HOACHUTEJIBHASA 3AIINCKA
K pa0doueii mporpaMme y4e0HOro npeamMera
«AJredpa u HA4YaJIa MATEMATHYECKOT0 AHAJIN3A. YTJIY0JeHHbIIl YPOBEHb»
nis 10 kiacca

VYueOHblll Kypc «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIN3a» SBISAETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B IPOrpaMMe CpeaHEro oodiiero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYMBACT MHCTPYMEHTAIbHYIO 0a3zy IS
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYroil CTOPOHBI, (OpMUpPYET
JIOTHYECKOE M a0CTPaKTHOE MBIIUIEHUE O0Yy4yaroUMXcs Ha ypOBHE, HEOOXOAUMOM
IJI1 OCBOCHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M JPYTHUX
aucuMIiiH. B pamkax maHHOro y4eOHOTo Kypca OOydaroluecsl OBJAJCBAIOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (pOpMyIUpyeT CBOU
JOCTHKEHMSI B MaTeMaTU4ecKol hopme.

VY4eOHblii Kypc anreOpsl M HayaJl MaTeMaTHYEeCKOTO aHajn3a 3aKIaJbIBacT
OCHOBY Ui YCIICUIHOTO OBJAJCHHUS 3aKOHAaMU (U3UKHU, XUMHUHU, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH M OOIIIECTBEHHOH KHU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJNB30BAaTh UX NS JAIbHEWUIEro oOpa3oBaHUS W B
MOBCEIHEBHOM XM3HU. B TO ke Bpems oBiaZeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSAMH ajreOpbl MU MaTeMaTHUYeCKOTO aHajiu3a pa3BHBAeT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHUHHOCTB, OKAa3bIBaTh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH W PacCykKIaTh NEAYKTUBHO, HCIIOJIb30BATh
0000IIeHre W KOHKpETH3aluio, a0CTparupoOBaHUE W AaHAJOTHUIO, (QOopMHpYyeT
KpeaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xonme usyuenus yueOHOro kypca «AisreOpa M Hadaja MaTeMaTHYECKOIO
aHaM3a» 00ydYaroIIuecs IMOJYYaroT HOBBIM OMBIT PEIICHUs MPHUKIAJHBIX 3a/aad,
CaMOCTOSITENIFHOTO TOCTPOCHHUSI MaTeMaTUYECKUX MOJIEJICH peallbHbIX CUTYaluH,
UHTEPIPETallud  TOJYYEHHBIX  pEUICHHH, 3HaKOMSTCS C  IpUMepaMu
MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOJIE, HAyKe U HUCKYCCTBE, C
BBITAIOIIMMUCS MAaTEMaTHYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHLIHATIOM,
KOTOpPBI peanu3yercs Kak 4depe3 Y4YeOHbId MaTepual, CIOCOOCTBYIOIIUN
(OpMHUPOBAHNIO HAYYHOI'O MMPOBO33PEHMs, TaK U 4Yepe3 crneuuduky ydeOHOM
ACSITENPHOCTH, TpeOyIolmel MPOJOKUTENFHOM  KOHIICHTPAIMM  BHUMAaHUS,
CaMOCTOSITENIFHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3a  IOJyYCHHBIH
pe3yJibTarT.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajaM MaTeMaTHYeCKOIo
aHalM3a JEKUT ACSITeTbHOCTHBIN MPUHITUM 00YUYCHHS.



B crpykrype ydeOHOoro kypca «Anrebpa M Hadajga MaTeMaTHUYECKOIO
aHaJIn3a» BbIIEICHBI CIEAYIOUINE COAEpPKATEIbHO-METOANYECKUe TUHUM: «Yucna
U BeIYUCIICHU», «DyHKIMK U rpadukmy, «YpaBHeHHs U HEpaBeHCTBay», «Hadama
MaTeMaTHYeCKOTO aHanu3a», «MHoXkecTBa H JIOTMKa». Bce ocHOBHBIE
COJIEPKATEIbHO-METOANUECKUE JIMHUM M3y4aloTCsid Ha MPOTSHKEHUU JIBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO IOMOJHSI
ApYT Ipyra U MOCTENEHHO HACHIMAsACh HOBBIMH TEMaMHU W pasnenamu. [laHHBIN
y4eOHBIA KypC SIBISIETCA WHTETPAaTUBHBIM, IIOCKOJIbKY OOBeAWHseT B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MaTeMaTHUYECKUM aHalIu3, TEOpHUs MHOXKECTB, MaTeMaTHuyecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecss OBIaJeBalOT BcE Oosee
HMIMPOKUM MATEMaTHYECKUM allapaToM, Y HUX MOCIeN0BaTeNbHO hopMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJEIb pealbHOMN
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYEHHbIE NPU U3YYEHUU y4yeOHOro Kypca, IJis
pEeIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITMPOBAHHONW MaTeMaTHYECKOW 3a7aui, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxarenbHo-MeTOIMYeCKas: JUHUS «YKcina W BBIYMCICHUS 3aBEPILIACT
(GopMHpOBaHNE HABBIKOB MCHOJIb30BaHUS JACHCTBUTEIBHBIX UUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero oopa3zoBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHHE  yJensieTcss (OPMUPOBAHMIO  HABBIKOB
palMOHANIbHBIX BBIUMCICHUN, BKIIOYAIOMINUX B ceOs HCMOJIb30BAaHUE PA3TMYHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaThb NPUKHUIKY, BBIIOJIHATH MPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIPAXKECHHs, padOTaTh C MAaTeMaTHUYCCKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYalOIIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palOHANbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcesl. B KaXIoM W3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My CHenu(pUIecKUe 3aJadud M ONepaluu: JeJIeHHEe HaIelo,
OTEPUPOBAHUE OCTATKAMH Ha MHOXECTBE LEJBIX YHCEN, OCOObIe CBOICTBa
palMoHaNbHBIX M HUPPAIMOHATIBHBIX YKCel, apu(pMETHUECKHE ONEpalii, a TaKkKe
U3BJICUCHNUE KOPHS HATypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIMPEHHUIO Kpyra HCIOJIB3yeMBIX YHCeT |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TMPUMEHEHHS I PEUICHHs Pa3IMYHBIX 3a/1ad
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MAaTeMaTUKU KaK HayKH U €€ poiu B
IOCTPOEHUU MOJIENIEH pealbHOTO MHpa, IIUPOKO HCHOJB3YIOTCA 00001IeHHE U
KOHKPETH3aIIHsL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pEaTM3yeTCs Ha MPOTSHKEHUU BCETro
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasgene IlporpamMmbl HpenryCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydalolIUecsl OBIAJCBAIOT PA3NMYHBIMA METOJAMU  PEIICHUs



paloHaNbHBIX, HPPAalMOHANbHBIX, IOKAa3aTeNIbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXke 3aj]ad,
colepxamux mapaMmerpbl. llomydeHHbIe yMEHHS HIMPOKO HCMOIB3YIOTCS MpH
UCCJEI0BAHUHM (DYHKIMI ¢ TOMOUIBIO NMPOU3BOJHOM, MPU PEIIEHUN TPHKIAJIHBIX
3a]a4 U 3aJ]a4 Ha HaXOKJICHUE HauOOJBIIMX M HAUMEHBIINX 3HAYCHUNH (QYyHKIUU.
JlaHHas coneprkarenbHasl JUHUS BKIIOYAET B ce0s Takxke (popMHpOBaHUE YMEHHIM
BBINIOJIHATH ~ pacy€Tsl 1Mo  ¢opMynaMm, MnpeoOpa3oBaHMsl  pallMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJIEpKaIllMX CTENEHUu U Jiorapudmel. bmaromapst m3ydeHuro anredpandeckoro
MaTepuajlla  IPOUCXOAUT  JAJbHEHIIEE  pa3BUTHE  ANTOPUTMUYECKOTO H
a0CTPAaKTHOIO MBIIIEHUsI O0y4YaroImMXcs, (GOPMUPYIOTCS HABBIKU JI€yKTHUBHBIX
paccykJeHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB M HEpaBeHCTB. AureOpa
npegiaraet d3(Q(EeKTUBHbIE WHCTPYMEHTHI ISl pEIICHUS MPaKTHUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]a4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTU Kak
A3bIKA HAYKHU.

