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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MporpamMme cpeaHero ooOiero oOpa3oBaHUS,
IOCKOJIbKY, C OJIHOM CTOpPOHBI, OH 00ECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3Y4YEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JAPYroll CTOpOHBI, popMHUpYyET
JIOTUYECKOe M aOCTPAKTHOE MBIIUIEHHE 00YyYaloluXCcsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTHUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydarolivecsi OBIIaJI€BAOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KOTopas (GopMynupyeTr CBOU
JTOCTHKEHUSI B MaTEMaTUUeCKOU opme.

VY4eOHbIll Kypc anreOpsl M Havajl MaTeMaTHYeCKOTo aHallh3a 3aKjIa/IbIBaeT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHS YIKOHOMUKH U OOIIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh WX JJIs JaJbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM KU3HU. B TO ke Bpems oBliajieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMHM KOHCTPYKLMSIMH anreOpbl MU MaTeMaTUYeCKOTO aHajiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C NMOMOIIbI0O MHIYKIIMU U PACCYXKIATh AEAYKTUBHO, MCIIOIb30BaTh
000011IeHNe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOYYAarONIMeCs IMOIY4YaloT HOBBIA OIBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYalH,
UHTEpOpEeTallMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  MOpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSMH U UX aBTOPAMH.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 y4eOHbI wmaTepuali, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOJOKUTENBHONM  KOHUEHTpPAallMKM  BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yJibTar.

B ocnoBe Mmetonukum oOydeHHsi aireOpe W HadajllaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JEATeIIbHOCTHBIA MPUHIIUI O0yUYEHUS.

B crpykrype yueOHOro kypca «Anredbpa ¥ Haudajla MaTeMaTHYECKOIO
aHaJM3a» BBIICIICHBI CIIEIYIOIIUE COJIepKATeIbHO-MEeToquYeckue nuHuu: «Hucna
U BbhlUuCHeHus», «OyHK1uu U rpadukuy, «YpaBHeHUS U HEpaBeHCTBay», «Hauana
MAaTEMaTHYECKOro a”anuza», «MHOxkecTBa U JOTHMKa». Bce OCHOBHBIE



COZIePKATEIbHO-METOIMUECKUE JIMHUU W3YYAlOTCS Ha TPOTSHKEHUU JBYX JIET
o0y4yeHUs Ha YpPOBHE CpEIHEro oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTENICHHO HACHIMIAsCh HOBBIMH TeMaMHU W pas3zienamu. JlaHHBIH
y4eOHBIM KypCc SBJISETCS WMHTETPATHBHBIM, TIOCKOJBKY OOBCIMHSICT B cebe
colepkKaHNEe HECKOJIbKMX MAaTEMaTHYSCKHX JTUCIUIUIMH, TaKWX Kak airedpa,
TPUTOHOMETPHUS, MAaTEeMATHYECKUA aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUYECKasl
noruka u npyrue. Ilo mepe Toro kak oOydarommuecs: OBIaJeBalOT BcE Oolee
IIUPOKAM MaTEMaTHYECKUM aIlapaToM, Y HEX TOCIEI0BATEIBHO (POPMUPYETCS H
COBCPIIIEHCTBYETCS YMEHHE CTPOWTh MAaTeMaTHYECKYH) MOJIEeIb pPeaJbHOU
CUTYaIllH, MPUMEHSATH 3HAHUS, TOJyUYCHHBIC MTPU U3YYCHUH YYEOHOTO Kypca, JUIs
PEIICHHS CaMOCTOSTEIBHO CHOPMYITMPOBAHHOW MaTEMAaTUYCCKOM 3a7aud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprxareabHO-METOANYECKass JIMHUS «YUHuCia W BBIYMCIICHUS» 3aBepIIacT
(bopMHUpOBaHNE HABBIKOB HMCIIOIL30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpegHero o0Iiero
oOpa3oBaHHs 0co0O€ BHUMaHWE  yHeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIOMIMNX B CeOS MCIOJIb30BaHUE Pa3ITUIHBIX
dopM 3ammcu 4Ymcla, YMEHHE JelaTh NPUKUAKY, BBIOIHATH NPHOTMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IIEJBIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHUCEN  JIOTOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM W3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIEpaluu: JCIICHHUE HaIelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
paIMOHANBHBIX ¥ MPPAIMOHATBHBIX YHCEN, apu(OMETHUCCKUE OTEpaIiK, a TaKKe
U3BIICYCHUE KOPHS HATYpaTbHOM CTENEHU HA MHOKECTBE KOMIUIEKCHBIX YHCEN.
brnarogapsi mocnenoBaTelbHOMY PACHIUPEHHIO Kpyra HCIHOJIB3YEMbBIX YHCENl |
3HAKOMCTBY C BO3MOKHOCTSIMU WX TMPHUMEHEHUS NJIsl PEUICHUs Pa3IMYHBIX 3a7ad
dbopMupyeTcst pecTaBIeHHE O €IMHCTBE MAaTEMaTHUKU KaK HAyKd U €€ poiid B
MIOCTPOCHUHU MOJIETICH pPEeallbHOTO MHpa, IIMPOKO HUCIOJB3YIOTCS 0000IICHHE |
KOHKPETU3AIIHSI.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» pEaTM3yeTCs Ha TPOTSHKEHUU BCETO
o0ydeHUsT Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs, IOCKOJBKY B Ka)IOM
paznene IlporpaMMbl TIpPEeIyCMOTPEHO pelieHHEe COOTBETCTBYIOMIMX 3anad. B
pe3ynbrate OOydYarImuecs OBIAJCBAIOT PA3TUYHBIMA METOJAMHU  PEIICHUS
paIMOHANIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHWW, HEPABEHCTB W CHCTEM, a TaKXKe 3a/aad,
comepkammx mapameTpsl. [lomydeHHbIE YMEHUS WIMPOKO HWCIONB3YIOTCS TIPH
UCCiIeI0BaHNH (DYHKIIMA ¢ TTIOMOIIBI0 TMPOW3BOAHON, TIPH PEIICHUH MPUKIATHBIX



3a/1a4 U 3a7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIINUX 3HAYCHUN ()YHKIIUU.
JlanHasi coJiepkaTeibHasl JUHUS BKJIOUaeT B ceOsl Takke (popmMupoBaHue yMEHUU
BBIMIOJIHATH,  pacy€Tel 1o  dopmylaMm, mpeoOpa3oBaHus  palMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga IPOUCXOAUT  JajlbHEHIee  pa3BUTHE  AJITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIIUICHUST O0OydJaromuxcs, (GOPMUPYIOTCS HABBIKK JCAYKTHUBHBIX
paccyxjaeHud, paboTbl C  CUMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npemyiaraet d(PGEeKTUBHBIE MHCTPYMEHTBI JJI PEIICHUs] TPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ1a4, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKa HAYKH.

ConepxartenbHo-MeTonnueckass JuHus «DyHKMM W rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOIBKY B KaKOM-TO
CMBICIIE 3aJa€T MOCIIEI0OBATEIbHOCTh U3YUEHUsI MaTepuaia. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (YHKIIUHM, UX CBONCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMIA Ul pelIeHHs 3a7ad U3 JPYrux y4eOHBIX
IPEAMETOB U PEANBHON KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJM30M,
TaK U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [Ipu sTom Oombiioe BHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJTUYMHAMH, HCCIEOBaTh TMOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTtepuasr 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMEHUU
U HaBbIKOB, IIO3BOJIIIOUIMX BBIPAKaTh 3aBUCUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETU3AIIMH1, UCTIOJIH30BAaHUIO aHATIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTHYE€CKUX, TaK M MPHUKIAIHBIX 3a7ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpaduKky  CIOXHBIX (YHKIUN, OMpEAeNiaTh WX HAuOONbIINE W HaUMEHbIINE
3HAUEHUsS, BBIYUCIATH IUIOMAnU (Guryp m oOBEMBI TEJ, HAXOAWTH CKOPOCTH H
yCKOpeHusi TmpolieccoB. JlaHHas coaepkarelibHash JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTU IIOCTPOCHHUS MAaTEMaTHUYECKUX MOJIeJIed pealbHbIX CUTYallUH,
MO3BOJISIET HAXOJWUTh HAWJIy4Illee PEIIeHWE B TMPUKIAAHBIX, B TOM 4YHUCIE
COI[MATbHO-KOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUUYECKOTO
aHaju3a CIOCOOCTBYET pa3BUTUIO a0CTPAaKTHOro, (POPMAIbHO-JIOTUYECKOTO U
KpEAaTHUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHUKE M UCKyccTBe. OOyuaroniuecs y3HAIKOT O



BBIJIAIOIIUXCS PE3yJIbTaTaX, IMOJIYYECHHBIX B XOJI€ PAa3BUTUS MATEMATHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUS «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTH4YeCKOW JOruku. TeopeTuko-
MHO>KE€CTBEHHBIE TTPEJCTABICHUS TPOHU3BIBAIOT BECH KYPC IIKOJIBHON MaTeMaTUKHU
U TpejjaraloT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIMHSIONIUNA BCE pa3ieiibl
MaTeMaTUKU M €€ TMPWIOKECHUN, OHU CBA3BIBAIOT pAa3HbIE MAaTEMaTUYECKHUE
OUCHUIUIMHBL W HMX TPUIOKEHUS B e€auHoe 1enoe. IloaTomy BaxHO JaTh
BO3MOXKHOCTh OOy4YaromieMycss TIOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHONW MAaTeMAaTHKUA M UCIOJb30BATh €0 JJIsl BBIPAKEHUSI CBOUX MBICIEH.
Jlpyrum BaXKHbIM TPU3HAKOM MATEMaTUKW KaK HayKd CIIeAyeT MNpU3HaTh
CBOMCTBEHHYIO €W CTpPOroCTb OOOCHOBAaHMM U CIEOBAHUE OMNpPeeIEHHBIM
IpaBWwiaM  TMOCTPOCHUS  JIOKa3aTeIbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYKJECHUSI Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hadajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTH4YE€CKOI'O0 MOJEIUPOBAHUS, KOTOPBIE NPHU3BAHBI
CIIocOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHHUSI MOJENEH pearbHbIX
CUTyallUi, HWCCIEAOBAHMS HSTUX MOJENeH C TIOMOLIBI0 armapaTta ajiredopbl U
MaTE€MAaTHYECKOTO aHaJIu3a, WHTEPIPETAlHH TOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrpaMMBbl, IOCKOJIBKY BECh MaTEpUal
y4eOHOro Kypca IIUPOKO HMCHOJB3YETCs IS PelleHHs MPUKIATHBIX 3amad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJady  oOydaroluecs  pa3BUBAIOT
HAOJIIOIaTETFHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh H  KOHKPETH3UPOBATH  IPOOJIEMY.
JesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIlecce U3YUYeHUs BCeX TeM yueOHOTro Kypca «Anredpa u Hadamna
MaTEeMaTHYECKOTO aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3za» orBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoanyeckue apoou. IlpumeHeHue apobGelt U MPOUEHTOB IS
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE 4MCHA. PallMoHanbHbBIE W HUPPALMOHAIBHBIE YHCIIA.
ApudmeTndyeckue  omnepanuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YuCia U ero cBoicTBa. [IpubnamxEHHbIe BHIYKCICHUS, TTpaBUiIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C 1uenbiM mnokaszateneMm. bunHom HbioTona. Hcnonbs3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTHUECKUX
3a7a4 ¥ MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBLHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
JNENCTBUTENILHBIM MOKA3aTEIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsSiTUUHbIE W HaTypalbHbIE
Jorapu@Mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHS U ypaBHEHUs-cliecTBHs. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PEIICHUS IETbIX U APOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW I€peMEHHOW. JleJeHue MHOrodjeHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorousnensl ¢  LEIbIMU
koadunmenramu. Teopema Buera.

