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IMNOACHUTEJIBHASA 3AIIMCKA

VYuebHbiii kypc «Asredpa ¥ Hayajga MaTeMaTHYECKOTO aHalii3ay SIBIISCTCS
OJIHUM U3 HamOoJiee 3HAYUMBIX B TMPOTpaMMeE CpPEIHEro o0Iiero oOpa3oBaHUs,
IOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeUNMBAET WHCTPYMEHTAJIbHYIO 0a3y ajs
U3YyYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE O0YyYarOIIMXCsl HA YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUS MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JPYTUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VYyeOHblli Kypc anreOppl M Havyall MaTeMAaTHYECKOr0 aHalM3a 3aKJIa/IbIBaeT
OCHOBY /IS YCIEIIHOTO OBJIaJIcHUs] 3akoHamMu (DU3UKH, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJIEHIUN Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON JKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX JJIs JlajbHeHiero oopa3oBaHus U B
NOBCEIHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKLMSIMU anreOpbl M MaTeMaTHYeCKOro aHajvM3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JO0Ka3bIBATh
YTBEPKJECHHS ¢ NOMOIIBIO MHIAYKLIHUHA U PacCyXAarh NEAYKTHUBHO, HUCIIOJIb30BaTh
00001IeHNEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHAJIOTHI0, (opmMupyer
KpPEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xoxe u3yuyenus yueOHOro kypca «Anredpa M Hayana MaTEMaTHYECKOTO
aHaM3a» OOYYArONIMECs IMOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO ITOCTPOEHUsI MAaTeMAaTHUYECKUX MOJENIEH PEaJIbHBIX CUTYallHUi,
UHTEPHpPETAllUd  TOJIYYEHHBIX  pEUICHUH, 3HAKOMATCI C  NpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUUECKUMU OTKPBITUAMH U UX aBTOPAMHU.

VY4ebHblli Kypc 00J1a71a€T 3HAYUTEIHHBIM BOCIHMTATEIBHBIM MOTEHIIMAIOM,
KOTOpPBIN peanu3yercs Kak 4dYepe3 Y4YeOHbId Marepuan, CrnocOoOCTBYIONMINN
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuu@uky ydeOHOH
JEATEeIbHOCTH, TpeOyromed MNpOoAOKUTEIbHON KOHIICHTpPAllid BHUMAaHUS,
CaMOCTOSITEJIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 IOJIyYECHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs aiaredpe M HayajlaM MaTeMaTUYeCKOTO
aHaJIM3a JIEKUT JAeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOro kypca «Anredpa M Haudajlla MaTeMaTHYECKOIrO
aHaJIM3a» BBIIEJICHBI CIEIYIOLIUE COAECPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BhIUKCIEHUs», « DyHKIIUU U Tpadukuy, «YpaBHEHUSI U HEpaBeHCTBay, «Haudana
MaTeMaTU4YeCcKoro aHamusa», «MHoxkecTBa H JIoTHMKa». Bce OCHOBHbIE



COJIEPKATEIBHO-METOIMUECKUE JIMHUM HW3Y4YaloTCd Ha TMPOTSHDKEHUHM JIBYX JIET
o0y4yeHUs: Ha YpPOBHE CpeaHero oOImero oOpa3oBaHMs, €CTECTBEHHO JIOTOJHSA
JpYyT JApyra U MOCTENEHHO HACHINIAsCh HOBHIMU TeMaMM W pasnenamu. JlaHHBIN
y4eOHBI KypC SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAWHSIET B cebe
colepKaHUE HECKOJbKMX MAaTeMaTHYEeCKUX IHUCIMIUIMNH, TaKMX Kak airedpa,
TPUTOHOMETPHUSI, MAaTEMATHUYECKUN aHaIM3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaroluecs OBJIAJIEBAIOT BCE Ooliee
IMUPOKAM MAaTEMAaTHYECKUM ammapaToM, Y HUX IMOC/IeI0BaTeIbHO popMupyeTcs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKYyI0 MOJCIb peanbHOU
CUTYaIlNH, MPUMCHSTh 3HAHUS, TTOJTYYCHHBIC MMPU W3YYECHUN y4eOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIHLHO CPOPMYIUPOBAHHON MATEeMAaTHUECKOM 3a/1auu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTepHO-METOAUYECKass JTUHUAS «YUucia ¥ BBIYUCICHHS» 3aBepIIacT
(dbopMHpOBaHUE HABBIKOB MCIOJIB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOTO 0011ero oopa3osanusa. Ha ypoBHe cpenHero oouero
oOpazoBanusi 0oco00oe BHHUMaHHE ynensercs (GOPMHUPOBAHUIO  HABHIKOB
palMOHANBHBIX BBIYUCICHHUM, BKJIIOYAIONIMX B CEOsl MCIOIB30BAHUE PA3TMUHBIX
dbopM 3amucy YHWCIa, YMEHWE JejaTh NPHKUIKY, BBITIONHATH MPUOIMKEHHBIS
BBIYHCIICHHS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAaKOMbIE OOyYalOIIMMCS MHOXECTBAa HATypajbHBIX, IEJbIX,
pallMOHANBHBIX UM JCHCTBUTEIBHBIX  YHMCEN  JIOMOJHSIOTCA  MHOXXECTBOM
KOMITJIEKCHBIX YHCel. B KakaoM ©3 3THX MHOXKECTB pPacCMaTpUBAIOTCS
CBOICTBEHHBIE €My chenuduueckue 3amadyd W OIepaluu: JIeJCHHe Halemo,
OTIEpUPOBAaHME OCTaTKaMHW HAa MHOXKECTBE IIeNbIX YHCEeN, OCOOBbIe CBOWCTBA
palMOHANBHBIX U UPPAIIMOHAIIBHBIX YHCEN, apuMETUUECKHUE OTepaIuu, a TaKkxKe
U3BJICUEHNE KOPHS HATypalbHOM CTENEHM HAa MHOMECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY PACIIUPEHUIO KpPyra HCIMOJIb3YyEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS TSI PEIICHHS Pa3IuYHBIX 3a7ad
dbopmupyeTCsl TIPEeACTaBICHUE O €AMHCTBE MAaTEMaTHKH KaK HayKH M €€ poiu B
MOCTPOCHUU MOJENIel peabHOr0 MHUpA, MUPOKO HCIOIB3YIOTCS 0000IIeHrne U
KOHKpETH3aIHsl.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEATM3YETCS Ha MPOTSHKCHHH BCETO
o0yueHUsI Ha ypOBHE CpeAaHero oO0miero o0pa3oBaHUs, IMOCKOJbKY B KaXKJIOM
paznene IlporpamMmbl MPEeAyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3aaad. B
pesynbpTaTe OoOydYaroniuecss OBJAACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEeNIbHBIX, JIOTAapUPMUUYECKHX W
TPUTOHOMETPUYCCKUX ypaBHCHHWH, HEPaBEHCTB MW CHCTEM, a TakXkKe 3ajad,
comepxamux mapaMmeTpbl. [lomydeHHBIE YMEHHS IMHPOKO HCIOJIB3YIOTCS TpHU
UCCIIeNOBaHUM (DYHKIMI C TTOMOIIBIO MPOU3BOIHOM, TIPH PEIICHUH MPUKIATHBIX



3a/1a4 M 3a7]a4 Ha HaXOXXJIEHWE HAaWOOJIbIIUX U HAUMEHBIINX 3HAYCHUN (DYHKIIHH.
JlanHasi comepkaTesibHas IMHUS BKJIIOYAET B ce0s Takke (popMUpOBaHHE YMEHUN
BBITIOJIHATh ~ pacy€Thl 10  dopMmynaMm, MpeoOpa3oBaHUs  PAIMOHAIBHBIX,
UppaIMOHATBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TaKkKe BbIPAXKEHUH,
coepkalux CTeneHu M Jjorapudmel. braronaps u3ydeHHio anreOpanyeckoro
Marepuaiia MPOUCXOJUT  JajJbHEWIEe  Pa3BUTHUE  ANTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUIEHUS OOydYaromuxcs, GOPMHUPYIOTCS HABBIKM JCTYKTUBHBIX
paccyxaeHuil, paboTbl C  CHMBOJIbHBIMM  (opMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBHUCHUMOCTEW B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npearaet d(PGEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]]a4, HArJISHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepxaTtenbHOo-MeTOANYECKasT JUHUA «DyHKUMM W Tpaduku» TECHO
NEeperuieTaeTcsd C JAPYTMMH JIMHUSMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICTIE 3aJa€T MOCIE0BATEIbHOCTh U3YUEHHS MaTepraia. M3yueHne CTerneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBONCTB
U rpaduKOB, UCIOJIb30BAaHUE (PYHKIIUN JJIST pelIeHus 3a7a4 U3 APYruX yueOHBIX
IPEIMETOB U PEANbHOW U3HHM TECHO CBA3aHO KaK ¢ MaTEMAaTUYECKUM AHAIM30M,
TaK ¥ C pEIICHUEM ypaBHEHUN U HepaBeHCTB. IIpu »ToM 0oJiblllo€ BHUMAaHHE
ynensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBHCUMOCTH MEXIY
pa3IMYHBIMK BEJIIMYMHAMH, HCCIENOBATh TOJyYCHHbIC (YHKIMHU, CTPOUTh HX
rpaduku. MaTtepuan 3TOi coJepKaTeIbHOW JTMHUM HAIICJICH Ha Pa3BUTHUE YMEHUM
W HaBBIKOB, IMO3BOJISIIOIIMX BBIpaXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
paznuuHoi (opMme: aHaTUTUYECKOM, rpaduyeckoil u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET PAa3BUTHUIO AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEeHUIO U KOHKPETU3AIINH, UCTIOTH30BAHUIO aHAJIOTHA.

