€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YKCIIOBOTO apryMEHTA.

YpaBHeHHs H HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBanue TPUTOHOMETPUYECKHX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
dbopMyIbI.

VYpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHANIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenre nppalOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHUH.

IIpuMeHeHrE ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKUX 3ajad U 3a1ad u3
Pa3IUYHBIX 00J1aCTe HayKu U peanbHOM KU3HH.

DYyHKUMH U TPaPUKU

OyHkMs, cnocodbl 3ananug ¢yHkuuu. ['paduk ¢dynkuuu. B3aumHo oOpaTHbBIE
byHKIMN.

Ob6nacTh onpeaeneHuss 1 MHOKeCTBO 3HaueHU QpyHkiuu. Hymm ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CreneHHas QyHKUUS C HaTypaJbHBIM M IeNBIM TOKa3areneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa U rpaguK KOpHs N-0i CTEHEHH.

Tpuronomerpuueckass OKpYXKHOCTb, ONpEAETICHUE TPUTOHOMETPUUYECKUX (DYyHKIHIA
YUCJIOBOTO APTYMEHTA.

Hayana maTreMaTH4eCKOro aHaJM3a

[locnenoBarenbHOCTH, CHOCOOBI  33JaHUS  MOCJIENOBaTENIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckas U = reoMeTpuueckas Imporpeccuu. beckoHeyHO  yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON MPOTPECCHH.
@dopMyra CIOXKHBIX IPOLEHTOB. Mcnonp30BaHME MPOTpPECCUM JUIsl PELICHHS PEAbHBIX 3a/1ad
IIPUKIIAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHosecTBO, onepanun Haja MHOXKecTBaMHu. Jlnarpammsl Diinepa—BenHna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisl OIMUCaHUs peajbHbIX MPOLECCOB WU SIBICHUW, IPH
pELICHUHU 3aJ1a4 U3 APYTHX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, 10Ka3aTEIbCTBO.



11 KJIACC

Yucia ¥ BLIYHCICHUSA

HarypanbHsle u nensie yucina. [Ipu3Haku AeIMMOCTH LEbIX YHCEIL.

Crenens ¢ panuoHanbHbIM NOKa3aresneM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYpPAIbHBIC JTOTapH(PMBI.

YpaBHeHMsI M HEPABEHCTBA

[IpeoOpa3oBanue BBIpAXKEHHUN, COACPIKAIINX JIOTAPU(MBI.

IIpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKALIMX CTENEHH C PAllMOHAIIBHBIM [TOKA3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPAaBECHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUU. PemeHue NpUKIagHbIX 3aa4 C IOMOILBIO CHUCTEMBI
JIMHEUHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHHUIO MATEMATHYECKUX 3a4ad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKU U peaabHOM KU3HU.

DOyHkuuH U rpaguKku

Oynkuus. Ilepuonmueckue Qynkuuu. IIpomMeXyTkM MOHOTOHHOCTH — (DYHKLUH.
MakcumMyMbl 1 MUHHMYMBI (QyHKOMU. HambOonplnee W HaumMeHblIee 3HAUYeHUE (QYHKUIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuieckre GyHKINHU, UX CBOHCTBA U TpapUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U I'paUKH.

Hcnonp3oBanue rpadukoB GyHKIMN 1S peIIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMA A7 HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yUEOHBIX MPEAMETOB U PEATbHON KU3HH.

Hayana maTreMaTH4eCKOro aHaJu3a

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /7Sl pELIEHHs] HEPaBEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 Gpu3NIeCKUil CMBICI TPOU3BOIHOM.

[IpousBonHbIe 3eMeHTApHBIX (QyHKIKUNA. DPOpMyYIbl HAXOKIEHUS MPOU3BOJHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKITHH.

[IpumeneHnne TPOU3BOAHONW K HCCIEAOBaHWIO (YHKUMH HAa MOHOTOHHOCTh U
sKCTpeMyMbl. HaxosxaeHrne HanOobIIero 1 HaMMEHBIIEro 3Ha4eHus! GYHKLUU Ha OTpe3Ke.

[IpuMeHeHne TPOM3BOAHOW JUIsI HAaXOXKACHUS HAWIY4dlIero pEelIEHUs B NPUKIAJHBIX
3ajayax, JAJs OnpeesieHus] CKOPOCTH Mpoliecca, 3aJaHHOro GopMyIIoi Uik rpauKkoMm.

[TepBoobOpaznas. Tabmauma nepBooOpasHbIX.

Wuterpan, ero reomerpudeckuil M (u3ndeckuid cMbici. BblumcieHune uHTErpaia 1o
dbopmyne Hetorona—JleliOnuna.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHoro npeamera «MaremaTuka» IOJDKHO 0OeCHeunBaTh JOCTH)KEHHE Ha
ypOBHE cpelnHero ooimiero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpeIMETHhIX U
IIPEIMETHBIX 00Pa30BaATEIbHBIX PE3YIbTATOB!

JIMUHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPe3yJbTaThl OCBOEHHUS MpOrpaMMbl ydyeOHOro mpeamera «MaTtematukay
XapaKTEepPU3yOTCs:

['paxxnaHcKkOe BOCIUTAHUE:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMH OOYYalomerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSMHU U Ha3HAYCHUCM.

[laTpuoTHYeCcKOE BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCHIUCKOM IPayKTaHCKON UICHTUIHOCTH, YBAKEHHS K MPOLLIOMY
U HACTOSILIEMY POCCUHCKOM MaTeMaTHUKHM, LEHHOCTHBIM OTHOLICHHEM K JOCTHXKCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS:

OCO3HAHHWEM JIyXOBHBIX LIEHHOCTEH pPOCCHMCKOro Hapoaa; CcPOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEICHMUS, CBI3aHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEJIbHOCTBIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy TyIIEro.

OCTETUYECKOE BOCIUTAHUE:!

ACTETUYECKUM  OTHOIIEHHEM K MHPY, BKJIIOYas JCTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUN, PaCCYX JACHUN; BOCIPUUMYUBOCTHIO K
MaTE€MaTUYECKUM ACIEKTaM Pa3jJIndHbIX BUJOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUS TPUMEHSATh MaTEMaTHYECKUE 3HAHHMS B HWHTEpecax
310pOBOTO U 0e30macHOro odpaza *KHM3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (uznueckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUSA, NIPU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHON
JIEATEIBHOCTBIO.

TpynoBoe BocUTaHKE:

TOTOBHOCTBIO K TPYJAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIIO0MS; UHTEPECOM K PAa3INYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUITIOKEHUSIMH,
YMEHHEM COBEpIAaTh OCO3HAHHBIM BBHIOOp Oyaymiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
PEILICHUHU PAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

OKOJIOTMYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHHUS COLUATBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa AKOJIOTMYECKUX  MpoOsieM; OpUEHTalHMei Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHus 3a7jad B 00JIacTh OKpY’Karouleil cpeibl, MIIaHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

LleHHOCTH Hay4YHOrO MO3HAHMS:




C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLIECTBEHHON NMPAKTHKH, TOHUMAHUEM MaTeMaTU4ecKOW HAayKu Kak chepbl
YEJIOBEYECKOU JEATEIIBHOCTH, ITAIlOB €€ Pa3BUTUS U 3HAYUMOCTU I Pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3BIKOM MAaT€MATHKHM M MAaTE€MaTU4YeCKOW KYJIbTypOH KaK CPEICTBOM II03HAHUSA
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOCKTHYIO M  HCCIECNOBATEIBCKYIO JIEATEIbHOCTDh
WHJUBHIyaJIbHO U B IPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATHI

MeranpeqMeTHbie  pe3yJbTaThl ~ OCBOGHHUS  IPOTPaMMbI  y4eOHOTO  TpeaMera
«MatemaTuka»  XapaKTepHU3YIOTCS  OBJIQJICHUEM  YHUBEPCAIbHBIMUA  HO3HABAMETbHbIMU
OeticmeusiMu, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OClCMBUAMY, — YHUBEPCATIbHbIMU
PeYAMUBHBIMU OeUCBUAMU.

1) Vuueepcanrvnvie nosmasamenwvhvle Oeticmsusi, obecneuusaiom  GopMuposaHue
0a308bIX KOZHUMUBHBIX NPOYECCO8 0OYUAIOWUXCA (0CBOEHUE MEMOO08 NOZHAHUSL OKPYHCAIOUe20
MUpa; NpuUMeHeHue JN0SUHEeCKUX, UCCIe008AMeNbCKUX Onepayuil, yMeHut pabomams ¢
ungopmayuetl).

basoBbie siornyeckue AecTBUS:

® BEISIBJIATh M XapPaKTEPU30BATh CYIIECCTBCHHBIC NMPU3HAKA MATEMAaTHUYECKUX OOBEKTOB,
MOHITHIA, OTHOIICHWH MEXKIy MOHATHAMH; (DOPMYIUpPOBATH OINPEACICHHUS  IOHSATHUH;
yCTaHABJIMBATh CYIICCTBEHHBIH MpPU3HAK KJIACCH(HUKAIIMKA, OCHOBAHUS Ui OOOOUICHHUS U
CpaBHEHMsI, KPUTEPUH ITPOBOIUMOTO aHAIN3a;

® BOCIIPHHUMATH, (POPMYIUPOBATh U TPEOOPA30OBBIBATH CYXKICHHS: yTBEPIUTCIBHBIC U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBISIBJISITh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHBOPEUHs B (pakTax,
JAHHBIX, HAONIOJNCHUSX W YTBEPXKACHUAX, TMpemiaraTb KPUTCPUU IS BBIABJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e J[eJTaTh BBIBOJBI C MCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JIEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIYeHHH, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

® IPOBOJIUTH CAMOCTOSATEIBHO JTOKA3aTeIbCTBA MAaTEMAaTHUYECKUX yTBEPKACHUM (TIPSIMbIE
U OT TPOTHUBHOTO), BHICTpaMBATh ApPTYMEHTAIUIO, TPUBOIWTH MPUMEPhl W KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

® BEIOMpATh CMOCO0 perieHus y4deOHOW 3amauu (CpaBHHBATh HECKOJBKO BapHaHTOB
pemieHus, BbIOMpaTh HamOoJee MONXOMSIIIUN C YYETOM CaMOCTOSITETIHHO —BBIIEIEHHBIX
KPUTEPHEB).

bBasoBeie nccnenoBaTeabCKue IeHCTBHUS:

® CTIOJIB30BAaTh ~ BOMPOCHI  KaK  HWCCIEAOBATENBCKUH  WMHCTPYMEHT  ITO3HAHHS,
dbopMynHupoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOpPEUre, MpodieMy, YCTaHABINBATh UCKOMOE
U TaHHOE, (OPMHUPOBAThH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

® [IPOBOJIUTH CAMOCTOSITETIFHO ~CIUIAHUPOBAHHBIM OAKCIEPUMEHT, HWCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEeKTa, SBJICHHUS, IMPOIECCa, BBIIBICHHIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHHUSIMH, TTPOIECCAMH;

® CaMOCTOSITENIBHO ~ (JOPMYIUPOBaTh  OOOOIIEHHS W  BBIBOABI IO  pe3ylbTaTam
NPOBENEHHOTO  HAONIONEHUS, WCCIEJAOBAaHMs, OIEHUBATh JOCTOBEPHOCTh  IMOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHMIA;

® IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEATOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

PaGora ¢ nuadopmarmeii:

® BBISIBIISITH JIe(DUIIMTE UHPOPMAIUH, JAaHHBIX, HEOOXOAUMBIX AJII OTBETAa HA BOMPOC U
JUTSL pEeUIeHUs 3a71auu;




e BEIOMpaTh MHGOpPMAIMIO M3 HUCTOYHHUKOB pPA3JIMYHBIX THUIIOB, aHAJIM3HPOBATH,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IPECTaBICHHUS;

® CTPYKTYpHpOBaTh HMH(OpMAIMIO, NPEACTaBIsATh €€ B  pasiMyHbIX  (Qopmax,
WILTIOCTPUPOBATH IpadUuecKy;

® OIICHMBATh HAAEKHOCTH HH(POpPMAIMU IO CAMOCTOATENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvnvie KOMMyHuUKamueHnvle Oelicmsus, 06ecneyusarom copmuposaHHoCmb
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

OOmieHue:

® BOCIIPUHUMATH U (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBUSMHU M IEISAMH
oO0IIeHus; CHO, TOYHO, TPAMOTHO BBIP@)XKaThb CBOIO TOYKY 3PEHMS B YCTHBIX M IHCbMEHHBIX
TEKCTax, JaBaTb IIOSCHEHUS IO XOAY pEUIeHMs 3aJayd, KOMMEHTUPOBATh IIOJyYEHHBIN
pe3yJbTar;

® B X0/1¢ 00CYXJIeHHsI 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYXk/1aeMOl TeMbl, IpOOIeMbl,
pemaeMoil 3ajauu, BBICKA3bIBaTh WJEH, HALIEIECHHBIE HA MOMCK PELIEHMS; COIOCTABIATH CBOU
CYXJIEHUS C CYKACHUSAMH JPYTUX YYaCTHUKOB Juaiora, oOHapy>KMBaTh Pa3M4Me U CXOJICTBO
NO3HIINI; B KOPPEKTHOM (hopme popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;

® [IPE/ICTABIATh PE3yJbTAaThl PELIEHUS 33Ja4yu, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, MIPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYyIUICHMS C Y4Y€TOM 3ajJad Mpe3eHTaluu |
0COOEHHOCTEHN ayJUTOPHH.

CoTpyIHMYECTBO:

® [IOHUMAaTh U UCIOJIb30BAThH MIPEUMYIIECTBA KOMAaHAHON U MHANBUYaIbHOM paboThI IpH
pelieHMH Y4yeOHBIX 3a/a4; HPUHUMATh LEeJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH
OpraHu3allMi0 COBMECTHOM pPabOThI, paclpeneniaTbh BUIbl padOT, JOrOBapHBAaThCs, OOCYXAATh
MPOIIeCC U Pe3yabTaT paboThI; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

® y4acTBOBATh B IPYIIOBBIX opMax paboTsl (00CyXkaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
LITYPMbD» U HHBIE); BBINOJHATH CBOK 4YacTh pabOThl M KOOPJAUHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4IEHAMH KOMAaHJbl, OIIEHMBAaTh KAadyeCTBO CBOEr0 BKJaJa B OOMMH MNPOIYKT IO
KpUTEPUIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

3) Vuueepcanvhvie pecynamuenvle Oeticmeus, obecneuugaiom  GopmuposaHue
CMbICIIOBBIX YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTU.