[TpeoGpa3oBaHs YUCIOBBIX BBIPAXKEHUHN, COIEPIKAIINX CTETICHH W KOPHHU.

HppaunonanbHbie YpaBHEHUS. OcHOBHbIE METO/IbI peLeHus
UPPalOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BBIPAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHOBHbIE METO/IbI penieHus
Jorapu(pMuUYecKuX ypaBHEHHM.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [Ipeobpa3zoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUUECKNX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cuUCTEMBI JIUHEWHBIX
ypaBHeHU. Ornpenenurens MaTpUlbl 2X2, €ro TreOMETPUYECKUW CMBICT H
CBOMCTBA, BBIYMCICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBI JIMHEMHBIX ypaBHEHWM. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
NOMOIIBIO MATPUILL U ONIPEAECITUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJIEIEH PEANbHOM CUTYalMd C ITOMOILBIO
yYpaBHEHUW W HepaBeHCTB. lIpyMeHEHHe ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJad U3 PA3JIUYHbIX OOJacTe HAYKH W peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnosunust ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB ¢ yHKIIHIA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI (PYHKITUU HA TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOCHUE X IPAPUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IIENIBIM MoKa3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYPaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEIECICHUE TPUTOHOMETPUUYECKUX
(GYHKITUH YHCIIOBOTO apTyMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEaJbHBIX IMpOLleCCaXx U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS IIOCJIeAOBaTeIIbHOCTEH. MeTtoj
MaTeMaTH4EeCKON VHYKLWH. MOHOTOHHBIE 51 OTpPaHUYECHHBIE
MOCJIEA0BATEILHOCTU. VICTOpHUS BO3HMKHOBEHHS MAaTE€MaTHYECKOTO aHAIM3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas u reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaroIas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH MeOMETPUYECKOU
MpOrpeccuu. JINHENHBINA U 3KCTIOHEHIHAIBHBINA POCT. Hucno e. @opmyiia CIOKHBIX
NpoOUEHTOB. lcnonp30BaHWe MNpOrpeccH Ui PELIEHHs pealibHbIX —3aj]a4
IIPUKJIATHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U ux cBoiicTBa. Touku paspbiBa. ACHUMIOTOTHI
rpadgukoB QyHkiui. CBoicTBa (YHKUMHA HENPEphIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3nUecKuil CMbICT NPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K TpaduKy (PyHKIIHH.

[IpousBoaHBIE  AIEMEHTAPHBIX  (QYHKUUH. IIpousBogHass  cyMMbl,
POU3BEICHHUS], YACTHOTO U KOMIIO3ULIUU (DYHKIIHA.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepalid HaJ MHOXKECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHMM 3a1ad U3 APYrux
y4eOHBIX ITPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOoypmui oOmui nenurens (ganee — HOJl) m HammeHslee ooOiee
kpatHoe (npanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMbI
3aMMCH KOMIUIEKCHOTO YHcla. ApHU(PMETHYECKHE OMNEpalui C KOMIUIEKCHBIMH
yuciamu. M3o0paxeHue KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu N-oi cTeneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U TEOMETPUUECKHX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  MOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. PellieHne TpUuroHoMeTpuyecKux HEpaBeHCTB.

OcCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/bl PEIICHHUS] CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JJOTapU(DMUUECKUX YPABHEHUM.

VYpaBHeHUs, HEPaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajad W3 Pa3JudHbIX 00JlacTell HAYKH W peajbHOU
KU3HU, HUHTEPIPETALUs MOTYyYEHHBIX PE3YIbTaTOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHHN U
HEPABEHCTB HAa KOOPAUHATHOM MIIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB (QYHKIUN AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NMPHU PELICHUU 3aJady M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KH3HHU.

Havana maTeMaTH4ecKOro aHaJIu3a

[IpyumeHeHne MpoU3BOAHON K UCCIENOBaHUIO () YHKIIMI HA MOHOTOHHOCTHh U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIErO0  3HAYEHUU
HENPEePhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHON [JII HAXOXKJICHUS HAWIY4YlIEro pEHICHUs B
OPUKIAOHBIX 3ajadax, sl OMNpENesIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucnenue
ompenenéHHoro uHTerpana mo ¢gopmyine Hetorona-JleOnmua.

[Ipumenenue wHTErpajga s HAXOXKACHHUS IUIOMIAAECH IMIOCKUX (QUryp u
00BbEMOB T€OMETPUUYECKHUX TEJL.

[Tpumepsl pemennii nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaTHueckoe
MOJICIMPOBAHME pEANbHBIX IPOLECCOB € MOMOUIbI0  Au(epeHInanbHbIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  oOIlecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYECHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUICKMX MAaTEMAaTHKOB U POCCUMCKOM MAaTEMATHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTHX JOCTWKEHHUUA B JPYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTH)KEHUN HAyKh U JEATEIbHOCThIO YUYEHOro, OCO3HAHUE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]1ay, PEIICHUI, PAaCCyXKI€HUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acIlleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHUS B
MHTEpPEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a >KU3HH, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAaHUE, COATTAHCHPOBAHHBIM PEKUM 3aHATHH U
OTIbIXa, PETyIsipHas (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHAIIBHOW  JESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOD
Oynymieit npodeccun U peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEM KU3HHM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HATPaBIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOU
Cpelbl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTMUECKUX MPOoOJIeM, OpUEHTAIUS
HA TPUMEHCHHE MaTEeMaTUYeCKUX 3HAHUM [JI1 penieHus 3aaad B 00J1acTH
OKpYXKarolel cpenpl, MUIAHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAayKd W  OOIIECTBEHHOW  MPAKTHKW, IMOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cdepbl YeIOBEYECKOH ESITeNIBHOCTH, ATAloB €&
Pa3BUTHA W 3HAYMMOCTH JUIsI Pa3BUTHS [MBUJIU3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYILIECTBISITh TPOEKTHYIO W HCCIEIOBATENIbCKYIO JI€ATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBUSA

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHSI TIOHATUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAINH,
OCHOBaHUSA JIJ1s1 000OIIEHHS M CPABHEHM I, KpUTEPUU IPOBOIUMOTO aHAJIU3A;

BOCIIpUHMMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIE, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3AKIIOUEHHM, YMO3aKIIOUEHUI N0 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO J10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMoco0 pemieHus ydyeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BapUMAHTOB  pEIICHUs, BbIOMpaTh HauOosiee  MOAXOASIIMH € y4€TOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHABJIMBATh MUCKOMOE M JaHHOE, (OpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHNUIO OCOOEHHOCTEN MaTeMaTHUYecKoro o0ObeKTa, sIBJICHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATEILHO (POPMYIHpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, HCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
IPENONIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUKU, NaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeacTaBieHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HAJEXKHOCTh uHbopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS MO XOJy PELICHHUs 3aJayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B X0j/ic OOCYXXJIEHHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
npoOJieMbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIlIeHUs, COMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3JWud€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH ¢opme
bopMynupOBaTh pa3HOTIACHsI, CBOM BO3PAKCHUS,

MPEJICTABIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIICIOBaHNS,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (opmaT BBICTYIUICHHS C Yy4€TOM 3a1ad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBHBLIC yqeﬁﬂme I[eﬁCTBHSI



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3aJ1ayi, BIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUICHUH C YYETOM HOBOM MH(pOPMALIHH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJIEKT:

BJa/J€Th HaBbIKAMU  [IO3HABAaTEJIBHOM  peQeKCMu Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAAETh
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Mpollecca M pe3ysbTara pelieHus
MaTeMaTU4YEeCKOU 3a1a4u;

NpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUH 3a7auH,
BHOCUTh KOPPEKTUBBI B JIE€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE pe3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATD NPUUNHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OLIUNOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYILIECTBA KOMaHIHONW W WHIWBHUAYaJbHOU
paboThl MpW pelleHHH YYeOHBIX 3aJady, MOPUHUMATh IeJib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThI, paclpeiesTh
BUIBl pabOT, JOroBapuBaThbcsa, OOCYKIAaTh MpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opmax paboThl (0O0CYXaAeHHUS, 0OMEH MHCHHM,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATbH
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJEHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce 0Oy4arouIuiicss MOJTYYUT CIETYIOIIHE
NPEIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM palodeill MporpamMMbl Y4eOHOTO
Kypca «Anredpa v Hadajga MaTeMaTHIECKOTO aHAIIN3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHIMHU: PAIMOHATBLHOE YHCIIO, OCCKOHEYHAsS
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMOHATBLHOE YHCJIO, MHOXECTBa
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYh JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JPpOOM W TPOIEHTHI IS PEIICHHWS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEaIbHOM KU3HU;

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUH;



CBOOOJHO ONEpUpPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIb30BaTh MOAXOASAIIYI0 (OPMY 3aIIUCU JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 33/1a4 U MPEJCTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEIICHHY,;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKAa3aTEeJIeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapu(dM uucia, AECITHUYHBIE WU
HaTypajibHbIE JOTapU(PMBI,

