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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «Anredpa W Hayalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeJHero oomero oOpa3oBaHHUs, IOCKOJBKY, C OJHOMN
CTOPOHBI, OH O6CCHC‘H/IBaCT HHCTPYMCHTAJIbHYIO 6213y A1 U3y4YCHHA BCCX CCTCCTBCHHO-
HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POpMHUpPYET JIOTUYEeCKOe M aOCTPaKTHOE MBIIIICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIUMOM Ui OCBOSHHsSI HH()OPMATHKH, OOIICCTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH M JPYIMX JUCIUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyJaromuecss OBJAJICBAIOT  YHUBEPCATBHBIM  SI3BIKOM ~ COBPEMEHHOW HAyKH, KOTOpas
(bopMyIHpyeT CBOU TOCTHKCHUS B MATEMaTHUECKOW (hopMe.

VY4eOHbIii Kypc anreOpbl M Hayall MaTeMaTHYECKOrO aHalM3a 3aKJaJlbIBA€T OCHOBY JUISI
YCIICHIHOTO OBJAACHHA 3aKOHAMU (bH?;HKH, XHUMHU, 6I/IOJIOI‘I/II/I, IIOHUMAaHHUsI OCHOBHBIX
TeHI[eHI_[I/II;'I Pa3BUTHA S5KOHOMHKU U 06H.[CCTB€HHOﬁ JKU3HU, TIO3BOJIACT OPHUCHTHPOBATHLCA B
COBPEMCHHBIX IM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIb30BATh WX JUIS
JanpHelmero o0Opa3oBaHUsT W B TIOBCEAHEBHOW JKM3HM. B TO ke Bpems OBIaJCHUE
a6CTpaKTHI>IMI/I H JIOTUYCCKHU CTPOIrMMH KOHCTPYKIHAMU aJIF€6pI)I 1 MaTeMaTHU4dYCCKOro aHajimni3a
pasBUBACT YMCHHC HaXOAWTb 3aKOHOMCPHOCTH, 000CHOBBIBATH HUCTHUHHOCTBb, IOOKa3bIBaTh
YTBEPXKICHHSI C TIOMOIIBIO UHAYKIIMH U PACCYXIATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIECHUE U
KOHKPETHU3aIMio, a0CTparupoBaHUE W aHAIOTHIO, (OPMUPYET KpPEaTUBHOE M KPUTUYECKOE
MBIIJICHUEC.

B xonme m3ydenus yueOHOro Kypca «Anrebpa W Hadaisa MaTEMaTHYECKOTO AaHAJIH3ay»
oOyJaroluecss TOJy4aloT HOBBIM ONBIT pEIICHHs TNPHUKIAJHBIX 33a4, CaMOCTOSTEIbHOTO
MOCTPOCHHUST MATEMAaTHYECKUX MOJICIed pPEaJbHbIX CHTYallMd, MHTEPIPETAllMH TOJYYCHHBIX
pELICHUH, 3HAKOMSTCS ¢ IPUMEpPaMH MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U
HCKYCCTBEC, C BBIAAIOIIUMUCA MATEMATUYCCKUMHA OTKPBITUAMHA U UX aBTOpaMHu.

VY4eOHblil Kypc o0namaeT 3HAYUTETbHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcs Kak uepe3 yueOHBIH MaTepual, CrocOoOCTBYIOMIMKM (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crenupuky yd4eOHOM  JesATeNnbHOCTH, Tpelyromen
HpOI[OJ'DKI/ITGJ'II)HOI\/’I KOHICHTpaluu BHUMAaHUA, CaMOCTOATCIBHOCTH, AKKYpPaTHOCTH n
OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yJbTarT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMAaTUYECKOTO aHalHu3a JIEKUT
JEeSTENIbHOCTHBIN MPUHIUT O0yYEHUSI.