CopepxxarenbHo-MeToMUecKass JUHUA «DYHKIMM U Tpa@UKH» TECHO
HepervieTaeTcs ¢ APYTMMH JMHUSAMH Y4YEOHOIro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aJa€T NOCIEN0BATENIBHOCTh N3YUEHH MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu()MUUECKON U TPUTOHOMETPUUECKUX (PYHKLUN, UX CBOMCTB
U rpauKoB, UCHOIb30BaHUE (QYHKIUN JUIsl PELIECHUS 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEAIBHOM )KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOM OosbllloE BHUMaHUE
yaensercs (pOPMUPOBAHMIO YMEHHUS BbIpakaTh (hOpMyJaMU 3aBHCHMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpa¢uku. Marepuan 3Toi coaepKaTesIbHON JTUHUM HALEJIEH Ha pa3BUTHE YMEHUMN
M HABBIKOB, IIO3BOJISIONIMX BbIpAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznuyHOi (opMe: aHATUTHYECKOW, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCIIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHaau3a» IO3BOJIAET
CYILIECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MAaTHYECKHX, TaK U NPHUKIAJHBIX 33]1a4,
JOCTYMHBIX OOy4YaloIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXHOCTb CTPOHTD
rpaUKu CIOXHBIX (YHKUMH, ONpeAensTh WX HauOOJbIIME M HaUMEHbIINE
3HAUEHHUA, BBIYUCIATH IUIOMAAU (PUryp U oObEMBI TN, HaXOAUTb CKOPOCTH H
YCKOpEeHHsl IpoleccoB. JlaHHasg coaepkarenbHas JIMHUS OTKPHIBA€T HOBBIE
BO3MOYKHOCTH ITOCTPOEHHUS MaTeMaTHYECKUX MOJENEN pealbHbIX CHTyaluH,
NO3BOJISIET HAXOAUTh HaWIydllee pEIICHHE B MPUKIAAHBIX, B TOM YHUCIE
COLIMAIbHO-DPKOHOMUYECKUX, 3a7jayax. 3HAKOMCTBO C OCHOBAMH MaTEMAaTHYECKOTO



aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-TOTUYECKOTO H
KPEaTUBHOTO MBIIUICHUSA, (POPMHPOBAHUIO YMEHHH paclo3HABaTh IPOSBIICHUS
3aKOHOB MAaT€MaTHKH B HayKe, TEXHHKE U HCKyccTBe. OOyuaromuecs: y3HaIOT O
BBIJIAIOIINXCSI PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE€ pa3BUTHUS MaTEMaTUKU Kak
HayKH, ¥ 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYECKast JIMHUS «MHOXKECTBa M JIOTHKay BKIIIOYACT B
ceOsl PJEMEHTHl TEOPUHM MHOXECTB M MaTEeMaTHYEeCKON JIOTUKHU. TeopeTuKo-
MHOKE€CTBEHHBIE MTPEACTABICHHUS IPOHU3BIBAIOT BECh KYyPC IMIKOJIHHOW MaTEMAaTHKU
U TIpeiaraloT HanOoJiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONINNA BCE pa3eibl
MaTeMaTUKu Hu €€ MPUIOKEHUN, OHHU CBS3bIBAIOT pa3Hble MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TNPWIOKEHUs B eauHoe 1enoe. [losTomy BaxHO HaTh
BO3MOXXHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHUKH W HCIOJIb30BATh €ro JUIsl BHIPAKEHHSI CBOMX MBICIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTHKM KaK HayKH clIeyeT IpU3HaTh
CBOMCTBEHHYIO €U CTPOrocTh OOOCHOBAaHUM U CIEJOBAHUE OIpPeAeIEHHBIM
MpaBWJiaM  TMOCTPOEHHUSI  JI0KA3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEeMaTUYeCKONW JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
o0OyyJarommxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHUSI Ha OCHOBE JIOTHUECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayaja MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MAaTUYECKOTO MOJAEIHPOBAHUS, KOTOPHIE MPU3BAHbI
criocoOCcTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJIEIeH peallbHBIX
CUTyallui, WCCIEIOBaHMUSI JTHUX MOJieJied ¢ IOMOIIbI0 ammapara aiareOpsl H
MaTeMaTUYECKOr0 aHajdu3a, WHTEPHpeTaluy MOJIYyYEeHHBIX pe3yJbTaToB. Takue
3a/IaHUs BILUIETEHBI B KAXK/IbIN U3 pa3esioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIIONb3YyeTCs I pelIeHUs] MPUKIaTHbIX 3anad. [Ipu
pelIeHNd  peabHBIX  MPAKTUYECKUX  3aJad  oOydyarommuecss  pa3BUBAIOT
HaOII0/1aTeNIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOJIB30BaTh  AHAIOTHI0, 0000maTe ©  KOHKPETHU3HPOBATH  IPOOIIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TMPHUKIAIHBIX 3a]1a4
OpraHu3yeTcsi B MpPOIECce H3YUYEeHHs BCEeX TeM YydeOHoro kypca «Aunredpa u
Hayajga MaTeMaTU4YeCKOro aHaJIN3ay.

Ha wu3ydenne yueOHOro Kkypca «AnreOpa W Havajla MaTeMaTHYECKOTO
ananu3a» B 10 kiacce orBoautes 136 yacoB (4 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yucjia ¥ BBIYUCTICHUA

PaunonanbHble yncia. OOBIKHOBEHHbIE U JECATUYHBIE IpOOH, MPOLIEHTHI,
OeckoHeuHble Tepuoanueckue Apoou. Ilpumenenue apoOedt U MPOIEHTOB IS
peleHns NPUKIaAHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACiel 3HAHUN U peaIbHOM JKU3HHU.

JelictBuTenbHble uKcia. PanvoHalmbHbIE YW UPpaUMOHAJIBHBIE YHCIA.
ApudpmeTnueckue  Omepanud ¢ JCHCTBUTENBHBIMH  4HucilamMu.  Moaynb
JCHCTBUTEIBHOTO YHCIIa U er0 CBOMCTBA. [IpubnmxEHHbIe BRIUKCICHUS, TTpaBUiIa
OKpPYTJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYMCICHUM.

Crenenp ¢ uenpiM mnokaszarenemM. buHoM Herorona. Hcenmons3oBanue
MOJIXOAIICH (POPMBI 3aIHCH IEHCTBUTEIBHBIX YUCEIN [Tl PEIICHUS IPAKTHUECKUX
3a/1a4 U NPEJICTABICHUS JAHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiicTBa norapudma. JlecsTuuHble U HaATypajbHBIC
J0Tapu(pMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCIOBOTO apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHUs-clenCTBUA. HepaBeHCTBO,
pelneHne HepaBeHC CTBA.

OCHOBHBIE METO/BI PEUICHUSI LENbIX U APOOHO-pAlIMOHATIBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroOWwieHbl OT OJHOW NEpPEMEHHOW. JleleHne MHOrodseHa Ha
MHOIO4WIEH ¢ ocTtarkoM. Teopema be3y. MHoOrowiensl ¢  UEIbIMHU
koddppunuentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/IbI peuieHus
VppalMOHAIbHBIX YPaBHEHUI.

[loka3zarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELIEHUS MOKa3aTeJIbHbIX
YpPaBHEHUM.

[IpeoOpazoBanue BbIpaXXeHHH, COAepKATUX JTOTapUu(MBbI.

Jlorapudpmuueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI peIIeHMs
norapuMUYECKUX ypaBHEHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. PellieHre TpuroHoMeTpuueckux ypaBHEeHUH.



Pemienne cucrteM nMHENHBIX ypaBHEHHMU. MarTpuua CHCTEMBI JMHEWHBIX
ypaBHeHui. Ornpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHHE ONpPENeTUTENs ISl PEeIIeHHUs
CUCTEMBI JIMHEWHBIX YypaBHEHMM. PelleHne nNpuUKIagHbIX 3a1ad € ITOMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUU. lccimenoBanue NOCTPOEHHOW MOAEIU C
MOMOIIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJEN PEAJTbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. lIprmeHeHHMe ypaBHEHHMI W HEPABEHCTB K PELICHHIO
MaTeMaTHYeCKUX 3aJady M 3aJad M3 pa3jUyHbIX 00JlacTeil HAyKH U peasbHOM
KU3HU.

DYyHKIUU U TPaPUKHU

@yHkuusA, crnocoObl 3amanus (QyHKIUU. B3aumMHO oOpaTHblE (YHKIHH.
Komnosummst  gynkiuii. 'paduk  QyHKImm. DineMeHTapHbIE MpeoOpa3oBaHUs
rpauKoB GyHKITUH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dyHkumm.
[IpomexxyTku 3HakonocTostHCTBA. UETHBIE 1 HeUE€THBIE PyHKUMU. [lepuonnueckue
¢bysakun. IlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHUHHUMYMBI
¢bynkuun. Haubonbiiiee u HauMeHblee 3HaueHus: QyHKIIMKA HAa POMEXKYTKE.

