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HOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MpOrpamMMe CpeaHero oliiero oopa3zoBaHus,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH 00€CTIEUYMBAECT MHCTPYMEHTAIbHYIO 0a3zy s
U3Y4YEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JAPYroll CTOpOHBI, popMHUpYyET
JIOTUYECKOE M a0CTPAKTHOE MBIIIJICHUE 00yUYarolIuXcsi Ha YpOBHE, HEOOXOIUMOM
JUISL OCBOCHUSI UHPOPMATUKHU, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
aucuuIiuiiH. B pamkax naHHOro ydeOHOro Kypca oOydaromuecss OBJaJeBaroT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeTr CBOU
JTOCTHKEHUSI B MaTEMaTUUeCKOU opme.

VYu4eOHbIl Kypc anreOpbl M Hayajl MaTEMaTHUYECKOTO aHaJIM3a 3aKJaJlbIBacT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIINI Pa3BUTHUS SYKOHOMHUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUA U B
MOBCEIHEBHOM KU3HU. B TO ke Bpems oBlajieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMHM KOHCTPYKLIMSIMH anreOpbl MU MaTeMaTHYecKOTO aHaiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C MOMOIIBI0 MHAYKLIHHU U pacCcyk’aaTh JAEAYKTUBHO, UCIIOJIb30BATh
00001IeHNe W KOHKpETH3allhlo, a0CTparupoBaHWEe U aHAJIOruio, (Gopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xoxe usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanM3a» OOy4YaroIIMecs IMOMy4YaloT HOBBIA OMBIT PEIICHUS TPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYaLH,
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 ydeOHbI MaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOJOKUTENbHONM  KOHUEHTpPAallMKM  BHUMAaHWUS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJTYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00ydeHUs anredpe v HayajiaM MaTeMaTHIeCKOTo aHaIn3a
JCKUT ACSATEIbHOCTHBIN MPUHIUIT 00 yUEHHUSI.

B ctpykType yaebHOTO Kypca « Anredpa 1 Haqajia MaTeMaTUIE€CKOT0 aHATH3a»
BBIJICJICHBl  CIEAYIOUIME COJAEp)KATEeIbHO-MeTouueckue JuHuu: «Yucna wu
BbIUHUCICHUSD», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha TMPOTSKEHUH JBYX JET



00y4eHUs1 Ha YPOBHE CpEeHEro 00IIero o0pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pa3aenamu. JlaHHbIA yueOHbIM
Kypc SBISIETCS MHTETPATUBHBIM, IMOCKOJBKY OOBEAMHIET B cebe coaep:KaHue
HECKOJIbKAX MaTeMaTHYCCKUX IUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHSI,
MaTeMaTUYeCKUH aHAIIN3, TEOPUsI MHOKECTB, MaTeMaTH4ecKast Joruka u gpyrue. [1o
Mepe TOro Kak o0ydaroliuecs OBIaJeBal0T BCE 0oJiee MUPOKUM MaTeMaTHYECKUM
amnmapaToM, y HHUX TOCJIEIOBATEIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MaTEMATUYECKYI0 MOJIENb pPEaIbHOH CHUTyallud, TPUMEHSATh 3HAHWUS,
NONyYeHHBIE TPU W3YYCHHH YYeOHOro Kypca, ISl PEHICHHS CaMOCTOSITEIBHO
chopMyTUPOBaHHON MaTeMaTUYeCKOW 3a/layd, a 3aTeM HMHTEPIPETHPOBATH CBOU
OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHUS «UuCla U BBIYUCICHUS» 3aBepIiaeT
(opMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpegHero ob1iero
oOpa3oBanuss ocoboe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOIIUX B CeOS MCIOIB30BAHUE Pa3TMUHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH HPUOIMKEHHBIE
BBIUMCIICHUS, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, padOTaTh ¢ MaTEeMAaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMbIEe OOYy4alolMMCs MHOXECTBAa HATypaJIbHBIX, IENbIX,
pallMOHANIBHBIX W JACHCTBUTENIBHBIX  YHCET  JIOMOJHSAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uced. B  KakaoM U3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHBIE €My crhenupuyYecKue 3aJaydl U OIepaluu: JeJICHWe HaIlleno,
OTIEpUPOBAHUE OCTaTKAMH Ha MHOXXECTBE II€JIbIX YHCENl, OCOObIe CBOWCTBA
paAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apU(PMETHUYECKUE OTEepaliu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHCET.
brnaromapsi mocnenoBaTelbHOMY PACHIUPEHHIO Kpyra HCIHOJIB3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPUMEHEHUS NJIsl PEUICHUsS Pa3IMYHBIX 3a7ad
dbopMupyeTcsi Tpe/IcTaBICHUE O €IMHCTBE MAaTEeMaTHUKU KaK HAyKd U e€ poiid B
HOCTPOEHUU MOJENel peaJbHOr0 MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHue H
KOHKPETHU3AIIHSL.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» pEaTM3yeTCs Ha TPOTSHKEHUU BCETO
o0ydeHUs Ha YpPOBHE CpEIHEro oOImero o0pa30BaHUs, MOCKOJIBKY B KaXJIOM
pasgene Ilporpammbl MperyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3aaady. B
pe3ynbrate OOydYarolmMecs OBIANCBAIOT PA3IUYHBIMA  METOJAMU  PEIICHUS
paIMOHANIBHBIX, HWPPAINMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajad,
comepkamux mapaMmeTpsl. [lomydeHHbIE YMEHUS WIMPOKO HWCIIONB3YIOTCS TIPH
UCcCIeI0BaHNH (DYHKIMI C TTOMOIIBI0 MTPOU3BOIHOM, TIPH PEIICHUH MPUKIIATHBIX
3a/1a4d M 3a7a4 Ha HAXOXJICHUE HAMOOJBIINX U HAUMEHBITUX 3HAYCHUH (PYHKITUH.



