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HOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MpOrpamMMe CpeaHero oliiero oopa3zoBaHus,
IOCKOJIbKY, C OJIHOM CTOpPOHBI, OH 00ECHEeYMBAET MHCTPYMEHTAIbHYIO 0azy s
U3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOpOHBI, popMHUpYyET
JIOTUYECKOe M aOCTPAKTHOE MBIIUIEHHE 00YyYalolMXCcsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UHPOPMATUKHU, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
IucIMIUIMH. B paMkax JaHHOro y4eOHOro Kypca oOydarouiuecss OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeTr CBOU
JTOCTHKEHUSI B MaTEMaTUUeCKOU opme.

VY4eOHbIli Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHIECHIIMM Pa3BUTHS YIKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUA U B
MIOBCEIHEBHOM KM3HU. B TO ke Bpems oBllajieHue aOCTPAaKTHBIMU U JIOTHUYECKHU
CTPOTMMHM KOHCTPYKLIMSIMH anreOpbl MU MaTeMaTHYecKOTO aHaiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C MOMOIIBI0 MHAYKLIHHU U pacCcyk’aaTh JAEAYKTUBHO, UCIIOJIb30BATh
00001IeHNe W KOHKpETH3allhl0, a0CTparupoBaHUE M aHaJOruo, (opmMupyer
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xoxe usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanM3a» OOy4YaroIIMecs IMOMy4YaloT HOBBIA OMBIT PEIICHUS TPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CUTYyalluH,
UHTEpOpETallMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  MOpUMEpPaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MaTEMaTUHYECKUMH OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 y4eOHbI wmaTepual, CHOCOOCTBYIOIIHIMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOJOKUTENbHONM  KOHUEHTpPAallMKM  BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTH 33 IOJYyYECHHBIH
pe3yibTar.

B ocnoBe Mmetonukum oOydeHHsi aireOpe W HadallaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JEATeIIbHOCTHBIA MPUHIIUI 00YUYEHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICIICHBI CIEYIOLIUE COJIepkKATEeIbHO-MEeToquYecKue nuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukny, «YpaBHeHUS U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoxkecTBa U Joruka». Bce oOCHOBHbIE



COZlepKaTeIbHO-METOIMICCKUE JIMHUW W3YYalOTCS Ha TMPOTSHKCHWH JBYX JIET
o0y4yeHUs Ha YpPOBHE CpEAHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTENICHHO HACHIMAsSCh HOBBIMH TeMaMHU W pa3zenamu. JlaHHBIH
y4eOHBIM Kypc SBJISETCS WMHTETPATHBHBIM, TIOCKOJBKY OOBCAMHSICT B cebe
collepKaHNEe HECKOJIbKMX MAaTEeMaTHYeCKHX TUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUS, MAaTEeMATHYECKHA aHaJIM3, TEOPHS MHOXKECTB, MaTeMaTHYeCKas
noruka u npyrue. Ilo mepe Toro kak oOydaromuecs OBJaAeBalOT BcE Oosee
IIMPOKAM MaTEMaTUYECKUM alllapaToM, Y HEX TOCIEI0BATEIBHO (POPMUPYETCS H
COBEPIIIEHCTBYETCS YMEHHE CTPOWTh MATEMATHUECKYI) MOJENb peaabHOM
CUTYaIllH, PUMEHATH 3HAHUS, TTOJIYYCHHBIC MPU U3YYCHUU y4eOHOTO Kypca, JUIs
PEIICHHS CaMOCTOSTEIBHO CHOPMYITMPOBAHHOW MaTEMAaTHYCCKOM 3a7aud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepikaTeIbHO-METOANYECKas JMHUS «YuCiia M BBIYKMCICHUS» 3aBEpIIacT
(bopMHUpOBaHNE HABBIKOB HMCIIOB30BaHUS JICUCTBUTEIBHBIX YHCE, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBaHHs 0co0O€ BHUMaHWE  yHeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOIINX B CeOS MCIOIB30BAHUE Pa3TMUHBIX
dopMm 3ammcu 4Ymcna, YMEHHE JHeaTh NPUKUAKY, BBITONHSATH MPUOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEIBIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB pPacCMaTpHBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIEpaluu: JICIICHHUE HaIelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE OTNEPAINU, a TaAKKE
U3BIICYCHUE KOPHS HATYpaJIbHOM CTENEHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
brnaromapss mocnenoBaTelbHOMY PACHIUPEHHIO Kpyra HCIHOJIb3YEMbBIX YHCEN |
3HAKOMCTBY C BO3MOKHOCTSIMA WX MPUMEHEHUS NJIsl PEUICHUsS Pa3IMYHBIX 3a7ad
dbopMupyeTcsi Tpe/ICTaBIeHUE O €IMHCTBE MaTEeMaTHUKU KaK HAyKd U e€ poiid B
MOCTPOCHUHM MOJIETICH PEealbHOTO MHpA, IIUPOKO HCIOJB3YIOTCS 0000IICHHE |
KOHKPETHU3AIIHSI.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» peEaTM3yeTCs Ha TPOTSHKEHUU BCETO
o0y4eHUsT Ha YpPOBHE CpEIHEro oOmero o0pa30BaHUs, MOCKOJIBKY B KaXJIOM
paznene IlporpaMMbl TIpPEeIyCMOTPEHO pelieHHE COOTBETCTBYIOMIMX 3ajad. B
pe3ynbTaTe OOydYaroIIHuecs OBIAJCBAIOT PA3TUYHBIMA  METOJAMU  PEIICHUS
paIMOHANIBHBIX, HWPPAIMOHAIBHBIX, TIOKA3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajad,
comepamux mapaMerpsl. [lomydeHHbIE YMEHUS WIMPOKO HWCIONB3YIOTCS TIPH
UCCIIe0BaHNH (DYHKIIMI C TTOMOIIBI0 TMTPOW3BOAHON, TIPH PEIICHUH MPUKIATHBIX



