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MOACHUTEJIbHAS 3AITMCKA

Pabouas mporpamma y4eOHOTO Kypca «Anredpa 1 Hadajaa MaTeMaTH4eCcKOro
aHanu3a» 0a3oBoro ypoBHs ajist oOydarontuxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe DenepanbHOro rocyAapCTBEHHOTO0 00pa30BaTENBHOIO CTAaHAAPTA CPETHETO
oOrmero o0pazoBanusi, ¢ y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH,
NPEIBSIBISIEMBIX K MATEMaTHIECKOMY O0OPa30BaHMIO, U TPATUIIUN POCCHIICKOTO
oOpazoBanus. Peanu3zarus mporpaMmbl 00ecIiedrBaeT OBJIaICHNE KIIOYEBBIMU
KOMITETCHIIUSIMH, COCTABJISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0Opa3oBaHuUs, IETOCTHOCTh OOIEKYIBTYPHOTO, IMYHOCTHOTO M MO3HABATEIILHOTO
Pa3BUTHS JTMYHOCTH O0YJAFOTIINXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayaia MaTeMaTUYECKOTO aHATN3ay SIBIISICTCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOTPaMMe CTapIIeH MIKOJIbI, TOCKOJIbKY, C OJHOU
CTOPOHBI, OH 00ECTIeYNBACT MHCTPYMEHTAIBHYIO 0a3y /sl U3y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOi CTOPOHBI, POPMHUPYET JTOTUIECKOE U
a0CTpaKTHOE MBINIICHUE yJaluXCs Ha YPOBHE, HEOOXOIUMOM JIJIsSi OCBOCHUS
KypcoB HH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU. B pamkax
JaHHOTO Kypca ydaIirecs OBJIaIeBal0T YHUBEPCATBHBIM SI3IKOM COBPEMEHHOM
HayKH, KOTopas (popMyJIHpPYyeT CBOU JOCTHIKCHHSI B MAaTEMaTHIECKOUN opMme.

Kypc anreOpb1 1 Hagan MaTeMaTHYECKOTO aHAIHM3a 3aKJIaIbIBAET OCHOBY IS
YCHENIHOTO OBNAJCHUS 3aKOHAMH (PU3UKH, XUMUU, OMOJIOTUN, TOHUMAaHUS
OCHOBHBIX TCHJICHIIUI YKOHOMHUKHU U O0IIECTBEHHOU KU3HHU, TIO3BOJISET
OpPHUEHTHUPOBATHLCS B COBPEMEHHBIX ITU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHIX,
YBEPEHHO HCIIOIh30BaTh UX B TIOBCEAHEBHOM XU3HU. B TOKe BpeMs OBIafcHUE
a0CTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MATEMATUYECKUMU KOHCTPYKIIUSAMHU
pa3BUBaeT YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH HCTUHHOCTh
YTBEPKJICHHUSI, UCIIOTH30BaTh 0000IICHNE M KOHKPETH3AINI0, a0CTparupoBaHue 1
aHANIOTHI0, (POPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBITIUICHHE. B X0/1€ n3yuenus
anreOpbl U Ha4aJl MATEMaTUYECKOTO aHaIN3a B CTAPIICH MIKOJIE yJalruecs
MIOJTy4YalOT HOBBIN OIBIT PEIICHUS MTPUKIAIHBIX 337129, CAMOCTOSTEIILHOTO
MTOCTPOCHUS MaTEMAaTHYECKUX MOJIeNICH PeasIbHBIX CUTYaIlUi U HHTEPIpETaIllin
MOJIYYCHHBIX PEIICHNUN, 3HAKOMSTCS C IPUMEPAMHU MaTEeMaTHIECKHIX
3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE, C BBIAAIOITUMUCS
MaTeMAaTUYECKUMHU OTKPHITHSMH U UX aBTOPAMHU.

Kypc o6namaer 3Ha9UTEILHBIM BOCIIUTATEILHBIM TTOTCHITHAIOM, KOTOPBIH
peanu3yeTcs Kak uepe3 yueOHbIN MaTepral, ClioCOOCTBY IO (POPMUPOBAHUIO
Hay4YHOT'O MUPOBO33pPEHUS, TaK U Yepe3 crnenupuKky yueOHO! AesITeIbHOCTH,



TpeOyrolel caMOCTOSTEIbHOCTH, aKKYPAaTHOCTH, MPOIOJIKUTENbHOM
KOHIICHTPALIMM BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3ysIbTar.

B ocHoBe MeTonuku oOydeHus ajredpe 1 HayajlaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT JAeSATEIbHOCTHBIN NPUHIIMI 00yYEHUS.

Crpykrypa Kypca «Anredpa u Hauanaa MaTeMaTHYE€CKOIO aHAIN3a» BKIIIOUAET
CIIEAYIOLIUE CONEPIKATEIBHO-METOANYECKUE JIMHUU: «HHCIIa U BBIYUCICHUS,
«DyHKIMH U TpapuKn», «YpaBHEHUs U HEpaBeHCTBa», «Hauana
MaTeMaTH4YECKOr0 aHaIu3a», «MHOKeCTBa 1 JTOTHKa». Bce OCHOBHBIE
COZIEPIKATEIbHO-METOANYECKUE JIMHUU U3YUYaIOTCS HA IPOTSKEHNUHU JIBYX JIET
oOyueHus B CTaplIel LIKOJIe, ECTECTBEHHO JOMOJHISA APYT APYyra U MOCTENEHHO
HACBhIAsCh HOBBIMM TEMAMH U pasjesiaMu. J[aHHbIN KypC SIBISETCA
MHTErPaTUBHBIM, TOCKOJIBKY OOBEIUHSIET B CE0€ COAEPKaHNE HECKOJIbKHUX
MaTeMaTHUYECKUX JUCUUIUIMH: adredpa, TPUrOHOMETPUs, MaTEMAaTUYECKUI aHalu3,
Teopusi MHOKeCTB U Jip. [Io Mepe Toro kak yyaiuecs: oBjiaJieBatoT Bc€ bonee
HIMPOKUM MaTeMaTHYEeCKUM anmnapaTroM, y HUX MOCJIeI0OBaTeNbHO (popMupyercs u
COBEPLIECHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYIO0 MOJIEb PEATBHON
CUTyalluH, IPUMEHSTH 3HAHUsI, TOJIy4eHHbIE B Kypce «Airedpa u Hadaia
MaTEMAaTUYECKOTO aHAJIM3ay, UIsl PEIICHUs CAMOCTOSITEIbHO CPOPMYIUPOBAHHOMI
MaTeMaTU4YECKOM 3aa4t, a 3aTEM UHTEPIIPETUPOBATH MOJYYEHHBIN PE3ybTaT.

ConepxaTenbHO-METOANYECKAS JINHUS «HUCaa 1 BBIYMCIEHUSD» 3aBEPIIACT
(dbopMupOBaHKE HABBIKOB MCIIOJIb30BAHUS JEHCTBUTENBHBIX YHCET, KOTOPOE OBbLIO
HayaTo B OCHOBHOM I1KoJje. B crapiieli mkone ocoboe BHUMaHUE yAEIseTCs
(hOpMHPOBAHUIO MPOYHBIX BBIUMCIUTENbHBIX HABBIKOB, BKIIIOUAIOIINX B cE0s
MCITI0JIb30BAHUE PA3IMYHBIX (OPM 3aMHCH JTEUCTBUTEIBLHOTO YHCIIa, YMEHUE
PALMOHAJIBHO BBIIIOIHATH JEUCTBUSA C HUMMU, 1€J1aTh IPUKUIKY, OLIEHUBATh
pe3ynbraT. O0yuarouuecs Noay4yaroT HaBbIKU MPUOIMKEHHBIX BHIYMCICHU,
BBITIOJTHEHHUS JIEUCTBUM C YUCIaMU, 3alTMCAHHBIMU B CTaHAApPTHOU (opme,
WCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHHM.

JInnusa «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS HAa NPOT)KEHUHU BCETO
oOyueHus B CTaplIel 1IKoJIe, HOCKOJIbKY B KaXJI0OM pa3Jiesie MporpaMMbl
MPEeAyCMOTPEHO PEIlIEHHE COOTBETCTBYIOMIMX 3a1a4. OOyyarouecs oBiIaieBatoT
Pa3JIMYHBIMHA METOJIAMH PELICHMS LENBIX, PAMOHAIBHBIX, HPPALOHAJIbHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHUIH,
HEPaBEHCTB U UX cucTeM. [loaydeHHble yMEHMs UCIIONIb3YIOTCS IIPU UCCIIEA0BAaHUN
(GyHKUMNA ¢ TOMOILBIO MPOU3BOIHOM, pEIIEHNU MPUKIAIHBIX 3a/1a4 U 3a]1a4 Ha
HaXO0KJIE€HUE HAaUOOJbIINX U HAUMEHbIINX 3HaYeHU QyHKuuu. JlaHHas
coJiep>KaTesibHas JTMHUS BKIIIOYAET B ce0s Takke (GOpMUPOBAHUE YMEHUN
BBINOJIHSTH PacuéThl 10 popmyJsiaM, peoOpa3oBaHUsl LIETIbIX, pAllUOHATIbHBIX,
MppalMOHAIbHBIX U TPUTOHOMETPUYECKUX BBIPAKEHNMN, & TAKKE BBIPAXKECHUH,



COJIEprKaIINX CTeNeH! U orapudmel. brarogaps nzydenuro anreOpanueckoro
MaTepuana MPoOUCXOIUT JalbHENIee pa3BUTHE aITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIIJICHUS YYaIuXxcsi, POPMHUPYIOTCS HABBIKH JIeAYKTUBHBIX
paccyXaeHul, paboThl C CHMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB. AJredpa
npeiaraeT 3G PpeKTUBHbIE UHCTPYMEHTHI JJISl PELLIECHUS IPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]1a4, HATJISAHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK
A3BIKA HAYKH.