CamMoopranusanus:

COCTaBJIATh IUIAH, QITOPUTM pEIIEHUs 3a/layd, BBIOMpPATh CIOCOO pEHIeHUs C YYETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb:

®BJIa/IETh HABBIKAMU I[O3HABATEIbHON pe(IeKCMM KaKk OCO3HaHHUS COBEPIIAEMbIX
JNENCTBUI M MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTAaTOB; BIAAETh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHUs MaTEMaTHUECKOH 3a7aun;

® [IPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PEIICHUU 3aJaud, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAIICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIU U YCIOBHSAM, OOBACHATH HPUUYHHEI
JOCTHKEHHUS] WJIM HEAOCTH)KEHUSI pEe3yJIbTaTOB JEATEeIbHOCTH, HAXOAWTh OMIMOKY, /JaBaThb
OLIEHKY MPHOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOro Kypca «AnreOpa ¥ Hadajaa MaTeMaTHYECKOTO aHAIM3a» Ha YpPOBHE
cpemHero oomiero oOpa3oBaHUs JOHKHO O00ECIEYNBATh TOCTHKEHUE CICAYIOMNUX MPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTaTOB!
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Yuciia 1 BbIYUCICHUA

OnepupoBaTh NMOHATUSAMH: PAllMOHAIBHOE M JEHCTBUTENIBHOE YMCIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, MPOLIEHTHI.

BbimonHaTe apudmernyeckue onepaluud C paldOHAIbHBIMU M JEHCTBUTEIbHBIMU
YUCIIAMH.

BbImonHATe npuOIMKEHHBIE BBIYUCIEHHS, MCIOJb3Yysl IMpaBWila OKPYIVIEHUS, JeNaTh
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCICHUM.

OnepupoBaTh NOHATUSAMM: CTENEHb C LENbIM ITOKa3aTeleM; CTaHlapTHas GopMa 3alucu
JEMCTBUTENILHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; HMCIOJIb30BaTh MOAXOJAIIYIO (hopMy
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABIICHUS JAHHbIX.

OnepupoBaTh NOHATHUAMHU: CHHYC, KOCHHYC M TaHIEHC IIPOU3BOJBHOIO YIJa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.

YpaBHeHusI U HEPaBEeHCTBA

OnepupoBaTh NOHATUSMU: TOKIECTBO, YPABHEHHUE, HEPABEHCTBO; LIEI0€, PALMOHAIBHOE,
UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHUE;

BbimonHaTe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX — BBIDOKEHMM W peliaTth
TPUTOHOMETPUYECKUE YPABHEHMUS.

BoinonHATe npeoOpa3oBaHusl LENbIX, pAllMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelmaTh OCHOBHBIE THUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUISl PEILICHUSI MATEMaTUYECKUX 3a7ad U 3a7a4d U3
Pa3IUYHbBIX 00J1aCTe HayKU U peanbHOM KU3HHU.

MogenupoBaTh peajibHble CHTyallUd Ha S3bIKe ajreOphl, COCTaBJIATH BbIPAKEHUS,
YpPaBHEHUs, HEPAaBEHCTBA [0 YCJIOBHMIO 3a/1ayd, HCCIEN0BAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKkuUH U rpaguKku

OnepupoBaTh NOHATUAMU: (QYHKIHSA, COCOOBI 3a/1aHUs (PYHKLUHU, 00JIaCTh ONPEEICHUS
Y MHOYKECTBO 3Hau€HUIN QYHKIMH, TpaduK QYHKIMH, B3AUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUYETHOCTh (DYHKIMM, HyId (QYHKINH,
IIPOMEKYTKH 3HAKOITOCTOSIHCTBA.

Hcnonb3oBatek rpapuky GQyHKIMHA U1 peleHns ypaBHEHUH.

Crpouth M unTaTh rpauKu JTUHEHHON (QYHKIMHU, KBaJAPATUUHON (DYHKINHU, CTEIIEHHON
(YHKIIHU C LEIBIM ITOKa3aTeNeM.

Hcnonw3oBarh rpaguku GyHKIHA IS UCCIICTOBAHUS MPOILIECCOB M 3aBUCHUMOCTEH TP
peLIeHUH 3aJad U3 JAPYruX y4eOHbIX NPEIMETOB M peajbHOM >KHU3HHU; BhIpakaThb (OpMYyJIaMu
3aBUCUMOCTH MEXAY BEIIMUYNHAMH.

Havana maTreMaTH4eCKOro aHajmu3a

OnepupoBaTh MOHATHSAMH: IOCIEI0BATEIbHOCTb, apu(pMeTUUecKass U TeoMeTpudecKas
IIPOTPECCUM.

OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBaloOIlas TIeOMeTpHuYecKasl Mporpeccus,
cyMMa 0E€CKOHEYHO YOBIBAIOIIEH reOMETPHUECKON MTPOTPECCUH.

3a/aBaTh MOCIEA0BATEIHHOCTH PA3INYHBIMU CIIOCOOAMHU.

Hcrnons30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH U MPOTPECCUM IS PELICHUs PEAIbHBIX
3a/1a4 IPUKJIAJHOTO XapaKkrepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh NOHATHAMHU: MHOKECTBO, OIIEPALIMM HA/I MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  anmapaT Jii  ONMCAHMS  pEaJIbHBIX
MIPOLIECCOB U SBJICHUH, IPH PELICHUH 3a]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB.

OnepupoBarh NOHATHAMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO.

11 KJIACC



Yucia ¥ BBIYHCICHUSA

OnepupoBaTh MNOHATHSAMM: HaTypajbHOE, LEJIO€ YMCIO; HCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEIT, PA3JI0KEHHUE YUCIIa HA IIPOCTBIE MHOXKUTEIN JJI PEILEHUS 3a1ady.

OnepupoBarh MOHATHEM: CTEIIEHD C PALlMOHAJILHBIM [10KA3aTEJIEM.

OnepupoBaTh NOHATUAMMU: JIOrapu(M YUCIIA, ECITUYHBIE U HATYPAJIbHbIC JIOTapU(MBI.

YpaBHeHusI 1 HEPaBEeHCTBA

[IpuMeHsATH CBOMCTBA CTENEHM [UId IpPeoOpa3oBaHUs BbIPAXKEHUH; ONEpPUPOBATh
NOHATUSAMM: IIOKA3aTeJIbHOE yPaBHEHHE M HEPABEHCTBO; pEIIATh OCHOBHBIE  THIIBI
IIOKa3aTeNbHBIX YPABHECHUN U HEPABEHCTB.

Brimonsate npeoOpa3oBaHUs BBIPAKCHHM, COJACPIKALIMX JIOTapH(MBI; ONEPUPOBATH
HOHATUAMM: JIOTrapu(MHUUECKOE YpPaBHEHHUE U HEPABEHCTBO; pELIaTb OCHOBHBIC THIIbI
JOrapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxoguts perieHus NpocTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ peLIeHME; UCII0Ib30BaTh
CUCTEMY JIMHEHHBIX YPaBHEHUH JJIs PEILEHUS IPAKTUYECKUX 3a/1a4.

Haxonuts pemenust IpoCcTeUIINX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPABHEHUHN U
HEPABEHCTB.

MonenpoBaTh peajbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTABIIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEJ0BATh IIOCTPOEHHBIE MOJEIIH C
MCII0JIb30BaHUEM arlrapaTa ajareopsbl.

DYyHKUMH U TPapUKU

OnepupoBaTh MNOHATHAMH: MEpUOTUYECKass (QYHKLIHUSA, MPOMEKYTKH MOHOTOHHOCTH
(GYHKLIMHU, TOYKH IKCTpeMyMa (YHKLIMH, HauOoJblllee U HaMMEHbIIEee 3HAYEeHUs (YHKLIHUU Ha
IPOMEXKYTKE; NCIIOIB30BATh MX JJISl HCCIE0BAHUS (PYHKIINH, 3aJaHHON rpaduKoM.

OnepupoBaTh  MOHATUAMHU:  IpadUKud  MOKA3aTelNbHOH,  JorapuMuUUecKol  u
TPUTOHOMETPHUYECKUX (PYHKIUI; N300pa’kaTh X Ha KOOPIUHATHOW TNIOCKOCTH M MCIOJIB30BAThH
JUISl pEILIEHUs] yPAaBHEHU U HEPABEHCTB.

N300paxaTb Ha KOOPAMHATHOM IIJIOCKOCTH TpaduKH JIMHEHHBIX ypaBHEHUH U
MCIIOJIb30BAaTh UX Ul PEILICHUSI CUCTEMBI JINHENHBIX YPaBHEHUI.

Wcnonp3oBark rpaduku QyHKIMHA A7 UCCIEIOBAaHUS IPOLIECCOB U 3aBUCUMOCTEH W3
JpYTUX y4eOHbIX AUCLUIUINH.

Hayana maTtemMaTH4ecKoro aHajimsa

OnepupoBaTh  MOHATHSMU:  HENpepblBHAas  (QYHKLUWSA; TMPOU3BOAHA  (PYHKLUY;
HCIIOJIb30BaTh T€OMETPUUECKUIN M PU3NYECKUI CMBICI TPOU3BOIHON JUIsl pEIlIEHUs 3a1a4.

HaxonuTh npou3BoAHbIE 3JE€MEHTAapHBIX (YHKILUI, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BEIECHNUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTe MPOU3BOJIHYIO sl MCCIelOBaHMS (YHKUMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHMS K TIOCTPOEHUIO I'paUKOB.

Hcnonp30BaTh NpOM3BOAHYIO JJI1 HAX0XKIEHUS HAWIYUIIErO PELIEHUs B NPUKIAAHBIX, B
TOM YHCJIE COIIUAIBHO-KOHOMUYECKHX, 3a1a4ax.

OmnepupoBarh MOHATUAMHU: NMEPBOOOpPA3HAsE W WHTETpajl;, MOHUMATh I€OMETPHUYECKUN U
buznyecKkuit CMbICIT UHTETpaa.

Haxonuth nepBooOpa3Hble 31eMEHTapHBIX (DYHKIIHI; BEIYUCIATH UHTETPal 1Mo (Gopmyie
Herorona—Jleiioumnia.

Pemrate npukiagHble 3aa4d, B TOM YUCIIE COLMATBHO-I)KOHOMHYECKOTO U (PU3MUECKOro
XapakTepa, CpeICTBaMH MATEMATHYECKOT0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne (uudposrbie)
w/n HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI Beero KOHT%OJ’ILHLIC HpaKT6n'1ecKne 06pa3oBaTeNbLHbIE
padoThI padoThI pecypesi
MHoOXecTBa palMOHAJIBHBIX U JACHCTBUTEIBHBIX bubnuorexa [JOK
1 18 1 .
yucen. PanimonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
3 Apudmernueckuii  KOpeHb  N—OH  CTENeHH. 12 1 bubnuoreka [IOK
HppanoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
2 Towsarenman | gy, Toxsamennme 18 ) Bu6miorera LIOK
YHIIH. https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas ¢yukius. Jlorapupmudeckue bubnuorexa [JOK
4 19 1 i
YpPaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
@opMyIIbl TPUTOHOMETPHUH. TPUTOHOMETPUUYECKHE bubnnorexka [JOK
5 48 2 ;
ypaBHeHUs. TpUTrOHOMETPUYECKUE HEPABEHCTBA https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 00001Ienue, cHcTeEMAaTH3aIHs 21 3 bu6mmoreka [JOK
3HaAHUHI https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME 136 9 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KosmvecTBO 4acoB DJIeKTPOHHbIE
Ne (uudgposbIe)
o/ HaumeHoBaHue pa3/esioB U TeM MPOrPaMMBbI Beero KOHT%OJ‘ILHBIC HpaKT6nqecKne 06pa3oBaTeNbLHbIE
padoThI padoThI pecypesi
bubnunorexa LIOK
1 Tpuronomerpudeckue GyHKIUHA U UX TpaduKy. 18 1 https://m.edsoo.ru/fl Lcdafd
IT i .
2 Hpnveemne mpomsmomofi x ucorciomummo 38 2 bu6motera LIOK
P - p A 4 https://m.edsoo.ru/f11c4afd
(G YHKIIHA.
bubnuoreka [{OK
3 Hurerpar u ero npumeHenis 17 1 https://m.edsoo.ru/f11c4afd
4 Komb6unaropuxa. DneMeHTbI TEOpUU 31 3 bubnuoreka [IOK
BeposiTHOCTEe. CTaTUCTHKA. https://m.edsoo.ru/f11c4afd
5 [ToBTOpEHHE, 00001IeHuE, CHCTEeMaTu3alus 30 3 bubnunoreka LIOK
3HaHUHI https://m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO YACOB I10 TPOTPAMME 136 10 0



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

Ne i/ Tema ypoka Beero Konrtpoabusie IlpakTuyeckue 1/135‘?:}?1/“[ oOpa3oBaTejibHbIE
padoThbI padoTbl pecypcbl
IToBTOpEeHHE Kypca ajredpbl OCHOBHOM IIKOJIbI. 8 1
1 [loBTOpenue.  Ympouienue  JIpoOHO -
palMOHAIBHBIX BEIPAKECHUM
5 IToBropenue. PannoHanbHBIE HEpPaBEHCTBA.
Cucrembl pallMOHAJIbHBIX HEPABEHCTB.
3 [ToBTOopenue. CBOMCTBA KBAAPATHOTO KOPHS.
4 IToBropenue. Pemenne ypaBHeHui
5 [ToBTOpenue. Pemenue cucTteM ypaBHEHUU.
CriocoObl 3a1anus YHKITUN U UX CBOMCTBA
6 [ToBropenue. Peuienue 3a1ay Ha ABUKEHUE.
7 Iloozomoexa Kk ouaznocmuueckoiu pabome.
8 Cmapmosas ouaznocmuyueckas paboma. 1
I'nasa |. JlelicTBUTe/IbHBIE YHCJIA. 18
9 [enpie u parmoHaIbHBIC YUCIIA. _BH6HHOTeKa oK
https://m.edsoo.ru/746d5dce
10 Llenble n panvoHanbHBIE uyKcia. Pemenune bubnnorexa [JOK
3amad u3 EI'D. https://m.edsoo.ru/be888093
11 JleficTBUTENbHBIC YHCTIA. bubmorexa LIOK
https://m.edsoo.ru/4d7f95fe
12 HeiictBuTenbHble uncia. Pemenue 3amad. bubmuoreka [{OK
TECT. https://m.edsoo.ru/44dd1046
13 beckoHneuyHo-yOBIBatOIas reoMeTpuveckas bubnmnorexa [JOK
POTPECCHs. https://m.edso0.ru/d99d8c74
14 beckoHneuyHo-yObIBatoIas reoMeTpuvecKas bu6muoreka [IOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74

nporpeccusi. Pemenue 3anau u3 EI'D.

https://m.edsoo.ru/2f36a36f

15 Apudmerndyeckuii  KOpeHb  HATypaJbHOU Bu6mumoteka [JOK
CTCIICHH. https://m.edsoo.ru/a97a12d9

16 Apudmerndeckuii  KOpeHb  HaTypaJbHOU bubnuoreka [IOK
crenenu. Perenue 3ama4 uz EI'D. https://m.edsoo.ru/cb723fhd

17 Apudmerndyeckuii  KOpeHb  HATypaJbHOU Bu6muotexa [JOK
creneHu. Pemenue 3amau n3 ET'D. https://m.edsoo.ru/3a23ac15

18 Apudmerndeckuii  KOpeHb  HaTypaJbHOM bubmuorexa [IOK
crenenu. C/p. https://m.edsoo.ru/11ac68be

o | s B LOK

' https://m.edsoo.ru/50bdf26d
3ajad.

