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MNOACHUTEJIBHAS 3AIIUCKA

VYuebHblll Kypc «Anredpa U Hayajla MAaTEMAaTUYECKOrO aHaIM3a» SBISAETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOTpaMME CPETHEro oOmIero oO0pa3oBaHHSs, IOCKOJBKY, C OTHOU
CTOPOHBI, OH O00ECeYMBAaeT HHCTPYMEHTAJbHYI0 0a3zy JJii H3YyYEHHUS BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JPYroil CTOpOHBI, (GOPMHUPYET JIOTHYECKOE U aOCTPAKTHOE MBIIIJICHHE
o0yyaronmxcs Ha YypOBHE, HEOOXOAMMOM [UIl OCBOCHMsSI MHGOpPMATHKH, OOIIECTBO3HAHUSA,
UCTOPUH, CJIOBECHOCTH M JpPYIMX JUCHMIIIMH. B paMkax pmaHHOro ydeOHOro Kypca
oOydJaronecss OBJIAJIEBAIOT  YHUBEPCAJBbHBIM  SI3bIKOM ~ COBPEMEHHOW HAayKH, KOTOpas
(bopMyIupyeT CBOHM TOCTHKEHUS B MaTEMaTH4IEeCKOi Gopme.

Y4eOHbIll Kypc anreOpsl M Hadajdl MaTeMaTH4YECKOr0 aHajau3a 3aKJIaJbIBA€T OCHOBY JJIS
YCHEIIHOTO OBJAJCHHUS 3aKOHAMH (HU3UKH, XUMHH, OHOJOTWH, TIOHUMAaHHUS OCHOBHBIX
TEHJIEHIUN pa3BUTUS SKOHOMHMKM U OOIIECTBEHHON »W3HHU, IIO3BOJIIET OPUEHTUPOBATHCA B
COBPEMEHHBIX LU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJb30BaTh UX Ul
JanbHelero oOpa3oBaHUs M B IIOBCEIHEBHOW HU3HHM. B TO ke BpeMs OBIaJeHHe
aOCTPaKTHBIMU M JIOTHYECKH CTPOIMMM KOHCTPYKLHUSAMH aareOpbl U MaTeMaTHUECKOro aHaJIn3a
pa3sBUBaeT yMEHHE HaxOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, [OKa3bIBaTh
YTBEPXKACHUS C MOMOUIbI0 MHAYKLIHU M paccykJaTh AEIyKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKpPETH3allHul0, a0CTparupoBaHUE M aHAJIOTHI0, (OPMHPYET KpEaTMBHOE U KPUTHUECKOE
MBILLJICHHE.

B xonme usyuenus yueGHOro Kypca «Airedpa M Hadajla MaTeMaTHYECKOIO aHaIM3a»
oOyyaromyecsi IMOJy4alOT HOBBIM OINBIT pEHIeHHUs MPUKIAJHBIX 3a/lad, CaMOCTOSTEIbHOIO
MOCTPOEHUSI MaTEeMaTUYeCKUX MOJENEH peasbHbIX CHUTyalllil, MHTEpIpEeTaruu MOTy4CHHBIX
peleHui, 3HaKOMATCS C MpUMepaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpPOJe, HAYKE U
HCKYCCTBE, C BBIJAIOLIMMHUCS MAaTEMaTHYECKUMH OTKPBITUSAMU U X aBTOPaMHU.

Y4eOHplli Kypc 00J1aJa€T 3HAYMUTEIbHBIM BOCIHUTATEIbHBIM IMOTEHIUAIOM, KOTOPBIH
peaim3yeTcsl Kak uepe3 ydeOHbI MaTepuain, CIocoOCTBYHOHIMN (OPMHUPOBAHMIO HAYYHOIO
MHUpPOBO33pEHHs, TaK M 4epe3 crnenupuky y4eOHOH  JeATeNbHOCTH, Tpelyromei
MPOAODKUTENBHON  KOHIEHTPAllMd  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, AaKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyYEHHBINA Pe3yJIbTaT.

B ocHoBe Meronuku oOyueHHs anredpe M HadyajlaM MaTeMaTUYeCKOro aHajiu3a JICKUT
JeATeIbHOCTHBIN PUHIIUIT O0yUYEeHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTEMaTHUECKOr0 aHAJIN3a» BbIJEIEHbI
CIeNyIOIUE COJepKaTeIbHO-MeToAnYecKre JUHUM: «Yucna u BeluUciIeHUs», «DyHKuun u
rpadukmn», «YpaBHEHUs U HepaBeHCTBa», «Havana matemaTuueckoro ananusa», « MHOXXecTBa U
Joruka». Bce OCHOBHBIE COEp)KAaTENbHO-METOJMYECKUE JMHUU H3y4daroTcs Ha MPOTSIKEHUU
IBYX JIeT OOy4eHHs Ha ypOBHE CpelHero oomero oOpa3oBaHUs, €CTECTBEHHO JAOMOJHSAS APYT
Jpyra U TOCTENEHHO HAChILIIasiCh HOBBIMH TeMaMM M paszieiamu. JlaHHbIA ydyeOHBIH Kypc
SBJIIETCS. MHTErPaTUBHBIM, IIOCKOJbKY OObenuHsAeT B cebe CcofepKaHUE HECKOIbKUX
MaTeMaTUYECKUX TUCHUIUIMH, TAKUX Kak aiaredpa, TPUIOHOMETpHS, MaTEMATUYECKUI aHau3,
TEOpUs MHOXKECTB, MaTeMmaThuyeckas Jjoruka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBNIaJIcBalOT BcE Oosiee IIMPOKUM MaTEMaTHUYECKHM amnmapaToM, Y HHUX IOCIEI0BaTEIbHO
dbopmMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTeMaTHYECKYI0 MOJeNb pealbHON
CUTyalliy, NPUMEHATHh 3HAaHUA, NOJYyYEHHBbIE IPU W3YYEHHHM Y4eOHOro Kypca, A pELIeHHUs
CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHON MaTeMaTHYECKOM 3ajaud, a 3aTeéM HWHTEpIpPETHPOBATH
CBOM OTBET.



ConepxartenbHOo-MeTOqUYECKass  JMHUSA  «Yucina U BBIUMCIEHUS»  3aBEpIIAET
(opMupOBaHUE HABBIKOB HCIOJIb30BAHUS JIEUCTBUTEIbHBIX YMCEN, KOTOpOE ObUIO HA4yaTo Ha
YpOBHE OCHOBHOTrO 001miero oopasoBanus. Ha ypoBHe cpemnero oOmiero odpa3zoBaHusi ocoboe
BHUMaHHUE ynemsieTcsl (GOpMUPOBAHMIO HABBIKOB pallMOHAIbHBIX BBIYMCICHHM, BKIIOYAIOIIUX B
ce0s MCMOJIb30BaHUE PA3IUYHBIX (OPM 3allMCH YMCIIA, YMEHUE JielaTh MPUKHUJIKY, BBIIOJIHAThH
NpUOIMKEHHBIE BHIYMCIIEHUS, OLICHUBATh YMCJIOBBIE BBIpAaXKEHUs, pab0TaTh C MATEMAaTUYECKIUMHU
KOHCTaHTaMHU. 3HaKOMble OOYYaroIMMCs MHOXKECTBA HATypajbHBIX, LEIbIX, PAllMOHAJIbHBIX U
JNEUCTBUTEIBHBIX YHMCEJ JOMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Hcesl. B kaxaom u3 3TuX
MHO’KECTB paCCMaTPUBAIOTCS CBOMCTBEHHBIE EMY cHEU(UUECKUE 3a7jaul U OTIEPALUU: JIETIEHHE
HAIeJlo, ONEepHPOBAaHME OCTAaTKAMH Ha MHOXECTBE IENBIX YHCed, OCo0BIe CBOMCTBA
palMOHATBHBIX M UPPAMOHAJIBHBIX YHCEN, apu(METHIECKHE ONEpalny, a TaKKe M3BJICUCHUE
KOpDHS ~ HaTypaJbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX uMceld. buaromaps
[IOCJIEIOBATEIbHOMY — PACIIMPEHUI0O Kpyra HCHIOJIb3YyEMbIX UYHCEI U 3HAKOMCTBY C
BO3MOYKHOCTSIMHA MX TIPUMEHEHUS I pelIeHUs pa3IMyuHbIX 3a/1a4 (OpMHUPYETCs MpeaCTaBIeHHE
0 €IMHCTBE MaTEeMAaTHKU KaK HAyKU U €€ POJIM B ITIOCTPOEHUHU MOJIENIEN PeaIbHOr0 MUpPA, IIUPOKO
UCIIOJIB3YIOTCSI 0000IeHNE U KOHKPETHU3a1Usl.

Jluaust «YpaBHEHUS M HEPAaBEHCTBa» pealn3yercs Ha MPOTSDKEHUU BCEro oOydyeHHs Ha
YpOBHE CpeaHero o0miero o0pa3oBaHUsA, IIOCKOJbKY B KaxaoMm pasaene IIporpaMmer
IPeAyCMOTPEHO pPElIeHHe COOTBETCTBYIOLIMX 3a/4ad. B pe3ynbrare oOyuarommuecs: OBJaneBaloT
pa3IMYHBIMU  METOAAMM pEILIEHHs pPalMOHAJIBHBIX, HUPPALMOHAIbHBIX, I10Ka3aTeJIbHBIX,
Jorapu(pMUYECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUMN, HEPAaBEHCTB U CHUCTEM, a TaKXKe 3ajad,
copepxaimux napamerpbl. [lodydeHHbIe yMEHHS IIMPOKO HCHOJIb3YIOTCS HPU HCCIEJOBAHUU
(GYHKIMI C TOMOIIBIO TPOU3BOIHOM, MPU PEIIEHUH N PUKIIAJHbIX 337a4 U 3a/1a4 Ha HaXOXKJCHUE
HanOOJbIINX U HAUMEHBIINX 3HAaUeHUU QyHKIUHU. J[aHHAs colepkaTenbHas JMHUS BKIIIOYAET B
cebs Takke (QopMHpOBaHME YMEHHI BBINOJMHATH pacu€rbl Mo Qopmysiam, Mpeodpa3oBaHUs
palOHaIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TAK)KE BBIPaKEHUH,
copepXkallux creneHd U Jjorapudmsl. biarogaps u3ydeHuo anreOpandyeckoro marepuania
MIPOMCXOANT JlajibHEHIlee pa3BUTUE aNTOPUTMUYECKOTO M AOCTPAKTHOTO  MBIIIICHUS
oOyuaronxcsi, GOPMUPYIOTCSI HABBIKH JETYKTUBHBIX PACCYXKJIEHUH, paOOTHl C CHMBOJIBHBIMU
(opmamu, NPEACTABIECHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTE B BHUJI€ PAaBEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3(ppekTUBHBIE HHCTPYMEHTHI JUJISl PEIIEHUS NPAKTUYECKUX U €CTECTBEHHO -
HAy4YHBIX 33/1a4, HarJIAIHO JIEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK SI3bIKa HAYKH.