JlaHHas coneprkaTenbHas JUHHS BKIIOUAET B ceOs Takke (POpMUpOBAHUE YMEHHI
BBIMIOJIHATE ~ pacu€Tel 1o  (GopMynaM, TpeoOpa3oBaHUsl  pPalMOHATBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHH, a TaKKe BBIPAKEHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
MaTepuaa MPOUCXOIUT JalTbHEUIIIee pa3BUTHE ATOPUTMUIECKOTO 1 aOCTPAKTHOTO
MBILUICHUST 00yYaromuxcsi, GOPMHUPYIOTCS HABBIKK JCTYKTUBHBIX PaCCYXICHUH,
paboTBl C CHMBOJBHBIMH (QoOpMamH, TMPEICTAaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJIE PAaBEHCTB U HepaBeHCTB. AnreOpa npeanaraet 3¢ (QeKTHBHbIE
MHCTPYMEHTHI IS pEUIeHHs] MPAaKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJIsHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sSI3bIKa HAyKH.

ConepxxarenpHO-MeTOUYECKass JHHUA «DYHKIMH © TpaQuKA» TECHO
nepervieTaeTcs ¢ APYTMMHU JIMHUSIMH Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3aJa€T MOCJIEI0BATEIBbHOCTD U3YUeHHsI MaTepuaia. M3ydyeHue cTeneHHoi,
MOKa3aTeIbHOM, JIorapu(MUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOWCTB
U rpaduKoOB, UCTIOIB30BaHUE (YHKIMHI IS PEIICHUs 3a/1ad W3 JAPYTruX y4eOHBIX
IPEeIMETOB U PeaJbHOW KU3HU TECHO CBS3aHO KaK C MAaTEeMAaTHYCCKUM aHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [lpu sTom Oombiioe BHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHHUS BbIpakaTh (OpMYyJaMu 3aBUCHUMOCTU MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIE0BaTh TMOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTepuan 3To# coaep:KaTeIbHOM TMHUY HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MMO3BOJISIONIMX BHIPAKATh 3aBUCUMOCTH MEX/1y BETUUMHAMU B PA3TUIHON
dbopme: aHAIMTHYECKOH, rpadrdeckoil u ciaoBecHOi. Ero n3ydenue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIECHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AINH, UCTIOTb30BAHUIO AaHAJIOTHIA.

ConepxxarenpHas nuHusi «Hauama maTeMaTH4YecKOTro aHalv3a» MO3BOJISIET
CYIIIECTBEHHO PACUIUPUTHh KPYT KaK MaTeMaTHMYeCKHX, TaK W MPUKIAIHBIX 3a]1ad,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHUTH
rpa@uKky  CIOXHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIIHE
3HAUEHHUS, BBIYUCIATH IUIOMANU (Guryp u oOBEMBI Te, HaXOAWTh CKOPOCTH U
yckopeHust mporeccoB. JlaHHass coaepkaTenbHas JMHHUS OTKpPBIBA€T HOBBIC
BO3MOKHOCTH TIOCTPOCHHUSI MaTEeMaTHYECKUX MOJENEeH peambHBbIX CHUTYalui,
MO3BOJISIET HAXOAUTh HAWJTyYIlIee pElIeHHE B IPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMUYECKHUX, 3aJadaX. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHUECKOTO aHaln3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTHYECKOTO M KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUW pACIO3HABATh TMPOSBICHHS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIAIOIINXCS
pe3ynbTaTax, MOJYyYEHHBIX B XOJ€ pPa3BUTHS MaTEMaTHKH KaK HAyKH, U 00 WX
aBTOpax.



ConepxaTtenbHO-MeTOIUUECKas: JIMHUS «MHOXECTBa M JIOTHKa» BKJIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MAaTeMAaTHYEeCKON JOTUKu. TeopeTHKo-
MHOXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MKOJIBbHOU MaTeMaTUKHU
U TpejjaraloT Hanbojiee YHUBEPCAIbHBIM S3BIK, OOBEIMHSIONIUA BCE pa3ieiibl
MaTeMaTUKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MAaTEeMaTHYECKUE
JUCHUUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMycss TOHMMaTh TEOPETHUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEeMaTHUKU U KCIO0JIb30BaTh €ro JIsl BHIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTHKH KaK HayKH CJEeIyeT MpPHU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOCHHUS  JIOKAa3aTeIhCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYE€CKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIILJICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKJECHUSI Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTUIECKOTO MBIIILICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJICIIMPOBAHUSI, KOTOPHIE MPHU3BAHBI
CIIoCcOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peatbHbIX
CUTyalluid, HWCCIEAOBAHMS DSTUX MOJeNied C TIOMOUIBIO afmapaTra airedpbl H
MaTE€MaTHYECKOTO aHaJn3a, WHTEPIPETAlHH TOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXKIbII U3 pa3esioB MIPOrpaMMBbl, IOCKOJIBKY BECh MaTepral
y4e0HOro Kypca IIUPOKO HMCHOJB3YeTCs IS pelleHus MPUKIATHbIX 3axad. [lpu
pEIIeHUH  pealbHbIX  MPAaKTHYECKUX  3aJady  oOydJaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETH3WPOBATH  IPOOJIEMY.
JesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcCe U3YUEHUS BCEX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHAIN3a.

Ha w3ydenune yueOHOro kypca «Anrebpa W Hadalia MaTEMaTHYECKOTO
aHanuza» orBoautTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, TMPOIEHTHI,
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.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCJIaMd.  Mopayib
JEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIe BBIYKCICHUS, TTpaBUiIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsmien GopMbl 3aMUCH AECHCTBUTEIBHBIX YACEIT JIJIs PEIICHUS TPAKTUIECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
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-cliecTBHs. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PEIICHUS IEIBIX U APOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOro4JIeHbl OT OJHOW IE€pPeMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOWIEH ¢ ocTaTKkoM. TeopeMa be3y. MHOrouneHsl ¢ neasiMu KodhpuimeHTamu.
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 BhIpAXKEHUI, COJIEpKAITUX JIOrapU(MBbI.