CopnepxxarenbHo-MeTon4ecKas TMHUS «ODyHKIUU U TpaQUKU» TECHO
HEePEIIeTaeTCs C IPYTUMU JIMHUSAMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3aJ1aET
MOCJIEIOBATENBHOCTD U3yUeHUsl MaTepuana. M3yueHue cTeneHHoi,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U TpauKOB, UCIOIb30BaHUE (PYHKLIMN Ui pEelIeHUs 3a]a4 U3 JPYruX y4eOHbIX
IPEIMETOB U PEATILHOM KU3HU TECHO CBSA3aHO KaK C MaTEMaTHUYECKUM aHAIM30M,
TaK U C pelIeHHeM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 60bIiIoe BHUMaHKE
yaensieTcsi QOPMUPOBAHUIO YMEHHS BBIPAKaTh (OPMyTIaMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BETMUMHAMU, UCCIIEOBATD MOJyYeHHbIE (DYHKIIUN, CTPOUTH UX
rpaguku. MaTtepuan 3Toi copepKaTeabHON JIMHUM HALEJIEH Ha pa3BUTHE YMEHUM
Y HaBBIKOB, MTO3BOJIAIOIINX BBIPAKATh 3aBUCUMOCTH MEXKIYy BEJTMUYNHAMU B
paznuuHoi (hopMe: aHATUTUYECKOM, Tpaduieckoi u cnoBecHou. Ero uzyuenue
CHOCOOCTBYET PAa3BUTHIO aJITOPUTMUYECKOTO MBIIIIEHUS, CTIOCOOHOCTH K
0000LIEHHUIO 1 KOHKPETU3alluH, UCTIOIb30BaHUIO aHAJIOTUH.

CopepxarenbHas muHUS «Havana MmaTeMaTH4eCKOro aHaIn3ay Mo3BOJIsET
CYLIECTBEHHO PACIIUPUTH KPYT KaK MaTEMaTHYECKHX, TaK M MPUKIAIHBIX 3374,
JOCTYMHBIX 00YYaIOIIKUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIIEA0BATh U
CTPOUTH rpaUKu PYHKIMM, ONPEIeNATh UX HauOOJbIINE U HAUMEHbILINE
3HAYECHMsI, BBIYUCISATH TUIOMIATU GUTYpP U 00BEMBI TN, HAXOAUTH CKOPOCTH H
YCKOpeHHs npoueccoB. JlaHHas coaepkarenbHas JUHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH TOCTPOCHHSI MATEMaTUYECKIX MOJIETICH pealbHbIX CUTYalUH,
HaXO0>KJIEHUS! HAWJTy4lIero pelieHysl B IPUKIIaJHbIX, B TOM YHCII€ COLUAIbHO-
HSKOHOMHUYECKUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAaMHU MaTEMaTUYECKOT0 aHaIM13a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOT0, (POPMATIbHO-JIOTHYECKOTO U KPEATHBHOTO
MBILUICHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh MPOSBICHHS 3aKOHOB
MaTeMAaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0yyarouiecs y3HaroT 0
BBIIAIOINXCSI PE3YJIbTaTaX, MOJYYeHHBIX B XOJ€ PA3BUTHUS MaTEMATHKHU Kak
HAyKH, U UX aBTOPaX.

CopnepxarenbHO-MeToIMYeCKast JIMHUSA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
HOCBSIILIEHA 3JIEMEHTaM TEOPUU MHOKECTB. TeOpeTUKO-MHOKECTBEHHBIE
MPEJICTaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKH U TIPeIaraioT



HanOoJiee YHUBEPCAIBHBIN S3bIK, 00bETMHSAIONINN BCE pa3/Ielibl MAaTEMAaTHKU U €€
IPWIOKEHHM, OHU CBS3BIBAIOT Pa3HbIE MATEMATUUECKUE JUCLHUIUINHBI B €IMHOE
uenoe. [lo3ToMy BakHO 1aTh BO3MOKHOCTh IIKOJBHUKY TOHUMATh TEOPETUKO-
MHOECTBEHHBIH SI3bIK COBPEMEHHOW MAaTEeMaTUKHU U UCIIOJIb30BATh €T0 IS
BBIPAXKEHUS CBOMX MBICIICH.

B kypce «Anrebpa 1 Hayaia MaTeMaTUYECKOr0 aHaIM3a» MPUCYTCTBYIOT
TaKXe OCHOBBI MaTEMATUUYECKOTO MOJIEITUPOBAHUs, KOTOPBIE PU3BAHBI
c(OpMHPOBATh HABBIKH IIOCTPOCHUS MOJIENIEH pealbHbIX CUTYALH, UCCIEA0OBaAHUS
ATUX MOJIEJIEN C MOMOIIBIO anmapara ajareOpbl 1 MaTeMaTHYECKOr0 aHAIN3a U
MHTEPIPETALMU MTOJTYYEHHBIX PE3YIbTATOB. Takue 3a/1aHusl BIUIETCHBI B KaXKIbIii
U3 pa3AesoB NporpaMMBbl, HOCKOIBKY BECh MaTe€pUal Kypca IIMPOKO UCIIOJIb3YETCS
JUTSL pEIIeHUS TPUKIIAIHBIX 3a7a4. [Ipu pelliennn peabHbIX MPAKTUUECKUX 3a/1a4
y4JaIrecs pa3BUBAIOT HAOIIOJATEIbHOCTh, YMEHIE HAXOAUTH 3aKOHOMEPHOCTH,
abcTparupoBaThCs, UCIOIb30BaTh AHAJIOTHIO, 0000IIATh K KOHKPETU3UPOBATh
npobsiemy. JlesTenbHOCTh M0 (GOPMUPOBAHUIO HABBIKOB PEIICHUS TPUKIIATHBIX
3a/1ay OpraHU3yeTcs B MPOLiecce U3yUYEHUsl BCeX TeM Kypca « AnreOpa u Hadasa
MaTeMaTU4YEeCKOr0 aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM 11aHe Ha U3yYeHHE Kypca anreOpbl U Hauall MaTEMaTUYECKOTO
aHanm3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Heaemo B 10 kiacce u 3 yaca B
Hezenmo B 11 kiacce, Bcero 3a iBa roga o0yuenus — 170 yacos.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

PannonansHbie yncina. OOBIKHOBEHHBIE U IECATHUYHBIE TIPOOH, TPOLICHTHI,
OeCKOHEUHbIE TIEPHOUYECKUE ApoOHu. ApudMeTHdecKue onepaiuu ¢
palMoHAIbHBIMU YK CIIaMU, TPe00Opa30BaHUs YHCIOBBIX BbIpakeHU. [Ipumenenue
Ipo0Oeil 1 MPOLEHTOB JIsl PEIICHUsI MPUKIIAHBIX 3a/1a4y U3 Pa3IUYHbIX OTpacieu
3HaHUM U PEATbHOM KU3HH.

JlerictBuTeNbHBIE Yncia. PanmoHanbHbpie M MPPAlMOHAIBHBIE YUCIIA.
Apudmernyeckue onepamuu ¢ 1eHCTBUTENbHBIMU YrciiaMu. [Ipubnnxénnble
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenens ¢ uensiM nokazatenem. CranaaptHas hopma 3anucu
JeNCTBUTENBHOTO uncia. Micnonb3oBanue noaxosiieit hopMbl 3aucu
NEUCTBUTENBHBIX YUCET JUISl PEIICHHS TPAKTUUECKUX 3a/1a4y U MIPEACTABICHUS
JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypajIbHOU cTeneHu. JleiicTBus ¢
apu(pMeTHYeCKUMU KOPHSIMHU HaTypaJIbHOM CTETIEHHU.

CuHyC, KOCUHYC M TaHT'€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUA U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE TPe0Opa30BaHMUSL.

[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHbBIE
TPUTOHOMETPUUECKHE (POPMYIIBIL.

VYpaBHeHHe, KOpeHb ypaBHEeHUs1. HepaBeHCTBO, pElIEHUE HEPABEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMAaTUUECKUX 3a1a4
M 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeasIbHOM KU3HHU.

DYyHKIUHN U TPaPUKU

OyHKIus, criocoOwl 3aaanus GyHkiuu. ['paduk ¢pyakimu. Bzaumuo
oOpaTHbIe (PYHKITUH.

O6unacTb onpeneneHuss 1 MHOXKECTBO 3HaUeHUM QpyHkuuu. Hynu dyHkumm.
[IpomexyTkH 3HaKONOCTOAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

CrenenHasi pyHKIHS ¢ HATypaJbHBIM H LIETBIM MOoKa3ateneM. EE€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS 1-OW CTEIEHHU.



TpuroHomerpudeckas OKpy>KHOCTb, ONPEAETCHUE TPUTOHOMETPUUYECKHUX
(yHKITUH 9MCIIOBOTO apryMEHTA.

Hauyaja MaTeMaTHY€CKOI0 aHAJIN3a

ITocmenoBaTeIbHOCTH, CITOCOOBI 3aJJaHUS TTOCIICIOBATEILHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIBHOCTH.