ConepxatenbHo-MeToauueckass TUHUS «DYHKIMM U TpadHUKu» TECHO MeperieTaercs ¢
IpPyTUMU  JIMHUSMU ~ y4eOHOro  Kypca, TIOCKOJbKY B  KaKOM-TO  CMbICie  3a1aéT
NOCJIEIOBAaTEIbHOCTh ~ M3yUE€HHMs]  MaTepuana. V3yuyeHue  CTENEHHOM, IOKa3aTelbHOM,
Jorapu(pMUYECKON U TPUTOHOMETPHUUECKUX (PYHKIUN, UX CBOWCTB U T'paMKOB, UCIOIL30BAHNE
GyHKOMA AN penieHus 3aJad U3 APYrUx y4eOHBIX MPEIMETOB M PEasbHOW KU3HH TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIN30M, TaK U C pelIeHUEeM ypaBHEHUH U HepaBeHCTB. [Ipu
5TOM OOJbIIOEe BHUMaHUE yaensercd (OpPMHUPOBAHUIO YMEHUs BblpakaTb (opMmynamu
3aBUCHUMOCTH MEXIy pa3jMYHbIMHU BEJIMYMHAMH, HUCCIIEI0BaTh MOJy4deHHbIe (QYHKIUHU, CTPOUTD
ux rpadpuku. Matepuan 3TOM coaepKaTeNbHOW JIMHUM HalleJleH Ha pPa3BUTHE YMEHUH H
HABBIKOB, TO3BOJIIIOIIMX BBIPaXKaTh 3aBHCHMOCTH MEXJY BEIUYMHAMM B pa3iM4HON (opme:
aHAJTMUTHYECKOH, Tpaduueckoii W crnoBecHOW. Ero w3ydenue cmocoOCTByeT pa3BUTHIO
QITOPUTMHYECKOTO  MBIIUICHUS, CHOCOOHOCTH K  OOOOMICHWI0O M KOHKPETH3aIUH,
HCIIOJIb30BAaHUIO AHAJIOTHIA.



ConepxarenbHas nuHUs «Hadama mMaTemMaTHUeCKOro aHaln3ay MO3BOJSET CYIIECTBEHHO
pacHMpuTh KPYr KaK MaTeMaTHUYECKUX, TaK W MPUKIAIHBIX 3a7a4, JOCTYIMHBIX 00yJarommmcs,
TaK KaK y HUX TOSBIIIETCS BO3MOXXHOCTh CTPOUTH T'PAPUKU CIOKHBIX (QYHKIIHUMA, ONIPEAEIATh UX
HauOOJIbIIINE U HAUMEHBIINE 3HAYEHUS, BEIUUCIATD IUIOMAAN GUTYP U 0O0BEMBI TN, HAXOAHUTH
CKOPOCTH U YCKOpeHHMs mpoleccoB. JlaHHas coaepikaTeibHas JIMHUS OTKPBIBAET HOBbBIE
BO3MOKHOCTH TIOCTPOEHHUSI MaTEeMAaTHUYECKUX MOJENIe peallbHbIX CHTYyalluid, TO3BOJSIET
HaxOIUTh HAWIy4llee pelIeHWe B NPUKJIAJHBIX, B TOM YHCIE COIMAIBHO-3KOHOMHYECKHX,
3alagyaXx. 3HAKOMCTBO C OCHOBAMH MaTEMAaTUYECKOTO aHalM3a CIOCOOCTBYET pPa3BUTHIO
abCcTpakTHOro, (OpMaIbHO-IOIMYECKOr0 M KPEaTUBHOI'O MBINIIEHUS, (POPMHUPOBAHUIO YMEHHM
pacrno3HaBaTh MPOSBIICHUS 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE U UCKyccTBe. O0yuaromuecs
Y3HAIOT O BBIAAIONIMXCS pe3yJIbTaTax, MOJYYCHHBIX B XO/I€ Pa3BUTHSI MAaTEMAaTUKU KaK HayKu, U
00 nX aBTOpax.

ConepxatenpbHO-MeTOAMYEeCKass JUHUS «MHOXeCTBa M JIOTHKa» BKJIOYaeT B ceds
JJIEMEHTHl TEOPUM MHOXKECTB U MaTeMaTHYecKOl JOruKu. TeopeTHKo-MHOXKECTBEHHbIE
IPEACTAaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJHHOM MaTeMaTHKW W TpeajaraloT Haubolnee
YHHUBEPCAJbHBIN $3bIK, OOBEIUHSAIOMIMNA BCE pa3lefibl MAaTEMAaTUKH M €€ TMPHIOKEHUN, OHH
CBSI3BIBAIOT Pa3Hble MaTeMaTH4eCKHUE JUCLHUILIMHBI U UX MPUIOKEHHS B ennHoe 1enoe. [loatomy
BaXHO JaThb BO3MOXHOCTh OOydYaromieMmycsi MOHHMAaTh TEOPETHUKO-MHOKECTBEHHBIH SI3BIK
COBpPEMEHHOW MaTeMaTHKH M HCIOJb30BaTh €ro IJsl BBIPAXEHHUS CBOUX MbICIed. Jpyrum
BKHBIM IPU3HAKOM MATEMAaTUKH KaK HAyKH CIEIYyeT MPHU3HATh CBONCTBEHHYIO €l CTPOTrOCTh
O00OCHOBaHMH M  CI€IOBAaHHWE ONpPENENEHHBIM IIpaBWJIaM IIOCTPOEHUS JOKa3aTeNbCTB.
3HaKOMCTBO C 3JIEMEHTaMHU MaTeMaTHYECKOH JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOIO
MBILICHUST 00yYarommXxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY)KJIEHUS HA OCHOBE JIOTMYECKUX
npaBui, JOPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUSI.

B yueOHOM Kkypce «Anrebpa M Hadala MaTeMaTHYECKOro aHalli3a» MPHUCYTCTBYIOT
OCHOBBI ~ MATEMaTHYECKOTO  MOJCIHPOBAHHs, KOTOpPbIE  TPU3BaHBI  CIIOCOOCTBOBATH
(OpMUPOBAHUIO HABBIKOB IOCTPOCHHS MOJCIICH peanbHBIX CHTYaIllud, WCCIEHOBAaHUS ITHX
Mojiesied C TOMOIIBIO0 ammapara ainreOpbl U MaTeMaTHYeCcKOro aHajlu3a, WHTepHpeTaluu
MOJIYYeHHBIX pe3yibTaToB. Takue 3aJaHusl BIUIETEHBI B KaXAbIH M3 pa3/elioB MpPOrpaMMBI,
MOCKOJIbKY BECh MaTepual yueOHOro Kypca HIMPOKO HCIOIb3YETCA ISl PEIICHUS PUKIIATHBIX
3amau. [lpm pemeHun peasbHBIX MPAKTUYECKUX 3aJady  OOydallluecs pa3BUBAIOT
HaOII0JaTeIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIONb30BAThH
aHaJOrvuo, 0000IIaTh W KOHKPETU3HpPOBATh Mpodiemy. JledareabHOCTh MO (OPMUPOBAHUIO
HaBBIKOB PEIIEHUS MPUKIATHBIX 3a/1a4 OpraHU3yeTcs B MPoIlecce U3y4eHusl BceX TeM yueOHOro
Kypca «Anredpa 1 Hadaja MaTeMaTHYECKOTO aHAJIH3ay.

Ha u3yuenue yueOHoro kypca «Anredpa u Hayaiaa MaTEeMaTHUYECKOI0 aHAIN3a» OTBOAUTCS
272 yaca: B 10 knacce — 136 yacoB (4 daca B Henemo), B 11 kimacce — 136 yacoB (4 yaca B
HEJICITIO).



COJEPXAHUE OBYYEHUA
10 KJIACC

Yucsia v BHIYUCTCHUSA

Panmonanbuble uncna. OOBIKHOBEHHBIE U JECATUYHbBIC JPOOH, MPOLEHTH, OECKOHEUHbIE
nepuoanyeckue apoou. [Ipumenenne npobeit U MPOLEHTOB AJIs pelIeHus MPUKIaJAHbIX 3a7a4 U3
Pa3JIMYHBIX OTPACIIEW 3HAHUM U PEANbHOM )KU3HH.

HelicTBuTenbHble yucia. PannoHanbHbIE W MppalMOHATIbHBIE YUCHa. ApudMeTuyeckue
Omnepanuu ¢ JEeHCTBUTEIbHBIMU YMcaaMyd. Monaylsib AEMCTBUTENBHOIO YMCIIa U €r0 CBOMCTBA.
[IpubnmxEHHbIe BHIYKMCICHUS, NpaBUIa OKPYIJIEHUsS, MPUKUIKA UM OLEHKa pe3yibTaTa
BBIYHCIICHUM.

Crenienb ¢ 1ensiM nokazateneMm. bunom Hetorona. Mcnons3oBanue noaxoasineit ¢Gopmbl
3aUCH 1€ CTBUTENIbHBIX YUCEN JJIs PEIIeHMs IPAKTUYECKUX 3a]a4 U NIPEACTABICHUS 1aHHbIX.

ApudmeTnyeckuii KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOICTBA.

CremneHp C palnuMOHAJIbHBIM I1OKa3aTeJIeM M €€ CBOMICTBA, CTENEHb C JEWCTBUTEIIbHBIM
[OKa3aTeJeM.

Jlorapudwm uncna. CoiicTa norapudma. JlecsTuunbie U HATypalibHbIE Jorapu(MBbI.

CuHYyC, KOCUHYC, TAaHI'€HC, KOTAHI€HC YMCIIOBOrO aprymeHTa. ApKCHUHYC, apKKOCUHYC U
ApPKTaHT'€HC YU CIO0BOI0 ApryMEHTA.

YpaBHeHHsI 1 HEpaBEeHCTBA

ToxaectBa W TOXAECTBEHHbIE MNpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHMS.
PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHUA-CIIeACTBUA. HepaBeHCTBO, pelleHne HepaBeHCTBa.

OCHOBHbIE METO/IbI PEIICHHUS LIEeNbIX U APOOHO-PAllMOHAIBHBIX YPaBHEHUM M HEPaBEHCTB.
MHorousieHsl OT OJHOW NepeMeHHOW. JlelleHne MHOrowieHa Ha MHOIOYJIEH € OCTAaTKOM.
Teopema be3y. MHorousens! ¢ nensiMu kodddunmentamu. Teopema Buera.

[TpeoOpazoBaHUs YUCTOBBIX BRIPAKECHUH, COICPKAIINX CTEIIEHU M KOPHH.

Uppauuonansueie  ypaBHeHUs. (OCHOBHBIE METOJbl  pEIIEHUS HUPPALHMOHAIBHBIX
YPaBHECHHM.

[Toka3arenbubie ypaBHeHUSI. OCHOBHBIE METObI PELICHUS TTOKA3aTENbHBIX YPaBHEHUH.

[TpeoOpazoBaHue BeIpa)KEHUH, COEpKAIIUX JIOTAPHU(PMBI.

Jlorapumuyeckue ypaBHeHHs. OCHOBHBIE METOABl pELIEHHS JIOTapHU(PMHUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckre ¢Gopmynbl. I[IpeoOpazoBaHHe TPUTOHOMETPUUECKUX
BbIpa)KEHUH. PellieHne TpuroHoMeTpruyecKiuxX ypaBHEHUH.

Pemenne cucrem IMHENHBIX ypaBHEHUMH. Marpuiia CUCTEMBl JIMHEWHBIX ypaBHEHUM.
Onpenenurens MaTpullbl 2X2, €ro reOMETPUYECKHMH CMBICI W CBONCTBA, BBIYUCIICHHUE €r0
3HAYEHHUs], IPUMEHEHUE ONPENENIUTENS Ul PENICHUSI CUCTEMBI JINHEWHBIX ypaBHEHUM. Pemienue
MPUKIIAJIHBIX 334 C MOMOIIBI CHUCTEMBI JTUHEHHBIX yYpaBHEHUU. VccienoBaHnue moCcTpOEHHOM
MOJIEJIM C TOMOIIBIO MAaTPHUILL U OIPEIETUTENEH.

ITocTpoenne mMaTeMaTHYECKUX MOAENIEH peabHOW CUTyallUH C MOMOIIBIO YPaBHEHHUH U
HepaBeHCTB. IIpuMeHeHne ypaBHEHMH M HEPABEHCTB K PEIICHUI0O MAaTEMaTUYECKUX 3a7ad U
3aJ1a4 U3 pa3IMyHbIX 00JacTel HAyKH U peaslbHOM KU3HU.

DyHKUHU U TPaPUKH

@ynkuus, cnocoObl 3amaHus ¢GyHKuMU. B3aumuao oOpatHble (yHKIuu. Kommosumms
¢bynkuuii. ['paduk pyHkun. DnemMeHTapHble mpeoOpa3oBaHus rpagukoB GyHKINH.