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

TPUTOHOMETPUUECKHUX BBIPAXKEHU. PellIeHre TPUrOHOMETPUUECKUX YPABHEHU.



Pemienue cucreM IMHEWHBIX YypaBHEHUMU. Marpuna cUCTEMbl JIMHEHHBIX
ypaBHeHU. ONpeIenuTeNb MATPULIBI 2X2, €70 T€OMETPUUECKHI CMBICI U CBOWCTBA,
BBIYMCIICHUE €r0 3HAYECHUS, NPUMEHEHUE OIPENECIUTENS Uil PELIEHUsS CUCTEMBI
JMHEMHBIX ypaBHEHWH. PelleHne NpUKIAAHBIX 3a1a4 C IIOMOIIBIO CHUCTEMbI
JMHEWHBIX ypaBHeHU. MccnenoBanue NoOCTPOCHHOW MOJENIH € ITIOMOLIBI MaTpUII
Y OIIpELEIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
yYpaBHEHUW W HepaBeHCTB. lIpuMeHEeHHe ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTell HAYKU U PeaIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

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

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTosiHCTBA. UETHbIe 1 HeuéTHbIe GyHKuMU. [lepuoanueckue
byakaun. I[IpoMeXyTkn MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUs] PYHKIIUU HA TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-IHHEHHAs (YHKIHMHU. DIIEMEHTapHOEe
UCCJIeIOBaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IIEJIbIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-0ii CTENEH! KaK PYHKIIMU OOpaTHON CTENEHU
C HATypaJIbHBIM IMOKAa3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
HcnonszoBanue rpadukoB GyHKITUH 11 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(YHKIMI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pEaJbHBIX IIPOLIECCAX U SBICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

ITocnenoBaTeaIbHOCTH, CHOCOOBI 3amaHHs IOCJIEAOBaTEILHOCTEH. MeTon
MaTE€MAaTU4E€CKON MHAYKIMN. MOHOTOHHBIE M OTPAHUYEHHBIE ITOCIEA0BATEIILHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHaIM3a KaK aHaIn3a OECKOHEYHO
MaJIbIX.

Apudmetnueckas u reomeTpuyeckas nmporpeccun. beckoneuno yoniBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIA U 3KCTIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpOLIEHTOB. Mcnonb30BaHWE TPOTPECCHMM UL PELICHUS peajbHbIX 3aJ1ad
MPUKJIAAHOTO XapaKkTepa.



HenpepoiBubie (yHkimu U ux cBoMcTBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBOHCTBa (YyHKUMU HENpPEepBIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHUs HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojaHble GpyHkMKU. OnpeneneHue, reoMeTpUUEeCKUil u
(du3nUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

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

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMHU M MX CBOWCTBA. 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, PABHOCUJIBHBIEC YPABHEHHUS.

11 KIIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOospmmi oOmui nenurens (ganee — HOJl) m HammeHslnee ooOiee
kpatHoe (npanee — HOK), ocTtaTkoB no Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LEJIBIX 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 M3 KOMIUIEKCHOro uuciua. llpumenenue
KOMIIJIEKCHBIX YHCEN JIJISl PeIIeHNs PU3NYECKUX U T€OMETPUUECKHX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMbI-CIeACTBUA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  TIOMONIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTHU. PellieHne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

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

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX
3a/1a4 W 3a/1a4 U3 pa3IMYHbIX 00JIacTell HayKH U peajibHOM KU3HU, UHTEpIpETaLus
MOJIYYEHHBIX PE3yJIbTaTOB.

DYyHKIUHN U TPaPUKHU

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

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH 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 mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIIET0 3HAaUeHUI HEMPEPhIBHOM
(GYHKIIMU Ha OTpE3Ke.

[IpuMeHeHne NPOW3BOAHON I HAXOXKJACHUS HAWIY4YIIEro pEIICHUS B
OPUKIAOHBIX 3ajadax, sl ONpPENENIeHHs CKOPOCTM M YCKOpPEHHs Ipolecca,
3a1aHHOTO (hOPMYJION MU TPaPUKOM.

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

HNuTerpan. ['eomeTpruuecknii CMbICT UHTETpaia. BeiauciaeHre onpeaenréHHoro
uHTerpana mmo gopmyne Hetotona-JIeiiOnuia.

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

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICJIMPOBAHME pEANbHbIX MPOLECCOB € MOMOUIbI0  Au(depeHIInalIbHbIX
YPaBHEHHM.



IVNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMU 00YYaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO O0IIECTBA, TPEACTABICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYP
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU 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 MAaTEMAaTHUKOB U POCCUNCKON MaTeMaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTWKEHHUH B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOrO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHHUI HAYKHU U IESITEIbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYMBOTO OYIYyIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PEIICHHUH, PACCYKIACHUI, BOCIPUUMYHBOCTH K
MaTE€MaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
MHTEpecax 3I0POBOTO U 0€30MacHOT0 00pasa JKU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTIbIXa, PETyIsipHAs (U3NUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit npodeccun W peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTb M CHOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3oOBaHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUUM BCEUW KU3HHM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HATPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYypbl, TOHUMAHUE BIUSHUS
COITMATTbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTMUECKUX MPOoOJIeM, OpUeHTAIUS
HA TPUMEHECHHE MaTEeMaTUYeCKUX 3HAHUM [JI penieHus 3aaad B 00J1acTH
OKpYXKaroliel cpenpl, IMUIAHUPOBAHHE IIOCTYMKOB W OLEHKH HMX BO3MOXXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH 1 OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTeMaTHYECKON
HayKH Kak c(hepbl 4eJIOBEUECKOM IeATEIIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYpOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIEJIOBATENIBCKYIO AESTENBHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(DUKAIIUY,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJUMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIE, YACTHBIE U OOIIKE, YCIOBHBIE,