ApudmeTrnyeckas u TeoMeTprUECKas Mporpeccu. beckoHeyHo yObIBaroIas
reomeTpuieckas nporpeccusi. Cymma 6€CKOHEUHO yObIBAIOIIEH reOMETPUUYECKOM
nporpeccun. Dopmyiia CIOKHBIX MPOLUEHTOB. Mcnoib30BaHME POTPECCUU IS
pEIIEHUS pealIbHBIX 3a7a4 MPUKIAJHOIO XapaKTepa.

MHoKecTBa U JIOTHKA

MHOk€eCTBO, Oepany HaJl MHOKeCcTBaMHU. J{narpammel Diinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO anmnapara i ONMUCAHUS PEATbHbBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IIPEAMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia M BBIYUCTICHUSA

HarypanbHabie u niensie uyncina. [Ipu3Haku 1eIMMOCTH LIETIBIX YHACEIL.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeraeM. CBOICTBA CTENICHHU.

Jlorapudm uncna. JlecssTUuHbIE U HATYpalbHbIE JOTAPU(PMBI.

YpaBHeHUA U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPKANTUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALTUX CTETIEHH C PAIlMOHAIbHBIM
MTOKA3aTEIIEM.

IIprMepb! TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

CucTembl INHENHBIX YpaBHEHUH. PenieHre NpuKIaaHbIX 3a/1a4 ¢ IOMOIIbIO
CUCTEMBI JIUHEHWHBIX YPABHEHUN.

CucteMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHH, CHCTEM U HEPABEHCTB K PEILICHUIO
MaTeMaTUYEeCKUX 3a]a4 U 3a7a4 U3 pa3InyHbIX 00J1acTel HAYKU U pealibHON
KU3HHU.

DOyHKUNH U TPaPUKH

Oyuknus. [epuoanyeckue Gynkuuu. [IpomexyTKu MOHOTOHHOCTH
¢bynkunu. MakcuMyMbl 1 MUHUMYMBI QyHKIIMU. Hanbombiiee u HauMeHbllee
3Ha4YeHHe (PYHKLIHUU HA TIPOMEKYTKE.

Tpuronomerpuyeckre GyHKIMHN, UX CBONCTBA U TpadUKH.

[TokazarenbHas u norapudmMuydeckast GyHKIUU, UX CBOWCTBA U IPAPUKH.



Hcnonp3oBanue rpadukoB GyHKINMA IS peISHUsT ypaBHEHUH U IMHEWHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB GyHKUIUN ISl KCCIIEIOBAHUS TPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT MIPU PELLIEHUH 33]1a4 U3 APYIUX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hayana MmaTeMaTH4eCKOro aHaJIn3a

HenpepobiBHble pyHKIIMU. METOA UHTEPBATIOB JIs PEIICHHS] HEPABEHCTB.

[IpousBoanas pyHkuuu. I'eomeTpudeckuii 1 GU3HUECKHUI CMBICI
MIPOU3BOJHOM.

[TpousBoaHbIe r1eMeHTapHbIX QyHKUINNH. DopMyIbl HAX0XKIEHUS
MIPOU3BOJAHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne nporu3BOIHOM K UCCIAEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHrne HauboIblIero 1 HauMeHbIIero 3Ha4eHust PyHKIUU Ha
OTpE3Ke.

[IpuMeHeHne MPON3BOIHOM ISl HAXO0KICHUS HAWJTY4IlIEeTrO PELICHUS B
IIPUKJIAIHBIX 3aJ1a4ax, I ONPEAECICHUS CKOPOCTH IIPOLIECCA, 3aIaHHOTO
dbopmyIoit umu rpaduKoM.

ITepBoo6pa3zHas. Tabnuia mepBooOpas3HBIX.

Wurerpan, ero reomeTpuueckuii U Gpu3nuecKkuii cMbici. Beruncnenue
uHTerpaina no gpopmyne Herorona—IJleiiOnuna.



INNIAHUPYEMBIE PE3YJIBTATDBI

OcBoenune yueOHoro mpeamMera «MaTemMaTHKay JOKHO 00ecreunBaTh
JTOCTHKEHUE HAa YPOBHE CPEAHET0 00IIET0 00pa30BaHuUsl CICIYIOMINX TUYHOCTHBIX,
MeTarpeAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIEC pe3yJIbTaThl OCBOCHUS TPOrpaMMbl yUeOHOT0 MpeIMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxx1ancKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO IPAKIAHCKON MO3ULIMHA 00YYAIOIIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOT'O YWJIEHA POCCUICKOr0 OOIIECTBA, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTY]D, SBICHHM,
IpoLEyp TPaKIAHCKOTO 00111ecTBa (BBIOOPHI, OIIPOCHI U TIp.), YMEHHUEM
B3aMMO/JICHICTBOBATH C COI[UAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
(YHKIUSIMU 1 HA3HAYCHUEM.

[TatprnoTnyeckoe BOCIUTAHHKE:

c(hOpPMHPOBAHHOCTHIO POCCUICKOM IPakIaHCKOW UICHTUYHOCTH, YBAKEHUS
K MPOIILJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOILIEHUEM
K JIOCTHKEHHSIM POCCUMCKUX MATEMATUKOB U POCCUMCKONW MATEMATUYECKOU
IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAyKaX, TEXHOJIOTHUSX,
chepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JYXOBHBIX IIECHHOCTEW POCCUHUCKOTO HApO/Ia;
c(hOpMHPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKHU U IS TEIbHOCTHIO
y4€HOr0; 0OCO3HAHMUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OyaylIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MUPY, BKIIFOUAs 3CTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1au, PEIICHUH, PACCYKICHH;
BOCTIPMMMYHMBOCTBIO K MAaTEMaTUYECKUM aCIleKTaM pa3jIMYHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCTIMTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUS MMPUMEHSATh MAaTEMATHUECKIE 3HAHUS B
MHTEpPECaxX 3/I0POBOT0 U O€301acHOro 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3/I0pOBBIO (37I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U
OTJIbIXa, PEryJsipHas pU3nyeckast aKTUBHOCTh); (PU3HMUECKOTO
COBEPIICHCTBOBAHUS, IPU 3AHATHUSIX CIIOPTUBHO-0310POBUTEIBHOMN
NEATENBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPY/y, OCO3HaHHEM LIEHHOCTHU TPYA0II0O0US; HHTEPECOM K
pas3nu4HbIM c(pepaM MpoPecCHOHATLHON ACSITEIIbHOCTH, CBI3aHHBIM C
MaTEeMaTUKOU U €€ MPUIIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTEMaTHUECKOMY 00pa30BaHUIO U
caMm000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYacTHUIO B PELICHUHU IPAKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCTIMTAHUE:

c(OpMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpPbl, TOHUMAaHUEM BIIUSHUSA
COLMAJIBHO-DKOHOMMYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMATIBbHOM
Cpellbl, 0CO3HAHUEM T100aTBHOTO XapaKkTepa 3KOJIOTHUEeCKUX MpooeM;
OpHEHTalMEN Ha IPUMEHEHNE MAaTEMAaTHYECKUX 3HAHUU JUIS PEIICHUS 3a/1a4 B
00J1acTH OKpY KaroIIel cpeibl, ITaHUPOBAHUS MIOCTYIKOB U OLIEHKH UX
BO3MOXHBIX ITOCIEACTBUM U1 OKPYKAIOILIEHU CPEBI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OpMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKHU, TOHUMaHHEM
MaTEMaTUYECKON HAyKH KakK cepbl YeIOBEUECKOM ACSITEIIbHOCTH, ITAMOB €€
Pa3BUTHA U 3HAYUMOCTH JUISl PA3BUTHUS LIUBUWIN3ALIMN; OBIAJCHUEM SA3bIKOM
MaTeMaTUKU U MaTEMAaTHYECKON KyJIbTypPOU KaK CpPEICTBOM IO3HAHMS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO U UCCIIE0BATEIBCKYIO AEATEIBHOCTD
WHJIUBUyaJbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUSI IPOTPAMMBI YU4eOHOTO MpeaMeTa
«Maremartnkay XapakTepu3yIoTCs OBIIAJICHUEM YHUBEPCAIbHBIMU
HO3HABAMETbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU
0elicmeusIMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1) Yuusepcanvnvie noznasamenwvnuie oeiicmsus, obecneuusaiom
Gopmuposarue 6a308bIX KOZHUMUBHBIX NPOYECCO8 00VUAIOWUXCSL (0CBOEHUE
Memo008 NO3ZHAHUS OKPYIHCAIOUIe20 MUPA; NPUMEHEHUE I0SUYECKUX,
ucce0o8amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBpie nornueckue AeUCTBUS:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATUIECKUX
00BEKTOB, MOHATUHN, OTHOIIEHUN MEX 1y TOHITHAMU; (HOPMYITUPOBAThH
OTIpe/ICIICHHS TIOHSATHI, YCTaHABIINBATh CYIICCTBEHHBIN MPU3HAK
KJaccu(uKaIy, OCHOBaHHMS 711 0000IICHHS 1 CPABHEHHUSI, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIPUHUMATh, (OPMYJIUPOBAThH U MPeoOPa30BbIBATH CYKIACHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLIHE;
YCIIOBHBIE;

BBISBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U
NPOTUBOPEUHsS B (paKTax, JaHHBIX, HAOIIOICHUSAX U YTBEPKACHUAIX;
Ipeularatb KpUTEPUU VI BBIABICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEUHNIL;

JieJ1aTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;
IIPOBOAUTH CAMOCTOATEIBHO JOKA3aTeIbCTBA MATEMATUYECKUX
YTBEPKICHUM (IIpsIMbIE U OT IPOTUBHOI'0), BEICTPAUBATh ApryMEHTAIIHIO,
MPUBOAUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHbIE
CYXIECHHUS U BBIBOJBI,

