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INOACHUTEJIBHAS 3AIINCKA

VY4eOnbiii kKypc «Anredpa M Hadaja MaTEeMaTHYECKOTO aHaIn3a» SIBISACTCS
OJIHMM W3 HauboJiee 3HAYMMBIX B MPOrpaMMe CpeaHero oOmiero oOpazoBaHws,
MOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0azy IS
U3YYEHHUS! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYTrOM CTOPOHBI, (POPMUPYET
JIOTUYECKOE U aOCTPaKTHOE MBIIUICHHE O0Y4YaroIUXCsS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUSI MH(MOPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U JIPYTUX
JUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIaJIEBAarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTOpas (OpMyIUpyeT CBOU
JOCTIDKEHUS B MaTeMaTHIeckoi popme.

VYuebHblll Kypc anreOpbl U Hayajdl MaTEMaTHYECKOTO aHaju3a 3akKiajbIBacT
OCHOBY /Jisi YCIEIIHOTO OBJIAJICHUs 3aKOHAMH (PU3UKH, XUMUHU, OUOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHIICHIIUN Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHON JKU3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIONb30BaTh MX JJI JalibHEWIero oOpa3oBaHus U B
MOBCEAHEBHOM XU3HU. B TO ke Bpems OBiaJieHue aOCTPAKTHBIMH M JIOTHUECKH
CTPOTMMHM KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHUYECKOro aHaju3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JTOKa3bIBATh
YTBEPXKJICHUS C TIOMOIIBI0O MHIAYKIIMKA M PACCyXJaTh JACAYKTHUBHO, MCIIOJIb30BATh
00001IeHHEe ¥ KOHKPETH3allMi0, a0CTparupoBaHHE W aHAJIOTHI0, (QopMHUpYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone usyuenus yueObHOrO Kypca «Anrebpa W Havajla MaTeMaTHYEeCKOTO
aHanu3a» OOydYarolIvecs: MOJy4aloT HOBBIM OMNBIT PEIICHUS MPUKIAIHBIX 3a]ad,
CaMOCTOATEIBLHOTO TIOCTPOEHUSI MAaTEMATUYECKUX MOJIETEH peabHbIX CUTYallui,
WHTEPTIPETAlMA  TIOJYYCHHBIX  PEIICHWH, 3HAKOMSTCS C  [pUMEpamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKe M HCKYCCTBE, C
BBIJIAIOITUMUCS MaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMH.

VY4eOHbIll Kypc 00JajaeT 3HAYMTENIbHBIM BOCIUTATEIBHBIM MOTEHIIUAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4yeOHBIM wmaTepuan, CHocoOCTBYIONIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4Yepe3 crenuduxy ydeOHOM
NEeSATEeNbHOCTH, TpeOyIomed MPOAOKUTEIIbHON  KOHIEHTpAIlMM  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIH
pe3ynbTar.

B ocHoBe Meromumku oOydeHus anrebpe W HadajgaM MaTeMaTHUYeCKOro
aHaJIM3a JISKUT JeSTEIHbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykType yueOHOro Kkypca «Ainrebpa M Hayajga MaTeMaTH4eCKOTro
aHaJIM3a» BBIIEJIEHBI CIEIYIOUIUE COAECPKATEIbHO-METOAMUECKHe JTUHUM: «Hucna
U BhIUUCICHUS», « DYHKIIMU U Tpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hauana
MaTeMaTUYeCKoro aHamusa», «MHoxecTBa W Joruka». Bce ocHOBHBIC



COJIEPKATeIbHO-METOIMYECKUE JIMHUU M3YYalOTCS Ha TNPOTSIKEHUU JABYX JIET
oOydeHHusi Ha ypOBHE CpEIHEro oomero oOpa3oBaHUs, €CTECTBEHHO JOTIOJHSS
JpyT Ipyra U MOCTETIEHHO HACHIIAsACh HOBBIMH T€MaMU U pasneiamu. [laHHBIN
y4eOHBII KypC SBISETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEIUHSET B ceoe
coliepKaHNEe HECKOJIbKUX MAaTEeMaTUYeCKUX IUCIUIUIMH, Takux Kak anreopa,
TPUTOHOMETPHSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPHsS MHOXKECTB, MaTeMaTHYecKas
goruka u gpyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oolee
MIUPOKAM MAaTEMAaTHYECKHUM aIapaToM, Y HAX MOCIEI0BATEIBHO (OPMHUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTE€MaTHYECKYyl0 MOJIElb peabHOU
CUTYyaIluH, MPUMEHATh 3HAHUS, MOTYYCHHBIC TIPU W3YYCHHH y4eOHOTO Kypca, s
peIIeHus] CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYECKON 3a7auu, a 3aTeM
WHTEPIPETUPOBATH CBOU OTBET.

CopeprkaTenbHO-METOAMYECKass TUHUA «Uuciia M BBIYHCICHUS 3aBEpIIacT
(dbopMUpOBaHNE HABHIKOB MCIIOIB30BAHMS ICHCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOT0 00111ero oopasoBanus. Ha ypoBHe cpeaHero o0iiero
oOpazoBaHHs 0c000€ BHUMaHWE yAesIeTcss  (OPMHUPOBAHHMIO  HABBIKOB
paIMOHAIIBHBIX BBIYMCICHUM, BKIIOYAIOMIUX B C€0s MCIOJIB30BAHUE Pa3TUYHBIX
dbopM 3amucu 4Ymcla, YMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MPUOIMKEHHBIC
BBIUMCJICHHS, OLEHUBATh YHMCIIOBBIC BBIPAKECHHS, padOTaTh ¢ MaTeMaTUYECKHUMHU
KOHCTAHTAaMHU. 3HAKOMbIE OOYydYalOImMUMCSI MHOXECTBA HATYPAIbHBIX, I[EJIBIX,
pallMOHAIBHBIX W JICUCTBUTENBHBIX  YUCET  JOTIONHSIOTCS ~ MHOXECTBOM
KOMIUIGKCHBIX 4YHCell. B KaXIOM M3 OTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHbIE €My CIEMU(UISCKUE 3aJaud U ONepaluu: JeJIEHHEe HaIelo,
ONEPUPOBAHUE OCTATKAMH HA MHOXECTBE LENbIX YHCEN, OCOOble CBOWCTBA
paIMOHANIBHBIX M UPPALMOHATIBHBIX YUCEN, apu(PMETHUECKUE ONEPAINH, a TaKkKe
W3BIICUCHUE KOPHS HATYpaJbHOW CTETIEHH HAa MHOMXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeTbHOMY pPACIIMPEHHUIO Kpyra HCHOJb3yeMBIX 4YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS JJIsi PEHICHUS Pa3IMYHBIX 3a7a4
dbopmupyeTcsi TIpeCTaBlIeHUe O €AMHCTBE MaTEeMaTUKHU KaK HAyKu U e€ poiiu B
MOCTPOCHUU MOJIEJICH peaJlbHOTO MHpa, IMIMPOKO HCIONB3YIOTCS 0000IeHne M
KOHKPETH3aIIHsI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA TPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasaene llporpamMmbl TPEeIyCMOTPEHO pEUICHHE COOTBETCTBYIOMIMX 3adad. B
pe3ynbTaTe OOydalol[uecsl OBIAJCBAIOT PA3NUYHBIMU METOJAMU  PEIICHUs
paIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHMM, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coJepKammx mapameTphl. llodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
UCClIeJOBaHUH (YHKIUI C MOMOIIBIO MPOU3BOJHON, MPU PEIICHUN MPUKIIATHBIX



3a/1a4y ¥ 3a7]a4 Ha HAXOXJCHUE HAMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
Jlannast conepkatesibHasi TUHUS BKIIIOYAET B ce0sl Takxke (GOpMUPOBAHUE YMEHUI
BBITIOJIHATh ~ pacdy€éTel 10  QopMmymnaMm, mpeoOpa3oBaHus  pallMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHUM, a TaKKE BBIPAKCHUH,
collepKallux CcTerneHu W Jorapudmel. brarogaps u3ydeHuio anredpandecKkoro
MaTepualia  IPOUCXOAUT  JajbHEWIIee  pa3BUTHE  ANTOPUTMUYECKOTO |
a0CTPAaKTHOTO MBINIJICHUS OO0yYarOIMXCs, (OPMUPYIOTCS HABBIKU JICTyKTHUBHBIX
pacCykJeHuidd, paboThl ¢  CHUMBOJBHBIMH  (opmamu,  TNpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCHMOCTEH B BUJIE PABEHCTB W HEpPaBEHCTB. Anredpa
npeanaraetr d3(QQeKTUBHbIE HWHCTPYMEHTBl IS pEHICHUS NPAKTUYECKUX MU
€CTECTBEHHO-HAYYHBIX 3aja4, HArJsAIHO JEMOHCTPHUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKH.

CopepxarenbHo-MeToANYecKass JuHUA «DyHKIMA ©  TpaduKuU» TECHO
neperuieTaeTcsa ¢ JPYyruMH JIMHUAMH Y4e€0HOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 337a€T MOCIIEI0BATENbHOCTh U3YUEHHs MaTepuana. M3yuenue cteneHHoi,
MOKA3aTeIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOWCTB
u rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl pEHICHUs 3aJad U3 JAPYTUX YUEOHBIX
MPEJIMETOB U PEAbHON KU3HU TECHO CBSI3AHO KAK C MAaTEeMaTHYECKUM aHAJIU30M,
TaK M C PEIICHWEM YpaBHECHWW W HepaBeHCTB. I[Ipu 3TOM OojbIlioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAKaTh (OPMYyJaMu 3aBUCHUMOCTH MEXITY
pa3sTUYHBIMU BETUYMHAMH, HCCIEJOBATh IOJTYYEHHbIE (DYHKIIMU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep:KaTeabHON JTUHUN HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIONINX BBIPAXKAaTh 3aBUCHMOCTH MEXKIy BEIWYMHAMHU B
paznu4HON ¢opMe: aHATUTHYECKOW, Tpaduyueckord W cioBecHOW. Ero msyduenue
CIIOCOOCTBYET Ppa3BUTHUIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I11IEHHIO U KOHKPETU3allMU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHUA «Hadama mMaTreMaTHYecKoOro aHalii3ay TO3BOJISIET
CYIIIECTBEHHO PACHIUPHUTHh KPYT KaK MAaTeMaTHYECKHX, TaK W MPUKIATHBIX 3a]ad,
JIOCTYITHBIX O0yYaromuMcs, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTh CTPOHTH
rpa@uky CIOXHBIX (YHKUMNA, ONpEeNensiTh HMX HauOOJIbIIME U HAWUMEHbIIHE
3HAUEHUS, BBIYUCIATH IUIOMIaAu (Guryp u oOBEMBI T, HaXOAUTh CKOPOCTH H
yCKOpeHHsl TiporeccoB. JlaHHas cojepkarenbHas JWUHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOCHHUSI MAaTeMaTHUYEeCKUX MOJENeH pealbHbIX CUTYyaIuH,
MO3BOJISIET HAXOJUTh HaWJydlllee pEIIeHHEe B MPUKIATHBIX, B TOM YHUCIE
COLIMATbHO-DKOHOMUYECKHUX, 3a7auax. 3HAKOMCTBO C OCHOBAMH MaTeMaTUYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaTBHO-TOTUYECKOTO H
KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO yYMEHUN pACIIO3HABATH MPOSBICHHUS
3aKOHOB MAaT€MaTHKW B Hayke, TEXHHKE W UCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJIAIONINXCST PE3YJIbTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKUA Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYECKast JIMHUS «MHOXKECTBa U JIOTHKay BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHONW MaTEMaTHUKH
U TpeaiaraloT HamOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIUNA BCE pa3ielibl
MaTeMaTUKU MW €€ MPWIOKEHUW, OHU CBSI3bIBAIOT pPa3HbIE MaTeMaTHYECKHE
TUCIUIUIMHBI W WX TPWIOKEHUS B eAauHoe 1enoe. [loaTtomMmy BaxkHO 1aTh
BO3MOXKHOCTh OOy4aromeMycs TMOHUMATh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIONb30BaTh €r0 ISl BHIPAXKEHUS CBOUX MBbICIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT MpU3HATh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHMI H CJIEIOBAaHHE OMPEICIEHHBIM
npaBujaM  TMOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MAaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Ppa3BUTHIO JIOTMUECKOIO MBILIUICHUS
00yyJaromuxcs, MO3BOJISET UM CTPOUTH CBOU PACCYKJEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHSI.

B yueObHoM kypce «Anrebpa W Hauajga MaTEeMaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOIO0 MOJEIUPOBAHUSA, KOTOpbIE MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJENIEH pealbHbIX
CUTyallii, WCCJICAOBAHMS O3TUX MOJENEH C TMOMOIIBIO ammapara anreOpbl u
MaTEMaTUYECKOr0 aHajan3a, WHTEPHpPETalUUd TOTYYEHHBIX pE3yJNbTaToB. Takue
3aJlaHUs BIUIETEHBI B KXKBIM U3 pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOro Kypca IIMPOKO HUCIOIb3YeTCs JJIS PelICHUs] MPUKIaIHbIX 3anad. [lpu
pEUIEHWH  pEAbHBIX  MPAKTUYECKUX  3aJad  o0ydaroluecss  pa3BUBAIOT
HAOJIIOAATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOrUI0, 0000maTh W KOHKPETU3UPOBATH  MPOOJIEMY.
HearenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 3a/1ad
OpraHU3yeTCs B MIPOIIECCE N3YUEHUS BCEX TEM yUueOHOro Kypca «Anredpa u Havaia
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3ydenue yueOHOro kypca «Anredpa W Hayajga MaTeMaTUYECKOIO
aHanuza» otBoauTcs 272 yvaca: B 10 knacce — 136 vacoB (4 daca B Henento), B 11
Kkiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUA

Panmonaneupie yncna. OOBIKHOBEHHBbIE U JECATUYHBIC APOOU, MPOLEHTHI,
OeckoHeuHble mNepuoanueckue npobu. llpuMeneHue npodei M MPOLEHTOB IS
pELIEeHUS IPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU.

JeiictButenbHble 4ucna. PalmoHanbHble W UPPALMOHAIBHBIE YHCIA.
ApudpmeTnueckue  Onepaldd ¢ JIGHCTBUTENIBHBIMM  4HMcIaMH.  MoOJIyib
JEHCTBUTENBHOIO Yncia U ero cBoicTBa. [IpubnmkEénHble BbIYMCIEHUS, TpaBUia
OKPYTJICHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHU.

Crenenp ¢ uensiM mnokaszarenemM. bumHoM Hbrorona. Hcenone3oBanue
NOJIXOAIIeH (POPMBI 3aHUCH IEHCTBUTENIBHBIX YUCEI JUIsSl PEeLICHUS TPAKTUYECKUX
3aJ1a4 U NPEJCTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C palnuOHAJbHBIM IIOKa3aTeleM W €€ CBOMCTBA, CTEIEHb C
JICACTBUTEIBHBIM ITOKA3ATEIIEM.