20 CremneHs C paIMOHAIBHBIM u bu6nunorexa LIOK
nevicTBuTebHBIM TOKazareneM. TECT. https://m.edso0.ru/775f5d99
CT?HGHI: C panMoHAIbHBIM u Bubnmorexa [IOK

21 NCHCTBUTENBHBIM [OKazaTeneMm. PemeHue .

https://m.edsoo.ru/6ec7al07
3amau u3 EI'D.

22 geTI;?Te;:TeJILHL(I:M noizlzf;?; HHll:IemeHnﬁ bubmorexa OK

: https://m.edso0.ru/1914a389
3amau u3 EI'D.

23 Crenenn c palMOHAIBHBIM u bubmuoreka [JOK
JeWCTBUTEILHBIM TIOKa3areneM. C/p. https://m.edsoo.ru/226eeabf

24 VYpokun 0000mmIeHHST W CUCTEMaTU3AINHU bubmuoreka [JOK
3HAHHU. https://m.edsoo.ru/763e75ee

25 [ToaroroBka Kk KOHTPOILHOM paboTe bubmmorexa [IOK

' https://m.edsoo.ru/ff4564ad

26 Kontpoabnas padora Nelmo reme: bu6muoreka [JOK

«/lelicTBUTeIbHBIE YHCIA» https://m.edso00.ru/66446d3e
I'naBa II. Crenennasi pyHkuus. 18
27 CrenenHas ¢yHKIMS, €€ CBOICTBa U rpaduk. h ttpsﬁ?g?;i(;f)??u%g;w f1
28 Crenennas GyHKIHS, €€ CBOMCTBA U rpaduK. bubnuoteka [IOK



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1

Pemrenne 3agau u3 EI'D. TECT.

https://m.edsoo.ru/3f25a047

29 Crenennast (yHKIUS, €€ CBOWCTBA U TpaduK. bubmmoreka [JOK
Perrenue 3amay u3z EI'D. C/p. https://m.edsoo.ru/d82c36d4

30 B3anmuao oOparabie QyHKIMU. Pemnienne bubmuorexa [IOK
3amad u3 EI'D. https://m.edsoo.ru/fe7fc4db

31 B3anmuo oOpatable QyHKuuu. Pemenune Bu6muotexa [JOK
3amad u3 EI'D. https://m.edsoo.ru/d0f0b260

32 PaBHOCHIIbHBIEC ypaBHEHUS U HEPABEHCTBA bubmorexa LIOK
' https://m.eds00.ru/c3389865

o | oo ymmeres . wpmes B LOK
: https://m.edsoo.ru/444c4b9c

paboma.

34 PaBHOCHIIbHBIE ypaBHEHUS U HEPABEHCTBA. bubnmnorexa [JOK
Pemenue 3amau u3 EI'D. https://m.eds00.ru/54b815c5

35 PaBHOCWIIBHBIE ypaBHEHUS U HEPABEHCTBA. bu6mmoteka [JOK
Pemenwue 3amay u3 EI'D. C/p. https://m.edso0.ru/83105a0e

36 WppanmoHansHbie ypaBHEHUS bubmorexa OK
' https://m.edsoo.ru/2ablc7bc

37 Uppaunonanbueie ypaBHeHUs. [Ipogsepounas bubmuoreka [IOK
paboma. https://m.edsoo.ru/eacb053c

38 HppaumnonanbHele ypaBHeHMs. Pemenue bubmmnoreka HOK
3amad u3 EI'D. https://m.edsoo.ru/8a5ada51

39 HppaunonansHsle ypaBHeHUs. Penienune bubmuoteka [IOK
3agay u3 EI'D. C/p. https://m.edso0.ru/69106ae7

40 WppanmonansHble HepaBeHCTBa. Pemenue bubmmnoreka HOK
3agay u3 EI'D. https://m.edsoo.ru/9362fea9

a1 Hppauunonansusle HepaBeHCTBA. PelieHue bubnuorexa [IOK
3amad u3 EI'D. https://m.edso0.ru/78d9b391

42 Ypokn 0000mmIeHNST W CHUCTEMaTHU3AINHN but6mmorexa [IOK
3HAHUN. https://m.edsoo.ru/de7ca33e

43 [ToaroroBka Kk KOHTPOJIBHOM padoTeE. bubmorexa [IOK

https://m.edsoo.ru/87e5e52d



https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d

Konmponvnaa pavoma Ne 2 no meme

bubnunoreka LIOK

a4 "Cmenennas gpynkuyus' https://m.edsoo.ru/eb0Occ5e3
I'nasa I11. Iloka3aTejbHast PYHKIIUS. 12

45 [TokazaTenpHass (yHKIUSA, €€ CBOWCTBA H bubmuorexa [IOK
rpaduk. https://m.edsoo.ru/5f29b9b5

16 [TokazarenpHast (yHKIHS, €€ CBOICTBa U Bu6muoteka [JOK
rpaduk. TECT. https://m.edsoo.ru/f13af630

47 ITokaszaTenbHble ypaBHEHUS. bubmorexa HOK
https://m.edso0.ru/5f605ed0

48 [TokazarensHble ypaBHEeHUs. Pelienue 3anau bu6nunorexa LIOK
u3 EI'D. https://m.edsoo.ru/ec9f4d78

49 ITokasarenbHble ypaBHeHHs. Pemenue 3amaq Bbu6mmoteka [JOK
u3 EI'D. Cp. https://m.edsoo.ru/b8f5d49a

50 [TokazaTenbHbBIC HEPABEHCTBA. bubmmorexa [IOK
https://m.edsoo.ru/f1ff9220

51 [lokasaTenbHple  HepaBeHCTBa.  PemieHue Bbu6moreka [JOK
3amad u3 EI'D. https://m.edso0.ru/6df195a0

52 ITokasarenbHple  HepaBeHCTBAa.  PeleHue bubmuoteka [IOK
3agay u3 EI'D. C/p. https://m.edso0.ru/6b61c578

53 Cucrembl TOKa3aTeNbHBIX YypaBHEHUH U bubanorexa [JOK
HEPaBEHCTB. https://m.edsoo.ru/6ed2b3ba

54 Cucrtembl TIOKa3aTENbHBIX ypaBHEHUN U bubmuoreka [IOK
HepaBeHCTB. Penienue 3amau. https://m.edsoo.ru/fcdd2a2e

55 Ypok 0600111eH1s U cCHCTeMaTH3alluu bubnnorexa [JOK
3HaHUH. https://m.edsoo.ru/b8a0ff2f

56 Konumponvnana paboma Ne 3 no meme bubnuotexa [JOK
"Ilokazamenvnas pynkyusa' https://m.edsoo0.ru/12d1413c

I'maBa IV. Jlorapudgmuueckas QyHKIusA 19

bubmmnoreka [JOK
57 Jlorapumel. https://m.edsoo.ru]/%e24805fc

58 Jlorapudwmsl. TECT. bubnmnoreka [JOK



https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
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https://m.edso0.ru/09ba5b3d

. bubmmoreka [JOK
59 Ceoiictsa rorapumos. https:// m.edsoo.ru/L}f4655da

60 CgoiictBa norapupmoB. Permenue 3amad w3 bubmuorexa [IOK
EI'D. Chp. https://m.edsoo.ru/76ce9958

61 JlecsaTHYHBIC U HATypAJIbHBIE JIOTAPU(PMBI. FH6HHOTeKa HOK
https://m.edsoo.ru/8fa598b5

62 JlecsaTnuHbIE W HATypajbHBIC JOTapu(MBbI. bubmuorexa [IOK
Pemenne 3amau u3 EI'D. https://m.edsoo.ru/6baefe19

63 JlecsiTuuHble W HaATypasibHbIE JOrapuQMebl. bubnnorexa [JOK
Perrenue 3amay u3z EI'D. C/p. https://m.edsoo.ru/alf8d141

64 Jlorapudmudeckas GpyHKIus, ee CBOHCTBA U bubmmoreka [JOK
rpaduk. https://m.edsoo.ru/65a0f2d0

65 Jlorapudmuueckas QpyHKIus, ee CBONCTBA U bubnnorexa [JOK
rpaduk. Pemenne 3amau u3 EI'D. Cp. https://m.edso0.ru/0d8a770d

Bbu6moreka [JOK
66 Jlorapudmiraeckue ypasHeHis. https://m.edsoo.ru/Lée028774

67 Jlorapupmuueckue ypaBHeHus. PemieHue bubmuoteka [IOK
3ama4 u3 EI'D. https://m.edsoo.ru/e6eec650

68 Jlorapupmuueckue ypaBHeHHs. Pemienue bubmuoteka [IOK
3agay u3 EI'D. C/p. https://m.edsoo.ru/ae44ac4c

69 Jlorapudmudeckue HepaBeHCTBA. Perenue bubmuoreka [IOK
3amad u3 EI'D. https://m.edsoo.ru/b46a8228

70 Jlorapupmuueckue HepaBeHCTBa. Pemenue bubmuoteka [IOK
3ama4 u3 EI'D. https://m.edsoo.ru/188bbf6c

71 Jlorapupmuuecke HEpaBeHCTBA. PemieHune bubnuotexa [JOK
3aga4 u3 EI'D. https://m.edsoo.ru/33e6629¢

79 Jlorapupmuueckue HepaBeHCTBa. Pemenue bubnuorexa [IOK
3agay u3 EI'D. C/p. https://m.edso0.ru/d36669f8

73 Ypokn 0000mmeHNsT W CUCTEMaTHU3AINHN but6mmoreka [IOK

3HAHUU.

https://m.edsoo.ru/1chf72bl



https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
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bubnunoreka LIOK

74 [TonroroBka K KOHTPOJIBHOM padoTe. hitps://m.eds0o.ru/538fc437

75 Koumponvnasa paooma Ne 4 no meme bubmuorexa [JOK
«ozapugpmuueckan pynxuyusny https://m.edsoo.ru/c2627eca

I'naBa V. Tpuronomerpuyeckue (opmMy.Jibl. 28

76 Panuannas mepa yria. _BH6HHOTeKa HOK
https://m.edsoo.ru/49f1b827

7 IToBOPOT TOUKM BOKpYT Hayaia KOOPAUHAT. _BH6HHOTeKa LOK
https://m.edso0.ru/5f29b9b5

78 [ToBOpPOT TOUKHM BOKpPYT Hadaja KOOPAMHAT. bubnnorexa [JOK
Pemenue 3amau. https://m.edso0.ru/f13af630

79 Ompenenenue cuHyca, KOCHHycCa M TaHT€HCA bubmmoreka [JOK
yria. https://m.edsoo.ru/5f605ed0

80 Omnpenenenue cuHyca, KOCHHyCa M TaHT€HCa bubnnorexa [JOK
yria. Penenue 3anay. https://m.edsoo.ru/ec9f4d78

81 3HaKM CUHYyCa, KOCMHyCa W TaHTEHCa yria. bubmmoreka [JOK
Pemenue 3agay uz EI'D. TECT. https://m.edsoo.ru/b8f5d49a

82 3HaKM CUHYyCa, KOCMHyCa W TaHI€HCa yria. bubnnorexa [JOK
Pemenue 3aau. https://m.edsoo.ru/f1ff9220

83 3aBUCUMOCTDb MEXy CHHYCOM, KOCUHYCOM U bubanorexa [JOK
TAHTEHCOM OJTHOTO U TOTro *ke yria. C/p. https://m.edso0.ru/6df195a0

3aBUCUMOCTb MEX/1y CUHYCOM, KOCUHYCOM U Bubsorexa [IOK
84 TaHI'€HCOM OJIHOT'O U TOTO )K€ yria. Pemenue https://m.eds00.ru/6b61c578

3anayq u3 EI'D.

