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INOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «Auredpa M Hayajla MaTeMaTHYECKOIO AaHAJIU3a» SBISIETCS
OJIHUM M3 Hauboyiee 3HAYUMBIX B MPOrpamMMe CpPEIHEro oOILIero oOpa3oBaHUS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECHe4YnBaeT WHCTPYMEHTAIbHYIO 0a3y aiis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINIJICHUE O0YyJarONIMXcs Ha ypOBHE, HEOOXOMMOM
JUIL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UCTOPHH, CIOBECHOCTH U JAPYTUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca OOydaroliuMecs OBIIAJIEBaIOT
YHHMBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HaykH, KOTOopas (OpMyIUpyeT CBOHU
TOCTUKEHUS B MaTEMaTU4YeCKOU popme.

VY4eOHbIil Kypc anreOpbl M Hauajdl MaTeMaTUYECKOTO aHaln3a 3aKiIa/lbIBacT
OCHOBY [UIsl YCIICITHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XUMHH, OHMOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHICHUUH Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHOW JKU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTMSIX, YBEPEHHO MCIIONb30BaTh UX AJIA JlajbHEHIIEro oOpa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajeHue aOCTPakTHBIMU U JIOTMUECKU
CTPOTMMM KOHCTPYKLUMSMHU aireOpbl M MaTEMaTU4YECKOTO aHalu3a pa3BUBACT
YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBATH
YTBEPXKACHUS C MOMOINBIO MHAYKIIMM U PacCyXKIaTh NEAYKTUBHO, HCIIOJIb30BATh
00001IeHNe W KOHKPETH3alMi0, abCTparupoBaHME M aHAJIOTHIO, (HOpMHpYET
KpEaTUBHOE U KPUTHUYECKOE MBIIIJICHUE.

B xone usyueHus yueOHOro kypca «Anredpa M Hayajaa MaTeMaTHYECKOTO
aHaJIn3a» 00ydYarolMecs IMOIY4aroT HOBBIM ONBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOEHUSI MaTEMATUYECKUX MOJENEH peajbHbIX CUTYyalUi,
UHTEPIPETALIMA  TOJIYYEHHBIX  PELIEHWH, 3HAKOMATCA €  [pUMEpaMHU
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEl B TMpHUpPOAE, HAayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o00janaeT 3HAYUTEIbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBIM peanu3yeTcsl Kak uepe3 Y4eOHbIl Marepual, CIOCOOCTBYIOIINN
(OpMUPOBAHNIO HAYYHOI'O MHPOBO33PEHMS, TaK U 4epe3 CHeUPUKYy y4yeOHOH
NESATENIbHOCTH, TpeOyIoleld MpPOJOJDKUTENbHON  KOHLUEHTPAllUM BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, AaKKypPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJbTar.

B ocnoBe metomuku oOydenus anreOpe M HauajgaM MaTeMaTUYECKOTO
aHaln3a JEKUT ACSITEIbHOCTHBIN NMPUHIUI 00yUYeHHUS.

B crpykrype yuebHOro kypca «Anredpa M Hayajia MaTeMaTUYECKOTO
aHaJIN3a» BbIAEIECHBI CIEAYIOUINE COAEpPKATEIbHO-METOANUECKUE TUHUM: «YHucna



U BBIYUCICHU», «DyHKIIMU U TpaduKn», «YpaBHEHUS U HepaBeHCTBa», «Hagana
MaTeMaTUYeCKOTO aHanmm3a», «MHOXeCTBa W JIOTMKa». Bce OCHOBHBIC
COJIEPKATEITHHO-METOINYECKHE JIMHUM HW3YYalOTCs Ha TPOTSDKEHUHM JBYX JIET
oOy4eHHsT Ha YpOBHE CpeAaHero o0miero oOpa3oBaHMs, €CTECTBEHHO OTOJHSS
JpyT Ipyra W MOCTETICHHO HACHIIAasCh HOBHIMH TeMaMH U pas3aenamMu. JlaHHBIHI
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBeauHsIET B cebe
COJlep’)KaHWE HECKOJbKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MAaTEeMaTHUYECKH aHajIu3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MAaTEMaTHYECKUM aIllapaToM, Y HUX MOCIEI0BATEILHO POPMHUPYETCS U
COBEPIICHCTBYETCSI yMEHHE CTPOMTH MAaTEMaTHYECKyH) MOJIENb PeaJbHOM
CUTYalliu, PUMEHATh 3HaHWs, TOJNy4YeHHBIC TIPU M3YyYEHUH YIeOHOTO Kypca, AJs
PEIICHUsT CaMOCTOSTENILHO C(HOPMYITMPOBAHHONW MaTEeMAaTUYECKON 3a/laud, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

ConepxarenpHO-MeTOIMYEeCKass JUHUS «UWclia U BBIYMCICHHUS» 3aBepIiacT
(dopMHIpOBaHHE HABBIKOB MCIOJIH30BAHUS JACHCTBUTEILHBIX YUCEIN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasosanusi. Ha ypoBHe cpennero o01ero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss (OPMUPOBAHHIO  HABBIKOB
paIMOHaBHBIX BBIYUCICHUH, BKIIOYAIONIMX B C€0S HCIIOJNB30BAaHUE Pa3TUIHBIX
dopM 3amucu 4YHcla, YMEHHE JeNaTh NPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIC
BBIYHCJICHHSI, OIICHUBATh YWCJIOBBIC BBIpAXEHUS, PadOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalONIMMCS MHOXKECTBA HATypalbHBIX, IIENbIX,
pPAallMOHANBHBIX ¥ JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoOM M3 OSTUX MHOXECTB pPaCcCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My crnenuduyecKue 3aJadd W OIepalud: JeJICHHE Halelo,
ONEPHPOBAHME OCTATKAMHA Ha MHOXXECTBE LEJNBIX YHCEN, OCOObIe CBOICTBA
paIMoOHaIbHBIX U UPPAIMOHATBHBIX YHCEN, apu(PMEeTHUUECKUE OTepaluu, a TaKKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETICHH HA MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTeNTbHOMY PACHIMPEHUIO Kpyra HCIOJb3YEeMbIX YHUCET U
3HAKOMCTBY C BO3MOXKHOCTSIMH HMX MPUMEHEHUsI ISl PEIICHHs Pa3IMYHbIX 3a/1a4
dopmupyeTcsi TpeACTaBICHHE O SIMHCTBE MATEMAaTHKU KaK HayKd M €€ pojiH B
MIOCTPOSHUH MOJIENICH pPEabHOTO MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHUEe u
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKECHUH BCETO
oOydeHHss Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUS, MOCKOJBKY B KaKIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIeHHE COOTBETCTBYIONIMX 3amad. B
pe3yibprare OOydYaroImiuecss OBJAQJCBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANBHBIX, HPPAIMOHANBHBIX, ITIOKA3aTEIbHBIX, JIOTapUPMUYECKAX W



TPUTOHOMETPUUYECKUX YPAaBHEHWM, HEPAaBEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkammx napamerpsl. [loaydeHHbIE yMEHHsS IMIUPOKO MCHOJIB3YIOTCS IpHU
UCCIIEOBaHUM (DYHKIUN C TIOMOIIbIO MPOU3BOJHOM, MPHU PEUICHUH MPHUKIAIHBIX
3a]a4 W 3a7a4 Ha HAXOXKJEHUE HauOOJBIINX M HAMMEHBIIUX 3HaYE€HUN (PYHKIIHH.
JlaHHast copepKaTenbHas JIMHUS BKIIOYAET B ce0sl Takke (OpMHUPOBaHUE YMEHUM
BBIMOJHATH  pacu€rel 10  QopmyinaMm, IpeoOpa3oBaHHs  palMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAKEHUH,
CoJlep)KallluX CTeNeHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpandecKkoro
Marepuajia  MPOUMCXOAWT  JAJbHEWIIEE  pPa3BUTHE  ANTOPUTMHUYECKOIO U
aOCTPaKTHOTO MBINUICHUS OOYy4Yaromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuid, pabOTBl €  CHMBOJBHBIMU  (OopMamMu,  MIpPEACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(pQPEKTUBHbIE WHCTPYMEHTBI JJI PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIVIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKHU.

ConepxxarenpHo-MeTOoMYeckass JUHUSA «DYyHKIUHM U TpadhuKu» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJAET MOCIEA0BATEIBHOCTh U3YUEHHs MaTepuaa. M3yuenne cTeneHsou,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIHMM, UX CBOWCTB
U rpadUKOB, UCIOIb30BaHUE (DYHKUMU JUIs pelIeHus 3a7ad U3 ApYrux y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu »TOM O0blIOE BHUMaHHE
ynemnsieTcs: GopMHpPOBaHUIO YMEHUSI BbIpaKaTh (POpMyJaMHU 3aBUCUMOCTU MEXKIY
pa3NMYHBIMH BEJIMYMHAMHU, HCCIEAO0BATh MOJYYCHHbIE (PYHKIHMH, CTPOUTH HUX
rpaduxu. MaTtepuan 3Toi cofepKaTeIbHON JTUHUHU HalleJIeH Ha pPa3BUTHE YMEHUU
YU HaBBIKOB, IIO3BOJISIIOIIMX BBIPaXKaThb 3aBUCUMOCTH MEXIy BEIMYMHAMU B
paznuuHOi (opMme: aHATUTUUYECKOM, rpaduyeckoi u cioBecHou. Ero msyuenwe
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
00001IEHNIO U KOHKPETU3ALMH, UCTI0JIb30BAHUIO AaHAIOTUH.