CopepxarenpHast nuHug «Hauana MareMaTnueckoro aHaiu3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTUUYeCKUX, TaK U MPUKIAJIHBIX 3ajad,
JIOCTYITHBIX 00YyYaromuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKd CIOXKHBIX (DYHKIHMM, ONpeneNnsTh WX HAWOOJBIINE W HAUMEHbBIIINE
3HAYEHMsI, BBIYUCIATH IUIOMAAN (QUTYP M OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpEeHHsl TpoleccoB. JlaHHas colep)kareibHas JHUHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MAaTeMaTHYECKUX MOJEJIIeH pealbHbIX CUTYyallUui,
MO3BOJIIET HAXOJWTh HAWIyYIlee pEUIeHWEe B TMPUKIAJAHBIX, B TOM YHCIE
COI[MAJIbHO-D)KOHOMUYECKUX, 3aJa4aXx. 3HAKOMCTBO C OCHOBAaMH MaTEMAaTHYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTrO, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOI'O MBIILJIEHUS, (POPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOywaromuecs y3HaKOT O



BBIJIAIONIMXCS pe3yJibTaTaX, ITOJYYEHHBIX B XOJI€ PA3BUTHS MaTEMAaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopnepxaTeabHO-METOAMYecKast JIMHUS «MHOXEeCTBa M JIOTHKa» BKIIIOYAET B
ce0s1 DJIEMEHTBHl TEOPUM MHOXKECTB W MATEMaTHYCCKON JIOTHKU. TeOopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypC MTKOJIBLHON MaTeMaTHKA
U TpejaraloT HamOojiee YHHUBEPCAIbHBIN S3BIK, OOBCIMHSIOMIMN BCE pa3icibl
MaTeMaTUKH M e TPWIOKCHHH, OHM CBS3BIBAIOT pa3Hbie MaTEMaTHYCCKHC
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [lodToMy BakHO 1aTh
BO3MOXKHOCTh OOyYarImeMycss IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTEMAaTHUKH W HMCIOJb30BaTh €ro JUIS BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MaTE€MaTUKH KaK HAayKd CJIEAyeT MNpPHU3HAThH
CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBAaHUW U CIIEJOBAaHUE OMPEACIEHHBIM
nmpaBujaM  TOCTPOCHHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO C  3JEMEHTaMHU
MaTEMaTHYECKOH JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00yJaromMXcs, MO3BOJISICT UM CTPOUTH CBOM PACCyKJICHHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIUICHHS.

B yueGHOM Kkypce «Anrebpa W Havalla MaTEMaTHYECKOTO aHaln3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC IMPHU3BAHBI
CIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJENICH pealbHbIX
CUTYyaIlui, HCCIICIOBAHHUS OTUX MOJEJICH C TOMOINBIO alapara aireOpsl Hu
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAaIlud IIOJYyYCHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUIETCHBI B KOKIIBIN M3 Pa3/eioB MPOTPaMMEbI, TTOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs IS pelieHUs] MPUKIaAHBIX 3amad. [lpu
pEeIICHUN  PCAbHBIX  NPAKTHYCCKUX  3aJad  OoOydJaronuecs  pa3BUBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
WCIIOJB30BaTh  AHAJIOTHI0, 0000ImaTh M  KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS NPHUKIAJHBIX 3a7ad
OpTaHU3YeTCs B MPOIIECCEe H3YUCHMSI BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hadaia
MaTeMaTHIECKOTO aHAIM3ay.

Ha wusyuenme ydeOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B Heaeno), B 11
kiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPXAHUME OBYUYEHUASA
10 KVIACC

Yucaa v BIYMCICHUSA

Panmonanbubie uncia. OOBIKHOBEHHBIE W JICCATUYHBIE JPOOHU, MPOIEHTHI,
OeckOoHeUHbIe TNepuoanueckue Apodu. Ilpumenenue npoOeld W TPOLEHTOB ISt
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIEH 3HAHUHN U PEATbHOM KU3HMU.

evictButenpHble  uucia. PanuoHanbHBIE W UPpAUMOHAIBHBIE YHUCIIA.
ApudmMernueckue  omepanud ¢ JCUCTBUTENBHBIMU  YHMclIaMu.  Moyib
JNEeUCTBUTEIBLHOTO YKCia U ero cBoicTBa. [IpubmmkE€HHbIE BHIYUCIICHUS, MMPaBUIa
OKPYIJIEHUSI, IPUKUIKA U OLIEHKA PE3YJbTaTa BHIUYUCICHUMN.

Crenenbp ¢ uensiM nokaszateneM. bunom HeroTtona. Hcnosib3oBaHue
MOAXOSIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YMCEIN JJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 U [IPEJCTABJICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOIMCTBA.

CreneHb C panMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JIEVUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. J[lecaTuunbie W HaTypaibHbIC
JgorapuMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHUCIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTAaHT€HC YHCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHUE, KOPEHBb
ypaBHEHUs. PaBHOCWIbHBIC YpaBHEHUSI W YpPaBHEHMSA-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIE METOIbI PEIICHUS 1EJBIX U JAPOOHO-PAIIMOHATLHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrO4YJIEHbl OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
koa¢ppumentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIpAXKEHUM, COAEPIKAIINX CTETIEHU U KOPHHU.

HNppaunonanbsHbie YPaBHEHUS. OcHOBHbIE METO/IbI pelieHus
UppalMOHATbHBIX YPAaBHEHUIA.

[TokazaTenbHbie ypaBHEHHUS. OCHOBHBIE METObI PEIICHUS MOKA3aTEIbHBIX

YpaBHEHUM.

[IpeobpazoBaHue BRIpAKEHUH, COIEPIKALTUX JOrapru(MBbI.

Jlorapudmuueckue ypaBHEHUSI. OcHoBHBIE METO/IbI peleHus
Jorapu(pMUUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIpAXKEHUN. PellieHne TpUroHoMEeTpUuYECKUX YpaBHEHU M.



Pemienne cucrteM JIMHENHBIX YypaBHEHHMH. Marpuia CUCTEMBbI JIMHEHMHBIX
ypaBHeHHI. OnpenenuTens MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €TI0 3HAYCHMS, IPUMEHEHUE OINPEACIIUTENS I PELICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 3a4ad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccnenoBaHne NOCTPOCHHOW MOJENU €
IIOMOILBIO MaTPHIL U OIIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEAlbHOM CHUTyallMd C IOMOIIBIO
ypaBHEHUN M HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJad M3 pas3IMyHbIX O0JacTel HayKh M peanbHOU
AKU3HH.

DOyHKUMH U TPaPUKH

Oyukius, crnocodbl 3amaHus (QyHkiuu. B3anMHO o00patHbie (QYHKIUU.
Komno3zumms @yuknuil. I'paduk  QyHKImu. OnemeHTapHble NpeoOpa3zoBaHUs
rpa@ukoB QyHKIHIA.

OO6nacTh ompeneneHuss 1 MHOXKeCTBO 3HaueHud (ynkumu. Hymn Qynkiuu.
[TpomexxyTku 3HakomocTosiHCcTBA. YETHBIE U Heu€THbIe GyHKIMH. [leproauyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHUMYMBbI
¢bynkunn. Hanbosnbiiee 1 HauMeHblee 3Ha4yeHus: QyHKIMU Ha IPOMEXKYTKE.

Jluneiinasi, KBajpaTU4Hasi W JPOOHO-TMHEWHass (DYHKUIUU. DJIEeMEHTapHOE
UCCIIEJOBAaHHUE U TOCTPOCHUE UX IPAPHUKOB.