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSTHSAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCHUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, MPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMH: MHOTOUYIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSTH
JI€JICHHME MHOTOYJICHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLLIeHUs 3aa4;

CBOOOJHO OMNEpUPOBATh TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, ONpPENeNUTeNb MaTpulbl 2 X 2 U €ro IeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHWUS,
IPUMEHATh ONPENEIUTENN Ul PEIICHUS CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIMPOBATH PEAIBHBIE CUTYAllMH C MIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHEHU,
UCCIIEN0BaTh IIOCTPOCHHBIE MOJEIN C IIOMOIIBIO MATPULl U OIPEHECIUTENEH,
MHTEPIPETUPOBATH MTOIYyUYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAXKECHHI;

BBITIOJIHATD MPEOOPAa30BaAHMS YMCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBLHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
J0rapu(pMUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: HPPALUOHAIBHBIE, OKAa3aTEJIbHBIE H
Jgorapu(pMuUYeCcKrue ypaBHEHUS, HAXOJUTh UX PELIECHUs C OMOIIBI PAaBHOCHIBHBIX
IIEPEX0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEW;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbl A1 peoOpa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUII;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh  HeoOXoaumble  (QOpPMYIBl Ui  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)KEHUS, YPAaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BaTh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajareopsl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3aAaHus () yHKIIHH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk (QyHKIUH,
BBITIOJIHATH AJIEMEHTapHbBIE TIpeoOpa3zoBaHus rpaduKkoB HyHKIUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/JIHO OINEpPUPOBaTh TOHATHAMH: 4YETHbIE H HEUYETHBIE (DYHKIHUH,
nepuoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMBbI (YHKIUHM, HauOosblllee W HaWMEHbIIee 3HAaueHWEe (QYHKIMHU Ha
IPOMEXYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTEIEHHAs] (PYHKIUS C HaTypalbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIUU C HaTypalbHBIM U LEIbIM
nokaszaTeneM, rpauk KOpHs N-oif cTeneHu Kak (PyHKUIUMU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpOBaTh MOHATUSAMU: JMHEHHas, KBaJpaTU4Has U JIpOOHO-TMHEWHas
(YHKLIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPa(UKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMHUUEcKast
GbyHKIIMK, WX CBOMCTBAa U TrpadUKH, HCMONB30BaTh UX TpauKu ISl pelieHUs
YPaBHEHUM;

CBOOO/IHO OMNEpUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUrOHOMETPUUECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pPEHICHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
KHU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHajIu3a:

CcBOOO/IHO OMEepUPOBATh MOHATUSAMU: apudMeTHdeckass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIIasi T€OMETPHUUECKast MPOrpeccusi, TUHEHHBIN U
HKCMOHEHIUATBHBIA POCT, (JOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MPOTPECCHHU MAJISl PEIICHUs PEalbHBIX 3a]ad MPUKIATHOTO
XapaKkTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MaJIbIX;

CBOOOJHO OMNEpPUPOBATh TMOHATUAMH: HENpPEphIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HENpEpbIBHAs Ha OTpeE3Ke,
NPUMEHSTh CBOMCTBA HENMPEPBIBHBIX (DYHKIINI 1JIs1 pellieHus 3aa4;

CBOOOJTHO OINEpUPOBATh MOHATUAMM: TIEpBasi W BTOpas MPOU3BOJHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
NIBYX (PYHKIIM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKITUH;

UCIIOJIb30BaTh T'€OMETPUYECKUA U (PU3UYECKHM CMBICI NPOU3BOIHOM IS
pelieHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMEpUPOBaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOECTBAMM;

UCITI0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONIMCaHUsl PEaIbHbIX
IPOILIECCOB U SIBJICHUH, MPU PEIICHUH 3374 U3 APYTUX YUYEOHBIX PEIMETOB;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce 0OydYarOIIMICSA TOJYYUT CICAYIOIIHE
NPEIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIN3a:

Yuciia ¥ BHIYUCTICHUSA:

CBOOOJIHO OMNEpUpOBaTh TMOHATHSAMH: HATypaJlbHOE U 1LEJI0€ YHUCIO,
MHOKECTBAa HATYPAJIbHBIX M LEJbIX YHCEJ, HUCIOJIb30BaTh MPU3HAKH JEIUMOCTH
uensix yncen, HOJl u HOK HaTypanbHbIX 4nceln ISl pelieHus 3a1a4, NIPUMEHSITh
anroput™m EBkinna;

CBOOOIHO OMEpUpPOBAaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HATypaJIbHbIEC YMCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMILIEKCHBIX YHCeJ, MPEACTaBIsATh KOMIUIEKCHbIE 4HUCia B aireOpanyeckorl u
TPUTOHOMETPUYECKOH (QopMe, BBINONHIATh apU(PMETHUUECKHE ONEpaluyd C HUMU U
M300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE U
jgorapu(MuUYEecKue HEpPaBEHCTBA, HAXOJUTh WX PEIICHUS C MOMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
OPUMEHATh  HeoOXoauMmble  (HOPMyNbl IS PEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PalMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
jorapu(MUYECKUX YpaBHEHUM U HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHEIE, MoKa3aTeJIbHbIC,
jgorapumMudeckue W TPUTOHOMETPUYECKHE ypaBHEHUS U  HEPABEHCTBA,
coepKale MOIYJIu U MapameTphl;

MPUMEHATH TpadrUecKrue METOBI JIJIsl PEIICHUS YPAaBHEHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJCIMPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIEIM C KCIOJb30BAHHEM alllapara aireOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadHKd KOMIO3UIIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAaHUS U CBOMCTB KOMIIO3UIIUU JIBYX ()YHKITUI;

CTPOUTHh TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATh TOHATHUAMHU: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImii;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
IIPOILIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajan3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEE 3HaUeHUsI PYyHKIIMHU HEMPEePHIBHON Ha
OTPE3KE;

HCTIOJIB30BAaTh MPOU3BOAHYIO JJIS HAXOXKJACHHUS HAWIYYIIErO PEIICHHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUHAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeeHUs CKOPOCTH W YCKOPEHMs IMpoliecca, 3aJaHHOTro (opMmysol wiIH
rpaguKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpa3HAs, ONpPENEIEHHBIH
MHTErpaj, HaXOJWTh IEpPBOOOpA3HbIE JIIEMEHTAPHBIX (PYHKIHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAUTh IUIOIIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEICTABICHUE O MAaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpeE
cocTaBlieHUs TudPpepeHIaTbHbIX YpaBHEHUN;

pemaTe NpUKIaJHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
5 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TTOKa3aTeneM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIEHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokasarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BbIpAKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTensHOCTH U IPOTPECCUU 10
HenpepsiBuble pyHkiuu. [Iponssoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 136 10 0




11 KVIACC

KoanyecTBo yacoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n NMPOrpaMmblI Bcero Konrpoarrre o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 I/IccneILOBaHI:Ie (GYHKIMN ¢ TOMOUIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTpudeckne HepaBEHCTBA
4 WppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMHUUECKUX 12 1
ypaBHEHUI
8 3amayu ¢ mapameTpaMu 16 1
9 HOBTOPSHI/IG, o0o011eHue, cucreMaTu3anus 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakriieckue u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
1 MHoxecTBO, orepauy HajJ MHOKEeCTBaMHU 1
H X CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Panmonaneubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPUOANUECKHIE TPOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC MEPUOANICCKUE APOOH
5 [Ipumenenue npoOeii U IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a7a4
7 [Ipumenenue npoOeii U IPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a1a4
3 JlericTBUTENbHBIC YUCIIA. PallnoHaIbHBIE 1 1
HppalMoHalbHBIE YUCIIa
9 Apudmernueckue omneparuu ¢ 1
IENCTBUTEILHBIMA YHCIAMU
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIA
OKpPYIJICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHBIE MCTOABI PCICHUSA LCJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

16

MHorousieHsl ¢ HeIbIMi KO3 QULIneHTaMu.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

19

Martpuiia CUCTeMbI TUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
F€OMETPHUYCCKHUI CMBICI U CBONCTBA;
BBIYHCJICHHE €TI0 3HAUCHUS

20

Onpenenurens MaTpuLpl 2x2, ero
TE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYMCIIEHUE €TO 3HAUEHUS

21

[IpuMeHeHue onpeaenIuTens i peleHus
CUCTEMBI JINHEWHBIX YPABHEHUN




22

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHast padoTa: "PannonansbHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

@OyHK1HMS, CIIOCOOBI 3aJaHUsI PYHKIINH.
B3aumuo o6patHbie ¢pyHkiun. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbIe
npeoOpa3oBanusi rpaguKoB QyHKINN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkruu. Hynmu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dpynkiuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauGonsiee 1 HaumeHblllee 3HaYCHHE
(GYHKIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHetHas GyHKIUU

31

DJeMeHTapHOe UCCIeIoBaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHIHA

32

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTPOEHHE I'PaPUKOB ITUX (HYHKIIUI

33

Crernens ¢ LIEJIBIM MOKa3aTelneM. buanom




Hrrotona

Crerens ¢ IICIBIM MOKa3aTelieM. buaom

34 HeroTona
Crenennasi GyHKIUS C HATYPaJIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpaduk

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHH

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUH,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansubie ypaBHeHHs. OCHOBHbBIE

42 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHHsA. OCHOBHBIE

43 METO/IbI PELICHHS] HPPALUOHAIBHBIX
YpaBHEHUH
Wppannonanssble ypaBHeHH. OCHOBHBIE

44 METO/IbI PELIECHHS] UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

46 HppalMOHAIIbHBIX YPAaBHEHUM

47 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHHM
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHH

49 KakK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHbIM TOKa3aTesieM
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM [TOKa3aTelIeM
KonTtponpnas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. MpparmoHaibHbIe
ypaBHEHUS"

52 CreneHb C pallMOHAJIBHBIM MOKAa3aTEIEM U
e€ CBOICTBA

53 CreneHb C pallMOHAJIBHBIM MOKAa3aTeIeM U
e€ CBOICTBa

54 CreneHb C pallMOHAJIBHBIM NIOKA3aTENEM U
e€ CBOICTBa

55 IToxa3zaTtenbHast GpyHK1HMSA, €€ cBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
pelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka QyHKIUN A5

peLIeHNs ypaBHEHUI




[TokazarenbHbie ypaBHeHUs1. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3aTEIbHBIX 1
YpaBHEHUI
[Tokazarenbublie ypaBHeHus. OCHOBHbBIE