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

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUEHHM, YMO3aKIIOUEHUH M0 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€Moco0 pemieHus ydyeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB PEIICHUs, BHIOMPATh HanboJiee MOAXOASIIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATENbCKUNA HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BOOPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJIEHNUIO OCOOEHHOCTEN MaTeMaTHUYecKoro oObeKTa, SBJIECHUs, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIbHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakXKe BbIIBUIATH
NPEIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JIJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3HUPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO Pa3IMUHBIX BUI0B U (PopM
IpECTABIICHUS;

CTPYKTYpUpPOBaTh MH(GOPMALUIO, MPEJICTaBIATh €€ B pazIuYHbIX (opmax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBAaTh Ha/1€KHOCTD UHpOpMaLUH o CaMOCTOSITETIbHO
c(OpMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3pPEHHUSI B YCTHBIX
U TMHUCBMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUA IO XOAYy PpEIICHHUS 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yiIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
npoOJieMbl, pelIaeMo 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
peIlIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTrUX YYACTHHUKOB
nyanora, oOHapyXMBaTh Pa3JWyd€ U CXOJICTBO IMO3UIIUM, B KOPPEKTHOH ¢opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIeIOBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (QopmaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIMU U 0OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, aJITOPUTM PELICHHs 3a/1auH, BEIOUPATh CIIOCOO PEIICHUs C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEPIIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpollecca M pe3yibTaTra pelIeHHs
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUThH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTECH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUAM, OOBSICHITH IPUYUHBI
JOCTIKEHUS WJIM HEJIOCTHIKCHHS PE3yJbTaTOB JEATEIBHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IIOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaJIbHOU
paboThl Tpu pelmieHuH Y4eOHBIX 3a7ad, MPUHUMATh IIeJib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThI, paclpeiesTh
BU/JIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIFO/IEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CyXkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIA/ia
B OOmUH TPOAYKT MO KpPUTEPHUsIM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

HNPEAMETHBIE PE3YJ/IbTATBI

K konmy obOydenuss B 10 kjacce 0Oy4arouiuiicsi MOJTYYUT CIETYIOIIHE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM paloueill MporpamMMbl Y4eOHOTO
Kypca «Anredpa v Hadajga MaTeMaTHIECKOTO aHAIIH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHUCIO, OeCKOHEYHas
nepuoauvecKas ApoOb, TMPOIEHTHI, UPPANUOHAIBHOE YHCIIO, MHOXECTBA
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JIPpOOM W TPOIEHTHI IS PEIICHHWS TPHUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEaNIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yibTaTa BBIUNCICHUN;



CBOOOJHO ONEpUpPOBaTh TMOHITHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPECTABICHNS JaHHBIX;

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 OMNEPUPOBATh MOHIATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

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

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCHUJIbHBIE YPABHEHUS U YPaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIIeHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, MPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C HEeIbIMUA KO3 PUIIMEHTaMH, KOPHU MHOTOWIECHA, IPUMEHSTD JIeTICHIE
MHOIOWIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3a]ay;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W €ro TE€OMETPUYECKHH CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHWUS,
IPUMEHATh ONPENEIUTENN Ul PEIICHUS CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIIMPOBATH PEABHBIE CUTYAllUH C MIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHEHU,
UCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MATpUIl W OIpPEAEIUTENEH,
MHTEPIPETUPOBATH MTOIYyUYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU IS TpeoOpa3oBaHUs
BBIPAXKECHHI;

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

UCII0JIb30BaTh CBOMCTBa JorapupMoB TUTSt npeoOpa3zoBaHuUs
J0rapu(pMUYECKUX BBIPAKEHUH;

CBOOOJHO OMNEPUPOBATH MOHATUSAMH: HPPALUOHAIBHBIE, IMOKAa3aTEJIbHBIE H
Jorapu(pMuUYecKrue ypaBHEHUS, HAXOJUTh UX PELIECHUs C TOMOIIBI PAaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIbI JUIsl MPpeoOpa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUII;

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

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKe anreOpbl, COCTABIATH
BBIPQ)KEHUS, YPAaBHEHHs, HEpPaBEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BaTh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajareopsl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (yHKIMM, KoMmo3uuus GyHKUUH, rpaduk (QyHKIUH,
BBITIOJIHATH AJIEMEHTapHbBIE TIpeoOpa3zoBaHus rpaduKkoB HyHKIUI;

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

CBOOOJIHO OINEpPUPOBATh TOHATUAMH: UYETHBIE W HEUETHBIC (DyHKIHH,
nepuoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI
MUHUMYMBbI (YHKIUHM, HauOosblllee W HaWMEHbIIee 3HAYeHWEe (QYHKIMHU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsE (PYHKLHUS C HATypaJbHbIM U
LEeJIbIM TOoKa3aTesieM, rpauk CTEeNeHHOM (YHKUHMU C HATypajdbHBIM M LIEJIBIM
nokaszaTenieM, rpauk KOpHS N-oif cTeneHu Kak (PyHKUIUMU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJIeM;

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

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
GbyHKIIMU, WX CBOMCTBAa U TrpadUKH, HCMONB30BaTh UX TpaduKu ISl pelieHUs
YPaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesiesIeHNe TPUTOHOMETPUUYECKUX (PYHKIIMM YHMCIOBOTO apryMEHTa;

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

Hauana maTeMaTH4ecKOro aHaJIu3a:

cBOOOIHO OMEepUPOBaTh MOHATUSAMU: apudmeTndeckass U TeoMeTpUuecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIasi TEOMETPHUUECKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHUIUATBHBIN POCT, (hOpMyJia CIIOKHBIX MIPOILIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIONIB30BaTh MPOTPECCHM JJIsl PELICHUS pealbHBIX 3a7ad MPHUKJIaTHOTO
XapaKkTepa;



CBOOOJIHO OIEPUPOBATH MOHATUIMHU: MTOCIEIOBATENBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHaju3a Kak aHajlu3a
OCCKOHEYHO MAJIbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUAMU: HEMPEPbIBHBIE (PYHKIIMHU, TOUKU Pa3pbIBa
rpaduka GyHKUHUH, ACUMIITOTHI rpaduka QyHKINH;