CrenenHas (pyHKIMS C HaTypalbHBIM M LENbIM NoKa3areneM. E€ cBolicTBa u
rpadguk. CpoiicTBa U rpaduK KOpPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHbIM IMOKA3aTEIIEM.

[TokazatenbHass U Jjorapupmuyeckas (yHKUHUH, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuronomeTpruueckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoIeccax M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

[TocaenoBaTeIbHOCTH, CHOCOOBI 3amaHMs IIOCJIEAOBATEILHOCTENH. MeTon
MaTeMaTUYECKON WHIYKIWU. MOoHOTOHHBIE u OTrpaHUYCHHbIC
1oCJIeI0BaTENbHOCTU. MCTOpHS BO3HMKHOBEHHS MAaT€MAaTHYECKOIO aHaju3a Kak
aHanM3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKasl nporpeccuu. beckoneyHo yObiBaromiast
reometrpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YyOBIBAIOUIEH reOMETpHYECKOU
nporpeccuy. JINHEMHBIN U SKCIIOHEHIIMANBHBIN pocT. Uucno e. @opmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHME MpOrpeccMy [Jisl  PElIeHHs] pealbHbIX —3a7ad
IPUKJIAJHOIO XapakTepa.



HenpepoiBHbie ¢GyHKIIMM W WX CcBoMcTBAa. TOoukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBolicTBa (YHKIMI HEMPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB [JISl PEIICHUS HEpaBEHCTB. l[IprMeHEeHHE CBOWMCTB HEMPEPBHIBHBIX
GyHKUMNA 1S pelieHus 3a1ay.

IlepBas u BTOpast npou3BoaAHbIEe PyHKIIMU. OnpeaeneHne, reoOMeTpUIECKU 1
¢dbu3nUecKuil CMBICI TPOU3BOAHON. Y paBHEHHE KacaTeNbHOU K TpaduKy QyHKITUU.

[IpousBogHbie  dIEMEHTapHBIX  (YHKIIUH. [IpousBogHass  CyMMbl,
POU3BEJEHUS, YACTHOT'O U KOMITO3UIIMHU (PYyHKIUH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, OIlepallid HaJ MHOXXECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOXECTBEHHOTO —ammapara s
ONUCaHUs pEaNbHbIX MPOLECCOB WM SABJICHUW, MPU PEIICHUH 3a7ady W3 APYTruxX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KVIACC

Yucaa v BBIYMCICHUSA

HatypaneHble u uensie yucna. [I[puMeHeHre mpU3HAKOB JEIMMOCTH LIEIBIX
yuces, HauOosbmuil oOmuit nenurtens (nanee — HOJ[) m HammMmensblinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkinaa 1uis pemeHus
3a/1a4 B 1IEJIBIX YHUCIIAX.

Kowmmnekcuble uucna. AnreOpawdeckas U TpUTOHOMETpudeckas (HOpMbl
3aMMCH KOMIUIEKCHOTO 4YHcla. ApudMeTHYecKHe OIepauud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uuchia. [IpumeneHue
KOMITJIEKCHBIX YHCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucremMa W COBOKYNIHOCTb YPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHMH C  TOMOIIBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTHU. PenieHue TpUuroHoOMETpUIECKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUA TOKAa3aTeJbHBIX U  JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENBHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMHU.



[IpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYeCKUX 3a7a4 M 3ajJad M3 pa3IMyHbIX 00JacTel HAayKd W peaybHOU
YKW3HU, UHTEPIIPETALIUS MOJYYEHHBIX PE3YJIbTATOB.

DOyHkuuu U rpadpuku

I'padpux komnoszunuu ¢QyHkuuii. ['eomerpuyeckue o0pa3bl ypaBHEHH U
HEPaBEHCTB Ha KOOPJIAWHATHOM IIOCKOCTH.

Tpuronomerpuueckne QPyHKITUU, UX CBOMCTBA U TpaUKH.

['padprueckne mMeTonpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHU 3a/1a4 C TapaMEeTPAMH.

Hcnons3oBanue rpadukoB QyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEH, KOTOpbl€ BO3HMKAIOT NMpHU PEUICHUM 3aad U3 APYIHX Y4eOHbIX
MIPEIMETOB U PEATIBHOMN KU3HHU.

Havana maTeMaTH4ecKOro aHajm3a

[IpumMeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
3KcTpeMyMbl.  Haxokaenue  HamOOJbIIEr0o YW HAUMEHbBIIEro  3HAYeHUH
HEMPEPbIBHON (DYHKIIUU HA OTPE3KE.

[IpuMeHeHuEe NTPOU3BOJHOM MJII HAXOXKACHUS HAWJIY4IlEero pEIICHUs B
OPUKIAAHBIX 3ajayax, JJIs ONpEIEeNeHUs] CKOPOCTH U YCKOpPEHHs Ipoliecca,
3alaHHOTO (hOpMYJION WK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOoOOpasHbiX. IlepBooOpasHbie
anieMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII MHTErpasa. Beruncnenne
onpeaenéHHoro uuTerpaia no gopmyne Herotona-JIeibnua.

[IpumeHeHne wHTErpana A HAXOXKIEHUsS IUIOWAAEeH MIOCKUX (GUryp u
00BbEMOB r€OMETPUUYECKHX TE.

[Tpumepst pemenuit auddepeHmanbHbIX ypaBHEHUNH. MaTreMaTuyeckoe
MOJICIMPOBAHUE PEAITbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIrnaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpasKaIaHCKOr0 BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJ€Ha  POCCUICKOro  oO0miecTBa,  MpPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
npoleaAyp TPakKIaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHue
B3aMMOJICHCTBOBaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUUCKON TpaXKJaHCKOW HMJIEHTUYHOCTU, YBAXKEHUS K
IPOLIJIOMY M HAaCTOSIIEMY POCCUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUUCKOM MaT€MaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUMCKOro Hapoja, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HayKh M JEATEIIbHOCTbIO YYEHOr0, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYyLIETO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETHUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PEIICHUH, pacCy ACHUIN, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOPMUPOBAHHOCTh YMEHHUSA NPUMEHATh MaTeMaTUYeCKUEe 3HAHUS B
UHTEepecax 3/10pOBOro U 06€301acHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pOBBIO (3JI0pOBOE IMHTAHHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITHUH U
OTZIbIXa, peryjsipHasl (pu3nyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHOM IEATENbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cepaMm  MPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBIOOP
Oynymeil mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTH4eckoMy  OOpa3oBaHHUIO U
caM0OOpa30BaHUIO HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKHUX 3a/1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH;

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphI, TTOHUMAHWC BIIUSHUS
COIMAIBHO-D)KOHOMHUYECKUX TMPOIIECCOB HAa COCTOSIHHE MPHUPOIHOU M COIMAIBHOU
Cpenbl, 0CO3HAHUE TII00ATBHOTO XapaKTepa IKOJIOTHUECKUX TTPOOIeM, OpUeHTaIUs
Ha TIPUMCHCHHE MATEMAaTHYCCKUX 3HAHWHK I pelmieHus 3a1ad B 00JacTu
OKpYKaIoIIeH Cpebl, TUIAHUPOBAHUE IIOCTYIKOB M OIEHKHM WX BO3MOXHBIX
MTOCJICJICTBUM JIJIS1 OKPYKAIOIIEH CPE/IbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHHE
MaTEeMaTUYeCKOH HayKh Kak cdepbl UYETOBEYECKON JCATEIBHOCTH, STaloB ¢
Pa3BUTUS W 3HAUYMMOCTH IS Pa3BUTHUS [MBWIM3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KYyJIbTypOHM KakK CpEeJCTBOM TMO3HAHUA MHPA,
TOTOBHOCTh OCYIIIECTBJISITh MPOCKTHYI0 U HCCIEIOBATEIbCKYIO JESITEIBHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble jlornyeckue JencrBus:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPH3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TOHSATUM, OTHOIIECHUNW MEXKIYy MOHATUAMH, (POopMyIUpPOBATH
onpeereHus] MOHIATHI, yCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KIIACCU(PHUKALIUH,
OCHOBaHMS I 0000IICHUS U CPaBHEHUS, KPUTEPUU MTPOBOJIUMOTO aHAIN3A,

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTHBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSX, MpeAjiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W IPOTUBOPEY U,

JIeJIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 peleHns Yy4eOHOW 3amaud  (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB  pEILICHUsA, BbIOMpAaTh Hauboyiee MOAXOAAIIMA € y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).