B ctpykType yueOHOTO Kypca «Anredpa v Hayajga MaTeMaTHdecKOro aHaIN3ay BBIACIICHBI
CICAYIOMMUEC COACPKATCIbHO-METOAUUCCKHUE JIMHUU! «Uucma u BBIYUCIICHUA), «q)}/'HKHI/II/I u
rpaduxuy, «YpaBHEHUs U HEpaBEHCTBay», «Havana MaTemMaTHUeCcKOro aHanu3ay, « MHOXeCTBa U
Joruka». Bce OCHOBHBIE COIEPKATETHLHO-METOAWYECKUE JMHUM H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHsI Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra ¥ TOCTENEHHO HACHIAsCh HOBBIMH TeMaMU U pasjaenamu. J[aHHBIH ydeOHBIH Kypc
SBIIIETCS. WHTETPAaTHBHBIM, TIOCKOIBKY OOBEAMHSET B cebe colepikaHhe HEeCKOIbKUX
MaTeMaTHUYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHau3,
TEOpHsl MHOXKECTB, MareMaTrhdeckas Jorhmka W apyrue. [lo mepe Toro kak oOyuarommecs
OBIIQICBAlOT BcE 0OoJiee IMUPOKUM MaTEMaTHYECKUM allaparoM, y HHUX IIOCIEI0BATEIEHO
dbopMUpyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIENb pPeaTbHOM
CUTyalliu, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUU Y4eOHOTO Kypca, A pelieHHs



CaMOCTOSITENIbHO C(OPMYJIMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEpIpeTHPOBATh
CBOH OTBET.

CopepxarenpHo-MeTOAMYECKAss  JIMHUSA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
dbopMupOBaHNE HABBIKOB HCIIONB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO 0011ero obpaszoBanus. Ha ypoBHe cpeanero oOrero odpazoBaHus 0codoe
BHUMaHHE yaenseTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCICHHH, BKIIOYAIOMINX B
ce0si MCIIONb30BAaHUE PA3IMYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUAKY, BBIIOIHATh
npuOIMKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIC BHIpAXKEHUS, padOTaTh C MAaTEMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarOUIMMCS MHOXECTBA HATYpaJIbHBIX, IIEJIbIX, PAllMOHAIBHBIX U
JEHCTBUTENBHBIX YMCEN JIONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mced. B kaxaom u3 3tux
MHOECTB PacCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CHeIM(pHUUECKUe 3a/1a4 U ONEPaAIUH: JIeTICHUE
HAIEJIO, ONEPUPOBAHME OCTATKAMM Ha MHOXECTBE IENbIX 4Hced, ocoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX UYMCeN, apu(MeTHyecKue Oomepaluu, a TakKe H3BICUCHUE
KOpPHS ~ HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX 4Mcel. bmaronmaps
[OCJIEZIOBATEIbHOMY ~ PAaCIIMPEHHUIO Kpyra HCIOJNb3yeMbIX UYHUCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHUS AJISl PEIICHUs Pa3IMYHBIX 33aa4 GOpMHUpYeTCs MpeAcTaBlIeHUE
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIEIEH pealbHOrO MUpPA, IHUPOKO
UCIOJIb3YIOTCSl 0000IIEHNE U KOHKPETH3aLusl.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAJIU3YETCs Ha NPOTSIKEHUM BCEr0 OOydueHHUs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammsl
MPEelyCMOTPEHO PEIlIeHUE COOTBETCTBYIOIIMX 3aad. B pe3ynbrare oOydaromnuecs OBIaJ€BAlOT
pPa3IUYHBIMU  METOJAMHU  DPELIEHUS pPAalMOHAIbHBIX, HPPALMOHAIBHBIX, IOKA3aTEeNbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKHX yYpaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXe 3a/ad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YIOTCS IPH HCCIEIO0BAaHUU
GbyHKIMI ¢ TOMOIIbIO TPOU3BOAHOMN, IPU PEIICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HanOOJBIINX W HAUMEHBIINX 3HaueHW (yHKuMU. [laHHas copepkaTeNbHas JIMHUAS BKIIOYACT B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel 1o (opmynaM, HpeoOpazoBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAK)KE BBIPAXKCHUU,
coJepXkalx creneHu M Jorapudmel. braromaps usyueHuro anredpanyeckoro marepuana
INPOUCXOAUT JajibHEHIlee pa3BUTHE ANTOPUTMHUYECKOIO U aOCTPAKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHM, pabOTbhl C CUMBOJIbHBIMU
(dbopmamu, TpeACTaBICHNs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI AJIS1 PELICHHUs NPAKTHUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopnepxarenpHo-MeToANYeCKass TUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcsl ¢
JPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KAaKOM-TO  CMbICIEe  3aJaéTr
NOCJIEAOBATENBHOCT ~ M3yYEHUs MaTtepuana. V3ydeHwe  CTENeHHOW, IOKa3aTelbHOM,
Jorapu(pMHUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOICTB U rpauKoB, UCIIOJIb30BAHNE
GyHKIMN Ui pemieHust 3ajjad U3 JpYTUx y4eOHBIX MPEeIMETOB W pealbHOW JKU3HHM TECHO
CBA3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PELIEHUEM YpPaBHEHMH U HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHHMMaHUE yaessercs (OPMUPOBAHMIO YMEHHs BBIpakaTb (QOpMYyIaMu
3aBHCUMOCTH MEXIYy Pa3jU4YHbIMU BEIMUYMHAMH, HUCCIEI0BAaTh MOJyuYeHHbIE (PYHKIIUU, CTPOUTH
ux rpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAlleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIONIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BETHYMHAMH B pa3inuyHON (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue crmocoOCTBYeT pa3BUTHIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTHM K  OOOOHIEHHIO W KOHKPETH3AllMH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenpHasi TuHus «Hagana MaTeMaTHyecKOTro aHaan3a» MO3BOJIET CYHICCTBEHHO
pacUIMpUTh KPYI KaKk MaTeMaTU4YeCKHX, TaK U MPUKJIAAHBIX 3a/1a4, JTOCTYIHBIX 00ydarouumcs,
TaK KaK y HHUX TOSBJISIETCSI BOBMOXKHOCTh CTPOUTH IPaPUKHU CIOKHBIX (QYHKUUHN, OMPEAeNiaTh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTH W YCKOpPEHHs TIporieccoB. JlaHHas cojepaTelbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKUX MoOJeJe peajabHbIX CHUTyalui, I03BOJISET
HAaXOJUTh HAWIy4lllee pEHIeHHE B MPUKIAIHBIX, B TOM YHCIE COIHUAIbHO-IKOHOMUYECKUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHHUS, ()OPMUPOBAHUIO YMEHHMA
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccre. O0yuaronuecs
Y3HAIOT O BBIJAIOMIMXCS pe3yibTaTax, MOJyYEHHBIX B XOJ€ Pa3BUTHSA MaTeMaTUKHU KaK HAyKH, U
00 ux aBTOpax.