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

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TepBass W BTOpas MPOU3BOJHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMH, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX ()YHKIIMIA;

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

MHoxecTBA U JTIOTMKA:

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 OIEpPUPOBATH MOHSATUSMU: OIpPEACICHHE, TeopeMa, ypaBHEHHE-
CJIeJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
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:

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: HATYPAIBHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIBIX YHUCEJI, UCIOIb30BaTh MPU3HAKHU JCIUMOCTH LIEJIBIX YUCET,
HO/l n HOK HarypaibHBIX 4ucen M PEelIeHus 3aaad, NPUMEHSTh aJIrOPUTM
EBximna;

CBOOOIHO OMEpUpOBaTh MOHIATHEM OCTaTKa IO MOAYJIO, 3alHChIBATh
HATypaJIbHbIEC YMCIIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIA B alnreOpandeckoil u
TPUTOHOMETPUYECKOH (QopMe, BBITONHIATh apU(PMETHUECKHE ONEpaluid C HUMU U
M300pakaTh HA KOOPJAMHATHOM IIOCKOCTH.

YpaBHeHHs 1 HepaBeHCTBA:



CBOOOJIHO OMEPUPOBATH MOHITUSIMU: HUPPALMOHAIBHBIC, MOKA3aTelIbHbIC U
jgorapu(MuUYEecKue HEpPABEHCTBA, HAXOJUTh UX PEIICHUS C  MOMOIIbIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS,

CBOOOJIHO OIEpPUPOBATH TMOHATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMmble  (HOPMyNBl IS PEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEIACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBbI U COBOKYIMMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUM 1 HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MOKa3aTeJbHBIE,
gorapuMudeckue W TPUTOHOMETPUYECKHE ypaBHEHHUS W  HEPaBEHCTBA,
cojepKalye MOAYJU U MapamMeTpshl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaK)Ke 3374 C IapaMeTpamus;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDA)KCHUS, YPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJadyH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJENM C KCIOJIb30BAHUEM afapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIOZUIMK (PYHKIIUH C TOMOIIBIO BSJIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMIIO3UIIUU JIBYX ()YHKITUI;

CTPOUTH FEOMETpUUECKHE 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPIUHATHOM
IJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATh TMOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynKImit;

OPUMEHATh (QYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4ecKoro anajamusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JJIsl HCCIE0BaHMs (DYHKIIMM HA MOHOTOHHOCTH
U DKCTPEMYMBI;

HAXOJIUTh HaHOOJbIIEE U HAUMEHbIIEE 3HAYCHUS! (PYHKIIMN HEPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWIY4dlIero penieHus B
MIPUKJIAJIHBIX, B TOM YHCJIE€ COI[MaTbHO-D)KOHOMHUECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MpoIlecca, 3aJaHHOTO0 (popMyioi uiu rpadukom;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
MHTErpaj, HaXOJWUTh IEpPBOOOPA3HbIE HIIEMEHTAPHBIX (PYHKUHMI M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/I IJIOCKUX (PUTYP U O0BEMBI TEJ C TOMOUIBIO MHTETPAJIa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIaTbHbIX YPaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
5 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TTOKa3aTeNneM
3 ApubMeTnuecknii KOpeHb N-0if CTENEHH. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokasarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BbIpAXKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U MPOTPECCHH 10
HenpepsiBuble ¢pynkiun. [IponsBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 9 0




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ HHTETpAIT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTprudeckne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1p1e yncia 10
Cucrembl palMoHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




IHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoka Bcero Konrpoaeneie  Ipakririeckue u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThl padoThI pecypest
1 MHO3K€eCTBO, ONepaluy HaJl 1
MHOKECTBAMU M UX CBOMCTBA
2 Juarpammer Ditiepa-Benna 1
[IpuMeHeHne TeopeTnKo-
3 MHO>XECTBEHHOTO arlrapara JJis perieHus 1
3a7a4
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHONUECKHIE IPOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC ITEPHUONIECKHIE IPOOH
5 [Ipumenenue npoOeii v IPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a7a4
7 [Ipumenenue npoOeii v IPOLIEHTOB IS 1
peuieHus NpUKIaAHbIX 3a7a4
3 JlericTBUTENbHBIEC YUCIIa. PallnoHaIbHEIE U 1
HppalMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu c 1

JeNCTBUTEIBbHBIMU YHCIaMU




10

Monyne AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJbTaTa BEIYMCIECHUM

12

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIC METOJIBI PEIICHUS TIEITBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHoOrouieHsl OT OJHON NEPEMEHHOM.
JleneHre MHOTOYJICEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHOTO4JIEHBI C IETBIMH
ko3 durmentamu. Teopema Buera

17

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

19

Marpuia cucTeMbl JMHEHHBIX YPaBHECHHH.
Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €TO 3HAUYCHUS

20

Onpenenurens MaTpulLpl 2X2, ero
TFE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYMCIIEHUE €TO 3HAUEHUS




21

IIpuMeHeHue onpenenuTens Uil peeHus
CUCTEMBI JINHEWHBIX YPABHEHUI

22

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponsHas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIHMSA, CTTOCOOBI 3a1aHus (DYHKIIUH.
B3aumHo o6paTHbIEe QYHKIHH.
Komnosunus ¢pyHkumii

26

I'padux dyakumun. DnemeHTapHbBIC
npeoOpazoBaHus TpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢yHkiuu. Hynu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[Tepuoanueckue dpynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOouibliee u HauMeHblIee 3HAUYCHHUE
(GYHKLIMHU HAa TPOMEXYTKE

30

JIuHeitHas1, KBapaTHUHas U JPOOHO-
JTUHeWHas QYHKIUH

31

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHIHA




DNeMeHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTPOEHHE TPAPUKOB ITHX (PYHKITHHA

33 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona
CrenenHas GyHKIMS C HATypaJIbHBIM U