CopepxarenbHas JuHua «Hadana MareMarnyeckoro aHajan3a» MO3BOJSET
CYIIECTBEHHO PACLIMPUTh KPYI KaK MaTEMaTU4YECKUX, TaK U NPHUKIAIHBIX 3a7a4,
JOCTYMHBIX OOYyYarOIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpauKy CIOXHBIX (DYHKIMHA, ONpPENeNiaTb HUX HAuWOOJbIINE W HAWMEHBIINE
3HAYEHUs, BBIYUCIIATH IUIOWaad (UIyp U OOBEMBI TeJl, HAXOAUTh CKOPOCTH U
YCKOpPEHMs IpoleccoB. JlaHHas colep:KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH ITOCTPOEHUSI MaTeMaTH4YECKUX MOJENIEH peajbHbIX CUTyalUH,
IIO3BOJIIET HAXOAWTh HAWIyYllee pEleHWe B MPUKIAAHBIX, B TOM YHCIIE
COLIMAIBHO-9KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMH MaTE€MaTUYECKOIrO



aHaiM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOrO, (OPMabHO-JIOTMYECKOTO U
KPEAaTUBHOTO MBINUICHHSI, (POPMHUPOBAHUIO YMEHWUU pPACIO3HABATH TMPOSBICHUS
3aKOHOB MaTeMaTHKUA B HAayKe, TEXHUKE M HCKyccTBe. OOywaromuecs y3Ha[OT O
BBIJIAIONINXCSI pe3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ PAa3BUTUS MATEMATHKU Kak
HAyKH, U 00 UX aBTOpax.

CoaepxaTeapbHO-MeTOANYECKast JIMHUSA «MHOXKECTBa U JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB M MATEMaTUYECKOM JIOTMKU. TeopeTuko-
MHOKECTBEHHBIE IPEACTABIIECHUS IPOHU3BIBAIOT BECh KypC LIKOJIBHON MAaTEMATHKU
U TIpeasiaraloT HanOoJiee YHUBEPCATbHBIN S3BIK, OOBEHUHSIONINI BCE pa3eibl
MaTeMaTUKU UM €€ NPWIOKEHHUM, OHM CBS3BIBAIOT pa3Hble MaTEMAaTHYECKHE
JUCLHMIUIMHBL U WX TPWIOKEHUS B eauHoe uenoe. [loatomy BaxkHO 1ath
BO3MOKHOCTh OOy4aroIlleMycs IOHUMATh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MAaTeMaTUKHU U UCIOJIb30BaTh €0 JJIs BBIPAXKEHUS CBOUX MBICIIEH.
JApyruM Ba)XXHbIM IIPU3HAKOM MAaTEMAaTUKM KaK HAYKd CJIEQyeT NpPU3HATH
CBOWMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMH U CJIEIOBAaHUE OMNPEACIEHHBIM
NpaBWiaM  TOCTPOEHMSI  JIOKA3aTeJbCTB.  3HAKOMCTBO C  3JIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00ydJaronmxcsi, mo3BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTHYECKHIX
npaBui, OPMUPYET HABBIKK KPUTHUECKOTO MBILIJICHHUS.

B yuebHom Kkypce «Anrebpa ¥ Hayaja MaTeMAaTHYECKOro aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO MOJEIMPOBAHUSA, KOTOPbIE INPHU3BAHBI
crocoO0CTBOBAaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peabHbIX
CUTyaluii, WCCIEIOBAaHUS HTHUX MOJEIECH C TOMOINBIO ammapara anreOpel u
MaTeMaTUYECKOT0 aHajau3a, WHTEPHpeTaluy IOJYyYEeHHBIX pe3yJbTaTtoB. Takue
3a/1aHUs BILUIETEHBI B KAXKJIbIN U3 pa3eioB IPOrpaMMbl, TOCKOJBKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCMOJb3YeTCs JUIsl PelleHus MPUKIaAHbIX 3anad. [lpu
peUIeHUM  pealbHbIX  MPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJIOAATeIbBHOCTh, YMEHHME HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHI0, 0000AaTh W KOHKPETU3UPOBaTh  MpoOiemy.
JlesTenpHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHUS NPHUKIAJAHBIX 3a7ad
OpTaHU3YeTCs B MPOIIECCEe U3YUCHHS BCEX TeM y4eOHOTo Kypca «Anredpa u Hadaia
MaTeMaTUYECKOTO aHAIN3a.

Ha wusyuenme ydeOHOTO Kypca «AnreOpa W Hayajga MaTeMaTUYECKOTO
aHanmuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYYEHUA
10 KITIACC

Yucaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue apodu. [lpumenenue npoOeld W TPOLIEHTOB st
peLIeHUs NPUKIAIHBIX 3aa4 U3 Pa3JIMYHbIX OTpaciel 3HAHUW U PEaJbHOM KU3HMU.

JenictButenpHble uuciia. PanuMoHanbHBIE W UMPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue omepar ¢ JICUCTBUTENBHBIMH  4YHcClIaMu.  Moyib
JEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpnOnmkEHHbIE BBRIUMCICHUS, MTpaBUIIa
OKPYIJIEHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ ueneiM nokaszareneM. bunom Herortona. HMcnosb3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIs1 PEUICHUS MTPAKTUYECKUX
3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €r0 CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecsITuuHble W HaATypalbHbIC
Jorapu@Mabl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCJIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPaABeHCTBA

ToxmecTBa W TOXIECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHUSI W YpaBHEHUS-CIEACTBUsA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METOIbl PEIICHUSI LIEJIBIX U APOOHO-PALMOHAILHBIX YPABHEHUN U
HEpPaBEHCTB. MHOIrowieHsl OT OJHOW IEpEeMEHHOMN. /[lesieHue MHOrodieHa Ha
MHOroujieH ¢ ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3punmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKCHUN, COACPKAIINX CTEIIEHN U KOPHH.

HNppanronanpHbie YpaBHEHUS. OcHoBHbIE METOIbI pelIeHus
VPpalHOHAIBHBIX YPABHCHUMU.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUU.
[IpeoOpa3zoBaHue BbIpaKeHH, COAEPKAIIUX JIOTapUDMBI.
Jlorapupmuueckue YpaBHEHHUS. OcHoBHBbIE METOJBI peneHns

Jgorapu(pMUUECKUX YpaBHEHHI.



OcCHOBHBIE TPUTOHOMETPHUYECKHE (GopMyJIbIL. ITpeobpa3oBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. Pelienne TpuroHoMeTpu4eCcKux ypaBHEHU M.

Pemienne cucreM NMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI W
CBOMCTBA, BBIUMCIICHUE €TI0 3HAYCHMS, IPUMEHEHUE OINPEACIIUTENS I PELICHUs
CUCTEMBbI JIMHEWHBIX YpaBHEHMI. PerleHne NpUKIIagHBIX 3a7a4 C I[OMOUIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lcciienoBaHue IIOCTPOCHHOW MOJEIU C
IIOMOIIBIO MaTPHIL U OIPEICITUTENCH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEAIbHOM CHUTyalUMHd C IOMOIIBIO
YPAaBHEHUM M HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHUMM M HEPABEHCTB K DPELICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/Jad U3 Pa3IUYHbIX OO0JacTel HayKu MU peajbHOU
KU3HU.

DyHKUMH U TPaPuKHU

OyHKUMs, crnocoOsl 3amaHus ¢GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnosunus ¢yaknuit. 'padux  dyHkmu. DinemeHTapHbIE MNpeoOpa3oBaHUs
rpaukoB QPyHKIIMIA.

OObnacTh ompeneraeHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm yskumm.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 HEeuU€THBIE (QyHKIUH. [leproanueckue
¢yskun. IIpomMexyTKku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHHUMYMBbI
¢yskuu. Hanbospiiee 1 HauMeHbllee 3HaYeHUsI PYHKIIMH HA IPOMEXKYTKE.

JIuneiiHas, KBaJpaTHUYHas W JAPOOHO-TMHENHas (QYHKIUH. DJIEMEHTapHOE
UCCIIEJOBAaHUE U IOCTPOCHUE UX IPAPUKOB.

CrenenHas pyHKUHMS C HATypaJdbHBIM M IEJbIM MOoKa3zareneM. E€ cBoiicTBa u
rpajuk. CBoiicTBa M TpaduK KOpHS N-OM CTENEHH Kak (PYHKIUH OOpaTHOM
CTENEHU C HaTypaJbHbIM I1OKA3aTEJIEM.

[TokazarenbHast u norapupmuueckas (yHKIUH, UX CBONCTBA U TpaUKH.
Hcnonp3oBanue rpa¢pukoB GyHKIUHN I pELICHUS] YpaBHEHUI.

Tpuronomerpruueckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(YHKIIMI1 YUCIOBOTO apryMEHTa.

QDYHKIIMOHAJIBHBIE 3aBUCHMOCTM B pEaJbHBIX MPOLECCAX M SBICHUSX.
['paduku peabHbIX 3aBUCUMOCTEHA.

Havana MmaTeMaTH4eCKOro aHAJIN3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCJIEAOBATEILHOCTENH. MeTon
MaTEeMaTU4YECKON UHAYKIUH. MoOHOTOHHBIE " OTrpaHUYCHHbIC
IIOCJIEIOBATEIBHOCTH. VICTOpHsS BO3HMKHOBEHHSI MAaT€MAaTHYECKOIO aHalu3a Kak
aHaJIn3a OECKOHEYHO MAJIbIX.

ApudmeTrnueckast 1 reOMeTpHUecKasl mporpeccuu. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM



nporpeccu. JIMHENHbIN U SKCIIOHEHIMAIIBHBIN pocT. Hncno e. Dopmyiia CI0KHBIX
npoueHTOB. lcnosnb30BaHWe TMIPOTpecCHH Ul PELIEHUS PEANbHBIX — 3a4ad
IIPUKJIATHOTO XapakKTepa.

HemnpepriBHble (GyHKIHM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (PYHKIMA HENPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJIsl PELICHUS HEPABEHCTB. l[IprMeHEeHHE CBOWCTB HENPEPBHIBHBIX
GyHKUMNA U151 peleHus 3a1ay.

[lepBas u BTOpast mpousBoaHbIe PyHKIMU. OnpeaeneHue, reOMEeTPUUECKUN 1
(bu3znyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOM K rpauKy pyHKIUU.

[TpousBogubie  anmemeHTapHbix  ¢yHkuuil.  [IpousBomHas ~ cyMMBl,
NPOU3BEIEHUS, YACTHOTO U KOMITO3UIIUU (DYHKITHI.