CogepxarenpHO-MeTOIMYECKass JIMHUS «MHOXKECTBA W JIOTHKAa» BKIIOYaeT B ceOs
9JIEMEHThl TEOPHUHM MHOXKECTB W MAaTeMaTH4YeCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTWKH W TpeiaraloT Haubolee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMIA BCE pa3feiibl MAaTEMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATHICCKUE TUCIUTUTHHBI ¥ HX TIPHIIOKEHUS B eArHOe 1enoe. [ToaTomy
BaXHO JIaTh BO3MOXXHOCTh OOy4arolmeMycs TOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIb30BaTh €ro MAJsl BBIPAXKEHHS CBOUX MbIciel. [Ipyrum
B2XHBIM TIPU3HAKOM MAaTEMATHKH KaK HAyKH CJICAYeT MPU3HATH CBOMCTBEHHYIO € CTPOTOCTh
000OCHOBaHMI ¥ CJICIOBAaHHWE ONPEACIEHHBIM TIPaBHJIAM IOCTPOCHHS JOKa3aTelIbCTB.
3HAKOMCTBO C 3JIEMEHTAaMH MAaTeMaTH4YEeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHUS] 00YYarOUINXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTMYECKHX
npaBwmI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITIICHUSI.

B yueOHOM Kypce «AnrebOpa W Hadajma MaTEeMAaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOr0  MOJETUPOBaHHUS, KOTOpble  TMPHU3BaHBI  CHOCOOCTBOBAThH
(GOpMUPOBAHHUIO HABBIKOB IOCTPOCHHS MOJENEN pealbHbIX CUTYallMid, HCCIENOBaHUS ITHX
MOJICJIC C TOMOIIBIO0 armapara anreOpsl W MaTeMaTHYeCKOTO aHaiu3a, HHTEPIpPETAIluN
MOJTYYEHHBIX PE3yabTaTOB. TakwWe 3aJaHds BIUICTEHBI B Ka)IbIH W3 pa3JeiOB MPOTPAMMEI,
MOCKOJIBKY BECh MaTepuai y4eOHOTO Kypca HIMPOKO MCHOIb3YeTCs IS PelIeHHs MPUKIaTHbIX
3amay. llpu pemeHnn peanbHBIX MPAKTUYECKHX 337ad  OOydaromuecs pa3BUBAIOT
HAOJI0IaTEIBHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIH30BATh
aAHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH MpoOiieMy. JleareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIlIeHUs MPUKIATHBIX 3a/1a4 OPTaHU3yeTCs B MPOLIECCe U3YYEHHS BCeX TeM Yy4eOHOTo
Kypca «Anrebpa v Hayalla MaTeMaTUYECKOTO aHATTU3ay.