3a/1a4y ¥ 3a/lay Ha HaXO0XJAEHHE HauOOJbIIMX U HAMMEHBIIMX 3HaYEHUN (YyHKIUU.
JlanHas conep:kaTesibHas JUHUS BKIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHHM
BBIMOJHATH  pacu€rel 10  (opmylaMm, npeoOpa3oBaHUs  PaLUOHAIBHBIX,
UPPAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUH, a TaKKE BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga IPOUCXOAUT  JAJbHEHIIEE  Pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIIJIEHUSI O0ydYaroImuxcs, GOPMHUPYIOTCS HAaBBIKU J1€1YKTHBHBIX
paccykJaeHud, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeacTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraet d(PQGEeKTUBHBIE MHCTPYMEHTBI Ui PEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUSA «DyHKUMM © TpaduUKU» TECHO
NEeperieTaeTcsl ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATENBLHOCTh U3YUEHUsI MaTepuaia. M3yueHne CTeneHHou,
MOKa3aTeIbHOM, JIorapu(MUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWUCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMIA Ul pelIeHHs 3aJad U3 JPYrux y4eOHBIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJM30M,
TaK U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [lpu sTom Oombiioe BHUMaHHE
ynensiercss (GOPMHUPOBAHUIO YMEHUsSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BETUYMHAMH, HCCIEOBaTh TMOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofepKaTeIbHON JIMHUU HAIleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IMO3BOJIAIOUIMX BBIPAKATH 3aBUCUMOCTH MEXAY BEJIMYMHAMU B
pasnmuuHON opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIeHNIO M KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJISET
CYILIECTBEHHO PAaCUIUPUTh KPYr KaKk MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ady,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uku  CIOXKHBIX (QYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIIHE
3HAUEHUS, BBIYUCIATH IUIOMAAU (Guryp m oOBEMBI Ten, HAXOAUTh CKOPOCTH U
YCKOpeHHusl mpoueccoB. /JlaHHass coaepikaresnbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOCHHUSI MATEMAaTHYECKUX MOJEIIEN pEalbHbIX CHTYAIUU,
MO3BOJISIET HAXOAUTh HAWJIydllee pPEUICHWE B MPUKIATHBIX, B TOM YHUCIE
COLIMAIbHO-3KOHOMUYECKUX, 3aa4aX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMaTHYECKOTO
aHaju3a CIOCOOCTBYET pa3BUTUIO aOCTPAaKTHOrO, (POPMAIbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HaIKT O