ObnacTp ompezeneHuss U MHOXKeCTBO 3HaueHui QyHkuuu. Hymn gynkuuu. IpomexyTku
3HAKOIOCTOSIHCTBA. UYETHbIe U HeuéTHble QyHkuuH. [lepmonuyeckue ¢ynkuuu. [IpomexyTtku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl U MUHUMYMBbI (yHKIMH. Hanbosbliee 1 HauMeHbLIee
3HayeHHs PYHKLIHU HA IPOMEKYTKE.

Jluneitnas, kBagpaTuyHas u IpoOHO-TMHEHHAs (PYHKIIMU. DIIEMEHTapHOE UCCIIEI0BAaHUE 1
MOCTPOEHUE UX rpauKOB.

CrenenHass GyHKIUS C HATypaJIbHBIM M II€JbIM TIoKa3zateneM. EE cBoiicTBa u rpaduk.
CpoiicTBa U TpaduK KOpHS N-0W cTemeHW Kak (YHKIUU OOpPAaTHOH CTEMEeHH C HATypaJbHBIM
ITOKa3aTelIEM.

[TokaszarenbHas u jorapudmuyeckas (GyHKINHU, UX CBOMCTBA M rpaduku. Mcnoap3oBanne
rpaduKoB QYHKIHMHA I pelIeHus] ypaBHEHUH.

TpuroHomerpuueckasi OKPYXHOCTb, OINpPEICICHHE TPUTOHOMETPUYECKUX (YHKIHN
YHUCJIOBOTO apryMEHTA.

@OyHKIMOHAJIBHBIE 3aBUCUMOCTH B PeajbHBIX IpoIleccax U siBJICHUsAX. [’ paduku peanbHbIX
3aBUCUMOCTEN.

Hayajsa MaTeMaTH4€CKOI0 aHAJIN3A

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TTOCIeA0BaTeNbHOCTE. MeToa MaTeMaTU4YeCKOM
UHIYKIUUM. MOHOTOHHBIE M OIpPaHMYEHHBIE IOCIEA0BATEIbHOCTU. VICTOpUS BO3HUKHOBEHUS
MaTeMaTUYECKOro aHajan3a Kak aHaian3a 0€CKOHEYHO MallbIX.

ApudmeTtnueckas UM reoMeTpuueckas mporpeccud. beckoHeuHo — yObIBarolas
reometrpudeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBArOIIEH I'€OMETPUUYECKON MPOTrPECcCHH.
JIuHelHbIE M OKCHOHEHIMalbHBIA pocT. Yucno e. Popmyna CIOKHBIX MPOLIEHTOB.
Hcnonp3oBaHne NpOrpeccuu I PEUICHHs] pealIbHbIX 3a/1a4 PUKJIATHOTO XapaKTepa.

HenpepsiBHbIe GyHKIMUM W HX cBoiicTBa. Touyku pa3pbiBa. ACHUMITOTHI TI'padHUKOB
¢byukumii. CoiicTBa (GyHKIMII HENPEpBIBHBIX Ha OTpe3Ke. MeToa MHTEepBaJIOB JJI pEeIICHUs
HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPHIBHBIX (PYHKIIMIA IS peIICHUs 3a1a4.

[TepBas u BTOpas nmpousBoaHbie GpyHKIMH. OnpenencHrne, reoOMeTpuIecKiii 1 Gpu3ndeckuit
CMBICJI TPOU3BOIHOM. Y paBHEHHE KacaTenbHON K TpaduKy (yHKITHH.

ITponsBoanble 35eMeHTapHbIX QyHKIUI. [Ipon3BoaHas cyMMbl, TPOU3BENIEHUSI, YACTHOTO
1 KOMITO3ULIUU (QYHKIUH.

MHo:kecTBa H JIOTHKA

MHoecTBO, onepanuuy HaJl MHOKECTBAMM U HMX cBoWcTBa. Jluarpammsl Diinepa—BeHHa.
[IpumeHeHne TEOpeTHKO-MHOKECTBEHHOIO ammnapara Uil ONMCaHUs peajibHbIX IMPOLIECCOB U
SIBIICHUH, TP PEIICHUH 3a7]a4 U3 APYTuX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO  MaTeMaTH4YeCKOoro  oObeKTa,  CJIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucsia v BHIYUCTCHUSA

Hatypanpnble u nensle uucna. I[IpuMmeHeHne NpU3HAKOB JEIMMOCTH LENBIX YHCEl,
HanOonpmmii ool nemutensd (manee — HOJ[) u naumenpiee obmiee kpataoe (nainee — HOK),
OCTaTKOB 110 MOJ1YJIIO, adroput™a EBKkimnaa /Ui pemieHus 3aa4 B [eNbIX YUCTaXx.

KommnekcHble uymcnma. AnreOpaudeckas W TPUTOHOMETpHUYECKas (OpPMBI  3alHcH
KOMIUIEKCHOTO 4Hciia. Apu(MEeTHYecKre Oolnepalun ¢ KOMIUIEKCHBIMU 4uciaMu. M3o0paxenue
KOMIIJIEKCHBIX 4UCeNl Ha KOOpAMHATHOHN m1ockoctd. @opmyna Myaspa. Kopau n-oit crenenu us



KOMIUIEKCHOTO 4Hcia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN Uil peleHus (QU3MYECKUX M|
r€OMETPUYECKUX 3a]1a4.

YpaBHeHHsI 1 HEPaBEeHCTBA

CucremMa 1 COBOKYITHOCTh YPAaBHEHHI M HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CHUCTEMBI -
ciencTBUs. PaBHOCHIIBHBIE HEPAaBEHCTBA.

OtOop KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TOMOIIBIO TPUTOHOMETPUUYECKOM
OKPYXHOCTH. PerieHne TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEIICHNS TTOKA3aTEIbHBIX U JIOrapu(MHUECKUX HEPABEHCTB.

OCHOBHbIE METOABI PELICHHS HPPALIMOHAIBHBIX HEPaBEHCTB.

OcCHOBHbIE ~ METOABI  PEUIEHMs] CUCTEM W  COBOKYIHOCTEH  palMOHAJIBHBIX,
MPPaLMOHANIBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX yPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

[IpumeHeHue ypaBHEHUI, CUCTEM M HEPAaBEHCTB K PELICHUI0O MAaTEMaTUYECKUX 3ajad U
3ajjad M3 pa3IMyHbIX 00JacTell HayKW M peaJbHOM KHM3HHM, HMHTEpIpeTanus IOIy4eHHBIX
pE3yJIbTAaTOB.

DOyHkuuu ¥ rpaguku

I'paduk kommoszunuu QyHkui. I'eomerpudyeckue o6pas3bl ypaBHEHHH U HEPaBEHCTB Ha
KOOPIMHATHOU MJIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U I'pauKu.

I'papuueckre MeTOAbl pELICHHMsS ypaBHEHUHl W HepaBeHCTB. ['paduueckue METOJIb
pelieHys 3a1a4 ¢ napaMmeTpamH.

Ucnonb3oBanue rpadukoB (YHKIHMA UIsi MCCIEAOBAHUS TMPOIECCOB U 3aBUCUMOCTEH,
KOTOpBIE€ BO3HUKAIOT IPH PEIICHUH 3a]a4 U3 JPYTUX Y4EOHBIX IPEIMETOB U peaslbHOM KU3HU .

Havyana mareMaTn4yeckoro aHaausa

[TpumeHeHne NPOu3BOJHON K HCCIEOBaHUIO (QYHKIUN HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenne HanOoNbIIero 1 HAaMMEHbIIET0 3HAYeHUH HeTPEePBIBHON (PYHKIIMH Ha OTPE3KE.

ITpuMeHeHne TPOU3BOJHON ISl HAXOXKJIEHHS HAWIYYIIEro peIIeHUs B IPUKIATHBIX
3aja4yax, JJIsl ONpelesieHUs] CKOPOCTH M YCKOpPEHMs Ipoliecca, 3aJaHHOro (Gopmyioid WM
rpauKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3Hble 37eMEHTapHbIX
¢ynkuuii. [IpaBuia Hax0X1€HUS TEPBOOOPA3HBIX.

WuTerpain. ['eomerpudeckuil cMbICI MHTErpaja. BerunciaeHue onpeneaéHHoro MHTerpaa
no hopmyne HeroTona-JIeliOnuma.

[IpumeHenue wuHTerpana A HAXOXKACHUS IUIOIIAAEH IUIOCKUX ¢Guryp u o0bEMOB
rE€OMETPUYECKUX TEIl.

[Tpumeps! pemenuit tuddepeHanbHbIX ypaBHEHHH. MaTemMaTnueckoe MoJeInpoBaHue
peabHBIX MPOLIECCOB ¢ HOMOLIBIO TU(PepeHIInaNbHBIX YPABHEHUI.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA YYEBHOI'O KVPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOT'O AHAJIM3A» (YTJIVBJIEHHBI VYPOBEHL) HA
YPOBHE CPEJITHET'O OBIIIEI'O ObPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaska1aHCKOro BOCTIUTAHMS :

cOPMUPOBAHHOCTh T'PAKIAHCKOW TO3MIHMH OOydYaromIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O 4JI€HA POCCHICKOro OOIIECTBa, MPEACTABICHHE O MAaTEeMaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUW, MPOLEAYp Tpa)KIaHCKOro OO0IIecTBa
(BBIOOpBI, OMPOCHl U JAPYroe), YMEHHUE B3aUMOJIEWCTBOBATH C COLMAIbHBIMU WHCTUTYTaMHU B
COOTBETCTBHUH C UX QYHKUUSIMH U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS

c(OpPMUPOBAHHOCTb POCCUICKOM I'pa)KAaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLUIOMY U
HACTOSIIIEMY POCCHMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K JTOCTHXKEHHUSM POCCHICKUX
MaTEeMaTUKOB M POCCHMCKOM MaTEeMaTH4YeCKOH IIKOJbI, MCIONb30BAHUE ITHX JOCTI)KEHUH B
JpYyTUX HayKax, TEXHOJOTHX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

OCO3HAHUE  JYXOBHBIX LIEHHOCTEH  pPOCCHIICKOro  Hapoga, CcGHOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUUECKOT0 MOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHCHHEM
JTOCTWIKEHUM HAayKU WM JIEATEIbHOCTBIO YYEHOr0, OCO3HAHHME JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOWYUBOTO OYIyIIIETro;

4) 3¢TeTHYEeCKOr0 BOCIIUTAHUSA:

ACTETHYECKOE  OTHONIEHWE K  MHPY, BKJIIOYAas  JICTETHKY  MaTEeMAaTHYECKUX
3aKOHOMEpPHOCTEW, OO0BEKTOB, 3ajay, peHIeHUH, pPacCyKIEHWH, BOCIPUUMYHBOCTH K
MaTeMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNUTAHMS:

c(OpPMHUPOBAHHOCTh YMEHUS MPUMEHITH MaTEMAaTUYECKHUE 3HAHUS B UHTEpEcax 370pOBOTO
n Oe3omacHOro oOpasa XKHM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
MUTaHUue, COATAHCHUPOBAHHBINA PEXHUM 3aHATHI U OTABIXA, PEryJsipHas (pu3nueckas akTHBHOCTD),
(u3HUecKoe COBEPIICHCTBOBAHUE MIPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIIHHON NEATEIbHOCTBIO;

6) TPy10BOIr0 BOCIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHUE I[EHHOCTU TPYAOJIOOMS, UHTEPEC K PasiIuyHbIM cdepam
npo¢eCCHOHATBHON N1eATEIbHOCTH, CBSA3aHHBIM C MaTEMAaTUKOW M €€ MPHUIOKEHUSIMU, YMEHUE
COBEpIIATh OCO3HAHHBI BBIOOp Oyaymiel mnpodeccun ©u peanu3oBBIBATE COOCTBEHHBIE
KU3HEHHbIE TIJIaHbl, TOTOBHOCTh U CIOCOOHOCTh K MaTEMaTHUYeCKOMY OOpa30BaHUIO H
camMo00pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HHU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKUX 3a]]a4 MATEMAaTHYECKON HAPABIEHHOCTH;