BBIOMpATh cr1oco0 penieHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pPEILIEHU, BHIOMPATh HauboJiee MOAXOAAIIMNMI ¢ yUETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBarenbCcKue JIeHCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
(bopMyIMpOBaTh BONPOCHI, (PUKCUPYIOLIKE TPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBATh UCKOMOE U JJAHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIN KCIIEPUMEHT,
MCCJIEIOBAHKE 110 YCTAHOBJIEHNUIO OCOOCHHOCTENH MaTeMaTUYECKOTr0
00BEKTAa, ABJICHHUS, ITPOLIECCA, BBISBICHUIO 3aBUCUMOCTEN MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOIIECCAMU;

CaMOCTOATENHHO (GOPMYITHPOBATH 0OOOIIECHHS U BBIBOJIBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOMIOJEHUS, UCCIIEI0BAHNUS, OLIEHUBATH JJOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, A TAKKE BBIIBUTaTh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBJISITH J€(ULNATHI HTHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX /Il OTBETA
Ha BOIIPOC U ISl PELLICHMS 3a1a4u;

BbIOMpATh MH(OPMAIUIO U3 UICTOYHUKOB Pa3IUYHBIX TUIIOB,
aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh HH(GOPMALIUIO, IPEJICTABIATH €€ B Pa3INYHBIX (popMmax,
WLTIOCTPUPOBATH TpadUUuecKy;



OIICHHBATh HAAEKHOCTh HH(OPMAITUHU TI0O CAMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvnuvlie KommyHuxamusnsle oeticmaus, 0becnevyusarom
chopmuposaHnocms COYUATbHBIX HABLIKOE 00YYAIOUUXCAL.
Obuenue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUH C
YCJIOBHSIMU U LIEJIAMH OOIIEHMS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHUS 11O
XOJly pelIeHus 33/1a4i, KOMMEHTUPOBATH IMOJTYYEHHBIN pe3yJIbTaT;

B X0Zi€ 00CYX/I€HHUs 33]1aBaTh BOMPOCHI IO CYILIECTBY O0CYKAAEMOM TEMBI,
poOJIeMbl, pelIaeMoi 3a/1auu, BBICKA3bIBATh UJIEW, HALIEJICHHbIE HA TOUCK
pELICHMS]; COMIOCTABIIATh CBOU CYKJIEHUSA C CYKJICHUSAMHU IPYTUX
Y4aCTHUKOB JHMAJIOra, OOHApy>KUBaTh pa3iNyune U CXOJICTBO MO3UIIMIA; B
KOPpPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsi, CBOU BO3PAXKEHUS;
MPEACTABIIATh PE3yJIbTaThl PEIICHUS 3aJ]a4M, SKCIIEPUMEHTA,
MCCJIEI0BAHMUS, POEKTA; CAMOCTOSITENILHO BbIOUpATh (hopmaT
BBICTYIUICHUS C yUETOM 3a]1a4 MPE3EHTAlUN U OCOOEHHOCTEHN ay TUTOPHUH.

CoTpyIHUYECTBO:

MMOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHHOU U
WHJIMBUAYAJIbHOU pa0OTHI MPU PEIICHUH YUEOHBIX 3a/1a4; MPUHUMATh LIEIb
COBMECTHOM JIEATEIIbHOCTH, MNIAHUPOBATH OPraHU3aIMi0 COBMECTHOM
paboThI, pacrpeessaTh BUIbI padoT, IOTOBAPUBATHCS, 0OCYKIaTh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHUX JIIOJICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboThl (00CykAeHUSA, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIC); BBITIOIHATH CBOIO YaCTh PaOOTHI U
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTUMHU YWICHAMH KOMaH/IbL;
OIICHUBATh Ka4€CTBO CBOETO BKJIaja B OOIIUMA MPOIYKT MO KPUTEPHUSIM,
c(hopMyIMpPOBaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUSI.

3) Ynusepcanvmuvie pezynamusnsie oeticmsus, obecnevusaiom
popmuposanue cCMblCL08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTAaBJIATH IJIAH, aJITOPUTM PCIICHUS 3ada4U, BBI6I/IpaTB CIIoco0 peuicHus C

y4€TOM MMEIOILHXCSI PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaLUy.
CaMOKOHTPOJIB:

BJIQJIETh HABBIKAMU [TO3HABATEILHON PEIIEKCUU KaK OCO3HAHHUS
COBEPIIAEMBIX IEUCTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U
pe3yJabpTara peleHnss MaTEMaTUIECKOM 3a/1auu;



e IPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPU PELICHUU
3a/1a4d, BHOCUTh KOPPEKTUBBI B ICSITEILHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSM, OOBSICHATH
MIPUYXHBI TOCTHXKEHUS WU HETOCTHKEHUS PE3YIbTAaTOB JAESATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca « Anredpa v Hauajla MaTeMaTUYECKOT0 aHAIN3a»
Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHus JOJKHO 00eCIeYBaTh JOCTHKEHNE
CJICTYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB:

10 KJTACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATUSAMU: PALIMOHAIBHOE U IEUCTBUTEIBLHOE YUCIIO,
OOBIKHOBEHHAsI M IECATUYHAsS IpOOb, MPOIECHTHI.

Breinonuats apudmernueckue onepanuu ¢ palioHaIbHbBIMU U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BolinonHITh npuOImKEHHBIC BEIYUCIICHUS, UCTIONB3YS TIPAaBUIIa OKPYTIICHUS,
JENaTh NPUKHUIKY U OLCHKY PE3yJIbTaTa BHIYUCICHUMN.

OnepupoBaTh NOHATUSIMU: CTENECHB C LEJBIM IMOKA3aTEJIEM; CTaHIapTHAs
(dbopma 3anucu ACHUCTBUTEIHHOTO YMCIIa, KOPEHb HATYPAJIbHON CTETICHHU;
UCIOJIb30BaTh MOJIXOIAITYI0 (POPMY 3alUCH IEUCTBUTEIBHBIX YNCET ISl PEIICHHUS
MPAKTUYECKUX 3a/1a4 U IPEJCTABJICHUS TaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TAHT€HC MTPOU3BOJIBLHOIO YTJIA;
MCITOJIB30BATh 3aMMKUCh MPOU3BOJIBLHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUIECKUE
byHKIUH.

YpaBHeHUA U HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; 1IEJI0E,
palMOHAIBbHOE, HPPALIMOHATIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BreinonuaTes npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUHN U peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrImoHITh MpeoOpa3oBaHus IENbIX, PAMOHATBHBIX M HPPAITMOHATBHBIX
BBIPAYKCHUH U pellIaTh OCHOBHBIC TUIIBI LIEJIbIX, PALIMOHATIBHBIX U
UppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[TpumeHsTh ypaBHEHUS U HEPABEHCTBA ISl PEIICHHS] MATEMATUYECKUX 3a]1a4
W 33J1a4 U3 PA3INYHbIX 00JIaCTe HAYKH U PEATbHON KU3HH.



MonenupoBaTh peanbHbIe CUTyallH Ha S3bIKE alNreOpbl, COCTABIATh
BBIPAKEHMsI, ypaBHEHUs1, HEPABEHCTBA M0 YCJIOBUIO 33J1a4M, UCCIIEI0BATh
MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa anreopsol.

DYyHKIUN U TPaPUKHU

OnepupoBath MOHATUAMHU: PYHKITUS, CIOCOOBI 3aAaHus GyHKIIUU, 00JIaCTh
OIIpe/ENICHUS] U MHOXKECTBO 3HAaUeHUN (DyHKUUH, rpapuK GyHKIUHU, B3aUMHO
oOpaTHbIe (PYHKIUH.

OmnepupoBaTh MOHATHIMH: YETHOCTh U HEUETHOCTh (DYHKUIWHU, HYJIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku QyHKUKN AJIs PELLIEHUS] YpaBHEHUI.

Crpoutb 1 ynuTaTh rpad@uKu JMHEUHONW (PYHKIMH, KBAAPATUYHON (QYHKIIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM MIOKA3aTEeJIEM.

Hcnonws3oBath rpaduku GyHKUUN A1 UCCIIEOBAHUS ITPOLIECCOB U
3aBHCHMOCTEN NPHU pEelIeHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U peaabHOU
KU3HU; BBIpAXKaTh (POpMyrIamMu 3aBUCIMOCTH MEX]Ty BETHIHHAMH.

Hauyana mateMaTH4yeckoro aHajausa

OmnepupoBaTh MOHATUSIMHU: TTOCIEOBATENLHOCTD, apupMeTUIECKas U
reoMeTpUYeCcKasi IpOrpeccui.

OmneprpoBaTh MOHATHIMH: OECKOHEYHO YOBIBAOIIAsl TEOMETpUUECKast
Mporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON MPOTPECCU.

3aaBarh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATEILHOCTEN U POTPECCUI [Tl PEIICHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, ONlEpaIlMH HaJ] MHOKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar 1Jis ONUCaHUs
peasbHBIX MPOIECCOB U SBICHUMH, TP PEIICHUHN 337a9 U3 IPYTHX yUCOHBIX
PEIMETOB.

OnepupoBaTh MOHATUSIMU: ONPENIEICHUE, TEOpEMa, CIIEICTBHUE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucsaa v BbIYHCTEHUS

OmnepupoBath MOHATUSMU: HATypaAIbHOE, IIEJI0€ YHCIIO; UCTIOI30BaTh
NPU3HAKY JISTUMOCTH IIeJIbIX YHCEeT, Pa3JI0KEHUE YMCiia Ha IPOCThIC MHOKUTEIH
JUIS pereHus 3a1ad.