MHo:xecTBa M JIOTHKA

MHoO)kecTBO, OnepalMy HaJ MHOXECTBAaMHM W HMX CBOWCTBA. [[narpaMmsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO —amnmapara s
ONMCAHUs PEAbHBIX MPOLECCOB WM SABJICHUW, NPU PEIICHUH 3ajad HU3 JAPYIuX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBONCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KIIACC

Yucnaa v BBIYUCICHUSA

Harypaneubie u nensie yncna. lIpuMeHeHre Npu3HAKOB JEIMMOCTH LEJBIX
yucel, HanOonpImuii oOmuii nemurens (mainee — HOJl) m HamMenbInee oOmee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinuaa i permenus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble uucna. AnreOpanueckas U TpUTOHOMETpUYecKas (OpMbI
3aMUCU KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKkre orepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHyd U3 KOMIUIEKCHOTO yucia. [IpuMenenue
KOMIUIEKCHBIX YHCEIN I pelIeHns: (PU3NYECKUX U TE€OMETPHUUECKHX 3a/ad.

YpaBHeHMs U HEpaBeHCTBA

CucremMa M COBOKYINHOCTb YPaBHEHHA W HEPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUUECKHMX  YPAaBHEHHMH C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMETpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJbl pEIICHUS TMOKAa3aTelIbHbIX U  JIOrapuPMUUYECKUX
HEPABEHCTB.



OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELIEHHS CUCTEM M COBOKYIHOCTEW palHOHAIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUUYECKIX YPAaBHEHUH.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpumeHeHne  ypaBHEHUM, CUCTEM W HEPAaBEHCTB K  PEIICHUIO
MaTEMaTHYECKUX 3a/ad M 3a/Jad U3 pa3IuyHbIX oOJacTell HaykKu WM peajbHOU
YKU3HM, HHTEPIPETALMS [OJIYyUYECHHBIX PE3YyIbTaTOB.

DyHKUMH U TPaPuKHU

I'paduk xommozunmu QyHkumii. ['eomerpuueckne 00pa3bl ypaBHEHHHA H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TPapUKU.

I'padmueckue MeTOAbl pElICHUs ypaBHEHUH W HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHU 3a1a4 C TapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMH U1 HCCIENOBAHUS IIPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HMUKAIOT NpPU PEUICHUM 3a1ad U3 APYIHMX Y4eOHbIX
MPEIMETOB U PEAIBHOM KU3HMU.

Havana maTeMaTH4eCKOro aHAJIN3a

[TpumeHeHne MPOU3BOIHON K MCCIENOBaHUIO (QYHKIMII HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 UM HAUMEHBIIErO  3HAYEHUH
HENpepbIBHON (QYHKIMHM HAa OTPE3KE.

[IpumeHeHne NpPOM3BOMHOM JUI HAXOXKICHMsS HAWIydllero pelleHus B
NPUKIAAHBIX 3ajadax, Ui OINPENEICHUs CKOPOCTH M YCKOPEHHMs IIpolecca,
3ajaHHOTO (POPMYIION MK TpaPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

WNHurerpain. I'eomeTpuueckuit CMBICII HHTErpasa. Beruncienne
onpenenéHHoro uuTerpana o gopmyne Herorona-Jleitonuna.

ITpumeHeHne uHTErpaja A HAXOXKJIEHUS IUIOIAJeH MIOoCKUX (QUryp u
00BEMOB reOMETPUUECKUX TEJL.

[Tpumepsr pemennii nuddepeHINanbHBIX ypaBHEHUH. MareMmatudeckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB C MOMOIIbI0 U depeHITnanIbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKITAHCKOHN MO3UIMK 00YYaIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOr0  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
poLeyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKUMSIMHA U Ha3HAYCHHUEM;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOLJIOMY M HACTOSILEMY POCCHUKWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOW IIKOJIBI,
UCIIONb30BAaHUE 3THUX JOCTIDKEHMH B JAPYTrUX HayKax, TEXHOJOTrusx, chepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJIEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3ajla4, pEUICHUHN, pacCyKIEeHUH, BOCIPUHUMYHUBOCTD
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3u4ecKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHUeCKUe 3HaHUA B
MHTEpecax 3/10pOBOTo U 6€30MacHOro 0opasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBBIO (370pOBOE TUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATUH W
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuuHeiM  chepaM  MpodecCHOHANBHON  JEATENbHOCTH, CBSA3aHHBIM  C



MaTEeMaTUKOW M €€ MPUIOKEHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur W pealn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3OBaHHUIO U
caM00Opa30BaHUIO HA TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYAaCTHUIO B PEIICHUU IPAKTHYECKUX 3a/1a4 MaTeMaTHYECKOW HAPABICHHOCTH;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpPbl, TNOHUMAHUE BIIMSIHUS
COLMAJIbHO-D)KOHOMHUYECKUX TPOLECCOB HA COCTOSIHUE MPUPOIHOW M COLUAIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHUECKUX TTPOOIeM, OpUCHTAIUS
HA TIPUMCHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs pemieHus 3amad B o0iactu
OKpYXaroUEl Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH M OOIIECTBEHHOM  MPaKTUKH, TOHWMAaHUE
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeIOBEUECKON MAEsITeNbHOCTH, JTAamloB €€
pa3sBUTUS W 3HAYMMOCTH [UJI1 PA3BUTHS UHMBWINA3ALMH, OBJIAJICHUE SI3BIKOM
MAaTEMATUKH W MaTeMaTUYE€CKOW KYJIbTYpOM KaK CpPEACTBOM ITO3HAHHUS MUDA,
TOTOBHOCTh OCYUIECTBIISATh IMPOEKTHYKD W HUCCIEIOBATEIbCKYHO JESATEIbHOCTD
VHJUBUAYAJIBHO U B IPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MNPU3HAKH MAaTEMATHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIIECHUHW MEXKIYy MOHATUAMH, (PopMyIUpOBaThH
OTIpE/ICJICHUS] TIOHATUM, yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIIIEHHS U CPAaBHEHUS, KpUTEPUHU MPOBOIUMOI0 aHAJIN3A;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  MPE0Opa30BBIBATH  CYXKICHUS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIEC, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJIAITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIOJACHUSIX W YTBEPXKIACHUSX, MpPEIIaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JieJlaTh BBIBOABI C HCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTUH;



MIPOBOJNUTH CAMOCTOSTEIHHO JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHHIA
(mpsiMble ¥ OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTALINIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOBI;

BbIOMpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapHAHTOB  peUICHWs, BbIOMpaTh HaumOoJee MOAXOMAIMH ¢ y4EToM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarebCcKue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh  BOMpOCH,,  (PUKCHpyIOIIME  OPOTHBOpeuHe,  mpoliemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHUE;

POBOJNUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYIUpOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIY9€HHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IICHUI;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPE/IOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJISITH JeQUIIUTHI HHGOPMAIUH, JAHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEeMATU3UPOBAaTh U HWHTEPIPETHUPOBATH WH(GOPMALIMIO PA3IUYHBIX BHUAOB U
dbopm mpeacCTaBICHUS;

CTPYKTYypUpOBaTh HMH(OpMAILMIO, MPEACTABIATh €€ B PAa3NUUYHBIX (opMax,
WLTIOCTPUPOBATH TPadUIECKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIIU o CaMOCTOSITEIIHHO
c(hOpMYyJIMPOBAHHBIM KPUTECPHUSIM.

KoMMyHUKATHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbI€e AeiCTBUS

OOmmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMHU U
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pEIICHUs 3a7auH,
KOMMEHTHUPOBATH MMOJTYYEHHBIN pe3yIbTarT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOI TEMBI,
npoOJieMbl, pelraeMoil 3aJayd, BBICKA3bIBATh HJEH, HAlleJIEHHbIE Ha IIOMCK



pEelIeHUs, COMOCTABISATh CBOM CYXKJEHHUSA C CYXICHMSIMHU JPYTUX Y4YaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMA, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIATh PE3YIbTATHl PELICHUS 3a1a4M, YKCIIEPUMEHTA, UCCIICIOBAHUS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEH ayUTOPHUH.

PeryasiTuBHble YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHHS 3a7a4u, BEIOMpPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJIEKT:

BJIaJ€Th HABBIKAMU  [O3HABAaTEIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEPIIIAEMBIX JEHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BJIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpoliecca W pe3yJbTaTa pelleHus
MaTeMaTUYECKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELIEHUU 3a/1auHu,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA LU U YCIOBUSAM, OOBSICHATH TPUIUHBI
JTOCTIDKCHUSI WUITH HEIOCTHKEHUSI PE3YJIbTAaTOB JIECSITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

MOHUMATh M MCMOJB30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYATIbHON
paboThl TpU peuIeHUH Y4YeOHBIX 3aJay, MPUHUMATHh 1€Jb COBMECTHOMU
JeSITENIbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM palOThI, pacHpenessiTh
BUIbl paboT, OOTOBapHUBAaTHCS, OOCYXKIATh NPOLECC U Pe3yIbTaT padoThI,
0000111aTh MHEHUS HECKOIBKUX JTIOAEH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATHL CBOIKO 4YacTh padOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YJIEHAMH KOMAaH]IbI, OIIEHUBATH
KaueCcTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSM, CHOPMYIHUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI



K koniy oOyuenuss B 10 kJjacce oOYy4YarOIIMICA TOJYYUT CIIECAYIOIINE
MPEAMETHBIC PE3YJIbTaThl IO OTACIBHBIM T€MaM pabouell mporpamMmbl Y4eOHOTO
Kypca «Anrebpa u HayaJla MaTeMaTUYECKOTO aHaATN3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJITHO OIEpUPOBATh MOHATUSIMU: PALMOHAIBHOE YHUCIIO, OeCKOHeYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JpOoOM M TPOLIEHTH ISl PEHICHHs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEabHOMU KU3HH;