59 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 Kontponbnas pabora: "[lokazarensHas 1
¢yuknus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC ¥ HATYpATbHBIE JTOTAPU(MBI 1
[IpeoOpazoBanue BEIpAKEHUI, COIEPKALTUX

67 ’ 1
sorapudmsl

68 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIINX 1
Jorapudmel

69 [IpeoOpa3oBanue BEIpaKEHUH, COAEepPKALIUX 1
sorapudmel

70 Jlorapugmuueckast pyHKIMs, e€ CBONUCTBA U 1
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUN A5 1

peLIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUN A5

3 peuleHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE

74 METO/1bl peLIeHUs] JJorapu(PMUUECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bl pelIeHHs] JorapuPpMUIECcKux
YpaBHEHUU
Jlorapudmuuaeckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 Kontponbnas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmuaeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHT'€HC
YHICIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPEENIEHNE TPUTOHOMETPUUECKHUX

(GYHKLUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpe/IeNICHUE TPUTOHOMETPUICCKHIX 1
(GYHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

o1 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

92 [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX 1
BBIpAKECHUH

93 [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX 1
BBIPAKEHUI

94 Pemenne TpUroHOMETpUYECKUX YPaBHEHHIMA 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

96 Pemienne TpuroHOMETPUYECKUX YpaBHEHUN 1

97 Pemenne TpUroHOMeTpUYECKUX YPaBHEHHIMA 1

98 Pemenue TpuroHOMeTpHUUECKUX YpaBHEHHIA 1

99 Pemenne TpUroHOMeTpUYECKUX YPaBHEHHIMA 1

100 Pemenune TpUroHOMETpUYECKUX YPAaBHEHUM 1
KonTponeHas padoTa:

101 "TpUroHOMETPUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHHS"

102 ITocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS 1

nocliegoBaTeibHOCTEl. MeTon




MaTEMaTHYECKON MHIYKLIMU

MOHOTOHHBIE B OTpaHUYCHHBIC

103 nocyenoBarensHoCTH. MicTopust ananm3a
0ECKOHEYHO MaJIbIX

104 ApupmeTrueckas mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoHeuHo yObIBaroIasi reoMeTpudecKas
nporpeccust

107 CymMa GecKoOHEYHO YOBIBArOIIEH
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEHBIN ¥ SKCTIOHEHIIMATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonp30BaHue Nporpeccuu uisl peleHus
peanbHBIX 3a/1a4 IPUKIAJHOTO XapaKTepa

111 KonTponsHas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepriBHbIE (DYHKIIMHN U X CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'paKOB
byHKIMI

114 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo 1 MHTEPBAJIOB JUIsl pELIEHUS

HCEPaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMM 115 perieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

121 IlepBas 1 BTOpas Mpou3BOIHBIC KITUHA

VH

122 Ompenenenre, rTeOMETPUUECKHN CMBICTT
MPOU3BOJHOM

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMN

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

OM3BOJIHBIE DJIEMEHTAPHBIX KLUN
126 IT € pIemMe
OM3BO/IHBIE DJIEMEHTAPHBIX KLUN

127 IT

128 [IpousBoiHAst CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIINU (DYHKIUI

129 [IpousBoiHasE CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMIO3UINH (DYHKITUI

130 [IpousBoiHasE CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMIMO3UIINH (DYHKITUI

131 KonTtponsnas padora: "[IpouszBognas”

132 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "Oyakuun"
134 Wrorosas koHTposibHas paboTa 1 1
135 HroroBast KOHTpoJbHAS paboTa 1 1
136 HOBTOPGHI/IG, 000011eHHe, cCUCTEMATHU3AIUS 1
3HAHHH
OBIIEE KOJIJMYECTBO YACOB I10 136 10

[TPOI'PAMME




11 KVIACC

Koanyecto | Jlara uzydeHus
Ne i/ Tema ypoka
4acoB
Ilnan dakr

IIpuMmenenue npon3BOIHON K UCCIIEIOBAHUIO KIOIUH Ha

1 p POHSEO PyHu 1 01.09.2025
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMmenenue npon3BOIHON K UCCIIEIOBAHUIO KIOIUH Ha

2 p POHSEO PyHu 1 01.09.2025
MOHOTOHHOCTB U DKCTPEMYMBI
IIpuMmenenre Npon3BOIHON K UCCIIEIOBAHUIO KA Ha

3 P P Pyn 1 03.09.2025
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMmenenre Npon3BOIHON K UCCIIEIOBAHUIO KA Ha

4 p P Pyn 1 05.09.2025
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMenenne Npon3BOIHON K UCCIIEIOBAHUIO KIIUH Ha

5 P P Pyn 1 08.09.2025
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMenenue npou3BOIHON K UCCIIEIOBAHUIO KUK Ha

6 P P Pyn 1 08.09.2025
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxnenne HauOOJIBIIEro U HAUMEHBIIIETO 3HAYEHUS

7 . 1 10.09.2025
HETIPEPBIBHOW (PYHKIIMU HA OTPE3KE
Haxoxnenne HauOOJIBIIEr0 U HAUMEHBIIIETO 3HAYECHUS

8 . 1 12.09.2025
HEeMpephIBHOM (DYHKIIUU Ha OTPE3KE
Haxoxnenne HauOOJIBIIEr0 U HAUMEHBIIIET0 3HAYEHUS

9 . 1 15.09.2025
HEeMpepbhIBHOM (DYHKITUU Ha OTPE3KE
Haxoxnenne HauOOJIBIIIEr0 U HAUMEHBIIIETO 3HAYEHUS

10 . 1 15.09.2025
HEeMpepbhIBHOM (DYHKITUU Ha OTPE3KE
Haxoxnenne HauOOJIBIIIEr0 U HAUMEHBIIIET0 3HAYEHUS

11 . 1 17.09.2025
HEeMpephIBHOW (DYHKITUU Ha OTPE3KE

12 Haxoxnenne HanOOJIBIIIEr0 U HAUMEHBIIIET0 3HAYEHUS 1 19.09.2025




HENpPepbIBHON (DYHKIIMU HA OTPE3KE

HpI/IMCHeHI/IG HpOHSBOIIHOfI AJI HAXOXKACHHA HAWTYUIICT O

13 22.09.2025
peleHus B MPUKIIAAHBIX 331a9ax

14 [TpumMeHeHme MPON3BOTHON IS HAXOXKICHHUS HAWITYUIIETO 99 092025
peleHus B MPUKIIAIHBIX 3a1a9ax

15 [TpumMeHeHwe MPON3BOTHOM ISt onpenenerm CKOPOCTH U 94,09 2025
YCKOpEHHS Tpoliecca, 3aaHHOT0 (OpMYIIOi Wil rpadhukom

16 [IpuMeHeHne npon3BOIHOM s onpeaeneﬁfm CKOPOCTH U 96.09.2025
YCKOpEHHs TpoIiecca, 3aJaHHOTo (GOpMYIIoi Wil rpadukom

17 Komnozumust pyHKIHiz 29.09.2025

18 Komnosunus ¢pyHkumii 29.09.2025

19 Kommnozumus hyHkimii 01.10.2025

20 ['eomeTpuueckue 0Opa3bl ypaBHEHUH HA KOOPIUHATHON 03.10.2025
IJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHON 06.10.2025
IJIOCKOCTH

29 KOHTpOJIbHiIiI pabora: "VccinenoBanue GyHKIUI C TOMOIIBIO 06.10.2025
IIPOU3BOIHOM

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO IIEPBOOOPA3HBIX 08.10.2025

24 IlepBooOpa3Hble aneMeHTapHbIX GyHKUMM. [IpaBuia 10.10.2025
HaXO0XJCHUS MepBOOOPA3HBIX

25 IlepBooOpa3uble aneMeHTapHbIX QyHkumid. [IpaBuna 13.10.2025
HaXO0XJICHUS MepBOOOPa3HBIX

26 Wurerpan. ['eomerpuueckuii cMbICa UHTErpaja 13.10.2025

97 Brruucnenue f)l'[pe,[[eJ'IeHHOFO UHTerpaja no gopmyie 15.10.2025
Herorouna-Jleiibaumna

28 Brruucnenue onpeenéHHOro MHTErpaa rno gopmyie 17.10.2025




Herorona-JleitOHuLA

[IpumeHeHne uHTErpaia A HaX0AKACHUS TUIOIIAIEH TIITOCKHUX

29 1 20.10.2025
uryp

30 [IpuMenenne unTerpaa sl HaX0XKACHUS 00BEMOB 1 90.10.2025
Te€OMETPUIECKUX Tell

31 [Ipumeps! pemennii qudppepeHnnaibHbIX YpaBHEHUM 1 22.10.2025

32 [Ipumeps! permennii qudppepeHnnaibHbIX YpaBHEHUM 1 24.10.2025

33 MareMaTHuecKoe MOJICITUPOBAHUE peaJ'II)HI:IX IIPOIIECCOB C 1 95 10.2025
oMO1IbI0 U depeHInaTbHbIX YpaBHEHUN

34 KoutpoabsHnas padora: "[leppooOpa3nast u uaterpan” 1 25.10.2025

35 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU 1 27.10.2025

36 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1 27.10.2025

37 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1 05.11.2025

38 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1 07.11.2025

39 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1 10.11.2025

40 OT60p KOpHEH TpI/Il“OfIOMeTpI/I‘IeCKI/IX YPaBHEHUH C TOMOUIBIO 1 10.11.2025
TPUTOHOMETPUUYECKOH OKPYKHOCTH

41 OT10op KOpHEH TpI/IFO}-IOMeTpI/I‘ICCKI/IX YpaBHEHHUH C TOMOIBIO 1 12.11.2025
TPUTOHOMETPUUYECKON OKPYKHOCTH

42 OT10op KOpHEH TpI/IFO}{OMeTpI/I‘{eCKI/IX YpaBHEHUH C MOMOIIBIO 1 14.11.2025
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT10op KOpHEH TpHrovHOMeTqueCKHX YpaBHEHUH C MOMOIIBIO 1 17.11.2025
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemenune TpuroHoMeTprYECKUX HEPABEHCTB 1 17.11.2025