OnepupoBath MOHSATHEM: CTETICHD C PAIMOHAILHBIM TTOKA3aTEIIEM.

OnepupoBath MOHATUSAMU: JTOTapU(M YUCIIA, TECATUIHBIC U HATypaJbHbIC
JoTapu(MmBeI.



YpaBHeHUS U HEPABEHCTBA

[IprMeHATh CBOMCTBA CTENEHU AJIs IPE0Opa30BaHUs BbIPAXKEHUI;
ONEPUPOBATH NOHATUAMM: NTOKA3aTEIBHOE YPABHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIbI [IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BrimonusaTe npeoOpa3zoBaHus BRIPAXKEHUN, COAEPKAIIMX JIOTapu(pMBlI;
OIEpUPOBAThH MOHATUSAMU: JTOrapu(PMUUECKOE YPABHEHUE U HEPABEHCTBO; pPELIaTh
OCHOBHBIE TUIIBI TOrapu(MUUYECKUX YPABHEHUI U HEPABEHCTB.

Haxoaute pemenus npocTeENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBath NOHATUSMHU: CUCTEMA JIMHEHHBIX YPABHEHUH U €€ pELICHUE;
UCII0JIb30BATh CUCTEMY JIMHEHUHBIX YPABHEHUN [ PEILICHUSA TPAKTUYECKUX 3a/1a4.

Haxonuts pemeHnst npocTeNInX CUCTEM U COBOKYITHOCTEN paliMOHaIbHBIX
YPAaBHEHHUU U HEPABEHCTB.

MonenupoBaTh peanbHbIE CUTyallH Ha S3bIKE alNreOpbl, COCTABIATh
BBIPAKCHUS, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4H,
MCCJIEeI0BATh MOCTPOECHHBIE MOJIENU C UCIIOJb30BAHUEM anmnapara ajareOphl.

DYyHKIUN U TPaPUKHU

OnepupoBaTh MOHATUSIMHU: IEPUOIUYECKAst PYHKIMS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMHU, TOUKHU SKCTpeMyMa (PYHKIIMH, HauOobIIee U
HaMMeEHbIIee 3HaYeHUs1 (PYHKIIMU Ha MPOMEXKYTKE; UCIIOJIb30BaTh UX IS
UCCIEeI0BaHNS (PYHKIMH, 3aJaHHOMN rpa)uKoM.

OnepupoBaTh MOHATUIMU: TPaPUKU MOKA3aTENbHOM, JorapupMuIecKkoil u
TPUTOHOMETPUUYECKUX (PYHKIIMI; N300paXkaTh UX HA KOOPIAUHATHON IJIOCKOCTH U
WCIIOJIb30BaTh JJIsl PELICHNS] YPAaBHEHNUN U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM IUIOCKOCTHU I'paUKU TUHEHHBIX YpPaBHEHHM
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonps3oBathk rpaduku GQyHKUUN AJIs1 UCCIIEOBAHUS IIPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajmu3a

OmnepupoBaTh MOHATUSMHU: HEMIpEpbIBHAS (QYHKIIHS; TPOU3BOAHASA (DYHKLIUY;
UCMOJIb30BaTh NT€OMETPUUECKUMN U (PU3NUECKUI CMBICT IPOU3BOAHOMN AJIs PELLIEHUS
3a7ad4.

HaxonuTte mpou3BOAHbBIE AIEMEHTAPHBIX (PYHKIUH, BEIYACISATH TPOU3BOIHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHIA.

Hcnonp30BaTh NPOU3BOAHYIO ISl UCCIEN0BAaHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO TPa(UKOB.

Hcenonp30BaTh MPOU3BOIHYIO I HAXO0XKIACHUS HAWIIYYIIETO PENIEHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OmnepupoBaTh NOHATUSIMU: IEPBOOOPA3HAsI U UHTETpal; IOHUMATh
reOMETpUYEeCKUi U (PU3MUECKUIN CMBICI HHTErpaa.



Haxonute nmepBooOpa3HbIie 3JIeMEHTAPHBIX (DYHKIIHI; BEIYUCISATH HHTETPAT
no ¢popmyiie Herorona—Jleitouuna.

PemaTe npukiaaHbIe 3a1a49K, B TOM YUCIIE COITUATBHO-IKOHOMUYECKOTO U
bu3nYeCcKOro XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIHN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHnoBaHue pa3iesioB 1 TeM (undposbie)
Konrpoianbnsie | IIpakTnyeckue
n/n NPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
MHo)kecTBa pallMOHAJIbHbBIX U
1 EHCTBUTEIBHBIX YKCeN. PallnoHabHbBIE 14 2 bubmmorexa [IOK
A -ratl https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) Oynkiun 1 rpaguku. CTeneHb ¢ 1ebM 6 bubnuoreka [IOK
[0Ka3areyieM https://m.edsoo.ru/1568aba3
3 Apudmerrueckuii KOpeHb N—Oi CTETIEHH. 18 1 bubnuoreka [IOK
HppaunoHanbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyJibl
4 TpuroHomeTpun. Tpuronomerpuueckue 22 2 bubnmorexa [IOK
p pH-Ip p https://m.edsoo.ru/1568aba3
YpaBHEHUS
5 [TocnenoBaTenbHOCTU U IPOTPECCUU 5 bubnmorexa [IOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3aLUs 3 | bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6 0




11 KIIACC

Kosnn4yectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoiasbnsie | IIpakTnyeckue
n/n NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Crenensb ¢ paliMOHaIbHBIM TOKA3aTEJIEM.
1 [lokazarenbHast pyHkuus. [lokazarenbHbie 12 1 Bubmmorexa LIOK
YR https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckass GpyHKUHUS.
2 HOFapI/IiMI/I‘ICCKI/Ie (I)yaBHueHI/ISI u 12 1 Bubmmorexa [IOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckre GyHKINUN U UX
3 rpa(pm(ﬂ T iPOHOMeT(bIqucLIIme 9 1 bubmmorexa LOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
N bu6mmoreka [IOK
4 IIpoussognas. [Ipumenenue npou3BOAHON 24 2 httns://m edsoo.rw/l Lcdafd
bu6mmoreka [IOK
> Hrerpait i ero npuMeHeH s ? https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
i 12 1
6 CHeTeMEI ypasHeHHi https://m.edsoo.ru/f1 1 c4afd
Bbu6morexa [JOK
H
7 ATYPAIBHPIC H LISIbIE HHCTa 6 https://m.edsoo.ru/f11c4afd
2 [ToBTOpeHme, 0600IIeHNE, CHCTEMATH3AITUS 13 5 bu6morexa [JOK
3HAHUU https://m.edsoo.ru/f1 1 c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne ara ngpossbie
n/n Tewa ypoka Bcero Konrpomibie | - Hpaktiieckir fl[3yqeﬂnﬂ :)IﬁlibaI;OBaTeJILHLIe
padoThI e padoThbl pecypebi
MHOXECTBO, OICpaliy Ha/l
1 MHOECTBaMU. I[iarpaMMm 1 buommorexa LIOK
. https://m.edsoo.ru/746d5dce

Diinepa—Benna
PanmonanbsHble uncna.

5 OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, | bu6nuoreka [JOK
MPOLIEHTHI, OECKOHEYHBIC https://m.edsoo.1u/be888093
MePUOIUYECKHE IpoOU
Apudmernueckue oneparyu ¢

3 panMoOHaAIbHBIMU YUCIIaMH, | bubnnoreka [JOK
peoOpa3OBaHUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIpaKCHUN
[Ipumenenue npoOeli U MPOIIEHTOB

4 JUISL pelleHus IPUKIIAAHBIX 3a/1a4 U3 1 bubnuoreka [JOK
Pa3JIMYHBIX OTPACJIEN 3HAHUH U https://m.edsoo.ru/44dd1046
pEabHOM KU3HU
[Ipumenenue npobeii 1 MPOIEHTOB

5 JUISL peIIeHUs MPUKIIAIHBIX 3a]1a4 U3 | bubnuoreka [JOK
pa3IUYHBIX OTPACIICH 3HAHUU U https://m.edsoo.ru/d99d8c74
peanbHOM KU3HU

6 JlelicTBUTENbHBIC YHCTIA. 1 bubmuorexa [JOK
ParoHanbHbIe U HPPAIHOHAIBLHBIE https://m.edsoo0.ru/2f36a36f




qucia

ApudmeTnueckue oneparuu c

bu6mmoreka [JOK

OIpeIeTICHUS] © MHOXKECTBO 3HAYCHUI
¢yskuuu. Hynu ¢pyskuumn.