Jlorapugm uymcna. CpoiictBa sorapupma. JlecaTuuHble M HATypajbHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
aAPKKOCHHYC M APKTAaHI'€HC YUCIOBOI'0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHUs-ciencTBUsA. HepaseHCTBO,
pelIeHne HEpaBEeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-pallMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOIO4YJIEH ¢ ocratkoM. Teopema be3dy. MHorowieHsl ¢  LEIBIMHU
ko3 dunmentamu. Teopema Buera.

[TpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUH, COJEPHKAIINX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOJBI penieHus
VPpPALMOHAIBHBIX YPAaBHEHUM.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJIbI PELIEHUS IOKA3aTEJIbHBIX

YPaBHCHUU.

[IpeobpazoBaHue BEIpAKEHUH, COIEPIKALTUX JIOTapU(MBI.

Jlorapudmuueckue YpaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
JorapuMUYECKUX YPABHCHHM.

OcHOBHbIE TPUTOHOMETPUUECKUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKECHUM. PellieHne TpuroHoMeTpu4eCKUX YpaBHEHUM.



Pemienne cucteM JMHEWHBIX ypaBHEHHW. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHEeHMI. OrnpenenuTens MaTpulbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOICTBA, BBIYUCIICHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs s PEIICHUS
CUCTEMbl JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3aJad C ITOMOIIBIO
CUCTEMbl JIMHEUHBIX YypaBHEHUU. lccinenoBaHue MNOCTPOEHHOM MOJEIH C
MTOMOIIBIO MaTPHI] U ONIPEIETUTEIIEH.

[locTpoeHne MareMaTHYeCcKHX MOJENEH peaJbHOM CUTyallMd C MOMOLIBIO
YPAaBHEHHUW W HEPABEHCTB. lIpuMeHEHHE ypaBHEHHU M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3IuvHbIX 00JlacTell HayKHM W peajbHOU
KU3HU.

DYyHKIUHN U TPaPUKU

OyHKIus, crmocoObl 3amanus (QyHKOuH. B3aumMHO 0OpaTHBIC (YHKIHH.
Komnosunmst pyskmuit. I'papuk  dyHkmum. DieMeHTapHble MpeoOpa3oBaHUs
rpauKoB GyHKIUH.

OO6nactp ompenenaeHuss 1 MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dyHkmmm.
[TpomexyTku 3HaKOnocTOsTHCTBA. YETHBIE U HeuéTHbIe pyHKuMU. [lepuonuyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbosnpinee u HauMeHsblee 3Ha4eHus1 QyHKIUUA Ha TPOMEKYTKE.

Jluneiinas, kBagpaTu4Has W JpPOOHO-IMHENHAsT (YHKIUU. DJIeMEHTapHOE
UCCIIEIOBAaHUE U TIOCTPOEHHUE UX I'PaUKOB.

CrernenHas GyHKIMS ¢ HATYypaldbHBIM U IIEJIbIM Moka3aTeneMm. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M TpaduK KOpPHA N-OM CTENMEeHM Kak (PyHKIUM oOpaTHOMU
CTENEHU C HATYPaAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapumMudeckas (QyHKIIUHA, WX CBOHCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pelIeHUs ypaBHEHUH.

TpuronoMmerpuueckass OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMPOIECCAX U SBICHUSX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajan3a

[locnenoBarenbHOCTH, CHNOCOOBI 3ajJaHusl IOCIenoBaTelbHOCTEH. Meroa
MaTeMaTU4eCcKOn WHTYyKIIHH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCJEA0BATENbHOCTU. VICTOpHST BO3ZHMKHOBEHHUSI MAaT€MaTHYECKOrO0 aHAIN3a KAk
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reomeTpuueckas nporpeccu. beckoHeuHo yObIBaroIast
reomeTpuyeckas nporpeccus. Cymma GecKOHEUHO yObIBaIOIIeH reoMeTpUYECcKOi
MIPOTrpeCCUU. JINHENHBIA U SKCIOHEHIHAIBHBINA POCT. Hucno e. @opmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE TPOTPECCUMU  JJIs  PELICHHsS pEalbHbIX 3a1ay
MPUKJIAJAHOTO XapaKTepa.



HenpepriBHble GYHKIIMM W WX CBOMCTBA. Touku pa3pbiBa. ACHMITOTHI
rpadukoB QyHkuuii. CBolcTBa (PYHKIIMA HENpPEphIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JJIi PELICHHUS HEpPaBEHCTB. [IpuMeHeHHE CBOMCTB HEMPEPBIBHBIX
GyHKIMA 1151 pemieHus 3a/1a4.

[lepBas u BTOpas nmpousBoaHbie GyHKIHU. OnpeneneHue, reOMETPUIECKUN 1
(bu3HUecKuil CMbICT IPOU3BOIHON. YpaBHEHHUE KacaTelbHOU K rpaduKy (QyHKIIUH.

[IpousBonnbie  smeMeHTapHbIX  QyHkumit.  I[IpousBogHas  cymMBbl,
MPOU3BEICHUS, YACTHOT'O U KOMITO3HUIINH (PYHKITUH.

MHokecTBa H JIOTHKA

MHOX€eCTBO, Oonepauuyd HaJ MHOXKECTBAMM M HUX CBOMCTBa. J(marpaMmbl
Ounnepa—Benna. [IpuMmeHeHne TEOPETHKO-MHOKECTBEHHOIO — ammapara  Juis
ONMCAHUSI PEAJbHBIX IPOLECCOB W SBICHUW, NMPU PELICHUM 3aJa4d W3 JAPYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCUJIBHBIC YPABHEHHS.

11 KUIACC

Yucnaa v BIYMCICHUA

HatypanbHbie u uensie uucia. [IpumeHeHne npu3HaKoB ACIUMOCTH IIEJIbIX
yucelsl, HaunOoypImui obmmi aenutensb (manee — HOJl) m HammeHbIee oOIee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anropurma EBknuaa aiis pemieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. Anredpanueckas W TpUTOHOMETpUuYeckas (opMbl
3alMCH KOMIUIEKCHOTO 4Hcia. ApU(PMETHYECKHE ONEPALMH C KOMIUIEKCHBIMH
yrcnamMu. M300paxkeHre KOMIUIEKCHBIX 4YHCENl Ha KOOPJMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oil creneHu u3 KOMIUIEKCHOTO uucia. [IpuMenenue
KOMILJIEKCHBIX YMCEN JIsl PelIeHNs] PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHeHus 1 HEpaBeHCTBA

CucreMa © COBOKYIHOCTb YPAaBHEHUMH U HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHH C  IMOMOIIbIO
TPUTOHOMETPHUUECKOU OKPYKHOCTHU. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOABI PEIIEHUS TIOKA3aTeNbHBIX U  JIOTApU(DMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH paluOHAIbHbIX,
HUPpaOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX YPABHCHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMTAPAMETPAMMU.



IIpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3aJad M 3a/lad U3 pa3Ju4HbIX 00JlacTell HayKHM W peajbHOU
JKA3HU, HTHTEPIIPETALUS MOTYYEHHBIX PE3YJIBTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommosunuu Gyukauii. ['eomerpudeckue 00pa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMHU, UX CBONCTBA U TpadUKH.

['padmueckne mMeTonmpl pemieHHus ypaBHCHHMA W HepaBeHCTB. [ 'paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB (QyHKIMI AJi1 HCCIEJOBaHUS MPOILIECCOB H
3aBUCHUMOCTEM, KOTOpPhIE BO3HHMKAIOT NMPHU PEIICHUM 3a7ad U3 JIPYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeHeHue mMpou3BOAHON K MCCIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTb H
sKCTpeMyMbl.  HaxoxkaeHue  HauOONBIIETO W HAMMEHBIIETO0  3HAYCHUH
HEMPEPBIBHON (QYHKIIUU HA OTPE3KE.

[IpuMeHeHne NOPOU3BOAHON [JI1 HAXOXKICHUS HAWIY4YLIEro PENICHUs B
MPUKIIAIHBIX 33/ladax, ISl OMNPENENIEHHs] CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION UITH TPAPUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IIepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX PyHKImil. [IpaBuiia Hax0XaeHUS IEPBOOOPA3HBIX.

WNurerpait. I'eomerprueckuii CMBICII MHTETpaJIa. Brruncnenue
onpenenéHHoro uHTerpana no gopmyne Hetorona-JlelOuuiia.

[Ipumenenne wHTETpanga s HAXOXKACHUS TUIOMIAACH IIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEII.

[Ipumepnr pemenuid auddepeHanbHbIX YpaBHEHUN. MaremaTtuueckoe
MOJICIUPOBAaHUE pEAbHBIX TMPOIECCOB C MOMOIIbI U depeHInaTbHBIX
YPaBHECHUM.



INTAHUPYEMBIE PE3VIJIIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3ULIMKU O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHH,
MpoIeAyp TPaKIaHCKOTO oOiiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COIMAIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
GyHKIHUSIMYA ¥ Ha3HAYCHHUEM;

2) IAaTPMOTHYECKOI0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUHCKOM T'PaKIAHCKOW HACHTUYHOCTH, YBOKCHUS K
MPOIILJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIDKEHHMA B JIPYTMX HayKaxX, TEXHOJOTUsX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUICKOTrO Hapona, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUH HAyKu U JEATEIbHOCThIO YYE€HOro, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ay, PEIICHUN, PACCYKIECHUN, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pu3nYeCcKOro BOCIIUTAHUSA:

chOpPMHUPOBAHHOCTh yYMEHHUS NPUMEHSATh MaTEeMaTU4YeCKUe 3HaHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, PEryisipHas (u3ndecKasi akKTUBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHKE
IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHON IESTENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTU TPYJIOIIOOUs, HUHTEpeC K
paznuuyHbiM  chepaM  TpPo(EeCcCHOHANBHON  NEATENbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealu3oBbIBATH COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI,



TOTOBHOCTh M CIHOCOOHOCTH K  MAaTeMaTHUYeCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUUM BCEW JKM3HHU, TOTOBHOCTb K AaKTHUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 33]1ad MAaTeMaTHIECKOW HAIPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COIMATIbHO-9KOHOMUYECKUX TPOIIECCOB HAa COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpe/ibl, OCO3HaHUE II100abHOTO XapaKkTepa dKOJIOTHYECKUX MpoOIeM, OpUEHTALIUS
HAa TPUMCHCHHE MaTEMAaTHUYCCKUX 3HAHMM JJI1 pEIICHUS 3aJad B 00JIacTH
OKpYJ)Karolel cpenbl, IIAaHHPOBAHWE IIOCTYIIKOB M OIGHKH WX BO3MOXHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 NTO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKHW W OOIICCTBEHHOM  IPAKTUKH, TOHHUMAaHUE
MaTeMaTH4YeCKOW HayKh Kak c(epbl YeJIOBEYECKOW MESITEIBHOCTH, ATAloOB ¢
pa3BUTHS W 3HAYUMOCTH JJII PA3BUTHs I[MBUIM3AIMN, OBIAJICHHUE S3BIKOM
MaTeMaTUK W MaTEeMaTU4YeCKOW KyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYIO M HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

Bba3oBble JJoruueckue J1eficTBUA:

BBISIBIIATH U XapPaKTEPU30BaTh CYUIECTBEHHBIC TMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHHH MEXAYy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHMsI /7151 0000IIEHUS U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (opMyIupoBaTb U  MOPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHBIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSIX U YTBEPXKACHHSIX, MpEUIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYU;

JIeJaTh BBIBOABI C HCIIOJB30BAHWEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
VHYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH 10 AHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTEILCTBA MATEMATUUYECKUX YTBEPKICHUN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOWpATh CMOcOo0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pEIEHHUs, BbIOMpaTh HaumOoJiee TMOAXONAIUMHA C  Y4&ToM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBrble uccienoBare/bckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
bopMyaMpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYHE,  MpodIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, apTyMEHTHUPOBATh
CBOIO IIO3ULINIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SBJICHUs, MPOLECcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00BEKTaMHU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOATENHFHO (POPMYIHPOBATH OOOOIIEHHS] W BBIBOJBI MO pe3yJbTaTaM
NPOBEIEHHOTO  HAOJIOJIEHUS, MCCIEIOBAHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCA, a TaKKE BbBIJBUTATh
MPEATNOI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBIIBIIATH ACPUIIMTH WH(POpPMAIIUU, TaHHBIX, HEOOXOAMMBIX JJIT OTBETa Ha
BOIIPOC U JJI PELICHUS 33]1a4H;

BBIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3THYHBIX TUIIOB, aHAIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3IMYHBIX BHUIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEICTABIATh, €€ B pasIWyHBIX (opmax,
WUTIOCTPUPOBATH TpadUUuEeCcKy;

OLICHUBATh HaAEKHOCTh uHpopMauu o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPUHUMATH U (POPMYIIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBHUSIMU U
HeasIMH OOIIEHHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JlaBaTh TMOSCHEHHS IO XOJdy pelIeHUs 3aJayd,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXKJIEHHUS 3aJlaBaTh BOIPOCHI TIO CYIIECTBY OOCYX IAaeMOUM TEMBI,
npoOJieMbl, pelaeMo 3a7add, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha IIOWCK
pEIIeHNs, COIMOCTAaBIATh CBOU CYXACHHUS C CYXKACHUSMH JPYTMX YYaCTHUKOB
JManora, oOHapyKUBaTh Pa3Myue U CXOJICTBO MO3UIIUM, B KOPPEKTHOUN (opme
(hopMyIIHMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YJbTaThl PEIICHUS 3aJau, SKCIIEPUMEHTA, MCCIICAOBaHNUSA,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4Y€TOM 3ajay
MpEe3eHTAIMU U 0COOCHHOCTEHN ay IUTOPHUHU.