ba3oBble uccieaoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEILCKUM WHCTPYMEHT IO3HAHUS,
dbopMynpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3HIINI0, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIbHO CITAHUPOBAHHBIN SKCIEPUMEHT, HCCIICIOBAHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, SBJICHMUS, IIPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMu, IBJICHUSMH, TTPOIIECCAMH,

CaMOCTOATENIbHO (DOpMyIMpoBaTh 00O0OIIEHUS] M BBIBOABI MO pe3yJbTaTaMm
MPOBEACHHOTO  HAONIONCHMS, HWCCJICAOBAaHMS, OICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIhbTaTOB, BEIBOJOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpOIecca, a TakKKe BbBIJBUTATh
MIPEATIOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH J€UIIUTHI MH(POPMAILIUK, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJIsI pEIICHUS 3a]1auu;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATHU3WPOBATh M HWHTEPIPETUPOBATH WH(POPMAIIUIO DPA3IUYHBIX BUIOB H
dbopm npeacTaBiIeHUS;

CTPYKTYpUpPOBaTh MHGOPMAIINIO, TPEICTABIATh €€ B Pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaA&KHOCTD uHbOpMaITuu o CaMOCTOSITEIIBHO
c(hopMyITUPOBAaHHBIM KPUTCPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUS

OoOmmenne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpa)XaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3aJadyH,
KOMMEHTHPOBATh MOJIYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIA€MON TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBATh HJEH, HAlleJIEHHbIE Ha TIOMCK
pEIlIeHUsA, COMOCTABISATh CBOM CYXICHHUS C CYXJICHUAMH JPYyTHMX YYaCTHHUKOB
Jayajora, oOHapyKUBaTh Pa3lIMude M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (opme
bopMyIHpOBaThH Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YIbTAThl PELICHUS 3a/1aud, YKCIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
Mpe3eHTAIlMd U OCOOCHHOCTEHN ayIUTOPUH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS



Camoopranu3amnus:

COCTaBJISITH IUIaH, AJITOPUTM PEIICHHS 3a7a4d, BEIOMPATh CIIOCOO peIIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yUETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIN UHTEJIEKT:

BIAJCTh HABBIKAMH  IO3HABATENbHONW  pediaekcuu KaKk  OCO3HAHUS
COBEpLIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
cnoco0aMy CaMOMNPOBEPKH, CAMOKOHTPOJISl Tpoliecca W pe3yjbTaTa peleHus
MaTeMaTU4YEeCKOM 3a4auu;

NPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEUICHUM 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHMBAaTh COOTBETCTBUE PE3yyibTaTa 1IN U YCIOBUSAM, OOBSICHITh TPUUMHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3YJIbTAaTOB JIEATCIHbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIYAIbHOU
paboThl mpU pelIeHUH Y4YyeOHBbIX 3ajay, NPUHUMATH I€Jb COBMECTHOM
JEATEeIIbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOW paboThI, paclpenesiTh
BUJIbI paboOT, JIOrOBapUBaThCS, OOCYX IaTh TMPOIECC U PE3yIbTaT padOoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyHMHoOBBIX (opmax paboThl (00CykaeHUs, OOMEH MHEHHUI,
«MO3TOBBI€ IITYPMB» M HHBIC), BBINOJIHATH CBOIO 4YacTh paboOThl U
KOOPJAUHUPOBATh CBOU JCHUCTBHUS C JIPYTMUMHM YJIEHAMH KOMAaH/bI, OILICHUBAThH
KaueCcTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce oOy4yaroIIUICSd TOJYYUT CIECAYIOIINE
NpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM paboueld MporpamMmbl yu4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJHO OINEPUPOBATH MOHSATUSIMU: PAlMOHATIBHOE YHCIO, OCCKOHEUHas
nepuoAndecKkasl JApoOb, TMPOILEHTHI, HPPALUOHAIBHOE YHUCIO, MHOXECTBa
palMOHANIBHBIX U ACHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHATh JPpoOM ¥ TPOLEHTH [JIsl PEIICHUS MNPUKIAIHBIX 3a7ad H3
PAa3JIMYHBIX OTPACJIEX 3HAHUHN U PEaJIbHOU KU3HU;

MPUMEHSITh PUOTNKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUIKY U
OLIEHKY pPe3yJIbTaTa BIYUCICHUM;



CBOOOZHO ONEpUpOBaTh MOHSITHEM: CTENEHb C LENbIM I0Ka3aTeseM,
UCIOJIb30BaTh MOAXOAAILYI0 (POPMY 3alUCH JIEHCTBUTENBHBIX YNCEN AJISl PeIIeHUs
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJIHO OIEpUPOBATh MOHITHEM: apU(PMETUUYECKUA KOPEHb HATypabHON
CTEIICHH;

CBOOOHO ONEPUPOBATH OHATHEM: CTEEHb C PAllMOHAIBHBIM IIOKAa3aTeJIEM;

CBOOOZHO OINEpPUPOBaTh MOHATUSAMU: JOrapuM UHCIa, JECATUYHBIE U
HaTypaJbHbIE JIOTapU(PMBI;

CBOOOJITHO ONEPUPOBATH MOHATHUSMU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOTO apTyMEHTAa;

OIIEPUPOBATH MOHATUAMM: APKCHHYC, aPKKOCUHYC W apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJIHO ONMEpUPOBaTh MOHATUSMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWIbHBIE YPABHEHUS U YPABHEHM-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHble METOJbl pPEIICHUs pPAalMOHAIBHBIX U JApOOHO-
pallMOHAJIBHBIX YPABHEHUW, IPUMEHATH METOJ HHTEPBAIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOW INEepEMEHHOM,
MHOTOYWJIEH ¢ MHelbiMH Ko3(h(dULIUEeHTaMH, KOPHH MHOrO4YJIeHa, HPUMEHSThH
JIeJICHME MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
IUISl pELIeHUs 3a1ay4;

CBOOOJTHO ONEpPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpHIla, OMNPEAECIUTENIb MAaTpUlbl 2 X 2 W €ro TEOMETPUYECKHUUN CMBICIH,
UCIIOJIB30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JuIsl BBIYMCIEHUS €r0 3HAYCHUS,
IIPUMEHATh ONPEACIIMTENM U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMW,
MOJEIUPOBATh PEANBHBIE CUTYAIIUU C TOMOIIBIO CHUCTEMBI JINHEWHBIX YPABHEHHU,
WCCIIE0BATh IOCTPOEHHBIE MOJENHM C TOMOIIBI0 MAaTpUIl M ONPEACIIUTEIIEH,
WHTEPIPETUPOBATH ITOJyUYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOWMCTBA JIEUCTBHM C KOPHSAMHU [IJisi TpeoOpa3oBaHUs
BBIPAKECHUN,

BBINIOJIHATH MPE0OPa30BaHMUs YHCIIOBBIX BBIPAXKEHUH, COJIEpKAILINUX CTENEHHU C
PalMOHAIBHBIM IT0KA3aTENIEM;

UCIIO0JIb30BaTh CBONCTBA jorapuhmMoB TUISt npeoOpa3oBaHUs
Jorapu(MUYECKUX BBIPAKECHUI;

CBOOOJTHO ONEPUPOBATh MOHATHSAMHU: HppalMOHANbHBIC, MOKa3aTeIbHbIE WU
Jgorapu(pMUYECKHE YPaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOILbBIO PAaBHOCHIIbHBIX
NIEPEXO0/I0B WIIA OCYIIECTBIISASI IPOBEPKY KOPHEH;



MPUMEHSATH OCHOBHBIC TPUTOHOMETpUUYECKHE (POPMYIIBI JIJIsl TIpeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAKCHU;

CBOOOZHO OINEpPUpPOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
NPUMEHATh  HeoOXoawmble  (HOPMYJBI  JJI  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPaBHEHUH;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3BIKE alreOpbl, COCTaBISATh
BBIDOKEHUSI, ypaBHEHHS, HEPABEHCTBA II0 YCJIOBHIO 3a7a4d, MCCIIEI0BaTh
MIOCTPOCHHBIE MOJIENIN C MCITIOIH30BAHUEM alllapara aiareopsbl.