Jlunelinas, KBaApaTHU4Has W JPOOHO-IMHEHHass (GYHKIUU. DJeMEHTapHOe
HCCJIEI0BAHNUE U IMOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIHS C HATypalbHBIM U IIeNIbIM MoKa3areneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa M TpaduK KOPHS N-OM CTENMEeHM Kak (PYyHKIMH OOpaTHOMU
CTENIEHU C HATypaJbHbIM IMOKA3aTEJIEM.

[loka3artenbHass u jorapupmuyeckas (yHKUHHU, UX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIMIA 1S peIIeHUs ypaBHEHUH.

TpuronoMmerpruueckass OKPY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKLHIA YUCIOBOIO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoleccax M SBICHUSX.
['padmiku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaIn3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJaHMsl IIOCJIEAOBATEBLHOCTEH. MeTon
MaTeMaTU4eCKOn WUHIYKUHUU. MOHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEIOBATENBHOCTH. VCTOpHsST BO3HMKHOBEHHS MAaT€MAaTHYECKOI'O aHajiu3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reoMmerpuyeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH Tr€OMETPUYECKON
MPOrpecCuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CI0KHBIX
npoueHToB. Mcmonp30BaHME MPOrPECCUU Il PELICHUsS pealbHBIX 3ajad
MIPUKIIATHOTO XapaKTepa.



HenpepoeiBHBIe (YHKIIMM W WX CBOMCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (GYHKIMHA HENpPEepHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JI1 PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMIA 1715 peleHus 3a1a4.

[lepBas u BTOpas nmpousBoaHble GyHKIHH. OnpenencHue, TeOMETPUISCKUN U
(bu3MYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIUY.

[IpousBoanbie  3nemeHTapHblXx  QyHKuuid.  IIpousBoaHast ~ CyMMBbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMY (YHKITHIA.

MHoxecTBa U JIOTHKA

MHoOxecTBO, oOllepanuu HaJ MHOXKECTBAMU M MX CBOMCTBa. JluarpaMmsl
Oitnepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara s
ONMCAHUSI PEATBbHBIX MPOLECCOB M SBICHUW, NMPU PELICHUM 3aJad U3 JAPYTUxX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHUPOBAHHOCTh IPAKIAHCKON MO3ULIMH 00YUarOIIEerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO  4Jj€Ha  POCCHMCKOro  OOIIecTBa,  NPEICTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBICHHIA,
npoleayp TpaxkIaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJIbLHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GyHKIHUSIMHY ¥ HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON I'pakJIaHCKOW HJCHTUYHOCTH, YBaKEHUS K
IIPOIIVIOMY M HACTOSILIEMY POCCHUMCKOW MATEMATHKH, LIEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIKEHUW B JIPYTUX HayKaxX, TEXHOJOTUsX, cdepax
SKOHOMMUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOrO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM



MPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEIbHOCTbIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a]1a4, PEIICHUM, pacCy ACHUN, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3jIMyHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MaTEMAaTHUYECKUE 3HAHUS B
HWHTEpecax 3JI0pOBOTo U 0€30MacHOT0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE NHUTaHHUE, COATTAHCHPOBAHHBIM PEXUM 3aHATHNA H
OTIIbIXa, peryispHas (u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTETBLHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYAOI00Us, HHTEpec K
pasnmuuHbiM  cepam  TPOodECCUOHATILHOM  JIeSITEIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIAaThb OCO3HAHHBIA BBIOOP
Oymymieli mpodeccud W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U
caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HHM, TOTOBHOCTh K aAKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1ad MaTEeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOH  KyJIbTYpbl, TOHUMAHHUE BIUSHUS
COITMATIbHO-?KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMATBHOM
Cpelbl, OCO3HaHUE IrI100AIbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OpPUEHTALIHS
Ha TPUMEHEHHE MAaTeMAaTHYeCKHX 3HAaHWW JUIS pElIeHHWs 3aaad B 001acTH
OKpYXalIed Cpeapl, IJAaHUPOBAHUE IIOCTYNKOB M OIEHKM HMX BO3MOKHBIX
MOCJIEACTBUN JIJIsI OKPYKAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOr'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W  OOIIECTBEHHOW TMPAKTUKH, ITOHUMaHUE
MaTeMaTUYECKOW HayKh Kak cdepbl 4eToBEYECKOW MAEesTeIbHOCTH, JTaroB €&
pPa3BUTUS M 3HAUYUMOCTH JUIsl PA3BUTHS LMBUJIM3AIMHU, OBJIAJACHUE S3bIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MU,
FOTOBHOCTh OCYILECTBJIATh MNPOEKTHYI0 M MCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE yUeOHbIE 1eHCTBUS
Ba3oBble JjornuecKue 1ecTBUSA:



BBIIBISIT M XAPaKTEPU30BaTh CYIIECTBEHHBbIE NPHU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpeJIeNIeHNs] IOHATUN, YCTaHABIUBATh CYUIECTBEHHBIN MPU3HAK KiaccU(UKaIIH,
OCHOBAHMSI J1J1s1 0000IEHHS U CPAaBHEHMSI, KDUTEPUHU TPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyJIHpPOBaTh U  NpeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIIOIECHUAX U YTBEPXKACHHSX, MpEIaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUUN;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHHIM
(IpsiMBIE U OT MPOTUBHOTO), BEICTPANBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IBI;

BBIOMpATh CMOCO0 peleHus Yy4eOHOW 3ajauu  (CpaBHUBATH HECKOJIBKO
BAPDUMAHTOB  pELIEHHUs, BbIOMpaTh HaumboJiee MOAXOASIUA € Yy4ETOM
CaMOCTOATEJILHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eMCTBUSA:

MCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATENbCKUA HHCTPYMEHT IO3HAHMS,
(GbopMynIupOoBaTh  BONPOCHl,  (PUKCHPYIOUIME  MPOTUBOPEUYUE,  MpPOOIIEMY,
yCTaHaBIMBaTh MUCKOMOE U JaHHOE, (hOpMHUpOBATh THUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIUI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHKE
110 YCTaHOBJICHHIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SBJICHUA, poLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMH, SIBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIIEHHS M BBIBOJBI MO pPE3yJibTaTaM
MPOBEIEHHOTO  HAOJIOIEHUsS, MCCIEOBAaHUSA, OLEHHUBAThb  JOCTOBEPHOCTb
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IpOILlecCa, a TaKKE BbBLABUIATH
OPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH JA€(UUUTHI UHPOpPMAaLUY, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U I pEUICHUS 3a]a4H;

BbIOMpATh MHOOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npeacTaBiIeHUS,

CTPYKTYypUpPOBaTh WMH(GOpPMALIMIO, MPEACTaBIATh €€ B pazIu4HbIX (popmax,
WLUTIOCTPUPOBATh TpadUuecKy;



OLICHUBATH HaJIEXKHOCTh uH(bOpMaIuu o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHbBIE YHHBepPCAJbHbIE YueOHbIE NeliCTBUSA

Oo0menue:

BOCIIPHHHMATh U (POPMYIIMPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBHUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIp@KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THCHMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOIy PEUICHHUS 3a/Jayw,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJIEHHUs 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbI, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXXICHUSMU JPYTUX YYACTHHKOB
nuaiora, oOHapy>XMBaTh Pa3jIudyue U CXOJCTBO TMO3UIIMHA, B KOPPEKTHOW (opme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, UCCIIECIOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajad
MPE3CHTAIIM U OCOOCHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

COCTaBJISITh IUJIaH, aJITOPUTM PEIICHUs 3a/1aud, BBIOUpATh CIIOCOO pelieHus ¢
YYETOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUIEHUH ¢ Y4€TOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbII HHTEJJIeKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB, BJIAJIETh
croco0aMu CaMOMPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelieHUs
MaTeMaTUYEeCKOH 3aauu;

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATH IPUUNHBI
JOCTHKEHUS WIM HEJOCTH)KEHUSI Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OLINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eITeJILHOCTD:

NOHUMAaTh M HCIOJb30BaTh MPEUMYIECTBA KOMAHIHONW M MHIWBHUAYaTbHOU
paboThl TMpU peHIeHUH Y4YeOHBIX 3aJady, MNpPUHUMATH I1IeJIb COBMECTHOMU
NEeSATEeNbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW pabOThI, pacrpeiessiTh
BUJIbI paboOT, JIOTOBApUBATHCS, OOCYX IaTh IMPOIECC W Pe3yJbTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;



y4acTBOBaTh B TPYNMNOBBIX GopMax paboTel (0OCykaeHHsS, OOMEH MHEHUH,
«MO3TOBBIE INTYpMBI» H WHBIE), BBHIMOJIHITH CBOK 4acTh pabOTBl W
KOOPJIIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH YJICHAMH KOMAaHbI, OIICHUBAThH
KaueCcTBO CBOETO BKJIaJa B OOIMIMU MPOMYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICUCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy o6yuenuss B 10 kjacceoOyyaromuiics TOJYYUT CIEAYIOIIHE
MPEAMETHBIE PE3YyJbTaThl MO OTJEIbHBIM TeMaM paboueld MporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTN3ay:

Yuciaa 1 BBIYUCICHUSA:

CBOOOJIHO OINEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoAnYecKas JApoOb, TMPOLEHThI, HPPALUOHATBLHOE YHUCJIO, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEUCTBUTEIIBHOTO YNCIIA;

OPUMEHSATh JIpOoOM M TPOUEHTHI IS PEIICHUs NPUKIAIHBIX 3a7ady U3
PAa3JIMYHBIX OTPACIIEU 3HAHUMN U PEATbHOU )KU3HU,

MIPUMEHSTh NPUOIMKEHHBIC BEIYUCICHUS, IPABUJIa OKPYTIICHUS, IPUKUAKY U
OLICHKY pEe3yJbTaTa BEIYMCICHUM;

CBOOOJHO ONEPUPOBATH TMOHSTHEM: CTENEeHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOJIXOASIIYI0 (POpMY 3anucu ACHCTBUTEIIBHBIX YHUCEI IJIs1 PEIICHUS
MPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKA3aTEJIEM;

CBOOOJHO OMEPUPOBATH TMOHATUAMH: JIOTApU(M dYHUCHA, JECATUIHBIC U
HaTypaJbHBIC JIOTApU(MBL;

CBOOOJHO ONEPHUPOBATH MOHITHSIMHU: CHHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSIMH: aPKCUHYC, apPKKOCHHYC U apKTAaHI€HC YHMCJIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHSATHUAMH: TOXKICCTBO, YpPaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIIEACTBHS, PABHOCUJILHBIC HEPABEHCTBA,

MPUMEHSATh Pa3IUYHbBIE METOJbl PEIICHUS palMOHAIBHBIX UM JPOOHO-
pallMOHAIBHBIX YPAaBHEHUHM, NPUMEHATh METOJ HWHTEPBAJIOB Ui PELICHUS
HEPABEHCTB;

CBOOO/IHO OMEPUPOBATH MOHATHUSAMU: MHOTOWIEH OT OJHON NEepPEMEHHOU,
MHOTOWIEH C IeNbIMA KOdh(UIIMEHTaMH, KOPHU MHOTOYJICHA, MPUMEHSThH



JIEJICHHE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera
IUIS pelIeHUs 3a1ad4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHI,
MaTpUIA, ONPEACIUTENb MATPULBI 2 X 2 W €ro TE€OMETPUYECKHU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpelenuTesss 2 X 2 Juisl BBIYUCIEHHUS €r0 3HauyeHus,
OPUMEHATh ONPENCNMUTENN JUIsl PEUIeHUS CUCTEMBbl JIMHEHHBIX YypaBHEHMH,
MOJICJIUPOBATh PEaJbHbIE CUTYyalluU C MOMOUIBIO CUCTEMBI JIMHEWHBIX YpPABHEHUH,
UCCJEI0BATh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MATpULl W OIpEAEIHUTENEH,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YJIbTAT;

UCMOJIb30BaTh CBOMCTBA JEMCTBMM C KOpPHSAMH i1 I[peoOpa3oBaHUs
BBIPAKECHU;

BBIIIOJIHATH PE0OPa30BAHUS YHCIOBBIX BBIPAXKEHUH, COAEPIKALINX CTENEHH C
palMOHAIBHBIM [TOKa3aTeIeM;

UCII0JIb30BaTh CBOMCTBA aorapudmoB VIS npeobpazoBaHus
Jorapu(MUYECKUX BBIPAKEHUI;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: HPPALMOHAJIBHBIE, IMOKa3aTeNIbHbIE U
Jorapu(pMUUECKre ypaBHEHUS, HAXOAUTh UX PELICHHs C IOMOIBIO PABHOCHIIBHBIX
[IEPEXOA0B MM OCYLIECTBIIASA IPOBEPKY KOPHEM;

MPUMEHATHh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIBI JUIsl MpeoOpa3oBaHMUS
TPUTOHOMETPHUYECKHUX BBIPAXKECHMI;

cBOOOZIHO OMNEpUpPOBaTh IMOHIATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh  HEoOXoAuMble  (QOpMyJbl JJIi  pPELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABIISTH
BBIDAKECHHSI, YpPaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 33Ja4d, HWCCIEA0BATh
IOCTPOEHHBIE MOJIEN C UCIIOJIb30BAHUEM alapara ajireopsl.

DYyHKIUHN U TPAPUKU:

CBOOOJHO ONEpPUPOBATh NOHATHUAMU: (PYHKIUS, CIOCOOBI 3aaHusl (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIUK, KOMMO3uIus GyHKIuA, Tpaduk QyHKIUH,
BBINOJIHSTH JIEMEHTapHbIE IPe0Opa3oBaHus rpaduKkoB QyHKIUH;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYEHUU (PYHKIMH, HYIH PYHKIUHU, TPOMEXYTKH 3HAKOIOCTOSHCTBA;

CBOOO/JIHO ONEpUPOBaTh MOHATHSMH: YETHBIE M HEUYETHBbIE (DyHKIUH,
nepuoanyeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTU (DYHKLIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIMHM, HaumOOJblIEE W HaUMEHblIee 3HaueHue QYHKUUA Ha
MIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HATypalbHBIM U
LeJIbIM TIOKa3aTesieM, rpauk CTENEeHHOW (PYHKIMU C HATypaJbHBIM M II€JIBIM



nmokasareneM, rpaduk KOpHS N-Od CTENEeHW Kak (YHKIMH OOpaTHOW CTETNEeHH C
HaTypaJlbHBIM IMOKA3aTENIEM;

OTepUpOBaTh TOHATHUSAMU: JIMHEHHAs, KBaJpaTWYHAs W JIPOOHO-JIMHCHHAS
(yHKIUA, BBITIOJIHATH 3JIEMEHTAPHOE UCCIICAOBAHNE U MIOCTPOCHNE UX TpadKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTellbHAass U JorapupMuyecKas
(GyHKIMM, UX CBOMCTBA U TpaduKH, HUCIOIb30BaTh MX TIpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJTHO ONEPHUPOBATH TOHATHSIMHU: TPUTOHOMETPUYECKAsS OKPYKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPUIECKUX (PYHKITUN YHCIOBOTO apTyMEHTA,;

UCIOJIb30BaTh rpaguku (GYyHKUMA IS UCCIENOBAaHUA TMPOLIECCOB |
3aBUCUMOCTEH TPU PEIICHUH 33J1a4d W3 APYTHX YYEOHBIX MPEAMETOB U peaJbHOM
’KU3HU, BRIPXKATh (POPMYIIaMH 3aBUCHUMOCTH MEXKITY BETUIHNHAMMY;

Hauvana maTemMaTH4ecKOro aHajimn3a:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: apumeTHdecKass U TeoOMeTpUuyecKas
mporpeccusi, 06CKOHEYHO yOBIBAOIIAs TeOMETpHUECKas MPOTPECCHs, THHCHHBIA U
AKCIIOHEHITUATBLHBIN POCT, GOpMyIia CIOKHBIX MPOIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHM I PEIICHUS PEalbHBIX 3aJlad MPHUKIATHOTO
XapakTepa;

CBOOOTHO OTIEPUPOBATH MOHITHIMU: MTOCIEIOBATEIFHOCTD, CIIOCOOBI 3aTaHUS
MOCJICIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHWYEHHBIC TIOCIEIOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKJACHHMS MATEMAaTHYECKOTO aHajiu3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OIEPUPOBATh TMOHATUSIMH: HENPEPhIBHbIC (QYHKIUH, TOUYKH
paspsiBa rpaduka GyHKIUUA, aCUMIITOTHI Tpaduka QyHKINY;

CBOOOJTHO OIEepUpoBaTh MOHATHEM: (GYHKIHMS, HENpEpbIBHAs Ha OTPE3KeE,
MIPUMEHSATH CBOMCTBA HEMIPEPBIBHBIX (DYHKITUH JJI PEIICHUS 3a71a4;

CBOOOJTHO OIEPUPOBATH TMOHATHUSAMH: TIEpBas W BTOpas MPOW3BOIHBIC
¢byHKIIMH, KacaTenbHas K Tpaduky QyHKINY;

BBIYUCIISATH MPOU3BOJAHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMITO3HUIIMH
IBYX (PYHKITH#, 3HATH TIPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

WCIIOJb30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT MPOU3BOJHOM MJIs
peIIeHus 3a1a4.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OINEpPUPOBATh  TOHATHSAMHU: MHOXKECTBO, OIEpaliu  Haj
MHOKECTBAMU;

HCITOJI30BaTh TEOPETUKO-MHOKECTBEHHBIN armmapart JJis1 OMUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUHN, IPU PEIICHUH 3a]]a4 U3 APYTUX yUYeOHBIX MPEAMETOB;



CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPEACIICHUE, TeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTUYECKOr0 OOBEKTA, 10KA3aTEIIbCTBO, PABHOCUIILHBIE
YpPaBHEHHUS U HEPABEHCTRBA.