7) 3K0JIOTM4€eCKOr0 BOCTIMTAHUS:

cOPMHUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphbl, TOHHUMAHWE BIHUSHUS COLUAIBHO-
SKOHOMHYECKUX IMPOIECCOB HA COCTOSHUE MPHUPOJHOW W COIMATBHOM Cpelbl, OCO3HAHHE
rI00AIBHOTO ~ XapakTepa  OKOJOTHYECKUX  TpoOjeM, OpHEHTAlus Ha  IpPUMCHEHHE
MaTeMaTUYeCKUX 3HAHUU IS PElICHMs 3a/1ady B 00JACTH OKPYKAIOIICH Cpebl, TUIAaHUPOBAaHUE
MOCTYIIKOB U OIEHKH X BO3MOXHBIX MOCIEICTBHM JIJIsI OKPY’KAIOIICH CPEbl;

8) neHHOCTH HAYYHOT 0 MO3HAHMS:



cOpPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKH M OOLIECTBEHHOH MPaKTUKU, TOHUMaHUE MAaTEMAaTHUUYECKONH HAayKu Kak cgepbl
YeNI0BEYECKON JIeSITeIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYUMOCTH JJIs Pa3BUTUS LUBUIIM3ALUY,
OBJIJICHHE A3BIKOM MAaTEMaTHKU U MAaTEMaTU4Y€CKOM KyJIbTypol KaK CpeACTBOM ITO3HAHUS MUPA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U MCCIEA0BATENbCKYIO e TEIbHOCTh HHANBUAYAIBHO U

B IpyIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS

ba3oBble Jornueckue AecTBUA:

BBISIBJIATH M XapaKTEPHU30BATh CYIICCTBEHHBIE NPU3HAKKM MATEMAaTHYEeCKHX OOBEKTOB,
MOHATHH, OTHOUIEHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH OINPEICICHUs] TOHSITHH,
yCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(PHUKAIMM, OCHOBaHHUS s OO0OOIIEHUS W
CpaBHEHUS, KpUTEPUH NTPOBOAMMOrO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh M MPEOOpPa3OBbIBaTh CYKICHUS: yTBEPAUTENbHBIC U
OTpHIIaTEIbHbIC, IUHUYHBIC, YACTHBIE U 00IIKe, YCIOBHEIE;

BBISIBJIATh MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NMPOTUBOpEuHUsi B (pakTax,
JaHHBIX, HAOMIONEGHUSAX U  YTBEPXKACHUAX, NpeajaraTb KpUTEpUU ISl  BBISBICHUSA
3aKOHOMEPHOCTEN U POTUBOPEUN;

JlefaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3AKJIKOY €HU I, YMO3aKJIFOUEHU 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEIBHO JI0KAa3aTEIhCTBA MATEMATHUCCKUX YTBEPKICHHUH (TIpsSMBIC U
OT TPOTUBHOTO), BBICTPAaMBATh APryMEHTAlUI0, TMPUBOAUTH NPUMEPHl W KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CY>KJICHUS U BBIBOJIHI,

BEIOMpATh CIOCO0 pemieHus: ydyeOHOW 3amauu  (CpaBHHMBATh HECKOJHKO BapUaHTOB
peuieHusi, BbIOUpaTh HauboJee MOAXONAIMNA C Y4ETOM CAMOCTOATENBHO BBIJEICHHBIX
KPUTEPUEB).

Bba3oBble ucciaenoBareibcKue 1eiicTBHUS:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEAOBATEIIbCKUNA HHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BOIPOCHI, (DUKCHPYIOIIKME NPOTUBOpeUne, MpodiieMy, yCTaHABIMBAaTh MCKOMOE U JIaHHOE,
(dbopMUpOBaTH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IIPOBOJUTh CAMOCTOSATENbHO CIUIAHUPOBAHHBIM  3KCIEPUMEHT, UCCIEJOBaHUE IO
YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SIBICHUS, IMPOIECcCa, BBIIBJICHUIO
3aBHUCUMOCTEH MEXIYy 00BbEKTaMH, ABJICHUSMH, IPOLIECCAMU;

CaMOCTOSTENFHO (POPMYIUPOBATH OOOOIIEHHS U BBIBOJBI IO pe3yabTaTaM MPOBENEHHOTO
HAOJIIO/IEHNS], UCCIICIOBAHMS, OLIEHUBATh JIOCTOBEPHOCTh MOTYyYEHHBIX PE3YIHTAaTOB, BEIBOJOB U
0000IIIEHN;

MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, & TAKKE BBIABUIAaTh MPEANOI0KEHUS O
€ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanueii:

BBISIBIISITH 1€UIIUTHI HHPOPMALIUK, TaHHBIX, HEOOXOAMUMBIX JIJII OTBETA HAa BOIPOC M IS
peuieHus 3a1a4u;

BHIOMpAaTh MH(GOpPMAIMI0O W3 HCTOYHMKOB  PA3JIMYHBIX  THUIIOB, aHAJM3UPOBATh,
CHCTEMAaTHU3UpOBATh M HWHTEPIPETUPOBATh WHQPOPMAIUIO pA3IUYHBIX BUIAOB H  (HopM
MPEACTABICHUS;



CTPYKTYpUpOBaTb  MH(POpPMALMIO, HPEACTaBIATh €€ B  pasiIuyHbIX  (opmax,
WJUTIOCTPUPOBATh IpapUUECcKu;

OLIEHMBATh HAAS&KHOCTb MH(POpPMAIMM IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIC Y4eOHbIe AelicTBUS

O0menne:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXICHHUS B COOTBETCTBUHU C YCIOBHUAMU M LEISIMU
o0IIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TEKCTaX, JaBaTb IOSICHEHHWA IO XOJy peUIeHUs 3aJadd, KOMMEHTUPOBATh IOJY4YEHHBIN
pe3yJIbTaT;

B XOZle OOCYXJE€HHUs 3a/aBaTh BOIPOCHI MO CYHIECTBY OOCYKIAae€MOW TEMBI, IPOOIEMBI,
pemaeMoi 3aja4yy, BbICKA3bIBAaTh HJIE€U, HAllEJICHHbIE HAa MOMCK PEIIEHUS, COINOCTABIIATH CBOU
CY)XKI€HMsI C CYXIEHHSIMU JIPYTMX YYaCTHUKOB Juajiora, oOHapyXuBaTh pa3indyhe U CXOJCTBO
03U, B KOPPEKTHOH hopme GpopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAXKEHMUS;

IPEeACTaBIATh PE3yJIbTaThl PELICHUs 3aJayd, SKCIIEPUMEHTa, MCCIEeJOBaHMSA, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Yy4€TOM 3aJad Mpe3eHTalud U
0COOEHHOCTEN ayJqUTOPUH.

PerynsiTuBHbIe YHHBepcaabHbIe y4eOHbIe 1eiicCTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, AJTOPUTM pELICHMs 3aJadyM, BBIOMpPATh CIOCO0 pelIeHUs] ¢ y4ETOM
HUMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH ¢ y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPO.1b, IMOLIMOHAJIbHBII HHTE/VIEKT:

BIIQJICTh HaBBIKAMU TIO3HABATENBHOU pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHI
U MBICIMTENIBHBIX IPOLIECCOB, HUX PE3YyJbTATOB, BIaAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoliecca U pe3ysbTaTa pelIeHUs] MaTEMAaTHYEeCKON 3a/1auH;

IOpeABUAETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PEIIEHUU 3aJadyd, BHOCHUTH
KOPPEKTUBHI B JESITEIILHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JAHHBIX, HAJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCIOBUSAM, OOBSICHATH MPUUHHBI
JNOCTIDKEHHUST WIIM HEJOCTHKEHHUS pe3yJbTaTOB JEeSATENbHOCTH, HAXOAUTh OIMIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OMBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh U HCIIONb30BATh MPEUMYIIECTBA KOMAaHIHOW M WHANBUAYAIbHON paboTHI MpH
pemieHnM y4yeOHBIX 3aJad, NPUHUMATh 1€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh
OpPraHu3alMi0 COBMECTHOM paboOThI, pacmpenensiTb BUABI pabOT, AOTOBApUBATHCS, 00CYXKIaTh
MPOIIeCC U Pe3yabTaT padoThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYNNOBBIX (opmax paboThl (00CyXaeHUs, OOMEH MHEHHH, «MO3rOBBIE
HITYPMb» U HHBIE), BBINOJHATH CBOIO YacTh PabOTHl M KOOPAMHHUPOBATH CBOM JEUCTBUS C
JIPYTUMHU YJIEGHAMU KOMAaHJIbl, OIICHMBAThb KAauyeCTBO CBOEro BKJIaJa B OOLIMI MPOIYKT IO
KpUTEpUsM, chOpMYJIMPOBAHHBIM YYaCTHUKAMU B3aMMOJICHCTBUSI.

NPEAMETHBIE PE3YJIbTATHBI



K xonmy oOyudenuss B 10 kiacce oOyyaromuiics MOMy4HUT CIEAyIOIIME MpeaMeTHbIe
pe3yJibTaThl 110 OTAENBHBIM TeMaM paboueil mporpaMMmbl yueOHOro Kypca «Anredpa u Havaia
MaTeMaTUYECKOro aHAIN3a»:

Yucsia v BBIYUCTCHUSA:

CcBOOO/IHO OIEPUPOBATH MOHATUSIMU: pallMOHATIBHOE YHUCIIO0, OECKOHEUHas IepruoindecKas
IpoOb, TPOLEHTHI, UPPALMOHATBHOE YHCIIO, MHOXECTBA PAlMOHAIBHBIX W JI€HCTBUTEIbHBIX
YyUCeNl, MOAYJb ACHCTBUTEIBHOT O YHCIIA;

MPUMEHSTH APOOH U MPOLIEHTHI ISl pellleHHs IPUKIIAAHbIX 33]1a4 U3 pa3IMYHbIX OTpaciien
3HAHUU U peajbHOU KU3HH;

MPUMEHSTh TPUOIMKEHHBIC BBIYMCIICHUS, MPABHUIIA OKPYTJICHUS, MPUKUIKY U OIECHKY
pe3yJibTaTa BHIYMCIICHUM;

CBOOO/IHO OIEpUPOBATh IOHSATHEM: CTENEHb C LEIbIM I10Ka3aTejeM, MCIIONb30BaTh
MOAXOAANIYI0 (OpMY 3alMCHU ACHCTBUTENBHBIX UYMCEN [UIsl PEIICHUs NPAaKTUYECKUX 3anad U
NPEICTaBIICHUS JaHHBIX;

CBOOO/IHO ONEPHPOBATH MOHSATHEM: apr(PMETHUECKHI KOPEHb HaTypaJbHOU CTEIEeHH;

CBOOO/IHO ONEPHPOBATH MOHSATUEM: CTEIIEHb C PAllMOHAIBLHBIM MTOKA3aTEIeM;

CBOOOIHO OMEpUpPOBaTh MOHATUAMH: JorapudM dHcla, NEeCATUYHBIE W HaATypallbHbIE
Jorapu(Mel;

CBOOO/IHO OIEpHPOBaTh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOTO
aprymMeHTa;

OIEepUpPOBaTh NOHATUAMU: APKCUHYC, APKKOCUHYC M APKTAHT€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHus M1 HEPABEHCTBA:

CBOOOIHO  OmepuUpoBaTh  MOHATUSIMH:  TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHBIC HEPABEHCTBA;

IPUMEHSTh pPa3IMYHbIE METO/bl PEUICHHUsS PALUOHAIBHBIX M JPOOHO-pallMOHAIBHBIX
YpaBHEHMH, MPUMEHSTh METOJ] MHTEPBAJIOB JJIsl PEllIeHUs] HEPABEHCTB;

CcBOOO/IHO ONEpUPOBaTh MOHATUSAMH: MHOTOYJIEH OT OJHOM NEPEMEHHOH, MHOI'OWIEH C
nensiMu - Ko3puuueHTaMu, KOPHM MHOTIOWIEHa, IPUMEHATh JIeIeHWEe MHOTO4YJeHa Ha
MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u TeopeMy Buera ais pemenus 3anad;