PeryasiTuBHbIe YHUBepCaJbHbIe YUeOHBIE 1eiiCTBUA



Camoopranuzanus:

COCTaBJIATH IJIaH, AITOPUTM pPEIICHHS 3a/ladyM, BEIOUPATh CIIOCOO PEIICHHUs C
y4ETOM HUMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIQJICTh  HABBIKAMH  TO3HABATENIbHOM  pediekcMu  Kak  OCO3HAHUS
COBEPIIAEMbIX JECUCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJICTh
croco0aMu CamMONPOBEPKU, CAMOKOHTPOJISI TpoIiecca W Pe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJ1auH;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 3374,
BHOCHUTH KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, TAHHBIX,
HAWJICHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATH IPUINHBI
JOCTHKCHHSI WJIM HEAOCTH)KCHHS PE3yJIbTaTOB ACSITEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OICHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl TpU pemIeHUH YYEeOHBIX 3aJad, MNPUHUMATh 1Edh COBMECTHOU
NEeATEIHPHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHON pabOTHI, pacmlpeneisaTh
BUIIBI paboOT, IIOTOBApWBATHCS, OOCYXHAaTh MPOIECC W Pe3yJabTaT padoTHI,
00001aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4aCTBOBaTh B TPYIIOBBIX (opmax paboThl (00CYykaeHUsI, 0OOMEH MHEHH,
«MO3TOBBIE IITypPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU UJICHAMU KOMAHbI, OIICHUBATH
KaueCcTBO CBOET0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y49aCTHUKAaMU B3aMMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kjacce oOydYarouiuiicss MOJIYYUT CIEAYIOIIHE
MPEeMETHBIE PE3yJIbTAThl MO OTACJIbHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Havyajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYMCIICHNSA:

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: pAllMOHAIBHOE YUCIO0, OECKOHEUHas
nepuoguyeckas JapoOb, TMPOLEHTHI, HWPPAIMOHATBLHOE YHCIO, MHOXECTBA
pPalMOHAIIBHBIX U IEHCTBUTEIbHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YNCIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JIsI PEHICHUS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTH NMPUOIKEHHBIEC BIYUCIICHUS, TTpaBUila OKPYTJICHUS, PUKUIIKY U
OLICHKY p€3yJbTaTa BEIYUCICHUM;



CBOOOJTHO OMEpUPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeseM,
MCIOJIb30BaTh MOAXOAANIYI0 (POPMY 3aMUCH IEUCTBUTENbHBIX YUCEN JISl PEIICHHUS
MPAKTUYECKUX 3a7a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOTHO OMEPUPOBATH MOHATUEM: CTEIIEHDb C PAIlMOHAILHBIM MTOKA3aTeNeM;

CBOOOJIHO OINEpPUPOBATh MOHATUSAMU: JiorapudM 4Yucha, JACCATUYHBIE U
HATypaJbHBIC TOTApU(DMBIL;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTAHT€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHITUSAMHU: TOXJIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHHUS U YPABHEHUSI-CIICACTBHS, PABHOCUJILHBIC HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX M JAPOOHO-
pallMOHAIBHBIX YPAaBHCHHUHM, MPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUSA
HEPAaBEHCTB;

CBOOOJTHO ONEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OAHOW MEepPEMEHHOM,
MHOTOWICH C TeJbIMH KO3(h(UIIMEHTaMH, KOPHU MHOTOYJICHA, TPUMECHSTH
JIEJICHUE MHOTO4YJICHAa HA MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELIEHUs 3a/1a4;

CBOOOJIHO ONEPUPOBATh TMOHSATUAMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpulla, OMNpPEACNIUTENIb MATpUllbl 2 X 2 W €ro TEOMETPUYECKUM CMBICT,
MCIIOJIb30BaTh CBOWCTBA OMNPENENUTENs 2 X 2 i BBIYKCICHUS €r0 3HAYCHUS,
MIPUMEHSTh ONPENCIUTENN [UJIl PEUIEHUS CHCTEMbl JIMHEMHBIX YpPaBHEHUH,
MOJIEITUPOBATh PEATIbHBIE CUTYAllUH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHU,
WCCIIEIOBATh IOCTPOCHHBIE MOJEINW C TOMOIIBID MATPULl U ONPEACITUTEIECH,
VHTEPIPETUPOBATH NIOJYUYCHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOPHAMH JUisi MpeoOpa3oBaHUs
BBIPAKEHUN;

BBITIOJTHATH MPE0OPA30BAHMS YHCIOBBIX BRIPAKCHHM, COACPIKANUX CTETICHH C
palMOHAIBHBIM I1OKa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TSt npeoOpa3zoBaHus
orapu(PMUUYECKUX BBIPAKECHU;

CBOOOJTHO OTEPUPOBATH TMOHATHUSIMH: HPPAIMOHAIBHEIC, MOKa3aTelIbHBIE H
jorapuMUYECKUE YPaBHEHUS, HAXOJIUTh UX PEIICHUS C ITOMOIIbIO0 PABHOCHIBHBIX
MIEPEXO0JIOB W OCYIIECTBIISA IPOBEPKY KOPHEN;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIBI AJisi peoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHHUI;

CBOOOZIHO ONEpUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHSATh  HeoOxomumble  (GOPMYJIBI  JJIi  PEIMIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUM;

MOJICJIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aiareOpbl, COCTABIATH
BBIpQXXCHHS, YpaBHEHHUS, HEPAaBEHCTBA IO YCIOBUIO 3ajadd, WCCIEI0BaTh
MOCTPOEHHBIE MOJIETU C UCIIOJIb30BAHUEM amapara aireOpsl.

DOyHKUMH U TPaPuKu:

CBOOOJTHO OINEpPUPOBATH MOHATHAMU: (DYHKIIHS, CLIOCOOBI 3aAaHus (QYHKIIMH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMMO3UIMUS (PYHKUUH, rpaduk (QyHKIHUH,
BEITIOJTHATH dJIEMEHTapHbBIC TPeoOpa3oBaHus rpa@uKoB HyHKIIHIA;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHUS U MHOKECTBO
3HaYEHUU QYHKIMH, HYJIH QYHKIUHU, TPOMEXKYTKU 3HAKOTIOCTOSHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSAMH: 4YETHBIE H HEUETHBIC (QyHKIUH,
nepuoandeckue (HyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI H
MUHUMYMbI (YHKIMHM, HAuOOJbIIEe W HaWMEHbIIee 3HAuYeHHE QYHKIUUA Ha
MIPOMEKYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSMU: CTETICHHAS (DYHKIHSA C HATYpPaJIbHBIM H
IeapIM TIOKa3aTejeM, TpaduK CTEMeHHOW (PYHKIMHA C HATYPaIbHBIM M IEIBIM
nokasaresieM, rpauk KOpHsS N-Od CTENeHU Kak (yHKIUU OOpPaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUpPOBaTh TOHATUSAMU: JMHEWHAs, KBaJpaTHYHAs W APOOHO-TWHEHHas
(GYHKIMH, BHITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPA(PHKOB;

CBOOOJTHO OMEPHPOBATH MOHATUSMU: TOKa3aTelbHAs W Jorapupmuyeckas
GyHKUIMM, WX CBOMCTBA U TIpauKH, KCIONB30BaTh UX TpaduKu Uisl pelieHus
YPaBHEHH;

CBOOOIHO OMNEpUPOBATh TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
OIpeieJICHNEe TPUTOHOMETPUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (GYHKUMA IS MCCIENOBaHUSA TPOLECCOB H
3aBHCHMOCTEH TpU pEHICHUH 3a7ad U3 APYTUX yUEOHBIX MPEIMETOB U pealbHOM
YKU3HH, BRIpAXKATh (POPMYIIaMH 3aBUCHUMOCTH MEXITY BETUINHAMU;

Havyana MaTeMaTH4ecKOro aHajmn3a:

CBOOOJTHO OMEpUpPOBATh MOHATUSIMH: apudmeTrueckass U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIasi TeOMETpUUECcKasi MPOrpeccusi, TNHEHHBIN U
HKCMOHEHIIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JI PELICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TTOCIIEIOBATEIHLHOCTb, CIIOCOOBI 3a/IaHUS
MIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OTIPAaHMYEHHBIE IOCJIEA0BATEIBHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJCHUS MAaTeMaTUYE€CKOr0 aHaJIM3a Kak aHalln3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO ~OMEPUPOBATH TMOHATUAMH: HENPEPHIBHbIE (DYHKIMH, TOYKU
paspbiBa rpaduka GyHKIIUH, aCUMIOTOTHI Tpaduka GyHKIINH;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (PYHKIHMS, HEIMpEpbIBHAsE Ha OTPE3KE,
MIPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (PDYHKITUHN JJI PEIICHUS 3a]1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATHUAMH: TEpBasi M BTOpas MPOU3BOIHBIC
byHKIMYU, KacatenbHas K rpaduky GyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJCHHUS, YACTHOIO U KOMIIO3UIUU
IBYX (DYHKITH, 3HATH TPOU3BOTHBIE DIIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3UUECKUN CMBICT MPOU3BOJHOM IS
peneHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  OMEpPUPOBATh  TMOHATHSIMH: MHOXECTBO, ONEparil  Haj
MHOECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MPEAMETOB;

CBOOOJHO OMEPUPOBATH TOHSATUSMH: OIPEACIICHHe, TEOopeMa, ypaBHCHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, JI0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce oOy4aromMiics MOJYYUT CIIEIYIOIINE
MPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajia MaTEMaTUYECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUA:

CBOOOJIHO OMNEPUPOBATh MOHATUSMM: HATypajJbHOE U IEJ0€ YHUCIO,
MHOECTBA HATypaJbHBIX M LEIbIX YHCEN, UCIOJIb30BATh MPU3HAKHU ACIUMOCTH
uensix yncen, HOJl 1 HOK HaTypanbHbIX 4ncen Mg peuleHus 3a/1a4d, IPUMEHATh
anroput™ EBknunaa;

CBOOOJIHO ONEPUPOBATh TMOHATHEM OCTaTKa IO MOJIYJII0, 3alKuChIBaTh
HaTypaJIbHbIC YKCIIAa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJTHO OMEpUPOBATh MOHATUSMU: KOMIJIEKCHOE YHCIO M MHOXECTBO
KOMIIJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIAa B anreOpandyeckoil u
TPUTOHOMETPHUUECKON (opMe, BBITIOTHATHh apuMETHUECKUE ONEepaIlud ¢ HUMH U
M300pakaTh HAa KOOPIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOO/IHO ONEpPUPOBATH MOHATUSMHU: HUPPALUOHANIbHBIE, TOKa3aTelIbHbIE U
jJorapu(MUYECKUE HEPaBEHCTBA, HAXOAMTb MX pEIIEHHs C IOMOUIbIO
PaBHOCWJIbHBIX NIEPEXO/IOB;

OCYIIECTBISATH OTOOp KOpHEW TpH pEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOO/IHO OIEpUPOBATh IOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxonumble  (OpPMYJIbl ISl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJIHO ONEPUPOBATh MOHATUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEICTBUS, HAXOAUTh PELICHMUS
CUCTEMBI U COBOKYMHOCTEN pallMOHAIBbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemark pauMOHaJIbHBIE, UppaliOHaIbHBIE, IIOKa3aTeJIbHBIE,
jgorapu(MUUECKUE M TPUTOHOMETPUYECKUE YpaBHEHMsI U  HEPABEHCTBA,
coJiepKalliie MOAYJIU U MapaMeTphl;

OPUMEHATH TpaduvecKrue METOIbI U PELICHUs] YPaBHEHUN U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMus;

MOJICIMPOBaTh pEAbHbIE CHUTyallud Ha SI3bIKE aireOpbl, COCTaBIATh
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBHUIO 3aJlayM,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIU C HCIOJB30BAaHUEM ammapaTa aireopsl,
MHTEPHPETUPOBATH NOJyUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKU KOMMO3UIUU (PYHKIUHA C MNOMOIIBIO 3JIEMEHTApPHOIO
MCCIIETIOBAHMSI U CBOICTB KOMITO3ULIUU ABYX (YHKIIHIA;

CTPOUTb TIEOMETpHUYECKHEe 00pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJMHATHOH IJIOCKOCTH;

CBOOOJHO  ONEpUPOBATh TMOHATHSAMHU: TpaQUKA TPUTOHOMETPUUECKUX
byHKINH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMS U HCCIEIOBAaHUS peallbHbIX
IPOLIECCOB.

Havasa maTeMaTH4ecKOro aHajm3a:

UCIOJIb30BaTh MPOU3BOIHYIO /Ul UCCIEAOBaHUSA (GYHKIIMH HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAMMEHbIIEE 3HAUEHUS (DYHKIIMK HENPEPHIBHOMN Ha
OTpE3KE;

UCII0JIB30BaTh IPOU3BOJHYIO JUISl HAXOXKJICHHUS HAWIY4lIero peuieHusl B
IOPUKIAJAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3ajJadax, Ui
OINpPENETCHUS] CKOPOCTH U YCKOpPEHHUs Hpolecca, 3aJaHHOro QopmyJiol Hiu
rpadukom;



CBOOO/IHO  OMNEpUPOBATH IOHATUSIMHU: IE€PBOOOpa3Hasl, OIpeneaEHHbIN
UHTETpaJl, HAXOJAUTh NEPBOOOpA3HBIE HIIEMEHTApHbIX (YHKUUN M BBIYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuia;

HAXOAMTH IJIOLIAAN TIOCKUX GUTYP U 0OBEMBI TEJT C TOMOIIBIO HHTETpaa;

UMETh TPEACTaBICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUU HA IpPUMEPE
cocraBieHMs 1updepeHIATBHBIX YpaBHEHU;

pelarh NpUKIaJHbIE 33/a4d, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKOTO H
du3nyecKoro xapakrepa, CpeCTBaMH MaTEMaTHYECKOTO aHAIM3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarupt Tpakrieckue o0pa3oBaTe/bHbIE
e padoThbI padoThbI
pecypchbl
MHOX€eCTBO J€HCTBUTENIBHBIX YUCEI.
| MHorousnensl. PaiinonanbHbele ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMbI TMHEWHBIX
ypaBHEHUI
) Oynknuu u rpaduku. CreneHHas GyHKINS C 12 1
LIEJIBIM [TOKa3aTesIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTEIEHHU. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenbHas ¢pynkims. [lokasarenbHbie 10 1
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 13 1
Jlorapudmuueckue ypaBHEHHS
6 TpuroHomeTpuieckue BbIpakeHUs U ” 1
ypaBHEHHUS
7 [TocnenoBaTeIbHOCTH M IPOTPECCUH 10 1
HenpepriBable pynkiuu. [IpousBonnas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs 5 )
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3/ieioB U TeM JaekTpoHHbIe (LM (pPOBbHIE)
n/n NPOrpamMmblI Bcero Kontpoasupie o0pa3oBaTe/ibHbIE pecypchl
padoThI
| I/IccneILOBaHI:Ie (GyHKIMI ¢ TOMOIIBIO ) 1
IIPOU3BOTHON
2 [TepBooOpazHas 1 UHTETPa 12 1
3 I'paduiku TpUroHOMETPHUECKUX (PYHKITHIA. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHbie, OKa3aTENbHbBIE U 24 1
norapudMuyecKre HepaBeHCTBA
KommnekcHeie uncia 10 1
6 HarypasnbHbie u 11enbie yncia 10 1
CucTteMbl paloHATbHBIX, HPPAMOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(pMUUECKUX 12 1
ypaBHEHUHI
8 3agayu ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AIHS 16 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KVIACC
KosmuectBo DJIEeKTPOHHbIE
JacoB aTa udposbie
Ne n/m Tema ypoxka A ungp
U3yqeHust o0pa3oBaTe/ibHbIE
Bcero
pecypchl