K xonmy oOyuenuss B11 kjacceoOyyaromuiicss MOMYYUT CIEAYIOIINE
MPEAMETHBIE PE3YJbTaThl MO OTJEIbHBIM TeMaM paboueld MporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a:

Yuciia v BBIYUCTICHUSA:

CBOOOJIHO ONEpPUPOBATh TMOHSATUAMH: HATypaJlbHOE U IIEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBbHBIX W LENBIX YHUCEJ, MCIOJb30BaTh IPU3HAKU JIEIUMOCTH
nensix yncen, HOJ[ m HOK nHartypanpHbIX uncen AJid peuieHus 3a/1a4d, TPUMEHATh
anroputm EBkinna;

CBOOOJIHO OIEpPUPOBATH TMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBATh
HATypaJIbHbIE YMCJIA B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJTHO OINEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMILIEKCHBIE YHCIia B alreOpanveckod u
TPUTOHOMETPHUUECKON (pOopMe, BBIMOIHATH apu(METUUECKUE OMNEpaIlUi C HUMH U
M300pakaTh Ha KOOPIUHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATh MOHIATUSIMU: HUppaAllMOHAJbHBIE, MOKAa3aTelIbHbIE U
norapuMUUYEcKUe HEPaBEHCTBA, HAXOJIUTh HX PEHIEHUS C  MOMOIIBIO
PaBHOCHUJIbHBIX MEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMEPUPOBATH TMOHIATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh  HEoOXoaumble  (HOPMYJBI  JJIi  PEMICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMHU: CUCTEMa M COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI M CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI U HEPABEHCTB;

pelarhb paloHaIbHbIE, HMppaluOHAIbHEIE, MOKa3aTeJbHbIE,
Jorapu@MUUYecKue W  TPUTOHOMETPUUECKHME YpaBHEHUSI W  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpBbl;

NPUMEHSTH rpadUyecKue METObI IJIsl PelIeHUs] YPABHEHUM U HEPAaBEHCTB, a
TAKKE 3a7a4 C mapaMeTpaMu;

MOJICIUPOBAaTh pealbHbIE CHUTyallMM Ha SI3bIKE alreOpbl, COCTaBJISATH
BBIPQKCHUS, YPAaBHCHMS, HEPABEHCTBA M HMX CHCTEMBI II0 YCIIOBUIO 33/1a4H,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJIENM C HCIOJb30BAaHUEM armapara ajireopsl,
WHTEPIPETUPOBATH MTOITYUYEHHBIN PE3YJIbTAT.



DYyHKIUHN U TPAPUKU:

CTpPOUTHh TpadUKU KOMMIO3ULMHM (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOrO
MCCJIEI0BAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TEOMETpUYECKHE O00pa3bl ypaBHEHWH W HEPAaBEHCTB Ha
KOOPJAMHATHOU MJIOCKOCTH;

CBOOO/IHO  ONEpPUPOBaTh TMOHATUSAMU: TIpa@UKHM  TPUTOHOMETPUUECKHUX
byHKIUH;

NPUMEHATh (YHKUMU JJI1 MOJEIUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayana mareMaTH4eCKOro aHaJm3a:

MCII0JIb30BaTh MPOU3BOJHYIO JIJIsl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAUMEHbIIEe 3HAUEeHUS! (PYHKIIMU HEPEPHIBHOM Ha
OTpE3Ke;

WCIIOJIB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIer0 PELICHUs B
NPUKIAJHBIX, B TOM 4YHUCJE COLUMAIBHO-)KOHOMHMYECKMX, 3aJadax, s
OTIpe/IeNICHUs] CKOPOCTH U YCKOpPEHHUS Mpolecca, 3aJaHHOro (QOopMyJIol WM
rpaduKom;

CBOOOJHO ONEpHUpPOBATH MOHATUSIMHU: TEpPBOOOpa3Has, ONpeneIEHHBIH
UMHTErpaj, HAaXOAWTh IEPBOOOpPA3HBIE AIEMEHTAPHBIX (PYHKIMI KM BBIYUCIATH
uHTerpan no gpopmyne Hetotona-Jleitonuia;

HaXOAMTH IUIOLIA/IN IUIOCKUX GUTYp U OOBEMBI TEN ¢ MOMOIIbIO UHTETPAJIa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIUPOBAHMM Ha TNPUMEPE
COCTaBJICHUS TU(PPEepeHIINAIbHBIX YPaBHEHU;

pemaTh NPUKIAgHbIE 3aa4M, B TOM YHMCIIE COLMAIBbHO-D)KOHOMHUYECKOTO U
($u3NYECKOro XapaxkTepa, CpeCTBaMU MaTeMAaTHYECKOT0 aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N KonnuyecrBouacos DJIEKTPOHHBIE
n/_n HaumeHoBaHuepa3iej0B U TEMIIPOIPAMMBbI B Kontpoabnunl | IlpakTHueck (uu¢posbie)
cero
e paboThI 1 epadoThl o0pa3oBaTe/IbHbIepeCypChl
MHOXeCcTBO NeHCTBUTENBHBIX YUCEI.
1 MHorowiensl. PaninonanbHble ypaBHEHUS U 24 1 http://school-collection.edu.ru
HepaBeHCTBA. CUCTEMbI IMHEWHBIX YPaBHEHUI
http://school-collection.edu.ru
b ®ynkuun u rpagukn. Crenennas GyHKIus ¢ 12 1 https://lib.myschool.edu.ru
LIEJIBIM TOKa3aTeseM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 | http://wmolow.edu.ru
HppaunoHanbHble ypaBHEHUS
4 [ToxazarenbHast pynkuus. [lokazarenbHbie 10 | hitps://lib.myschool.edu.ru
ypaBHEHHUSI
5 Jlorapudmuueckas pynkuus. Jlorapupmudeckue 18 1 https://lib.myschool.edu.ru
ypaBHEHHUSI
6 TpuroHomeTpuyecKue BbIPaKEHUS U YPaBHEHUS 22 1 hitps://lib.myschool.edu.ru
7 TToce0BaTeNbHOCTH U IPOTPECCUH 10 1 https://lib.myschool.edu.ru
8 HenpepsoiBabie Gpynkiun. [Iponssonnas 20 1 https://lib.myschool.edu.ru
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3ALIHS 5 ) https://lib.myschool.edu.ru
3HaAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




INIOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Temaypoka

KoanuecTBouacoB

Be
ero

KoHnTtpoibHbIe
padoThI

[MpakTnyeckn
epadoThbI

Jarauzy
YeHusl

JJIeKTpOHHbIenN(ppoBbIcOOpa30Ba
TeJbHbIepecypChl

[[MHO>XeCTBO, Onepaivu Haj
MHO>KECTBAaMU U UX CBOMCTBa

Juarpammsl Dlinepa-BeHnHa

http://school-collection.edu.ru/
catalog/res/bObb24fa-fbaa-4c0d-
80b6-882fcde5e967/view/

[IpuMeHeHne TeopeTUKO-
MHO>KECTBEHHOT'0 anmnapara Jjs
pemenus 3ana4y

http://www.openet.edu.ru/

Panmonanbaeie yucnaa.
OOBIKHOBEHHEBIE U AECATUYHEIE
JIpoOH, IPOLIEHTHI, OECKOHCYHBIS
nepUoANYEcKre podu