MPUMEHSTh MPUOTKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, MPUKUIKY U
OIIEHKY pe3yJIbTaTa BIYUCICHUI;

CBOOOJTHO ONEPUPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCITIOJIb30BATh MOAXOAITYI0 (DOpMY 3aMUCH ACUCTBUTENBHBIX YUCEN JJIS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOJITHO OIEpUPOBATh MOHITHEM: apU(PMETUUYECKUNA KOPEHb HATypaJbHOM
CTEICHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETICHD C PAIlMOHATBHBIM ITOKA3aTENIEeM;

CBOOOJTHO OIEPUPOBATh TOHITHSAMHU: JOTrapudM 4dYHCIA, JACCATUYHBIC U
HaATypaJibHbIE JIOTApU(PMBL;

CBOOOJITHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCMHYC, TAHI'€HC, KOTAHIE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh MOHATUSAMH: APKCHHYC, apPKKOCUHYC M apKTaHI'€HC YHCJIOBOTO
apryMeHrTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJTHO OMEpPUPOBATH MOHATUSMHU: TOXKICCTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIC/ICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh pa3jiuyHble METOAbl PEIICHUs] palUdOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YpPAaBHEHUM, MPUMEHATH METOJ HHTEPBAJIOB [JIsl PELICHHS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: MHOTOWIEH OT OJHOW IEePEMEHHOMH,
MHOTOWICH C TenbiMu Kod(UuImeHTaMu, KOPHM MHOTOWICHA, MPUMEHSThH
JIeJIEHWEe MHOTOYJIEHA Ha MHOTOWJIEH C OCTaTkoM, TeopeMy besy u teopemy Buera
TSl peleHus 3aay;

CBOOOJTHO OMEpPUPOBATH TMOHATUSIMU: CUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEACNIHUTENb MATpUIl 2 X 2 WU €ro reoOMETPUYECKHUH CMBICH,
MCIIOJIB30BaTh CBOWCTBA OMPENEIUTENS 2 X 2 JJisl BBIYMCIECHUS €ro 3HAa4YeHHs,
MPUMEHSITh OMNPEACIUTENN JI PEIICHUS] CUCTEMbl JIMHEUHBIX YpaBHEHHI,
MOJIETUPOBATh PeabHbIE CUTYAI[UU C MOMOIIBIO CUCTEMbI JIMHEHUHBIX YpaBHEHHU,



UCCIIEI0BaTh IOCTPOCHHBIE MOJEIM C IOMOULIbI0 MaTpull U OINpPEAEIUTENEH,
UHTEPIIPETUPOBATH MMOIYUCHHBIN Pe3yNbTaT;

UCIIONIb30BaTh CBOMCTBA JIEHCTBUH C KOpHSAMHU [JIsl MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAILMX CTEIEHU C
palMOHAaIbHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh CBOICTBa aorapuMoB s npeoOpa3oBaHus
Jorapu(pMHUECKUX BbIPAXKECHUH;

CBOOOZHO OMEpUpOBaTh MOHATUAMM: HppaAILMOHAJbHBIE, MOKa3aTeJIbHbIE U
JorapuMuuecKkre ypaBHEHHUS, HAXOAUTh UX PELIEHHUS C TOMOIIbIO PABHOCUIIBHBIX
NEPEXO0/I0B WM OCYILECTBIISS MPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUECKHEe (OpMYJIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKEHU;

CBOOOZHO OINEpPUPOBATh MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUJIsl  PEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe aureOpbl, COCTAaBIATH
BBIPQXECHUS, YypaBHEHHUS, HEPaBEHCTBA IO YCJOBHIO 3aJayH, MCCIIEIOBAThH
IOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara ajareopsl.

DOyHKUMM U TPaPuKu:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3aaHus QyHKIUH,
B3aMUMHO OOpaTHbIe (PYHKIMUM, KOMIO3UIMSA (YHKIUH, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTAPHBIE MTPe0Opa3oBaHus rpadUKoB PyHKINMH;

CBOOOZHO OMEpPUPOBATH MOHATUAMU: OOJIACTH OMpPEAENCHUS U MHOMXECTBO
3HAaYeHUH QYHKINUU, HYJTU PYHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO OMEpUPOBATh TMOHATUSMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanydeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MaKCUMYMBbI U
MUHUMYMbl (DyHKLIMH, HaumOOJblllee M HaUMEHbllee 3HAueHUE (YHKLIUU Ha
IPOMEXKYTKE;

CBOOOJHO OMEpUPOBATH MOHITUSAMHU: CTEIIEHHAs: (QYHKIUS C HATYpaJlbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (YHKIHMH C HATYpPaJbHBIM U LEJIbIM
nokasartesnemM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHHM OOpaTHOM CTENeHU ¢
HaTYpaJIbHbIM MOKa3aTeleM;

ONEepUpPOBaTh MNOHATUAMM: JIMHEHHAs, KBaJpaTU4yHas U JIpOOHO-TMHENHAs
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHAMU: IOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TrpaduKu, UCHOIb30BaTh MX TpaduKu A pelieHus
YPAaBHEHUH;



CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKAS] OKPY>KHOCTD,
oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKOUN JUIs  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBbIX MPEIMETOB M PEabHOU
YKU3HU, BBIpAXKATh (OPMYyJIaMHU 3aBUCUMOCTU MEXIY BEIMYUHAMU;

Havana maTeMaTH4ecKOro aHaJIm3a:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: apUPMETUUYECKass U TeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi TeoMeTpUIecKas porpeccusi, TMHEHHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHE
0 KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUU JUISl PELICHUs pEeajbHbIX 3a7ad IPUKIIATHOTO
XapakTepa;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: MOCIIEA0BATENLHOCTh, CIOCOOBI 3aaHus
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE MOCJIEIOBATEIBLHOCTH,
NOHUMAaTh OCHOBBI 3apOKIEHUS MATeMAaTHMYECKOro aHaiM3a Kak aHajiu3a
OCCKOHEUHO MaJbIX;

CBOOOMHO OMNEpPUPOBATh TOHATUSMHU: HENpPEpBhIBHbIE (YHKIMH, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCUMOTOTHI rpaduka QyHKINMY;

CBOOOJIHO OIepupoBaTh MNOHATHEM: (YHKILMS, HEMpEepbiBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUN ISl pELISHUs 3a]1ay;

CBOOOJTHO OIEpUpOBaTh MOHATUSMHU: TepBas U BTOpasi IPOU3BOIHbBIE
byHKIMY, KacaTenbHas K rpaduky QyHKIUN;

BBIYMCIIATh [TPOU3BOAHBIE CYMMBI, IPOU3BEAECHUS, YACTHOIO M KOMIO3ULUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UYECKHI CMBICT MPOU3BOAHON IS
pelieHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMEpUpOBaTh  MOHATUSIMU: MHOXECTBO, ONEpaludd  Hajl
MHOKECTBaMU;

UCIT0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JJisl ONKUCAHUS pPeabHbIX
IPOLIECCOB U SBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBaTh MOHATUSMU: OINpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMATHYECKOT0 O0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydyarOIIMICSd TOJYYUT CIIECAYIOIIHNE
IpEeIMETHbIE PE3yJIbTaThl MO OTAECIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIIHA3ay:

Yucsia ¥ BIYMCJICHHSA:



CBOOOZHO ONEpUPOBATh TMOHATHUSAMHU: HATYpaJbHOE M IL€JI0€ YHCIIO,
MHOKECTBA HATypPaJbHBbIX M LEJBIX YUCEJ, MCIIOJIb30BaTh NMPU3HAKU JIEIMMOCTH
uensix ynucen, HOJ[ u HOK nHaTypanbHbIX 4HcCel AJis peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh IOHATHEM OCTaTKa [0 MOJYJIO, 3alUChIBAThH
HATypaJIbHBIEC YNCIIA B PA3JIMYHBIX [IO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOZHO ONEPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajaredpanyeckoil u
TPUTOHOMETPUUYECKON (hOpMe, BBIMIOIHATH apu(METUUECKUE OMEpAlUU C HUMU H
U300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOZHO ONEpUpOBaTh NOHATHUAMM: HPpALMOHAJIbHBIC, MOKA3aTEIbHbIE U
jgorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb HUX PpELIEHUS C I[OMOILBIO
PAaBHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBIIATh OTOOp KOpPHEM TMpU pELIEHUH TPUTOHOMETPUUECKOIO
YPAaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (GOpPMyNbl  JJIsl  PEHIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPAaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIECACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAJIBHBIX, HPPALMOHAIBHBIX, ITI0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB;

pemarb palOHAIIbHBIE, MppanuuOHajbHBIE, IIOKa3aTEeJIbHBIE,
jgorapuMuueckue ¥ TPUTOHOMETPUUECKHE YypaBHEHUS U  HEPaBEHCTBA,
COZAEpIKAIINE MOYJIU U TapaMeTpHI;

OPUMEHATH TpauUecKUe METObI JUIsl PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJIEJIMPOBAaTh pEaJlbHblE CUTyallud Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBlI IIO YCIJIOBHMIO 3aJauM,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM afmapara anreOpsl,
VMHTEPIIPETUPOBATH ITOJyYEHHBIN pPE3yJIbTAT.

DOyHKUUU U rpaduKu:

CTPOUTh TIpaUKM KOMIIO3MIUH (PYHKIMH C HOMOULIbK 3JIEMEHTAPHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHII;

CTPOUTb TIE€OMETPUYECKHE 00pa3bl YpaBHEHUH M  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;



CBOOOJHO  OMEPUPOBATh TMOHATHSAMH: TpadUKd  TPUTOHOMETPUUECKHUX
byHKIINH;

OPUMEHATh (GYHKIUM Ui MOJEIMPOBAHHUS W HCCIEAOBAaHUS pealbHbBIX
IPOLIECCOB.