Ha u3ydenune yueOHOTO Kypca «Aredpa M Hadasa MaTeMaTHIECKOTO aHAIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAynb AEHCTBUTEIBLHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>k€HHBIE BBIYMCIECHUSA, IIpaBWJIa OKPYIJIEHWs, MPUKHUIKA W OLEHKa pe3yibTara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokasatesneM. bunom Herotona. Mcnonb3oBanue noaxossuieit popmbl
3alACU ACUCTBUTEIBHBIX YUCEII Ul PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEICTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEWCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEpeMEHHOM. JleneHue MHOrodjIeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckne ypaBHeHHs. (OCHOBHBIE METOABI PEIHICHUS JIOTapu(MHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKuX YpaBHEHHM.

Pemienne cucrem JNHMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKHH CMBICI M CBOWCTBA, BBIYUCIIEHHE €r0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MO/JIEJIH C TOMOUIBIO0 MaTPUIL U ONpeeTUTENEH.

ITocTpoeHne MaTeEMaTHYECKUX MOJENEH PEalbHOM CHUTyalluH C MOMOINBIO YPaBHEHMH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUN M HEPABEHCTB K DPELIEHUI0 MAaTEMaTHMUYECKUX 3ahad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHK1us, crnocodbl 3anaHus (QyHkuuu. B3anmuo obOpatHble (QyHkumu. Komnosunums
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIUHA.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBbI (pyHKIuu. Hanbomnbinee 1 HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennass (pyHKIMS C HAaTypaJbHBIM M LIEJBIM Toka3zareneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pPEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOILIEH reOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoWcTBa. TOUYkM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky GpyHKIUH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O HWJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (QYHKIUSMU H Ha3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, HUCIOJIb30BAHUE ATHUX IJOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTI'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBSI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHUEM
JOCTH>KEHUI HAyKHM U JAESATENbHOCThIO YUYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pPACCyKIEHUH, BOCIPHUUMYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3NudHbIM chepam
npoecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHHUMAHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSIHME MPUPOJHONM M COLMAIBHON Cpeabl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIIEACTBUMN TSI OKPY>KAFOIIEH CpeIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0OBEUYECKON JESITENIbHOCTH, 3TAlOB €€ pa3BUTUS U 3HAYMMOCTHU Ul pPa3BUTHS LUBWIM3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe eliCTBHS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS MOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KIAacCU(PUKALMK, OCHOBAaHUS [UIsi 0000IIEeHUsS H
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJbBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIe U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus Yy4yeOHOM 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yNlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, & TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOMPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  PA3JUYHBIX THUIOB, aHAJIU3HPOBAThH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (Qopm
MPE/ICTABJICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  Cc(HOPMYIHPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHUA 110 XOAY pPCHIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-ICHHbIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMBI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CY)XACHUSAMH JPYrUX YYaCTHHUKOB JMAIOra, OOHApYKHUBATh Pa3InYMe M CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opmar BBICTYIUICHHS C y4€TOM 3a7ad  MPE3ECHTAUUH U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmu3amnus:

COCTABIJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJ/1b, SMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCO0AMU CaMONPOBEPKH,
CaMOKOHTPOJIS IPOLIecca U pe3ybTaTa PelIeHnss MaTeMaTHUeCKON 3ajiauu;

NpPEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh IPH pEIIEHUM 3a]aud, BHOCHUThH
KOPPEKTHBHI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIECHHBIX OIIHNOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yjibTaTa MLEId M YCIOBHSIM, OOBSICHATH IMPUYUHBI
JOCTHDKEHUSI WM HEJAOCTHXKEHHsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI TpU
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIECC U PE3YbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0O0CYkaAeHUsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonny oOyuenus B 10 kJjacce oOy4aroIIMiCs MOMYYHUT CIEAYIOIIME MPEIMETHBIC
pe3yJIbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: PAIIIOHAIBHOE YHCIIO0, OECKOHEUHAs! TIEPUOIMUECKas
IpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKIIAAHBIX 33a]a4 U3 Pa3InYHbIX OTpacieil
3HAHUU U pEAIbHOM KU3HU;

