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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUUMBIX B IIPOrpamMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT HMHCTPYMEHTAJIbHYIO 0a3y i HM3y4eHHS BCEX ECTECTBEHHO-
HAY4HbIX KYpCOB, a C APYroil CTOpPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAaKTHOE MBIIICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JpYr'MX JAucIMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHMBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKja/blBA€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHUMHHU, OWOJIOTHUH, TOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOHM >KM3HH, NO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiageHue
aOCTPaKTHBIMU W JIOTUYECKH CTPOTUMH KOHCTPYKLHUSMH anreOpbl U MaTeMaTHYECKOTO aHAIIN3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpETH3aI1io, abCTparupoBaHUWE W aHAIOTUI0, (OPMUPYET KpeaTHMBHOE U KPUTHUYECKOE
MBIIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyJaromuecs: TONyYaloT HOBBIM ONBIT pEIICHHs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
IOCTPOCHHUSI MAaTeMaTHYECKUX MOJENEeH pealbHbIX CHUTyalUd, MHTEPIpPETAlHH MOJyYEHHBIX
peIIeHM, 3HAKOMATCS ¢ MIPUMEPAMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MpHpOJE, HAyKe U
UCKYCCTBE, C BBIJAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM TOTEHIIMAIOM, KOTOPBIA
peanu3yercsi Kak depe3 y4yeOHbIH MaTepuall, CIOCOOCTBYIOIIMK (DOPMUPOBAHHMIO HAYyYHOI'O
MHUpPOBO33PEHHUS, TaK H 4epe3 crneuupuky y4eOHOW  JeATeNbHOCTH, TpeOyromei
IOPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHMs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 TIOJIYYECHHBIN Pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajgaM MaTEeMaTUYeCKOro aHalln3a JIEKUT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIONINE COAEPIKATEIbHO-METOJMUECKre JTHHUU: «Yucna W BbIYKCICHU», «DYHKIUU WU
rpadukn», «YpaBHeHHs U HepaBeHCTBay, «Havana mareMaTueckoro aHaiausa», «MHoXecTBa U
JorHKa». Bce OCHOBHBIE CONEpPKATEIbHO-METOJANYECKHE JHHUU HW3Yy4YaloTCsl Ha MPOTSDKEHUH
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyr
Jpyra W TIOCTENEHHO HACHIIIAsACh HOBBHIMH TeMaMH W paszjienamu. JlaHHBIA y4eOHBIH Kypc
SBIISICTCS MHTETPAaTUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe coJepKaHue HECKOJIbKUX
MaTeMaTHYECKUX TUCHUIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHs, MaTeMAaTWYECKH aHAIU3,
TEOpHsl MHOXKECTB, MaTeMaThyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromruecs
OBII/ICBAlOT BCE 0Oojiee MIMPOKUM MAaTEMAaTHYECKHM allapaTroM, y HHX IMOCIeI0BaTeIbHO
(dopMHpyeTCs ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTYalluH, TIPUMEHSTh 3HAHWs, TOJIYYCHHBIC TPU HM3YYCHWH Y4eOHOTO Kypca, IS pelIeHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOM 3adauM, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHo-MeTOAMYeCKass  JMHUA  «Yucna M BBIYMCIEHHS)»  3aBeplIaeT
(dbopMHpOBaHNE HABBIKOB HCIOJIB30BAHMS JIEHCTBHTENBHBIX YHCEI, KOTOpOe OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00miero o0pasoBanus. Ha ypoBHe cpeaHero obiero obpa3oBaHus ocoboe
BHUMaHHE yaensieTcss (OpMHUPOBAaHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHA, BKIIIOYAIOIINX B
ce0si MCIONIb30BaHME PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUIKY, BBITOIHATh