Hauana MaTeMaTH4eCKOr0 aHAIN3a:

UCTIOJIb30BATh MMPOU3BOAHYIO Ul MCCIeI0BaHUA (PYHKIUM HA MOHOTOHHOCTh
U 9KCTPEMYMBI;

HaXOJIUTh HAauOOJIbIIIee M HAaMEHbIIee 3HaueHUs! (QYHKIIMHM HeTpepbIBHON Ha
OTpE3Ke;

UCIIONIb30BaTh IMPOU3BOJHYIO JUISI HAXOXKJIEHUS HAWIy4llIero peuieHus B
OPUKIATHBIX, B TOM YHCJE COLMAIbHO-d)KOHOMUYECKHX, 3ajayax, s
OTIpeNIeIeHNs] CKOPOCTHM M YCKOpPEHMs Ipolecca, 3adaHHOro (opMmynoil wuiam
rpaduKom;

CBOOOJHO ONEpUPOBaTH TMOHATHSAMH: IEepBOOOpa3Hasi, OINpPeaeIEHHBIN
MHTErpaj, HaXOIUTh MNEPBOOOPA3HBIC 3JIEMEHTApHBIX (YHKIMA U BBHIYHUCIATH
uHTerpan no gopmyne Horotona-Jlel6uua;

HAXOAMTh IJIOMIAAH IIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBIO HHTETPAa;

UMETh TPEJCTaBICHHE O MaTEeMaTHMYECKOM MOJICIMPOBAHUM Ha MpUMEpe
cocraBienus auddepeHnranbHbIX ypaBHEHUH;

pelaTh NpPUKIAJHBIE 3a/1a4d, B TOM YHCJE COLHATIbHO-IKOHOMHYECKOTO U
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

N¢

~

HaumenoBanue pa3jaeiioB u
TeM NPOrpaMMbl

KoauuecTBO 4acoB

KonTpoasu

Bcero
ble padoThbI

IIpakTHyeck
ue padoThbl

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

MHOXeCTBO 1€UCTBUTEIBHBIX
yucesl. MHOTOWJIEHBI.
PanmoHaneHbIe ypaBHEHMS U
HepaBeHCTBA. CHUCTEMBI
JIMHENHBIX YpaBHEHUHN

24 1

DOyHKIUA U TPAPUKH.
CrenenHast QyHKIHS C IEITBIM
nokazaresem

12 1

Apudmerndeckuii KOpeHb n-
ol crenenu. MpparmoHaibHbIe
ypaBHEHUS

15 1

[Toxa3zaTtenpHast GyHKITHSL.
[TokazaTenbHbIE ypaBHEHUS

10 1




5 Jlorapugmuueckas QyHKIHUS. 18 1
Jlorapudpmuueckue ypaBHEHUS

6 Tpuronomerpuyeckue ” |
BBIPQXXCHHSI  YPAaBHEHUS

7 IlociengoBaTenbHOCTH U 10 1
IPOrpeccuu

g HenpepoiBHbIE QyHKINY. 20 |
[IpousBoaHas

9 [ToBTOpEeHmE, 0600IIECHNE, 5 )
CHUCTEMAaTH3allus 3HaHUH

OBILEE KOJIMYECTBO YACOB 136 10

[10 [TIPOTPAMME




11 KJIACC

N KosmuecTBo yacos
DJIEKTPOHHBIE
n| HaumeHoBaHue pa3aenoB u (uu¢posBbie)
KonTpouabsn IIpakTHYeck
/ | TeM NpOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
ble padoThbI ue padboThbl

n pecypcsl

UccnenoBanue GhyHKINM ¢ ” |

MMOMOUIBIO TTPOU3BOTHOM

[TepBooOpa3Hast 1 UHTETpaI 12 1

I'padpuxu

TPUTOHOMETPUUECKUX

byHKINH. 14 1

Tpuronomerpuueckue

HEPABEHCTBA

Hppanuonansusle,

MOKa3aTeJbHbIC U

24 1

JorapupmMuIEcKue

HEPABEHCTBA

KommiekcHbie uncna 10 1

Harypanbnbie u 1niensie yncia 10 1




CucreMsbl paliioHaIbHBIX,
UPpaLMOHATILHBIX

12 1
ITOKA3aTeIIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUN
3anauy ¢ napaMeTpamu 16 1
[ToBTOpeHmE, 0600IIECHNE, 16 )
CUCTEMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO HYACOB 136 10

[10 ITIPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
N KoiunuecTBo yacos
1 DJIEKTPOHHBIE
ara
n Kontpoans | IlpakTuuec ungpoBbIe
Tema ypoka Bce H3Y4YeH
/ HbIe KHe o0pa3zoBaTeb
ro ust
L padoThbI padoThI HbIe pecypcsl

MHOk€ecTBO, ONepaly HaJl
MHOKECTBAMH U UX CBOMCTBA

Huarpammsl Diinepa-Benna 1

[IpumeneHne TeopeTHKo-
MHO>KECTBEHHOTO armaparta Jyist 1
pelieHus 3a1a4y

PammonanbHblie yucia.
OOBIKHOBEHHBIE U JECATUYHBIE
poOu, IPOIIEHTHI, 0ECKOHEUHBIE
MIePUONYECKHE TPOoOH

Panmonanbablie yucia.
OOBIKHOBEHHBIE U JECATUYHBIE
poOu, IPOIIEHTHI, 0ECKOHEUHBIE
MEPHONIECKHE TPOOH




[Tpumenenue apodeit u
HPOLCHTOB JUTS PEILICHUS
NPUKJIAJHBIX 32124

[Tpumenenue apodeii u
MPOLIEHTOB ISl PELIEHUS
MPUKJIAAHBIX 33124

JleicTBUTEIbHBIC YUCTIA.
Pammonanbubeie u
HppaIMOHAIbHBIC YHCIIa

ApudmMernueckue orneparuu ¢
JIEUCTBUTEILHBIMU YHCITAMU

Monayib JEMCTBUTENBHOTO YUCTIA
U €T0 CBOMCTBA

[TpubmxEHHBIC BEIYMCIICHNUS,
MpaBUjIa OKPYTJICHHS, IPUKHUIKA
Y OIICHKA pe3yibTaTa
BBIYHCIICHHI

OCHOBHEBIE MCTOABI PCIICHUA
LENbIX U APOOHO-PaLMOHATBHBIX
YpaBHEHUN U HEPABEHCTB




OcCHOBHBIE METOBI PELICHUS
LENbIX U APOOHO-PaLMOHATBHBIX
YpaBHEHUN U HEPABEHCTB

OCHOBHEBIE MCTOABI PCIICHUA
LENbIX U APOOHO-PalMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

MHOrowieHsl OT OAHON
nepeMeHHou. Jlenenue
MHOTO4JIeHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

MHOTO4JIEHBI C LEIBIMU
koapunmentamu. Teopema
Buera

Pemrenue cucteM THHENHBIX
YpaBHEHUU

0 — [

Pemrenue cucteM THHENHBIX
ypaBHEHUU

Marpuia cucTeMbl JTMHEMHBIX
ypaBHeHUH. Onpeenurens
MaTpuIlbl 2X2, ero
FEOMETPUYECKUI CMBICIT U
CBOICTBA; BEIYMCIICHHE €TO
3HAYECHHUS




Onpenenurenb MaTPUIBI 2X2,
€ro TEOMETPUUYECKUIA CMBICT U
CBOICTBA; BRIYMCIICHHE €TO
3HAYCHUSA

[Ipumenenue onpenenuTens s
pEIICHUs CUCTEMbI JTMHEHHBIX
ypaBHEHUU

Pemenue NPUKJIAAHBIX 3aaa4 C
IIOMOIIBKO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

Pemenue npukiaaHbIX 3a1a4 ¢
MTOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUU

Konrponsnas pabora:
"PanmoHanbHbie ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHENHBIX YpaBHEHUN"

OyHKIHS, CIOCOOBI 3aJaHUS
¢dbyakuun. B3anmao oOpaTHbIE
byakuun. Kommnosunus Gyskimit

I'padux Gpynkunu.
DneMeHTapHbIe TPeoOPa30BaHU

rpaduKoB QyHKIHIA




OO6nacTp ornpeneneHus u
MHO’KECTBO 3HAUeHUN (QyHKIUU.
Hymu ¢ynkiuu. [TpomexyTku
3HAK MOCTOSIHCTBA

UéTHble 1 HeYETHBIE (PYHKITHUH.
[lepuonnueckue GyHKINU.
[IpoMekyTKM MOHOTOHHOCTH

byHKIAHA

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonpee u
HaMMEHblIIee 3HaYCHNEe (PYHKIIUU
Ha IIPOMEXKYTKE

JInHenHas, KBaipaTUYHas U
ApoOHo-TMHEeHHas QyHKITNH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOEHUE TPAPUKOB ITUX

byHKIMA

DneMeHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPaPUKOB ITHX

byHKIMA

CrteneHn C LIEJIBIM ITI0Ka3aTeIeM.
bunoMm HeroTona




CreneHsn C ILEJIBIM IT0Ka3aTeIEM.
bunoMm HeroTona

Crenennast GyHKIHS C
HATYPaJbHBIM U IEITBIM
nokaszaresnem. E€ cBolicTBa u

rpadux

Kontponbnas padora:
"Crenennas pyukmus. EE
CBOMCTBa U Tpaduk"

Apudmerndeckuii KOpeHb
HaTypaJbHOW CTETIEHU U €r0
CBOMCTBA

Apudmerndeckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €ro
CBOMCTBA

[TpeoOpazoBaHms YHCITOBBIX
BBIPAYKEHHI, COJIEPIKALUX
CTCTICHH U KOPHU

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAYKEHHI, COJIEpIKALUX
CTENIEHU U KOPHHU

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAKCHUI, COAEPIKALLUX
CTENEHU U KOPHU




HppaumonanbHble ypaBHEHHUS.
OcCHOBHBIE METOBI PELICHUS
UppalMOHANILHBIX YpaBHEHUI

HppauyoHaibHbIE ypaBHEHMUS.
OCHOBHBIE METO/BI PELLIEHUS
UPPALMOHAIIBHBIX YPABHEHUU

HppaumonanbHble ypaBHEHHUS.
OcCHOBHBIE METOBI PELICHUS
MppalMOHANILHBIX YpaBHEHUI