1 MHO0eCTBO, OIIEpallii HaJd MHOXKECTBAMHU U MX CBOMCTBA 1
pati Han 01.09.2025

2 narpamMmel Diepa-Benna 1
Jluarp p 02.09.2025

3 IIpuMmeneHre TEOPETUKO-MHOKECTBEHHOTO alapara i pellleHus 3a1aq 1
P p pata UL p A 05.09.2025

4 Panmonansubie uncna. OOBIKHOBEHHBIC U JECATUYHBIC IPOOH, TIPOLICHTHI, |
OECKOHEYHBIC TTEPUOTUUECKHE TPOoOH 05.09.2025

5 Panmonaneueie unciia. OOBIKHOBEHHBIC U ICCATUIHBIC APOOH, TIPOIICHTEI, 1
OECKOHEYHBIE TTEPUOIUYECKHE Ipodu 08.09.2025

6 ITpumenenne apoOeii U IPOLEHTOB JUIA PELMICHUS IIPUKIIAIHBIX 3a0a4 1
P AP pott AP pHiIal A 09.09.2025

7 I[TpuMmenenue npoOeil U IIPOLIEHTOB IS PELICHUS IIPUKIAIHBIX 3a1a9 1
p Aap poxut UL p p A b 12.09.2025

8 efCTBUTENbHBIE YHCA. PaliMnoHaabpHbIE U UPPALIMOHAIBHBIE YHUCIIA 1
A . ppatt 12.09.2025

9 ApudMeTrnueckie onepamnuu ¢ JeHCTBUTEILHBIMA YUCIAMUA 1
puc pati € A 15.09.2025

10 Moaynbs AeMCTBUTENBHOTO YHUCIIA U €T0 CBOMCTBA 1




16.09.2025

HpI/I6J'II/DKéHHI>Ie BBIYUCJICHUA, IIpABUJIA OKPYIJICHUSA, IIPUKHUAKA U OLICHKA

11
pe3yJibTaTa BBIYMCICHUN 19.09.2025
12 OCHOBHBIE METO/Ibl PELLICHHSI LEJIBIX U JPOOHO-PALIMOHATIBHBIX YPaBHEHUI
Y HEPABEHCTB 19.09.2025
13 OCHOBHBIE METO/IbI PEIICHHS LENBIX U JPOOHO-PAIMOHATIBHBIX YPaBHEHUI
Y HEPaBEHCTB 22.09.2025
14 OCHOBHBIE METO/IbI PELICHHS LENIbIX U JPOOHO-PALIMOHATIBHBIX YpaBHEHUN
Y HEPaBEHCTB 23.09.2025
15 MHorousieHs! OT OHOM nepeMeHHOM. J{enenne MHOrouieHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema besy 26.09.2025
16 MHorousiens! ¢ nensiMu kodpduurentamu. Teopema Buera
26.09.2025
17 PemreHne cucreM JTUHENHBIX ypaBHEHUN
P 29.09.2025
18 Pemenue cuctem JIMHEHHBIX YpaBHEHUI
P 30.09.2025
19 Martpuna cucTeMsl JIMHEHHBIX ypaBHEeHUH. OmpenenuTens MaTpuLbl 2X2,
€ro reOMETPUYECKUN CMBICII U CBOMCTBA; BEIYMCIICHUE €0 3HAYCHUS 03.10.2025
20 Onpenenurens MaTpulbl 2X2, €ro reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS 03.10.2025
)1 [TpumMeHeHue orpenenuTeNs A pelieHUs] CUCTEMbI IMHEHHBIX
ypaBHEHUN 06.10.2025
22 Perienue npukiIagHbIX 3aj1a4 ¢ MOMOIIBIO CUCTEMBbI IMHEHHBIX YpaBHEHHH
07.10.2025
23 Pemenne nmpukiagHeIX 3a/1a4 C IOMOLIBIO CUCTEMBI JIMHEMHBIX YPaBHEHUI

10.10.2025




Konrponbnas pabdora: "PanmonanbHele ypaBHEHHsI U HEPABEHCTBA.

24

Cucrempl TMHEWHBIX ypaBHEHUN" 10.10.2025

OyHKk1Ms, crocoObl 3aaaHus QyHKIHH. B3aumHo oOpaTHbIe (QyHKITHH.
25 .

Komnozumus GpyHKimii 13.10.2025
26 I'padux GyHkuuu. DnemMeHTapHble mpeoOpa3oBaHus rpagukoB GyHKIUN

14.10.2025

7 OO6nacTh ornpeeneHus: U MHOXKECTBO 3HaueHui pyHkmuu. Hynm

¢byskuuu. [IpoMexxyTKH 3HaK MOCTOSTHCTBA 17.10.2025
73 Uérnbie n Heu€THbIe PyHKIMU. [leproanyueckue Gynkiuu. [TpomexxyTku

MOHOTOHHOCTH ()YHKIIHH 17.10.2025
29 MaxkcumyMbl 1 MUHUMYMBI QyHKIHH. Hanbombinee 1 HauMeHbIIee

3Ha4YC€HHE (PYHKIIMU HA TTPOMEKYTKE 20.10.2025
30 Jluneitnasi, kBagpaTHUuHas U 1poOHO-TUHENHAs PyHKINUU 21.10.2025
31 DreMeHTapHOe UCCIel0BaHUE U TOCTPOeHUE rpauKOB 3TUX QYHKIUN 24102025
32 DeMeHTapHOe HcCieI0BaHue U MOCTPOeHUe IpauKOB 3TUX (QYHKIMN 24102025

.b H

33 Crenens ¢ nenbiM nokasareneMm. bunom HeroTona 75102025
34 Crenens ¢ nensiM nokasareneMm. buaom HeroToHa 27102025

CrenenHast GyHKIIUS ¢ HATypaJbHBIM U IIEJIBIM TTOKa3aTesneM. E€ cBolicTBa
35

u rpaduk 28.10.2025
36 Kontponbnas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpadguk 07.11.2025
37 Apudmernueckuil KOpeHb HaTYpaJbHON CTENIEHH U €ro CBOICTBa

07.11.2025




38

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBa

10.11.2025
39 [IpeoOpazoBaHus YUCIOBBIX BBIPAXKCHHUH, COAEPIKAIINX CTETICHU U KOPHH 11.11.2025
40 [Tpeobpa3oBaHUs YUCIOBBIX BBIPAKECHUI, COJIEPKAIINX CTETICHH U KOPHU 14.11.2005
41 IT i
peoOpa3zoBaHMs YHCIOBBIX BBIPAKEHHH, COEPKAIIIX CTETIEHN U KOPHU 14.11.2005
4 WppatmonansHele ypaBHeHN. OCHOBHbBIE METO/bI PELLIEHUS
MPPALMOHAIIBHBIX YPaBHEHUN 17.11.2025
43 Uppanmonansubie ypaBHeHUsl. OCHOBHBIE METO/IbI PELICHUS
UPPALMOHAIIBHBIX YPaBHEHUI 18.11.2025
44 Uppatnmonansueie ypaBHeHHU. OCHOBHBIE METObI PEILICHUS
MPPALMOHAIIBHBIX YPaBHEHUN 21.11.2025
45 PaBHOCHMIIbHBIE TTEpEXObI B PELICHUHN UPPALIMOHAIBHBIX YPaBHEHUN 21.11.2025
46 PaBHOCHIIbHBIE TIEPEXOBI B PELICHUH UPPALMOHAIBHBIX YPABHEHHMN 24.11.2025
4 P =
7 ABHOCHWJIbHBIE [1€PEXO0/Ibl B PELIEHUH UPPALMOHAIIBHBIX YPaBHEHUI 25.11.2025
48 PaBHOCUITbHBIE TTEPEXO/IbI B PEIICHUN UPPALMOHATIBHBIX YPABHEHUI 28.11.2025
49 CpoiicTBa 1 rpadK KOPHS N-OM CTETIEHH Kak (PYHKIIUU 0OpaTHOM
CTEIEHM C HATypaJIbHBIM MOKa3aTeIeM 28.11.2025
50 CpoiicTBa U rpa@uK KOpHS N-OM CTENEHU KaK PYHKIMHU 0OpaTHON
CTEIMEHU C HATypAJIbHBIM MOKa3aTeIeM 01.12.2025
KonTponbnas pabora: "CpolicTBa U rpaduK KOPHS N-OW CTETICHH.
51
WppanmonaneHele ypaBHeHUS" 02.12.2025




52

CreneHs ¢ paliMOHaJIbHBIM MTOKAa3aTeNIeM U €€ CBOWCTBA

05.12.2025

53 CreneHb ¢ pallMOHAJIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 05.12.2025
54 CreneHp ¢ pallMOHAIBFHBIM TIOKa3aTeNIeM U €€ CBOHCTBA 08.12.2025
55 [Toka3zarenbHas (pyHKIHA, €€ CBOCTBA U rpaduK 09.12.2025
56 Hcnonw3zoBanue rpaduka GyHKIUN A1 pEIICHUS YPAaBHCHHI 12.12.2025
57 Hcnons3oBanue rpaduka GyHKINU AT peLICHUS YpaBHEHHMA 12.12.2005
58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeIbHBIX

YPaBHEHMI 15.12.2025
59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [TOKa3aTeIbHBIX

YpaBHEHUU 16.12.2025
60 ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX

YpaBHEHUU 19.12.2025

Konrponsnas padora: "IlokazarensHas ¢pynkius. [lokasarenbHble
61

ypaBHEHHA" 19.12.2025
62 Jlorapudm yucna. CoiicTBa Jorapudpma 22122025
63 Jlorapudm uucna. CoiicTBa jorapudpma 3.12.2025
64 Jlorapudm uncmna. CoiicTBa jorapudma 26.12.2025
65 JlecATUUHBIE U HaTypaJIbHBIE JTOTapH(PMbI

26.12.2025




66 JlecATUYHBIEC U HaTypaJIbHBIC JIOTapH (MBI 29.12.2025
67 i
[IpeoOpaszoBanue BhIpaXEHUH, COIEPIKAIIUX JTOTaprUPMbI 30.12.2025
68 [TpeoOpa3oBaHue BBIPAKEHUN, COACPIKALIMX JIOTapU(HMBI 12.01.2026
N o
69 peoOpa3zoBaHKe BRIPAKEHUH, COAEPKAIIUX JTOTapH(PMbI 13.01.2026
70 Jlorapudmuueckas ¢pyHkums, €€ cBolicTBa U rpaduk 16.01.2026
7 .
1 Jlorapudmuueckas pynkuus, e€ cBolicTBa u rpaduk 16.01.2026
72 Hcnonb3oBanue rpaduka GyHKIMA IS pEIIeHUs] ypaBHEHUH 19.01.2026
" .
73 CIOJIb30BaHuE rpadpuka GyHKIUH IS peLIeHHs] ypaBHEHUN 20.01.2026
74 Jlorapudmuueckue ypaBuenusi. OCHOBHBIC METOBI PEIICHHS
Jorapu(MHUUECKUX YpaBHCHUN 23.01.2026
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/BI PEIICHUS
75 .
JorapupMHUUECKUX ypaBHEHUN 23.01.2026
76 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI PEIIEHUS
JorapupMHUECKUX ypaBHEHUN 26.01.2026
77 PaBHOCHIIbHBIE NTEPEXObI B PEIICHUH JOrapU(PMHUUECKUX ypaBHEHUN 27.01.2026
P o
78 ABHOCHWJIBHBIE TIEPEXObI B PEIICHUH JIOTapUPMHUECKUX ypaBHEHUN 30.01.2026
79 Konrponsnas padora: "Jlorapudmuueckas pynkius. Jlorapupmuyeckue
ypaBHeHUs" 30.01.2026




80

CI/IHyC, KOCHHYC, TAHI'CHC X KOTAHI'CHC YUCJIOBOI'0 apryMmeHTa

02.02.2026
81 C
UHYC, KOCUHYC, TAHI'€HC M KOTAaHI€HC YMCIOBOTO apryMeHTa 03.02.2026
82 A
PKCUHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOI'O apryMEeHTa 06.02.2026
&3 A
PKCUHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOTO apryMEeHTa 06.02.2026
84 TpuroHoMmeTpuveckas OKpy>KHOCTb, ONPEACIICHHE TPUTOHOMETPUIECKUX
(GYHKIMN 9UCIOBOTO apryMeHTa 09.02.2026
25 TpuroHoMmeTpuieckas OKpy>KHOCTb, OIPEeTICHHE TPUTOHOMETPUUECKUX
(YHKUIMN YUCIOBOTO apryMeHTa 10.02.2026
86 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYITBI 13.02.2026
87
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 13.02.2026
88 O
CHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYIIbI 16.02.2026
8
9 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITbI 17.02.2026
n o
90 peoOpa3zoBaHKUe TPUTOHOMETPUIECKUX BBIPAKCHUN 20.02.2026
91 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUMN 20.02.2026
92 ITpeo6 i
peobpazoBaHUE TPUTOHOMETPUUECKUX BbIPAXKEHUN 24.02.2026
93 [TpeoOpa3oBanue TPUTOHOMETPHUUECKUX BhIPAKEHUI

27.02.2026




94

Pemenne TpuroHoMeTprUYECKUX ypaBHEHUN

27.02.2026

95 Penienue TpuroHOMeTpUYECKUX YpaBHEHUH 02.03.2026
96 Perienue TpUroHOMETpHUYECKUX ypaBHEHUN 03.03.2026
97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 06.03.2026
98 Pemienue TpuroHoOMeTpUYECKUX YpaBHEHU I 06.03.2026
99 Pemenrie TpUroHOMETPHUUECKUX YpaBHEHUI 10.03.2026
100 Pemiennie TpUroHOMETPUUECKUX YpaBHEHUI 13.03.2026
101 Konrponsnas padora: "TpuroHoMeTpudeckre BEIpaXXEHUS U

TPUTOHOMETPUUECKHUE ypaBHEHUS" 13.03.2026

ITocnenoBarenbHOCTH, CIIOCOOBI 331aHUs MOCIE0BaTeNbHOCTEN. MeToa
102 .