BBIJJAIOIIUXCSL pe3yJibTaTaX, NOJYYEHHBIX B XOJI€ pPAa3BUTUS MATEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUS «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOTUKU. TeopeTHKo-
MHO>KE€CTBEHHBIE TTPEJCTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOW MaTEMAaTH KU
U TpejjaratoT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIMHSIONIUNA BCE pa3ieiibl
MaTeMaTUKU M €€ TMPWIOKECHUN, OHU CBA3BIBAIOT pa3HbIE MAaTEMaTUYECKHUE
OUCHMUIUIMHBL W HMX MPWIOKEHUS B e€auHoe 1enoe. IloaTomy BaxxHO nAaTh
BO3MOXKHOCTh OOydYaromieMmycss TMOHMMaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK
COBPEMEHHONW MAaTeMAaTHKUA M UCIOJb30BATh €0 JJISl BBIPAXKEHUSI CBOUX MBICIEH.
Jlpyrum BaXHbIM TPU3HAKOM MATEMaTUKW KaK HayKd CIIeAyeT MNpU3HaTh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHUN W CJEJOBaHUE OMNPEACIEHHBIM
IpaBWwaM  TMOCTPOCHUS  JIOKA3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTAMHU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00ydJaromuxcs, MO3BOJISET UM CTPOUTH CBOU PACCYKJIECHUSI Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTUIECKOTO MBIIILICHHUS.

B yueOHOM Kkypce «Anrebpa W Hadajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTH4YE€CKOI'O0 MOJEIUPOBAHHUS, KOTOPHIE IPHU3BAHBI
CIIocOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHHSI MOJENEH peanbHbIX
CUTYyalluid, HWCCIEAOBAHMS HSTHUX MoOJeNied C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTHYECKOTO aHaJu3a, WHTEPIPETAlHH TOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrpaMMBbI, IOCKOJIBKY BECh MaTEpUal
y4eOHOro Kypca IIUPOKO HCTIOJB3YETCsA IS PelleHUs MPUKIATHBIX 3amad. [lpu
pEIIeHUH  pEabHbIX  MPAaKTHYECKUX  3aJady  oOydJaromipecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCS,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh TO (OPMHUPOBAHWIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce M3YUYEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHAIN3a.

Ha w3ydenune yueOHOro kypca «AnreOpa W Hayalia MaTEMaTHYECKOTO
aHanu3za» orBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue apoou. IlpumeHeHue apobGelt U MPOUEHTOB IS
peLIeHUs NPUKIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTtndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  YHucCIaMu.  Moayib
JEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIe BBIYKCICHUS, TTpaBUiIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI ISl PEIICHUS MPAKTUISCKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NENCTBUTENILHBIM MOKA3aTEJIEM.

Jlorapudgm umcmna. CpoiicTBa jorapudma. JlecsaTUuHble W HaTypalibHbIE
Jorapu@Mel.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHsS U ypaBHEHUs-ciiencTBHUs. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PEIICHUS IEIBIX U APOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOro4JIeHbl OT OJHOW IE€pPeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHorousnensl ¢  LEIbIMU
koadurnmenramu. Teopema Buera.

[TpeoGpa3zoBaHus YUCIOBBIX BRIPAXKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI peueHus
UPPalOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUI, COJIEPKALIUX JIOTaPUPMBI.

Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHbIE METO/IbI penieHus
Jaorapu(pMUYecKuX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHU. PellIeHre TPUrOHOMETPUUECKUX YPABHEHU.



Pemienue cucreM JIMHEHHBIX YypaBHEHHMU. Marpuiia CHUCTEMBI JIMHEHHBIX
ypaBHeHUU. Ornpenenurens MaTpUulbl 2X2, €ro TreOMETPUYECKUN CMBICH U
CBOMCTBA, BBIYMCICHHUE €r0 3HAYEHUS, IPUMEHECHHE OIPENCIUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHWM. PellleHrne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue IIOCTPOCHHOW MOJEIU C
NIOMOIIBIO MATPUILL U ONIPEAECITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
yYpaBHEHUW W HepaBeHCTB. lIpuMeHEeHHe ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJad U3 PA3JIUYHbIX OOJacTe HAYKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKuU. B3auMHO o00paTHble (QYHKIMH.
Komnosunust ¢yskmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB ¢ yHKIIHIA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. YETHbIe U HeuéTHbIe GyHKIMU. [lepuoanueckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHHs (PYHKITUU HA TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOCHUE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa 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 GyHKITUH IS PEIICHUS ypaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKHUX
(GYHKIIUH 9HCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B peEajbHBIX IMpollecCax U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauyana maTeMaTH4eCKOro aHajmu3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS IOCJIedOBaTeIIbHOCTEH. MeTtoj
MaTeMaTH4eCKON WHYKIHH. MoHoTOHHBIE u OTpaHUYEHHbIE
MOCJIEA0BATEILHOCTU. VICTOpHUS BO3HMKHOBEHHS MAaTE€MaTUYECKOTO aHAIM3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas U reoMmeTpuyeckasl mporpeccuu. beckoHeuHo yObIBaroast
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOM
MPOrpecCu. JINHENHBINA U 3KCTIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoUEHTOB. lcnonp30BaHWe MNpPOrpeccHu i PEHIEHHs pealibHbIX —3aj]a4
IIPUKIIATHOTO XapakTepa.