35 LeIbIM NnokazareneM. E€ cBoiicTBa 1
rpaduk

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

37 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

38 ApubMeTnuecKnii KOpeHb HATypaITbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepXKaIIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepXKalIUX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepXKaIIUX CTEIIEHU U KOPHU
Uppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
Wppannonanssbie ypaBHeHHA. OCHOBHBIE

43 METO/IbI PELIECHHS] UPPALUOHAIBHBIX

ypaBHEHUH




Wppannonansuble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PELICHUS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HPpAIMOHANIHBIX YpaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HUPpAIMOHAIIBHBIX YpaBHEHUHN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HMppAIMOHAIBHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILICHUN
HMPpAIMOHAIBHBIX YpaBHEHUN
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHH

49 KakK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHbIM [TOKa3aTelIeM
CaoiicTBa u rpaduK KOpHs N-0#f CTETICHU

50 KakK (PyHKIIMM OOpaTHOW CTETICHH C
HaTypaJbHBIM [TOKa3aTelIeM
KontponsHas padota: "CBolicTBa 1

51 rpaduk KOpHS N-Oi CTEICHH.
Wppanmonanbublie ypaBHEHUS"

52 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

53 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOMCTBA

54 CreneHsp ¢ pallMOHAJIBHBIM [TOKA3aTEIEM U
€€ CBOMCTBA

55 IToxa3zaTtenbHast GpyHKIMA, €€ CBOICTBA U

rpaduk




Hcnonw3oBanue rpaduka GyHKIUN 715

56 . 1
pelIeHUs ypaBHEHUH
57 Wcnonb3oBanue rpaduka GyHKINAN 115 1
peuieHus ypaBHEHUN
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
58 METO/IbI PEIICHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU
OKa3zaTenbHbIe ypaBHEeHUS. OCHOBHEIC
I1 O
59 METO/IBI PEIICHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
OKa3aTenbHbIe ypaBHEeHUS. OCHOBHEIE
I1 O
60 METO/IBI PEIICHUS TIOKa3aTeTbHBIX 1
ypaBHEHUU
61 KontponbHas padota: "[loka3zarensHas 1
¢bynaknus. [TokazarenbHbie ypaBHEHUS"
62 Jlorapudwm uncna. CoiicTBa jorapupma 1
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsiTuuHbIe U HATYpaIbHBIEC JTOTAPU(PMBI 1
66 JlecsiTuuHbIe U HATYpaJIbHBIE TOTAPU(PMBI 1
67 [IpeoOpaszoBanue BbIpasKeHUH, 1
coJiepsKalux Jorapugmal
68 [IpeoOpa3oBanme BEIpa)KEHUH, 1
coJieprKalux Jorapugmel
69 [IpeoOpa3oBanme BEIpaKEHUH, 1
coJieprKalux Jorapugmel
70 Jlorapudmuueckast QyHKIM, €€ CBOWCTBA 1

U rpaduk




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA

71
U TpaduK

79 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHus ypaBHEHUN

73 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHust ypaBHEHUI
JlorapudmMuydeckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHS.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHCHHS.

76 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHI

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHMA
KonTponsHast pabora:

79 "Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHus"

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

81 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC M apKTaHT€HC

YHUCJIOBOIO aprymcHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTIpe/ieIeHue TPUTOHOMETPHYECKIX
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpe/ieNIeHue TPUTOHOMETPUUECKHUX
(yHKIMI 4HUCIOBOrO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopmyIibt

87 OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopmyIibt

88 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIsl

90 IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUHN

o1 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUHN

92 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIpAKCHUHN

93 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX
BBIPAXKCHUI

94 Pemenune TpuroHoMeTpu4eCcKuX
ypaBHEHUH

95 Pemenune TpuroHoMeTpruuecKux

ypaBHEHUH




Peurenne TpuroHOMETpUYECKUX

96 .
ypaBHEHUI

97 Pemenue TpuroHoMeTpudecKux
YpaBHEHUI

08 Pemenune TpuroHoMeTpruiecKux
YpaBHEHUU

99 Pemenue TpuroHoMeTpuvecKux
YpaBHEHUU

100 Pemenue TpuroHOMeTpUUECKHX
YpaBHEHUU
KonTponbHas pabora:

101 "TpUroHOMETpUYECKUE BBIPAXKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHHUS "
[TocnenoBarensHOCTH, COCOOBI 331aHUS

102 OCJIEIOBATEILHOCTEN. MeTo1
MaTeMaTH4eCKOH MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 rocieaoBarenbHOCTH. McTopus ananu3a
0ECKOHEYHO MaJIbIX

104 ApudmMernyeckast Iporpeccus

105 I'eomeTpudeckas mporpeccust

106 beckoneuHo yObIBaroIiasi reoMeTpuiecKast
nporpeccust

107 Cymma OeckoHEYHO yObIBaroIIen
TreOMETPUYECKON TIPOTPECCHH

108 JIMHENHBIN U SKCTIOHEHIMAIIBHBINA POCT.

Yucio e. (DopMlea CJIOKHBIX ITPOLICHTOB




JIMHENHBIN U SKCIIOHEHIMAJIBHBIA POCT.

109
Hucno e. Popmyna CIOKHBIX POLIEHTOB
Hcnonp3oBanue nporpeccuu s

110 peuieHus peaibHbIX 3aa4 PUKIIATHOTO
Xapakrepa

111 KontponsHas padoTa:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepriBHbIE (QyHKIIMHN 1 UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI I'paKOB
byHKINNA

114 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTox MHTEPBAIIOB JUIsl PEIICHUS
HEPABCHCTB