MaTeMaTHYECKOW UHTyKIIUH 16.03.2026
103 MOoHOTOHHBIE U OTpaHUYEHHBIE MTOCIeJoBaTebHOCTH. McTopust aHanm3a

0ECKOHEYHO MaJIbIX 17.03.2026
104 Apudmernueckas Iporpeccus 20.03.2026
105 I'eomeTpuueckas nporpeccus 20.03.2026
106 beckoHneuHO yObIBaromas reoMeTpuiecKas mporpecCHs 21.03.2026
107 CyMMa GeckoHEYHO yOBIBAIOIIEH T€OMETPUICCKOMN IPOTPECCHH

21.03.2026




JInHeNHbIN U 3KCIIOHEHIMAIBHBINA pocT. Yucio €. opmyiia CI0KHBIX

108 03.04.2026

IIPOLIEHTOB
109 JluHelHbIN 1 SKCIIOHEHIMANBHBIN pocT. Yucio e. @opmyrna CI0XKHBIX 03.04.2026

IIPOLIEHTOB

Vcnonb30BaHue NpOrpeccuy AJis pelIeHUs peaslbHbIX 3a/1a4 MPHUKIIAIHOTO
110

xXapakrepa 06.04.2026
111 Kontponbnas pabora: "[locinenoBarenbHOCTH U IPOTPECCUN 07.04.2026
112 HenpepbiBHBIE QYHKIIUU U UX CBOWCTBA 10.04.2026
113 Touxka pa3pbsiBa. ACUMOTOTHI TpaQUKOB (HyHKITHIA 10.04.2026
114 CpoiicTBa (yHKIIMI HEMTPEPHIBHBIX HA OTPE3KE 13.04.2026
115 CpoiicTBa (yHKIIMI HEMIPEPHIBHBIX HA OTPE3KE 14.04.2026
116 Meroa UHTEpPBAJIOB Ul PELICHUS HEPABEHCTB

17.04.2026
117 Meroa HHTEPBAJIOB Il pELIEHUSI HEPAaBEHCTB
17.04.2026

118 Meto MHTEpPBaIOB AJIsl PEIICHUSI HEPABEHCTB 20.04.2026
119 [TpuMeHeHHEe CBOWCTB HEMIPEPBIBHBIX (DYHKLMH JUIsSl pellieHHs 3aa4 21.04.2026
120 [TpumMeHeHNne CBOWCTB HETIPEPBIBHBIX (DYHKUUH IS peIICHHS 3aa4 24.04.2026
121 [lepBas u BTOpast mpou3BOAHBIC (YHKIIHH

24.04.2026




122

Ornpenenenre, TEOMETPUUECKUM CMBICI MPOU3BOTHOM

27.04.2026
123 Omnpenenenue, GU3NISCKUN CMBICI POU3BOTHOM 28.04.2026
124 VYpaBHeHHE KacaTenbHOU K TpaduKy QyHKIIUU 04.05.2026
125 VYpaBHEeHHE KacaTenbHOU K TpaduKy QyHKIIUU 05.05.2026
126 [Tpou3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 08.05.2026
127 [IpousBoaHBIC AIEMEHTAPHBIX (PYHKINN 08.05.2026
128 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3UITUHU (YHKITHIA 12.05.2026
129 [Ipon3BoHast CyMMBI, MPOU3BEICHUS, YACTHOTO M KOMIIO3UIIUU (DYHKITHI 15.05.2026
130 [Tpou3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO M KOMIIO3UIIUU (DYHKITHI 15.05.2026
131 Kontponbnas pabota: "[IpousBognas” 18.05.2026
132 [ToBTOpeHue, 00600mEeHNe, cucTeMaTH3alus 3HaHui: "YpaBHeHMs " 19.05.2026
133 [ToBTOpeHue, 0600IIeHNE, cCcTeMaTH3ausl 3HaHU: "DyHKIUN" 22.05.2026
134 HroroBas koHTpoNbHAs paboTa 22.05.2026
135 HToroBasi KOHTpOJIbHAsA paboTa 25.05.2026
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUN 26.05.2026




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KUIACC

Koanuecrso | [aTa uzydenus
Ne ni/m Tema ypoxka
4acoB
Ilnan dakT

IIpumeneHne NPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMHA Ha

| P P Py | 01.09.2025
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpumeneHnne Npou3BOAHOM K UCCIEAOBAHUIO (DYHKIIMHM Ha

2 P P Py | 01.09.2025
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpumenenne NPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMHA Ha

3 P P Py | 03.09.2025
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpumenenre NpPOU3BOIHON K UCCIIEIOBAHUIO DYHKIIMHA Ha

4 P P by | 05.09.2025
MOHOTOHHOCTB U IKCTPEMYMBI
IIpumeneHne IPOU3BOIHON K UCCIEAOBAHUIO (DYHKIIMHA Ha

5 P P Py | 08.09.2025
MOHOTOHHOCTB U IKCTPEMYMBI
IIpumeneHne NPoOU3BOAHON K UCCIEAOBAHUIO (DYHKIIMHA Ha

6 P P Py | 08.09.2025
MOHOTOHHOCTb U 3KCTPEMYMBI
Haxoxnenne HanOOIbIIEro ¥ HANMEHBIIIET0 3HAUYEHUS

7 . 1 10.09.2025
HEnpephIBHON (DYHKIIUU Ha OTPE3Ke
Haxoxnenne HanOOJIbIIEro ¥ HANMEHBIIIETO 3HAUYEHUS

8 . 1 12.09.2025
HeTNpepbhIBHON (DYHKITUU Ha OTPE3KE
Haxoxnenne HanOOJIbIIEr0 U HANMEHBIIIETO 3HAYEHUS

9 . 1 15.09.2025
HEeTMPEPHIBHON (DYHKITUH Ha OTPE3KE
Haxoxnenre HanOOJIbIIEro 1 HAaNMEHBIIIEr0 3HAYEHUS

10 . 1 15.09.2025
HENPEephIBHON (DYHKITUU HA OTPE3KE
Haxoxnenne HanOOIBIIEro U HANMEHBIIIET0 3HAUYEHUS

11 . 1 17.09.2025
HENpephIBHON (DYHKIIUU HA OTPE3KE

12 HaxoxneHne HanOoJIbIIEr0 U HAUMEHBIIIETO 3HAYCHUS 1 19.09.2025




HENPEepbIBHON (PYHKIUU HAa OTPE3KE

HpI/IMCHCHI/Ie HpOHSBOZ{HOfI AJIL HAXOKACHU S HAUITYdIICTO

13 22.09.2025
peleHust B MPUKIIAJAHBIX 3a7a4ax

14 [Ipumenenne mpou3BOHON I HAXO0XKACHUS HAWITYYILIEro 2.09.2025
pElIeHUs B MPUKIAIHBIX 3a7auax

15 [IpuMeHeHne npon3BOIHOM s onpez(enerm CKOpPOCTH U 24.09.2025
YCKOpEHHS TIpoIiecca, 3aJaHHOTO (OPMYIIOi Wi rpadukoM

16 [IpuMeHeHne Npou3BOHOM s onpenenerm CKOpOCTH U 26.09.2025
YCKOpEHHS IPOIIecca, 3aJaHHOT0 (OPMYIIOi HiH rpadukoM

17 Komnozunus ¢pyHkimit 29.09.2025

18 Komnozumus GyHkuuit 29.09.2025

19 Kommozurus ¢hyHkimii 01.10.2025

20 I'eomeTpuueckue o0pas3sl ypaBHEHUH Ha KOOPIUHATHON 03.10.2025
TIOCKOCTH

21 I'eomeTrpuueckue o6pas3bl ypaBHEHUH Ha KOOPIUHATHON 06.10.2025
MIOCKOCTH

” KOHTpOJIbHil'f'l pabora: "lccienoBanue QyHKIUN C TOMOIIBIO 06.10.2025
MIPOU3BOTHOM

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO MIEPBOOOPA3HBIX 08.10.2025

24 [TepBoobOpasnbie snemeHTapHbIX GyHKIMH. [IpaBuna 10.10.2025
HAXO0XJICHUS MEPBOOOPA3HBIX

75 [TepBooOpasubie anemeHTapHbIX GyHKIu. [IpaBuna 13.10.2025
HAXO0X/ICHUS MEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICI HHTErpaia 13.10.2025

7 Brruucnenue vonpez[eneHHoro UHTErpajia mno popmyine 15.10.2025
Hrrorona-JleiiOaumna

28 Brrunicienue onpeenéHHOro uHTerpaa no ¢popmyiie 17.10.2025




Hrrorona-JleitOaumna

HpI/IMCHCHI/Ie HUHTCrpaIa IJid HAXOXKACHUA IO MIIOCKUX

29 1 20.10.2025
¢uryp

30 [Ipumenenue uHTerpaia s HaX0XAeHus: 00BEMOB 1 20.10.2025
Tre€OMETPUUYECKUX TeT

31 [Tpumeps! pemenuit uddepeHanbHbIX ypaBHEHUN 1 22.10.2025

32 [Ipumeps! pemennii AudepeHnnaIbHbIX ypaBHEHHM 1 24.10.2025

13 MatemaTtnueckoe MOJeIMPOBaHNE peaanI:IX MIPOLIECCOB C 1 25.10.2025
noMouibio AuddepeHnanbHbIX YpaBHEHUN

34 Kontpoasnas padora: "[lepsoobpazHas u uHTerpan” 1 25.10.2025

35 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPaPUKU 1 27.10.2025

36 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku 1 27.10.2025

37 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U TpadUKu 1 05.11.2025

38 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpaduku 1 07.11.2025

39 TpuronomeTpuueckue GyHKIIMN, UX CBOMCTBA U TpaduKu 1 10.11.2025

40 OT10op KopHeit TpnrovHOMeTqueCKI/IX YPaBHEHHUH C IIOMOILBIO | 10.11.2025
TPUTOHOMETPUUECKON OKPYKHOCTH

A1 OT160p KOpHEit TpI/IFOj-IOMeTpI/I‘leCKI/IX YpaBHEHUH C TTOMOILIBIO 1 12.11.2025
TPUTOHOMETPHUYECKON OKPYKHOCTH

4 OT160p KOpHE TpI/IFOj-IOMeTpI/I'—IeCKI/IX YpaBHEHUH C TOMOILBIO 1 14.11.2005
TPUTOHOMETPHUYECKOM OKPYKHOCTH

43 OT16op KopHEi TpMFOUHOMeTqueCKHx YPaBHEHHUH C IOMOILBIO | 17.11.2025
TPUTOHOMETPHUUECKOH OKPYKHOCTH

44 Pemenne TpuroHoMeTprYECKUX HEPABEHCTB 1 17.11.2025

45 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB 1 19.11.2025

46 Peuienne TpuroHoMeTpruuEeCKUX HEPABEHCTB 1 21.11.2025




47 Pemienue TpuroHOMeTpUYECKUX HEPABEHCTB | 24.11.2025
|y, Tomronowerpmence nepasenermt® i
49 OCHOBHBIE METO/BI PELLIEHUS I0KA3ATEIbHBIX HEPABEHCTB 1 26.11.2025
50 OCHOBHBIE METObI PELICHHS TOKA3aTEIbHBIX HEPABEHCTB 1 28.11.2025
51 OCHOBHBIE METO/BI PELLIEHUS IOKA3ATEIbHBIX HEPABEHCTB 1 01.12.2025
52 OCHOBHBIE METObI PEIICHHS TTOKA3aTEIbHBIX HEPABCHCTB 1 01.12.2025
53 OCHOBHBIE METOIbI PELLIEHUS JIOTAPUPMUUECKUX HEPABEHCTB 1 03.12.2025
54 OcHOBHBIE METOIbI PELICHUS JIOTApUPMUIECKIX HEPABCHCTB 1 05.12.2025
55 OcCHOBHBIE METO/IbI PELIEHUS JIOTApUPMUUECKIX HEPABEHCTB 1 08.12.2025
56 OCHOBHBIE METO/IbI pelIeHHs JTOrapU(PMHUUECKUX HEPABEHCTB 1 08.12.2025
57 OCHOBHBIE METObI PELICHUS UPPAIMOHATILHBIX HEPABEHCTB 1 10.12.2025
58 OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1 12.12.2025
59 OCHOBHBIE METO/IbI PEILICHUS UPPAIMOHATILHBIX HEPABEHCTB 1 15.12.2025
60 OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1 15.12.2025
61 I'paduueckue MeTO bl peLICHNs] UPPALIMOHATIBHBIX YpPaBHEHUN 1 17.12.2025
62 I'padmueckue MeToabl peeHus] UppallMOHAIBHBIX YpaBHEHUN 1 19.12.2025
63 I'paduueckue MeTOIbI PEeLICHNs TOKA3aTEIbHBIX ypaBHEHUN 1 22.12.2025
64 I'paduaeckue MeTOBI pelICHUs MMOKa3aTEIbHBIX HEPABEHCTB 1 22.12.2025
65 I'paduueckue MeTOIBI peLIeHHUs JTOTapH(PMUIECKIX YPaBHEHUH 1 24.12.2025
66 I'padmyeckue MeToAbl peeHus JJOrapuPpMUUIECKUX ) 26.12.2025
HEPABEHCTB
67 I'paduueckue METOIBI PeICHUS JTOTapHPMHUIECKIX ) 29.12.2025

HEPABEHCTB




I'paduueckue METOIbI PELICHUs TIOKA3aTEIbHBIX U

68 . 29.12.2025
norapuMUYECKUX YpaBHEHUI
I'paduaeckue MeToabl PEIICHHs TOKa3aTeIbHbIX U

69 pad bl PELLIEHT 12.01.2026
norapuMUUECKUX YpaBHEHUI
I'padmueckre METOIBI PEIICHUS ITOKA3aTCIbHBIX U

70 pad APLP 12.01.2026
Jorapu(MUIECKUX HEPABEHCTB
I'padudeckue METOABI pElICHUS MOKa3aTEIbHBIX U

71 pad AP 14.01.2026
Jorapu(MUUECKUX HEPABEHCTB
KonrpoanHast padora: "lppanuonaibHbie, I0Ka3aTCIbLHBIC U

72 P P ppatt 16.01.2026
norapu(MUUEeCKue HEPABEHCTBA
Kommiekcusie unciia. Anreopanyeckas u

73 P 19.01.2026
TpUTOHOMETpHUECKast (POPMBI 3aMUCU KOMILIEKCHOTO YHCiIa
KowmrmiekcHbie uncina. Anredpandyeckas v

74 P 19.01.2026
TpUTrOHOMETpHUEcKas (POpPMbI 3aMTMCU KOMILIEKCHOTO Yncia

75 Apudmernueckre onepanuy ¢ KOMIICKCHBIMH YU CIaMH 21.01.2026

76 Apudmernueckue ornepanuy ¢ KOMIIEKCHBIMUA YUCITaMH 23.01.2026
N300parkeHne KOMIUIEKCHBIX YUCEI Ha KOOPAUHATHOU

77 P PA 26.01.2026
IJIOCKOCTH
N3o0pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOU

78 P pA 26.01.2026
ITIOCKOCTH
®opmyna Myaspa. KopHu n-oii cTerneHn u3 KOMILIEKCHOTO

79 priyiia Myappa. 2o 28.01.2026
qyucia
®opmysia Myaspa. KopHu n-0if cTEeHN U3 KOMILIEKCHOTO

80 priyia Myappa. 2op 30.01.2026
qyucia
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT JUIS pelieHus (PU3nIECKuX

81 P P ¢ 02.02.2026
Y TEOMETPUYECKUX 3a/1a4

82 KonTtposbnas padora: "KommuiekcHsie uncina' 02.02.2026




83 HarypanbHble 1 1iesnbie yucia | 04.02.2026

84 HatypanbHble 1 nensle yucna 1 06.02.2026

85 [IpuMmeHeHne Npu3HAKOB JECTUMOCTH LIEJIBIX YUCEN 1 09.02.2026

86 [IpumeHeHne NpU3HAKOB IEIMMOCTH LIEJIbIX YHCET 1 09.02.2026

%7 [IpumeneHue mpu3HAKOB AeMUMOCTH Tenbix yncen: HOJ u ) 11.02.2026
HOK

28 [IpuMeneHue npu3HaKoB AeIuMOcTH 1enbix uncen: HOJ u ) 13.02.2026
HOK

29 [IpuMeHeHne NpU3HAKOB ACIIUMOCTH LEIbIX YUCEII: OCTATKU 10 | 16.02.2026
MOYJIIO

90 [IpumeHeHne MPU3HAKOB JAETUMOCTH IIENIBIX YHCEI: OCTATKU IO 1 16.02.2026
MOAYJIIO

91 [IpumeHeHne MpU3HAKOB JAETUMOCTH IIEJIBIX YHCEI: AITOPUTM 1 18.02.2026
EBknuaa muist penieHus 3a1a4 B LETIbIX YHCIax