CBOOOIHO oONEepupoBaTh MOHATUSAMHU: CHUCTEMa JIMHEHHBIX YypaBHEHUM, MaTpula,
ONpENENUTENIb MATPUIBl 2 X 2 M €ro reOMETPUYECKHUU CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 ns BBIYMCIEHHS €ro 3HAYeHUs, IPUMEHSATh ONpPEACIUTENN AJIsl PEeLIeHUs
CUCTEMBbl JIMHEWHBIX YpPaBHEHUH, MOJEIMPOBATH pPEaJbHbIE CUTYallMM C IMOMOIIBIO CHUCTEMBI
JUHENHBIX YpaBHEHUMN, HCCIEAOBaTh IIOCTPOECHHbIE MOJEIM C [OMOLIbI0 MaTpUll U
olpeAenuTeNel, THTEPIPETUPOBATh OJIYUEHHBIN PE3yNbTarT;

HCIOJIH30BaTh CBOWCTBA ACHCTBHIA C KOPHSAMU JAJIs1 PeoOpa3OBaHUs BIPAKECHUI;

BBIIIOJIHATh  MPE0oOpa30BaHMSl YUCIOBBIX BBIPAKEHUM, COAEpXKALIMX CTENEHU C
palMOHAIBHBIM ITOKA3aTEIIEM;

UCMOJb30BaTh CBOMCTBA JjorapugmoB i HpeoOpa3oBaHUs  JIOTapUPMHUUECKUX
BBIPAKEHUN;

CBOOOIHO  oONepupoBaTh  IMOHATUSAMHU:  HPpALMOHAIbHBIE,  MOKa3aTelbHbIE U
jorapu(MuyecKue ypaBHEHUS, HAaXOJUTh UX PELICHHUS C MOMOIIbIO PaBHOCHIIBHBIX IEPEX0/10B
WJIM OCYILECTBIISAS MPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpPHUTOHOMETpHUYeckne  (opMynsl i IpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAYKEHUI;



CBOOOJHO ONEpUpOBaTh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, INPUMEHATH
HeoO0XoauMble (POPMYIIbI JIsl PEIIEHNS OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX ypaBHEHUM;

MOJIEIUPOBATh peajbHbIE CUTYyallUM Ha S3bIKE€ aireOpbl, COCTABJISATH BBIPAXKEHUS,
ypaBHEHMS, HEpPaBEHCTBAa [0 YCIOBHIO 3aJayd, MCCIEAOBAaTh IIOCTPOEHHBIE MOJEIN C
UCIOJIb30BAaHUEM alllapara ajaredopsol.

DyHKIUN ¥ rpapukn:

CBOOO/IHO OIEpUPOBATh MOHATUSIMU: (QYHKIHS, CIIOCOObI 3aAaHusl (YHKIUMH, B3aUMHO
oOpaTHble (DYHKIWH, KOMIO3UIUS (QYHKIUH, Tpaduk (QYHKIWH, BBIIOIHATH 3JIEMEHTApHBIC
npeoOpa3oBaHus rpaukoB GyHKINII;

CBOOO/IHO OIEpUPOBATh IOHATUSIMU: OOJIACTH ONPENEIEHUS M MHOXKECTBO 3HAaYEHUN
GbyHKIUN, HYJTM QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,

CcBOOOIHO ONEpUpOBATh MOHATHSAMH: UETHbIE M HEUETHBIE (YHKLIMH, MEPUOANUYECKUE
(YHKIMM, TPOMEXKYTKH MOHOTOHHOCTH (YHKIMHM, MAaKCUMyMbl U MHUHHUMYMBl (YHKIIHH,
HauOoJbIlee U HaMEHbIIIee 3HaueHNe (PYHKIMU Ha IPOMEXYTKE;

CBOOOJHO OIEpUpOBaTh MOHATUSAMH: CTeNEeHHas (GYHKLUUSA C HATYpaJbHBIM U IIEJIbIM
IIOKa3aTresieM, IpaguK CTeEeHHONM (DYHKIMU C HaTypajbHbIM M II€JIbIM I1OKa3aTeseM, Ipaduk
KOPHS N-0#f cTeneHn Kak (yHKIMKU 0OpaTHOM CTENEHH C HaTypajbHbIM ITOKa3aTeleM;

OIlepUpOBaTh MOHATUAMU: JIMHEIHAs, KBaJpaTHYHas M JpoOHO-TMHEHHass (yHKuuH,
BBINOJIHATH JIEMEHTAPHOE MCCIIE0BAHNE U TOCTPOEHHUE UX TPaHKOB;

CcBOOO/IHO OINEpUpPOBaTh MOHATUSAMU: IOKa3aTeiabHasi U Jorapupmuueckas (QyHKLIHUH, UX
CBOMcTBa U rpaMKu, UCIIOIB30BATh UX TpaUKU JJI PEIIeHUs] ypaBHEHUII;

CBOOO/IHO ONEpUPOBATH MOHATUSMHU: TPUTOHOMETPUUYECKAST OKPYKHOCTb, OIpEIeICHHE
TPUTOHOMETPUYECKUX (PYHKIIUN YHCIOBOI'O apryMeHTa;

UCMOJb30BaTh I'paduku QyHKIUN 1751 MCCIeoBaHUS MPOLECCOB M 3aBUCHUMOCTEH IpH
pellieHuy 3a1a4y M3 APYruX y4eOHBbIX MPEeIMETOB M pealbHOM KHU3HHU, BBIpaXaTb (OpMyIamMH
3aBUCHUMOCTH MEXY BEIUYNHAMY;

Hayana matemaTnyeckoro aHajiusa:

CBOOOJIHO ONEpUPOBATH MOHATHUSAMH: apH(pMeTHUecKas M TeOMEeTpUYecKas MpOrpeccHs,
0ECKOHEYHO YOBIBAIOIIAsl T€OMETPUYECKAsi IPOrPECCHs, IMHEWHBIH M SKCIOHEHIIMAJIBHBIN POCT,
(dopMmyia CI0XKHBIX IPOLIEHTOB, UMETh MPEACTABIEHUE O KOHCTAHTE;

UCIOJIb30BaTh IPOrPECCUN AJIs PEIIEHUS peajibHbIX 3a/1ay MPUKIAJHOIO XapaKTepa;

CBOOOJHO  ONEpHpOBaTh  IMOHSATUSAMHU:  IOCIENOBATEIbHOCTb, CIOCOOBI  3aJaHUA
II0CJIEZI0BATEIIbHOCTEH, MOHOTOHHBIE U OFPaHUYEHHbIE MIOCIIE0BATENbHOCTH, TIOHUMATh OCHOBBI
3apOXKJeHHUsI MATEMaTHUECKOro aHaIn3a Kak aHaJIn3a 0eCKOHEYHO MaJIbIX;

CBOOOJIHO ONEpUPOBATH HMOHATHAMHU: HENpepbIBHbIE (DYHKIMH, TOUYKH pa3pbiBa rpaduxa
(YHKIIUN, aCUMIITOTHI Tpaduka QyHKIIHH;

CBOOOJHO OIEpUpOBATH IMOHATHEM: (YHKIMS, HENpepblBHAs Ha OTpPe3Ke, IPUMEHSTb
CBOMCTBA HENPEPBIBHBIX (PYHKLUHN 1JIs peIeHHs 3a1a4;

CBOOO/IHO ONEepUpOBaTh IMOHATHSAMHU: IiepBas M BTOpas MPOU3BOAHBIE (YHKIIHH,
KacaTesnbHas K rpaduky QyHkuuu;

BBIUUCIIATh IPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOIO U KOMIO3UIUU JABYX
(GyHKIMI, 3HaTh TPOU3BOHBIE JIEMEHTAPHBIX (DYHKIIHII;

HCIOJIb30BaTh FT€OMETPUUECKHUM U (pr3HUecKUil CMBICI IPOU3BOAHOM JJIs pelleHNs 3a/1ay.

MHo:xecTBa H JIOTHKA:

CcBOOO/IHO OIIEPUPOBATH MOHATUSAMHU: MHOXECTBO, ONE€pallMK HaJl MHO)KECTBaMHU;



HCI0JIb30BaTh TEOPETUKO-MHOXKECTBEHHbIN anmnaparT [Jii ONUCaHUs peajbHBIX IPOLIECCOB
U SIBJICHUM, IPU PEILEeHUH 3a/1a4 U3 IPYTUuX y4eOHBIX MPEAMETOB;

CBOOO/IHO OMepupoBaTh IMOHATUSAMHU: OIpENEJIeHHE, TeopeMa, ypaBHEHUE-CIIEACTBUE,
CBOHMCTBO MaTeMaTUYeCKOro o0OBEKTa, JO0Ka3aTeNbCTBO, PABHOCWIbHBIE YpaBHEHHS U
HEPABEHCTBA.

K xonmy oOyuenumst B 11 kJjacce oOydaromuiics TMOJYYHT CIEAYIOIIHE TPEIMETHBIE
pe3yibTaThl MO OTAEIHHBIM TeMaM pabodeil mporpaMMbl yueOHOTro Kypca «AnreOpa u Hayaida
MaTeMaTUYECKOro aHaIN3a»:

Yuciia v BHIYUCJICHUA:

CBOOOIHO ONEpUpOBaTh MOHSATHSAMM: HATypajdbHOE M I1€J10€ YHUCIO, MHOXECTBA
HaTYpaJIbHBIX U II€JIBIX YMCEN, UCIONb30BaTh NIPU3HAKHU AenuMocTd 1enbix yucen, HOJl u HOK
HaTypaJbHBIX YU CEN JIJIS PeIICHUs 3a/1a4, TPUMEHSTh anroput™ EBkina;

CcBOOO/IHO ONEPUPOBATH IIOHATUEM OCTaTKa 110 MOAYJIIO, 3alIMChIBATh HATypaJbHbIE YK CIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO OMEpUPOBATH MOHSATUSMHU: KOMIIJIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX
4ucel, MPEACTaBIATh KOMILJIEKCHbIE YHCa B alre0pandeckoil 1 TPUTOHOMETpU4ecKoi dopme,
BBIMOJNHATH apu(PMETUUECKUE ONEepaIi C HUMHU 1 U300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOIHO  OMEpHpOBaTh  MOHATUSAMHU:  HUPpPAlMOHANbHBIC,  MOKAa3aTelbHbIE |
Jorapu(pMuyecKue HEPaBeHCTBA, HAXOAUTh UX PELICHUS C TOMOIIbIO PABHOCHIIBHBIX IIEPEXO/I0B;

OCYIIECTBIIATH OTOOP KOPHEH NMpH PELICHUH TPUTOHOMETPUYECKOT O YpaBHEHUS;

CBOOO/IHO ONEPUPOBATH IIOHSITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSThH
HeoOXoauMble (POPMYIIBI IJIsl PEIICHNs OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHSTUSAMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN M HEPAaBEHCTB,
PaBHOCHUJIBHBIE CHCTEMBI U CUCTEMBI-CIIECTBHS, HAXOAUTh PELICHHS] CUCTEMBI U COBOKYITHOCTEN
palOHANBHBIX, HMPPAIMOHANBHBIX, IOKa3aTeNbHBIX W JIOTApU(PMHUYECKHX YPaBHEHUU W
HEPABEHCTB;

pemaTe palnroHANbHBIC, WppaIMOHATbHBIC, MOKAa3aTeNbHbIE, JOrapu@MUYecKue |
TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COAEpKAIUE MOYJIM U ITapaMeTphl;

IPUMEHSATH rpauuecKre METOABI JUIsl PELLIEHHs] ypaBHEHUHN U HEPaBEHCTB, a TAKXKe 3a]a4
C IapaMeTpamu;

MOJIETUPOBATh peajibHble CUTyallMM Ha S3bIKE€ alreOpbl, COCTaBIATh BBIPAXKEHHUS,
YpaBHEHHMs, HEPABEHCTBA M HMX CHUCTEMbl IO YCJIOBHUIO 3aJady, HCCIEAOBaTh MOCTPOCHHbBIE
MOJIENY C MCIIOJIb30BaHUEM alllapara ainredpbl, HHTEPIPEeTUPOBATh MOJTYYSHHBIN pe3ybTar.