85 TpuronomeTpuueckue TOXKIACCTBA. bubmorexa LIOK
https://m.edsoo.ru/6ed2b3ba

86 Tpuronomerpuueckue ToxkaecTsa. Peurenue bubnuorexa [IOK
3a/1ad. https://m.edsoo.ru/fcdd2a2e

87 Tpuronomerpuyeckue Toxzaectsa. Pemenue bu6muoreka [JOK
3agau. C/p. https://m.edsoo.ru/b8a0ff2f

88 CuHyc, KOCUHYC ¥ TaHT€HC a U -a. bubnmnorexa [JOK

https://m.edsoo.ru/12d1413c
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https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c

DOopMyJIbI CIT0KEHUS.

bubnunoreka LIOK

89 https://m.edsoo.ru/5f29b9b5
90 ®opmyiibl croxkeHus. Pemienuwe 3amad w3 bubmuorexa [JOK
EI'D. TECT. https://m.edsoo.ru/f13af630
91 @opMynbl cinoxeHus. Pemienue 3amad u3 Bu6muotexa [JOK
ETD. https://m.edsoo.ru/5f605ed0
. bubnmoreka [IOK
92 CuHyc, KOCHHYC U TaHT€HC JIBOMHOTO yIJIa. hitps://m.edsoo.ru/ec9f4d78
93 CuHyc, KOCHHYC M TaHT€HC JABOWHOTO yrIJia. bubmmoreka [JOK
Pemenue 3anay us EI'D. https://m.edsoo.ru/b8f5d49a
94 CuHyc, KOCHHYC M TaHI€HC TOJIOBUHHOTO bubmmoreka [JOK
yria. https://m.edsoo.ru/f1ff9220
95 CuHyC, KOCHHYC ¥ TaHT€HC IOJIOBUHHOTO bubnmnorexa [JOK
yrina. Pemenue 3anaq u3z EI'D. C/p https://m.edso0.ru/6df195a0
96 DopMyITBI IPUBEACHHUS. _EH6HHOTeKa HOK
https://m.edso0.ru/6b61c578
97 ®opmyiibl npuBeneHUsA. Pelienue 3agay us bu6nunorexa LIOK
ETD. https://m.edsoo.ru/6ed2b3ba
08 Cymma u pasHocth cuHycoB. Cymma u bubmuoreka [IOK
pa3HocTh KocuHycoB. TECT. https://m.edsoo.ru/fcdd2a2e
Cymma u pasHocth cuHycoB. Cymma u
99 %%SOCTB K(I))CI/IHyCOB. PCIZICHI/IC 3Znaq 3 https?/?g?ggs?giu]ft%{:mﬂf
Cymma u pasHocth cuHycoB. Cymma u
100 p;;HOCTI: K(I))CI/IHyCOB. PGH};CHI/IG 3Znaq u3 httmiﬁgﬁgg;?ﬁﬂgﬁ 413c
EI'3. Chp
101 Ypokn 0000mmIeHNST W CUCTEMaTHU3AINHN but6mmorekxa [IOK
3HaHUM. https://m.edsoo.ru/5f29b9b5
102  TloaroroBka K KOHTPOJIEHOW padoTe. https]:sllldgj.];j(;f)??u]/_}‘??ﬁ 630
103 Koumponvnaa paooma Ne 5 no meme bubnuotexa [JOK

«Tpuzonomempuuecxkue hopmyot»

https://m.edsoo.ru/5f605ed0
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I'masa VI. Tpuronomerpuyeckue ypaBHeHHS.

20

bubmmoreka [JOK
104 Vpasuemmi COSX = a. https://m.edsoo.ru]/_tE,c9f4d78

105 VYpaBHenuss COS X = a. Pemenue 3amau u3 bu6nmorexa [IOK
ETD. https://m.edsoo.ru/b8f5d49a

106 VYpaBHeHuss COS X = a. Pemenue 3amay u3 bubnmoreka [JOK
EI'D. Cp https://m.edsoo.ru/f1ff9220

. bubmuorexa [IOK
107 Vpasnenus sinx =a. https://m.edsoo.ru%dfl%ao

108 VpaBuenuss Sin X = a. Pemienue 3amay u3 bu6nunorexa LIOK
ETD. https://m.eds00.ru/6b61c578

109 VYpaBuenust Sin X = a. Pemenue 3agay u3 bubmmoreka [JOK
EI'D. Cp https://m.edsoo.ru/6ed2b3ba

bubnnorexa [JOK
110 Vpasuenmi tg x = a. https://m.edsoo.ruﬂcddZaZe

111 VpaBHenuss tg X = a. Pemenue 3amau u3 bubmmoreka [JOK
EID. https://m.edsoo.ru/b8a0ff2f

112  Pemenue TPUTOHOMETPUIECKUX YPaBHEHHIA. _BH6HHOTeKa HOK
https://m.edso0.ru/12d1413c

113 Pemienne TpUroHOMETpUYECKUX YpPaBHEHUM. bubanorexa [JOK
Pemenue 3amau u3 EI'D. https://m.edsoo.ru/ec9f4d78

114 Pemrenne TpUroHOMETPUYECKUX ypaBHEHUM. bubnmnoreka HOK
Pemenue 3anau u3 EI'D. C/p https://m.edsoo.ru/b8f5d49a

115 Pemienne TpUroHOMETpUYECKUX YpPaBHEHUM. bubnnorexa [JOK
Pemenue 3amau u3 EI'D. https://m.edsoo.ru/f1ff9220

116 Pemrenne TpUroHOMETPUYECKUX YpPaBHEHMIA. bu6muoreka [JOK
Pemenne 3amau u3z EI'D. https://m.edso0.ru/6df195a0

117 Pemienne TpUroHOMETPUYECKUX YpPaBHEHUM. bubmmnoreka [JOK
Pemenwne 3amau u3 EI'D. C/p https://m.eds00.ru/6b61c578

118 [Tpumepsr penienus MIPOCTEUIINX bu6muoreka [JOK

TPUTOHOMETPHUYCCKUX HCPABCHCTB.

https://m.edsoo.ru/6ed2h3ba
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IIpumepsl pelienus IIPOCTEUIINX
119  TpuroHomeTpuuecKuX HepaBEHCTB. Pemenue
3anad u3 EI'D. C/p

bubnunoreka LIOK
https://m.edsoo.ru/fcdd2a2e

120 Pemrenne 3agau u3 EI'D.

Ypokn 0000mmeHHST W CHUCTEMaTHU3AINH
3HAHHUH.

121

122  TloarotoBka K KOHTPOJBHOU paboTe.

bubnunorexa LIOK
https://m.edsoo.ru/b8a0ff2f

bu6nmorexa [IOK
https://m.edso0.ru/12d1413c

Konumponsnas paboma Ne 6 no meme

123
«Tpuzonomempuueckue ypagHeHus»

IMoBTOpEeHUE M cHCTEMATH3ANMA Y4eOHOTO
MaTepHaJa.

Pemenue 3amau 3a KypcC anre6pLI K Hadalia

124 .
aHanu3a. [leficTBUTENIbHBIE YNCIIA.

13

Pemenne 3amay 3a Kypc anreOpsl M Havajga
125 aHanuza. CreneHb C  palMOHAJIbLHBIM
nokasareiieM. Pemenne 3agag uz EI'D.

Hppanmonanbusie ypaBHEHUS u

126 HepaBeHcTBa. Pemenue 3aaau u3 EI'D.

Pemenue 3amau 3a Kypc anreOpbl U Havyaia
127  anammsa. Iloka3zarenbHblE ypaBHEHHUS H
HepaBeHcTBa. Pemenue 3anaq u3 EI'D.

Pemenue 3amau 3a xypc anreOpbl U Hauasa

128  anamuza. Jlorapudmsl. Jlorapudmuueckue
ypaBHEHUs 1 HEPAaBEHCTBA.

Jlorapudwmsl. Jlorapudmuueckue ypaBHEHUS

129 1 HepaBeHcTBa. Pemenue 3amay u3 EI'D.

130 Pemenue 3amau 3a Kypc anreOpbl U Havyaia
aHanuza. Tpuronomerpuyeckue GopMyJibl.

131 Tpuronomerpuueckue ypaBHeHHUs. PemieHue

3agay u3 EI'D.

132 | TpuronomeTrpuueckue ypaBHeHUs. PemieHue



https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c

3anayq u3 EI'D.
133 | IloaroroBka K K/p.

I'onoBasi KOHTpoOJILHAsI padoTa B (popmaTe
134

EID

I'opoBasi koHTpoJIbHAsA padoTa B popmare
135

EID
136 AHanu3 KOHTpOJIbHON paboThl. Pemienune

3aJaHUM.

OBHIEE KOJIMYECTBO YACOB I10

ITPOI'PAMME 136




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[1]
13‘;1 Tema ypoka Beero Kontpoabubie IlpakTnueckue m}{lj:lfu a oﬁp::I Od;ggl;;:)eﬂm e
padoThI padoThI pecypes
IHoBTOpeHue Kypca ajnredpbl 1 HavYaja anaausa 10 10
KJjiacca.
1  JeiicTBuTenbHbIe uncna. 3aganus u3 EI'D
2 CreneHb ¢  JCUCTBUTENBHBIM  IOKa3aTEJIEM.
Crenennas ¢ynkuus 3ananus uz EI'D
[TokazarenpHas GbyHKIHS. [TokazarenbHbIE
3 ypaBHeHus. 3ananus u3 EI'D
4  Tloka3arenbHble HepaBeHCTBA. 3amanus u3 EI'D
JIOTAPU®MBI, CBOMCTBA JIOTAPU®MOB.
5 JIOTAPUOMUYECKASA OYHKIUA. 3amanus
u3 EI'D
Jlorapudmuueckue ypaBHEHHS W HEpaBEHCTBA.
6 3ananus u3 EI'D
I[TOBTOPEHUE. NPPALIMOHAIJIBHBIE
7 YPABHEHUS 1 HEPABEHCTBA. 3amauuns us
EI'D
8 | Tpuronomerpuueckue Gopmyisl. 3aganus u3z ET'D
TpuroHomeTpuueckue ypaBHEHHUs. 3aJaHUs U3
° EM
10 Bxoounas konmpoavhas paboma. 1
I'nmasa VII. Tpuronomerpuueckue pyHKuuu. 18
11 OO6mactp ompeneneHuss U MHOXXECTBO 3HAaYEHUU bubnmnorexa [JOK
TPUTOHOMETPUUYECKUX (DYHKIUI. https://m.eds00.ru/a52939b3
12 OO6nacTh ornpeneyeHus] © MHOKECTBO 3HAUCHUN bubnmnorexa [JOK

TpUroHOMeTpuueckux GyHkiuil. Pemenue 3aaay.

https://m.edsoo.ru/ff601408



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408

13

OO6nacTp ornpeeneHuss © MHOKECTBO 3HAUCHHI
TpUroHomerpuueckux ¢pyHkiuii. Pemenue 3aaay.
Crp

bubnmoreka [IOK
https://m.edsoo.ru/3d87e248

14

15

YeTHOCTS, HEYETHOCTb, IIEPUOIUYHOCTh
TPUTOHOMETPUUYECKUX (DYHKIIMH.

YertHOCTS, HEYETHOCTb, NEPUOAUYHOCTD
TpUTrOHOMETpHUYECKUX (QYHKIMU. Pemenne 3amgay.

bu6nmmoreka [IOK
https://m.edsoo.ru/343c6b64

bubnunoreka LIOK
https://m.edsoo.ru/4064d354

16

YeTHOCTD, HEYETHOCTb, MEePUOIUYHOCTh
TpUroHOMeTpuueckux (QyHkuuii. Pemenue 3anmad.
Crp

bubnunorexa LIOK
https://m.edsoo.ru/be76320c

. _ N bubnuorexa [IOK
17" Ceoiictsa pynimmm y = C0S X u e€ rpadu. https://m.edso0.ru/3d408009
18 CpoiictBa ¢yHKIMU y = COS X U e€ rpaduk. bubnuoreka [IOK
Pemenue 3amau u3 EI'D. https://m.edsoo.ru/bd5ffOec
19 CpoiictBa ¢yHKIMU y = COS X U e€ rpaduk. bubnuorexa [IOK
Pemenue 3amau u3z EI'D. C/p https://m.edsoo.ru/cebf10c6
. o N bubmuoreka [IOK
20 Coiictsa pynxunn y = SIN X 1 €& rpaguk. https://m.edso0.ru/536de727
21 CaoiictBa (yHKmud y = SIN X u eé rpaduk. bubnuoreka [IOK
Pemenue 3anau u3 EI'D. https://m.edsoo.ru/85bc8132
29 CaoiictBa (yHKmud y = SIN X u eé rpaduk. bubnuoreka [IOK
Pemenue 3anaq u3 EI'D. C/p https://m.edsoo.ru/58e8e2f2
. _ " bu6moreka [JOK
23 CaoiictBa QpyHkimn y = tg x u e€ rpaduxk. https://m.edsoo.ru/3e3230d4
24 CpoiictBa QyHkmmu y = tg x u e€ rpaduk. bubmuorexa [IOK
Pemenne 3amau uz EI'D. https://m.edsoo.ru/lea72162
but6mmorexa [IOK
25  OOpaTHbIE TPUTOHOMETPHUYECKUE (PYHKITUH. https://m.edsoo.ru/da48154c
26 OOpaTHble  TpPUTOHOMETpUYECKHE  (DYHKIIMH. bubnuoteka [JOK
Pemenne 3amay u3 EI'D. https://m.edsoo.ru/4beff03b
but6mmoreka [IOK

27

[ToarotoBka K KOHTPOJIBHOU paboTe.

https://m.edsoo.ru/fe189f2d
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Konmponvnaa paooma Ne 1 no meme

28
«Tpuzonomempuueckue pynkyuu

I'masa VIII. IIpousBoanasi u eé reoMeTpudecKuii

bu6nmoreka [IOK
https://m.edsoo.ru/fadb8aa5

20
CMBICII.
bubnunoreka LIOK
29  Tlpomssonma. https://m.edsoo.ru/3034724e
bu6nmoreka [IOK
30 Tpounssomuas. Pemenne 3anad. https://m.edsoo.ru/712ac2d9
bubnunoreka LIOK
31 Ilpoussonuas. Pemenne sanad. C/p https://m.edsoo.ru/9e3f4bc9
. bubnunoreka LIOK
32 Tlpouspoinas CTENCHHOI QyHKIUH. https://m.edsoo.ru/15bclcfb
33 [IpousBonnass creneHHoit ¢Qyukuuu. Pemnienue bubmmoreka [JOK
3agad u3 EI'D. https://m.edsoo.ru/d68bbedd
34 [IponsBomuast cremneHHo (yHkumuu. Pernienue bubmmoreka [JOK
3amau u3 EI'D. C/p https://m.edsoo.ru/9d102051
bubnuoreka [{OK
35 lpasuna mepernmposars. https://m.edsoo.ru/beeff646
36 [IpaBuna quddepenunponanus. Pemenue 3aaau u3 bubmuoreka [IOK
EID. https://m.edsoo.ru/d2e4601b
37 [TpaBuna nuddepennmponanus. Pemenne 3agau u3 bubmuoreka [IOK
EI'3. Chp https://m.edsoo.ru/ba9da96d
38 IIpousBoaHsbIe HEKOTOPBIX JJIEMEHTaPHBIX bubmmnoreka HOK
GyHKIUH. https://m.eds00.ru/24ab3c53
IT
| Busorea 10K
YHKHHH. A - Hposep https://m.edsoo.ru/5272b9al
paboma.
40 [TponsBoaHBIC HEKOTOPBIX AIIEMEHTaPHBIX bubnmnoreka [JOK
¢byukiuii. Pemmenue 3agay u3 EI'D. https://m.edso0.ru/0c837397
a1 [IpousBoaHbIe HEKOTOPBIX JJIEMEHTaPHBIX bu6muoreka [IOK
¢bynkuuii. Pemmenue 3agay u3 EI'D. C/p https://m.edsoo.ru/e6e1901f
42  T'eomeTpHUeCKUil CMBICI IIPOU3BOHOM. bu6muoreka [JOK
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https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
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https://m.edso0.ru/0f903c75