NPUMEHATh TPUOTIKEHHBIE BBIYUCICHHS, NPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJIHO ONEpUpPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YHCEN JJIs PEIICHHs MPAKTUYECKHX 3a1ad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJILHBIM I10Ka3aTelIeM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMH: JIOTapu(M dYmcIa, NECATUYHBIE W HATypajbHBIC
J0TapuQMBbI;

CBOOOJIHO ONEpUPOBaTh IMOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIIOBOT'O apryMeHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJHO  OHEepuUpoBaThb  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHHUS U yPaBHEHUA-CIICICTBUS, PABHOCWIIBHBIE HEPAaBEHCTBA,

IPUMEHSTh pa3IUYHble METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEMEHHOH, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOZHO oOmepUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTPUYECKUH CMBICI, HUCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 g BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN IS PEIIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HWCCIENOBaTh IIOCTPOEHHBIE MOJAEIM C IIOMOIIbIO MaTpHll H
onpeaenuTeNel, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISl TpeoOpa30oBaHus BIPaKEHHI;

BBIMIOJIHATh ~ MIPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA  JIorapupMoB Uid IpeoOpa3oBaHusl  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (GopMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HEo0XouMbIe (OPMYIIBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA;

MOJICIIUPOBATh PpPEAIbHBIE CUTyallMM Ha S3bIKE aiureOpbl, COCTaBJIATH BBIPAKCHHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpaTHble (QYHKIIMH, KOMIO3UIMS (GYHKIUH, rpaduk (GYHKIUH, BBHIMOIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEPUPOBATh MOHATUSAMU: YETHbIE U HEUYETHBIC (PYHKIHMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbl M MHUHUMYMbI (YHKIIHH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha TPOMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasarenemM, rpaQukK CTENeHHON (YHKIUMU C HaTypalbHBIM U IIENIBIM IOKa3aTeneM, rpaduk
KOpPHsI N-O¥ CTeNeH! KaK (GYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTelNeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHNUE U IOCTPOCHUE UX TPa(PUKOB;

CBOOOZHO OMEpUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapupmudeckas (QyHKIUU, UX
CBOIiCcTBa U TpaUKH, UCIOJIB30BATh UX IPaUKH JIJIs pEIICHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIONBb30BaTh rpa@uku (pyHKUMNA OIS UCCIENOBAHUS IMPOLIECCOB U 3aBUCUMOCTEH MpHU
pellIeHnHn 3aJa4 U3 APYrux y4eOHBIX MPEAMETOB U PeajbHOW >KU3HHU, BbIpaxaTh (opMylaMu
3aBHCUMOCTH MEX/y BEJTUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: apupMeTHdecKas U TeoMeTpudeckas Hporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIEcKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BATh MPOTPECCHH JUTS PELICHUS PEATbHBIX 33/1a4 MPHUKIIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUs
M0CJIEeI0BATEIbHOCTEN, MOHOTOHHbIE U OIpaHUYEHHBIE 110CII€A0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HETPEPBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OMNEpHpOBAaTh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO ONEpUPOBATh TMOHATHSAMHU: TiepBas W BTOpas MPOW3BOAHBIC (DYHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO U KOMIIO3UIIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCTIOJTB30BaTh TE€OMETPUICCKHIA U PU3UIECKUI CMBICI POU3BOIHON TS peIICHHS 3a/1ad.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMK HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOZHO OIEPUPOBATh IOHATUSMU: OIPENCICHUE, TEOpEeMa, ypaBHEHHE-CIIE/ICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu u rpaduku. CreneHHas GyHKIIHS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — Ipakrueckue u3y4eHusi  o0pasoBaTe/IbHbIC
padoTshI padoThI pecypenr
1 [[MHOk€ecTBO, Onepaiuy Hal 1
MHOXECTBAMHU U UX CBONCTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHus 3a1a4
Panmonaneubie yncia. OObIKHOBEHHBIE U
4 JECSITUUHBIE TPOOH, TPOLIEHTHI, 1
OECKOHEYHBIE TTEPUOIUUECKHE IpoOU
Panmonaneueie yncna. OObIKHOBEHHBIE U
5 JECSITUUHBIE TPOOH, TPOLIEHTHI, 1
OecKOHEeYHbIE IEPUOANYECKUE APOOH
6 [Ipumenenue apobeii u IPOLEHTOB IS 1
perieHust TPUKJIATHBIX 3a7a9
7 [Ipumenenue apobeii 1 IPOIEHTOB IS 1
perieHust MPUKIaTHBIX 3a7a9
8 JelictBuTensHble yncaa. PanimonansHble U 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmerrueckue ornepanum ¢ 1
JENCTBUTEILHBIMU YU CIIAMA
10 Moaynb IEMCTBUTENBHOTO YUCIIA U €TI0 1

CBOICTBa




11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYTIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLlOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHUS LEITbIX U
TPOOHO-pAllMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBCHCTB

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlemerne MHOTOUYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHorouseHs! ¢ HeIbIMH
koa¢pdunuentamu. Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19

Martpuna cucTeMbl JIMHEWHBIX YPaBHEHUM.