@OyHKuMU ¥ rpadpuxu:

CTPOUTH I'papUKi KOMIMOZUIUUA (QYHKIUN C TOMOUIbIO 3JIEMEHTAPHOTO HUCCIETOBAHUS U
CBOMCTB KOMITO3UIIMH JIBYX (DYHKITU;

CTPOUTh TE€OMETpUYECKHE 00pa3bl YypaBHEHMH U HEPaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: I'paUKH TPUTOHOMETPUYECKUX (PYHKIIUII;

MPUMEHSATH QYHKIIUU 171 MOJICJIMPOBAHUS U UCCIIEIOBAaHUS pPeaTbHBIX MTPOLIECCOB.

Hauyana MaTeMaTH4ecKoOro aHaju3a:

UCMOJb30BaTh MNPOU3BOJHYIO JJI HCCIeNOBaHUS (QYHKIMM Ha MOHOTOHHOCTh H
9KCTPEMYMBI;

HaXOJUTh HAauOOJIbIIee M HAMMEHbIIIee 3HaYeHUsI (PYHKIIUU HETIPEPHIBHON HA OTPE3KE;



MCIOJIb30BaTh MPOU3BOIHYIO IS HAXOXJICHUS HAMJIYYIIEro PEIICHUs B MPHUKIAIHBIX, B
TOM YHCJIC CONHMAIBLHO-YKOHOMHYECKUX, 3ajadax, IS OMPEICIICHUS CKOPOCTH M YCKOPCHHUS
mporiecca, 3alanHoro Gopmysoi wim rpadgukom;

CBOOOJIHO OIEPHPOBATH MOHITUSIMH: IIEPBOOOPA3HAs, ONPEACIEHHBINA UHTETpaI, HAXOIUTh
nepBoo0pa3HbIe JIEMEHTAPHBIX (YHKIMA W BBIUUCIATH HHTErpail mo ¢opmyne HpioToHa-
JleriOnua;

HAXOJUTh TUIOMIA/IN TUTOCKUAX (PUTYDP U 00BEMBI TEJT C ITOMOIIBIO HHTETPaa;

UMETh TPEACTaBICHHE O MATEMAaTHYCCKOM MOJCIMPOBAHMHM Ha TNPHMEPE COCTaBJICHUS
nuddepeHnanbHbIX YPaBHCHUN;

pemaTh MPHUKJIaIHbIE 337a9Hd, B TOM YHUCJIE COIUAIbHO-DYKOHOMUYECKOTO U (PH3UIECKOTrO
XapakTepa, CpelCTBAMU MAaTEeMAaTHYECKOT0 aHaIIN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousiensl. PaniuoHaibHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI JTMHEHHbIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuueckue BbIpakeHUs U 99 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepeiBabie ¢pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KUIACC

KosnyecrBo yacos
Ne HaumeHoBaHue pa3/ieioB U TeM NPOTrPaMMbI KoHTpOJIbHBIE
n/n Bcero
padoThI

1 HccnenoBanue GyHKITUH ¢ TOMOIIBIO MPOU3BOTHOM 22 1
2 [TepBooOpa3Has U UHTETpa 12 1
3 I'paduxu Tpuronomerpuueckux GyHkmuii. TpuroHoMeTpuyecKrue HepaBeHCTBA 14 1
4 WppanuonanbHble, IOKa3aTeNIbHbIE U JIOrapu (pMUUYECKUE HEPAaBEHCTBA 24 1
5 Kommuiekcuble uncna 10 1
6 HatypasbHble 1 11e1bIe 9ncia 10 1
7 CucreMbl pallMOHAJIBbHBIX, UPPAIlMOHATIBHBIX T0KA3aTEIbHBIX U JOrapuPMUUECKUX YpaBHEHUN 12 1
8 3ajauu ¢ napaMeTpamMu 16 1
9 [ToBTOpEHUE, 0000IICHNE, CHCTEMAaTH3AIUs 3HAHUI 16 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:llSy‘le}[I/lﬂ :)Iﬁg)al;OBaTeHbeIe
padoThI padoThI pecypent
1 [[MHOkecTBO, Omepaiyi Hal MHOXKECTBAaMU 1
U UX CBOMCTBaA
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOT O 1
arnmapara Jijisi perieHus 3a1a4d
Panmonanpabie uncina. OOBIKHOBEHHEIC U
4 JECSITUYHBIE 1POOU, TTPOLIEHTHI, 1
OCCKOHEUHBIC TIEPUOIUUYECKUE TPOOH
Parnonanpubie uncina. OOBIKHOBEHHBIE U
5 JECATUYHBIEC APOOH, ITPOLIEHTHI, 1
OCCKOHEYHBIE TIEPUOINIECKUE 1podH
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB AJIst 1
peuIeHust MPUKIagHbIX 3a1a4
- [Ipumenenue apo6eit ¥ MPOIEHTOB AJIs 1
peleHus MPUKIAAHbIX 3a1a4
8 JleficTBUTENbHBIE YKCIa. PaliuoHaIbHEIE U 1
HppaloHaIbHbIC YK CIa
9 ApudmeTnueckue oneparuu ¢ 1
JMEeUCTBUTEILHBIMHI YU CIIAMU
10 Mopynb 1eMCTBUTENBHOT O YUCIIA U ETO 1

CBOIiCTBa




11

[TpuOau>xE€HHBIE BEIYMCIIEHUS, TPaBUIIa
OKpYTJICHUs, IPUKUIKA U OLIEHKA
pe3ysbTaTa BBIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
IpoOHO-pallMOHATILHBIX YpaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METOABI PELICHUS LIEBIX U
JIpoOHO-pallMOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB

14

OCHOBHBIE METO/BI PEUICHUS LIEITBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEpPaBEHCTB

15

MHoOrou4JieHbl OT OJTHOW MEPEMEHHOM .
JleneHre MHOTro4JIeHa Ha MHOTOUJIEH C
octaTkoM. Teopema besy

16

MHOTr04JIeHbI C IeTBIMU KO3 QUITUEHTAMHU.
Teopema Buera

17

Pemenue cucrem NMMHENHBIX ypaBHEHHI

18

Pemenue cucrem NMMHENHBIX ypaBHEHUM

19

Martpuna CHCTEMBI IMHEHHBIX YPAaBHEHU.
Onpenenurenb MaTpuLbl 2X2, €r0
TF€OMETPUYECKHNA CMBICI U CBOKCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

20

OnpenenuTens MaTpULbl 2X2, €ro
TeOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIEHUE €r0 3HAUEHUS

21

[IpumeHenue onpenenuTens s peleHUs
CHCTEMBI JIMHENHBIX YPABHEHUIN




22

Pemenne npukiiaHbIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEMBI JJUHEHHBIX ypaBHEHUM

23

Pemenne npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CHCTEMBI JINHENUHBIX YPABHEHUI

24

Kontponbshas pabota: "PanmonanbHbie
ypaBHEHHS U HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUI"

25

OyHK1WMS, CI0cO0BI 3a1aHus QYHKIINH.
B3aumHuo oOpatHbie GpyHKkiuu. Kommnosunus
GbyHKIUH

26

I'padux pyHkumun. DnemMeHTapHbIE
npeodpazoBaHus rpauKoB QyHKIUN

27

OO0nacth onpeseeH st U MHOXECTBO
3HaueHui GyHkuuu. Hymu ¢pyHKIuu.
[TpomexxyTKH 3HaK MOCTOSTHCTBA

28

YétHpie 1 HeUETHBIC ()YHKIIUH.
[lepuonnueckue ¢pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
Haunbonb1iee 1 HauMeHblIIee 3HaUeHU e
(GYHKIUY Ha TPOMEXYTKE

30

Jlunelinasi, KBaJpaTu4yHasi U JpoOHO-
AuHenHas QyHKUUu

31

DJIeMEHTapHOE HCCIICIOBAHUE U
MOCTpOeHUE TpaUKOB ATHUX PYHKITUH

32

DJIeMEHTapHOE UCCIIEA0BaHUE U
MOCTPOEHHUE TPaPUKOB ATUX (QYHKIIHH

33

Crerens ¢ OCJIBIM ITOKa3aTCIICM. bunom




Hrrotona

Crerenb ¢ eJIbIM MoKa3aTelneM. bunomM

34 HeroToHa
CrenenHasi yHKIHS ¢ HATYPAIBHBIM U

35 eIBIM IToKa3aTreiieM. E€ cBolicTBa u
rpaduk

36 Kontponbshas pabdota: "Crenennas
¢dbynknus. E€ crolicTBa u rpaduk”

37 ApudmeTnueckuil KOpeHb HaTypaJlbHOM
CTEIEHU U €0 CBOMCTBA

38 ApudmeTrueckuii KOpeHb HATypaIbHOM
CTEIEHH U ero CBOICTBa

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJEpKAILNX CTEIIEHU U KOPHU

40 [IpeoOGpazoBaHUs UNCITOBBIX BbIPAKEHUH,
COZIEpKAIIMX CTENIEHU U KOPHU

a1 [IpeobpazoBaHus YUCIOBBIX BBIPAKECHUH,
CoJepKaIllMX CTENEHU U KOPHU
Wppanunonanbasie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPAIITOHATBHBIX
ypaBHEHUM
HppannonansHbie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUS HPPALlMOHATIbHBIX
YpaBHEHHI
Wppaunonansubie ypaBHeHUsl. OCHOBHbIE

44 METO/IbI PEIICHUS UPPAIIMOHAIBLHBIX
YPaBHEHUI

45 PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH




HMPpallMOHAJILHBIX YPaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/ABI B PELLIEHUU

40 HppanoHabHBIX YPaBHEHHH

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
UppaloOHaJIbHBIX YPAaBHEHUN

48 PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUN
UppaloHaIbHBIX YpaBHEHUN
CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHn

49 Kak QyHKIMHU OOpaTHOM CTETEHHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaolicTBa 1 rpaduK KOpHS N-OH CTENEeHU

50 KaK QyHKIIUU OOpaTHOM CTEEeHH C
HaTypaJIbHbIM I10Ka3aTENEM
KonTtponbhas pabora: "CpoiicTBa u rpagux

51 KOpH# N-0i1 ctenenu. MppannonanbHeie
ypaBHeHMS"

59 CreneHb ¢ pallMOHaIbHBIM I0Ka3aTENIEM U
€€ CBOICTBa

53 CreneHb ¢ pallMOHAIbHBIM TTOKa3aTelleM
€€ CBOMCTBa

54 Crenesb ¢ pallMOHaIBHBIM T10KA3aTENIEM U
e€ cBOliCTBA

55 [ToxazaTenbHas QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIIUH 115
pellieHus ypaBHEHUN

57 Hcnonb3oBanue rpaduka GyHKIUN IS

peLIeHNs] ypaBHEHUI




[TokazarenbHblie ypaBHEHUA. OCHOBHBIE

58 METO/IbI PEIICHUS TTOKa3aTeIbHBIX 1
ypaBHEHUM
[TokazarenbHble ypaBHEHHsI. OCHOBHBIE

59 METO/Ibl PEIIeHUs MTOKa3aTeNbHbIX 1
ypaBHEHUM
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/IbI PEIIEHHS MTOKa3aTeNbHBIX 1
YPaBHEHUI