7
JNEUCTBUTEILHBIMYA YHCIAMU https://m.edsoo.ru/a97a12d9
[TpuGnuxEHHBIE BHIYNCIICHUS,
8 IpaBwjia OKPYIVIEHUS, IPUKUIKA U bubnnorexa [IOK
p Py » IPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA Pe3yJIbTaTa BBIYUCICHUIN
9 ToxaecTBa U TOXIESCTBEHHBIE bubmuoreka [JOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 YpaBHEHUE, KOPDEHb YPaBHEHUS bubnnorexa [IOK
p » KOp yp https://m.edsoo.ru/11ac68be
11 HepaBseHcTBO, pelieHrue HepaBeHCTBA buGnnorexa [IOK
p » P p https://m.edsoo.ru/50bdf26d
bu6mmoreka [JOK
12 M
CTO/L HHTCPBATIOB https://m.edsoo.ru/775f5d99
Pemrenune nensix u ApoOHO-
13 alMOHAILHEIX YPaBHEHUN U bubmorexa [IOK
pan yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbhas pabota no teme
"MHoOXecTBa palluOHAIbHBIX U
14 elICTBUTEIbHBIX YHCE bubnnorexa [IOK
a ’ https://m.edsoo.ru/1914a389
PannionansHble ypaBHEHHS U
HEpPaBEHCTB"
DyHKIHSA, CIIOCOOBI 3aJaHHs
15 i)} yHK HI/II/I B3aumno 06II aTHbIE buommorexa LIOK
YHKIHH. p https://m.edsoo.ru/226eeabf
byHKIIIN
16 I'paduk Pynkuuu. O61acTh bubnmoreka [JOK

https://m.edsoo.ru/763e75¢ee




HpOMe)KYTKI/I 3HAKOIIOCTOSHCTBA

17 UérHble 1 HEYETHBIC PYHKITUN bubmorexa TIOK
YHIER https://m.edsoo.ru/ff4564ad
CreneHb C LEJIBIM TOKA3aTEIIEM.
18 CrannaptHas popma 3anucu bu6morexa TIOK
. Aap p https://m.eds00.1ru/66446d3e
JEHCTBUTEIBLHOTO YKCIIa
Hcnonb3oBanue noaxoasmien Gopmsl
19 3aMMCH IEUCTBUTEIBHBIX YUCEN IS bubnuorexa [JOK
peleHus MPaKTUYECKUX 3a7a4 U https://m.edsoo.ru/6eadc6f1
MIpE/ICTaBICHUS TaHHBIX
CrenenHas QyHKIMS C HaTypalbHbIM
20 U LEIBIM HO(Il()ZSaTeJ'IeM Eé };EoﬁCTBa u buommorexa LIOK
H ’ https://m.edsoo.ru/3f25a047
rpaduk
21 Apudmernueckuit KOpeHb bubnuoreka LIOK
HATypaJbHOW CTENEHU https://m.edsoo.ru/d82¢c36d4
” Apudmernueckuit KOpeHb bubnuoreka [JOK
HATypaJbHOU CTENIEHU https://m.edsoo.ru/fe7fc4db
7 CoiicTBa apu(MeTn4ecKoro KOpHs bubmuorexa [JOK
HATypaJbHOU CTENIEHU https://m.edsoo.ru/d0f0b260
24 CoiicTBa apu(MeTn4ecKoro KOpHs bubnmoreka [JOK
HaTypaJIbHOM CTENECHU https://m.edsoo.ru/c3389865
25 CaoiicTBa apu(MEeTHIECKOT0 KOPHS bubnmoreka [[OK
HATypaJbHOW CTENEHU https://m.edsoo.ru/444c4b9c
2% JeiicTBus ¢ apupMeTHIeCKUMHU bubnuoreka IIOK
KOPHSIMU N—OU CTEIICHU https://m.edsoo.ru/54b815¢5
7 JleticTBus ¢ apupMETHUECKIUMHU bubnuoreka [IOK

KOpHIMU Nn—oM CTeneHu

https://m.edsoo.ru/83105a0e




JleiicTBus ¢ apuMETHUECKUMU

bub6mmoreka [JOK

28
KOPHSIMU N—OU CTENEHU https://m.edsoo.ru/2ablc7be
29 JleiicTBus ¢ apupMeTUUECKUMU bubnuoreka [IOK
KOPHSIMU N—OU CTENEHU https://m.edsoo.ru/eacb053c
30 JleiicTBus ¢ apuMeTUUECKUMU bubnuoreka LIOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/8a5adaS1
31 Pewrenne nppanoHaIbHbBIX bubnuoreka [IOK
YpPaBHEHUM U HEPABEHCTB https://m.edsoo.ru/69106ae7
1 Pewrenne nppanoHaIbHbIX bubnuoreka [JOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fea9
1 Pemrenne nppanoHanbHbIX bubnuoreka [JOK
YpPaBHEHUH U HEPABEHCTB https://m.edso00.ru/78d9b391
34 Pemenne uppanroHaabHbIX bubnuoreka LIOK
YPABHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppaunoHaibHbIX bubnuoreka LIOK
YPABHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa U rpaduK KOpHS n-ou bubnuoreka [JOK
CTEIICHU https://m.edsoo.ru/ebOccS5e3
17 CgoiicTBa 1 rpaduK KOPHs n-0it bubnuoreka [IOK
CTEIICHU https://m.edso0.ru/5f29b9b5
KonTponbhas pabota no teme
13 "ApudpmeTrnueckuii KOpeHb n—oi bubnuoreka [JOK
creneHu. MppannoHanbHbIE https://m.edsoo.ru/f13af630
ypaBHEHMS U HEpaBeHCTBA"
39 CuHyC, KOCHHYC ¥ TaHT€HC YHCIIOBOTO bubnuorexa [JOK
aprymeHra https://m.edso0.ru/5f605ed0
40 CuHyC, KOCHHYC ¥ TaHT€HC YHCIIOBOTO bubnuorexa [JOK




apryMeHTa https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCHHYC U apKTaHT€HC bubnuoreka LIOK
YHCIIOBOTO apTyYMEHTA https://m.edsoo.ru/b8f5d49a
4 ApKcuHyC, apKKOCHHYC U apKTaHI'€HC bubnuoreka LIOK
YHCIIOBOTO apTyMEHTA https://m.edsoo.ru/f1{9220
TpuronoMmeTpuueckas OKpyKHOCTb,
43 OE e eJ‘IeHI/I: T I/IPOHOMeIT)yI/IquKI/IX bubmmorexa [JOK
pet N P P https://m.edsoo.ru/6df195a0
(YHKIMN YHUCIOBOTO apryMeHTa
TpuronomeTpuyeckast OKpyKHOCTb,
44 05 e eneHH: T HFOHOMeIT)queCKI/IX bubmmorexa I[JOK
pea . p p https://m.eds00.ru/6b61c578
(yHKITUI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuorexa [JOK
hopmytbr https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuotexa [JOK
hopmytbr https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka [JOK
(hopMyTBI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUYECKUE bubnnoreka [JOK
(hopMyTBI https://m.edsoo.ru/12d1413c
49 [IpeobpasoBanue bubnuoreka [JOK
TPUTOHOMETPUYECKUX BBIPOKEHUN https://m.edsoo.ru/e248c5fc
50 [Ipeo6pazoBanue bubnuoreka [JOK
TPUTOHOMETPUYECKUX BBIPOKEHUMN https://m.edsoo.ru/09ba5b3d
51 [Ipeo6pa3zoBanue bubnuoreka LIOK
TPUTOHOMETPUYECKUX BBIPAKCHUN https://m.edsoo.ru/1f4655da
5) IIpeobpazoBanue bubnuoreka LIOK

TPUTOHOMETPUYECKUX BBIPAKECHUN

https://m.edsoo.ru/76¢e9958




[IpeobpazoBanue

bub6mmoreka [JOK

53
TPUTOHOMETPUYECKUX BBIPAKEHUI https://m.edsoo.ru/8fa598b5
54 Pemienne TpuroHoMeTpHUYECKHUX bub6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/6baefe19
Pemrenne TpuroHoMeTprU4eCKuX bubnuoreka LIOK
55 .
YpaBHECHUU https://m.edsoo.ru/alf8d141
56 PereHre TpUroHOMETPUYECKUX bubnuoreka [IOK
ypaBHEHUI https://m.edsoo.1u/65a02d0
57 Pemenue TpuroHoMeTpruieCKux bu6mmoreka [IOK
YpaBHECHUH https://m.edsoo.ru/0d8a770d
53 Pemrenne TpuroHoMeTpUYECKUX bubnuoreka [JOK
ypaBHEHUN https://m.edsoo.ru/cec28774
59 Pemenne TpuroHoMeTprUECKUX bubnuoreka LIOK
ypaBHEHUH https://m.edsoo.ru/e6eec650
Konrponsnas padora no Teme
60 "dopMyJTbl TPUTOHOMETPUH bubmmorexa [JOK
pMY p PHH. \ https://m.edsoo.ru/ae44acdc
TpuroHomeTpuyeckre ypaBHEHUS
[TocnenoBarenbHOCTH, CLIOCOOBI
61 3aJIaHUs II0CJIEI0BATEILHOCTEN bubnmorexa LOK
g A ' https://m.edsoo.ru/b46a8228
MOHOTOHHBIE IOCIEIOBATEIHHOCTH
ApudmeTnueckas v reoMeTpudecKas
2 nporpeccuu. Mcnonb3oBanue bubnuoreka [JOK
MPOrPECCUU IS PELIEHUs PEATbHBIX https://m.eds00.ru/d3666918
3a/1a4 MPUKJIAAHOTO Xapakrepa
BbeckoneuHo yObIBaromas
63 reomerpuyeckas nporpeccusi. Cymma bubnuoreka [JOK

0eCKOHEUHO yOBIBaOLIEH
TeOMETPUYECKOMN MPOTrPecCcru

https://m.edsoo.ru/1cbf72b1




bu6mmoreka [JOK

64 Dopmyna CIOKHEIX IPOLICHTOB 1 https://m.edsoo.ru/538fc437
65 o 1 bubmuoreka [IOK
OpMyJla CIIOZHBIX HPOLCHTOB https://m.edsoo.ru/c2627eca
o O606meHHe,6 cHCTEMAaTH3anus 3HaHUI 1 BuGmorexa LIOK
33 Kype a/lrcOphl 1 Hatall https://m.edsoo.ru/33e6629¢
MmareMatuueckoro anaansa 10 kimacca
67 I/I 5 1 bubmuoreka [IOK
ToroBas KOHTpOJIbHAA paboTa https://m.edsoo.ru/188bbf6c
o O606meHHe,6 cHCTeEMAaTu3anus 3HaHUI 1 BuGmorexa LIOK
33 Kype a/lrcOpbl 1 Hatall https://m.edsoo.ru/49f1b827
MmareMatuueckoro anaansa 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