43 ['eomeTpuyeckuii cMbICI TPOU3BOAHON. Pemienue bubnmnoreka HOK
3anad u3 EI'D. Ilposepounas paboma. https://m.eds00.ru/10130727
44 ['eomeTpuueckuii cMbICI NPOU3BOAHOU. Pemienue bubmmoreka [JOK
3agad u3 EI'D. https://m.edso00.ru/403bfb0d
45 I'eomerpuuecknii cMbICI NPOU3BOAHOM. Pemienue bubnuoreka [JOK
3amau u3 EI'D. C/p https://m.edsoo.ru/6db0b423
. bu6nmoreka [IOK
46  Ypoxu 000OIIEHNS ¥ CUCTEMATH3AIIUN 3HAHHIA. https://m.edsoo.ru/Oadbeelh
N bubnunoreka LIOK
47  TloaroroBka K KOHTPOJBHOM padoTe. https-//m.edsoo.ru/0731ad3d
48 Koumponvnasa paboma Ne 2 no meme bubmmoreka [JOK
"IIpou3eoonasn u ee zeomempuueckuil cmoica'’ https://m.edsoo.ru/723dd608
I'naBa | X. IIpumenenne npon3BoaHOI K 18
HCCJIe10BAHUI0 PYyHKIIUIA.
N bubnuoreka [{OK
49  Boszpacranue u yObiBaHUE (DYHKITHIA . https://m.edso0.ru/6c8d361f
50 BospacTtanue 1 yObiBaHUE QYHKIMH . Pemenue bubmuoreka [IOK
3anau. TECT. https://m.edsoo.ru/a413ecad
bubnmorexa LIOK
1 Oxcrpemymst ymKium. https://m.eds00.ru/c7550e5f
bubmmoreka IIOK
52 | DxcrpemyMbl GyHKIMU. Pemenue 3amau. https://m.edsoo.ru/14ab3cdb
bubmmoteka IIOK
53  DOxkcrpemymsbl pyukmun. Pemenne 3anau. TECT. https://m.eds0o.ru/c12a0552
54 IIpuMeHeHHEe  TPOU3BOAHOM K  ITOCTPOEHUIO bubnmnoreka HOK
rpaduKkoB QyHKINH. https://m.eds00.ru/d598f201
55 [IppuMeHeHne  TPOM3BOAHOM K  ITOCTPOEHUIO bubmuoreka [IOK
rpadukoB QyHKimii. Pemenue 3anauy. https://m.edsoo.ru/1de34d4d
56 [IpumeneHnne  NpPOU3BOAHOM K  IOCTPOEHUIO bubmuorexa [IOK
rpadukoB QpyHkuuii. Pemenue 3anau. C/p https://m.edsoo.ru/17af2df9
57 | HawubGonbliee 1 HaMMEHbIIIee 3HaUCHUS QYHKITUH. bubnnoreka [JOK



https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9

https://m.edsoo.ru/a8ca5ad4

58 Haubonpiiee n HaumMeHbIee 3HAYCHUST (QYHKIIHH. bubnmnoreka HOK
Pemenue 3anau u3 EI'D. https://m.edsoo.ru/0b411edd

59 Haubonbiiee 1 HauMeHblee 3HaYCHUS (PYHKIIHU. bubmmoreka [JOK
Pemenue 3anau u3 EI'D. https://m.edsoo.ru/caf9bd2f

60 HauGonbiiee 1 HauMeHbIee 3HaYCHUS (DYHKIIHU. bubnmnoreka HOK
Pemenue 3amau uz EI'D. C/p https://m.edsoo.ru/fac78f05

61 Bemykiocts rpaduka GyHKIMH, TOUKH Iepernoa bubmmorexa LIOK
’ ' https://m.edsoo.ru/fb6a8act

62 Beimykiocts rpaduka QyHKIHH, TOYKH reperuoa. bubnuoreka [IOK
Pewenue 3amau u3 EI'D. https://m.edsoo.ru/cffcb7e5

63 Breinyknocts rpaduka GyHKINK, TOYKK Teperuoa. bubmmoreka [JOK
Pemenue 3anau u3 EI'D. C/p https://m.eds00.ru/d9469916

64 | Ypoku 0000IICHHS M CUCTEMAaTH3allMA 3HAHUI Bubmorexa LIOK
’ https://m.edsoo.ru/ad15000e

. bubnuoreka [{OK
65 IloaroroBka K KOHTPOJIBHOM paboTe. https://m.edsoo.ru/86adcbfd

K 0 Ne 3

6 llpumencne npousaoonois k uccredosanio Bubmotexa LIOK

C https://m.edso0.ru/13205d80
dyukyuin
I'naBa X. [lepBoo0pa3Hasi M uHTerpaJ. 17

bubmmoteka IIOK
67  IlepBooOpazHas. https://m.edsoo.ru/f8ed5f99

bubnmorexa LIOK
68 IlepBooOpa3Has. Pemenue 3amay. https://m.edsoo.ru/d777edf8

69  IIpaBuia HaXOXJIEHUS MEPBOOOPAZHBIX bubsmorexa ITOK
' https://m.eds00.ru/30c3697b

70 [IpaBuna HaxoxaeHus nepBooOpa3HbIX. PerieHue bubmuoreka [JOK
3aga4d u3 EI'D. https://m.edso0.ru/391272c9

71 [IpaBuna HaxoxJeHUS TEpBOOOpa3HBIX. Pemienne bubnmnorexa [JOK
3amau u3 EI'D. Cp https://m.edsoo.ru/d359fb5f

72 Tlnomanas KpUBOJWHEHHOW Tparenuyd U HHTETpall. bubnnoreka [JOK



https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f

https://m.edsoo.ru/07eb464b

73 [lnomanae KpUBOJUHEHMHON Tpanenuu U WHTErpall. bubnmnoreka HOK
Pemenue 3anau u3 EI'D. https://m.eds00.ru/b9b225c3

7 [Inomane KpUBOIMHENHOW Tpameluu U UHTETpal. bubmmoreka [JOK
Pemenue 3anau u3 EI'D. C/p https://m.edsoo.ru/b800deb4

75 B cHIe . bubnunoreka LIOK
PIAMCIICHUC HITETPAsIoB. https://m.edsoo.ru/f5eed075

bub6nmoreka [IOK
76  Brpruucnenue unrterpanos. Pemenue 3anad u3 EI'D. https://m.edsoo.ru/41dad31a

77 Brruucnenue nnterpanos. Pemenue 3agau u3z EI'D. bubnnoreka [JOK
Cip https://m.eds00.ru/b648235a

78  BeruucieHue Ionaae ¢ moMOIIbI0 HHTETPAIOB bubmorexa [IOK
P : https://m.edsoo.ru/5ab83864

79 Briuucnenue miomanei ¢ moMomb0 HHTETPaioB. bubmmoreka [JOK
Pemenue 3anau u3 EI'D. https://m.edsoo.ru/a4d65ee5

80 [IpumeneHnne TPOU3BOAHOM M  UHTErpajla K Bu6moteka [JOK
PELICHHIO MPAKTUYECKUX 3a]1a4. https://m.edsoo.ru/aa5962el

81 [IpumeneHnne TPOM3BOAHOM M  UHTErpaja K bubmuoreka [IOK
PELIECHMIO TPAKTUYECKUX 3a1ay. Pemenue 3amay. https://m.eds00.ru/48190472

82 [TonroToBka K KOHTPOJIBHOM padoTe. bubmuorteka [IOK
https://m.edsoo.ru/2dbd3859

83 Konumponvnas paboma Ne 4 no meme bubnmnorexa [JOK
«llepeoobpasznas u unmezpany https://m.edsoo.ru/7ab8d17e

I'naBa XI. KomOnnaropuka. 12

bubnmorexa LIOK
84 Tpasuio nponssecHMs. https://m.edsoo.ru/81cccfe9

but6mmorexa [IOK
85 | IIpaBuno npousBeaenus. Pemenne 3agay u3 EI'D. https://m.eds00.ru/039949bf

but6mmorexa [IOK
86 Mepecranobiu. https://m.edsoo.ru/a7d95f79

87  IlepecranoBku. Pemenue 3agau u3 EI'D. bubmorexa [IOK

https://m.edsoo.ru/ca878deb



https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb

bubnunoreka LIOK

88  Paswemenns. https://m.edsoo.ru/471c735b
89  Pasmemienwus. Pemenue 3amay u3 EI'D. h ttpgﬁgﬁgﬁiﬁigggﬁgm

90 | CoueraHus U UX CBOMCTBA. Bubmaorexa IOK
https://m.edsoo.ru/a35a131d

91 Coueranuss u ux cBoicrBa. Pemienue 3amau u3 bubnmnoreka HOK
EID. Chp https://m.edsoo.ru/ef10c4f9

bubnuorexa [JOK
92 | bunom HeioTona. https://m.edsoo.ru/IE;I1696a67
93 | Bmmom Husaroma. C/p tp i 60500 abBLc0e

94 [ToaroroBka K KOHTPOJILHOM paboTe. bubnnoreka [JOK
https://m.edsoo.ru/ef2c6e43

95 Koumponvnaa paboma Ne 5 no meme "' bubnnorexa [JOK
Komounamopuxa' https://m.edsoo.ru/0312cf8c

I'maBa XIl. DjieMeHTHI TeOpUN BEPOSITHOCTEI. 12

96 CoObITHS. bubnuoreka [{OK
https://m.edsoo.ru/247d2fe7

97 Komb6unanus co6siTuii. [IpotuBomnonoxuoe bubmuoreka [IOK
coOwiThe. Pemenue 3amau u3z EI'D. https://m.edsoo.ru/e8b87729

98 KomOunammst ~ coOBITHIA. [IpotuBonOIO)XKHOE bubnuoreka [IOK
cobriTue. Pemenue 3anau u3z EI'D. C/p https://m.edsoo.ru/1bf2fb98

100 BepositHocTh coObITHs. Pemenue 3agau u3z EI'D. bubnnorexa [JOK
https://m.edso0.ru/337aad59

101 CnoxxeHune BEpOATHOCTEH. bubnmnoreka [JOK
https://m.edsoo.ru/a86014el
102 Cnoxenne BeposTHOCTeH. Pemenue 3amxaq u3 EI'D. h ttpfﬁg?gjzzzﬁigglgama

103 He3aBucumble COOBITHS. Y MHOKEHHUE bubnunorexa [IOK



https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
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https://m.edsoo.ru/0312cf8c
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https://m.edsoo.ru/5c45a60a

BeposaTHOCTe!. Pemenue 3anay us EI'D.

https://m.edsoo.ru/19304aba

104 HesaBucrumeblie COOBITHS. Y MHOKCHHE bubmuorexa [JOK
BeposiTHOCTeH. Pemmenne 3anau uz EI'D. C/p https://m.edsoo.ru/c3d4b282
bub6nmoreka [IOK
105 Craructuueckas BEpOSTHOCTb. https://m.edsoo.ru/a20b8adc
. bubnunoreka LIOK
106 TloxaroroBka K KOHTPOJIBHOW paboTe. https-//m.eds00.ru/a012476d
107 Konmponvnaa paboma Ne 6 no meme Bu6muoteka [JOK
""Inemenmur meopuu eeposmuocmen”’ https://m.edsoo.ru/d620c191
I'nasa XIII. Cratucruka. 9
108 CrydaiiHble BETUYHHBI.
109 Crny4aitasie BennuuHbl. Pemenue 3amau u3 EI'D.
Cp bubnunoreka LIOK
110 IlenTpanbHBIC TEHACHITUH. https://m.edso0.ru/7017196f
[leHTpanbpHbIC TEHACHIMH. PereHue 3amad U3 bubmrorexa [IOK
111 EID. https://m.eds00.ru/513c9889
bubmuoreka [IOK
112 Meper pasopoca, https://m.eds00.ru/2276973
113 Mepsl pazbpoca. Pemmenue 3anau u3z EI'D. Cp Bu6suoreka IIOK
114 Pemenue IIPaKTUYECKUX 3aJad [0 TeMe https://m.edsoo.ru/3330f7ef
«Craructukay bubnuoreka [{OK
115 TloaroroBka K KOHTPOJIBLHOM padoTe. https://m.edsoo.ru/cead345e
116 Konumponvnasa paboma Ne 7 no meme
«Cmamucmuka
IloBTOpEeHUE U cUcTeMATH3AIUS YUeOHOTO 20
MaTepuasa.
bubnunorexa LIOK
117 Pemenme sapas u3 EI'S. https://m.edsoo.ru/247d2fe7
bubnunorexa LIOK
118 ' Pemenue sanad u3 EI'S. https://m.edsoo.ru/e8h87729
119 Pemenne 3amau u3 EI'D. bubmorexa LIOK

https://m.edsoo.ru/1bf2fbh98
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bubnunoreka LIOK

120 ' Pewenne 3ana n3 EI'D. https://m.edsoo.ru/9c44c6ca
bubnunoreka LIOK

121 Pemenue 3anat n3 EI'D. https://m.edsoo.ru/337aad59
bu6nmoreka [IOK

122 Pemenue sanat us EI'D. https://m.edsoo.ru/a86014el
bubnunorexa LIOK

123 ' Pewenne 3ana1 n3 EI'D. https://m.edsoo.ru/5c45a60a
bu6nmmoreka [IOK

124 TonoBasi KOHTpPOJbLHAs padoTa B popmarte EI'D. 1 https://m.edso00.ru/19304aba
bubnunoreka LIOK

125 TonoBasi koHTpoOJbHAs padoTa B popmarte EI'I. 1 https://m.eds00.ru/c3d4b282

126  Pemenne 3amau usz EI'D.

127  Pemenne 3amau u3z EI'D.

128  Pemenne 3amau u3z EI'D.

129  Pemenne 3amau u3z EI'D. bubnunoreka LIOK

130 Peurenue 3amaq u3 EI'D. https://m.edsoo.ru/19304aba
bubmmoteka IIOK

131  Pemenne 3ana n3 EI'D. https://m.edsoo.ru/c3d4b282

132  Pemenue 3amau u3 EI'D. Bu6mnuorexa [IOK

133 | Pemenne 3amau u3 EI'D. https://m.edsoo.ru/19304aba

134  Pemenne 3amau u3 EI'D.

135 | Pemenne 3amau u3 EI'D.