61 KonTponpHas padora: "IlokazaTenbHas 1
¢byukuus. [TokazarensHbie ypaBHeHUs"

62 Jlorapudm uncna. CBoiictBa norapudma 1

63 Jlorapum uncna. CoiicTBa morapudma 1

64 Jlorapudwm uncna. CoiicTBa Jiorapudma 1

65 JlecsiTuaHBIC ¥ HATYpalbHBIC JTOTapu PMBI 1

66 JlecsiTuuHbIe ¥ HATYypaJbHBIE JOrapu PMbI 1

67 [IpeobpazoBanue BeIpaXeHUH, COAEpKALIUX 1
Jorapu QMel

68 [IpeoGpa3oBaHue BEIpaXKEHUH, COlEpKATINX 1
JorapumMeI

69 [IpeobpazoBaHue BeIpaKeHUH, COAEpKALIUX 1
JorapuMeI

70 Jlorapupmuueckast pyHKIMs, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuyeckas QyHKIus, €€ CBOMCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN IS 1

peLIeHNs] ypaBHEHUI




Hcnonbs3zoBanue rpapuka GyHKIUU A5

& pellieHus ypaBHEHUN
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PeIIeHus JOrapu(PMUIECKUX
YpaBHEHHI
Jlorapudmuueckne ypaBHeHus1. OCHOBHbBIE

75 METO/Ibl PEIIEHUS JIOrapu(PMUIECKUX
YPaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI peIICHUs JIorapu(PMUYECKUX
ypaBHEHUM

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUU
Jorapu(pMUYEcKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXOABI B PEIICHUN
norapu(pMUYECcKUX ypaBHEHUH

79 Kontponbshas padota: "Jlorapupmudeckas
¢byukuus. Jlorapupmuueckrne ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCJIOBOI'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOI'O apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIOBOTO apryMeHTa

83 ApKCcHHYC, apDKKOCHHYC M apKTAHI'€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

84 OIpesieTIeHNE TPUTOHOMETPUUECKUX

(GYHKIUI YHCIIOBOTO apryMeHTa




Tpuronomerpudeckas OKpyKHOCTb,

85 oTpeiesIeHUe TPUTOHOMETPUUECKUX 1
(GYHKIUI YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITbI 1

87 OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HDOPMYJIIBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHU N

01 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

92 [IpeobpazoBaHue TPUTOHOMETPUIECKIX 1
BBIPpAKEHU N

93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPaKEHUI

94 Peuienne TpUroHOMETPUUECKUX YpaBHEHUN 1

95 Penrenne TpUroHOMETPUYECKUX YPaBHEHUI 1

96 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUN 1

97 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemenne TpUroHOMeTPUYECKUX YPABHEHUI 1

99 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1
Kontponbshas padora:

101 "TpUTrOHOMETPUY ECKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CITOCOOBI 3a1aHUS 1

nocienoBaTelbHOCTEH. MeTon




MaTeMaTUYECKON MHIYKIUH

MOHOTOHHEBIC U OI'paHUYCHHBIC

103 nocyienoBaTeabHOCTH. VicToprs aHanmm3a
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 I'eomerpuyeckas mporpeccust

106 BeckoneuHo yObIBaroIIas reoMeTprIecKas
Iporpeccus

107 CymmMma OeckoHeYHO yObIBaromei
reOMEeTPUYECKON MPOrpeccuu

108 JIuHEelHbIN U 3KCITOH EHIIMAIbHBIN POCT.
Uucno e. Dopmyna CIOKHBIX TPOLIEHTOB

109 JIMHEeNHBIN U 3KCIOHEHITUAIIBHBIN POCT.
Yucino e. DopMyiia CI0XKHBIX OIPOIIEHTOB

110 Hcnonb3oBaHue Nporpeccu AJis perieHus
peasibHBIX 3a7a4 NPHUKJIAHOTO XapaKkTepa

111 KonTtponbsHas pabora:
"[TocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbiBHBIE PYHKIINU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpapUKOB
byHKIUN

114 CpoiicTBa QyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CBolicTBa QyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeTo MHTEpBAJIOB JJIsl PEILIEHUs

HEpPaBEHCTB




MCTOI[ HWHTCPBAJIOB IJIs1 pCIICHUS

117
HEpaBEHCTB

118 MeTo MUHTEPBAJIOB JJIsl PEILIEHUs
HEpaBEHCTB

119 [IpumeHeHnEe CBOMCTB HENPEPHIBHBIX
(GYHKIHA 11 pelIeHus 3aaaq

120 [IpumeHeHue CBOWMCTB HEMPEePhIBHBIX
GbyHKIUH 1715 peleHus 3aaad

121 [lepBas u BTOpas npou3BoJHbIE QYHKIIUU

122 Omnpenesnenue, reOMeTPUUECKUIl CMbICTT
MIPOU3BOTHOU

123 Onpenenenue, pU3NUECKUI CMBICI
MPOU3BOIHOU

124 YpaBHEHUE KacaTeIbHOI K TpaduKy
GbyHKIIH

125 VYpaBHeHUE KacaTeIbHOI K TpaduKy
byHKIIUN

126 [TpousBogHBIE dTIEMEHTAPHBIX (PYHKITHI

127 [IponzBoaHbIE 2JIEMEHTAPHBIX QYHKIUH

128 [IponsBoaHast CyMMBI, IPOU3BENEHUS,
YaCTHOT'O M KOMITO3ULIUH (DYHKITHIA

129 ITpousBogHast CyMMBI, TPOU3BEACHUS,
YaCTHOT'O M KOMITO3UIIUH (DYHKITHIA

130 [TpousBogHAast CyMMBI, TPOM3BEIECHUS,
YaCTHOT'O M KOMITO3ULIMH (DYHKITHI

131 KonTtponwsnas pabora: "IIpousBognas"

132 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS




3HaHui: "YpaBHeHnA"
133 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIUS 1
3HaHui: "OyHKIMN"
134 Hrorosas KOHTpoNbHAs paboTa 1
135 Htorosas koHTpoJbHas paboTa 1
136 HOBTOE)eHHe, 0000I11IeHEe, CHUCTEMATH3AIIH 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KIIACC

136 yacoB (4 yaca B HeJEIO).

Jlata uzydeHus

Ne
Tewma ypoxka
n/m
K/p I/p
1 [TpuMeHeHue MPOU3BOIHON K UCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD ¥ DKCTPEMYMBI
2 [TprmMeHeHue MPOU3BOIHON K MCCIIe0BaHNUIO (DYHKIINN HA MOHOTOHHOCTH U SKCTPEMYMBI
3 [TpumMeHeHne MPON3BOIHON K HCCIIETOBAHUIO (YHKIIMI Ha MOHOTOHHOCTD M 3KCTPEMYyMBI
4 [TpumMeHeHue MPOU3BOIHON K UCCIEAOBAHUIO (PYHKIINK HA MOHOTOHHOCTD M IKCTPEMYMBI
5 [TpumeHeHne MPON3BOIHON K UCCIIEAOBAHUIO (QYHKIIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBI
6 [TprmMeHeHne TPOU3BOIHON K HCCIICAOBAaHUIO (PYHKITMH HA MOHOTOHHOCTD U SKCTPEMYMBbI
7 Haxoxmenne HanOoNbIIero 1 HAMMEHbBIIIEr0 3HAUEHHSI HEeNPEPhIBHON (DYHKIIMH Ha OTpE3Ke
8 Haxoxnenue HanOONMbIIEr0 1 HANMEHBIIIETO 3HAUCHUS HEMPEPHIBHOW (PYHKITMH Ha OTpe3Ke
9 Haxoxenne HanOoIbIIeTo 1 HAMMEHbBIIIEr0 3HAUYCHHSI HEeNPEPhIBHON (YHKIIMH Ha OTpE3Ke
10 Haxoxnenne HanOoNbIIeT0 1 HANMEHbBIIEro 3HAaUYEHHsI HEeNPEephIBHON (DYHKIIMM Ha OTpe3Ke
11 Haxoxmenne HanOoNbIIeT0 1 HAMMEHbBIIIEr0 3HAUYCHHSI HENPEPHIBHON (DYHKIIMH Ha OTPE3KE
12 Haxoxaenue HanOObIIET0 1 HANMEHBIIIET0 3HAUCHUS HEMPEPHIBHOW (PYHKITMHM HAa OTPE3Ke
13 [TpumMeHeHue MPOU3BOIHOM I HAXOXKEHUS HAUTYUIIIeT0 pelieHns B MPUKJIaIHbIX 3aJa4ax
14 [TpumeHeHne MpON3BOIHON I HAXOXKACHUST HAMITYYIIIEr0 PEIIeHHUs B TPUKIIAIHBIX 3a/1a9ax
15 [TpuMeHeHue MPOU3BOIHOM IS ONIpeleNIeHUs] CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOT0
dbopmynoii unm rpagurom
16 [TpumMeHeHne MPON3BOAHOM IS ONIpeNeTIeHUs] CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOTO
dbopmyoi unu rpadpuKoM
17 Komnosumus GpyHkunii
18 Komnosumus GyHkunii




19

Komnosunus GyHkunii

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha KOOPAUHATHON MJIOCKOCTH

21 ['eomerpuueckue 06pa3bl ypaBHEHUI Ha KOOPAMHATHOM MJIOCKOCTH

22 KonTponbHas pabora: "MccnenoBanue QyHKIUN C TOMOIIBIO TPOU3BOTHOM "

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IEPBOOOPA3HBIX

24 [TepBooOpa3Hbie aneMeHTapHbIX QyHKIMHA. [IpaBuna Haxok1eHUs epBOOOpa3HBIX

25 [TepBooOpa3Hble ameMeHTapHbIX pyHKUMHA. [IpaBuia HaxoxaeHMs TEpBOOOPA3HBIX

26 HaTerpan. I'eomeTprdecknii CMbICT HHTETpaJia

27 Brruncnenue onpenenéHHoro nurerpaia no popmyine Hetotona-Jleitouuna

28 Brruucnenue onpenenéHHoro nHTerpaina mo gopmyie Herorona-JIeiiOHuia

29 [TpuMeHeHUe HHTETpalia I HAXOXKICHUS ILIOIIAACH MIIOCKHX QUTYP

30 [TpumMeHeHue HHTETpaia IJ1s HAXOKIEHHUS 00bEMOB Tr€OMETPHUECKUX Tell

31 [Tpumeps! pemenuii 1udpepeHaibHbIX ypaBHEHUN

32 [Tpumepsl pemrenuit nudepeHaIbHbIX ypaBHEHUN

33 MaremaTiu4eckoe MOJIeTMPOBAaHUE PealbHBIX MPOIIECCOB C MOMOIIBI0 Ard depeHInamIbHbIX
YpaBHEHUM

34 Konrtponwsnas padora: "IlepBooOpasHas u uHTEerpat”

35 Tpuronomerpuveckre QyHKINU, UX CBOMCTBA U Tpaduku

36 Tpuronomerpuveckrne QyHKINU, X CBOMCTBA U Tpaduku

37 Tpuronomerpuueckue QyHKINHU, UX CBOMCTBA U rpaduku

38 Tpuronomerpuveckrne QyHKINU, X CBOMCTBA U Tpaduku

39 Tpuronomerpuueckue QyHKINHU, UX CBOMCTBA U Trpaduku

40 OT6Op KOpHEH TPUTOHOMETPUIECKUX YPABHEHUM C TTOMOIIBIO TPUTOHOMETPHIECKON
OKPY>KHOCTH

41 OT60p KOpHEW TPUTOHOMETPHUECKUX YPABHEHHI C TOMOIIBIO TPUTOHOMETPUYECKON

OKPYXHOCTH




OT1060p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUN C TOMOIIBIO TPUTOHOMETPUYECKON