PaBHOCHIIBHBIE TIEpEXObI B
pELIeHNN UPPALUOHATIBHBIX
ypaBHEHUU

PaBHOCHIBLHBIE nepexoanl B
peuicHUN UppaluOHaJIbHBIX
YpaBHEHUU

PaBHOCHIIBHBIE TIEpEXObI B
pELICHNN UPPALUOHATIBHBIX
ypaBHEHUU

PaBHOCHIBHEBIE nepexoanl B
pELICHNN UPPALUOHATIBHBIX
ypaBHEHUU




CaoiicTBa 1 TpaduK KOPHS N-0it
CTENeHU KaK (YHKIIMA 0OpaTHOM
CTETICHH C HATYpaJbHBIM
rokaszaresem

CaoiicTBa 1 TpaduK KOPHS N-0it
CTeNeHU KaK (YHKIIMA 0OpaTHOMN
CTETICHH C HATYpaJbHBIM
nokaszaresem

Kontponbras padota: "CsoiicTBa
1 TpaduK KOPHS N-Oi CTENEHHU.
HppanuonanbHbie ypaBHEHUA"

CreneHb C pallMOHATBHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

Crenensb ¢ pallMOHATBHBIM
OKa3arelieM U €€ CBOMCTBa

CreneHb ¢ pallMOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

[Toka3zarenbHast QpyHKIM, &
CBOMCTBa U TpaduK




Hcnons3oBanue rpaduka

5

6 (GyHKLIMU AJ15 pelIeHus
ypaBHEHUU

5 Hcnonb3oBanue rpaduka

7 (GyHKUIMU A5 perIeHus
ypaBHEHUU

5 IlokasaTenbHble ypaBHEHUS.

2 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeJIbHBIX YPABHEHUHN

5 IlokasaTenbHblC ypaBHEHUS.

9 OCHOBHBIE METO/BI PELLIEHUS
[I0Ka3aTENIbHBIX YPABHEHUHN

6 IToka3arenabHbIE ypaBHEHUS.

0 OCHOBHBIE METO/BI PEILIEHUS
[I0OKa3aTENIbHBIX YPABHEHUHN

6 Kontponbhas padora:

1 "[TokazaTenpHast QyHKITHS.
ITokazarenbHble ypaBHEHUS"

6 Jlorapudm uncna. CBoiicTBa

2 nmorapupma

6 Jlorapudm uucna. CoiicTBa

3 nmorapupma




6 Jlorapudm uucna. CoiicTBa

4 nmorapupma

6 JlecsTUUHBIC U HATYpaJIbHBIE

5 JorapupmMbl

6 JlecsTUUHBIC U HATYpaJIbHBIE

6 sorapu@msl

6 [IpeoOpazoBaHue BBIpAXKEHUH,

7 coJiepKaIux JorapupMpl

6 [IpeoOpaszoBanue BEIpaXKEHUH,

8 CoJZIep KaIIHX JIOTapu(pMbI

6 [IpeoOpazoBanHme BhIpaXKEHUH,

9 coJiepKaIIux JorapupMpl

7 Jlorapudmuueckas pynkuus, e

0 CBOMCTBa U TpaduK

7 Jlorapudmuueckas pyHkuus, eé

1 CBOMCTBaA U TpaduK

7 Hcnonws3oBanue rpaduka

) GYHKIHU 17151 peHIeHUs
ypaBHEHUU

7 Hcnons3oBanue rpaduka

3 GyHKIHU 17151 peHIeHUs

ypaBHEHUU




Jlorapudmuuecknue ypaBHEHHUS.
OcCHOBHBIE METOBI PELICHUS
Jorapu(pMUUECKUX ypaBHEHUN

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUYECKUX ypaBHECHUI

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
JorapupMUUECKUX YpaBHEHUN

PaBHOCHIIBHBIE TTEPEXO/IBI B
pelIeHUH JOTapruPMUUECKUX
YpaBHEHUU

PaBHOCHIIBHBIE TIEpEXObI B
pelIeHnu JorapupMUIECKUX
ypaBHEHUU

Konrponsnas pabora:
"Jlorapudmuueckas ¢yHKIIHS.
Jlorapudmuueckue ypaBHeHHS"

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO apryMeHTa




CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJICIICHHAE
TPUTOHOMETPHUECKUX (PYHKIIUN
YKCIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPYKHOCTb, OIIPEIEIICHUE
TPUTOHOMETPHUECKUX (PYHKIIUN
YHCIIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYCCKHE
(bopmyIb

OCHOBHBIEC TPUTOHOMETPUIECKUE
hopmyIbI

OCHOBHBIE TPUTOHOMETPUYECKUE
(bopmyIb




OCHOBHBIE TPUTOHOMETPUYCCKHE
(bopmyIb

[IpeobpazoBanue
TPUTOHOMETPUUECKHX
BBIPAKCHUI

[TpeobpazoBanue
TPUTOHOMETPUYECKHX
BBIPAYKEHHI

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIPAKEHH I

ITpeoOpaszoBanue
TPUTOHOMETPHYECKUX
BBIPAYKEHHI

PemreHne TpuroHOMETpUYECKUX
YpaBHEHUU

Pemenue TpuroHoMeTpruuecKux
ypaBHEHUU

Pemenue TpuroHomMeTpuuecKux
ypaBHEHUU

PemreHne TpUroHOMETpUYECKUX
YpaBHEHUU

Pemenue TpuroHomMeTpuuecKux
ypaBHEHUI




PemreHne TpUroHOMETpUYECKUX

9 YpaBHEHHI

1

0 Pemenue TpuroHomMeTpruuecKux
ypaBHEHUU

0
Konrponsnas pabora:

1 "TpuroHomMeTpuyecKue

0 BBIPAYKECHHUS U

1 TPUTOHOMETPUUYECKUE
ypaBHEHUA"

1 IlocnenoBaTenbHOCTH, CIIOCOOBI

0 3aJlaHus OCIEe0BaTEIbHOCTEH.

) Metoa MaTeMaTHYECKOU
UHAYKIUH

1 MOHOTOHHBIE ¥ OTPAHUYEHHBIE

0 nocaeaoBarenbHOCTH. McTopus

3 aHaiM3a OECKOHEYHO MaJIbIX

Apudmernueckas Iporpeccust

wn O = |k O~

I'eomeTpuueckas nporpeccus




N O =

beckoneuno yoOpIBaromias
reOMETpHYECKast IPOrPecCus

—_—

CymMma 6eckoHeuHO yObIBaroIei

(7) reOMETPUUYECKOI MPOTrPECCUU

| JIunelHbI 1

0 SKCIIOHEHIIMAJIBHBIN pocT. Yucio

3 e. @opmyIia CIOKHBIX
IIPOLIEHTOB

| JIunelnbI 1

0 SKCIIOHEHIMAJIBHBIN pocT. Yucio

9 e. @opmyIia CIOKHBIX
IIPOLIEHTOB

1 Hcnonb3oBanue nmporpeccuu st

1 pelIeHus peallbHbIX 3a1a4

0 MPUKJIAJHOTO XapakTrepa

Kontponbhas padora:
"ITocnenoBaTeILHOCTU U
nporpeccun”

HemnpepsiBable DyHKIINMT U UX
CBOICTBa

W = = (N = = | = = =

Touka pa3pbiBa. ACUMIOTOTHI
rpadukoB QyHKIHI




B o= =

CaoiicTBa pyHKITUH
HETPEPHIBHBIX HA OTPE3Ke

DN — =

CaoiicTBa pyHKINI
HETPEPHIBHBIX HA OTPE3Ke

Meroa uHTEpBaJIOB ISl pELICHUS
HEPaBEHCTB

Metoa UHTEPBAJIOB TSI pEIICHUS
HEPaBEHCTB

Meroa UHTEPBAJIOB TSI pEIICHUS
HEPaBEHCTB

[IpumeneHne cBOMCTB
HENPEepBhIBHBIX PYHKIUHA IS
pelieHus 3a1a4y

IIpuMeHeHHEe CBOWCTB
HENpepbIBHBIX (QYHKIUH 115
pelieHns 3a1a4

IlepBast 1 BTOpas NpOU3BOIHBIC
byHKIIUU

N N == N = | O N =[O = = 00 = =k |~ = =[O\ =

Onpenenenne, reOMETPUIECKUI
CMBICJI TPOU3BOIHOMN




Omnpenenenue, GU3NICCKUAN
CMBICJI TPOU3BOTHOM

YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIIHHA

YpaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIHIH

[Tpon3BoAHBIE AIIEMEHTAPHBIX
byHKIUH

NN =~ (AN = NN =R =W~

[TponsBoaHBIE 37IEMEHTAPHBIX
byHKIUH

—

[IpousBogHAasA CyMMBI,

2 MPOU3BEJICHUS], YACTHOTO U
8 KOMITO3HUITMH () YHKITHA

1 [IpousBogHast CyMMBI,

2 IIPOU3BEICHUs], YACTHOTO U
9 KOMITO3HUITMH () YHKITHIA

1 [IpousBogHAasA CyMMBI,

3 MIPOU3BEICHHUS, YACTHOTO U
0 KOMIIO3ULIMHU (PYHKIIUH

1

3 Kontponbhas padora:

"IIpousBognas"




[ToBTOpeHue, 06001IeHNE,
3 cUcTeMaTH3alis 3HaHUH:
2 "YpaBuenus"

[ToBTOpeHme, 06001IEHNE,

3 cUcTeMaTH3alis 3HaHUH: 1
3 "®yHkuun"
1
3 Hrorosas koHTpOIbHAS paboTa 1 1
4
1
3 HToroBasi KOHTpoJbHASA paboTa 1 1
5
1
3 [ToBTOpeHme, 06001IEHNE, 1
6 cucTeMaTHu3alus 3HaHu!
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOTPAMME




11 KJIACC

Nt

~

Tema ypoka

KoanuyecTBO 4acoB

Bce
ro

KonTpoas
HbIe
padoThI

IIpakTHyec
KHe padoThl

JlaTa
H3Y4YeH
us

DJIEKTPOHHbBIE
nudposbie
o0pa3oBaTe/ibH
ble pecypchl

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (QYHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHnne Npou3BOIHON K
UCCIIeIOBaHMIO (QYHKITUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (YHKITUI Ha
MOHOTOHHOCTb M KCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
HCCIIeI0BaHMIO (DYHKIINHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI




[IprmeHeHnne nporu3BOIHON K
HCCIIe0BaHNIO (DYHKIINHN Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

[IprumeHneHnre nporu3BOJHON K
HCCIIe0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

Haxoxnexnne HanOOJIbIIIETO U
HAaMMCHBIIIETO 3HAYCHUS
HeTpepbIBHON (YHKIIUU HA
OTpe3Ke

HaxosxieHre HanOoIbIIero u
HAaWMEHBIIIETO 3HAYCHUS
HeTpepbIBHON (YHKIIUU HA
OTpe3Ke

HaxosxieHre HanOoIbIIero u
HAaWMEHBIIIETO 3HAYCHUS
HeTpepbIBHON (YHKIIUU HA
OTpe3Ke




10

Haxoxnexnne HanOOJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS
HEeMpephIBHON (PYHKITUU Ha
OTpe3Ke

11

Haxoxnexnne HanOOJIbIIIETO U
HAaWMEHBIIIETO 3HAYCHUS
HEeMpephIBHON (PYHKITUHU Ha
OTpe3Ke

12

Haxoxnexnne HanOOJIbIIIETO U
HaMMEHBIIIET0 3HAYECHUS
HeTpepbIBHON (YHKIIUU HA
OTpe3Ke

13

[IpumeneHnue npou3BOIHON
JId HAXOKACHU A HAWJTYYIICTO
PpClICHU B MPUKJIAAHBIX
3a/ayax

14

IIpuMeHeHne npou3BOIHON
JUISL HAXOKJEHHSI HAUJTYUIIETO
pelIeHNs B IPUKIIAAHbIX
3ajadax




15

[IprumeneHnue npou3BOIHON
JUISL OIIPEJIeIEHHUs CKOPOCTH U
YCKOpEHUs mpoliecca,
3aJlaHHOTO (POPMYJITOH MK
rpadpukom

16

IIpuMeHeHne npon3BOIHON
JUISL OIIPEJIeIEHNUs CKOPOCTH U
yYCKOpEeHUs mpoliecca,
3aJlaHHOTO (POPMYJITOH MK
rpagukoM

17

Kommo3zurust ¢hyHKImiz

18

Kommo3zurust ¢hyHKImiz

19

Komnosunus ¢pyHkuunit

20

['eomeTpuyeckue 0Opasb
ypaBHEHUH HAa KOOPJMHATHOM
IJIOCKOCTH

21

I'eomerpuueckue oo6pa3sl
YpaBHEHUM HAa KOOPJAWHATHOMN
IUIOCKOCTH

22

KontponsHas pabdora:
"HUccnenoBanue GyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"




23

[TepBooOpasnasi, 0CHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpazubie
3JIEMEHTAPHBIX (DYHKIIHI.
[IpaBuna HaxoxaAeHUSA
epBOOOPA3HBIX

25

[TepBooOpazubie
3JIEMEHTAPHBIX (DYHKIIHI.
[IpaBuiia HaX 0K ICHUS
epBOOOPA3HBIX

26

Hurerpain. I'eomerpudeckuii
CMBICJI MHTETpaja

27

Brrunciienue onpeaenéHHoro
UHTErpajia no popmysie
Herorona-Jleitoania

28

Beraunciienue onpenenéHHOro
uHTETpana mo gopmysme
Herorona-Jleitoania

29

[IpumeneHnue uHTErpaia s
HaXO0KICHUA IUIOIIAIen
TJIOCKUX UTyp




30

IIpuMeHenue unTerpana s
HaXO0XXJeHUsI 00BEMOB
TEOMETPUUECKUX TEI

31

[Ipumeps! perieHunit
nudGepeHIanbHBIX
ypaBHEHUH

32

[Ipumepsl perieHunit
TuQhepeHIaTbHBIX
ypaBHEHUH

33

Marematuueckoe
MOJICJIMPOBAHUE PEATbHBIX
MIPOIIECCOB C MTOMOIIIBIO
nudGepeHIaTbHBIX
ypaBHEHUH

34

KonTtponsHas pabdora:
"TlepBooOpaznas 1 uHTErpan"

35

Tpuronomerpuyeckue
¢GyHKIMHU, UX CBOICTBA U
rpaduku

36

Tpuronomerpuyeckue
(GYHKIIMH, UX CBOMCTBA U
rpaduKu

37

Tpuronomerpuyeckue
(GYHKIIMH, UX CBOMCTBA U
rpaduku




38

Tpuronomerpuueckue
(GYHKIIMM, UX CBOMCTBA U
rpaduku

39

Tpuronomerpudeckue
¢GyHKIMHU, UX CBOICTBA U
rpaduku

40

OT10o0p KopHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUYECKOMN
OKPYKHOCTH

41

OT10o0p KopHEH
TPUTOHOMETPUIECKUX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKOMN
OKPYKHOCTHU

42

OT160p KopHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKOMN
OKPYKHOCTHU

43

OT16op KopHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUYECKOMN
OKPY>KHOCTH




44

Pemenue
TPUTOHOMETPUUECKUX
HEpPaBEHCTB

45

Pemenue
TPUTOHOMETPUYECKUX
HEpPaBEHCTB

46

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

48

KoHnTtponbhas padoTa:
"I"paduxu
TPUTOHOMETPUUYECKHX
byHKINH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OcHOBHBIC MCTObI pCIICHUA
IMOKAa3aTCIIbHBIX HCPABCHCTB

50

OCHOBHBIE MCTOABI pCIICHUA
IMMOKa3aTCJIbHBIX HCPABCHCTB

51

OcHOBHBIC MCTObI pCIICHUA
IMOKAa3aTCIIbHBIX HCPABCHCTB




52

OcHOBHEBIC MCTObI pCIICHUSA
IMMOKa3aTCJIbHBIX HCPABCHCTB

53

OCHOBHBIE METO/IbI PEILICHUS
JOTapUPMHUECKUX
HEPaBEHCTB

54

OCHOBHBIEC METO/IbI PEIICHUS
JorapuGMUIECKUX
HEPaBEHCTB

55

OCHOBHBIE METO/IbI PEILICHUS
JOTapUPMHUECKUX
HEPaBEHCTB

56

OCHOBHBIEC METO/IbI PEIICHUS
norapupMHIEeCKUX
HEPABEHCTB

57

OcHOBHBIE METOBI PEILICHUS
UPPALMOHAIILHBIX HEPABEHCTB

58

OcHOBHBIE METOBI PEILICHUS
UPPALMOHAJILHBIX HEPABEHCTB

59

OcCHOBHBIE METO/IbI PELLICHUS
UpPpaALMOHATILHBIX HEPABEHCTB




60

OCHOBHBIE METO/IbI PELICHUS
UPpALMOHATILHBIX HEPABEHCTB

61

I'paduueckue meTobI
pEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

62

['papraeckue meTo b1
peIIeHUs UPPaLlMOHATBHBIX
ypaBHEHUH

63

I'paduueckue MeTobI
peIIeHUs TOKa3aTeIbHBIX
ypaBHEHUH

64

['padpraeckue meToIbI
peIICHUS MMOKA3aTCIbHBIX
HEPaBEHCTB

65

['padpraeckue meTo b1
pelieHus JorapuMuUIecKux
ypaBHEHUH

66

I'paduueckue MeTobI
pereHust JorapupMUIECKuX
HEPaBEHCTB

67

['padpraeckue meTo b1
pelIeHust TorapupMUIECKUX
HEPaBEHCTB




68

['padpuaeckue meToIbI
pEIIeHHsI TOKA3aTEIbHBIX H

JorapupMUUECKUX ypaBHEHUI

69

I'paduueckue meToap!
pelIeHNs TOKa3aTeNbHbIX U

JorapupMUUECKUX ypaBHEHUI

70

['padpuaeckue meTo b1
pEIIeHHsI TOKA3aTEIbHBIX U
JorapuGMUIECKUX
HEPaBEHCTB

71

I'paduueckue MeTobI
peIeHHs TOKa3aTeIbHBIX U
JOTapUPMHUECKUX
HEPaBEHCTB

72

KonTtponsHas pabdora:
"HppanyoHaibHbIE,
NOKa3aTeIbHbIE U
JorapupmMUIEcKue
HepaBeHCTBA"

73

KommnekcHele yncna.
Anrebpanueckas u
TpUroHOMEeTpHUYecKast (opMBI

3allMCH KOMIIJICKCHOT'O YK CJia




74

KommiekcHbie uncna.
Anrebpanyeckast u
TPUTOHOMETPHUYECKasT (HDOPMBI
3aMycy KOMIUIEKCHOTO YHCiia

75

Apudmernueckue onepamum ¢
KOMILJICKCHBIMHU YHCJIAMHU

76

ApudmeTrdeckue onepamuu ¢
KOMIIJICKCHBIMH YU CJIaMHU

77

N300pakeHre KOMIUIEKCHBIX
YHCeJl Ha KOOPJIMHATHOMN
IIOCKOCTH

78

N3006pakeHne KOMIUIEKCHBIX
4yces Ha KOOPAUHATHOU
IUIOCKOCTH

79

®opmyna Myaspa. Kopau n-
OU CTEIIEHH U3 KOMILJIEKCHOTO
quciia

80

®opmyna Myaspa. Kopau n-
OU CTEIIEHU U3 KOMILJIEKCHOTO
quciia




HpI/IMeHeHI/IC KOMIIJICKCHBIX
YUCCIT OJIs1 pCUHICHUA

81
bU3UYECKUX U
F€OMETPUUYECKHX 3a7a4

%) KontponsHas pabdora:
"KommiekcHele yncna'