Onpenenurensb MaTpUIbl 2X2, €ro
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUHCJICHHE €TI0 3HAYCHUS

20

21

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

IIpuMeHeHue onpenennuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUN

23

24

25

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

KontponbHas padota: "PanronansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

OyHKIHMSL, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bsaumno oOpaTHble GyHKITHH.
Komnosurus ¢yHkimit

26

I'padux GpyHKINU. DIEeMEHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

27

28

29

OO6nacTh ornpeneaeHus: © MHOXKECTBO
3HaueHnit pyukiuu. Hynu Qyskmmm.
[IpomexyTKH 3HAK MOCTOSTHCTBA

YéETHble ¥ HeYETHBIE PYHKIIHH.
[Tepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

MakcumMyMbl ¥ MUHUMYMBI () YHKIIUH.
HauOonpiiee 1 HauMeHblIee 3HAYCHNE
(YHKITUN Ha IPOMEKYTKE

30

Jluneiinas, KBaapaTuyHas U JpoOHO-
TuHeHas pyHKIUN

31

32

DneMeHTapHOEe UCCIIEJOBaHNE U
ocTpoeHue rpaduKoB ATUX QYyHKIUN

DneMeHTapHOe HCCIeI0OBaHnue U
MOCTpOeHHE TpaUKOB ITUX PYHKIUN

33

CreneHsb C LIEJIBIM ITOKa3aTeiaeM. buaom




Hrrotona

CreneHsb C LIEJIBIM ITOKa3aTeineM. buaom

34 Herorona
CrenenHast GyHKIIMS C HATypaIbHBIM U

35 epIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 KonTponbnas padora: "Crenennas
¢bynkus. E€ croiicta u rpaduk"

37 Apudmernueckuii KOpeHb HATYPATbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETEeHU U €r0 CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
coJieprKalluX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
coJieprKalluX CTENEeHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENIEHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE

42 METOBI pEIICHUS] HPPAITMOHATBHBIX
ypaBHEHUH
UppatmonansHble ypaBHeHHa. OCHOBHbIE

43 METO/Ibl PEIICHUS UPPALMOHATIBHBIX
YpaBHEHUI
WppaunonansHblie ypaBHeHUsI. OCHOBHBIE

44 METO/bI pelIeHUs] UPPALMOHATBHBIX
ypaBHEHUU

45 PaBHOCHUIIBHBIE IIEPEXO/BI B PELICHUN




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBEHEIC NEPEXO0abl B pCHICHUHN

46 UppaIMOHABHBIX YpaBHEHHH
47 PaBHOCUIIbHBIE TIEpEXObl B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI
48 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
MppaIMOHAIEHBIX YPaBHEHHHA
CaoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH
49 KaK QyHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM IOKa3aTesleM
CoiicTBa 1 rpaduK KOpHS N-O CTEeHH
50 Kak (QyHKIIMH OOpaTHO CTENEHH C
HATypaJIbHBIM MOKa3aTelleM
KonTponbnas padora: "CsoiicTa u
51 rpaduK KOpHS N-Oi CTENEHH.
WppanumonansHble ypaBHeHNA"
59 CreneHsb ¢ pallMOHaJIbHBIM IIOKA3aTeNeM U
e€ CBOICTBA
53 C:Fel'[eljb C pallOHAJIbHBIM TOKa3aTeNeM U https:/ege.sdamaia.ru/
e€ cBolicTBa
54 C:l“el'[eljb C paloOHAJILHBIM TIOKa3aTeleM U httos:/fioi ru/
e€ cBOlCTBa s AHpLIUE
55 [TokazarenbHas pyHKIMSI, €€ CBOWCTBA U
rpaduk
56 Hcnonb3oBanue rpaduka GyHKIMM 115
peleHus ypaBHeHUH
57 Hcnonb3oBanue rpaduka GyHKIMM 115