92 KonTpoasnas padora: "Teopus nenbix yucen" 1 20.02.2026

93 Cucrema 1 COBOKYITHOCTh ypaBHEHHI. PaBHOCHIIbHBIE | 24.02.2026
CUCTEMBbI I CUCTEMBbI-CJIEICTBUS

94 Cucrema 1 COBOKYMMHOCTh YpaBHEHU. PaBHOCHIIbHBIE 1 24.02.2026
CUCTEMBI U CUCTEMBI-CJIEICTBUS

95 OCHOBHBIE METOBI pemeH“I/m CHCTEM M COBOKYITHOCTEM | 25.02.2026
paloHaIbHBIX YpaBHEHHM

96 OCHOBHBIE METOIbI pemeHm{v CHCTEM U COBOKYITHOCTEM | 27.02.2026
WPPALMOHATIBHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI pemeﬂfm CHUCTEM U COBOKYITHOCTEH ) 02.03.2026
MOKa3aTeJIbHBIX YPABHEHU

08 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEM | 02.03.2026

ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ




OcHoBHBIC MCTOJbI pCHICHUSA CUCTEM U COBOKyHHOCTefI

% JorapuMUUCCKUX YPABHCHUIT 1 04.03.2026
100 OCHOBHBIE METOABI PELIECHUS SI/ICTGM Y COBOKYITHOCTEN | 06.03.2026
JorapupMHUECKUX ypaBHEHUN
[IpuMeHeHne CUCTEM K PEIICHUIO MAaTEeMaTHYEeCKUX 3a]a4 U
101 3a/1a4y U3 pa3IMIHBIX 00J1acTel HAYKH U PEATbHOW KU3HH, 1 11.03.2026
MHTEPIIPETALNS TOJYYSHHBIX PE3yIbTaTOB
[IpumeHeHue CUCTEM K PELICHUIO MAaTEMaTUUYEeCKUX 3a]1a4 U
102 3a/1a4 U3 pa3InIHBIX 00J1acTel HAYKW U PEAIbHOW KU3HH, 1 13.03.2026
MHTEPIIPETALHS TOJYYEHHBIX PE3yJIbTaTOB
[IpMeHeHre HEPaBEHCTB K PEIICHUI0 MaTeMaTHUYECKHX 3a]1a4
103 U 3aj1a4 U3 pa3IMYHbIX o01acTell HAyKH U peasibHOM JKU3HU, 1 16.03.2026
MHTEPIIpEeTaLMs TOJYYEHHbBIX PE3yJIbTaTOB
Koutpoabnas padora: "Cuctemsl pallioOHaIbHBIX,
104 UPPAIMOHATIFHBIX TIOKA3aTEIbHBIX U JIOTAPU(PMUIESCKIX 1 16.03.2026
ypaBHEHHH"
105 PannonaneHbIE ypaBHEHHS € TapaMeTpaMu 1 18.03.2026
106 PanmonaneHble HEpaBeHCTBA € TapaMeTpaMu 1 20.03.2026
107 ParmonanbsHbIE CHUCTEMBI C TapaMeTpaMu 1 21.03.2026
108 WppatmonanbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1 01.04.2026
109 HppannoHanbHble CUCTEMBI C TapaMeTpaMu 1 03.04.2026
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu 1 06.04.2026
111 ITokasaTenbHbIE CUCTEMBI C TAPAMETPAMHU 1 06.04.2026
112 JlorapudmMuueckre ypaBHEHUs, HEPABEHCTBA C IMapaMeTpamMu | 08.04.2026
113 Jlorapugmuueckue cUCTEMBI ¢ TapaMeTpamMu 1 10.04.2026
114 TpuroHomeTprudeckre ypaBHEHHUS C mapameTpaMu 1 13.04.2026




115 TpuroHoMeTprUUEeCKUE HEPABEHCTBA C NTapaMeTPaMH 13.04.2026
116 Tpuronomerpudeckue CUCTEMBI ¢ TapaMeTpamMu 15.04.2026
[TocTpoeHne u uccineq0BaHNEe MAaTEMAaTHIECKIX MOEIIEH
117 P N o MOA 17.04.2026
pEaNbHBIX CUTYyaLUH C IOMOILBIO YPAaBHEHUH € ITapaMeTpamMu
[TocTpoeHue U UcclieIOBaHUE MATEMAaTHIECKUX MOJIETICH
118 pEaJIbHBIX CUTYallUii C IIOMOILBIO CUCTEM YpaBHEHUI € 20.04.2026
napameTpamu
119 KonTpoubnas padora: "3anaun ¢ napamerpamu” 20.04.2026
[TocTpoeHne u uccneq0BaHNE MATEMATHIECKIX MOEIIEH
120 pEabHBIX CUTYalU C MOMOIIBIO CUCTEM YPABHEHHI C 22.04.2026
napamMeTpamu
IloBTOpEHUE, 0000IICHIE, CUCTEMATU3AIYS 3HAHWMN
121 | OBTOPEHIE, ORODIL B 24.04.2026
YpaBHeHust
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:
122 O BTOpEHHE, 27.04.2026
YpaBHeHus
[ToBTOpenue, 0000IICHNE, CHCTEMATHU3aIUs] 3HAHMMH:
123 | OBTOP B arisa 27.04.2026
VYpaBHenus. CucreMsl ypaBHEHHUI
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMS 3HAHU:
124 | OBTOpeHe, © 29.04.2026
Hepasenctpa
[ToBTOpeHmE, 0000IICHNE, CHCTEMATH3aIs 3HAHHH:
125 | OBTOPEHIE, © 04.05.2026
HepaBenctBa
IloBTOpEHUE, 0000IICHIE, CUCTEMATU3AIYS 3SHAHWM
126 | OBTOPEHIE, © 04.05.2026
HepasenctBa
[ToBTOpenue, 0000IICHNE, CHCTEMATHU3aIUs] 3HAHMH:
127 | OBTOP ! " 06.05.2026
[IponsBoaHas u €€ npuMeHeHue
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMS 3HAHU:
128 P » B 08.05.2026

"[IponsBoHas u €€ npuMeHeHue"




[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH:

129 " . | 1 13.05.2026
[IponsBoaHas u €€ npumMeHeHue

130 {IOBTOpCHHC, o0o01ieHue, CI/IC'TeMaTI/ISaLII/ISI 3HAHUI: I 15.05.2026
WuTerpan u ero npuMeHeHue

131 Hrorosasi kKoHTpOJIBLHAsI padoTa 1 18.05.2026

132 {[OBTOpeHI/'I'e, 0000111eHIe, cucTEMaTH3a s 3HAaHUI: ) 18.05.2026
OyHKIUU

133 'IV_IOBTOpeHI/'I'e, 00o0011eHue, cUCTeMaTH3aIMs 3HAHUI: 1 20.05.2026
OyHKIUU

134 [ToBTOpEeHue, 0000IIeHNE, CHCTEMAaTH3aIINs 3HAHUI 1 22.05.2026

135 [ToBTOpEHME, 00001IEHNE, CCTEMAaTH3aLUs 3HAHUI 1 25.05.2026

136 [ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUs 3HAHUHT 1 25.05.2026

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 136







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHus

Yucna v BEIUMCIICHUS

1.1

OnepupoBaTh MOHATHSAMH: pALUOHAJIBLHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U JieCITUYHAs APOOb, TPOLEHTHI

1.2

BemonHaTe  apudmernueckue  omepanmM € PAalUMOHAIBHBIMH |
JICHCTBUTEIIHBIMU YK CIIAMU

1.3

BoInonHATE NpubIMKEHHBIE BRIYUCICHNS, UCTIONb3Ys IPAaBUIIa OKPYTIICHUS,
JienaTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYUCICHUN

1.4

OHCpI/IpOBaTB MNOHATHAMMU: CTCIICHb C HCJIBIM IIOKA3aTCJICM, CTaHIapTHasd
q)opMa 3aliCH JIEUCTBUTEIIHLHOTO qucia, KOpPCHb HaTypaHLHOﬁ CTCIICHU,
HCIIOJIB30BaTh MOAXOMAAIIYIO (I)OpMy 3alUCH ACUCTBUTEIBHBIX YHCEN IS
pCHICHUA NPAKTUYCCKUX 3aa4 U MMPEACTABICHUA JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC POU3BOJIBHOIO yTJIa;
UCIIONB30BaTh  3allUCh  MPOU3BOJBHOTO  yIJIa  4yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (QYHKIIUU

YpaBHEHHs 1 HEpABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKJIECTBO, YPaBHEHHME, HEPABEHCTBO, LEJOE,
panoHaIbHOE, MppalMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE

2.2

BrimonsaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKHX BBIPAKEHUI M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BoimonHATe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBID@KEHUI M pelaTb OCHOBHBIE THIBI IENbIX, PAlHOHAIBHBIX MU
UpPpaLMOHATIBLHBIX YPAaBHEHUN U HEPABEHCTB

24

HpI/IMeHHTB YPaBHCHUA W HCPABCHCTBA IJIsI PCIICHUA MATCMATHYCCKHX
3a/lav 1 3a7ia4 U3 pas3IMIHbIX obnacreii HAayKHU H peanLHoﬁ KHN3HU

2.5

MopenupoBaTh pealibHbIE CUTyalldd Ha S3BIKE aireOphl, COCTaBJISATH
BBIDAKECHMSI, YPAaBHEHUS, HEPABEHCTBA 110 YCJIOBHMIO 3aJa4M, MCCIIEI0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM arapara aireopsl

@yHKIMH U TpaduKu

3.1

OmnepupoBaTh MOHATUAMU: (PYHKIHS, cIOCOOBI 3agaHus (QYyHKIMH, 00JIaCTh
OTNpEJNIeICHUs W MHOXECTBO 3Ha4deHHMH ¢yHKimm, rpaduk QyHKIUH,




B3aMMHO OOpaTHbIe PyHKLINUU

OnepupoBaTh NOHATHAMHU: YETHOCTb M HEUYETHOCTh (DYHKLUUH, HYIH

32 (GYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Ucnonb3oBate rpaduku GyHKIUN A7 pelICHUs] ypaBHEHUI
3.4 CtpouTth 1 yuTaTh rpaduKu JUHEHHON (PYHKIIMHU, KBAIAPATHYHON (PYHKIINH,
CTENeHHOMN (YHKIIMH C LEIbIM TToKa3aTesieM
Hcnonp3oBath rpaduku (QYHKIUNA JUIsI  WCCIIENOBAHUS TPOIECCOB U
3.5 3aBHCHUMOCTEHM MpH pElIeHUU 3aJad U3 JPYrux Y4eOHbIX MpPEIMETOB U
peanbHOM JKHU3HH, BhIpaXkaTh (OpMyJIaMH 3aBUCUMOCTU MEXKy BEIMUYMHAMU
4 Hauana matemaTudeckoro anaiamnsa
41 OnepupoBarh MOHATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas u
' reoMeTpuUecKasi Mporpeccuu
49 OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBAIOIIasi TeOMeTpUYecKas
' nporpeccusi, cymma 6€CKOHEYHO yObIBaIOIIEeH reOMETPHUECKON MPOTPECCHH
43 3aaBaTh NOCIEA0BATEIHLHOCTH PA3IUYHBIMU CIIOCO0aMu
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATENBHOCTEM W MPOTPECCUR IS
' pelieHust peasbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATHSIMHU: MHOKECTBO, ONIEPALIMHM HAJl MHOXKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT [js  ONUCaHUS
52 pealbHBIX MPOIIECCOB U SBIEHUI, IPU PEUICHUH 3a[a4 U3 APYTUX yUSOHBIX
pPEeIMETOB
53 OnepupoBaTh  TOHSATHUSMU:  ONpEJCICHHE,  TeopeMa,  CIEJCTBHUEC,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon ~
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
0o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCIIEHUS
OnepupoBaTh MOHATHSIMH: HATypalbHOE, LEI0€ YHCIIO; HCIOIb30BaTh
1.1 NPU3HAKK JEJIMMOCTU LEJIbIX YHCEN, pa3J0KEHHE YuCia Ha IPOCThIe
MHOKHUTEIHN JJIsl peLeHUs 3a/1a4
1.2 OnepupoBath MOHATHEM: CTEIIEHb C PAIIMOHATILHBIM MTOKA3aTEIeM
13 OnepupoBaTh MOHATHUAMH: JOTapudM YHCIIA, AECITHYHBIC W HATypaJbHbBIC
' JorapuQMsbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpuMmeHsITh CBOWMCTBA CTENEHU JUIsl  TPeoOpa3oBaHUsl  BBIPAKEHUH,




OINICpHUPOBATH IMOHATHUAMU: II0KA3aTCIIBHOC YPABHCHUC U HCPABCHCTBO,
peiIaTb OCHOBHBIC THIIbI ITIOKAa3aTCIbHBIX ypaBHeHI/II\/’I 1 HCPABCHCTB

2.2

Bemonuate npeoOpa3oBaHUs BBIPAKEHHUH, COIASPXKAIIUX JOTapuU(MBbI;
OTIEpPHPOBATH TMOHATUSAMH: JIOTAPUPMHUECKOE YpPaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIbI IOTAPU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB

2.3

Haxonuts pemienus npocTeUinx TPUrOHOMETPUYECKUX HEPABEHCTB
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OnepupoBaTh NOHATUAMHU: CHCTEMa JIMHEHHBIX YPaBHEHUU U €€ pelleHUE;
UCIONB30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM AJISl PEIICHUS MPAaKTUUECKUX
3a1a4y

2.5

HaxoauTe pelieHus: npoCTeNIMX CUCTEM U COBOKYITHOCTEW paliOHaIbHbBIX
YpaBHEHUN U HEPABEHCTB

2.6

MopenupoBaTh peanbHbIE CHTyallud Ha SI3bIKE€ anreOpbl, COCTaBIATH
BBIPAXKEHHUSI, YPABHECHHS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHUIO 3aJayH,
HCCJIEIOBATh MOCTPOEHHBIE MOJIENIN C UCTOIb30BAaHUEM arlapara ajareopbl

QyHKIUH U TpaPuKH

3.1

OnepupoBaTh MOHATUSAMH: TepHOAMYECKass (DYHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOYKH JKCTpeMyMa (yHKIMM, HauOosbliee H
HaMMEHbIIee 3HAYCeHUs (YHKIMUM HA TPOMEXKYTKE; MCIOIb30BATh UX IS
uccnenoBanus (yHKIMH, 331aHHON TpapuKOM