DOyHkuuu U rpadpuku:

CBOOOJIHO ONMEpUPOBATh MOHATUSAMU: (PYHKIUSA, CIIOCOOBI 3ajaHus (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMIO3ulusa GyHKUMM, Tpaduk GyHKINUH,
BBITIOJIHATDH JIEMEHTapHbIC MTpeoOpazoBanus rpaduKoB PyHKITUHT;

CBOOOJHO OMEpUPOBATH MOHITHSIMH: OOJIACTH OMpEACICHUS U MHOMXKECTBO
3HaYeHUH (DYHKIMH, HYIH QYHKIIUN, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: YETHBIE U HEYETHBIC (PYHKIUH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HauOoJblliee W HaUMEHbIee 3HAaYeHHEe (YHKIMU Ha
IPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATh MOHATHSAMU: CTEIIEHHAs (PYHKIUS C HATypaJbHBIM U
1eabIM TI0Ka3zareneM, rpapuk CTeneHHOW (YHKIMHM C HATypaJbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Od CTENEeHH Kak (DYHKIIMH OOpaTHOM CTENeHU ¢
HaTypaJIbHBIM MTOKa3aTeleM;

OTICpUPOBATh TOHATUSMH: JIMHEHHAs, KBaJpaTHYHAs W APOOHO-TUHEHHAs
(GYHKITIH, BRITIONHATH JIEMEHTAPHOE UCCIIEI0OBAHUE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM: TOKa3aTeldbHAs M Jorapudmuydeckas
dbyHKIIMM, UX CBOMCTBa M TpadUKH, HCIOJIB30BaTh MX rpadUKH I perieHUs
YPaBHEHMU;

CBOOOMHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
ompe/ielIeHUEe TPUTOHOMETPUIECKUX (DYHKIIUNA YUCIOBOTO apTyMEHTa;

UCTONIb30BaTh rpaduku (YHKIMA Ui UCCICNOBAaHMS TPOIIECCOB U
3aBUCUMOCTEN MPU PEIICHUH 3a/1ad U3 JPYTuX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH, BBIpOXXaTh (OPMYIIaMH 3aBUCHMOCTH MEXIY BETMIYNHAMU;

Hauajia MaTeMaTH4eCcKOr0 aHAJIM3a:

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: apuPMETUUYECKas U TeOMETpUYEcKas
nmporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETPUYECKasi IPOrpeccHsi, TUHEHHBIN U
AKCIIOHEHIMAIBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
0 KOHCTaHTE;

UCTIONB30BaTh MPOTPECCUU JIs PEIICHUs PEAbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSMU: MMOCIEAOBATEILHOCTD, CIOCOOBI 3aJaHus
MIOCJIEIOBATEBHOCTEN, MOHOTOHHBIE W OTPAHWYEHHBIE I10CJIEIOBATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJIEHUS MaTeMaTHYECKOro aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OMNEpUPOBATH TMOHSATUSAMHU: HENPEPbIBHbIE (DYHKIUHU, TOYKH
paspeiBa rpaduka GyHKIIMHA, aCUMITOTHI rpaduka QyHKIUY;

CBOOOJITHO OIEpUPOBATh MOHATHEM: (YHKIIMS, HEMpepbhiBHAs Ha OTPE3KeE,
MPUMEHSITH CBOMCTBA HEMPEPBIBHBIX (PYHKIMM JI pelieHus 3a/1a4;

CBOOOJHO OMNEpUpPOBATh TMOHSATUSAMH: TiepBasi W BTOpas MPOU3BOHBIC
dbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISATh MTPOU3BOJIHBIE CYMMBI, MPOWU3BECHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC AIEMEHTAPHBIX (PYHKITUH;

UCIIOJB30BaTh TEOMETPUUECKUNA W (DU3UYECKHUI CMBICI MPOU3BOJHON ISt
peleHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMEpUpOBaTh  TOHATHUSMU:  MHOXECTBO, OIEpalid  Ha
MHOYXECTBaMHU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONMUCAHUS peabHbBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3aJ1a4 U3 IPYTUX YYCOHBIX MPEIMETOB;

CBOOOJITHO OIEpPUPOBATH MOHATHUSIMU: OIpEJEICHHE, TeopemMa, ypaBHEHUE-
CJIeJICTBHE, CBOMCTBO MaTeMAaTHUYECKOTO 00BEKTa, JOKa3aTeIbCTBO, PABHOCUIHHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy oOyuenuss B 11 kJjacce o0Oy4yaroIIMICSd TOJYYUT CIIECAYIOIINE
NpeAMETHbIE PEe3ylbTaThl MO OTIEIbHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyasla MaTeMaTUYECKOTO aHATTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJHO OMNEpPUPOBATh TMOHATUSIMU: HATypaJlbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIBHBIX W IEJIbIX YUCEN, MCIOJIb30BATh MPU3HAKU JECITUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4MCeNn JJIsl pEelICHHs 3a]a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OIEPUPOBATh TMOHATHEM OCTaTKa IO MOJYJII0, 3alUCHIBATh
HaTypaJIbHbIE YKUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEPUPOBATh MOHATUSMH: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE YHClia B anredpandeckor u
TPUTOHOMETPUUECKON (hOpMe, BBITIOTHATH apUPMETHUECKUE ONEepalui ¢ HUIMHU U
n300paxkaTh Ha KOOPJUHATHON IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:



CBOOOZHO ONEpUpOBaTh MOHATHUAMU: HppalMOHAJIbHBIE, MOKa3aTeIbHbIE U
jgorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOIBIO
PaBHOCWIBHBIX IIEPEXO/I0B;

OCYHIECTBJISATh OTOOpP KOpPHEH TMpU PEIIEHHMH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO ONEpUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyJNbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUAMH: CUCTEMA U COBOKYINHOCTbh YPaBHEHUU U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEW pPALIMOHAJIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pemarb palOHAIIbHBIE, MppaluyOHaJIbHBIE, IIOKa3aTEJbHBIE,
jgorapuMUYeCKMe U  TPUTOHOMETPUYECKHE YpaBHEHHMs M  HEpPABEHCTBA,
COZIepIKaIle MOYJIM U ITapaMeTphl;

NPUMEHATH TpaduyecKue METObI JUIsl pellieHUs] YpaBHEHUI U HEPaBEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIPDAQXKXECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEJIM C HCIOJb30BAHUEM anmapara ajireOpsl,
UHTEPHPETUPOBATH NOJyYCHHBIN PE3YIIBTAT.

DOyHKuuU U rpadpuku:

CTpOUTh TpauKu KOMIO3UMUMK (YHKUUA C TMOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHE 00pa3bl YypaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJMHATHOU MJIOCKOCTH;

CBOOOJTHO  OMEpUpOBaTh MOHATUSAMU: TpadUKd  TPUTOHOMETPUUYECKHUX
dynxumi;

OPUMEHATh (QYHKIUM Ui MOJEIMPOBAHUS W HCCIEIOBAaHUS pealbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJImu3a:

UCIOJI30BaTh MPOU3BOHYIO JIJISl HCCIIEOBAaHUSA (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAUTh HauOoJIbllIee U HAaUMEHbIlIee 3HAaU€HUsl (PYHKIIMM HEIPEPhIBHON Ha
OTPE3KE;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKAEHUS HAWIIy4YIIErO pEIICHHS B
NPUKIAIHBIX, B TOM YHCJIE COLUMAIBHO-)KOHOMHYECKHX, 3ajadax, JJisd
ONpeNeleHUs CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol uiu

rpagukoM;



CBOOOJTHO  OMEPUPOBATH TMOHATHUSIMU: TIEPBOOOpa3Hasi, OIpeACIEHHbIN
WHTErpall, HAXOAUTh IEPBOOOpPA3HBbIC SJIEMEHTAPHBIX (PYHKIUNA W BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJUTh TJIOMIAIN TUIOCKUX (GUTYP U OOBEMBI TEIT C TTOMOIILI0 HHTETPAIIA;

UMETh TPEJCTaBICHUE O MaTEMaTHYECKOM MOJCIUPOBAHUN Ha TpPUMEpE
cocTaBieHus TuddhepeHInaTbHBIX YPAaBHCHHUI;

peraTh MPUKIAAHBIC 337a4d, B TOM YHUCJE COIMATBHO-I3KOHOMUYECKOTO U
$u3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoapupie  Mpaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypesI
MHOXECTBO NEHCTBUTEIBHBIX YHCEIL.
| MHuorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JIMHEUHBIX
YpaBHEHHUU
) Oynkiun u rpapuku. CreneHnas QyHKIHS ¢ 12 )
L[eJIbIM TIOKa3aTeNneM
3 ApudmeTndeckuii KOpeHb N-0i CTENEHHU. 15 |
HppaumonaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenpHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 13 )
Jlorapudmudeckne ypaBHCHHS
6 Tpuronomerpuieckue BbIpAKEHUS U ” |
YpaBHEHUS
[TocnenoBaTebHOCTH U TPOTPECCUH 10 1
HenpepeiBabie pynkuuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB 110 IIPOT'PAMME 136 10 0