136  Pemenne 3amau usz EI'D.

OBIHIEE KOJIMYECTBO YACOB I10 136 10

INPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOT'PAMMBI

10 KJIACC
Kon .
HpOBEpHENMOD IIpoBepsiemble Npe1MeTHbIE Pe3y.IbTAThI 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHON NMPOIrPaMMBbl CpeiHero o01mero 00pasoBanus
pe3yJbTarTa
1 Yucna u BBIYUCIECHUS
11 OnepupoBaTh MOHATUAMH: PpALMOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U IECATHYHAS IPOOb, IPOIICHTHI
19 BB{HOHHSITB apupMeTUYeCKHe  OmMepalud C  pAlHOHAIBHBIMH |
JeMCTBUTEIILHBIMU YHUCIIAMU
13 BeinonuaTe npubimKEHHBIE BHIUMCIICHUS, HCIIOIb3Ys! NPABUIA OKPYTIIEHUS,
JIeNaTh MPUKUIKY M OIICHKY pe3yJIbTaTa BEIYUCIICHUH
OnepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IIOKA3aTeleM, CTaHJapTHAs
14 dopma 3amMcu JEMCTBUTENBHOTO 4YHCIA, KOPEHb HATypaJlbHOW CTENEHH;
UCIIOJIb30BaTh MOJAXOAIYI0 (OpMy 3aluCH JEHUCTBUTEIBHBIX YHCEN IS
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOIO YyIJa;
1.5 UCMOJb30BaTh  3allUChb  INPOMU3BOJBHOIO  yryia  d4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 YpaBHEeHUs U HEpaBEHCTBA
OnepupoBaTh NOHATUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppaloHaIbHOE ypaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
29 BremonHATE mpeoOpazoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH W pemiaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS
BeimonHATe npeoOpa3zoBaHMs IENBIX, PALMOHAIBHBIX M HpPpalMOHAIBHBIX
2.3 BBIDQKEHUI H pemaTh OCHOBHBIE THIBI IENBIX, pAlMOHAIBHBIX H
UppalMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHHS W HEPABEHCTBA ISl PEIICHHS] MAaTEeMaTHUECKUX 3a/1a4
' U 33/1a4 U3 Pa3InYHbIX 00JIacTel HAYKU U peaIbHOM KU3HU
MogenupoBaTh peajbHbIE CHUTyalldd Ha fA3bIKE€ aureOpbl, COCTaBJIAThH
2.5 BBIPQXECHUS, YPAaBHEHHUS, HEpPABEHCTBA IO YCIOBHUIO 3a/Jayd, HCCIIEIOBATh
MOCTPOEHHBIE MOJIENIM C MUCIIOJIb30BAaHUEM arlapara ajareopsl
3 OyHKIHH U TpaduKu
OnepupoBaTh MOHATUAMHU: (QYHKLUS, CIIOCOOBI 3a/aHUs (PYHKUMHU, 00JacTh
3.1 orpezieNieHus U MHOKECTBO 3HaueHUil pyHKuuu, rpaduk GyHKINH, B3aUMHO
oOpartHble GYHKIUU
39 OnepupoBaTh NOHATHSAMU: UYETHOCTH W HEYETHOCTh (DYHKIUH, HYIH
(GYHKINHU, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonp3oBatk rpaduku GyHKIUHN 11 pelieHus ypaBHeHUN
34 Crpoutb U yuTaTh rpaduKu JUHEHHOUW (QYHKUUH, KBaApaTUYHON (yHKUUH,
CTeNeHHON (YHKIMH C LEIbIM MIoKa3aTelieM
35 Hcnonp3oBath rpaduku (QYHKIOMA Uil  HCCIEAOBAaHUS IPOLIECCOB U

3aBUCHUMOCTEH TIpH pEIICHUU 3a/lad U3 JAPYTruX Y4eOHBIX TPEIMETOB U




peabHOM JKMU3HHU, BBIPAXaTh (JOPMYJIaMH 3aBUCUMOCTH MEX/1y BeTHUNHAMHU

4 Hauana maTemaTtuueckoro aHaimmsa
41 OnepupoBaTh MOHATHSAMH: IOCIEIOBATEILHOCTh, apudmernyeckas U
reoMeTpruyecKasi Iporpeccuu
492 OnepupoBaTh MOHATHUSAMHU: OECKOHEUHO YOBIBaOIIass TreoMEeTpUYeCKas
porpeccusi, cyMma 0€CKOHEYHO yOBIBAIOIIECH reOMETPUIECKON IPOrPECCUH
4.3 3a1aBaTh MOCIEI0BATEIPHOCTH PA3IMIHBIMU CIIOCOOAMU
44 Hcnonp30Bath CBOKCTBA MOCIEAOBATEILHOCTEN U MPOTPECCUM IS pEIICHUS
peabHBIX 33J1a4 MPUKIAJHOTO XapaKTepa
5 MHoOkecTBa | JIOTHKA
5.1 OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIMU HaJl MHOXKECTBAMHU
Hcnonp3oBaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapaTr Il ONHCAaHUS
5.2 pealbHBIX MPOILIECCOB U SIBICHUMN, MPH PEUICHUH 3a7ad U3 APYTUX yUYeOHBIX
MIPEAMETOB
53 OrnepupoBaTh ITOHATUSIMU: ompeieyieHue, Teopema, CJIEJICTBUE,
JIOKa3aTeIIbCTBO
11 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiemble HPe}IMeTHble pe3yJabTaThl 0CBOEHHSI OCHOBHOM
pesy.IbTaTa 0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpasoBanusi
1 Ypcna ¥ BEIYUCICHUS
OnepupoBarh NOHATHSAMHU: HATypallbHOE, LEJIO€ YUCIO0; HCIOJIb30BaTh
11 MPU3HAKU JIEIMMOCTH LEIbIX YHUCEJ, PA3JIOKEHHE 4YHUCIa Ha MPOCThIE
MHOXUTENH JIJIs1 PEIICHMs 3a7a4
1.2 OnepupoBarh MOHATHEM: CTENIEHb C PAllMOHAJILHBIM MTOKA3aTeIeM
13 OnepupoBarTh MOHATHSAMU: JorapudM YHUCIa, JECATUYHBIE U HATypaJIbHBIC
norapu@mbl
2 VYpaBHEHUs U HEpABEHCTBA
[IpumeHsTh CBOWCTBA CTENEHW s MpeoOpa3oBaHUs  BBIPAKECHMUIA,
2.1 OTIEpUPOBATh TOHATUSIMH: TIOKa3aTEJIbHOE YpaBHEHHE U HEPABEHCTBO;
peniaTh OCHOBHBIE TUITbI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB
Breimonusate mpeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIIUX Jorapudmer;
2.2 OTIEpUPOBATH TOHATHUSAMH: JIOTAPUPMUIECKOE ypaBHEHHE W HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOTapU(PMHUUECKUX YpaBHEHUHN 1 HEPABEHCTB
2.3 Haxonutp perieHust mpocTeUIINX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBarh MOHATHAMH: CUCTEMA JIMHEWHBIX YPaBHEHHW U €€ pelIeHUE;
2.4 WCII0JIb30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUH NJIs1 PEIICHUsS MPAKTUYECKUX
3a1a4
25 HaXO)II/ITvaeIHeHI/ISI MPOCTEUIINX CUCTEM M COBOKYITHOCTEW PAallMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB
MonenupoBaTh pealbHBIE CHTyallMM Ha $3bIKE anreOphl, COCTaBIATH
2.6 BBIPOKCHHS, YpPaBHEHHWs, HEPABEHCTBA M CHUCTEMBI 1O YCIOBHIO 3ajadH,

HUCCIICOOBATH IMOCTPOCHHBIC MOACIIN C UCITIOJIB30BaAHUEM aIlrapara anre6pbl




@OyHKIUHN U TpapUKH

OnepupoBaTh  THOHATHUAMH:  NEpUOAMYECKas  (QYHKIHS, TMPOMEKYTKU
MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMma (GYHKIHHM, HauOojbllee U

3.1 HavMeHbIIee 3HAYeHUs (YHKIMH HA TPOMEXKYTKE; HCIOJIB30BATh UX IS
uccienoBaHusl (PYHKLNY, 331aHHOH rpagKoM
OnepupoBaTh MOHATUAMHU: Tpa(UKHU IOKA3aTENBHOM, JorapudMuueckon u
3.2 TPUTOHOMETpUYECKUX (yHKIMH; u300pakaTb WX HA KOOPAWHATHOU
IUIOCKOCTHU UM UCIIOJIb30BATh JUISl PELIEHUs ypaBHEHUI U HEPABEHCTB
33 N3o0pakaTh Ha KOOPJIMHATHOMN TIIOCKOCTH rpaqu/IKI/I HHHeﬁHBIXpraBHeHHfI
U UCIOJIb30BaTh UX I PELLIEHUS CUCTEMBI JINHEHHBIX YpaBHEHUI
34 Hcnonb3oBate rpaduku  GYHKIMNA I UCCIENOBAaHHMS IPOLECCOB U
3aBUCUMOCTEH U3 JPyrux y4yeOHBIX AUCILHUILINH
4 Hayana maTeMaTu4ecKoro aHaausa
OmnepupoBaTh MOHATHSIMU: HEMIPEPbIBHAS (DYHKIHSA, TPOU3BOAHAS (DYHKIUH;
4.1 UCIOJIb30BATh F€OMETPUYECKUA U (PU3MUECKUI CMBICI HMPOU3BOIHON IS
pelieHus 3a1aq
42 HaxomuTe  mpouW3BOIHBIE  DIEMEHTAapHBIX  (QYHKIHHA,  BBIYUCIATH
' IIPOM3BO/IHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO (DYHKIMN
Hcnonb30BaTe  NPOM3BOJHYKO Ui HCCleloBaHMS — (QyHKIMM  Ha
4.3 MOHOTOHHOCTh U AIKCTPEMYMBI, NPUMEHSATh PE3YJIbTaThl HCCIECIOBAHUS K
HOCTPOEHUIO rpahuKOB
44 Vcnonb30BaTh MPOU3BOIHYIO JJIsl HAXOXKACHUS HAWIY4IIEro pelIeHUs B
IIPUKJIAHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKHX, 3a]1a4ax
45 OnepupoBaTh MOHATUAMHU: IIepBOOOpa3Has M MHTErpaj; IOHUMATh
' reoMeTpUUYECKUN U GU3NYECKUI CMBICI HHTErpaia
16 Haxoauts nepBooOpasHble 3yieMEeHTapHbIX (YHKIUHN, BBIUUCISATH MHTETpall
' 1o opmyine Hetorona — JleiiGHuna
47 Pemarp mpuknanHele 3agadd, B TOM YHUCIIE COLUAIbHO-KOHOMHUYECKOTO U

(HU3UYIECKOro XapakTepa, CpeJICTBAMU MAaTeMaTHYeCKOT0 aHaIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna u BBIYUCICHUS
Panmonanbubie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TIPOIICHTHI, 0ECKOHEYHBIE
11  lepuonmueckue Ipobu. ApudMeTHyeckre OIepalud ¢ paluoHATbHBIMU YHCIIaMHU,
npeoOpa3oBaHUsl YHCIOBBIX BbIpakeHuH. IlpumeHenune napoOell M TNPOLEHTOB IS
peLIeHUs] TPUKIAAHBIX 337a4 U3 PA3JIMYHbIX OTpAciied 3HAHUN U peaIbHON KU3HU
JeiictButenpublie yncna. PanroHanbHble U UppalroHanbHble yucia. ApudmMerndyeckue
1.2 omepanuu C JACHCTBUTENBHBIMU uucIaMmu. [IpuOIMkEHHBIC BBIYHUCICHHS, IpaBUIIA
OKpYTJICHUS, IPUKUJKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
Crenenb ¢ nensiM nokaszateneM. CtangaptHas Gpopma 3anucu JeiCTBUTENFHOTO YHCTA.
1.3  Hcnonp3oBaHWE TOIXOIAIICH (OPMBI 3aMUCU JCHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
MPaKTUYECKHX 3a/1a4 U NPEJICTABICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypaJbHON cTeneHu. JlelcTBusS ¢ apudMeTHUYECKUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyc, KOCUHYC U TAHI€HC YHMCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOT'O apryMEHTa
2 VYpaBHeHMs U HEpaBEHCTBA
2.1  ToxmecTBa U TOXKJICCTBCHHBIE MPEOOpPa30BaAHUS
29 [IpeobpazoBanue TPUrOHOMETPUUECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(hopMyJIBI
23 VpaBHeHne, KopeHb ypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHcTBa. Merox
HWHTEPBAJIOB
2.4  Pemrenue 1enbix U ApoOHO-pAIIMOHATBFHBIX YPABHEHHH U HEPABCHCTB
2.5 | Pemienue uppaioHaibHbIX YPaBHEHH U HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUYECKUX ypaBHEHUH
27 [IpuMeHeHre ypaBHEHHUI 1 HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHX 3a7a4 U 3a/1a4 U3
pa3IMYHBIX 00JIaCTe! HAYKHU U PeaTbHOM KU3HU
3 DOyHKINUK U TPAPUKH
31 OyHkMs, cnocoObl 3amanus (yHkuuu. ['padux ¢yHkuum. B3aumHO oOpaTHbIE
byHKIIUU
39 O6nactp ompeneneHUss W MHOXKECTBO 3HaueHWW ¢yHkumu. Hymm ¢QyHKImMM.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU
33 CrenenHas GpyHKIHMS ¢ HaTypaJdbHBIM U LIENBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CaotlicTBa U rpaguK KOpHsI N-Oi CTENeHH
34 Tpuronomerpudeckasi OKPYKHOCTb, ONpEIEICHUE TPUTOHOMETPHUCCKUX (QYHKIIAN
YHUCJIIOBOT'O apTyMEHTa
4 Hauana maTemaTu4yeckoro aHaauza
41 [MocnenoBarenbHOCTH, CHOCOOBI  3aJaHus  TOCIeAOBaTeIbHOCTEH. MOHOTOHHBIC
MOCJIEIOBATEITLHOCTH
ApudmeTrnueckass H TeoMeTpuyeckas mporpeccud. beckoHeduHo —yObIBaromias
4 | TCOMETpUYECKas TMPOrpeccHs. Cymma OeckOHEYHO YOBIBAIOIIEH T'€OMETPHUECKOM

nporpeccud. PopMmylia CIOXKHBIX HpOLEHTOB. lcmonb3oBaHue mporpeccuu st
pElIeHUs pealibHbIX 3aja4 MPUKIIAJHOTO XapaKTepa