3.2

OnepupoBaTh HOHATUAMM: TpapUKH MOKa3aTEIbHOH, JOrapupMHUUECKON U
TPUTOHOMETPUYECKHX (DyHKIMI; u300pakaTb HX Ha KOOPIMHATHOM
IUIOCKOCTH U UCIIOJIb30BAaTh AJIs PELLEHUS YPAaBHEHUM U HEPABEHCTB

3.3

N300paxaTth Ha KOOPIMHATHON TIOCKOCTU TpaduKU JIMHEHHBIX YpaBHEHHI
U UCTIOIB30BaTh UX JJISl PELICHUS] CHCTEMBbI TUHEHHBIX YpaBHEHHMA

3.4

Hcnonp3oBath rpaduku (QYHKIUNA JUIsI WCCIIENOBAHUS TPOIECCOB U
3aBUCUMOCTEH U3 APYruX YUeOHBIX TUCIUILTAH

Hauana maTemaTtnyeckoro aHaamsa

4.1

OnepupoBaTh MOHATUSAMU: HEMIPEPBIBHAS (DYHKIINS, TPOU3BOAHAS (DYHKIIUH;
UCIIOJIb30BaTh T€OMETPHUECKUI M (PU3NYECKUNA CMBICT MPOM3BOIHOU IS
peleHus 3ana4y

4.2

Haxonuth IMPOU3BOAHLIC QJICMCHTAPHBIX (I)YHKI_II/II\/’I, BBIYUCIATH
IMPOU3BOAHBIC CYMMBI, IIPOU3BCACHUS, YACTHOI'O (l)yHKI_II/Iﬁ

4.3

Hcnonp3oBaTh  MPOM3BOAHYIO  JUIsl  HWCCIENOBaHUS  (PYHKIIMM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIICIOBAHHS K
MOCTPOEHUIO IPaUKOB

4.4

Hcmons30BaTh MPOU3BOAHYIO JJII HAXOXACHHA HAWITYy4dIICTrO PCHICHUA B
IMPUKIaJHBIX, B TOM YHCJIC COUUAJIBHO-OKOHOMWYCCKUX, 3ajadax

4.5

OnepupoBaTh MNOHATHSAMHM: IE€pBOOOpasHass M HHTErpai; I[OHUMATh
FeOMETPUUYECKUN U PU3NYECKUI CMBICI HHTErpaia

4.6

HaxoauTte nepBooOpa3Hbie 37IeMEHTAPHBIX (QYHKIUN, BBIYUCIATh UHTETPA
no ¢popmyine Hetorona — JleiiGHuna




4.7

Pemats npuxiiagHblie 3a1a4i, B TOM YHUCJIE COLMAIbHO-IKOHOMUYECKOTO U
(u3U4ecKOro xapakrepa, CpeicTBaMi MaTEMAaTUUYECKOT0 aHAJIN3a




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Kon
1 Yucna v BBIYUCICHUS
Panmonaneupie  uyucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApoOU, MPOLEHTHI,
L1 OecKOHEUHbIE Mepruoaudeckie Apodu. ApudMeTHIECKHe ONepaly C PalMOHAIbHBIMU
' qrcliaMu, IPeoOpa30BaHus YUCIOBBIX BhIpakeHUil. [IpuMenenue apodeii u MpoueHToB
JUISL peLIEHUs] TPUKIIAAHBIX 33]1a4 U3 Pa3IM4HbIX OTpaAcieil 3HaHUN U peaIbHON KU3HU
JleiicTBuTenbHbIe yKcia. ParmoHanbHble U UppalMoHaIbHble yncia. Apudmernyeckue
1.2 orepanyuy C JAeUCTBUTENbHBIMU 4YHciaMu. [IpuOiakE€HHbIE BBIYUCICHUS, MpaBHIA
OKpYTJICHUS, TPUKUIKA U OLIEHKA pe3yJibTaTa BHIYUCICHUHN
Creniens ¢ nenbiM nokazareneM. CtanmapTHas ¢hopma 3amucy ASHCTBUTEIFHOTO YHCTIA.
1.3 Hcnons3zoBanue moaxossiieii ¢hopMbl 3aMMCH JIEUCTBUTEIBHBIX YHUCEI IS PEIICHUs
MPAKTUYECKUX 3aJ1a4d U MPECTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypasibHOM creneHu. JleiicTBus ¢ apudmMerndecKumMu
' KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC 4YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC,
apPKTAaHT€HC YHUCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxxaecTBa U TOXIECTBEHHBIC TPEOOPA3OBAHMS
29 [IpeobpazoBanme TPUTOHOMETPUUECKUX BhIpakeHU. OCHOBHBIC TPUTOHOMETPUUYECKHE
' bopmyTbI
)3 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHEe HepaBeHCTBA. Merton
WHTEPBAJIOB
2.4 | Pemenue nensix u IpoOHO-PAMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB
2.5 Pemenue nppanyoHaabHbIX YpaBHEHU 1 HEPABEHCTB
2.6 | Pemenue TPUrOHOMETPUYECKUX YPABHEHUHN
57 [IpumeHeHue ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3aJ1a4 U 3a71a4 U3
' pa3IMYHBIX 00JIACTEN HAYKU U PEAIbHON KU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoObsl 3amanus QyHkuuu. ['padux ¢ynknuu. Bzaumao oOpaTHbIE
’ GyHKIHH
39 OGmactp ompeneseHHsT W MHOXKECTBO 3HadueHWd QyHKuumu. Hymm QyHKIun.

[TpoMexyTkH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKLINN




33 CrenenHast pyHKIMS ¢ HaTypaJbHBIM M LieJbIM Noka3aTeneM. E€ cBoiicTBa U rpaduxk.
' CaoiicTBa 1 rpadK KOPHSI 71-0¥ CTETICHU
34 Tpuronomerpudeckasi OKpPYKHOCTb, OIPEICICHHE TPUTOHOMETPHUSCKHUX (YHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTnueckoro ananunsa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3alaHus MocleAoBaTelbHOCTEl. MOHOTOHHBIE
' [IOCJIEI0BATEIbHOCTH
Apudmernueckas U TreoMeTpuueckas Mmporpeccuu. beckoHeuHo yObIBaromias
49 reomerpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH T'€OMETPUUYECKON
’ nporpeccuu. PopMyna CI0XKHBIX HPOLEHTOB. VCNonap30BaHME NPOrpecCHH IS
peluIeHus peasibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHoOKecTBa U JOTUKa
MHoxecTBO, omnepaudd Haja MHOXecTBamu. Jluarpammbl DOiiiepa — BenHa.
5.1 [IpuMeHeHHEe TEOPETHKO-MHOXKECTBEHHOTO —ammapara Juid ONMCAHUSA PEaJIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEILICHUH 3aJa4d U3 IPYTHX YYeOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO
11 KJIACC
Kopn IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna 1 BIYUCICHUS
1.1 Hatypanbhble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YUCET
1.2 Crenenb ¢ palMoOHaNbHBIM MOKa3aTeraeM. CBONCTBA CTENIEHU
1.3 Jlorapudm yucna. [lecaTnunbie U HaTypaJIbHBIC JOTapUPMBbI
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 [IpeobpazoBaHne BBIpAKEHHIA, COACPIKALINX JIOTAPU(DMBI
2.2 [IpeoOpa3oBaHue BEIpaKEHUH, COAECPIKAIINX CTEIIEHU C paIllMOHATIBHBIM MTOKa3aTeIeM
2.3 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHble ypaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEPaBEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUN. PelieHue npukiaaHbix 3a1a4 ¢ MOMOIIbIO CUCTEMBbI
' JIMHEWHBIX YPaBHEHUH
2.7 Cuctembl 1 COBOKYITHOCTH pallMOHATIbHBIX YPAaBHEHUIN U HEPABEHCTB
)38 [IpumeneHne ypaBHEHHI, CICTEM M HEPABEHCTB K PEIICHHI0 MAaTEMAaTUYECKUX 3aJa4
' W 3371a4 U3 Pa3IMYHBIX O00sacTel HAyKH U PeaibHOM KU3HU
3 OyHKIUH U TpaPUKH
31 Oynkuus. [lepuoanyeckue ¢ynkun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLIMH.
MakcuMymMbl ¥ MUHUMYMBI GyHKIMH. Haubonpliee W HauMeHbIIEe 3HAYCHHE




(yHKIMY Ha IPOMEKYTKE

3.2 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u norapudmuyeckas GyHKIUU, X CBOMCTBA U TpaUKH
34 Hcnonb3oBanue rpagukoB GyHKIUH IJIs pEIICHUS] YPABHCHUM U TUHEHHBIX CHCTEM
Hcnonws3zoBanne rpadukoB GyHKIUN 711 UCCIIETOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbI€ BO3HHUKAIOT MPU PEUICHHHM 3a]ad U3 JPYTruX Y4ueOHBIX MpeIMETOB U
pEeaTbHOM KU3HU
4 Hayana maTemarnueckoro aHanusa
4.1 HenpepoiBHble pyHKIMU. METO HHTEPBAJIOB JJIs pEIICHUS] HEPABEHCTB
4.2 [TpowsBoaHas ¢pynkumu. ['eomeTpuueckuii 1 PU3NUECKUI CMBICT TIPOU3BOTHON
43 [IpousBonHbie sneMeHTapHBIX (QyHKUMNA. DOpMyINIbI HAXO0XKAECHUS TPOU3BOIHOMN
’ CYMMBI, IPOU3BEIEHUS U YACTHOTO ()YHKLIUI
[IpumeHeHne NPOM3BOTHONW K HCCICNOBaHUIO (YHKIMKA Ha MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxoxneHue HanOoJbLIEro M HaMMEHbLIEro 3HaueHUs (QyHKIUU Ha
OTpe3Ke
[IpumeHeHne NpoOM3BOJHON I HAXOXKACHUS HAWIYYILEro PEeLIeHUs B MPUKIIAJAHbBIX
4.5 3ajadax, JUIg ONpEACNCHUS CKOPOCTH Tpolecca, 3aJaHHOro (HOpMyJoW WM
rpaduKoM
4.6 IlepBooOpa3nas. Tabiuma nepBooOpasHbIX
47 Wuterpan, ero reoMeTpudeckuii 1 GU3NUECKuil cMbIci. BrlunciaeHne uHTerpana mno

dhopmyne HetoTona — JleliOnua




IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiembie TPeOOBAHUS K NPEIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJbHOI MPOrpaMMBbI CPeAHEro 001ero
TpeOoBaHus o0pa3oBaHust

Branenne Meromamu JI0Ka3aTenbCTB, AJTOPUTMaMH  pPELICHUs 3ajad;
yMeHue (OpMyJIHpOBATH W ONEPUPOBATH MOHATHAMH: ONpEACTICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJ0KAa3aTENbCTBO,
paBHOCHIIbHBIE (POPMYIHUPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M TPOTHUBOMOJIOKHOE YTBEPKICHHE, MPHUBOAUTH TPUMEPHI H
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTeMaTHYeCKOW HWHIYKIIUY;
MIPOBOJIUTH JI0KA3aTENIbHBIE PACCYKICHHS TPU PEUICHUH 3a]1a4, OIICHUBATh
1 JOTWYECKYI0 MPAaBWIBHOCTh  PACCYXKJICHHWH; YMEHHE  OIEpHUpOBaTh
MOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalMy Haj MHOXECTBAMHU;
YMEHHE HCIOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar  JJis
OIMCaHMs PealbHbIX MPOLIECCOB U SIBIICHUM M MPH PEelIeHUM 33jad, B TOM
qHcie U3 IPYyTUX y4eOHBIX MPEIMETOB; YMEHHE ONEePUPOBATH MOHATHIMH:
rpad, cBsA3HBIN rpad, AepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHHUE 3a1aBaTh
U OIUCHIBAThH Tpadbl pa3NTUUHBIMU CHOCO0AMH; MCIIOIB30BATh I'padbl MpH

pEIICHNH 3aa9

YMeHne omnepupoBaTh NOHATHUSMHU: HATypaJlbHOE YHCIIO, LEJN0E YHUCIIO,
CTENEHb C LIENBIM MOKa3aTeleM, KOPEHb HaTypajJbHOM CTENEHU, CTENEHD C
palMoHANTBHBIM TMOKA3aTeIeM, CTETICHh C JIEUCTBUTEIBHBIM IOKa3aTeNIeM,
norapudmM YHMCIA, CUHYC, KOCHMHYC M TaHI€HC MPOU3BOJIBHOTO 4YHCIA,
OCTaTOK [0 MOJYJIIO, PalMOHAJIBHOE YMCIIO, HMPPAllMOHAIBHOE YHCIIO,
MHOKECTBAa HATypalbHbIX, LEJTbIX, PalUOHAIBHBIX, JAEHCTBUTEIHHBIX
2 qHcell; YMEHUE UCTIONb30BaTh MPU3HAKU JISTMMOCTH, HAMMEHBIIUN 001Ut
JenuTeNb W HauMeHbllee o0miee KpaTHoe, airoputM EBknmpa mpu
pelIeHn: 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMU
CUHCJICHHSI; YMEHHE BBITIOJIHATH BBIUYMCIICHUE 3HAYCHUN U IPe0Opa3oBaHUs
BBIPXEHUI CO CTeneHsAMHU U JorapupmMamu, npeodpazoBaHusi APOOHO-

palOHAJIbHBIX BprEl)KGHHfI; YMCHUC OICpHUPOBATH IIOHATUAMU:

IIOCJIC0BATCIIBHOCTD, apI/I(l)MeTI/ILIeCKaH IIporpecCus, reoMETpUICCKas




mporpeccusi, OCCKOHEYHO YOBIBAIOIIas Te€OMETpHUUYECKas IMPOTPEecCHs;
YMEHHME 3a/laBaTh I[OCIEIOBATEIbHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHSATUSMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIC KOMIUICGKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢dopMa  3aliCH  KOMIUICGKCHBIX  YHCET
(reomeTpuyveckasi, TPUTOHOMETpPUYECKas U anreOpandeckas), yMeETh
MPOU3BOIUTH apuPMEeTHUECKUEe JEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MPUBOAUTH MIPUMEPHI UCTIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
MOHATUSAMU:  MaTpuma 2X2  u  3X3, onpeaeiauTeNdb  MaTPHIbI,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIIPCACIINTECIIA

YMeHue onepupoBaTh IMOHATHAMU: palHMOHAIbHBIE, HPpPALMOHAJIbHBIC,
NOKa3aTesbHbIC, CTENEHHbIC, JOrapupMHUUECKHe, TPUTOHOMETPUUECKUE
YPaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OIEPUPOBATH
MOHSTUSIMHU: TOXJECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHUE, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCWIIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHUS,
HEPABEHCTBA W CHCTEMBl C IIOMOULIBKO PA3JIMYHBIX IPUEMOB; pPEIIATh
YpPaBHEHHUsl, HEPABEHCTBA W CHUCTEMBbl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHs, HEPABEHCTBA, MX CHUCTEMBI JUI1 PEIICHUS MaTEMaTHYECKHUX