11 KVIACC

KosmnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposBbie)
n/n NMPorpamMmbl Bcero Kontpoapipie  Ipaxrueckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypenI
| HccnenoBanue GyHKIMIA ¢ TOMOIIBIO ) |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUrOHOMETPHUUECKUX (HYHKITHIA. 14 1
Tpuronomerpuyeckrue HepaBeHCTBA
4 UppanmonanbHble, TOKa3aTeIbHBIE U 24 |
norapuMUYEeCKHe HEPABCHCTBA
KommiekcHpie uncina 10 1
HarypanbHbie u 1enble yncna 10 1
CucreMsl palliOHAIBHBIX, UPPALMOHATBHBIX
7 MMOKa3aTEeIbHBIX U JIOTApUPMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ napameTpamu 16 1
9 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIHS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
W/ Tema ypoka Beero Konrpoabusie IIpakTuueckue B p—
padoThI padoThI pecypesI
| MHox€ecTBO, Onepaluy HajJl MHOKECTBAMHU U 1
UX CBOICTBa
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO |
anmapara JJis pelieHus 3a1a4
Panmonanbubie yncna. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, MTPOLICHTHI, 0ECKOHECUHBIC 1
nepuoandecKue Jpoou
Panmonanbubie yncna. OOBIKHOBEHHBIE U
5 JeCATUYHBIE POOU, IPOLIEHTHI, 0ECKOHEYHBIE 1
MepUOUYECKHE Ipodu
6 [Ipumenenue qpodeit u MPOLEHTOB IS |
pelIeHHs TPUKIaJAHbIX 3a7a4
7 [Tpumenenne apoOeil 1 IPOIIEHTOB IS 1
peLIeHHs TPUKIaJAHbIX 3a7a4
3 JleWicTBuTeNnbHbIC YKciia. PalimonanbHbIe U |
UppalOHaJIbHbIE YKCIIa
9 ApudmeTnueckue oneparuu c |
JIEMCTBUTEIIbHBIMUA YUCIAMH
10 Mopynp AEMCTBUTEIBHOTO YHUCIIA U €TI0 1

CBOMCTBA




11

12

13

[TpubnxEHHBIC BBIYUCIICHHUS, IPABHIIA
OKpYTJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa
BBIYHUCIIEHUN

OCHOBHBIE METOJIbI PEIICHUS IENbIX U
JTPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OcHOBHEIC MCTOABI pCHICHHA LCJIBIX U

JIpOOHO-PALIMOHABHBIX YPAaBHEHUHN 1
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCIICHHUA LCJIbIX U
JpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

16

17

MHOrowieHsl OT OJHON NEPEMEHHOM.
JleneHre MHOTOYJIEHA HA MHOTOYJIEH C
octaTtkoMm. Teopema besy

MHorouseHsl ¢ eabMu KodhpuiineHTamu.
Teopema Buera

Pemenne cucrem JIMHEWHBIX YPaBHEHUN

18

19

20

Pemenne cucreM JTHMHEHHBIX ypaBHeHPIfI

Marpuiia cucTeMbl TMHEWHBIX YPaBHEHUH.
Onpenenuresib MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT M CBOMCTBA;
BBIYMCIICHHE €r0 3HAUEHUS

Ornpenenurens MaTpUIlbl 2X2, ero

FCOMeTpI/I‘leCKI/Iﬁ CMBICII U CBOﬁCTBa;
BBIYUCICHUC €I'0 3HAYCHUA

21

[IpuMeHenue onpeaennuTens sl peleHus
CHUCTEMBI JINHEVHBIX YPAaBHEHUIN




22

23

Pemenue npukinaaHbpix 3a1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEVHBIX YPaBHEHUIN

Perrenne npukiagHbIX 3a/1a4 C TOMOIIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

24

KonTtponsHast padora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

26

27

ODyHKIMS, CITIOCOOBI 3a/1aHus (HYHKITUH.

Bsanmuo obparnbie pyakun. Kommosumms

byHKIUH
I'paduk pynkuuu. dnemeHTapHbIC
npeoOpazoBanus rpadukoB QyHKINN

OO6nacth ornpeaesieHus] 1 MHOYKECTBO

3HaueHu# ¢pynkuuu. Hynu ¢pyHknuu.
[TpomexyTKH 3HaK TIOCTOSIHCTBA

28

UYérabie 1 HeUETHBIC (DYHKIINU.
[lepuonnueckue ¢pynkumu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

30

31

MakcuMyMBbl 1 MUHUMYMBI (DyHKIIH.
Haunbosnpiiee u HanMeHblIlee 3HAYCHUE
(GyHKINN Ha TPOMEKYTKE

JluneitHasi, KBagpaTH4Hast U JPOOHO-
JAUHEHAs QYHKIMH

3JI€MGHTapHOG HCCIICOOBAHUEC U ITOCTPOCHUC

rpadukoB 3Tux GpyHKUINN

32

33

3JI€MGHTapHOG HCCJIICOOBAHUEC U ITOCTPOCHUC

rpaduKoB 3TUX HYHKIHUN

CrerneHb ¢ LIeTIBIM MoKa3aTesieM. buHoM




Hrrotona

Crenens ¢ IICIBIM ITOKa3aTeneM. buaom

34 Hsrorona

35 CrenenHast QyHKIUS C HATypalIbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

16 Kontponsnas pabora: "Crenennas QyHKIHUS.
E€ cBoiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIICHH U €ro CBOMCTBA

38 Apudmernuecknii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

19 [IpeoOpa3oBaHus YUCIOBBIX BbIPAKEHHIH,
COJIepKalIuX CTENEHU U KOPHU

40 [IpeoGpa3oBaHus YUUCIOBBIX BbIpaXKEHUI,
COJIepKalIuX CTENEHU U KOPHU

41 [IpeoGpa3oBaHust YUUCIOBBIX BbIpaXKEHUI,
COJIeprKalINX CTENEHU U KOPHU
Wppanunonansueie ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIECHUS UPPALMOHAIBHBIX
YpaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
YpaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

44 METO/IbI PELICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUU

VUPPALMOHAIIBHBIX YPABHEHUN




PaBHOCHIBHBIE nepexoabl B pCIICHUHA

46 UPPALMOHATILHBIX YPaBHEHUM

47 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATILHBIX YPaBHEHHI

43 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUU
UPPALMOHATILHBIX YPaBHEHUM
CaoiicTBa u rpaduK KOpHS nN-Oi CTEMEHH KaK

49 (GYHKIIMM 00paTHOW CTENEHU C HATYypaTbHBIM
1oKa3areyneM
CaoticTBa u rpaduK KOpHS N-OW CTEMEHH KaK

50 GbyHKIIMM 00paTHOM CTENEHU C HaTypalbHBIM
noKazareynem
KonTtponpnast padora: "CBoiicTBa u rpaduk

51 KOpHsI n-oii cteneHu. MppanuoHanbHbie
ypaBHeHuUs"

5 CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM U €€
CBOMCTBA

53 CrermneHsb ¢ pallMOHAIBLHBIM [T0OKa3aTeIeM U e
CBOMCTBa

54 CrermneHsb ¢ pallmOHANBHBIM [TOKA3aTeIeM U eé
CBOMCTBa

55 [lokaszarenpHas QpyHKIMS, €€ CBOICTBA U
rpadpuk

56 Ucnonb3oBanue rpaduka GyHKIUU 11
peleHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka GyHKIMH 115
pelieHus: ypaBHEHU I

58 [lokazarenbHble ypaBHEeHUSI. OCHOBHbIE




MCTO/bI PCHICHUA ITOKA3aTCIbHbIX ypaBHeHI/Iﬁ

[TokazarensHbie ypaBHeHUsA. OCHOBHBIE

59 . 1
METO/IbI PEIICHUS TOKA3aTeIbHBIX YPABHEHUI

60 [lokasarenbHble ypaBHeHUSI. OCHOBHbIE |
METO/Ibl PEIICHNUS T0KA3aTeIbHbIX YPABHEHUM

61 KontponbHas padota: "[lokazarenpHas |
¢dbynkmus. [TokasatenbHble ypaBHeHUS"

62 Jlorapudm umncna. CoiicTBa Jorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudma 1

64 Jlorapudm umncna. CoiicTBa Jorapudpma 1

65 €CATUYHBIC U HATYPaJIbHBIC JIOTapU(PMBbI 1

y

66 JlecsaTruuHble U HATypaJIbHbIE JIOTapU(PMBI 1

67 [Ipeo6pa3oBanue BbIpaxeHUH, coaepKalux 1
J0rapupMbl

68 [IpeoOpazoBanue BhIpaKEeHUH, COAEPKAIINX 1
JorapuMbl

69 [IpeobpazoBanue BeIpaXEHUN, COACPKAIINX 1
JorapudMbl

70 Jlorapugmuueckas QyHKIuUs, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckas GpyHKuus, €€ CBOWCTBA U 1
rpaduk

7 Wcnonb3oBanue rpaduka GyHKIUA IS 1
pelieHus: ypaBHEHU I

7 Hcnonb3oBanue rpaduka GyHKIuN 1Is 1
peueHusl ypaBHEHU I

74 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 1




METO/JIbI PEIICHUs Jorapu(PMUIECKUX
ypaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/bI pelIeHus JJorapu(PMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUU
norapu(pMUYECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JorapupMHUUECKUX ypaBHEHUN