45 Pemenune TpuroHoMeTpMUECKUX HEPABEHCTB 1 19.11.2025

46 Pemenune TpuroHoMeTpruuECKUX HEPABEHCTB 1 21.11.2025

47 Pemenune TpuroHoMeTpruECKUX HEPABEHCTB 1 24.11.2025




KonTpoabnas padora: "['paduky TpUrOHOMETPHUYECKUX

48 5 1 24.11.2025
¢ynkuuit. Tpuronomerpudeckue HepaBeHCTBA"
49 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTENbHBIX HEPABEHCTB 1 26.11.2025
50 OcCHOBHBIE METO/IbI PEILICHUS IOKA3aTENbHBIX HEPABEHCTB 1 28.11.2025
o1 OcCHOBHBIE METO/IbI PEILIEHUS TIOKA3aTEIbHBIX HEPABEHCTB 1 01.12.2025
52 OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTeNbHBIX HEPABEHCTB 1 01.12.2025
53 OcHOBHBIE METO/IbI PEILIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1 03.12.2025
o4 OcCHOBHBIE METO/IbI PELIEHUS JOTapU(PMUIECKIX HEPABEHCTB 1 05.12.2025
55 OcHOBHBIE METO/IbI PEIIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1 08.12.2025
56 OcHOBHBIE METO/IbI PEIIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1 08.12.2025
57 OCHOBHBIE METOJIbI PEIICHUS UPPAITHOHAIBHBIX HEPABEHCTB 1 10.12.2025
58 OCHOBHBIE METOJIBI PEIICHUS UPPATHOHAIBHBIX HEPABEHCTB 1 12.12.2025
59 OCHOBHBIE METOJIBI PEIICHUS UPPAITHOHAIBHBIX HEPABEHCTB 1 15.12.2025
60 OCHOBHBIE METOJIBI PEIICHUS UPPATHOHAIBHBIX HEPABEHCTB 1 15.12.2025
61 I'paduaeckue MeToAbl PEIICHHUS HPPAITMOHATBHBIX YPaBHEHUM 1 17.12.2025
62 I'paduaeckue MeToAbl peICHUs] HPPAITMOHATBHBIX YPaBHEHUM 1 19.12.2025
63 I'paduaeckue MeToAbl pelICHHS MOKa3aTeIbHBIX YPaBHEHUN 1 22.12.2025
64 I'paduaeckue MeToApl pelIeHHs TTOKa3aTeIbHBIX HEPAaBEHCTB 1 22.12.2025
65 I'padmyeckue meTopl pelieHus TorapupMUIECKUX ypaBHEHUI 1 24.12.2025
66 I'padrueckue METOIbI PEICHHS JTOTAPUPMHUUECKUX 1 26.12.2025
HEpPaBEHCTB
67 I'padrueckue MeTo1bl pelIeHHs JTOrapuPMHUUECKUX 1 99,12 2025
HEpPaBEHCTB
68 I'paduueckue MeTo b1 pemerm NOKa3aTeIbHbIX U 1 99,12 2025
norapu(pMUUECKUX ypaBHEHUH
69 I'padrueckue MeTOIbl peleHHs MOKa3aTeIbHbIX U 1 12.01.2026




norapu(pMUUECKUX ypaBHEHUI

I'padmyeckue MeTo bl peleHus IOKa3aTeIbHBIX U

70 1 12.01.2026
Jorapu()MUIECKUX HEPABEHCTB

71 I'padmyeckue MeTOIBI PEeIICHUS TIOKA3aTeIbHBIX U 1 14.01.2026
Jorapu(MUIECKUX HEPABEHCTB

7 KouTpoabHas padora: I/IppaHvI'/IOHaJ'II)HI)Ie, MOKa3aTeIIbHBIC U 1 16.01.2026
norapuMudecKkue HepaBeHCTBA

73 Kommiekcubie uncia. Anredpanyeckas u 1 19.01.2026
TpUTOHOMETpHUECKast (DOPMBI 3aITUCH KOMILIEKCHOTO YHCiIa

74 KommiekcHbie uncia. Anredpanyeckas u 1 19.01.2026
TpUTOHOMETpHYECKast (DOPMBI 3aITUCH KOMILIEKCHOTO YHCiIa

75 ApubdmMeTnueckue ornepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMHU 21.01.2026

76 ApudmMeTnueckne ornepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMHU 23.01.2026

77 N300pakeHne KOMIIEKCHBIX YHCE Ha KOOPAWHATHOM 1 96.01.2026
MJI0CKOCTH

78 N300pakeHne KOMILIEKCHBIX YHMCeI Ha KOOPIUHATHON 1 96.01.2026
IJI0CKOCTH

79 ®opmyna Myaspa. KopHu N-0#i CTENEHN U3 KOMIIJIEKCHOTO 1 98.01.2026
qucna

80 ®opmyna Myaspa. Kopau N-oif creneHn U3 KOMILIEKCHOTO 1 30.01.2026
qucna

81 [IpuMeHeHre KOMIUIEKCHBIX YUCEN I PelieHus GU3NIECKUX 1 02.02.2026
Y TEOMETPUYECKUX 3a]1a4

82 KonTpoabsnas padora: "KoMmiiekcHsle uncna" 1 02.02.2026

83 HarypanbHble u nensie ynucna 1 04.02.2026

84 HarypanbHble u nensie yncna 1 06.02.2026

85 [IpuMeHeHne npu3HaKOB ACIUMOCTHU LEIbIX YHCEI 1 09.02.2026




86 [IpuMeHeHne npu3HAKOB ACIUMOCTHU LEIbIX YHCEIT 09.02.2026
H MMCHCHHC IIPU3HAKOB ACIINMOCTH LCJIbIX YHUCCII. HO n

87 p p a 11.02.2026
HOK
H MMCHCHHC IIPU3HAKOB ACIINMOCTH LCJIbIX YHNCCII. HO n

88 p p A 13.02.2026
HOK
H NMCHCHHUC IIPU3HAKOB ACJTIMMOCTHU LCJIbIX YUCEII: OCTATKU I10

89 p p 16.02.2026
MOI[y.]'IIO
H NMCHCHHUC ITPU3HAKOB ACJTIMMOCTHU LCJIbIX YUCEII: OCTATKU I10

90 p p 16.02.2026
MO)IYJ'IIO
H MMCHCHHUC IITPU3HAKOB NCJINMOCTHU LECJIBIX YUCCII. aJITOPUTM

01 p p a H p 18.02.2026
EBKJ’II/I}I& JJIs1 peIHeHI/Iﬂ 3a1a4 B LCJIbIX YUCIIaX

92 KoutpoabsHas pa6ora: "Teopus nensix uncen" 20.02.2026
CucreMa ¥ COBOKYIIHOCTh VPaBHEHUU. PaBHOCHIIbHBIE

93 yn M 24.02.2026
CUCTEMBI U CUCTEMBI-CJICACTBUA
CucreMa ¥ COBOKYIIHOCTh VPaBHEHUU. PaBHOCHIIbHBIE

94 yn M 24.02.2026
CHUCTEMBI U CUCTEMBI-CJICACTBUA
OCHOBHI—:IG METOAbI PCHICHUA CUCTEM U COBOK HOCTeﬁ

95 peter yn 25.02.2026
paHI/IOHaJ'IBHBIX ypaBHCHI/II/I
OCHOBHLIG METOAbI PCIICHUA CUCTEM U COBOK HOCTeﬁ

96 P ! i 27.02.2026
I/IppaHI/IOHaJ'IBHBIX ypaBHeHI/II/I
OCHOBHLIG METOAbI PCHICHUA CUCTEM U COBOK HOCTeﬁ

97 petter yn 02.03.2026
ITIOKA3aTCJIbHbBIX ypaBHeHI/II/I
OCHOBHLIC METOAbBI PCHICHUA CUCTEM U COBOK HOCTeﬁ

08 petterry yn 02.03.2026
ITOKA3aTCIIbHBIX ypaBHeHI/II/I
OCHOBHLIC METOAbI PCHICHUA CUCTEM U COBOK HOCTeﬁ

99 p € yn 04.03.2026
norapuMUYECKHX ypaBHEHUI
OCHOBHLIC METOAbBI PCHICHUA CUCTEM U COBOK HOCTeﬁ

100 p yn 06.03.2026

norapu(pMUUECKUX ypaBHEHU I




HpI/IMeHeHI/Ie CHUCTCM K PCHICHHWIO MAaTCMAaTUUYCCKUX 3ada4 U

101 3a/1a4 U3 pa3IMYHbIX 00JaCTeN HAyKH U pealbHOM KU3HHU, 1 11.03.2026
MHTEPIPETAIHS MOJYICHHBIX PE3yIbTaTOB
[IpumMeHeHne CUCTEM K PEIICHUIO0 MaTeMaTHYECKHX 33/1a4 U
102 3a/1a4 U3 Pa3InIHBIX 00JIACTeH HAYKH M peaTbHOM JKH3HH, 1 13.03.2026
WHTEPIpPETAIHS MOJYICHHBIX PE3yIbTaTOB
[IpumMeHeHre HEPaBEHCTB K PEIICHUIO MAaTEMAaTHIECKUX 3a7a4
103 Y 33J1a9 U3 pa3IMIHbIX 00JacTell HAyKH U PealTbHOM JKHU3HH, 1 16.03.2026
WHTEPIPETAIHS OTYICHHBIX PE3yIbTaTOB
KonTpoabHas padora: "Cucrembl palilmOHaIbHBIX,
104 MppalMOHAJIbHBIX TTOKA3aTENbHBIX U JTOTapU(PMUYECKUX 1 16.03.2026
ypaBHeHUH"
105 PanmonansHbIE ypaBHEHUS ¢ TapaMeTpamMu 1 18.03.2026
106 PanmionansHbIC HEPABEHCTBA C TTapaMETPaMHU 1 20.03.2026
107 PanmionanbHbBIE CUCTEMBI ¢ TapaMeTpamMu 1 21.03.2026
108 HppanmonanbHble ypaBHEHHS, HEPABEHCTBA C TTapaMeTpaMu 1 30.03.2026
109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1 30.03.2026
110 [TokazaTenbHbIC ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMH 1 01.04.2026
111 IToka3zaTenbHbIC CHCTEMBI C TTapaMETPAMHU 1 03.04.2026
112 Jlorapudmuueckue ypaBHEHUs, HEPAaBEHCTBA C MMapaMeTpaMu 1 06.04.2026
113 JlorapudmMudeckre CUCTEMBI ¢ ITapaMeTpamMu 1 06.04.2026
114 Tpuronomerpruyeckue ypaBHEHHUs ¢ TapaMeTpaMu 1 08.04.2026
115 TpuronomeTpruueckue HEpaBEHCTBA C TapaMeTpaMu 1 10.04.2026
116 TpuronomeTpruyecKue CUCTEMBI C TIapaMeTpaMu 1 13.04.2026
117 [Toctpoenue u HccnveL[OBaHHe MaTCMaTI/I‘-ICCIfI/IX MoJienei 1 13.04.2026
pEabHBIX CUTYaIlMi C TIOMOIIbIO YPaBHEHUI C MapaMeTpamMu
118 [TocTpoenue u uccaegoBaHUE MATEMATUYECKUX MOJIEeH 1 15.04.2026