HenpepriBubie ¢GyHkimum u ux cBodcTtBa. Touku paspbiBa. ACUMIITOTHI
rpadgukoB QyHkiui. CBOHCTBa (YyHKUMU HENpPEepBIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojaHble GyHKIMHU. OnpeaeneHue, reOMeTPUIECKUNA U
(du3nUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QPYHKUUH. [IpousBogHass  cyMmbl,
POU3BEICHHUS], YACTHOTO U KOMIIO3ULIUU (DYHKIIHMA.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepalid HaJ MHOXXECTBAMU M HX CBOMCTBA. Jluarpammbl
Oiinepa—Benna. IlpuMeHeHHe TEOPETHMKO-MHOXECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX ITPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHMUS.

11 KIIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOospmmi oOmui nenurens (ganee — HOJl) m HammeHslnee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o moayito, anroputmMa EBkinaa s peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcla. ApHU(PMETHYECKHE OMNEpalui C KOMIUIEKCHBIMH
yuciamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIIJIEKCHBIX YHCEN JIJISl PeIIeHNs PU3NYECKUX U T€OMETPUUECKHX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPHUYECKHMX  YpPaBHEHH C  TIOMOIIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTHU. PellieHne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHUS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX,
UppalMOHANBHBIX, MOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHUM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpuMmeHeHne  ypaBHEHMH, CUCTEM UM  HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJad W3 Pa3judHbIX 00JacTell HAYKH U peajbHOU
KU3HU, HUHTEPIPETALUs TOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAMHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHUs ypaBHEHMH M HepaBeHCTB. | 'paduueckue
METO/IbI pELIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELICHUHU 3aJady M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIN3a

[IpumeHeHue Mpou3BOAHON K MCCEeNOBaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUU
HENpPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM I HAXOXKJICHUS HAWIY4dlIEro pEHICHUs B
NPUKIAOHBIX 3aj]adax, s ONpPENeNIeHHs CKOPOCTH W YCKOPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

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

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp
00BbEMOB T€OMETPUUYECKHUX TEJL.

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICJIMPOBAHME pEANbHBIX MPOLECCOB € MOMOUIbI0  Au(epeHInanbHbIX
YPaBHEHHM.



IVNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUSA VYYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTH>KEHUSIM POCCHUICKMX MAaTEMAaTHKOB U POCCUHUCKOW MAaTEMATHUYECKOM MIKOJIbI,
UCIIOJIb30BaHUE DJTHUX JOCTWKEHHUH B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a]a4, PEIICHUI, PacCyKJAeHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aclleKTaM Pa3IuyHbIX BUIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
MHTEpPEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a >KU3HH, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (37I0pOBOE MHUTAaHHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3NUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYJIOMIO0Us, HHTEpEC K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit npodeccun W peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTb M  CIOCOOHOCTh K  MareMaTH4eCKOMY  OOpa3oBaHHI0 U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HATPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYypbl, TOHUMAHUE BIUSHUS
COIMATTbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUAIbHON
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTMUECKUX MPOoOJIeM, OpUeHTAIUS
HA TPUMEHECHHE MaTEeMaTUYeCKUX 3HAHUM [JI penieHus 3aaad B 00J1acTH
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIeH Cpeibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKd W  OOIIECTBEHHOW  MPaKTHUKW, IMOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cdepbl YeIOBEYECKOH ESITeIIBHOCTH, ATAloB €&
Pa3BUTHUS W 3HAYMMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUPa,
TOTOBHOCTh OCYIIECTBISITh TPOEKTHYIO W HCCIEIOBATENIbCKYIO I€ATEIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BAaTh CYLIECTBEHHBbIE MPU3HAKM MAaTeMaTHYECKHUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

BOCIIpUHHMATh,  (HOPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO 10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiIMbIE€ ¥ OT MPOTUBHOIO), BEICTPAUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BapUMAHTOB  pEIlICHUs, BbIOMpaTh  HauOosiee  MOAXOASIIMU € y4€TOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBarebcKue AeCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (GOpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro oObEeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH O0OOIIEHHS W BBIBOJBI MO pe3yJibTaTam
OpOBENEHHOTO  HAOMIOJEHUs, HCCIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
MPENOJIOAKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpMAIUKU, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIUIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeacTaBIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, TPEJICTABIATh €€ B PA3IMUHBIX (PopMax,
WUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
IEIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHWS MO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B X0j/ic OOCYXXJIEHHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI,
npoOJieMbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIE Ha ITOMCK
pEIlIeHUs, COTMOCTABISATh CBOU CYXKACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3Wyud€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOM ¢opme
bopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

MPEJICTaBIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (PopMaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBHLIC yqeﬁﬂme HeﬁCTBHH



Camoopranusauus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3a]1ayi, BIOUPATh CIIOCOO PEIICHHS C
y4ETOM MMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTHPOBATh BApPUAHThI pEUICHUH C YYETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJJIEKT:

BJa/J€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMM Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAAETh
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTU4EeCKOM 3a1a4u;

NpeBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPHU PEUICHUU 3aJlayH,
BHOCUTbH KOPPEKTUBBI B JIE€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE Pe3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATD IPUUHHBI
JOCTHXKEHUSI WJIM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATeNbHOCTH, HAXOAUTh OIIHUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYILIECTBA KOMAHIHONW W WHIWBHUAYaJbHOU
paboThl TMpW pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJib COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPaOOThI, pachpelnemsiTh
BUIBl pabOT, JOroBapuBaThbcsa, OOCYKIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHHI,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YiI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOy4arouIuiicsi MOJTYYUT CIETYIOIIHE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl Y4eOHOTO
Kypca «Anredpa v Hadajga MaTeMaTHIECKOTO aHAIIH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass apo0b, TPOIEHTHI, HWPPANMOHATBLHOE YHCJIO, MHOXECTBa
PaIMOHAIILHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEaNIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BRIUUCICHUN;



CBOOOJHO ONEpPUPOBaTH TNOHIATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: ApUDMETHUECKUI KOPEHb HAaTypalbHOU
CTEIICHHY;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypaiabHbIE JTOTapU(MBbI;

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

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl PEIIEHUS PAlUOHAIBHBIX M JPOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, MPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSTh
JIeJICHME MHOTOYJIEHA Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
ISl peLLIeHUs 3aa4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpulla, OMNPENENUTENb MaTpulbl 2 X 2 W €ero TIEeOMETPUYECKUUA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpeaenuTens 2 X 2 g BBIYMCIEHUS €r0 3HAYEHUs,
IPUMEHATh ONPENEIUTENN Ul PEIICHUS CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIIMPOBATH PEABHBIE CUTYAllUH C MIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHEHU,
UCCIIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MATPHUIl U OIPEHCIUTENIEH,
MHTEPIPETUPOBATH MTOIYyUYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUU C KOpPHAMH JUisi TNpeoOpa3oBaHUS
BBIPAXKECHHI;

BBITIOJIHATD IPEOOPAa30BAHUS YMCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
J0rapu(pMUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPHUPOBATH MOHATUAMHU: HPPALUOHAIBHBIE, MOKA3aTEIbHBIE U
Jorapu(pMuUYecKrue ypaBHEHUS, HAXOJUTh UX PELIECHUs C TOMOIIBI PAaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI ISl MPeoOpa3OBaAHUS
TPUTOHOMETPUYECKUX BBIPAKCHUII;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh  HeoOXoaumble  (QOpPMYIBl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPQ)KEHUSI, YpPAaBHEHHs, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BATh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajareopsl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbIE TIpeoOpa3zoBaHus rpaduKoB HyHKINH;

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

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYMBI U
MUHUMYMBbI (YHKIUHM, HauOosblllee W HaWMEHbIIee 3HAYeHWEe (QYHKIMHU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsE (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTENeHHON (YHKIUU C HaTypalbHBIM U LEJIBIM
nokaszaTeneM, rpaduk KOpHA N-oi cTeneHu Kak (pyHKIuUM OOpaTHOM CTENEHM C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPapUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
byHKIIMK, WX CBOMCTBAa U rpadWKH, HCIOIB30BAaTh UX TpauKu IS pEIIeHUS
YPaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEHICHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
KU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi reOMETpUIecKasi MPOrpeccus, JUHEHHBIA U
HKCMOHEHLIUATBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapaKkTepa;



CBOOOJIHO OMEPUPOBATH NOHIATHIMU: MTOCIEI0BATENBHOCTD, CIIOCOOBI 3a1aHUs
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHaju3a Kak aHajlu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEphIBHbIE (PYHKIUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka ¢yHKINY;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIINI 1JIs1 pellieHus 3aa4;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIYUCISATh POU3BOJIHBIE CYMMBbl, MPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUH
NBYX (PYHKIIH, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOAHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOECTBAMM;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yuciia ¥ BHIYHCTICHUSA:

CBOOOIHO ONEpUpOBaTh MOHATHSAMHU: HaTypalbHOE M II€JI0€ YHCIIO,
MHOECTBAa HATYpPaJIbHBIX M LEJbIX YHUCEJN, UCIOJb30BaTh MPU3HAKUA AEIHUMOCTH
uensix yncen, HOJl u HOK HaTypanbHbIX 4Mceln ISl pelieHus 3a1a4, NPUMEHSITh
anroput™m EBkinna;

CBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOMYNIO, 3alUChIBAThH
HATypaJIbHbIEC YMCIIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMILIEKCHBIX YHCEeJ, MPEACTaBIsATh KOMIUIEKCHbIE 4HUCia B aireOpanyeckorl u
TPUTOHOMETPUUYECKON (pOopMe, BBINOIHATH ApU(PMETHUECKHUE ONEpaluyl ¢ HUMHU U
M300pakaTh HA KOOPJAMHATHOM IIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:



CBOOOJIHO OMNEpPUPOBaATh MOHSATUSMH: HpPpaAlUOHATBHBIC, TOKa3aTebHbIE U
jgorapu(MuUYEecKue HEpPABEHCTBA, HAXOJUTh UX PEIICHUS C  MOMOIIbIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYHIECTBJIAITh OTOOp KOPHEH TMpU PEHICHUHU TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMmble  (HOPMyNBl IS PEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHATUSAMU: CUCTEMa M COBOKYIMTHOCTh YPAaBHCHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBbI U COBOKYIMMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUM 1 HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MoKa3aTelIbHbIC,
jJorapuMuUYecKue ¥  TPUTOHOMETPUYECKHE ypaBHEHHUS] W  HEPaBEHCTBA,
coepKale MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJCINPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPDAXKCHUS, YpPAaBHEHUsI, HEPABEHCTBA M UX CHUCTEMBI II0 YCJIOBHIO 3aJayu,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadHWKd KOMIO3UIIMKA (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS M CBOMCTB KOMIIO3UIIMH JABYX (DYHKITHIA,

CTPOUTH TEOMETpHYECKHe o0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImit;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MIPOILIECCOB.

Hauyana mateMaTH4ecKOro aHajiusa:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTPE3KE;

HCIOJIB30BAaTh MPOU3BOAHYIO JJIS HAXOXKJACHHUS HAWIYYIIErO PEIICHHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUHAIbHO-DKOHOMHUYECKHMX, 3ajayax, s
OTNpeAeCHUs] CKOPOCTH U YCKOPEHHs TMpoliecca, 3aaaHHOTo GOopMynou uiu
rpaguKoMm;



CBOOOJHO  ONEpPUPOBaTh MOHATHSIMH: IEpBOOOpa3Has, ONpeneIEHHBIM
MHTErpaj, HaXOJWUTh IEpPBOOOPA3HbIE HIIEMEHTAPHBIX (PYHKUHMI M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIaTbHbIX YPaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
5 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TTOKa3aTeneM
3 ApubdMeTnuecKknii KOpeHb N-0if CTEIEHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BbIPAKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U MPOTPECCHH 10
HenpepsiBuble pyHkimuu. [IponsBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 0
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ HHTETPAIT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTpudeckne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl palMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTraprUPMUUECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 16 0
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0







IHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoka Bcero Komrpoaeueie | Hpakriieckue u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
1 MHoxecTBO, orepauu HajJ MHOKEeCTBaMHU 1
H X CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONIECKHE IPOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC IEPUOANIECCKUE APOOH
5 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
3 JlericTBUTENbHBIC YUCIIA. PallnoHaIbHEIE 1 1
HppalMoHaIbHBIC YHCIIa
9 Apudmernueckue omneparuu C 1
IENCTBUTEILHBIMH YHCIAMU
10 Monaynb AeMCTBUTEIBLHOTO YKCIIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIJICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

16

MHorousieHsl ¢ HeIbIMH KO3 QULIneHTaMu.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

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

20

Omnpenenurens MaTpuLpl 2x2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumuo o6patHbie ¢pyHkiun. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

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

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee 1 HauMeHbllIee 3HaYCHHE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHetHas GyHKIUU

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom




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 rpadux”

37 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIUX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHU,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansubie ypaBHeHHs. OCHOBHBIE

42 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHHs. OCHOBHbBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELIEHHS] UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU




HMppaLMOHAIBHBIX YPAaBHEHUU

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

46 HppalMOHAJIbHBIX YpaBHEHUI

47 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM

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

49 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM TIOKa3aTesieM
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM [TOKa3aTeJIeM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEHUS"

52 CreneHb C pallMOHAJIBHBIM MOKAa3aTEIEM U
e€ CBOICTBA

53 CreneHb C pallMOHAJIBHBIM MOKAa3aTeIeM U
e€ CBOICTBa

54 CreneHb C pallMOHAJIBHBIM MOKAa3aTeIeM U
e€ CBOICTBa

55 IToka3zaTtenbHast GpyHKIHMA, €€ cBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
pelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka QyHKIUN A5

peLIeHNs ypaBHEHUIN




[Toka3zarenbubie ypaBHeHUs. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3aTEIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/1bl PEIIEHUSI T0KA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenpHbie ypaBHeHUs. OCHOBHBIE

60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU

61 Kontponbnas pabora: "[lokazarenpHas 1

k. [Toka3zaTenbHble ypaBHEHHUA"
VH

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 W HaTYypaJIbHBIE JJOTAPU(MBI 1
[IpeoOpa3zoBanue BEIpAKEHUI, COLEPKALIUX

67 ’ 1
sorapudmbl

68 [IpeoOpaszoBanue BhIpaKEHUH, COAEPIKAIINX 1
Jorapudmel

69 [IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX 1
sorapudmel

70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUN A5 1

pELIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIMM 115

3 peuleHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUs JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/1bl pelIeHHs Jorapu(PMUIECcCKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHH

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 KontponbHas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "

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

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

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpy>KHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKLUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTIpe/IeIICHUE TPUTOHOMETPUICCKHIX 1
(GYHKIUI 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
BBIpKCHUH

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX 1
BBIPAKEHUI

93 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKEHUIN

94 Pemenne TpUroHOMeTpUYECKUX YPaBHEHHIMA 1

95 Pemenne TpUroHOMETpUYECKUX YPaBHEHHIMA 1

96 Pemenne TpUroHOMETpUYECKUX YPaBHEHHIMA 1

97 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIA 1

98 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1

99 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIA 1

100 Pemenune TpUroHOMETpUYECKUX YPAaBHEHHUM 1
KonTtponeHas padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHHS"

102 ITocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS 1

nocliegoBaTelbHoCTel. MeTon




MaTEMaTHYECKON UHAYKLIMU

MOHOTOHHBIE B OTpaHUYCHHBIC

103 nocyeoBarensHOCTH. McTopust ananu3a
0ECKOHEYHO MaJIbIX

104 Apudpmerrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 BbeckoHeuHo yObIBaroIiasi reoMeTpudeckas
nporpeccust

107 CymMa GecKOHEYHO YOBIBArOIIeH
reOMEeTPUYECKOM Mporpeccuu

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

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

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

111 KounTponsHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu’

112 HenpepsiBHbIE (DYHKIINHN U X CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'paUKOB
byHKIMII

114 CBoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo 1 MHTEPBAJIOB JUIsl pELIEHUS

HCEPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB /ISl PELICHMUS
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 IlepBas 1 BTOpas Mpou3BOIHBIC KITUHA

VH

122 Omnpenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOTHOM

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIN

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

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

127 IT

128 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

129 [IpousBoiHasE CyMMBbl, IPOU3BEACHMUS,
YaCTHOTO U KOMIMO3UIINH (DYHKITUI

130 [IpousBoiHast CyMMBbI, IPOU3BENCHUS,
YaCTHOTO U KOMIMO3UIINH (DYHKITUI

131 KonTtponsnas padota: "[IponszBoanas”

132 [ToBTOpEeHue, 06001IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHUd"

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS

133 . 1
3HaHui: "Oyakunn"

134 HOBTOPGHI/IG, 0000111eH1Ee, CHCTEMATH3AIIHAS 1
3HAHHUH

135 HOBTOPGHI/IG, 000011eHHe, cCUCTEMATHU3AIUS 1
3HAHHUH

136 HOBTOPGHI/IG, 000011eHe, cCUCTEMATHU3AIUS 1
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenennre npou3BOIHON K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCle0BaHUI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
HCCIIeIOBaHUIO PYHKIIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

HaxoxnaeHue HauOOJIBIIIETO U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxaeHue HanOOJIBIIEr0 U




HaVMEHBIIETO 3HAaYECHMS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeITPEPHIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMITYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPONU3BOAHON IS
OTIpEJIeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (opMyIION Uil
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
npoliecca, 3a1aHHOTO GOpMYIION UITH
rpadpuKom