79 KonTtponsHast padora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

20 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOI'O apryMeHTa

81 CuHyc, KOCUHYC, TAHI'€HC U KOTAaHT€HC
YHCJIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 orpezieNieHue TPUTOHOMETPUUYECKIX (DYHKIIUH
YHCJIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

85 olpeielieHue TPUrOHOMETPUUECKUX (DYHKIMH

YUCIIOBOI'O aprymeHTa




86 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUIN

91 [Ipeo6pazoBanue TPUTOHOMETPUUECKUX 1
BBIPAXKEHUM

9 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

94 Peuienne TpuroHoMeTpUUECKUX YpaBHEHUM 1

95 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1

96 Peuienne TpuroHoMeTpUUECKUX YpaBHEHUM 1

97 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1

98 Peuienne TpuroHoMeTpuUECKUX ypaBHEHUM 1

99 Pemienne TpuroHoMeTpuueCcKUX ypaBHEHUN 1

100 Peuienne TpuroHoMeTpuUECKUX ypaBHEHUM 1
KonTtponpnast padora: "Tpuronomerpuyeckue

101 BBIPAKEHUS] U TPUTOHOMETPUUYECKUE 1
ypaBHeHuUs"
[TocnenoBateabHOCTH, CLIOCOOBI 33 JaHUS

102 nociuenoBarenbHocTell. Meron 1
MaTeMaTUYECKON UHIYKIUU

103 MOHOTOHHBIE Y OTPaHUYEHHbIE |

noCICaA0BaTCIBbHOCTH. I/ICTOpI/Iﬁ aHajJim3a




OECKOHEYHO MAJIbIX

104 Apudmerndeckast mporpeccust

105 I'eomeTrpuueckas mporpeccus

106 BeckoneuHo yObIBaromas reoMmeTpuieckas
porpeccust

107 Cymma GeckoHeuHO yObIBaroIeit
r€OMETPUYECKON ITPOTrPECCUH

108 JIMHEHBIN 1 SKCIOHEHIIUAIbHBIN POCT.
Yucno e. Dopmyia ClI0KHBIX IPOLUEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT.
Yucno e. Dopmyna clI0KHBIX IPOLUEHTOB

110 Hcnonb30Banue nporpeccuu Ajsi peleHus
peaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapaKTepa

11 Kontponbnas padota: "[locienoBarenbHOCTH
u nporpeccun”

112 HenpeprsiBHBIEC QYHKIINU 1 UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaPHUKOB
byHKIUH

114 CaoiicTBa (hyHKIUI HEMPEPHIBHBIX Ha
OTpE3Ke

115 CoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB

117 Meroa UHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl PELIECHUS HEPABEHCTB

119

[IpumeHeHre CBONCTB HEMPEPHIBHBIX
byHKIMH 1715 pereHust 3a1a4




[IpumeHeHre CBONCTB HEMPEPHIBHBIX

120
GYHKIUH 1S pereHust 3a1a4

121 [TepBas u BTOpasi npoU3BOAHBIE PYHKIIUU

122 Ornpezenenne, reOMETPUYECKUN CMBICTT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3MUECKUNA CMBICTT
MIPOU3BOAHOM

124 YpaBHEHHUE KacaTeNbHOU K TpaduKy
byHKIIMHN

125 YpaBHEHHUE KacaTeNbHOU K TpaduKy
byHKIIIU

OH3BOJIHBIE SJIEMEHTAPHBIX 19105171

126 II

127 [Ipou3BoaHbIE IIeMEHTAPHBIX (HYHKIHNA

128 [IpousBoaHas CyMMBbI, IPOU3BEICHHUS,
YaCTHOTO U KOMMO3UIIMU (DYHKIIUH

129 [Ipoun3BoHass CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH

130 [IpousBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO Y KOMIIO3HIIMH (DYHKITHI

131 Kontponbnas padota: "[IponsBoanas”

132 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3 AU
3HaHuii: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alus
3HaHui: "Oyakun"

134 Hroropas koHTpoOJbHas paboTa

135 Hroroas xouTpoapHas pabora

136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS




3HAHUN

OBIIEE KOJIMYECTBO YACOB 110 IIPOT'PAMME

136

10




11 KVIACC

Ne
/o

Tema ypoka

KoJsnmuecTBO 4acoB

KonrpoJabHbie
Bcero P
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne Npon3BOHOM K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npon3BOHOM K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

[IpumeHeHue Mpou3BOIHOM K
UCCIeOBaHMIO (PYHKIIMI Ha
MOHOTOHHOCTb U AKCTPEMYMBI

[IpumeHeHue Mpou3BOIHOM K

UCCIeOBaHHIO (PYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOHOM K
UCCleIoBaHUI0 (PYHKIMI Ha
MOHOTOHHOCTb Y KCTPEMYMBI

[IpuMeHeHne Npon3BOHOM K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

HaxoxneHnue HauOOBIIEr0 U

HaVMEHBIIIETO 3HAYEHUsI HENTPEPBIBHOU

(GbyHKINMU Ha OTpE3Ke

HaxoxneHnue HauOOBIIEr0 U




HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(byHKIUK Ha OTpE3Ke

Haxoxnenune HanOopIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(bYHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauboIbIIEro U
HAaUMEHBIIETO 3HAYCHUS HENPEPHIBHON
(byHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenne HanOoJIbIIEro U
HAaUMEHBIIETO 3HAYCHUS HENPEPHIBHON
(byHKINK Ha OTpE3Ke

Haxoxnenune HanOopIIero u
HaVMEHBIIIETO 3HAYEHUs HENIPEPBIBHOU
(byHKINU Ha OTpE3Ke

[IpumeHneHne MPOU3BOTHOM JJIst
HAXOXKICHUS HAWITYYILIEero PelieHus B
MPUKJIATHBIX 3a/1a4ax

[IpuMeHeHne Npon3BOHON IS
HaXO0XKJICHUS HAWTy4Ilero peeHus B
IPUKIIAJHBIX 3a7a4ax

15

[IpuMeHeHne Npou3BOJHON IS
OIIpe/IeNIEHUS] CKOPOCTHU U YCKOPEHUS
nporiecca, 3a1aHHOTro (POPMYIION HITH
rpadgukom

16

[IpuMeHeHne Npon3BOHON IS
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (HOPMYJION WITN
rpaduKoM




17 Komnosurnus ¢yHkimit

18 Komnozumust pyHKImi

19 Komnosurnus ¢yHkimit

20 I'eomeTpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomeTpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOM INIOCKOCTH

” Kontponbnas padota: "MccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

” IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
MepPBOOOPA3HBIX

24 [TepBooOpasHbIe 3NIeMEHTAPHBIX (DYHKITUH.
[IpaBuiia HaxOXAE€HUS IEPBOOOPA3HBIX

)5 [TepBooOpazHbIe 37IeMEHTAPHBIX (YHKIHIL.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnuid CMBICI
UHTEerpaia

7 Beruucnenue onpenenéHHoro MHTerpana
no opmyne Herorona-JleliOnuma

)3 Brruncnenue onpeneinéHHOro HHTErpaia
o gopmyse Herotona-JleliGHua

79 [IpumeHeHne nuHTerpana i HaxoXACHUS
ionaien IioCcKux Guryp

30 [IpumeHeHne nuHTerpana i HaxoXACHUS
00BEMOB reOMETPUIECKHUX TETl

31 [Tpumeps! pemienuit AuddepeHnnaIbHbIX

YpaBHEHU




[Tpumeps! pemienuit AuddepeHnnaIbHbIX

32 .
YpaBHCHHIA
MatemaTtuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIECCOB C MOMOIIBIO
nuddepeHInaTbHBIX YPaBHEHHH

34 KonTpomnpHas padora: "[lepBoobpaznast u
uHTerpan”

35 Tpuronomerpudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

16 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKIMH, UX
CBOWCTBA U TpapuKu

19 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu
OTb60p KOpHEH TPUTOHOMETPHUICCKHUX