MHuoxecTBa 1 10ruKa

MHoxecTBO, onepaluu Haj MHOXKecTBaMu. J(narpammel Ditnepa — Benna. [Ipumenenne

5.1  TeopeTHKO-MHOXKECTBEHHOTO aImapara JUlsl OMCAHUs PealbHbIX IPOLIECCOB U SBICHUH,
IPY PEUICHUH 33/1a4 U3 JPYTUX Y4eOHBIX IPEIMETOB
5.2 | Ompepnenenue, TeopeMa, CICACTBHUE, TOKA3aTEIbCTBO
11 KJIACC
Kox IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Yucna v BBIYKCICHUS
11 Harypanbhble u nensle yncia. Ilpu3Haku AeTMMOCTH LENbIX Yncell
1.2 Crenesb ¢ palMoHaJIbHBIM NOKa3aresaeM. CBoiicTBa cTeneHu
1.3 Jlorapudm uuncna. /lecaTuunbie 1 HATYpaIbHBIC JOTapU(MBbI
2 YpaBHEHUs U HEpaBEHCTBA
2.1 [IpeoOpa3zoBaHue BeIpAKEHUH, COJIEPIKAIINUX JIOTapHPMBbI
2.2 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX CTEIIEHU C pallMOHAJIHBIM MIOKa3aTeIeM
2.3 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4  Tloka3aTenbHbIC YPaBHEHUS M HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA
26 CI/ICTE:MI,I JTMHEWHBIX VypaBHeHHﬁ. Pemrenne npukiIaaHbIX 337a4d ¢ TOMOIIBIO CHCTEMBI
JUHENWHBIX ypaBHEHUH
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHHH, CHCTEM U HEPABEHCTB K PEUICHUIO MaTEMAaTUYECKHUX 33134 U
3aJa4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U peallbHOU )KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. Ilepuonuueckue ¢yHkmuu. [IpoMEXyTKM MOHOTOHHOCTH —(DYHKIIUH.
3.1 MakcumymMbl U MUHUMYMBl (QyHKiuM. HawnGomnbiiee W HauMeHblllee 3Hau€HUE
(GYHKLIHU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKH
3.3 [Toka3zarenbHas u torapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
3.4  Hcnonb3oBanue rpagukoB GyHKIMHA Ui pelIeHUs] YpaBHEHUH U TMHEHHBIX CUCTEM
HcnonwszoBanne rpadukoB GyHKIHN I UCCIAEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peabHON
KHU3HH
4 Havana maTeMaTn4ecKoro aHaamsa
4.1 HenpepriBable GyHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl pELIEHHs] HEPAaBEHCTB
4.2 [TpousBoaHas ¢pyHkiuu. ['eomerpuueckuil U GU3NYECKUN CMBICI TPOU3BOIHOM
43 [IponsBoaHble 3yeMeHTapHbIX (yHKUIUHA. DOpMyNbl HAaXOXICHHS TMPOU3BOIHOM
CYMMBI, IPOU3BEIECHUS U YACTHOTO (QYHKIMH
44 [IpumeneHnne nTPOM3BOMHOW K UCCIENOBaHMIO (YHKIMH HAa MOHOTOHHOCTH H
IKCTPEMYMBEI.
45  HaxoxeHue HauOOJIBIIET0 U HAMMEHBILETO 3HaUCHHsI (PYHKIIMH Ha OTpe3Ke
4.6 [TepBooOpa3nast. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpudeckuii U gpusnueckuil cMbici. Beluucienue mHTErpaiga mo

dbopmyne Hetotona — JleiiOHuma



ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsIeMoOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHusi

Biranenne Meronamu 10Ka3aTenbCTB, AITOPUTMAMU PEILICHUS 3a1a4; YMEHUE
(GopMynaMpoBaTh W ONEPUPOBATh NOHATHAMM: OIpEAEICHHE, AaKCHOMa,
TEOpeMa, CIEIACTBUE, CBOWCTBO, NPU3HAK, JOKA3aTeIbCTBO, PABHOCWIbHBIC
(GOpMyYIMPOBKHM; NPUMEHATh MX; yMEHUE (QOpMyJIMpoBaTh OOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEPKACHHUE, IPUBOAUTh IPUMEPHl U KOHTPIPUMEPHI,
UCIOJIb30BaTh ~ METOJ  MareMaTM4eCKOM  MHIYKIMH;  IPOBOJIUTH
JIOKa3aTeJIbHbIC PACCyKJICHUs IIPU PELICHUH 3a/1a4, OLIEHUBATh JIOTUYECKYIO
IIPaBWIBHOCTb ~ PACCY)KJIEHUH;  YMEHHE  OIEpUPOBATH  MOHATUSAMMU:
MHO>KECTBO, IIOJAMHOXECTBO, OIEpallMi HaJ MHOXKECTBAaMHU; YMEHHUE
HCIOJIb30BAaTh  TEOPETHMKO-MHOXKECTBEHHBIM  ammapar Juid  ONMCaHus
pEaJIbHBIX IIPOLIECCOB U SIBJICHUM M IPU PELIECHUM 3a/1ad, B TOM YHUCIE U3
JIPYruX y4eOHBIX MPEIMETOB; YMEHHME OIEpPUpPOBaTh HOHATUSIMU: Tpad,
CBSI3HBIA rpad, NepeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3aJaBaTh U
ONMUCHIBAaTh Tpadbl pa3IMYHBIMU CIIOCOOAMH; HCIIOJIB30BaTh Trpadbl IMpH
pEeLIeHNH 33124

YMeHHne onepupoBaTh MOHATUSIMHU: HATypajJbHOE YHUCIO, LEJI0E YHUCIO,
CTENEHb C LIENBIM IOKa3aTesieM, KOPEHb HATYpaJbHOU CTENEHHU, CTEIECHb C
palMoHAIBHBIM TIOKa3aTesieM, CTENEeHb C JCHCTBHTEIBHBIM IIOKa3aTesIeM,
morapuM UHCIIA, CHUHYC, KOCHHYC W TaHTE€HC TMPOU3BOJBLHOTO 4YHCIIA,
OCTaTOK 10 MOAYJII0, PalUOHAIbHOE YHUCIO, HUPPALHUOHAIBHOE YHUCIO,
MHOECTBA HATYPaIbHBIX, IEJIBIX, PAIIMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEIT;
YMEHHE HCMOJb30BaTh MPHU3HAKK JEIMMOCTH, HAUMEHBIIUNA OOIUH
JIENUTENIb U HAaNMEHbIIIee o0lee KpaTHOe, aropuT™M EBKITHIA TTPH pellIeHuN
3a/1a4; 3HAKOMCTBO C Pa3JIM4YHBIMU MMO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS;
YMEHHUE BBITIOJIHATH BBIUUCIEHUE 3HAYCHUN W MPeoOpa3oBaHUs BhIPAKECHUM
CO CcTemeHsMH W Jorapudmamu, mpeodpazoBaHus APOOHO-pAlMOHAIBHBIX
BBIPOKCHHI; yMEHHE OIEpPUPOBAaTh MOHATUSMU: TOCIETOBATEIHHOCTD,
apudmeTnyeckas Mmporpeccus, reoMeTpudeckas Mporpeccusi, OECKOHEYHO
yOBIBaroIas reoMeTpuuecKas MPOTpeCCus; yMeHUe 3a/1aBaTh
MOCNIE0BATEIHLHOCTH, B TOM YHUCJE C TMOMOIIBIO PEKYPPEHTHBIX (GopMyIT;
YMEHHE OMNEpPUPOBATh MOHITHSIMHU: KOMIUIEKCHOE YHCJIO, COMPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOAYJIh M apryMEHT KOMIUIEKCHOTO 4Hcla, ¢dopma
3alUCH KOMIUICKCHBIX YHhcel (TeOMETpUYEecKasi, TPUTOHOMETpHUUYECKas W
anrebpandeckas); yMeTh MPOU3BOJIUTH apu(PMeTHYecKue ACUCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMH;  TPUBOJUTH  TPHUMEPHI  HCIOJIH30BaAHUS
KOMIUIEKCHBIX YHCEJ; ONEpUpPOBaTh MOHATUSAMU: MaTtpuua 2x2 u 3x3,
OTIPENICTUTENIh MATPHUIIBI, TEOMETPHUIECCKUN CMBICI OTIPEICTUTENS

YMeHue omnepupoBaTh IOHATUSMH: PALMOHAIBHBIE, HWPPALMOHAJIBHEIE,
NoKa3aTeJbHble, CTEMEHHBbIe, JorapudmMuyeckue, TPUTOHOMETPHUUECKUE
YpPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATH MTOHATUAMM:
TOXKIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMA YpPAaBHEHM W HEPABEHCTB, PAaBHOCHUIBHOCTh YPaBHEHHWH,




HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPAaBHECHHUsI, HEPABCHCTBA U CUCTEMBI
C TOMOIUBIO PAa3IMYHBIX NPUEMOB; peUIaTh YPABHECHMs, HEPABEHCTBA MU
CUCTEMBI C IIaPAMETPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CHUCTEMBI
IUI pelleHHus MaTeMaTHYecKUX 3aJady M 3ajjad U3 Pa3JIM4HbIX olnacrteit
HayKH U pealbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMHU:  (DyHKIUSA, UYETHOCTH (YHKIHUH,
NEPUOJUYHOCTh (DYHKIMH, OrPAaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (GYHKIWM, HauOoJibllee M HauMEHbIIee 3HAYCHHS
(GyHKIMH Ha IPOMEXKYTKe, HelpepblBHas (YHKLHSA, aCHMOTOTHI Ipaduka
¢byHKUMH, TIepBas M BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUI H
¢bu3nyeckuif  CMBICII  IPOM3BOJHOW, INepBOOOpa3Has, ONpeAeIEHHbIN
UHTETpaj, yMEHHE HaXOOUTh AaCHUMOTOTHI Trpaduka (QYHKIUH, yMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3ULMH
(byHKUMH, HAXOAUTh YpaBHEHHE KacaTelbHOH K TpaduKy QyHKIUHN, yMEHUE
HaXOJUTh IMPOU3BOJHBIE 3JEMEHTApHBIX (YHKIMHA; YMEHHE HCII0JIb30BaTh
MPOU3BOIHYIO Ul HCCIENOBAaHUS (PYHKUWH, HAXOIWUTh HAWOOJbIIME |
HauMEHbIIME 3HAa4YeHUs (QYHKUUH; CTPOUTh TIpadUKd MHOTOYICHOB C
WCTOJB30BAHMEM  allapara MaTeMaTHYeCKOro aHaiHu3a; TNPUMEHATh
MPOU3BOJIHYIO /ISl HAXOXAECHUS HAWIYUIIero peleHHUs B NPUKIAIHBIX, B
TOM YHCJIE COLMATbHO-3KOHOMUYECKUX M (U3NYECKUX 3a/lauax; HaXOAHUTh
IoIaa U 00BEMBI (UIYp C MOMOIIBIO MHTErpana; NPUBOIUTH HPUMEPHI
MaTeMaTHYeCKOTO MOJEIHPOBAHUSA C TIOMOLIbI0 AudepeHInanbHbIX
ypaBHEHUH

YMeHue onepupoBath MOHATHAMU: rpaduk ¢GyHKIMHM, oOpaTHas QyHKUUS,
KoMIo3ulusl (YHKIWH, JWHEeHHas (yHKOHUS, KBagpaTHYHAs (QYHKIWS,
pauMoHanbHast (QyHKIUsS, CTeneHHas (QYHKUWSA, TPUTOHOMETPUYECKUE
¢GbyHKIMU, oOpaTHBIE TPUTOHOMETpHYECKHEe (QYHKIUH, IOKa3aTeiabHas U
norapupmuyueckas (QyHKIUM; yMEHUE CTPOUTh TIpadUKH H3YyYEHHBIX
(GyHKIUH, BBIIOIHATH NpeoOpa3oBaHus rpa@uKoB (yHKIUH, UCIIOIb30BaTh
rpaduKy A1 U3yYeHHs IPOLIECCOB M 3aBUCUMOCTEH, MPH PEIIeHUH 3a/1a4 U3
IpyruX YyYeOHBIX MNPEIMETOB W 3aJad W3 peajbHON JKU3HM; BBIPAXKaTh
dbopMynaMu 3aBUCUMOCTH MEXAY BEJIMYMHAMM; UCIOJIb30BaTh CBOMCTBA M
rpadukyd  QYHKOMH JUIS pEUIeHHs YpPaBHEHWH, HEPABEHCTB M 3ajad C
napameTpamu; H300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pELIEeHN YpaBHEHHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTb TEKCTOBbIE 3a/Jayd pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, J0JM U YacTH, Ha JIBUKEHHE, padOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 3aJa4d W3 00JacTU yNpaBJICHUS JIMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, ypaBHEHHUS, HEpPaBEHCTBA U UX
CUCTEMBI IO YCIOBUIO 3aJa4d, HCCIIEN0BATh IIOJy4EHHOE pELICHUE U
OLICHHMBATh MpPaBAONOJOOHOCTh PpE3yJNbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallud Ha A3BIKE MAaTEMaTUKH; COCTAaBJIATb BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI [0 YCJIOBHIO 3a/1a4M, UCCIIEIOBATH
MOCTPOCHHbIE ~ MOJEIM C  HUCIOJb30BaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MMOJTYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATHSIMH: CpelHee apudMeThdyeckoe, MeauaHa,
HauOoJblllee U HAaUMEHbIIEe 3HAYEHUS, pa3Max, JAUCHEepPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOrO HaboOpa; yMEHHE€ U3BIIEKAaTh, WHTEPIPETHUPOBATH
uHpOpMaIMIO, MPEICTABICHHYI0 B TabiuIax, Ha AMarpamMmax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBAa peaJIbHBIX MPOLECCOB M SIBICHUH; MPEICTABIATH