PanmonanbsHbie yncna.
OOBIKHOBEHHBIE U JCCSITHYHBIC
JIpoOH, TIPOLIEHTHI, OECKOHCYHBIC
NepUOIUYECKUE IPOoH

http://www. fipi.ru/

[Tpumenenue apobeli U MPOIEHTOB
JUIS pelleHus IPUKIIaJHBIX 3a1a4

[Tpumenenue apobeli u MPOIEHTOB
JUIsl pEILICHUS] NPUKJIAJHBIX 3a4a4

http://www.mccme.ru/




JlelicTBUTENIbHBIEC YHCIIA.
Panmonanbueie u
MppauvoOHaIbHbIE YUCIIa

http://www.it-n.ru/communities.aspx?
cat_no=4510&tmpl=com

ApudmeTrueckue ornepaum ¢
JNEHCTBUTENLHBIMH YUCIIAMU

http://wmolow.edu.ru

10

Monynib 1eMCTBUTEIBHOTO YUCTA U
€ro CBOMCTBa

http://fcior.edu.ru

11

[IpubnmxEHHbBIE BBIYUCIIEHUS,
[paBuUiIa OKPYIJIEHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUI

http://www.numbernut.com/

12

OCHOBHBIE METO/IbI PEIICHUS
HEIBIX U APOOHO-PAITMOHATIBHBIX
YPaBHEHUH U HEPABEHCTB

http://www.math.ru

13

OcHOBHBIE METO/BI PELLIEHUS
LEJBIX U JPOOHO-pallMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

14

OCHOBHBIE METO/IbI pEILICHHS
HEJBIX U JPOOHO-pallMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB

15

MHorowieHsl 0T OJHOU
nepeMeHHou. Jlenenue
MHOT'O4YJICHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHoOrouseHs! ¢ HeJIbIMUA
kodpunmentamu. Teopema Buera

17

Pemenue cucreM JTUHEHHBIX
ypaBHEHUH




18

Pemenne cucremM TMHENHBIX
ypaBHEHUH

19

Marpuiia CUCTEMBI JIMHEWHBIX
ypaBHeHUH. Onpenenurens
MaTpHILbI 2X2, €ro
F€OMETPUYECKUN CMBICIT U
CBOMCTRBA; BEIYUCIICHUE €T0
3HAYCHUS

http://teacher.ru
http://teacher.fio.ru

20

Onpenennurens MaTpUIbl 2X2, €T0
F€OMETPUUYECKUIN CMBICIT U
CBOMCTBA; BEIYHCIICHHE €T0
3HAYCHUS

http://www.tmn.fio.ru/works/

21

[Ipumenenue onpenenuTens s
peICHUS CUCTCMBI JIMHEUHEBIX
ypaBHEHUU

22

Pewienne npukiiagHeIx 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

23

Pemenne npukiagHelx 3a1ad ¢
MTOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHUH

http://teacher.ru
http://teacher.fio.ru

24

KonTponbnast pabora:
"PanmonanpHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUI"

25

OyHKIH, CIOCOOBI 3aJaHHS
dbynkun. BzaumHo oOpaTHbIe
bynkumnn. Kommnosumus GyHKmit




26

['paduk pyHkunu. JnemMeHTapHbIe
npeoOpa3oBaHus rpad)uKoB
byHKIMHA

https://math-ege.sdamgia.ru

http://alexlarin.net

27

OO6nacTh onpeaeneHus u
MHO>KECTBO 3HaUCHUH (QYHKIUH.
Hymu pynkuu. [TIpomexyTku
3HAK MOCTOSIHCTBA

www.etudes.ru

28

YérHaple 1 HEYETHBIC (DYHKITHH.
[Tepuonnueckue QGyHKIUN.
[TpoMexyTKUMOHOTOHHOCTU( YHKIT
17071

www.etudes.ru

29

MakcuMyMbl 1 MUHUMYMBbI
¢byuxun. Hanbomnpiiee u
HavMEHbIIIee 3HaUeHUe (PyHKITUH
Ha NIPOMEXKYTKE

www.etudes.ru

30

JIuneiinas, kBaapaTuyHas u
npoOHo-TMHEeHHast GpyHKIHH

www.etudes.ru

31

DeMeHTapHOe UCCIeI0BaHuEe U
HOCTPOCHUE TPAPHUKOB ITHX
byHKIMI

http://znanika.ru/

32

DeMeHTapHOe HCCIIEeA0BaHNE 1
HOCTPOCHHUE TPaPHUKOB ITUX
byHKIMI

33

CreneHb C LEJIBIM II0Ka3aTeIEM.
bunom Herorona

34

CreneHb ¢ LEJIBIM II0Ka3aTeIEM.
bunom Herorona




35

CrenenHas GyHKIHS C
HaTypajbHbIM U LIEJIBIM
nokazareieM. E€cBoiicTBa 1

rpaduk

36

KonTtponbHas pabota: "Crenennas
dbynkuus. E€ cBolictBa u rpaduk”

37

ApudpmeTnueckuii KOpeHb
HaTypaJIbHON CTEIIEHU U €0
CBOMCTBa

38

Apudmerndecknii KOpeHb
HATypaJIbHON CTEIIEHU U €T0
CBOMCTBA

39

[IpeoOpazoBaHus YUCIOBBIX
BBIPKCHUH, COJIEpIKAIIUX CTCIICHU
U KOPHH

40

[IpeobpazoBaHus YUCIOBBIX
BBIPXXEHH, COIepPIKAILUX CTEICHH
U KOpHU

41

[TpeobpazoBaHus YUCIOBBIX
BBIPAXEHHI, COIepPIKAILNX CTEHEHH
U KOpHU

42

UppatmonanbHble ypaBHEHUS.
OCHOBHBIE METOJIbI PEIICHUS
UppalMOHAIbHBIX YPaBHEHHM

43

HppauyroHanbHbIE YpaBHEHMS.
OcCHOBHBIE METO/BI PELLICHUS
VPPALMOHAIBHBIX YPABHEHUI

44

HppanuoHanbHble ypaBHEHMUS.




OcHOBHBIE METOIbI PEIICHUS
UppalMOHaIbHBIX YpaBHEHHH

45

PaBHOCHIBHEBIE Nnepexoanl B
peLIEeHNN UPPaLMOHATBHBIX
ypaBHEHUH

46

PaBrocuiabHbIC Nepexonl B
PEIICHUN UPPALMOHATIBHBIX
ypaBHEHU U

47

PaBHOCWIIBHBIE ITEPEXOBI B
peLIEeHUN UPPALHOHATIBHBIX
ypaBHEHUU

48

PaBHOCUIIBHBIE TIEPEXOBI B
peLIEHUU UPPALMOHATIBHBIX
ypaBHEHUH

49

CgoiicTBa u rpaduK KOPHS n-0it
CTEIEHH KaK (YHKLIUU 0OpaTHOI
CTETIEHH C HaTypaJbHbIM
HoKa3aresneM

50

CgoiicTBa u rpaduK KOpHS n-0it
CTeneH! KaK (PyHKIIMH 00paTHOU
CTETEeHU C HAaTypaJbHBIM
nokaszaTesiem

51

Kontponbsnas padora: "CBoiicTBa u
rpaduK KOpHS N-Oi CTEHECHH.
HppauroHanpHble ypaBHEHHS "

52

Crenenb ¢ palliOHATBHBIM
IIoKa3aTeJIeM U €€ CBOMCTBA

53

Crenenb ¢ palliOHATBHBIM




TOKa3aTeIeM B €€ CBOMCTBA

CreneHb ¢ palMoOHAIbHBIM

54 N . https://learningapps.org
MoKa3aTeseM U e€ CBOWCTBa
55 [MokazarenpHas QyHKIHS, €€ https://lib.myschool.edu.ru/content/
CBOICTBA H TpapuK 2786
56 Hcnonp3oBanue rpaduka GpyHKIUN https://lib.myschool.edu.ru/content/
JUISl peLeHUs] yPAaBHEHUN 2785
57 Hcnonp3oBanue rpaduka GyHKIMH https://lib.myschool.edu.ru/content/
JUIS peLeHUs] yPAaBHEHUN 2786
[Toka3aTenbHblE ypaBHEHUSI.
58 OCHOBHBIE METO/IBI PEIICHUS
MOKAa3aTeJIbHbIX YPaBHEHUI
IToka3aTenbHbIE ypABHEHUS.
yp https://lib.myschool.edu.ru/content/
59 OcCHOBHBIE METObI PELLIEHUS 3047
MIOKAa3aTeJIbHbIX YPAaBHEHUU
[TokazarenbHble ypaBHEHHUS. https://lib.myschool.edu.ru/content/
60 | OcHOBHbBIE METOABI PELLIECHUS 3064
IIOKA3aTeJIbHBIX YPAaBHEHHUU
Kountponbnas padora: https://lib.myschool.edu.ru/content/
61 "TToka3arenbHas QyHKIUS. 3064
[TokazarenbHble ypaBHEHUS"
Jlorapudmuncia. CBoiicTsa https://lib.myschool.edu.ru/content/
62 3064
Jorapudma
Jlorapudmumcia. CoficTBa https://lib.myschool.edu.ru/content/
63 3064
norapupma
64 Jlorapupmuucna. CBoiicTBa https://lib.myschool.edu.ru/content/