40 YPaBHEHUH € MMOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHUICCKHUX

41 YPAaBHEHUH € ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

42 YpaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

ypaBHeHI/Iﬁ C IIOMOIIIBIO




TpHFOHOMCTpH‘IGCKOﬁ OKPY’KHOCTHU

Pemenne TpuroHoMeTpu4ECKUX

44
HEPaBEHCTB

45 Pemienne TpUroHOMETpUUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpUUECKUX
HEPaBEHCTB

47 Pemrenue TpUroHOMETpUUECKUX
HEPaBEHCTB
Kontpomnsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKINH.
Tpuronomerpuueckre HepaBeHCcTBA"

49 OCHOBHbBIE METO/IbI PEeLLICHUS
[OKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHbBIE METO/IbI PEeILICHUS
NOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHbBIE METO/IbI PEeLLICHUS
[O0Ka3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHbBIE METO/IbI PeLLICHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

norapuMUUECKUX HEPABEHCTB




OCHOBHEBIE MCTO/bI PCHICHHA

> MppaMOHALHBIX HEPABEHCTB
58 OCHOBHbBIE METO/IbI peLLICHUs
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHAILHBIX HEPABEHCTB
60 OCHOBHbBIE METO/IbI PEeLLICHUS
UppaMOHAILHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
UppalMOHAIBHBIX YPaBHEHHH
6 I'padrueckue METOIbI pEeLICHHUS
UppaMOHAILHBIX YPaBHEHHUH
63 I'padguueckue MeTo bl peLIeHus
[I0Ka3aTeIbHbIX YpaBHEHUN
64 I'padguueckue MeTo bl peLeHus
NOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue METOIBI pEeLICHHUS
Jorapu(MUIECKUX ypaBHEHUHN
66 I'paduueckue MeTo bl peLeHus
JorapupMHUUECKUX HEPABEHCTB
&7 I'paduueckue METOIbI pELICHHUS
JorapupMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI PEeLICHHUS
68 MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX
YpaBHEHUI
I'padguueckue MeTo bl peLeHus
69 MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX

YpaBHEHUI




70

71

72

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

I'padmyeckue MeToabl pereHus
MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX
HEPABEHCTB

KonTponbhas padora: "UppannonaibHele,
noKa3aTebHbIe U JorapupmMuyecKue
HepaBeHCTBA"

73

KommuiekcHble uncna. AnreOpanueckas u
TPUTOHOMETPHYECKask POPMBI 3aIHCH
KOMITJIEKCHOTO 4HCIIa

74

75

76

KommiekcHble uncna. AnreOpanueckas u
TPUTOHOMETPHYECKask POPMBI 3aIHCH
KOMITJIEKCHOTO 4HCIIa

ApudpmeTnieckue ornepanuu ¢
KOMITJIEKCHBIMH YK CIIaMU
Apudmerndeckre onepaum ¢
KOMITJIEKCHBIMH YHCIIaMU

77

78

79

N300paxkeHre KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM INIOCKOCTH
N300paxkeHre KOMILJIEKCHBIX YHCET Ha
KOOPJIUHATHOMN TUIOCKOCTH

®opmyiia Myaspa. KopHu n-oii crenenu
U3 KOMITJIEKCHOTO YuCiIa

80

81

®opmysia Myaspa. KopHu n-oii crenenu
13 KOMILJIEKCHOT'O YuCIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII OJIA




PCUICHUA (bHSI/I‘IeCKI/IX U IrCOMCTPUYCCKHUX
3aaa4

KontponbHas padota: "KomrmiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble u nensie yucna

85 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LETTBIX YUCEI

26 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LETTBIX YUCEI

27 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
nensix uncen: HO u HOK

28 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

29 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEN: OCTATKH 110 MOIYIIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0
[IpuMeHeHne nNpuU3HAKOB ACIUMOCTH

91 LETBIX Yuce: anroput™ EBkimna mist
pelieHus 3a/1a4 B HEeIbIX YHCIIax

9 Kontponbnas pabdota: "Teopust menbix
yucen"
Cucrema 1 COBOKYITHOCTh ypaBHEHUI.

93 PaBHOCUIIbHBIE CHCTEMBI M CUCTEMBI-
CJIEICTBUS

94 CucremMa 1 COBOKYITHOCTh ypaBHEHUI.

PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-




CIICACTBHUA

95 OcHoBHBIC MCTOJbI pCHICHUA CUCTEM U
COBOKynHOCTGﬁ pairOHaJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
96 COBOKYITHOCTEW MPpaLlMOHATIbHBIX
YpaBHEHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/bI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MMOKa3aTeIbHbIX
YpaBHEHUU

OcHoBHBIC MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH Jorapu(pMUIEcKux
YpaBHEHUU

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUI

[IpuMeHeHHe cHCTeM K pelIeHUI0
MaTeMaTUYECKUX 3ajad U 3a7a4 u3

101 pa3nuyHBIX 001aCTei HAYKH U pealbHOM
KU3HU, UHTEpPIIPETaLs IOJy4YEeHHBIX
pE3yIabTATOB

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3ajad U 3a7a4 u3

102 pa3nuyHBIX 001aCTei HAYKH U peaIbHOM
KU3HU, UHTEpPIIPETaLus OJy4YEeHHBIX
pe3yJIbTaToOB




103

IIpuMeHeHnEe HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHBIX 001aCTei HAYKH U peaIbHOM
YKU3HM, HHTEPIIPETALUS OJTY4EHHBIX
pe3yJIbTaToOB

104

105

KonTponbnas pabora: "Cucrembl
panMoHaIBHBIX, UPPAIMOHATBHBIX
MOKA3aTeIbHBIX U JIOTapU(PMUISCKHX
ypaBHEeHUH"

PanmonansHubie YpaBHCHU: C [TapaMCTpaMU

106

PanmonansHbie HEpaBeHCTBA C
rapaMeTpamu

107

108

PanyoHanpHbIE CUCTEMBI ¢ TAapaMETPAMU

WppanmonanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

109

110

111

HppanmoHaibHbIe CUCTEMBI C
rapameTpamu

[TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamu

IToka3aTenbHbBIE CUCTEMBI C nmapamMeTpamMu

112

113

Jlorapudmudeckne ypaBHCHUS,
HEPaBEHCTBA C IapaMeTpaMu
Jlorapu(MuUeCcKre CHCTEMBI C
napameTpamu

114

Tpuronomerpudeckue ypaBHEHUS C
rapameTpamu

115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu




116

117

118

TpuroHomerprudyeckue CUCTEMBI C
napameTpamu

[TocTpoeHue u ucciaeaoBaHuE
MaTeMaTHYECKUX MOJIEICH peabHbIX
CUTYAaLMI C MOMOUIBIO YPABHEHUH C
rnapameTpamMmu

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIEeH pealbHbIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOI{GJ’IGﬁ PCATBbHBIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

KonTponbnas pabora: "3agauu c

120 .
napameTpamu

121 [ToBTOpeHuEe, 0600IIEHNE,
cucTeMaru3auus 3HaHui: "YpaBHeHus"

122 [ToBTOpeHME, 0000IIEHNE,
cucTtemaTusanus 3Hanui: "YpaBHenus"
[ToBTOpeHme, 06001ICHNE,

123 cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

124 [ToBTOpeHmE, 06001ICHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrna"

125 [ToBTOpeHue, 0600IIEH e,
cuctemaTusanus 3Hanuii: "HepaBenctna"

126 [ToBTOpeHme, 06001ICHNE,




cuctemaTusanus 3Hanuii: "HepaBenctna"

[ToBTOpeHme, 06001ICHNE,

127 cuctematusanus 3Hanuii: "IIpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHme, 06001ICHNE,
128 cucreMmarusauus 3Hanuii: "IIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpeHme, 06001ICHNE,
129 cucreMmarusauus 3Hanuii: "IIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIECHNE,
130 cuctemaTusanus 3Hanuii: "MaTerpan u ero 1
npuMeHenue"
131 [ToBTOpeHME, 0000IIEHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"
132 [ToBTOpeHME, 06001ICHNE, |
cucteMaTu3anus 3Hanuit: "OyHxuun"
133 [ToBTOpeHue, 0600IIECH S, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"
134 HroroBast koHTpoObHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpeHmE, 0000IIEHNE, 1
cUcTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

* Marematuka: anrebpa U Hauajla MaTeMaTHYECKOTO aHaIN3a, FEOMETPHSI.
Anre0pa u Havasa MaTeMaTU4YeCKOro anainu3a (B 2 gactsax), 11 kmacce/ Hacts 1:
Mopakouu A.I'., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa
penakuueit Mopakosuda A.I'., OOIIECTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«110L] MHEMO3HWHA»

BeenureBapuant

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

BBenurenannnie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

BBenurenannnie
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