117 MeTox MHTEPBAJIOB M1 PELICHHUS
HEPABCHCTB

118 MeTo1 MHTEPBAJIOB [ PELICHMUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUUMH U1 pereHus 3a1a4

120 [IpumeHeHNe CBOMCTB HENPEPBIBHBIX
GyHKUIUH U1 pereHus 3a1a4

121 [lepBas u BTOpas Mpon3BoAHbIE HYHKLIUU

122 Omnpenenenne, reOMETPUYECKUI CMBICIT

MIPOU3BOJHOM




Omnpenenenue, GU3NIECKUN CMBICIT

123 3 1
MIPOU3BOTHOM

124 VYpaBHeHME KacaTelbHON K rpaduKy 1
GbyHKITIT

125 VYpaBHeHHE KacaTelnbHON K rpaduKy 1
byHKIIMN

126 [Ipon3BoaHBIE AIIEMEHTAPHBIX (QYHKINH

127 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN 1

128 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUH

129 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMMO3UIMH (QYHKIUI

130 [IpousBoHasi CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO U KOMIO3UIMH (DYHKIUI

131 Kontponbras padota: "[IponsBognas” 1

132 [ToBTOpEeHUE, 0600IICHNE, 1
cucTemMaTu3anus 3HaHui: "YpaBuenus"

133 [ToBTOpEeHuE, 0600IICHNE, 1
cucreMarusanus 3HaHuii: "Oyukuun"

134 Hrtoropas koHTpoOJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa

136 [ToBTOpEHwMeE, O606H_ICHI:IC, 1
cUCTeMaTH3aIls 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O 136

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

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

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UccleoBaHuI0 QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
HCCIIeIOBaHUIO PYHKIIMHA Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIUU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPBIBHON
(hyHKIIMM Ha OTpe3Ke

13

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

14

[Ipumenenue Tpou3BOIHOM JIst
HaX0XJACHUS HAWTYYIEro perieHus B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3aJaHHOro (opMyIION HITH
rpadpukom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




mpoliecca, 3a1aHHOT0 (OpMYIION MU
rpaduKom

17 Kommosutus ¢yHKIwiz

18 Komnozunust GpyHKImiz

19 Komnozunust pyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponsnas padora: "MccnenoBanue
(GYHKIM ¢ TOMOIIBIO TPOU3BOIHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX
[TepBooOpa3HbIe 31eMEHTaPHBIX

24 ¢dbynaknuii. [IpaBuia HaxOXKaECHUS
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynakuuii. [IpaBriia HaXoXIEHUS
MepBOOOPa3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICI
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOuuna

08 Briuucnenue onpenenéHHOro HHTErpaia
o ¢opmyne Herotona-JleitOnura

29 [IpumeneHne uHTErpaa JIs

HaXO0XJACHUS IJIOIaIel TUIOCKUX QUryp




[IpuMeHenue uHTerpana s

30 HaXOXJCHUS 00BEMOB T€OMETPHUYECKHIX
Tel

31 [Tpumeps! pemenuii quddepeHInaIbHBIX
YpaBHEHUI

32 [Ipumeps! pemiennii U pepeHnanbHbIX
YpaBHEHUU
MaremaTuueckoe MOAEINUPOBAHNE

33 PEATBHBIX MTPOIIECCOB C MIOMOIIBIO
g depeHInanbHbIX YpaBHEHHM

34 Kontponpras padota: "[lepsoobpasznas u
nHTerpan”

35 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckne GyHKIUHN, UX
CBOMcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C OMOILBIO

TpHFOHOMeTqueCKOﬁ OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUECKON OKPY)KHOCTH
OTb60p KOpHEH TPUTOHOMETPUIECCKHIX

43 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTpudecKux
HEPaBEHCTB

45 Pemenune TpuroHOMeTpHUYECKHX
HEPaBEHCTB

46 Pemenue TpuroHOMeTpHUUECKHX
HEPaBEHCTB

47 Pemenune TpuroHoMeTpru4eCcKux
HEPaBEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKITUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPAaBEHCTB

59 OcCHOBHBIE METOIBI PEIICHUS
MOKa3aTeJIbHbIX HEPAaBEHCTB

53 OCHOBHBIE METO/IBI PEILICHUS

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




OcHoBHEIC MCTOAbI PCIICHUS

>4 Jorapu(MUIECKUX HEPABCHCTB
55 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
56 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIC METOJIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
58 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
50 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pereHus
HppalMOHANILHBIX YPaBHEHHM
62 I'padmyeckue MeTobl pereHus
UppalMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MeTobl peneHus
MOKa3aTeJIbHbIX YpaBHEHUN
64 I'padmyeckue MeTobl pereHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padmyeckue MeToabI peneHus
Jorapu(pMUUECKUX ypaBHEHHIHA
66 I'padmyeckue MeToab! peneHus
norapu(MUIECKUX HEPABEHCTB
67 I'padmyeckue MeTobI peneHus

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




68

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U JIOTapu(PMHIECKUX
YpaBHEHUU

69

I'padmyaeckue MeTOIBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKuX
YpaBHEHUU

70

I'padmueckue MeToap! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPaBEHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapupMUIecKux
HEPABEHCTB

72

KonTtponbHas padoTa:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommuiekcHbie uncna. Anredpandeckast 1
TpUTroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMILJIEKCHOTO YHUCIIa

75

Apudmernueckue onepaiuu c
KOMITJIEKCHBIMU YHCIIAMU

76

ApupmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMHU

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,Z[HH&THOfI IIJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPJMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILUIEKCHOTO Yucia

80 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMITIEKCHBIX YNCeI JIs

81 pelieHns pU3NYEeCKUX U reOMETPUIECKUX
3a/a4

82 KonTponbnas pabora: "KomriiekcHbie
gucna"

83 HatypanbHble 1 1ienbie yncia

84 HarypanbHbie u 11e1b1e yncia

85 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YnCell

86 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCell

g7 [IpuMeHeHune MpU3HAKOB AETUMOCTH
mensix uncen: HO u HOK

88 [IpumMeHeHue MPU3HAKOB AEITUMOCTH
mensix yncen: HOJ u HOK

89 [IpumMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MO0

90 IIpumeHeHne NPU3HAKOB AETUMOCTU
LEJIBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHne NpU3HAKOB AETUMOCTU

91 LENbIX YUCell: anroput™ EBknuaa mis

peUICHHUA 3a4a4 B LCJIbIX YHUCJIaX




92

KonTtponsnas padora: "Teopus menbix
gucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHICTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IBI PELIEHUS CUCTEM H
COBOKYITHOCTEW pallMOHaIbHBIX
yYpaBHEHUU