Konu4yecTBo yacos DJIEKTPOHHBIE
Ne Hara ungposbie
Tema ypoka Konrtpoasubie | IlpakTudecku
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThI
pecypcsl
| CremneHb ¢ paluOHAIbHBIM | bu6mmoreka [JOK
[1oKa3aTejieM https://m.edsoo.ru/a52939b3
Bbu6moreka [JOK
2 i 1
CBoiicTsa creneit https://m.edsoo.ru/ff601408
3 IIpeoOpa3oBaHue BbIpaKEHUH, 1 bubnuoreka LIOK
COZEPIKAINX pAlOHAIbHEIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpazoBaHue BbIpaKESHHUIA, 1 bubnuoreka LIOK
COZEPIKAINX pAlOHAIbHEIE CTEIIEHU https://m.edsoo.ru/343c6b64
5 [TpeoOpa3oBaHue BBIPAXKEHUH, 1 bubnnoreka [JOK
COJIEpKallUX PallMOHAIBHBIE CTENEHU https://m.edsoo.ru/4064d354
6 Iloka3aTenbHbIC ypABHEHUS U | bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
. [TokxazaTenbHble YpaBHEHUS U | bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/3d408009
ITokxazaTenbHblE ypaBHEHUS U bubnuoreka [IOK
8 1
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
Iloka3aTenbHble ypaBHEHUS U bubnuoreka [JOK
9 1
HEpPABEHCTBA https://m.edsoo.ru/cebf10c6
10 IToka3aTenbHbIE ypaBHEHUS U | bubmuorexa [JOK

HCPaBCHCTBA

https://m.eds00.1ru/536de727




[TokazarenbHast pyHKIUA, €€ CBOWCTBA

bub6mmoreka [JOK

11
u rpadux https://m.eds00.ru/85bc8132
KonTponbhas pabota no teme
"CreneHb ¢ palMoOHaIbHBIM
12 nokasareseM. [lokazarenbHas bubnmorexa [IOK
) https://m.edsoo.ru/58e8e22
¢yukuus. [TokazatenbHble ypaBHEHUS U
HepaBeHCTBA"
but6mmoreka [JOK
13 J
orapupu ncia https://m.edsoo.ru/3e3230d4
14 [ecsaTnunble U HaTypaJIbHbIE bubnuoreka [IOK
sorapupMbl https://m.edsoo.ru/l1ea72162
15 [Ipeobpa3zoBaHue BbIpaKeHUH, bubnuoreka LIOK
COZIePIKALIHX JIOTapU(MBI https://m.edsoo.ru/da48154c
16 [TpeoOpa3oBaHue BBIPAKEHUH, bubnuoreka LIOK
COJIEPIKAIIHX JIOTAPUPMBI https://m.edsoo.ru/4beff03b
17 [TpeoOpa3oBaHue BBIPAXKEHUH, bubnuoreka [JOK
COJIEP>KAIIHX JIOTapUPMBI https://m.edsoo.ru/fe18912d
13 [Ipeobpa3zoBanue BbIpaKeHUI, bubmuorexa [JOK
COJIEP>KAIIHX JIOTapUPMBI https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckue ypaBHEeHUs U bubnmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/3034724¢
Jlorapugmuueckue ypaBHEHHS U bubnuoreka LIOK
20
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapugmuueckue ypaBHEHHS U bubnuoreka IIOK
HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9
” Jlorapupmuueckre ypaBHEHUS U bubnuoreka [IOK

HCPAaBCHCTBA

https://m.edsoo.ru/15bc1ctb




3 Jlorapudmuueckas pyHkius, eé bubnuorexa [IOK
CBOICTBa U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmmaeckas pyHKIus, € bubnuotexa [JOK
CBOICTBa U Tpaduk https://m.eds00.ru/9d102051
25 Tpuronomerpuyeckue QyHKIUH, UX bubnuoreka LIOK
CBOWCTBA U TpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKINHU, UX bubnuoreka [IOK
CBOWCTBA U TpaduKu https://m.edsoo.ru/d2e4601b
27 Tpuronomerpuueckue GyHKINHU, UX bubnuoreka [JOK
CBOICTBa U Tpaduku https://m.edsoo.ru/ba9da96d
73 Tpuronomerpuyeckue GyHKIUH, UX bubnuoreka [JOK
CBOICTBa U Tpaduku https://m.edsoo.ru/24ab3c53
29 [TprmMepsl TPUTOHOMETPUUECKUX bubnuoreka LIOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 ITprMepBl TPUTOHOMETPUUYECKUX bubnuoreka LIOK
HEPABEHCTB https://m.edsoo.ru/0c837397
IIpuMepsl TPUTOHOMETPUUECKUX bubnuoreka IIOK
31
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 [Ipumepbl TPUTOHOMETPUUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edso0.ru/0f903¢75
Koutponbnas pabota no teme
"Jlorapupmuyeckast GyHKIUS.
Jlorapudpmuueckue ypaBHEHUS U bubnmoreka [JOK
33 HepaBeHcTBa. TpUuronoMmerpuyeckue https://m.eds00.ru/1013072
(GYHKIUU 1 UX 7
rpaduku. TpuroHoMmerpuyeckue
HepaBeHcTBa"
34 HenpepsiBHble QyHKITIN bubmuorexa [JOK




https://m.edsoo.ru/403bfb0d

35 MeTto MHTEpPBAJIOB IJI PELICHUS bu6mmoreka [{OK
HEPABEHCTB https://m.edsoo.ru/6db0b423
Metoa UHTEPBAJIOB TSI pEIICHUS bu6mmoreka [JOK
36
HEPABEHCTB https://m.edsoo.ru/0adbcelb
Bbu6moreka [JOK
IT
37 POU3BOIHAT GyHKILMH https://m.edsoo.ru/0731ad3d
bub6mmoreka [JOK
38 Tpoussonuas pynxiun https://m.edsoo0.ru/723dd608
39 ['eomeTpuyeckuiit 1 GU3NYECKUI CMBICI bubnuoreka [IOK
MPOU3BOAHOMN https://m.edsoo.ru/6¢8d36ff
40 ['eomeTpuyeckuit 1 GU3NYECKUIT CMBICI bubnuoreka [IOK
IIPOU3BOJHON https://m.edsoo.ru/a413eca9
bu6nmoreka [JOK
41 IT i
POU3BOJIHEIC SMCMCHTAPHBIX QyHKIMH https://m.edsoo.ru/c7550e5f
. bubmuoreka [IOK
42 [Tpown3BoHBIEC dTIEMEHTAPHBIX (YHKIIHA hits://m_edsoo.ru/1 4ab3edb
43 [IpousBoaHast CyMMBbI, IPOU3BEIAECHNUS, but6mmoreka [JOK
4acCTHOTO (PyHKITUH https://m.edsoo0.ru/c12a0552
44 [IpousBoaHast CyMMBbI, IPOU3BEACHNUS, bu6mmoreka [JOK
YaCTHOTO (DYHKIIHIA https://m.edsoo.ru/d5981201
45 [IpousBoaHast CyMMBbl, IPOU3BENECHNUS, bubnnoreka [JOK
9aCTHOTO (YHKIIHIA https://m.edsoo.ru/1de34d4d
[IprmeHeHre nporu3BOIHON K
46 H(i:ne OBaHI/I}op(b HK flf/i Ha bubmorexa [OK
g YHER https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 3KCTPEMYMBbI
47 [IpumeHenre nponu3BOAHOM K bubmuoreka [JOK

HCCIe0BaHuI0 (QYHKIMN Ha

https://m.edsoo.ru/a8ca5ad4




MOHOTOHHOCTDb U O9KCTPEMYMBI

[IpumMeHeHne Mpou3BOJHOM K

48 HCCIIe0BaHUIO (DYHKIIMI Ha bubmorexa HOK
y https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpuMeHeHne npou3BOJHOM K
49 UCCIIEIOBAaHMIO (PYHKINI Ha buommorexa LIOK
A YHEN https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
Haxoxnenrne HanOoJIbIIEro U
50 HAUMEHbIIIETO 3HaUeHUS QYHKIMH Ha Eubmiorexa OK
Y https://m.edsoo.ru/fac78f05
OTpE3Ke
Haxoxnenne HanOOIbIIEro U
51 HAaUMEHbIIIETO 3HaYeHUS QYHKIH Ha Bubmorexa OK
Y https://m.edsoo.ru/fb6a8acf
OTpE3KE
Haxoxnenue HanOoJIbIIErO U
52 HaWMEHBIIIETO 3HAYCHUS (QYHKIIMHM HA Bubmorexa ITOK
y https://m.edsoo.ru/cffcb7e5
OTpE3KE
Haxoxnenue HanOOJIbIIEro U
53 HAaWMEHBIIIETO 3HAYCHUST QYHKIINHU Ha bubmorexa LOK
y https://m.edsoo0.ru/d9469916
OTpe3Ke
Haxoxnenne HanOoOIbIIEro U
54 HaWMEHBIIIETO 3HAYCHUS (QYHKIINHU Ha bubmmorexa LHOK
y https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HanOOIbIIETO U
55 HAMMEHBIIIETO 3HAYEeHUS (PYHKINHU HA buommorexa LIOK
YR https://m.edsoo.ru/86adcbfd
OTpEe3Ke
56 [IprmeHeHre nporu3BOAHOMN HJIst bubnmoreka [JOK