norapupma

3074

]_IGCHTI/ILIHBIG N HATYpPaJIbHBIC

https://lib.myschool.edu.ru/content/

65
JorapuQmbl 3074
JlecATUYHBIC U HATYpAJIbHBIC https://lib.myschool.edu.ru/content/

66 3074
aorapudmbl

67 ITpeoGpa3oBaHue BhIpaKEHHUH, https://lib.myschool.edu.ru/content/
coJIepXKaIiux JorapudMpl 3074

68 [IpeoGpasoBaHue BLIPAKEHHUIA, https://lib.myschool.edu.ru/content/
coziep KalliuX JIorapu(mbl 3074

69 ITpeobpa3oBaHue BhIpaKCHHUH, https://lib.myschool.edu.ru/content/
CoJepKaIX JoTapu(MbI 3081

70 Jlorapupmudeckast QyHKITUS, €€ https://lib.myschool.edu.ru/content/
CBOMCTBA U rpaduk 3081

71 Jlorapupmuyeckas QyHKIUS, €€ https://lib.myschool.edu.ru/content/
cBoiicTBa U rpaduk 3081

7 Hcnons3oBanue rpaduka GyHKIIUH https://lib.myschool.edu.ru/content/
JUIS pEILIEHUs] yPaBHEHUN 3081

7 Hcnions3oBanue rpapuka GyHKIUH https://lib.myschool.edu.ru/content/
JUISl pellieHus] ypaBHEHU! 3081
Jlorapudpmuueckue ypaBHEHHSI. https://lib.myschool.edu.ru/content/

74 OCHOBHBIE METO/bI PEIICHUS 3081

jgorapu(pMUUECKUX YpaBHEHHMA




Jlorapudmuueckre ypaBHEHUSI.

https://lib.myschool.edu.ru/content/

75 OCHOBHBIE METO/bI PEIICHUS 3081
norapu(pMUUECKUX YpaBHEHHIA
Jlorapudmuueckue ypaBHEHHS. https://lib.myschool.edu.ru/content/
76 OcHOBHBIE METO/IbI PELLIEHUS 3094
Jorapu(pMUUECKUX YpaBHEHUN
PaBHOCHITBHBIE TIEPEXOBI B https://lib.myschool.edu.ru/content/
77 | peuieHHH JOTapUPMHUECKUX 3094
ypaBHEHUH
PaBHOCHITBHBIE TIEPEXOBI B https://lib.myschool.edu.ru/content/
78 | pemeHHH JOrapUPMHUECKUX 3094
ypaBHEHUH
KonTponbHast pabora: https://lib.myschool.edu.ru/content/
79 "Jlorapudmudeckast GpyHKIHS. 3094
Jlorapudmuyeckue ypaBHeHHS"
%0 CHHyC, KOCHHYC, TAHTEHC H https://lib.myschool.edu.ru/content/
KOTaHI'€HC YKMCIIOBOI'O apryMEHTa 3094
ol CHHyC, KOCHHYC, TAHTEHC H https://lib.myschool.edu.ru/content/
KOTaHT'€HC YHCIIOBOTO apryMEHTa 3094
o ApKCHHYC, apKKOCHHYC 1 https://lib.myschool.edu.ru/content/
ApPKTAaHTEHC YMCIOBOTO apryMeHTa 3094
03 ApKCHHYC, apKKOCHHYC 1 https://lib.myschool.edu.ru/content/
ApPKTAaHI'€HC YHMCIOBOTO apryMeHTa 3094
84 Tpuronomerpuueckas

OKPY’KHOCTb, OIIPEIEIICHUE
TPUTOHOMETPUUYECKUX (PYHKIMH




YUCJIOBOI'O apryMCHTa

Tpuronomerpruueckas
OKPY>KHOCTb, OIIPEJIETICHHAE

85 . https://lib.myschool.edu.ru/
TPUTOHOMETPUYECKUX (PYHKLUI
YHICIIOBOTO apryMeHTa

26 OCHOBHbBIE TPUTOHOMETPUUECKHE http://karmanform.ucoz.ru/
bopMyJibI

27 OCHOBHBIE TPUTOHOMETPUUECKHE http://karmanform.ucoz.ru/
bopMmyIbI

23 OCHOBHBIE TPUTOHOMETPUUECKUE http://karmanform.ucoz.ru/
bopmyIbI

29 OCHOBHBIE TPUTOHOMETPUUECKUE http://karmanform.ucoz.ru/
bopMyIIBI

90 [Ipeo6pa3oBanue ) http://karmanform.ucoz.ru/
TPUTOHOMETPUUYECKUX BBIPAKECHUIN

01 [Ipeo6paszoBanue http://karmanform.ucoz.ru/
TPUTOHOMETPUUYECKUX BBIPAKEHUIN

9 [IpeobpazoBanue http://karmanform.ucoz.ru/
TPUTOHOMETPUUYECKUX BBIPAXKEHUIN

93 [IpeobpazoBanue ) http://karmanform.ucoz.ru/
TPUTOHOMETPUUYECKUX BBIPAXKCHUN

94 Pemenne TpI/IFOHOMeTpI/IquKHX http://karmanform.ucoz.ru/
YpaBHEHHUN

o5 Pemienue I‘pHFOHOMeTqueCKI/Ix hﬂps://lib.myscf;(;c;;edu.ru/content/
ypaBHEHUI

96 Peuienne TpuroHoMeTprUYECKUX https://lib.myschool.edu.ru/content/

ypaBHEHUH




3183

Pemenne TpuroHOMeTpUYECKUX

https://lib.myschool.edu.ru/content/

97

ypaBHEHUN 3183

PeliieHue TPHTOHOMETPHYECKUX https://lib.myschool.edu.ru/content/
98

ypaBHEHUU 3183

PeliieHue TPHTOHOMETPHIECKIX https://lib.myschool.edu.ru/content/
99

ypaBHEHUH 3183
10 PelleHue TPHTOHOMETPHIECKUX https://lib.myschool.edu.ru/content/
0 ypaBHEHUU 3183

KonTtponbHas paboTa: https://lib.myschool.edu.ru/content/
10 "TpUroHOMETpUUYECKUE 3183
1 BBIPAKCHUS U

TPUTOHOMETPUUYECKUE ypaBHEHUS"

ITocnemoBaTeIbHOCTH, CIIOCOOBI https://lib.myschool.edu.ru/content/
10 3aJaHUA [IOCJIENOBATEILHOCTEH. 3183
2 Metoa maTemaTuueckoi

WUHIYKIUN
10 MOHOTOHHBIE U OTPAHUYCHHBIE https://lib.myschool.edu.ru/content/
3 MOCEeN0BaTENbHOCTH. McTOopHs 3620

aHajiM3a OCCKOHEYHO MalIbIX
10 https://lib.myschool.edu.ru/content/
4 ApudmeTrnueckas mporpeccus 3620
10 https://lib.myschool.edu.ru/content/

I'eomeTpuueckas nmporpeccust

3620




https://lib.myschool.edu.ru/content/

10 Beckoneuno yOsiBaromas
6 r€OMETPUYECKas MPOrpeccus 3620
10 CyMMa GecKoHeuHo yObIBatomIeii https://lib.myschool.edu.ru/content/
7 F€OMETPUUYECKOU MPOTPECCUU 3620
10 JIMHEeNHEIN U DKCIIOHEHIINAIbLHBIN https://lib.myschool.edu.ru/content/
2 poct. Uucino e. ®opmyiia CI0KHBIX 3620
MIPOIICHTOB
10 JIMHEWHBIN M SKCIIOHEHITNATbHBIN https://lib.myschool.edu.ru/content/
9 poct. Uucino e. Dopmyiia CI0KHBIX 3620
MIPOLIEHTOB
1 Hcnonb3oBanue mporpeccuu st https://lib.myschool.edu.ru/content/
0 peLICHUS pealbHbIX 3a1a4 3620
MPUKJIAAHOTO XapakTepa
1 KontponsHas pabora: https://lib.myschool.edu.ru
) "ITocnenoBaTeILHOCTA U
nporpeccun"
11 HernpepriBHBIC (QYHKIMH B HX https://lib.myschool.edu.ru
2 CBOMCTBA
11 Touka pa3pbiBa. ACUMITOTHI https://lib.myschool.edu.ru
3 rpa¢ukoB QpyHKITHI
11 CpoiicTBa (yHKIUI HEIPEPHIBHBIX https://lib.myschool.edu.ru
4 Ha OTpE3KE
11 CaoiicTBa (hyHKIMI HETIPEPBIBHBIX https://lib.myschool.edu.ru
5 Ha OTpE3KE
11 Metox HHTEPBAJIOB JJIsl PELLICHUS https://lib.myschool.edu.ru
6 HEPABEHCTB