42
OKPYXHOCTH
43 OT1060p KOpHEW TPUTOHOMETPUUECKUX YPABHEHUN C TTOMOIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH
44 Penienrie TpUroHOMETPUUECKUX HEPABEHCTB
45 Perienre TpUroHOMETpPUYECKUX HEPABEHCTB
46 Perienne TpuroHoMeTpUYECKUX HEPABEHCTB
47 PemieHrie TpUroHOMETpPUYECKUX HEPABEHCTB
48 Kontponpnas pabora: "['paduku TpuroHomerpudeckux GyHkuui. Tpuronomerpudyeckue
HepaBeHCTBA"
49 OCHOBHBIE METO/Ibl PELICHHUS TT0KA3aTeIbHBIX HEPAaBEHCTB
50 OCHOBHBIE METO/BI PELICHUS [10KA3aTEIbHBIX HEPABEHCTB
ol OCHOBHBIE METO/IbI PELIECHUS TOKA3aTEIbHBIX HEPABEHCTB
52 OCHOBHBIE METO/BI PELICHUS T0KA3aTEIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS JOrapru(PMUIECKIX HEPABEHCTB
54 OCHOBHBIE METO/BI PELICHUS JIOTApU(PMHUUECKUX HEPABEHCTB
95 OCHOBHBIE METOABI PELIECHUS JIOrapU(PMHUUECKUX HEPABEH CTB
56 OCHOBHBIE METOABI PELICHHS JIOrapu(PMHUUECKUX HEPABEHCTB
S7 OCHOBHbIE METOABI PELICHHS HPPALIMOHAIBHBIX HEPABEHCTB
58 OcCHOBHBIE METO/Ibl PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB
59 OCHOBHbIE METO/bI PELICHHS HPPALIMOHAIBHBIX HEPABEHCTB
60 OCHOBHBIE METO/Ibl PELICHUS HPPALIMOHATIBHBIX HEPABEHCTB
61 I'paduueckrie MeTO/bl pelIeHUs HPPALMOHATILHBIX YPaBHEHUM
62 ['padmueckrie METOIBI PEIICHHUS UPPALIMOHATIBHBIX YPaBHEHHU I
63 ['paduueckrie METOIbI pelIeHNUs TOKa3aTeIbHBIX YPaBHEHUN
64 ['paduueckrie METONIBI pelIeHUs MTOKa3aTeIbHBIX HEPABEHCTB




65

['paduueckrie MeToIbl petieHus JorapupMUIECKUX YpaBHEHUN

66 I'padmyueckre MeTOIbI pelieHus Jorapu(PMUIECKUX HEPABEHCTB

67 ['paduueckrie METONIbI pelIeHNs JorapuMUUECKUX HEPaBEHCTB

68 ['paduueckrie MeTO/IbI pelIeHns TOKa3aTeIbHBIX U JOrapuPMUUECKUX YpaBHEHHM

69 ['paduaeckre MeTOABI pelIeHus MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX YpaBHEHUH

70 ['padmaeckre MeTOABI pelIeHHs MOKa3aTeIbHBIX U JIOTapH(PMUYECKHX HEPABEHCTB

71 I'papuueckrie MeTOIbI peLIeHNs [T0Ka3aTeIbHBIX U JOrapu(PMUUECKUX HEPABEHCTB

72 KontponbHas pabora: "MppaunoHanbHble, HOKa3aTeabHbIE U JJorapumMuueckre HepaBeHcTBa"

73 KomriekcHbie yncna. Anredbpandeckasi 1 TPUTOHOMETpUYecKast (POpMBbI 3aITUCH KOMIUIEKCHOTO
yucna

74 KomriekcHble uncna. AnaredOpanyeckast i TPUroHoMeTpudeckas (hopMbl 3aIIMCH KOMIIEKCHOT'O
qucna

75 ApudmMernueckue ornepanuu ¢ KOMIJIEKCHBIMU YU CIIaMU

76 ApudmeTrueckre ornepaiui ¢ KOMIUIEKCHBIMU YHCIIAMH

77 N300paxeHre KOMIUIEKCHBIX YMCel Ha KOOPAMHATHOM MJIOCKOCTH

78 N300pakeHrne KOMITJICKCHBIX YK CeNl Ha KOOPAMHATHOMN IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii cTeleHN U3 KOMIIJIEKCHOTO YK CIIa

80 ®opmyna Myaspa. Kopau N-oi#i cTenenn u3 KOMIJIEKCHOTO YHCIia

81 [TpuMeHeHne KOMIUIEKCHBIX YHCel AJIs pelieHns: GU3NUeCKuX U FeOMETPUYECKHX 3a1au

82 KontponpHas pabora: "KommiiekcHble yncna”

83 HatypanbHbIe ¥ 1IeNbIe Ynciia

84 HatypanpHble u 11enble yncia

85 [TpumeHeHue NPU3HAKOB JIETUMOCTH LEJIbIX YHCE

86 [IpumeHeHne NpU3HAKOB JEIMMOCTH LIEJbIX YACEI

87 [Ipumenenue npusHakoB genumocTu nensix yucen: HOA u HOK

88 [Ipumenenue npuzHakoB aenuMmocTH mensix yucesn: HO u HOK




89

HpI/IMCHeHI/Ie IMMPU3HAKOB ACJIMMOCTH L EJIbIX YMUCCII: OCTATKU 110 MOAYJIIO

90 [TpuMeHeHu e MPU3HAKOB JEIUMOCTH I[EeIBIX YUCEN: OCTATKU 10 MOJIYJIO

o1 [TprMeHeHue NPU3HAKOB JEIMMOCTH LEbIX YHCeN: anroput™ EBkimaa muis pemienus 3ajgay B
IENBIX YHCIaxX

92 Kontponenas pabora: "Teopus nensix uncen”

93 Cucrema 1 COBOKYITHOCTh YpaBHEHH. PaBHOCHIIbHBIE CHCTEMBI M CHCTEMBI -CIIEICTBHS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHH. PABHOCHIIbHBIE CHCTEMBI M CHCTEMBI -CIICICTBHSI

95 OCHOBHBIE METOJIBI PEIICHNS CHCTEM M COBOKYITHOCTEW PallMOHAIBHBIX YPaBHEHUN

96 OCHOBHBIE METOBI PELICHHS CHCTEM M COBOKYIHOCTEH HppalliOHANbHBIX YpaBHEHUN

97 OCHOBHBIE METOJIbI PEIICHHS CHCTEM M COBOKYITHOCTEH ITOKa3aTeIbHBIX ypaBHECHUN

98 OCHOBHBIE METOBI PELUICHHS CHCTEM M COBOKYITHOCTEH MOKa3aTelbHbIX ypaBHEHUI

99 OCHOBHBIE METOJIBI PEIICHHS CHCTEM M COBOKYITHOCTEH JOrapru(MUIECKIX YpaBHEHHH

100 OCHOBHBIE METOBI PEUICHHS CHCTEM M COBOKYITHOCTEH JIOrapu(MUIECKUX ypaBHEHHI

101 [TpruMeHeHue cUCTeM K PEIICHHI0 MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMuHbIX oOnacreit
HAYK{ ¥ peasibHOM JKU3HU, HHTEPIPETAINS MOJYICHHBIX Pe3yJIbTaTOB

102 [TpuMeHeHne CUCTEM K PEeIIeHHI0O MaTeMaTHUeCKUX 3aJ1ad ¥ 3a]1a4 U3 pa3IM4HbIX 00JacTeit
HAYK{ ¥ peasibHOM JKU3HU, HHTEPIPETAlNs MOJYICHHBIX Pe3yJIbTaTOB

103 [TpuMeHeHue HEpaBEHCTB K PEIICHUI0 MaTeMaTUUECKUX 3a/1a4 M 3a/1a4 U3 Pa3InyHbIX obyacTeit
HAyKH U peasibHOW KU3HU, UHTEPIPETAIHs MOTYYEHHBIX PE3yIbTaTOB

104 KontponpHas pabora: "Cucremsl pallMOHaIbHbBIX, HPPALlMOHAIBHBIX 10KAa3aTEIbHBIX U
Jorapu(pMuUYecKux ypaBHEeHUH"

105 PanronanpHbIC ypaBHEHUS C MTapaMeTpaMu

106 PanmonanbHble HEPaBEHCTBA € MapaMeTpaMu

107 PanmonanbHbIe CHCTEMBI ¢ TapaMeTpaMu

108 WppanmonansHble ypaBHEHUS, HEPABEHCTBA C MapaMeTpamMu

109 WppanroHanbHble CUCTEMBI ¢ TapaMeTpaMu




110

[Toka3zaTenbHbIE YpaBHEHMsI, HEPABEHCTBA C IapaMeTpaMu

111 [Toka3zaresbHBIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHs, HEpaBEHCTBA C TapaMeTpaMHu

113 Jlorapudmuyeckue cUCTEMBI C TapaMeTpamMu

114 Tpuronomerpuyeckrue ypaBHEHHUs C IapaMeTpaMu

115 TpUroHoMeTpruyecKre HepaBeHCTBa C MapaMeTpaMu

116 TpUroHOMETpUYECKHE CUCTEMBI C ITapAMETPAMHU

117 [TocTpoeHue u nccaenoBaHne MATEMAaTHIECKIX MOJIETIEH peabHbIX CUTYaI[uil C TOMOIIBIO
ypaBHEHHI C mapameTpaMu

118 [TocTpoenune u ucciie0BaHUE MATEMAaTHIECKUX MOJIEICH PeabHBIX CUTYallHi C TOMOIIBIO
CHCTEM YPaBHCHHUU C mapaMeTpaMu

119 [Toctpoenue u uccnenoBaHUE MATEMATHUYECKUX MOJIENIEH peabHbIX CUTYAI[Mil C TOMOIIBIO
CHCTEM YpaBHEHUI C mapaMeTpaMu

120 KonTponbHas pabora: "3anauu ¢ mapamerpamu”

121 [ToBTOpeHue, 0000IIeHHE, CUCTEeMaTH3alus 3HaHU: "YpaBHeHUS"

122 [ToBTOpeHue, 0600IIeHNE, cucTeMaTH3aIus 3HaHui: "YpaBHeHHS "

123 [ToBTOpeHue, 0600ImEeHne, cucTemMaTn3anus 3Hanui: "YpaBaeHus. CucTeMbl ypaBHEHHH"

124 [ToBTOpenue, o6o00IIeHNE, cucTeMaTn3anus 3HaHui: "HepaBencTsa"

125 IToBTOpenue, o6o0IeHNEe, cucTeMaTu3anus 3HaHuil: "HepaBencrea"

126 [ToBTOpeHue, o600IIeHNE, cucTeMaTH3alus 3HaHui: "HepaBeHncTra"

127 [ToBTOpenue, o0o6mIeHne, cucremMaru3anus 3Hanuii: "[Ipon3Bognas u e€ mpumeHenue"

128 [ToBTOpenue, o000IICHHE, cucTeMaTu3alus 3HaHui: "[Ipon3BoaHas u €€ mpumeHeHue"

129 [ToBTOpenue, ob6o6mIeHNe, cucreMaru3anus 3Hanuii: "IIpousBonnas u e€ npumenenue"

130 [ToBTOpeHue, 0000IICHHE, cucTeMaTH3alus 3HaHui: "MHTerpan u ero npuMeHeHue"

131 [ToBTOpenue, 0606IIeHNE, cucTeMaTru3anus 3HaHui: "OyHkuun"

132 [ToBTOpeHue, o6o0IIeHNE, cucTeMaTu3anus 3HaHui: "OyHkun"




133 [ToBTOpenue, o6o6IIeHNE, cucTeMaTu3anus 3HaHui: "Oyakuun"
134 Hrorosasi KOHTpOJIbHAS paboTa

135 Hrorosast KOHTpOJIbHAS paboTa

136 [ToBTOpeHue, 0000IICHNE, CHCTEMAaTH3aITUs 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTemaruka: anrebpa v Hauajla MaTeMaTHISCKOTO aHalli3a, TeOMETPHS.
Aunrebpa 1 Hadana MaremaTudeckoro ananusa, 10 knacce/ Komsrun F0.M.,
TrkaueBa M.B., ®enoposa H.E. u npyrue, AkinonepHoe o011ecTBO

«M3narenscTBO «IIpocBenienre»

METOIUYECKHUE MATEPHAJIBI JIVIA YYUTEJIA

AUTAKTHYCCKHUC MAaTCPHUAJIbI Komsirun

HNUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://eorhelp.ru/

http://www.school-collection.edu.ru

http://pedsovet.org/m