83 | HarypanbHble U LI€JIbIC YUCTa

84 | HarypanbHbl€ U LI€JIbIC YUCTIA

25 [IpuMeHeHue npru3HaKkoB
JETUMOCTH LIEJIBIX YHCET

26 [IpruMeHeHrne npu3HaKoOB
JIETMMOCTH LIEJIBIX YMCET
[IpuMeHeHue npru3HaKkoB

87 | IEeIMMOCTH LENBIX YUCET:
HO/l n HOK
[IpuMeHeHue npru3HaKoB

88 | IeTMMOCTH LENbIX YUCET:

HOJT n HOK




89

[IpruMmeHeHrne npu3HaKoB
JEIUMOCTH LIETBIX YUCEN:
OCTaTKH 110 MOJYJIIO

90

[IpuMeHeHue npru3HaKkoB
JEIMMOCTH LIEJIBIX YACENT:
OCTaTKH 110 MOJYJIIO

91

[IpuMeHeHue npru3HaKkoB
JICIIMMOCTH IISJIBIX YUCEIL:
anroputM EBkimnna nis
pELIeHHS 3a/1a4 B LEJbIX
qHCIIax

92

KontponsHas pabdora:
"Teopust 1ebIX ynucen"

93

Cucrema 1 COBOKYITHOCTb
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJICACTBUA

94

CucreMa 1 COBOKYIHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS




95

OcCHOBHBIE METO/IbI PELLICHUS
CHCTEM M COBOKYITHOCTEM
pPalMOHANIBHBIX YpaBHEHUI

96

OCHOBHBIE MCTObI pCIICHUA
CHCTEM M COBOKYITHOCTEM
UPPALMOHATILHBIX YPaBHEHHM

97

OcCHOBHBIE METO/IBI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
[IOKa3aTeJIbHBIX YPAaBHEHUM

98

OcCHOBHBIE METO/IBI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
[IOKa3aTeJIbHBIX YPaBHEHUU

99

OcCHOBHBIE METO/IBI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
JOTapu(PMHUECKUX YpaBHEHUN

OcHOBHBIE METOBI PEILICHUS
CHUCTEM U COBOKYITHOCTEU
JOTapu(PMHUECKUX YpaBHEHUN




[IpumeneHnue cucteM K
PEIICHUIO MaTEMaTHYECKIX
3a/1a4 U 3a/1a4 U3 pa3IngHbIX
o0acTeil HayKH U peanbHOM
JKU3HHU, HHTEPIIPETAUs
MOJTyYEHHBIX Pe3yIbTaTOB

[IpumeHeHue cucreM Kk
PELIEHNI0O MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3IndHbIX
o0acTeil HayKH U peanbHOM
KHU3HU, HHTEpIpeTalys
HOJIy4EHHBIX PE3yJIbTaTOB

IIpuMeHeHre HEPaBEHCTB K
PELIEHNI0O MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3IngHbIX
o0acTeil HayKH U peanbHOM
JKU3HU, MHTEpIIPEeTalus
IIOJIyYEHHBIX PE3y/IbTaTOB




KoHnTtponbHas pabora:
"Cucrembl palluOHAJIBHBIX,

10 | wmppanuoHaIbHBIX

4 MOKa3aTeNbHBIX U
JOTapUPMHUECKUX
ypaBHEHHUH"

10 | PammoHanbHbBIE ypaBHEHHUS C

5 napaMeTpamu

10 | PamumonanbHbIe HEPABEHCTBA C

6 napaMmerpamu

10 | PamuonHaibHbBIE CUCTEMBI C

7 napaMeTpamu

10 | HppauuoHanbHble YpaBHEHUS,

8 HEPABEHCTBA C IapaMeTpaMu

10 | HppauuoHanbHblE CUCTEMBI C

9 napaMeTpamu

11 | Iloka3arenbHbl€ YpaBHEHUS,

0 HEPABEHCTBA C IapaMeTpaMu

ITokazaTenbHBIE CUCTEMEI C
napameTpamu




Jlorapudmuueckue
yYpaBHEHUsI, HEPAaBEHCTBA C
napaMeTpamu

Jlorapudpmuueckune CUCTEMBI ¢
napaMeTpamMu

Tpuronomerpudeckue
YpaBHEHUS ¢ ITapaMeTpamMu

Tpuronomerpuyeckue
HEPaBEHCTBA C TapaMeTpaMHu

Tpuronomerpuueckue
CHCTEMBI C TapaMeTpaMu

[Toctpoenue u ucciaenoBaHue
MaTeMaTUYECKUX MOJEIEHN
peanbHBIX CUTyalui ¢
IIOMOILBIO YPAaBHEHUH C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEIeH
pEAIbHBIX CUTYaIIUI C
MTOMOUIBIO CUCTEM YPaBHEHUI
C mapameTpaMmu




[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEeH
pEAIbHBIX CUTYAIIUI C

9 .
MTOMOIIIBIO CUCTEM ypaBHEHHI
C mapameTpamu

12 | KontponwsHas pabora: "3amauu

0 ¢ mapamerpamu"

12 [ToBTOpenue, 06001ICHNE,

] cUCTeMaTH3aIs 3HAHWI:
"VpaBHenus"

12 [ToBTOpeHmE, 0600IIECHNE,

) CHUCTEMAaTH3aIys 3HaHUH:
"VpaBHenus"
[ToBTOpenue, 06001ICHNE,

12 | cucreMaru3anys 3HaAHUHN:

3 "VpaBHenus. Cuctembl
ypaBHeHUI"

12 [ToBTOpenue, 06001ICHNE,

4 CHUCTEMAaTH3als 3HaHUH:
"Hepasenctna"

12 [ToBTOpenue, 06001IeHNE,

5 cUCTeMaTH3aIHs 3HAHWI:

"HepaBenctaa"




[ToBTOpeHmE, 0600IIECHNE,

12 .
6 CHCTeMaTH3aIls 3HAHMI:
"Hepasenctna"
[ToBTOpEeHME, 0600IIECHUE,
12 | cucreMaru3anus 3HaHUHN:
7 "[IponsBoHas U €&
npuMeHeHue"
BTOpPCHH [IEHH
IToBTOpEHKE, 00001IEHNE,
12 | cucreMaru3anus 3HaHUHN:
8 "IIpousBoaHas u eé
npUMeHeHue"
BTOpPCHH [IEHH
IToBTOpEHME, 00001IEHNE,
12 | cucremarn3amnus 3HAHUM:
9 "IIpousBoaHas u eé
npUMeHeHue"
[ToBTOpeHmE, 0600IIECHNE,
13 | cucremarn3amnus 3HAHUMN:
0 "NHTerpan u ero
npUMeHeHue"
13 [ToBTOpeHme, 0600IIEHNE,

CHUCTEMAaTH3als 3HaHUH:
"®yHkun"




[ToBTOpenue, 06001ICHNE,

13

) CHUCTEMAaTH3aIs 3HaHUH: 1
"®yHkun"

13 [ToBTOpenue, 06001ICHNE,

3 cUCcTeMaTu3alys 3HaHuH: 1

"q)yHKLII/II/I"

13 | Hrorosas KOHTpOJIbHAsS
4 pabota

13 | HroroBast KOHTPOJIbHAS

1 1
5 pabota
13 | TIloBTOpenwue, 0600IICHNE, |
6 CHCTEMAaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
» Maremarnka: anredpa v Hadajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.
AnreOpa ¥ Hayayla MaTeMaTU4ecKoro aHanusa (B 2 Jactsx), 10 kmacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Hacte 2: Mopakosuu A.l'. u npyrue; noju
penakiueir Mopakosuua A.I"., O0111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MOLl MHEMO3HMHA»

MareMaturka: areOpa v Hayajaa MaTeMaTHYeCKOTO aHAJIi3a, TE€OMETPHS.
Anrebpa u Havasia MaTeMaTUYeCKoro ananm3a (B 2 gactsax), 11 kmacce/ Yacts 1:
Mopaxkosuu A.T"., Cemenon I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noa
penakiueir Mopakosuua A.I"., O0111€CTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«MOLl MHEMO3HHA»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
CaMocTosTeIbHbIE U KOHTPOJIbHBIE PA0OTHI MO anredpe U HavasaMaHaiu3a JJis
10-11 xnaccoB Epmosa A.I1., ['ono6opoasko B.B. M.:MJIEKCA
Martematuka: anrebpa 1 Hayaia MaTeMaTHieckoro ananusa 10 kmacc:
camocTosTeNbHbIe paboThl /Anekcanaposa JI.A. M.: Muemo3uHa
Marematuka: anredpa U Hayaia MaTeMaTHuecKoro ananusa 11 kmacc:
camocTosTeNbHbIe padoThl /Anekcanaposa JI.A. M.: Muemo3uHa
Martematuka: anrebpa 1 Hayaia MaTeMaTHieckoro ananusa 10 kmacc:
KOHTpOJIbHBIE paboThl /I'mu30ypr B.. M.: Muemo3una

Martematuka: anrebpa 1 Hayaia MaTeMaTHueckoro ananusa 10 kimacc:
KOHTpOJIbHBIE paboTel /I'mu30ypr B.U. M.: Muemo3una

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. www. edu - "Poccutickoe obpa3oBanue" ®efepasibHbIM MOPTAJ.
2. www.school.edu - "Poccurickuii 06111eo6pa3oBaTeibHbIN HOpPTai'.
3. www.school-collection.edu.ru/ Equnas kosuiekius nu@poBbIxX
00pa3oBaTeIbHBIX PeCypCoB

4, www.mathvaz.ru - docbe IIIKOJTBHOTO YUIUTEJIsI MAaTeMaTUKH

HoxymenTarusi, pabodrie MaTeprasbl Iyisl yYUTeNsl MaTeMaTUKA



5. www.it-n.ru"CeTb TBOpYECKUX yUuTeIeH"

6. www.festival.lseptember.ru @ectrBaib negarorudecKux Ujeu