96

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEW MPPALlMOHATIBHBIX
ypaBHEHUU

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

98

OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH IOKa3aTeIbHbIX
ypaBHEHUH

99

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(p)MU4ecKux
YpaBHEHUH

100

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCKUxX
YpaBHEHUH

101

HpI/IMeHCHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3




pa3nMyHbIX 00JacTeil HAYKH U peabHON
JKU3HHU, HHTEPIIpETaLs TOJTYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHnEe cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peallbHOMN
YKU3HHU, HHTEPIIPETALUs TOJTYy4eHHBIX
pe3yJIbTaTOB

103

[IpuMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTel HAYKU U pealbHOMN
YKU3HHU, HHTEPIIPETALUs MTOJTYYEHHBIX
pe3yJIbTaTOB

104

KonTtponbras padota: "Cuctemsr
palMOHATIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHEHHI"

105

PannonanbeHble ypaBHEHUS C
rnapaMmeTpamu

106

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMu

108

WppanmoHansHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpamMu

109

HppanmoHallbHbIE CUCTEMBI C
napameTpamMu

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu




111

[loka3zarenpHble CUCTEMBI C TApaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113

Jlorapudmuuecknue CUCTEMBI C
napameTpamMu

114

TpuroHomeTpuuecKkre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpuyeckre HEPABEHCTBA C
rapameTpamu

116

TpuroHomMeTprIeCcKre CUCTEMBI C
rapameTpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
rnapamMeTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTYaIUi C MOMOIIBIO CUCTEM
ypaBHEHUH ¢ apaMeTpamu

119

ITocTpoenue u uccaeroBaHue
MaTeMaTU4YECKUX MOJIEEeH pealbHbIX
CUTYallUi C IOMOIIBIO CUCTEM
YpaBHEHUH C MapameTpamu

120

KonTtposneHas pabdoTa: "3anaun ¢
napaMmerpamu’

121

[ToBTOpEeHue, 060061IeHNE,
cUucTeMaru3anus 3Hauui: "YpaBHeHus"




122

[ToBTOpenue, 060061ICHNE,
cucTeMarusanus 3HaHui: "YpapHenus"

123

[ToBTOpEHue, 06001ICHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHHUSL.
Cucremsbl ypaBHeHU"

124

[ToBTOpeHnue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

125

[ToBTOpeHnue, o6oOIICHNE,

"

cucreMarusanus 3HaHui: "HepaBeHcTBa

126

[ToBTOpEeHue, 0600IICHNE,

"

cucreMarusanus 3HaHui: "HepaBeHcTBa

127

[ToBTOpeHnue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoaHas
U e€ npumMeHeHue"

128

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npumMeHenue"

129

[ToBTOpEeHUE, 0600IICHNE,
cuctemaTtusanus 3Hanuil: "lIpousBoanas
u e€ npuMeHeHue"

130

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTtusanus 3Hanuil: "Murerpan u
€ro npuMeHeHue"

131

[ToBTOpEeHnue, 06061IeHNE,
cucreMarusanus 3Hanuii: "Oyuxuun"

132

[ToBTOpeHnue, 060061IEHNE,
cucreMaru3anus 3Hanuii: "Oyukuun"




133 [ToBTOpenue, 060061ICHNE, 1
cucreMaru3aius 3Hanuii: "OyHxnun"
134 Wrorosas koHTposibHas paboTa 1
135 Wrorosas koHTposbHas paboTa 1
136 [ToBTOpEHME, O606HI€HI:I€, 1
CUCTeMAaTH3aIlis 3HAHUH
OBIIEE KOJIJMYECTBO YACOB I1O 136
I[MTPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* MaremaTtuka. AnreOpa ¥ Hauyajga MaTeMaTUYECKOrO aHalv3a; YIriIyOJIeHHOE
obyuenue, 10 xkmacc/ Mep3nsk A.I'., Homuposckuit [[.A., [Tonskos B.M.; nox
penakmueit [logonsckoro B.E., O0miecTBO ¢ OrpaHMuYeHHON OTBETCTBEHHOCTHIO
M3natensckuit  uentp «BEHTAHA-I'PA®y»; AxkmnuoHepHoe  0OIIECTBO

«M3parenscTBO «IIpocBemieHne

* Maremaruka. AnreOpa ¥ Havajla MaTeMaTUYECKOrO0 aHaIu3a; yriayOJeHHOe
obyuenue, 11 xmacc/ Mep3nsak A.I'., Homuposckuit [[.A., [Tonskos B.M.; nox
penakmueit [logonsckoro B.E., O6miecTBO ¢ OrpaHMYeHHONW OTBETCTBEHHOCTHIO
N3narensckuit  nentp «BEHTAHA-I'PA®y»; AxnuoHepHoe  0OIIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
» AnrreOpa ¥ Hayaa MaTeMaTHYECKOro aHajiu3a. YTIyOJIeHHBIH ypoBeHb. 10
kiacc. Metonuueckoe nocodue - Mepaisik A.I'., [lomonckuit B. b., Sdxup M. C.
* AnreOpa u Havyasla MaTeMaTUYECKOTO aHan3a. Y TIIyOJIeHHbIN ypoBeHb. 11

kiacc. Metonuueckoe nocodue - Mepaisik A.I'., [lomonckuii B. b., Sxup M. C.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Poccuiickoe obpa3oBanue - Www.edu.ru/

Matematndeckue 3T bl - WWW.etudes.ru/

OO0pa3oBaTeNIbHBIN MOPTAJ JIJIs TIOJTOTOBKH K dK3aMeHaM - ege.sdamgia.ru/

®I'BHY «®DenepanbHblii MHCTHTYT MEIArOrHUSCKUX u3MepeHui» - fipi.ru/
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