peaNbHBIX CUTYalUd C IOMOILBIO CUCTEM YPABHEHHH C
rnapaMeTpamu

HOCTpOGHI/IG M UCCJICIOBAaHNE MAaTEMAaTUUYECKHUX MOJICICH

119 pEaJIbHBIX CUTYalui C IIOMOILBIO CUCTEM yPaBHEHUH C 17.04.2026
napameTpamMu

120 Kounrtpoabnas padora: "3agaun ¢ mapamerpamn” 20.04.2026

191 }:IOBTOPGHHG:' 0000111eHe, CCTeMaTH3allns 3HAHUH 20.04.2026
YpaBHeHU

12 }:[OBTOpeHHe:‘ 000011eHNe, CHCTeMaTH3aIns 3HAHHH: 22 04.2026
YpaBHEeHM

123 [ToBTOpeHnue, 0600IICHNE, CHCTeMUaTmaum 3HAHWH: 24.04.2026

"YpaBHenus. CucteMbl ypaBHEHUN"

124 {[OBTOpGHI/Ie, (')‘606H16HI/IG, CHCTEeMaTH3aIus 3HAHU: 27.04.2026
Hepasencraa

125 '1‘_[OBTOpeHI/Ie, (')‘606H16HI/IG, CHCTEeMaTH3aIus 3HAHU: 27.04.2026
Hepasencraa

126 }:IOBTOpeHHe, c:6o6meHHe, CUCTEeMaTH3alusl 3HAHUH: 29 04.2026
Hepasenctaa

197 'I‘IOBTopeHHe, O606IHCHI/I€, CI/ICTGI:/'IaTI/ISaI_II/Iﬂ 3HAHUU: 04.05.2026
[IpousBoaHas u e€ mpuMeHEeHHE

128 'I‘IOBTopeHHe, O606IHCHI/I€, CI/ICTGI:/'IaTI/ISaI_II/Iﬂ 3HAHUU: 04.05.2026
[IpousBoaHas u e€ mpuMeHEeHHE

129 }:IOBTopeHHe, O606IJ.ICHI/IC, CI/ICTGI:/'IaTI/IL’»aI_II/ISI 3HAHUU: 06.05.2026
[IpousBoaHas u e€ MpUMEHEeHHE

130 }:IOBTOpeHHe, 00o01eHue, CI/IC'TeMaTI/IL’»aI_II/ISI 3HAHUU: 08.05.2026
WuTerpan u ero npuMeHeHHe

131 [ToBTOpenue, 0000IIeHNE, CHCTEMAaTH3aIUs 3HAHUI: 13.05.2026

"CDYHKI_[I/II/I"




[ToBTOpenue, 0600IIeHNE, CUCTEMAaTU3aIUs 3HAHUI:

132 " " 1 15.05.2026
OyHKIMHU

133 'ITIOBTOpeHI/'I'e, o0o011eHne, cucTeMaTu3aus 3HaHU: 1 18.05.2026
O yHKIMU

134 HroroBasi KOHTpoJbHasi padoTa 1 18.05.2026

135 Hrorosasi koHTpoOJILHAsSI padoTa 1 20.05.2026

136 [ToBTOpEHUe, 0600IICHNE, CHCTEMAaTH3aIlNs 3HAHUI 1 22.05.2026

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KITIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BeIUUCIEHUS
11 OnepupoBaTh TOHATHSMH: pPAalMOHATBHOE W JEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUYHAs APOOb, TPOLIEHTHI
12 BemonaaTe  apudmeTnyeckne — Omepanuu ¢ PAaldOHAIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaAMHU
13 BEIMonHATE TpUOIMKEHHBIC BEIYUCICHHS, UCTIONB3YS TIPAaBUIIa OKPYTIICHUS,
' JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHH
OnepupoBaTh HNOHATHUAMM: CTENEHb C IIEJbIM IOKa3aTelleM, CTaHJIapTHas
14 ¢dopma 3amucH JEHCTBUTENIBHOIO YKCIA, KOPEHb HATypaJbHOM CTENeHH;
' UCIOJb30BaTh MOAXOAIYI0 (OPMY 3aIUCH JCHCTBUTEIbHBIX YUCEN IS
peleHus MPaKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAaHT€HC NPOU3BOJILHOTO YIJIa;
1.5 UCNOJb30BaTh  3alMCh  IPOM3BOJBHOIO  yrja  uepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKLIUU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTh NMOHATUAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 palMOHATIBLHOE, UppalnroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHUE
99 BbInonHaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQKEHUII M pemaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalMOHANIbHBIX YPAaBHEHUH U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHS M HEPABEHCTBA JUIS PELICHHs MaTeMaTHYeCKUX
' 3aJa4 M 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKu U pealbHOW )KU3HU
MojenupoBaTh peajbHblE CHTyallUM Ha S3bIKe anreOpbl, COCTABIAThH
2.5 BBIpQXKEHHUS, YPAaBHEHUS, HEPABEHCTBA 0 YCJIOBHIO 3aJa4yH, HCCIEI0BATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara anreopbl
3 OyHKIMH U TpaduKH
31 OmnepupoBaTh MOHATUSAMU: (QYHKIHS, COCOOBI 3aaHusl QyHKLINHU, 00JacTh

ONpeNeNeHnusT W MHOXKECTBO 3HayeHMH (QyHKIMH, rpaduk QyHKIHH,




B3aMMHO 00paTHbIe (PYHKIUU

OnepupoBaTh NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKLIWHU, HYIH

32 (YHKIMH, POMEKYTKH 3HAKOMIOCTOSIHCTBA
3.3 Ncnonb3oBath rpaduke GyHKIUH 151 peIICHUST ypaBHEHUI
3.4 CtpouTth U unTaTh rpadUKN TUHEHHOW (YHKIMH, KBaAPATHIYHOW (YHKITUH,
CTCTICHHOH ()YHKIIMH C TEJIBIM TIOKa3aTelieM
Wcnonp3oBate rpaduku  QyHKOMNA JUIS  WCCIIEIOBAHUS TPOIECCOB U
3.5 3aBUCUMOCTEH TP PEHICHUH 3aJa4 U3 APYTHX y4eOHBIX NPEIMETOB U
peanbHOM )KU3HU, BBIPAXKATh (POpMyIaMu 3aBUCUMOCTH MEXy BeTUIMHAMU
4 Hauana maTeMaTnueckoro anaiansa
41 OnepupoBaTh TOHSTUSMHU: TIOCIEAOBATEIBHOCTh, apudMeTnueckas u
' reoMeTpuuecKasi Iporpeccuu
49 OnepupoBaTh TOHATHAMH: OCECKOHEYHO YOBIBAIOIIAs TEeOMETpUYECKas
' porpeccusi, cyMmma 0€CKOHEYHO yOBIBAIOIIECH TreOMETPHIECKON MPOTPecCun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOMCTBA TMOCJEAOBATEIBHOCTEH W MPOTPECCUU IS
' pelieHus peanbHBIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSAMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOYKECTBAMH
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar s ONUCaHUs
5.2 peanbHBIX TPOIIECCOB U SIBJICHUH, NMPU PEUICHUHN 3a7a49 U3 JPYTUX y4eOHBIX
MIpeIMETOB
5.3 OnepupoBaTb  MOHATUSMU:  OMpeeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro o001ero o0pa3oBaHusi
pe3yJibTara
1 Uucna v BBIYMCIEHUS
OnepupoBaTh MNOHATUSAMHU: HaTypaJlbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKK JIEIMMOCTH LEJbIX YHUCEN, Pa3JIoKEHUE YHCIIa Ha MPOCThbIE
MHOYUTENH JJIs1 PELICHUS 3a7a4
1.2 OnepupoBaTh NOHIATHEM: CTENIEHD C PALIMOHATIBHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATUSAMHE: JorapudM 4Yucia, AECATUYHBIC W HATypalbHBIC
' norapumMel
2 VYpaBHEHUS 1 HEpAaBEHCTBA
2.1 [IpumeHsaTH CBOWCTBA CTeMEHW s MPeoOpa3OBaHUS  BBIPAKEHUH,




ONICPpUPOBATH TMOHATHUAMMU: TIOKA3aTCIIBHOC YPABHCHUC HW HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BemonnaTe mpeoOpa3oBaHUs BBIPAKEHHM, COICPIKALINX JIOTapH(MBI;