11 Meto MHTEpPBAJIOB JJI PELICHUS https://lib.myschool.edu.ru
7 HEPABEHCTB
11 Meroa MHTEPBAJIOB ISl pELICHUS https://lib.myschool.edu.ru
8 HEPABEHCTB
1 [IprumeHeHne CBOKCTB https://lib.myschool.edu.ru
9 HENPEPBIBHBIX (PYHKIUN JUIS

petieHus 3aaa4y
1 [IpumeHeHne cBOKCTB https://lib.myschool.edu.ru
0 HENPEPBIBHBIX PYHKIIUN JUIS

pelieHus 3a1a4y
12 IIepBas u BTOpas Mpou3BOAHBIC https://lib.myschool.edu.ru
1 byHKIIMN
12 Onpenenenne, reOMETpUIECKUN https://lib.myschool.edu.ru
2 CMBICTT IPOU3BOIHOM
12 Onpenenenne, GU3NIECKUN CMBICTT https://lib.myschool.edu.ru
3 MIPOU3BOIHOMN
12 YpaBHEHHE KacaTeIbHOU K https://lib.myschool.edu.ru
4 rpaduky GyHKIUU
12 YpaBHEHHE KacaTeIbHOU K https://lib.myschool.edu.ru
5 rpaduKy QyHKIUH
12 [IpousBoaHbIEC 3JIEMEHTAPHBIX https://lib.myschool.edu.ru
6 byHKIMI
12 [IpousBoaHBIEC 3JIEMEHTAPHBIX https://lib.myschool.edu.ru
7 byHKIMMA
12 IIponsBogHas CyMMmBl, https://lib.myschool.edu.ru
g MPOU3BEICHUS, YACTHOTO H

KOMIO3UINH (YHKIMHA




[TpousBoHas CYMMBI,

https://lib.myschool.edu.ru

12
9 MIPOMU3BEAECHHUS, YACTHOTO U 1

KOMIO3UINH (PYHKIIUH
13 [IpousBoaHas CyMMBI, https://lib.myschool.edu.ru
0 IIPOU3BEICHUS, YACTHOIO U 1

KOMITO3HUIIMH (QyHKIIAN
13 KoHntposnbnas pabora: | 1 https://lib.myschool.edu.ru
1 "IIponsBogHas"
13 [ToBTOpenue, 060061IeHNE, https://lib.myschool.edu.ru
5 CHCTEeMaTH3allus 3HAHMIL; 1

"VpaBHenus"
13 [ToBTOpenue, 06001IeHNE, https://lib.myschool.edu.ru
3 CHCTeMaTH3alus 3HAaHMI: 1

"OyHkuun"
13 https://lib.myschool.edu.ru
4 Hrorosast koHTpobHAs paboTa 1 1
13 https://lib.myschool.edu.ru
5 Hrorosast koHTpobHAs paboTa 1 1
13 [ToBTOpenue, o6o0IICHNE, 1 https://lib.myschool.edu.ru
6 CUCTEMAaTH3aINs 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

Aunre6pa v HavyaJla MaTEMaTUYECKOT0 aHanu3a. Y riayOieHHblld ypoBeHb: 10 knace: yueonuk / A. I'. Mepaisk, 1. A.
Homuposckuii, B. M. Tlonskos. - M. : Benrana-I"pad

METOANUYECKHUE MATEPHAJIBI JJIAA YYUTEJIA

AnreOpa 1 Hauajga MaTeMaTUYECKOro aHanu3a. YTriayOJaeHHbIH ypoBeHs : 10 kiacc : MeToauyeckoe nocooue /

E. B. bynko, A. I'. Mep3isk, B. b. [Tonouckuii, M. C. Sxup. — M. : Benrana-I"pad

AnreOpa 1 Hauajga MaTEMaTUYECKOTO aHaK3a. YTayOaeHHbIM ypoBeHb 10 Kace : AMIaKTHUYECKUE MaTEpHUaIIbl : TOcoOue
JUISL yqamumxcs oo1meoopasoBatenbHbix opranmzaiuii / A. I'. Mep3msk, B. b. [Tononckuit,E. M. Pabunosuy, M. C. SAxup.
— M. : Benrana-I"pad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

XpaHWIHIIE SAUHON KOJICKIIUU IHU(PPOBBIX 00pa30BaTEIbHBIX
pPECYpCOB, TJe TPEICTABICH MIMPOKHA BBIOOP SIEKTPOHHBIX
nocooum

http://school-collection.edu.ru
https://lib.myschool.edu.ru

denepanbHas  cucteMa  HMH(DOPMAIMOHHO-00pa30BaTEIbHBIX
pecypcoB (MH(GOPMAIMOHHBIN TIOPTA)

http://wmolow.edu.ru

XpaHWIHIIE WHTEPAKTUBHBIX JJIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcos

http://fcior.edu.ru

Matepuansl Uisi U3y4eHUsT U MPENoJaBaHUs MaTEMaTHUKU B
mkosie. TemMatuyeckuit COOpHMK: 4MCIa, JAPOOH, CIOXKEHHUE,
BbIUMTaHUE M mp. TeopeTudyeckuii marepwan, 3afadd, HWIPHI,
TECThI

http://www.numbernut.com/




Konnexnust KHHT, BHIEO-JIEKIUH, MOIO0OpKa 3aHUMATEIbHBIX
Matematnueckux  (akroB.Mudopmanmmus 00 oiauMmuanax,
HaYYHBIX IIKOJaxX 110 MaremMaTtuke. Menuareka

http://www.math.ru

Cerp TBOpYECKHMX YyuuTenedl. MeToaudeckue mMmocoOus st
YUUTEIIS, y4eOHO-METOIMIECKIE ITOCOOHS; cJI0Bapy;
CIIPaBOYHMKH; MOHOrpaduu; y4deOHHMKH; pabouue TeTpau;
CcTaTbn HCpHOJIH‘—IGCKOfI IcuaTtu

http://www.int.ru

«Yuutens.py». [lenarornueckue  macrepckue,  HMHTepHer-
obpazoBanue. Jlucranmmonnoe  oOpaszoBanue.  Karanor
pecypcoB «B oMoy yuuTento»

http://teacher.ru
http://teacher.fio.ru

Kpartkas uctopus MareMaTuku: C IPEBHUX BPEMEH JIO ITOXHU
Bozpoxnenus. [Toprpetst u Ouorpadpun. CoObITHS U OTKPHITUS

http://sbiryukova.narod.ru

[IpaBuIbHBIE MHOTOTPAHHHUKH: JIOOOTBITHBIE (DaKThI, HCTOPUS,
npuMeHenue. Teopema Oiinepa. [lnaroHoBsl U ApXUMEIOBBI
tena. buorpadpuyeckue cBenenus o Ilmarone, Apxumene,
EBkiMIe M IpYrux y4YeHBIX, UMEIOIIUX OTHOLICHHWE K TeMe.
MHOrOorpaHHUKH B UCKYCCTBE U apXHUTEKType. 3aHUMAaTEIbHbIC
CBEIEHUSI O HEKOTOphIX JWHUAX JIuHMU: ompeneneHus,
MO00NBITHBIE (DAKTBI, IPUMEPHI UCITIONB30BaHus. | unepbona,
napa®oja,  UIMIC, CHUHYCOMJA, CIUpanb, IHKIOUAA,
Kapauonaa

http://www.tmn.fio.ru/works/

IToaroroBka K PK3amMeHaM

https://math-ege.sdamgia.ru
http://alexlarin.net

MareMaTnuyeckue dTIOIbI

www.etudes.ru

DJIEKTPOHHAs 1IKOJIa «3HAHUKA

http://znanika.ru/