HaXO0XJIECHUS HAWIYULIEro peIICHUS B
MPUKJIAIHBIX 3aJa4ax, JJIs

https://m.edso00.ru/13205d80




OIIpEeICIICHUS] CKOPOCTH TpoIiecca,
3a1aHHoTO (pOopMYIIOH MK rpaduKOM

KonTponbhas pabota no teme

bu6morexa [JOK

57 "I I
pomBOHH?i{ PUMEHeHHe https://m.edsoo.ru/f8ed5{99
MIPOU3BOTHOM
58 [TepBooOpasnas. Tabnuna bubnuorexka [IOK
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpasnas. Tabnuna bubnuoreka IIOK
NepBOOOPA3HBIX https://m.eds00.1ru/30¢3697b
60 WuTterpan, reomeTpudeckuii u bubnuoreka [IOK
¢u3uUecKkuii CMbICT HHTETpasa https://m.eds00.ru/391272¢9
61 WNurerpan, reomeTpu4yeckuit u bubnuorexa [JOK
(bU3UYEeCKU CMBICII HHTETpajia https://m.edsoo.ru/d359tb5f
2 WHTerpain, reoMeTpu4ecKui U bubnuoreka [IOK
(bU3UYEeCKU CMBICI HHTETpajia https://m.edsoo.ru/07eb464b
63 Brrancnenue uaTerpana mo popmyie bubnnoreka [JOK
Herorona—JlelioHua https://m.eds00.ru/b9b225¢3
64 Brruncnenue unrerpana no ¢popmyie bubnnoreka [JOK
Herorona—JlelioHua https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpania no ¢popmyie bubnuorexa [JOK
Herorona—Jleiibuania https://m.edsoo.ru/f5eed075
66 Brruncnenne uaTerpana mo hopmyse bubnuorexa [JOK
Herorona—Jleiibuania https://m.edsoo.ru/41da431a
67 Cucrtembl TUHEMHBIX YPaBHEHUH bu6morexa TIOK
P https://m.edsoo.ru/b648235a
68 CucTeMbl TUHEUHBIX YPABHEHUI bubmorexa [OK

https://m.edsoo.ru/5ab83864




Pemenue MMPUKIIAAHBIX 3a71a4 C

. bu6mmoreka [JOK
69 ITOMOUIBIO CUCTEMBI JINHEHHBIX
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUN
Pemenne nmpuknaaHbIx 3a/1a4 ¢
. bubnuorexa [JOK
70 ITIOMOILBIO CUCTEMBI JINHENHBIX
. https://m.edsoo.ru/aa5962el
ypaBHEHUU
CucTtembl U COBOKYITHOCTH LIEJIBIX,
bu6mmoreka [JOK
paloHaNIbHbBIX, HPPALMOHAIIBHBIX,

71 https://m.edsoo.ru/4819047
MOKa3aTeNbHBIX, JOrapu(pMUIECKUX )

YpPaBHEHUI U HEPABEHCTB B
Cucrembl U COBOKYITHOCTH LIEJIBIX,

7 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnuoreka LIOK
MOKa3aTeNbHbIX, JIOTapU(YMUIECKUX https://m.edsoo.ru/2dbd3859
YpPaBHEHUI U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIEJIBIX,

7 palOHANIbHBIX, UPPALMOHAIIBHBIX, bubnuoreka LIOK
MOKa3aTeNbHbIX, JIOTapU(YMUIECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHU U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIETIBIX,

74 palMOHAIBHBIX, UPPALUOHAIBHBIX, bubmuoreka IIOK
MOKa3aTebHbIX, JIOrapU(HMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKINH bubnuoreka [JOK
JUISL peUIeHUs YPaBHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Ucnons3zoBanue rpadukoB QyHKIHI bubnuorexa [JOK
JUISL pEUIeHUs YPaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95{79

77 [IprumeHeHre ypaBHEHUM, CUCTEM U bubmuorexa [JOK

HCPABCHCTB K PCIICHUIO

https://m.edsoo.ru/ca878deb




MaTEeMaTUYECKUX 3a7a4 U 3a7a4 13
pasIn4HbIX 001acTeil HayKu U
peaNbHOU KU3HU

KonTtponbhas pabota mmo Teme

78 "MHTerpail U ero npuMeHeHUs bubmorexa TIOK
p pu ) https://m.edsoo.ru/471c¢735b
Cucrtembl ypaBHEeHU"
79 HatypanbHble U Liesble yucia B 3aa4ax bubnuoreka LIOK
W3 peAIbHOM KU3HU https://m.edsoo.ru/3cee1327
20 HarypanbHble u 11en1ble yrciia B 3a1a4ax bu6mmoreka [JOK
W3 peATbHOM KU3HU https://m.edsoo.ru/a35al31d
21 HatypainbHble U 1ien1ble 4nciia B 3a1a4ax bubnuoreka [JOK
U3 peAIbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 ITpu3HaKy JETUMOCTH ICIBIX YHCET bubmorexa [OK
p A H https://m.edsoo.ru/51696a67
83 [Ipu3Haky AEeIMMOCTH LIENBIX YHCEIT bubmmorexa [JOK
p A 1 https://m.edsoo.ru/fab81c0e
84 IIpu3Haky JeITMMOCTH HEIBIX YHUCET bubmmorexa [JOK
P a 1 https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenwue, 06001IeHNE, bu6nmoreka [JOK
CUCTEMAaTU3aLMs 3HAaHUW. Y PaBHEHHUS https://m.edsoo.ru/0312¢f8¢
26 [ToBTOpenwue, 060061IeHNE, bu6mmoreka [IOK
CUCTEeMAaTU3alus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
27 [ToBTOpEeHHE, 0600IIECHUE, bubnuoreka [JOK
CUCTEeMAaTU3alus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpEeHHE, 0600IIEHNE, Bbu6morexa [JOK
CUCTEeMaTHu3alus 3HaHUI. Y paBHEHHUS https://m.edsoo.ru/1bf2{b98
29 [ToBTOpenue, o600IIEHUE, Bbu6morexa [JOK

CUCTeMaTHu3alus 3HaHUI. Y paBHEHHS

https://m.edsoo.ru/9c44cbeca




[ToBTOpEHME, 0000IICHNE,

bub6mmoreka [JOK

90
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpenue, 0600MIEHNE, bub6mmoreka [JOK
cucreMmaruzanus 3HaHuil. HepaBeHnctBa https://m.edsoo.ru/a86014e1
9 [ToBTOpenue, 0600IIEHNE, bu6mmoreka [JOK
cucremarusanus 3HaHui. HepaBencrsa https://m.edsoo.ru/5c45a60a
93 [ToBTOpenwue, 060061IeHNE, bu6mmoreka [JOK
cucremarusanus 3HaHuil. HepaBencrsa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, o6o0IIEHNE, bubmoreka LIOK
cucTeMaruzanys 3HaHnil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpenme, 0600IIEHNE,
95 cucremMaru3anusa 3HaHui. CHCTEMBI bubnmorexa [TOK
N H ’ https://m.edsoo.ru/a20b8adc
ypaBHEHUH
[ToBTOpenue, o600IIEHNE,
96 cucremMaruzanus 3HaHui. CHCTEMBI bubmorexa HOK
N . ’ https://m.edsoo.ru/a012476d
ypaBHEHUH
97 [ToBTOpenwue, 06001IeHNE, Bbu6mmoreka [JOK
cucTemMaTu3anvs 3HaHni. QyHKIun https://m.edsoo0.ru/d620c191
08 [ToBTOpenwue, 06001IeHNE, bu6mmoreka [JOK
cucreMmartusanus 3HaHui. OyHkunn https://m.edsoo.ru/7017196f
bu6mmoreka [JOK
99 n S
TOTOBAZ ROHTpOIRHAL pabota https://m.edsoo.ru/513¢9889
bu6mmoreka [JOK
100 HroroBas KoHTpoabHAs paboTa
TOTOBad ROHTPOILHAZ pabot https://m.eds00.ru/2276973
O0001menne, cucTeMaTU3aLMs 3HAHUH
101 3a Kypc anreOpbl 1 Hayall bubnuoreka LIOK

mareMaTuueckoro anaiamnia 10-11
KJIACCOB

https://m.edsoo.ru/3330f7ef




O0001enue, cucTeMaTH3alMsl 3HAHUH

102 3a Kypc anreOpbl 1 Hayal | bubmuorexa [JOK
MaTeMaTudeckoro ananmmsa 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

Huxonwsckuit C.M., Ilorarmos M.K.,

PemernukoB H.H. u npyrue. Anre6pa u

HayaJla MaTeMaThuyeckoro ananuza. 10 kiacc(6a30Bblil ¥ yriIyOJIeHHBIA YPOBHU).
AxmmonepHoe obmiectBo "U3marenscTBo "Ilpocsemenue". 2022

METOAUYECKHUE MATEPHUAJIBI J1JId YYUTEJISA
Marematuka. Anredpa 1 Hayajla MaTEMaTUYECKOro aHaiau3a. MeToiuueckue

pekomenaamuu. 11 knacc: mocobue ajisa yuutesnei odmeoopa3onar.
opranuzanuii / M. K. Tloranos, A. B. IlleBkun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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