uHQOpMALIMI0O C TOMOIIBID Ta0IWII ¥  JUarpaMM;  HCCIEIOBaTh
CTAaTHCTUYCCKUE JIaHHBIC, B TOM 4YHCJIE C NPUMEHEHHUEM TIpadHuUecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; Tpad)UyecKu UCCIICOBATh COBMECTHBIC
HAOJII0JICHUS C TIOMOIIBIO THArpaMM pacCEUBaHUS U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh NOHATHAMMU: CIIy4aiiHbIN OIBIT U ClIy4yailHOe cOObITHE,
BEPOSITHOCTh CIYYaHOTO COOBITHSA; YMEHHE BBIYHCISATH BEPOATHOCTH C
UCIOJIb30BAHUEM IPAPUUECKUX METOI0B; IPUMEHATH (HOPMYJIbI CII0XKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, (OpMYJTy TOIHOM BEPOSTHOCTH, (HOPMYITY
bepuymnnu, koMOMHaTOpHBIE (akThl U (HOPMYJbl; OLIEHUBATh BEPOATHOCTH
peanbHBIX  COOBITHH; yMEHHE ONEpHpOBATh IOHATHAMHU: CIy4aiHas
BEIMYMHA, PACIPEIEICHUE BEPOSITHOCTEH, MaTeMaTHU4eCKOe OXHUAAHHE,
JHCTIEpCUsl M CTaHJAPTHOE OTKJIOHEHHE CIIyYallHOW BENWYMHBI, (YHKUUH
pacmpefellieHuss W IUIOTHOCTH  PaBHOMEPHOIO,  IOKAa3aTelbHOIO U
HOPMaJIbHOTO PACIpeIeNICHUI; YMEHUE UCIIOIb30BaTh CBOMCTBA U3YUYECHHBIX
pacrnpenesleHui I pelleHMs 3alad; 3HAKOMCTBO C IIOHATHUSAMH: 3aKOH
OOJIBIIINX YHCEN, METOIBI BHIOOPOYHBIX MCCIIEIOBAHHI;, YMEHUE TIPUBOIUTH
IpUMEpbl MPOSBICHUS 3aKOHAa OOJBIIMX 4YHUCEN B IPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSX; YMEHHE ONEPHUPOBATH MOHATHSIMH: COUYETAHUE,
[EePEeCTaHOBKa, YUCIO COYETaHUH, YMCIO MepecTaHOBOK; OMHOM HpIoTOHA;
YMEHHE MPUMEHSATh KOMOMHATOPHBIE (DAKTBI M PacCyKIEHHS ISl PEUICHUs
3ajja4; OLICHMBAaTh BEPOSATHOCTH  pPEaJIbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYO MOJIEIb U UHTEPIPETUPOBATH NIOJYYECHHBIN PE3YIIbTAT

YMeHue  onepupoBarth  MOHATUAMM:  TOYKA, IMpsAMas, IUIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUYMHA YTIJIa, JIOCKUWA YroJl, ABYTPaHHBIN
YroJi, TPEXTPaHHbIA YroJ, CKPEIIMBAIOMIMECS MPSMBIC, MapAJIEIbHOCTh U
MEePIEHAUKYISPHOCTD MPAMBIX U IJIOCKOCTEH, YrOJl MEXKIY MPSAMBIMHU, YTOJ
MEXKy NPSIMOM M TJIOCKOCTBIO, YIOJI MEXIY IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXAY INPSIMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHUE HCMOJIb30BaTh MPH PEIICHUM 3a7a4 H3YYEHHbIC
(bakThl U TeopeMbl MIAHUMETPUH; YMEHHE OIEHHBATh pa3Mepbl OOBHEKTOB
OKpYKalolller0 MHpa; CTPOUTh MATEMATHYECKHE MOJEIA C MOMOIIbIO
F€OMETPUYECKUX TMOHATUM M BEIMYMH, peEllaThb CBS3aHHBIE C HUMU
MPAaKTUYECKUE 3a1a4H
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAL (UTYPBL, 00BEM (GUTYpBI,
MHOTOTPaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEUEHNE MHOTOTpaHHHKA, KYO,
napajiesienunes, npu3Ma, nupamuja, Gurypa u MOBEpPXHOCTh BpallECHUS,
LWINHAP, KOHyC, map, cgepa, IIomanb chepsl, MIOHaJb IOBEPXHOCTH
NUPaMUIbI, TPU3MBI, KOHYyCa, UWIMHIpPA, 00BEM KyOa, MPSIMOYTOJIBHOTO
napajuiefienunena, NUpaMuibl, MPU3MbI, LWIMHApPA, KOHyca, IIapa,
pa3BEpPTKa MOBEPXHOCTHU, CEUEHUSI KOHYCAa U LUIMHAPA, HapajuielIbHbIE OCH
WIA OCHOBaHMIO, CEU€HHE Iapa, IUIOCKOCTb, Kacaromascs cdepsl,
HWINHAPA, KOHYCa; YMEHHUE CTPOUTh CEYeHHUE MHOTOTpaHHUKA, N300pakaTh
MHOTOTPaHHUKH, (UTYpPHl U TMOBEPXHOCTH BpAaIllEHUS, UX CEUYEHHUs, B TOM
YlClIe C TOMOIIBIO JJIEKTPOHHBIX CPEJCTB; YMEHHUE NPHUMEHATH CBOWCTBA
reOMETPUUYECKUX (QUTYpP, CAMOCTOSTENIbHO (OPMYJIUPOBATH ONpEeNICHUs
u3ydaeMblX (UTyp, BBLABUraTh TUIIOTE€3bl O CBOWCTBAX M MPU3HAKAX
reoMeTpuyeckux (uryp, OOOCHOBBIBaTH WM ONPOBEpraTh HX; YMEHHE
MPOBOJIUTH Kiaccu(UKaLuio GUTyp MO pa3IMYHBIM MPU3HAKAM, BHIOIHATh
HE0OXO0IUMBIE JIOTIOJIHUTENbHbBIE TTOCTPOEHUS
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YMeHue omnepupoBaTh  NOHSTHUSMU:  JIBIDKEHHE B  IPOCTPAHCTBE,
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napajuleNbHBIA MEePeHOC, CUMMETpPHsI Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOMO00Ms, TOMO0OHBIE (QUTYPBI, YMEHHE
pacrmo3HaBaTh paBHBIE M MOJOOHBIE (DUTYpHI, B TOM YHUCJIE B TMPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; MCIOIb30BATh T€OMETPHUECKUE OTHOIICHUS TPU
pelIeHnr 3a/a4y; HaXOAWTh TEOMETPUYECCKUE BEIMYUHBI (IUIMHA, YTOII,
IO/, 00BbEM) TP PEHICHUH 3aa4 U3 JPYTUX YYCOHBIX MPEJIMETOB H H3
pEATbHON XU3HU; YMEHUE BBIYHCISTH T€OMETPUYCCKHUE BEIMYMHBI (IJTMHA,
yroJl, IUIOmaab, 00BEM, IUIOMIAh TOBEPXHOCTH), UCIONB3YsS H3YYCHHBIC
GbopMyJIBI ¥ METOIBI, B TOM YHCJE: IUIOMIAh TOBEPXHOCTH IMHUPAMUIBL,
MIPU3MBI, KOHYCa, [IWIMHAPA, TUIOMAab chepbl; 00bEM KyOa, MPSIMOYTOJILHOTO
napaieNienureia, MUPaMH/Ibl, TPU3MBI, [IWIMHIPA, KOHYyCca, IIapa; YMEHHE
HaXOJUTh OTHOIIIEHUE 00BEMOB TTOIOOHBIX (DUTYP

YMeHHe OmnepupoBaTh MOHATHSAMU: IMPSIMOYTOJbHAs CHCTEMa KOODPIUHAT,
BEKTOP, KOOPAWHATHI TOYKH, KOOPJAHMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOpPA HAa YHCIO, pa3IoKEHUE BEKTOpa Mo 0asucy,
CKIIPHOE TPOW3BENCHHE, BEKTOPHOE TMPOU3BEACHHE, YIOl MEXIY
BEKTOpaMH; YMEHHUE UCII0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBINA METOM JIJIs
pEIICHUs TEOMETPHUYSCKHX 33724 U 33724 APYTUX YIeOHBIX IPEIMETOB
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YMeHnue BbIOMpaTh MOAXOIALIMN METOJ Ul PELICHUs 3a/1a4yd; MOHUMaHHE
3HaYMMOCTH MAaTeMaTHUKH B M3YYEHMU INPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHUH; YMEHHUE pACIIO3HABaTh IIPOSIBICHUE 3aKOHOB
MaTEMaTUKU B MCKYCCTBE, YMEHHME NPUBOJUTH IPHUMEPBI MAaTEMaTHUECKHUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaT€MaTUYECKON HAyKH



IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1  Yucna u BBIYUCICHUS
1.1 | HarypaubHble u ueible uncina. [Ipu3Haku JenMMOCTH LETIbIX YHCe
12 Panmonaneubie yncna. OOBIKHOBEHHBIE U AECATUYHBIC JPOOU, MPOLIEHTHI, OECKOHEYHbIE
MEPHOANIECKHE TPOOH
13 Apudmernueckuit KOpEHE HaTypajdbHOH cTemneHu. JleHcTBUS ¢ apuMETHUYECKUMHU
KOPHSIMH HaTypajibHOW CTEeHH
14 Crenenp ¢ nenbiM nokaszateneM. CTeneHb ¢ palMOHAIBHBIM IoKa3areneMm. CBoicTBa
CTETEeHH
15 CuHyc, KOCUHYC ¥ TaHT€HC YHCIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHT€HC
YHCIIOBOTO apTyMEHTa
1.6 | Jlorapudwm umcna. JlecITUYHBIC H HATYpATbHBIE JIOTAPHUPMBI
JeiicTBuTenpHbIe Uncia. ApupMETHYECKHe ONepaluu C IeHCTBUTEIBHBIMU YHCIAMHU.
1.7 | IlpuGnumx€HHbIE BBHIYUCICHUS, MPaBUJIa OKPYTJIEHUs, MPUKUIKA U OLIEHKAa pe3ylibTaTa
BBIYMCIICHHM
1.8 | IIpeoOpazoBaHue BHIPAKCHHMA
1.9 | KowmmiekcHble uncia
2 | VYpaBHEHHUS U HEPABEHCTBA
2.1  llenple u ApoOHO-paAIMOHATBHBIC YPABHEHUS
2.2  VppanuoHaibHble ypaBHEHHS
2.3  TpuroHoMeTpuyeckue ypaBHEHUS
2.4  TlokazaresbHble U Jorapu(MUUECKUE YPABHEHUS
2.5 | llensle u qpoOHO-pallMOHATIHHBIE HEPABEHCTBA
2.6  VppanmoHaibpHBIE HEPABEHCTBA
2.7  TlokasarenbHbIE U orapu(MUIECKHE HEPAaBEHCTBA
2.8  TpuroHomerpuuecKkue HEPaBEHCTBA
2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  VYpaBHeHUs, HEPABEHCTBA U CHCTEMBI C ITApaMeTPaMu
2.11 Marpuna cucteMbl TUHEHHBIX YpaBHeHHH. OnpenenuTenb MaTPUILbI
3 | @®yHkiMH U TpaduKu
31 Oynkuus, crnocodbl 3amaHus ¢yHkuuMd. I['paduk ¢yHkumu. B3aumHo oOpaTHbIe
bynkumn. Yérapie n HeuéTHBIC QyHKIMU. [leproanyeckue GyHKITMN
O6nactp ompeneNeHuss W MHOXKECTBO 3HaueHnd (QyHkruu. Hymm  QyHKIMN.
39 [TpomexyTku 3HaKOMOCTOSIHCTBA. [IpOMeXKyTKH MOHOTOHHOCTH (YHKIIMH. MaKCUMYMBbI
U MuUHUMYMBl (yHknun. HawmOomnplliee W HaWMEHbIee 3HAYeHWE (QYHKIUH Ha
IPOMEXKYTKE
33 Crenennas pyHKIUS C HaTypalbHBIM UM IENbIM Toka3aTeneM. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHs N-0il CTeTIEHN
3.4  Tpuronomerpuueckue QyHKIIUHU, UX CBOWCTBA U TpaduKu
3.5 TlokazarenpHas u norapudmuueckas GyHKINUH, HX CBOMCTBA U TpadUKH
36 Touku pa3psiBa. AcuMOTOTHI rpadukoB GyHKIM. CBOMCTBA (PYHKIHIA, HEMPEPHIBHBIX

Ha OTpe3Ke




3.7

ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTEH

3.8  Apudmernyeckas u reomerpuyeckas nporpeccun. @opmyiia CIokKHBIX TPOIEHTOB

4  Hayana maTeMaTH4yecKOro aHajau3a
4.1 | TlpousBoaHas pyHkimu. [Ipon3BoHbIC 3TIEeMEHTAPHBIX (YHKIUI

[Ipumenenne nPOM3BOIHOW K HCCIEIOBAHUIO (YHKIMHA HAa MOHOTOHHOCTB
4.2  skcrpemymbl. Haxoxnenue HauOosblIEro M HAMMEHBIIETO 3HAa4YeHHs (YHKIMM Ha
OTpe3Ke

4.3  TlepBooOpa3znas. MHTErpai

5 | MHoxecTBa U JOTHKa
5.1 | MHokecTBO, Oonepanny HaJl MHOKecTBaMu. JlnarpamMmmel Diinepa — Benna
5.2  Jloruka

6 | BepoATHOCTb M CTaTHCTHUKA
6.1 OmnucaTenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombOunaropuka

7 TI'eomerpus
7.1  ®urypsl Ha IJIOCKOCTU
7.2 IlpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3  MHororpaHHUKH
7.4  Tena u mOBEPXHOCTH BpaIlCHUS
7.5 | KoopauHaThl B BEKTOPHI