2.2 ONEpUPOBATh MOHATUSAMU: JIOTAPU(PMUYECKOE YpPABHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB
2.3 Haxoauts perienust npocTefHInxX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHSATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pElLICHHUE;
24 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJIS1 pEIICHUs IPAKTHUECKUX
3aza4
25 Haxomuts pemenns npocTelmx CUCTEM U COBOKYITHOCTEN PallMOHAIIBHBIX
' YPaBHEHHMI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha s3bIKe anreOpbl, COCTaBIATh
2.6 BBIPQ)KEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 3aJayH,
HCCIIEI0BaTh MOCTPOEHHBIE MOJIENH C MCIIOJb30BaHUEM amapara aareOpsbl
3 OyHKIMHN 1 TpapuKH
OnepupoBaTh TMOHATUSAMHU: [epHOAUYEcKas (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMmMa (YyHKUWHU, HauOoJibllee U
' HauMeEHblIlee 3HaueHUs (YHKIUU Ha MPOMEXKYTKE; HCIOJBb30BaTh UX IS
rccaeaoBaHus QYHKINUH, 3aJaHHOU TPapuKOM
OnepupoBaTh MOHATHAMH: TpadUKH MOKA3aTEIbHOH, JOorapuMHUIECKOU U
3.2 TPUTOHOMETPUYECKUX (PYHKIUH; wu300pakaTh HMX HAa KOOPAMHATHOU
IJIOCKOCTH M UCIIOJIB30BATH IS PEIICHUs] ypaBHEHUI 1 HEPABEHCTB
33 N3o0paxaTh Ha KOOPAMHATHON TIOCKOCTH TpaUKU JIMHEWHBIX YpaBHEHUN
' U UCTOJIb30BaTh UX JJISl PELICHUS] CHCTEMBbI INHEHHBIX YpaBHEHUH
3.4 Ucnonb3oBate rpaduku QyHKUMHA JUIS  KCCIENOBAaHUS TMPOIECCOB U
' 3aBUCHUMOCTEH U3 APYrUX YUEOHBIX TUCHUIUIMH
4 Havana maTemaruueckoro ananusa
OnepupoBaTh MOHATUSMU: HENpPepbIBHAST PYHKIUA, TPOU3BOIHAS (DYHKIINH;
4.1 UCIOJIb30BAaTh F€OMETPUYECKUM M (DU3MUECKUN CMBICI TPOU3BOIHON IS
peleHus 3a1au
4. Haxonuth  mpou3BOAHBIE  3JIEMEHTAPHBIX  (YHKIHM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKLUH
Hcnonp3oBaTh  NMPOM3BOAHYIO Ui MCCIENOBaHMSA  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, NPUMEHATh PE3YJIbTaThl HCCIEIOBaHUS K
HOCTPOEHHIO IPahuKOB
44 Hcnonb30BaTh MPOU3BOIHYIO JUISI HAXOXKJEHUS HAWJIY4dIIEro pPELICHUS B
' MIPUKJIAIHBIX, B TOM YHCJIE COLUAIbHO-O)KOHOMUYECKHX, 3aa4ax
45 OnepupoBaTb MNOHATUSAMH: TMEpBOOOpa3Has M UWHTErpajig; IOHUMATh
' reoMeTpUYecKuil 1 (pU3NYECcKHii CMBICT HHTETpaja
46 Haxonuthk nmepBooOpa3Hbie 3JIeMEHTAPHBIX (YHKUUN, BBIYUCISATh UHTETPA

o ¢popmyne Herotona — JleiiOawuia




4.7

Pemars IMPUKIAAHBIC 3ada4d, B TOM YHUCJIC COLNUAJIBbHO-3KOHOMHNYCCKOIO U
(bu3u9IecKOro XapakTepa, CpeJIcTBAMU MaTEeMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Koxn
1 Yucna v BIYMCICHUS
Panponanbupie unciaa. OOBIKHOBEHHbIE M JIECATUYHbIE JPOOM, IPOLIEHTHI,
11 OeCcKOHEUHbIE MepuoIndeckre Apoou. ApupmMeTHIecKue onepanuy ¢ paroHaIbHBIMU
' qucllaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpakeHul. [IpuMenenune qpobeii 1 npoueHToB
JUIS pellieHrs MPUKIATHBIX 337a4 U3 Pa3IMUHbIX OTpaciiell 3HaHUW U peanbHON KU3HU
JelicTButenbHbIe YKcia. ParoHansHble U HppalioOHaIbHBIC Yncia. ApupMeTHIECKre
1.2 | omepammu c ACHCTBUTEIBHBIMH YHUCIaMH. [IpuUOMIMKEHHBIE BBIYMCICHHS, TpaBUIIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA pe3yabTaTa BHIYUCICHUN
Creniens ¢ mnenbiM nokazateneMm. CtanaapTHas Gopma 3armucu JeHCTBUTEITBHOTO YUCIA.
1.3 | Hcnonb3oBaHue noaxofsmedl GopMbl 3amucu ACHCTBUTENbHBIX YUCEN AJS pEIIeHUs
IIPAKTUYECKUX 3a1a4 U IPEICTABJICHUS JaHHbBIX
14 ApubmMeTnuecknii KOpEeHb HATypaJIbHOW cTeneHu. JIeHCTBuS ¢ apupMETHYECKUMHU
' KOPHSIMH HaTypaJIbHOW CTEIIEHU
15 CuHyCc, KOCMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOrO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIEC MPE0OPa30BaAHMS
99 IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopmyiIbI
53 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meroa
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | Pemenue uppanroHaIbHbIX YPABHEHUH 1 HEPABEHCTB
2.6 | PemieHue TPUrOHOMETPUYECKUX YpaBHEHUN
57 [IpumeHeHne ypaBHEHUIN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3aJa4 U 3a/1a4 U3
' pa3nUyHbIX 00JacTel HAyKH U peanbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oyukius, crnocodbl 3amanus ¢yHkuuu. I'paduk QyHxnumu. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 OOnacte ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkumu. Hymum QyHkuum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIMH
3.3 | Crenennas (QyHKIMS C HaTypaJlbHBIM U II€JIbIM MOKazateneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 TpuronomeTpuueckass OKPYKHOCTb, OIpPEACICHHE TPUTOHOMETPUYECKUX (YHKIUH
' YHCIIOBOTO apryMEHTa
4 Hauana maTemaTnueckoro anainmsa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3aJaHUs  IOCJIENOBATENLHOCTEH. MOHOTOHHBIC
' OCJIEI0BATENLHOCTH
Apudmernueckass W TEOMETpPHYECKas TPOTpecCHH. beckoHeYHO yObIBaromias
4o | TEOMETPHYECKas NPOrpeccHs. Cymma O€CKOHEYHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. @Dopmyia CIOXKHBIX MPOIEHTOB. VICIOJNB30BaHWE MPOTPECCUU TS
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHo»xecTBa 1 JIOTUKa
MHoxecTBO, omepanuu Haj MHOXecTBaMu. Jluarpammer Oinepa — Benna.
5.1 | IlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO ammapara JUisi OINHCAHHS —PEaTbHBIX
MIPOIIECCOB | SIBJICHUH, PH PEIICHUH 3a/1a4 U3 IPYTUX ydeOHBIX PEIMETOB
5.2 | Ompenenenne, TeopemMa, CIeJICTBHE, JOKA3aTCILCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Hatypanbnble u uensie yncina. [IpusHaku 1e1MMOCTH EeNbIX YHCes
1.2 Crenenb ¢ paliMoHaIbHBIM MOKa3aresieM. CBOMCTBA CTEEHU
1.3 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIE JOTapHPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COIEPIKAIINX JOTapHPMBbI
2.2 [IpeoOpaszoBanue BEIpaKEHUH, COIEPIKALIUX CTENICHH C PAIlMOHAIBHBIM IMOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl TUHEHHBIX YpaBHEHHH. PellieHre npukiaIHbIX 3aa4 ¢ MOMOIIBI0 CUCTEMBI
' JINHENHBIX YPaBHEHUH
2.7 CucTeMbl ¥ COBOKYITHOCTH paIllMOHATIBHBIX YPABHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMAaTHUECKUX 3a]ad
' Y 3aJla4 U3 pa3INdHbIX 00JacTel HAyKU U peabHOM KU3HU
3 OyHKIMH U TpaduKH
Oynkuus. [lepuonmdeckue ¢yHkuun. [IpoOMEKYTKH MOHOTOHHOCTH ()YHKIIHH.
3.1 MakcumMymbl W MUHUMYMBI GyHKkuuu. HawuOonpliee W HauMeHbIlee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpaduKu




3.3

[Toxa3zaTtenpHas u norapudmuyeckas GyHKINUN, UX CBOWCTBA U TPaPUKH

3.4 Hcnonb3oBanue rpadukoB GyHKIUH U pelIeHus] ypaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadgukoB PyHKIUH 11 UCCISIOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpPU PEIICHWH 3a7ad W3 JPYIHX Yy4YeOHBIX MPEIMETOB H
peanbHOM KU3HU
4 Hauana matemaTnyeckoro aHanusa
4.1 HenpepeiBHbie GyHKIIMH. MeTOT HHTEPBAJIOB ISl pEIICHUS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3neMeHTapHbIX QYHKUIUNA. DOpMyNbl HaX0XACHHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEJECHUSI U YACTHOTO (YHKIIMM
[IpumeHeHne MNPOU3BOJHOM K HCCIEAOBAHUIO (PYHKUMH Ha MOHOTOHHOCTh H
4.4 skcTpeMyMbl. HaxoxaeHne HauOoJsblIero M HaUMEHbBILIEro 3HaueHUs (QyHKIUM Ha
OTpe3Ke
[IpumeHeHne MPOU3BOIHON ISl HAXOXKIACHUSI HAWITYYIIEro pelieHus B MPUKIaTHBIX
4.5 3a/auax, JUIsl OMpeAeNIeHUs CKOPOCTH TIpoIlecca, 3aJaHHOro (opmysnon uimu
rpaduxkom
4.6 [TepBooOpaznas. Tabmuiia mepBooOpa3HBIX
4.7 Huterpain, ero reomerpuveckuii 1 GU3MYECKUd CMBICI. Brrancienue uHTErpaia mo

dhopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Bnagenue MeromamMu J0Ka3aTeNbCTB, aIrOPUTMAMHU pELICHHS 3a7ay;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NPU3HAK, [OKA3aTelbCTBO,
pPaBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh MX; YMEHHE (POPMYIHPOBATH
oOpaTHO€ M MPOTUBONOJIOKHOE YTBEP)KJIEHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHUH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHUS IPU PELUICHUH 33]1a4, OLIEHUBATh
JIOTHYECKYI0  TMPaBWIBHOCTh  PACCY)KJIEHUH; YyMEHHE  OINepHUpOBaTh
MOHATHSMH: MHOKECTBO, MOJMHOKECTBO, ONEpaly HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  ajis
OTIMCAaHUS pPealbHBIX MPOIECCOB U SIBJICHUN W MpPU PELIECHUU 33734, B TOM
YHCclie U3 JIPYruX y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMU:
rpad, cBs3HBINA rpad, 1epeBo, HUKI, rpad Ha IUVIOCKOCTH; YMEHUE 33/1aBaTh
U OMHCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE YHCIO,
CTEIEHb C LIETIbIM I0Ka3aTeseM, KOpeHb HaTypalbHON CTENEHU, CTEIEHb C
paLlMOHATIBHBIM IOKA3aTelleM, CTENEeHb C JCHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTAaTOK M0 MOMYJIIO, PAallMOHAJIBHOE 4YHCIIO, UPPAalMOHAIBHOE YHUCIIO,
MHOXECTBA HATYpaJIbHBIX, IEJbIX, PpAlMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCcel; YMEHHE HCII0JIb30BaTh PU3HAKU JIEIMMOCTH, HAMMEHBIINN 00Imuii
JIeTUTEeTh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIeHNH 3aj7ay; 3HAKOMCTBO C Pa3JIMYHBIMM TMO3MIIMOHHBIMH CHCTEMaMU
CUUCIIEHUS; YMEHHE BBITIOJIHSATH BHIYMCIICHUE 3HAYCHUN U TIpeoOpa3oBaHus
BBIpQXKEHUH CO CTeNeHsMH M Jiorapupmamu, npeodpazoBaHus JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

oCJICA0OBATCIIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, reoMcTprudccKad