peLIeHusl ypaBHEHUN



https://ege.sdamgia.ru/
https://fipi.ru/

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE

58 METO/bI PEIICHHS TTOKA3aTeIbHBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUSA. OCHOBHBIE
59 METO/Ibl PEIIEHUS MOKA3aTENbHbBIX 1 https://ege.sdamgia.ru/
YpaBHEHUU
[TokazarenpHble ypaBHEeHUSI. OCHOBHBIE
60 METO/IbI PEIICHUS MTOKA3aTeIbHBIX 1 https://fipi.ru/
YpaBHEHUU
61 Kontponbnas padota: "[loka3arenbHas 1
¢bynkus. [TokazaTenbHble ypaBHeHUS"
62 Jlorapudm uucna. CoiicTa norapugpma 1
63 Jlorapudm uucna. CpoiicTBa orapudpma 1
64 Jlorapudm uncna. CoiictBa nmorapupma 1 https://ege.sdamgia.ru/
65 JlecsiTUuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 1
66 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1
67 [IpeoOpazoBanme BhIpaXKEHUH, 1
coJieprKaliux jgorapudmol
68 Hpeobpasosarine Bhipancin, 1 https://ege.sdamgia.ru/
COJIepKaLIHX JIOTapU(PMBI
69 [IpeobOpazoBanme BRIpAXKEHUH, 1 hitos:/fipi.ru/
COZIepKALIHX JIOTapU(PMBI AERSIpLAE
70 Jlorapudmuueckas GyHkuus, e€ cBoNCTBa 1
u rpaduk
71 Jlorapudmuueckas pyHkuus, €€ CBOWCTBa 1
U rpadux
79 Hcnons3oBanne rpaduka GyHKITUN 15 1 httos://fioi ru/

pelIeHNs] ypaBHEHUI



https://ege.sdamgia.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://fipi.ru/
https://fipi.ru/

Hcnonp3oBanue rpaduka GyHKIMM 115

3 pelIeHNs] ypaBHEHUM
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE
74 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBueHus. OCHOBHbIE
75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METO/IbI PEIICHHS JIOTAPUPMUUECKUX https://ege.sdamgia.ru/
ypaBHEHUH
77 PaBHOCHIIbHBIE TIEPEXObI B PELIEHUU
norapu()MUYECKUX ypaBHEHUI
78 PaBHOCUIIbHBIE TIEpEXObI B PELICHUH hitos:/fipi.ru/
Jorapu(PMUYECKUX YpaBHEHUM AERspLIE
79 KontponbHas pabora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"
80 CuHyC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCJIOBOTO apryMeHTa
81 CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa
82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa
83 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,
84 onpeielIeHuE TPUTOHOMETPUUECKHIX

(GyHKIUI YKMCIOBOTO apryMeHTa



https://ege.sdamgia.ru/
https://fipi.ru/

Tpuronomerpuyeckas OKpyKHOCTb,

85 onpe/ieICHUE TPUTOHOMETPUUECKHUX
(GyHKIMI YKMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIbl

87 OCHOBHbIE TPUTOHOMETPUUECKHE
dhopMyIibl

88 OCHOBHBIE TPUTOHOMETPUUECKHE https://ege.sdamaia.ru/
bopMyIibl

89 OCHOBHbIE TPUTOHOMETPUUECKHE hitos:/fipi.ru/
bopmyIbl

90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAYKEHU I

o1 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAKCHUI

92 Hp606p33033aHI/I€ TPUTOHOMETPHUUECKUX https://ege.sdamaia.ru/
BBIpOKEHU I

93 Hpeo6pa30vBaHI/1e TPUTOHOMETPUUYECKUX hitos:/fipi.ru/
BBIpKEHU N | |

04 Perrenne TpuroHOMETpHUECKUX
ypaBHEHUH

95 Perrenne TpuroHOMETpHUECKUX
YpaBHEHUI

96 Perienue TpUroHOMETpHUUECKUX
ypaBHEHUH

97 Perrenne TpuroHOMETpHUECKUX
YpaBHEHUH

98 Pemenue TpuroHoMeTpUYECKUX



https://ege.sdamgia.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://fipi.ru/

YpaBHEHUU

Pemenne TPUT'OHOMETPHUICCKUX

99 . https://ege.sdamgia.ru/
YpaBHCHHIA

100 Pemenne TpuroHoMeTpuuecKux
ypaBHEHUU
Konrponsnas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEeHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aTaHUS