3aa4 1 3a/1a4 U3 pas3JIMYHbIX obOmacreit HAayKH U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHSAMM: (DYHKIHS, YETHOCTH (YHKIIMH,
MEPUOIMIHOCT (DYHKIMH, OTPAHWYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QyHKLUHM, HauOoJblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIMK Ha TPOMEXYTKE, HENpepbIBHAs (YHKIHS, aCHMOTOTHI rpaduka
GbyHKIMH, TIepBas U BTOpas NPOM3BOJAHAS (PYHKIIMH, TEOMETPHUYECKUN H
¢u3nveckuii CMBICT TPOU3BOAHOHM, TEepBoOOpa3Has, ONpeAeIEHHbIH
MHTETpajl; YMEHHE HAaXOAWTh AaCUMITOTHI rpaduka (QyHKINH; yMEeHHE
BBIUUCIIATh  NPOU3BOJHBIE  CYMMBI, IPOU3BEJNCHMSA, YACTHOTO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
GYHKIMH; YMEHHE HaXOJUTh IPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOMHYIO U HCCIENOBaHHUA (YHKIIHH,
HAXOJWTh HAWOOJbIINE W HAMMEHBIINE 3HAYCHUS QYHKIUHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM ammapara MaTeMaTH4eCKOro
aHamM3a; TPUMEHSTH TPOW3BOAHYIO JUII HAXOXKICHHUS HAWITYYIIEeTO
pelieHuss B NPUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-I)KOHOMMYECKHX U

bu3HYeCKUX 3a7adax; HaXOAWTh IUIOMEATH U 00BEMBI GUTYp ¢ MTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMoIIbio AudQepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIUS,
KOMIO3UIUs (DyHKIMHA, JMHeWHass (QYHKUOWS, KBaIpaTU4Has QYHKIHS,
panmoHaneHas (yHKOWS, cTeneHHas (YHKOWSA, TPUTOHOMETPHUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMH, MOKa3aTelbHas |
norapudmuueckass (QyHKIIMH; YMEHHE CTPOUTh TpaduKH H3YUYEHHBIX
GbyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (GYHKUHMH,
WCTIOJB30BaTh TPa(QUKK IS W3yYEHHS MPOIECCOB M 3aBUCHMOCTEH, TPH
peUIeHUH 33a4 M3 APYrHX y4eOHBIX NPEeIMETOB M 3ahad M3 pealbHOU
KHU3HM; BBIpOXKaTh (HOpPMyJIaMH 3aBHCHUMOCTH MEXIy BEIWYHMHAMU;
UCTIONIb30BaTh CBOWMCTBA M rpaduky (QyHKUIWI U pelIeHHs YpaBHEHHH,
HEpaBEHCTB M 3a/a4y C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELIEHU! YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHHne pemath TEKCTOBBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOLICHTHI, JI0JIM M YacTH, Ha JBWXEHHEe, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JIACTH YNpaBICHUS JUYHBIMU M CEMEHHBIMU
(¢buHAHCaMM); COCTaBJSATh BBIPAKCHHS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBl IO YCJIOBHUIO 3aJayd, HMCCIEIOBATH IOJIYYEHHOE pELICHHE U
OLIGHMBATh IMPaBAOINOJ00OHOCTh pPE3YJIbTATOB; YMEHHE MOJEIUPOBAThH
peaJIbHblE CUTyallud Ha SI3bIKE MATEMaTHKH; COCTABIIATH BBIPAKECHHUS,
ypaBHEHHUs, HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEA0BATh
MIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATUAMH: CpeaHee apupMeTHdecKoe, MeIraHa,
HauOoJblllee U HAaUMEHbBIIIEEe 3HAUCHUS, pa3Max, AUCIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTEPIPETHPOBATH
uH(pOpMalIMIO, MPEICTaBICHHYIO0 B TaOJMIaX, HA AUarpaMMax, rpapukax,
OTpaXKarolyl0 CBOMCTBA PEaJbHBIX IIPOLECCOB U SBJICHUM; MIPEACTABIIATh
nHQOpMaIMI0O C TOMOIIBID TabIWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTUYECKUE JaHHBbIC, B TOM 4YHUCJIE C MPUMEHEHHEM TIpadUudecKux
MCTOOOB U 3JICKTPOHHBLIX CPCACTB, l'”pa(i)I/ItICCKI/I ucciaea0BaTb COBMCCTHBIC

Ha6J'IIO,I[eHI/I$I C MIOMOIIbIO JUArpaMm paCCCBaHUA U JIMHEHMHOM perpeccuun

YMeHue onepupoBaTh MOHATHUAMU: CIYYaWHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIYHUCISATH

BEPOATHOCTH C MCIIOJIB30BAHUEM l"pa(bI/ILIeCKI/IX MCTOHOB, IPHUMCHATH




(GopMyJIbl CIOXKEHHSI U YMHOXKEHHUS BEpOSITHOCTEH, (OpMyIly IOJIHOM
BepoaTHOCTH, dopmyny bepHymnu, komOuHaTOpHbIe (HAKTHI U (HOPMYIIBI;
OLICHHMBATh BEPOSTHOCTU pEalbHBIX COOBITHI; YMEHHE OIEpPUPOBATh
MOHATUSAMU:  CIydailHas BEJMYMHA, PACHpPENEICHUE BEPOSTHOCTEH,
MaTE€MaTU4YeCKOe OKMIAHHWE, IUCHEPCUs M CTAHAAPTHOE OTKIOHEHUE
Cly4ailHOM  BeNWYUHBL, (QYHKUUU paclpeneseHus] U IJIOTHOCTH
PaBHOMEPHOI0, [10KA3aTEIbHOI0 U HOPMAJIbHOI'O PaCIpEACIICHUN; YMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUM I PELICHUs 3a]a4;
3HAKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIINX YHCEN, METOJAbI BHIOOPOYHBIX
UCCIEAOBAHUM; yMEHUE IPUBOAUTH IIPUMEPBI IPOSBICHUSA 3aKOHA
0OJBIINX YHCENl B MPUPOAHBIX U OOILIECTBEHHBIX SIBICHUAX; YMEHHUE
OIIEpUPOBATh MOHATHUAMU: COYETAHUE, IEPECTAaHOBKA, YUCIIO COYETaHUH,
YUCJIO  NEepecTaHoBOK;, OuHOM  HplOTOHa; yMeHHME  NPUMEHSTh
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS AJSl PEIICHUs 3a/ay; OICHUBAThH
BEPOATHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJENb U

MHTEPIIPETUPOBATH NMOTYUYSHHBIN pe3yiabTarT

YMeHue omnepupoBaTh IMOHSATUSMH: TOYKA, MOpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIUYHMHA YIJIa, IFIOCKUH YTroJl, ABYTrpaHHbIN
yroJj, TpEXIPaHHBIA YIroJl, CKPEUIMBAIOIIMECS IPSIMBbIE, APAJUIEIIBHOCTD U
NEePHNEHANKYISIPHOCTh TPSAMBIX W IUIOCKOCTEW, yrol MEXIy MNpPSIMbIMU,
yroia MexAy NpsMOM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSIMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBbIMH,
paccTosiHue MEXAY IJIOCKOCTSMHU; YMEHHUE HCIOJIb30BaTh MPHU PELICHUU
3a/a4 U3y4yeHHbIe (PAKThl U TEOPEMBbl IUIAHUMETPUHU; YMEHHE OLEHUBATh
pa3Mepbl OOBEKTOB OKPY’KAIOIIETO MHpPa; CTPOUTh MaTeMaTHYECKue
MOJIETIM C TIOMOIIbI0 TE€OMETPUYECKHX TMOHATUH M BEIUYMH, pelaTh

CBA3aHHBIC C HUMU NIPAKTUYCCKUEC 3ala1U
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMAAb (GUTYPBI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHEC MHOI'OI'PaHHHKA,
Ky0, mapawienenuien, nOpu3Ma, OUpaMuaa, (Gurypa W TOBEPXHOCTH
BpallleHUs, MWIWHAP, KOHYC, map, cdepa, miomanas chepsl, IIOMAIh
MOBEPXHOCTH TMHPAMHUJbI, MPU3MBI, KOHYyCa, HWIHHAPA, O0BEM Kyoa,
IIPSAMOYTOJIBHOTO  NApAJICNICNUIEAd, NUPAMUIABI, IIPU3MBI, LUIUMHAPA,
KOHyca, mapa, pa3BépTKa IMOBEPXHOCTH, CEUCHHMS KOHYyCa M MHJIHHIPA,
napajuielibHble OCH WJIM OCHOBAaHHIO, CCUEHHME I1apa, IUIOCKOCTb,

Kacaromjascsi Cq)epbl, OUIMHApA, KOHYCA, YMCHHC CTPOWUTHL CCYCHHC




MHOTOTpaHHHKa, U300pa’kaTh MHOIOTPAHHUKH, (PUTYPHl U TOBEPXHOCTH
BpAILICHUs, UX CEYECHHs, B TOM YHUCJIE C MIOMOILUBIO JIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKHUX (UTYpP, CaAMOCTOSITEIHHO
(bopMyIMpOBaTh ONpPEAEICHHs U3y4yaeMbIX (UIyp, BBIIIBUIaTh TUIIOTE3bI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE MPOBOAUTH Kiaccupukanuio Quryp 1o
pa3NUYHBIM TPU3HAKAM, BBIOJHATh HEOOXOJUMbIE JIOMOJHUTEIIbHBIE

MMOCTPOCHUS

11

VYMmenune ONCprUpoOBaTh IIOHATUAMMA: JABHUKCHHUC B MMPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue TMOMO00MS, TOMOO0HBIE QUTYPHI;, YMEHHUE
pacro3HaBaTh paBHbIE W IMOJOOHBIC (UTYpBI, B TOM YHCJIEC B TPUPOJIE,
HCKYCCTBC, apXUTCKTYPC; UCIOJIb30BATh T'COMCTPUUCCKHUEC OTHOMICHUA IIPU
peiCcHUN 3aaa4; HaXOAWTb I'COMCTPUYCCKHUEC BCIMYHHBI ()IJ'II/IHa, yroia,
wiomaab, 00bEM) MpU pelIeHu: 3a1a4d U3 APYTUX Y4eOHBIX MPEIMETOB U
nu3 peaJ’II)HOI\/'I KU3HHU, YMCHHC BBIYUCIIATL TI'COMCETPUUCCKHE BCIUMYHHBI
(mmHA, yroiN, IUIOMIah, OO0BEM, IUIONIA/h TOBEPXHOCTH), HCHOJB3YS
HU3YYCHHBIC @OpMYHLI U MCTOAbI, B TOM YHCJIC. IUIOINAJb IMOBCPXHOCTHU
MMpaMHIbI, TPU3MBI, KOHYycCa, IWIMHIpA, TUIomanb chepsl; 00bEM Kyda,
MPSIMOYTOJIPHOTO  Mapajuleenumnena, MUPaMUAbl, TPU3MBI, I[THIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 00bEMOB 110I00HBIX QUTYp
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VYMmenune ONnCprupoOBaTh MHOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, PA3JIOKECHUE BEKTOpa MO 0Oasucy,
CKJISIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yrol MEXIy
BCKTOpaMH; YMCHUC HCIIOJIB30BATb BeKTOpHBIfI )41 KOOpI[I/IHaTHLII\/JI METO

JUIS pellieHus] TeOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOIANINNA METO JIJISl PEIICHUS 3a1a91; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYECHUW TMPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJICHWM, YMEHHE paclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA EI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUA

1 Uucna v BBIYUCIECHUS
1.1 Harypanbnble u nensie uncina. [Ipu3Haku AeIUMOCTH HEIbIX YHCEell
12 Pammonanbhple  uncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOoOH, TPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. JeHcTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMM HaTypajbHON CTEIIEHU
L4 Crenensb ¢ nenbiM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM MToKa3ateneM. CBoiicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTO aprymeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YKCJIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuunble 1 HaTypajabHbIE JOrapudMbI
JlelicTBUTENbHBIE YHUCNAa. ApU(PMETHYECKHE OINEpaluud C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmxEHHbIE BHIYMCICHUS, TPABUIIa OKPYTJICHUS, PUKHUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeobpaszoBanHue BhIpaXeHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 Lenblie u 1poOHO-paIMOHAIBHBIE YPaBHEHHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckre ypaBHEHHUs
2.4 [Toxa3zaTenbHbIE U JTOTapUPMHUUYECKIE YPABHEHHS
2.5 Lenble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [TokazarenbHble U Torapu(pMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HEpaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuua cucTeMsbl JIMHEWHBIX ypaBHEHUN. OnpeaenuTens MaTpULbl




OyHKIWH U TpaduKu

Oyukuus, cnocoObl 3amanus ¢yskuuu. ['paduk ¢ynkuuu. B3anmHO oOpaTHBIE

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepruoauueckue GpyHKIUMN
OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHud ¢Qynkuuu. Hynu ¢dyHKum.
19 [IpoMexyTku  3HAaKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKILIHH.
' MakcumMyMbl U MUHUMYMBI (QyHKUuM. HanbGonbliee ¥ HauMeHbllee 3HAYEHUE
(yHKIIMY Ha IPOMEKYTKE
13 CrenenHasi (yHKUMS C HATypajJbHBIM M LEJIbIM MoKa3arerneMm. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 71-0i CTETICHU
34 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u norapudmMuveckas GyHKINU, X CBOHCTBA U TpaduKu
16 Touku paspeiBa. AcumntoTel rpadukoB  (yskmuii. CBoicTBa  (QyHKIHH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 IlocimenoBaTeabHOCTH, CIIOCOOLI 3aJaHUs [TOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas ¥ TeoMeTpruIecKas nporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
4 Hayana maTemaruueckoro anamusa
4.1 [IpousBoanas ¢pyukiuu. [IpousBoiHbIe 371€MEHTAPHBIX (PYHKIIHIA
[IpumeHeHne TMPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 sKkcTpeMyMbl. HaxoxkieHne HanOoNbIIero U HAaMMEHBIIEro 3HaueHus: (YHKIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoxecTBO, onepaluy HaJ MHOKecTBaMu. J{uarpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTaATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u MOBEpXHOCTH BpAILICHUS




7.5

Koopaunats! 1 BEKTOpPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Maremaruka. AnreOpa v Hayajia MaTeMaTHYeCKOro aHanus3a; 11 knacc.
yriyonenHoe o0ydenue Mepainsk A.I'., Homuposckuii [[.A., [Tonsikos B.M.; oz
penakmueit [Togonbckoro B.E. O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii nieHTp « BEHTAHA-TI'PA®»; AkiinonepHoe o011ecTBO

«M3parenscTBO «lIpocBenieHue

METOAUYECKHUE MATEPHUAJIBI JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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