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUpPOBATh MOHATHAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
NPOM3BOJUTH apU(PMETHYECKHE NEHCTBHS C KOMIUICKCHBIMH YHCIIAMHU;
MIPUBOJIUTH MIPUMEPHI HCIOIb30BaHUSI KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: palMOHAJbHbIE, HpPpPALMOHAIbHBIE,
MoKa3aTejabHble, CTENEHHBbIEe, JorapupMuyYecKiue, TPUTOHOMETPUYECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIIEpUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHMEe, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh
YpaBHEHUM, HEPABEHCTB MW CHCTEM; YMEHHME penlaTb YypaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3IMYHBIX NPUEMOB; pELIATH
YpaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C [apaMeTpOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JJIs PEIICHHUS MaTEMaTHYECKHUX

3a/laq U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HHU

YMmenue omnepupoBaTh MNOHATHSAMH: GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblllee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HeNpepbIBHAs (YHKIIHS, aCUMOTOTHI rpaduka
GbyHKIIMM, TiepBas W BTOpas MPOW3BOJHAS (YHKIUU, T€OMETPUUYECKUI U
(u3nuecKuii CMBICI TPOU3BOJHOM, MepBoOOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIYUCIISITH ~ IPOM3BOJHBIE  CYMMbI, IPOMU3BEJEHUSA, YAaCTHOTO U
KOMIO3UIMH (DYHKIUH, HAXOOUTh ypaBHEHHE KacaTenbHOU K Trpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJIHYIO JUISI HCCIEAOBaHUA (DYHKIUH,
HaxOJUTh HauWOOJbIINE M HAUMEHBIINE 3HAYeHUs (QYHKIHHA; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHWEM ammapara MaTeMaTH4ecKOro
aHallM3a; TPHUMEHSTh TMPOU3BOAHYIO JUISI HAXOXACHUS HAMIYUIIETO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(bu3nueckux 3a7adax; HaXOAWTh TUIOMATU U 00BEMBI PUTYp C MOMOIIBIO




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJACIMPOBAHUA C

noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKIMiA, JMHeWHas QYHKIUS, KBaapaTHYHAs (QYHKIHS,
panmoHanpHas (GYHKOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMu, OOpaTHBIE TPUTOHOMETpUYecKne (YyHKIMHU, TOKa3aTelnbHas WU
norapupmuueckas (GyHKIUU; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHuss  TrpadukoB  (QyHKIUH,
WCTIONb30BaTh TPaQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad U3 APYruX YYeOHBIX NPEJIMETOB M 33734 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUUN Ui pelleHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3a7a4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBWKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIyT, HAJIOTH, 33a4id U3 0OJACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHHS, YpaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBbl IO YCJIOBMIO 3aJ[aud, HCCIEJO0BaTh IOJIYYEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3ylIbTaTOB, YMEHUE MOJEIHPOBATH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEOBATh
IOCTPOCHHBIE ~ MOJENM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yiibTart

YMeHue omnepupoBaTh MOHATUAMU: CpeaHee apu]MeTHdecKoe, MeHaHa,
HauOoJiplllee U HaMMEHbILIee 3HAUYEHUs, pa3Max, AUCHEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE 4YHCJIOBOr0 HabOpa; yMEHHE HU3BJIEKaThb, MHTEPIPETUPOBATH
UH(pOpMaLMIO, IPEACTAaBICHHYI0 B Ta0lIMIaxX, Ha AMarpammax, rpadukax,
OTpaXKarollyl0 CBOWCTBA PEajbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
UHQOpMALMI0O C TOMOIIbIO TabiaWll W JuarpamMM; HCCIIEAOBaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM Tpaduyeckux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; Ipa)UuecKu UCCIEeI0BaTh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUArpaMM paCCCUBAHUS U JIMHEHHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMH: CIy4aWHBIA OIBIT U CllydalHOe

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/]0B; TNPUMEHSTh
(GopMyNbl CIHOXKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyiny beprymnn, komOuHaTopHbIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpeleliecHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHJAapTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH  paclpeneieHuss ¥  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHuil; ymeHne
WCTIOJIh30BaTh CBOWCTBA M3YyYCHHBIX PACTpEeACICHUN Ul PEUICHUs 3a/1ad;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIINX 4YHCENT B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHUSAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HplOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KACHUS IUIS PEHICHUs 3a1ad; OICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHSTUAMM: TOYKa, MpsMasi, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUMA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM YTroj, CKpeUuUMBaroluecs: IpsMble, NapaiieIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy TMpsSMOW U TUIOCKOCTBIO, YroJl MEXAY IJIOCKOCTSIMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HPSIMBIMU,
paccTosiHie MEXAY IUIOCKOCTSMHU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/a4 U3y4eHHbIe (DAKTHI U TEOPEMBbl INITAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, pPElIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUEC 3a1a9U
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATL (GUIYpbl, 00BEM GUrYpHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0O, mnapanienenunes, Opu3Ma, NOHUpamuia, (urypa U TMOBEPXHOCTbH
BpallleHus, IWINHIP, KOHyc, map, cdepa, miomans chepsl, MI0MmaIb
MOBEPXHOCTH MHUPAaMUAbI, TNPHU3MBI, KOHyca, IWIMHApa, 00BEM KyOa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUEHUs KOHYCa M IWJIMHIPA,

nmapalyiCJIbHBIC OCH HWJIK  OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdepsl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M IMOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUsI, B TOM YHUCIIE C MIOMOLIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(opMynHpOBaTh OINpEaeNICHHs] U3y4aeMbIX (HUTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
ONnpoBepraTh MX; YMEHUE MPOBOJAUTH KilaccUpUKauioo (Guryp Imo
pa3IUYHBIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHBIE

MOCTPOCHUS
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VYMmenne OIICpUpOBATH IIOHATUAMMU: JIBHUXKCHUC B IMPOCTPAHCTBCE,
MapaJuIeNIbHBIN TTePEeHOC, CHMMETPHUSI Ha IIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHble UM TOJOOHBIE (DUTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIH30BaTh T€OMETPHUCCKAE OTHOIICHHUS TIPH
peiCcHUHU 3aJa4; HaxXOAWUTb TI'COMCTPHYCCKHUEC BCIMYMHBI ()IJ'II/IHa, yroiu,
IJI0IA b, 00BEM) MPHU PEIICHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U
W3 pEaJbHOM JKU3HHM, YMEHHE BBIYHMCISATH TI'E€OMETPUYECKHE BETMYHHBI
(nmuHa, yrom, Imomaab, OO0BEM, IUIOMIATL TMOBEPXHOCTH), HCIOIB3YS
M3y4YeHHbIE (OPMYyNIbl M METOJbI, B TOM YHMCIIE: IUIOIAb MMOBEPXHOCTU
nUpaMubl, MPU3MBI, KOHYCa, UWIMHIpA, IUIomans cdepbl; 00bEM Kyoa,
OPSAMOYTOJbHOIO MapajuleNienunesia, MOUpaMUbl, MPU3MBblL, UIHHIPA,

KOHYCa, [l1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MO0OHBIX (UTYP
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAd CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PA3JI0KCHHC BCKTOpa IIO 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YIOJI MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTO

U PEIICHUA TCOMECTPUYCCKUX 3a/1a4 U 3aJia4 JPpYTIux y‘IC6HLIX MpeaAMETOB
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YMmenue BLI6I/IpaTB MOAXOAAIINNH METO, IS peuicHuA 3aaa4u; NTOHUMAHUC
3HAYUMOCTHU MATEMATUKHU B MU3YYCHUU TPUPOIHBIX H O6I.I.I€CTB€HHLIX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pacClio3HaBaTh TIIPOSABIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC IMMPUBOJAUTL ITPUMCPBI MAaTCMATUUCCKUX

OTKPBITUM POCCUICKON U MUPOBON MAaTeMaTUYE€CKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbubie u nenbie yncia. [Ipu3Haku JeTMMOCTH LENbIX YUCel
12 Pammonaneupie  umucima. OOBIKHOBEHHBIE € JCCSATHYHBIC JIpOOU, TMPOICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMU HATypaJIbHOW CTETICHN
14 Crenens ¢ 1enbpIM nokaszarenaeMm. CTeneHb ¢ pallMOHaIbHBIM MoKa3aTeneM. CBolcTBa
' CTETIeHU
15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJIbHBIC JOTaPHUPMBbI
JelictButenbHple  4Hucia. Apudmerndeckue omepanuu ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIE BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BIUMCICHUH
1.8 [IpeoOpazoBaHue BhIpaKEHUN
1.9 KommnekcHsie yncna
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHs
2.4 [TokazarenbHbie U orapudMUIecKre ypaBHEHUS
2.5 Lenblie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppannonansHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPUIIbI
3 OyHKIUY U TpapUKH




Oynkius, cnocoObl 3amanus ¢yHkiuuu. I'padux ¢ynkumu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuuu. Hymun ¢yHknuu.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIUH. HanGomnpimee W HanMEHbIIEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (yHKIUS C HATYpajdbHBIM M LEJNbIM IoOKa3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if creneHu
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyina CII0KHBIX MPOIIEHTOB
4 Hauana MmaTemMaTn4eckoro aHaiamsa
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