102 nocjenoBarenbHOCTe. MeTos https://fipi.ru/
MaTEeMaTHYECKON MHIYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MocJeI0BaTeIbHOCTH. MicTopus aHamu3a
OECKOHEYHO MaJTbIX

104 Apudmernueckas nmporpeccus

105 I'eomeTpuueckas nmporpeccust

106 beckoneuyHo yObIBaromiasi reoMeTpruieckas
nporpeccust

107 Cymma OeckoHe4HO yObIBaroIien
Tr€OMETPUYECKON ITPOTPECCUU

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIA POCT.
Yucno e. DopMyrna CIOKHBIX TPOIEHTOB

109 JIMHENHBIN U DKCIIOHEHIUAIIBHBIN POCT.
Yucno e. Dopmyra CIOKHBIX TPOIEHTOB

110 Hcnons3oBanne mporpeccuu Jyisi pereHus
peanpHBIX 3a/1a4 MPHUKJIATHOTO XapaKkTepa

11 KonrponsHas pabora:

"[locnenoBarenbHOCTH U TIporpeccun’



https://ege.sdamgia.ru/
https://fipi.ru/

112

HenpepbiBHBIE QYHKIIMU U UX CBOICTBA

Touka pa3pbiBa. ACUMITOTHI I'paUKOB

113 .
byHKIII
114 CpoiicTBa GyHKIIUN HETIPEPHIBHBIX Ha
OTpE3Ke
115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke
116 Meton nHTepBaos A peiieriis https://ege.sdamgia.ru/
HEPaBEHCTB
117 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB
118 MeTo 1 MHTEPBAJIOB JUIsl pELICHUS httos://fioi ru/
HEPaBEHCTB nttps:/ipr.rut
119 IIpuMeHeHNE CBOMCTB HENPEPHIBHBIX
GyHKIUH 1715 petieHus 3a1a4
120 IIpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(GyHKUIMN 1715 pelieHus 3a1a4
121 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIIUU
122 Onpez[eneHHve, TEOMETPUUYECKUN CMBICT https://eqe.sdamaia.ru/
IIPOU3BOTHOM
123 OnpeﬂeneHHve, (bU3UYECKUN CMBICIT
IIPOU3BOTHOM
124 VYpaBHeHHEe KacaTelbHON K rpaduKy
byHKIIIT
195 VYpaBHeHHEe KacaTeTbHOU K TpaduKy
GbyHKITII
126 [Tpoun3BoHbIE 37IeMEHTAPHBIX (DYHKITHI



https://ege.sdamgia.ru/
https://fipi.ru/
https://ege.sdamgia.ru/

127 [Tpon3BoHBIC AIIEMEHTAPHBIX (QYHKIUH 1

128 [IpousBoiHast CyMMBI, TPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMITO3UIIUU ()yHKITHI

129 [IpousBoHast CyMMBI, TPOU3BEACHMUS, 1
YaCTHOTO M KOMITO3ULIUU (YHKIUI

130 [TpousBoHAS CYMMBI, npomBenteHs{, 1 httos:/fipi.ru/
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITHI AERs IR

131 Kontponbnas padota: "[IponsBoanas” 1 1

132 [ToBTOpeHme, 0600mIEHNE, 1
cucrtemaTusanus 3Hanuil: "YpaBHenus"

133 llosroperie, obodieiie, 1 hittps://fipi.ru/
cucTeMaTtu3anus 3Hanuii: "OyHkun"

134 HToroBast KOHTpOJIbHASA paboTa

135 Urorosas koHTpOIBHAs paboTa

136 [ToBTOpEHwUe, 0606H.[CHI:IC, 1
CUCTeMaTH3aIusl 3HAaHUHA

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://fipi.ru/
https://fipi.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa 1 Havajia MaTeMaTH4YeCcKoro anaiausa (B 2 yactax), 10 kimacc/ Yactsp 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa

penaknueir Mopakosuda A.I'., OGIIECTBO ¢ OTPaHUYECHHON OTBETCTBEHHOCTHIO

«10L0 MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

MareMatuka: anredpa v Hayajia MaTeMaTHYEeCKOTO aHallu3a, TeOMETPHUSI.
Anrebpa 1 Havalla MaTeMaTHYecKkoro ananusa( B 2 yactsx),10 kimacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u npyrue; noa

penakiueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

" MOl MHEMO3HHA"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/

https://ege.sdamgia.ru/
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