17 Kommosutus ¢hyHKIwii

18 Komnozunust pyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [TepBooGpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 Huterpan. ['eomerpuyueckuii cMbICT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnuna

08 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHne nHTErpana i HaXOXKACHUS
IUIOIIAJeH MIOCKUX (QUryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit quddepeHInaIbHbIX

ypaBHEHUH




[Tpumeps! pemenuii quddepeHInaIbHbIX

32 .
ypaBHEHUI
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBa U rpadpuku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpadpuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHoMeTpu4ECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
[IOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

52 OcHOBHBIE METOBI PELLIEHUS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMHUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppaIoOHATEHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
UppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIoOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'padrueckre METOIBI pelIeHHS
MppaMOHAIBEHBIX YPaBHECHHN
62 I'padrueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'paprueckue MeTOIbl pelIeHUs
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
[IOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTobl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTOIbl peLICHUS
norapu(pMUUECKUX HEPAaBEHCTB
I'padrueckue MeTOIbl peLieHNs
68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUH
I'paduueckue MeTOIbl pelIeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMHISCKUX
HEPaBCHCTB

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
HEPABEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HEpaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue onepauu ¢
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIIJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopuu n-oii crenenn
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCEI I




penieHus GU3NIECKUX U TEOMETPUUECKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u nienpie yncia

84 HarypanbHble u nensle yncna

85 [TpuMeHeHre MPU3HAKOB JACTUMOCTH
LETTBIX YUCEI

86 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH
LETTBIX YUCEI

87 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH
mensix uncen: HOJ u HOK

88 [IpumeHeHue NpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0

90 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHne NpU3HAKOB AETUMOCTH

91 LeNbIX Yyucell: aaroput™ EBknuaa ms
pelIeHns 3a/1a4 B LEebIX YnciIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CIIENICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

PaBHOCHUIIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHU U

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3IUYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yNnbTaToOB

[IpuMeHeHHe CUCTEM K PEIICHUI0
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peabHOM
KHU3HU, UHTEPIPETAHs MOTYyIEHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KHU3HU, HTHTEPIPETAIHS TOTYIEHHBIX
pe3yJIbTaToB
Kontponbhas padota: "Cucremsr

104 paMoHaATBFHBIX, UPPAIIMOHAITEHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUI"

105 PannoHaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpaMu

109 WppanmoHaibHble CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 IToka3zaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugpmuueckue CuCTEMBI ¢
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napaMmeTpamu

115 Tpuronomerpuieckrue HepaBEeHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEIEeH pearbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C ImapaMeTpamMu

119

[TocTpoenue u ucciaeaoBaHue
MaATEMATUYCCKUX Moneneﬁ peaJIBHBIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C IapameTpamMu

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu"

121

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHeHus"

123

[ToBTOpEHUE, 0000IICHNE,
cUcTeMaTH3aluys 3HaHui: "YpaBHEHMUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpEenue, 06061IeHNE,
cucremarusanvs 3Hanui: "HepaBeHncraa"

125

[ToBTOpEHnue, 060061IeHNE,
cucreMmarusanus 3Hanui: "HepaBeHncraa"

126

[ToBTOpEeHue, 060061IeHNE,




cucreMarusanus 3Hanuit: "HepaBencra"

[ToBTOpEenue, 06001ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucreMmarusanus 3HaHuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obIICHNE,

130 cucremMaTH3anus 3HaHuii: "MHTerpa u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 06o0IIEeHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHuE, 0600IICHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucremaTusanus 3Hanuii: "OyHknun"

134 [ToBTOpEHUE, 0000IICHNE, 1
cHUcTeMaTH3allns 3HaHUI

135 [ToBTOpEHUE, 0000IICHNE, 1
cHUCTeMaTH3allysl 3HaAHUI

136 [ToBTOpEHnue, 060061IeHNE, 1
cHUCTeMaTH3allysl 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYecKoro ananusa, 10 kimacc/
Mep3snsak A.I'., Homuposckunii JI.A., [TonskoB B.M.; nox penakuueit
[Togonbckoro B.E., O6mecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe oOI111ecTBO
«3narensctBo «IIpocBenienue»

* MaTtemartuka. AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHalu3a, 11 kimacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonsikoB B.M.; noa penakuueit
[Togonbckoro B.E., O61mecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«M3parenscTBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1A YUYUTEJISA
http://mathnet.spb.ru/

http://www.problems.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
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