npuOIKEHHBIE BEIYUCIICHUS, OIICHUBAThH YHCIOBBIC BRIPAKEHUS, pab0oTaTh C MAaTEMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroIIMMCSI MHOXECTBa HATYpajbHBIX, LIEJBIX, PAllMOHATBHBIX U
JICUCTBUTEIIbHBIX YKCEN JOMOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX YHMCEN. B Kaxaom M3 3THUX
MHO’KECTB pPacCMaTpPUBAIOTCA CBOWCTBEHHBIE €My cliellM(pUUecKHe 3a1a4u U ONepalliu: JeIeHne
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIBIX 4YHCEN, O0COOble CBOMCTBa
paloHaIbHBIX U UPPALMOHAIBHBIX UYMCeN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUCHUE
KOpHS  HAaTypaJbHOW CTENEHHM HAa  MHOXECTBE KOMIUIEKCHBIX 4ucel.  braropaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra MCHOJIb3yEMbIX YHCE W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (pOopMHUpYyeTCs MpeACTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKHU U €€ pOJIA B IOCTPOCHUH MOJIEIEH pealbHOIO MUPA, IIIUPOKO
UCTIOJNIB3YIOTCSI 0000IICHNE U KOHKPETU3AIHSI.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEaJU3YeTCs] Ha MPOTSKEHUH BCEro OOy4YeHHs Ha
YpOBHE cCpemHero oO0mero oOpa3oBaHMs, TIOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MPEelyCMOTPEHO PEellIeHUEe COOTBETCTBYIOIIMX 3ajad. B pe3ynbrare oOydaromniyecs OBIaJ€BalOT
pPa3IMYHBIMM ~ METOAAMHU  PEIICHUS PalUOHAIBHBIX, HWPPALHOHAIBHBIX, OKA3aTEIbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
coaepkammx napamerpel. [lolydeHHbIE YMEHHSI IIMPOKO HMCIOJIB3YIOTCA MPH HCCIEA0BAHUU
GyHKIHMI ¢ TOMOIIBIO TPOU3BOTHOMN, MIPH PELICHUH MPUKIAAHBIX 33/1a4 U 33]1a4 Ha HAXOXKJICHUE
HauOOJIBININX U HAMMCHBITUX 3HaYeHUN QyHKIWU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
palMOHATIBHBIX, UPPAMOHATBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAK)KE BBIPAKCHUH,
CoJlepKalluX CTemeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JaNbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINUICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HABBIKU JECTYKTHUBHBIX PACCYKICHHH, pabOThl C CUMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEM M 3aBUCHMOCTEN B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3 GeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TIPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CopepxarenpHo-MeToanyeckass JUHUS «DyHKIUMU U TpaduKm» TECHO MEpeIuieTaeTcs ¢
JIpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOHM, IOKa3aTelIbHOM,
norapu(MUUECKOM U TPUTOHOMETPUUYECKUX (DYHKIIUNA, UX CBOWCTB U TpadUKOB, UCTIOIH30BAHHE
byHKIMI Ui pemieHusl 3aad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIM30M, TaK U C PEUICHWEM ypaBHEHUU M HepaBeHCTB. [Ipu
9TOM OOJbIlIOe BHUMaHUE yhensercs (OPMUPOBAHUIO YMEHHS BbIpaxaTh GopMylaMu
3aBUCUMOCTH MEXKIY Pa3JIMYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TO3BOJISIONIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEIMYMHAMH B Pa3audHoi (opme:
AHAIUTUYECKOW, Tpaduyeckod U cioBecHOW. Ero wu3yueHue crmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
MCIIOJIb30BaHUIO aHAJIOT .

ConepxarenbHast TuHUS «Hadama MareMaTHYeCcKOTro aHajiv3a» IMO3BOJSIET CYIIECTBEHHO
pacIIMpPUTh KPYT KaK MaTeMaTUYECKUX, TaK M MPUKIAAHBIX 33134, JOCTYIMHBIX 00YJarOIIUMCS,
TaK KaK Yy HUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIHHI, OMPEaeTsITh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpEHHs mporeccoB. JlaHHas colepxareinbHas JIMHUA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHUS MaTEMaTHYECKUX MOJENEeH peabHbIX CUTYyalluii, MO03BOJSET
HaXOJUTh HAWIYYIEe pEIICHUE B MPUKIAAHBIX, B TOM YHCIE COUUAIbHO-DKOHOMHYECKHUX,
3ala4yax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYECKOrO aHaiu3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (POPMATLHO-JIOTHYECKOTO M KPEATHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromumecs



Y3HAOT O BbIAAKOIINUXCA PE3YyJIbTATax, MOJYYCHHBIX B XOAC PA3BUTHA MATCMATHKU KAaK HAYKU, U
00 UX aBTOpax.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W TpeasaraioT Hamboiee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMN BCE pa3jeibl MaTEeMAaTUKU U ©€ TPUIIOKCHHUU, OHU
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCHHUIIIIMHBI U UX IPUJIOKCHUA B CJUHOC LCIIOC. HOBTOMY
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTCMaTUKU W HUCIIOJIB30BaTh C€ro Ijid BBIPpAXCHUA CBOUX MEICJIE. I[pyrI/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C AJIEMEHTAMH MAaTEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTUYECKOTO aHaU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOrO  MOJCIHPOBAHMS, KOTOpPbIE  IPH3BaHBl  CIIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJEH peaqbHbIX CHUTYaAllMid, HCCIEAOBAaHUS STUX
MOJIeNICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KI[BII;'I M3 pas3acioB HpOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIb3YeTCs JIJIS PEHICHUS TPUKIAIHBIX
3amad. [lpm pemeHnH peanbHBIX NPAKTUYECKUX  33had  OOydaromuecss pa3BHBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIB30BaTh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3MPOBATh Mpobiemy. JlesTensHOCTh 1O (OPMHUPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajga MaTeMaTHYECKOTO aHATN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
10 KUIACC

Yuciia 1 BIYMCICHUSA

Panronanehele yncna. OOBIKHOBEHHbIE M JIeCATUYHbIE APOOH, MPOIEHTHI, OECKOHEUHbIE
nepuoanydeckue podu. Ilpumenenue qpodei 1 MpoLeHTOB JUIsl pelIeHHs] TPUKIIAJHBIX 3a]a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HHU.

JleiicTBuTenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApudmeTnyeckue
OIepalyy ¢ JECHCTBUTEIBHBIMU 4YucCIaMU. MOAyib AEHCTBUTENBHOIO YHUCIIA U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, TNPUKHUJKA U OLEHKa pe3ysbTara
BBIYMCIICHUM.

Crenensb ¢ nenbiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3aIIUCHU ACUCTBUTEBHBIX YUCEII JUIsl PELICHUs TPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS JAHHBIX.

ApudmeTndeckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
ITOKa3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHuHble U HaTypaJbHbIE JIOTapU(MBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

YpaBHeHus1 M HEpaBEeHCTBA



ToxnecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMSI U ypaBHEHUA-CIIEACTBUA. HepaBeHCTBO, pelleHre HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHHUS IETBIX U JPOOHO-pAIMOHATIBHBIX YPAaBHEHUN W HEPABEHCTB.
MHorounessl OT OIHOM IEpPEeMEHHOH. JleleHHMe MHOrO4YJIeHa Ha MHOTOYIEH C OCTATKOM.
Teopema be3y. Muorousnens! ¢ nensivu kodgduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YNUCIOBBIX BBIPAXKEHUH, COAEPIKAILUX CTEICHU U KOPHH.

WppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOAbl PEUIEHMS] HPPALMOHAIBHBIX
YpaBHEHUU.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHU.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapudpmuueckue ypaBHeHHS. (OCHOBHBIE METOABI PELICHHUS JIOTapH(PMHUYECKHX
YpaBHEHUH.

OcHoBHbIe TpuUroHomerpudeckue (opmynsl. I[IpeoOpaszoBanue TPUTOHOMETPUUECKUX
BbIpaXE€HUM. Perienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pewienne cucrem JMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbI JIMHEWHBIX YpPaBHEHHUM.
Onpenenurens Marpuipl 2X2, €ro reéOMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €TI0
3Hau€HUs, IPUMEHEHHUE OIPENEIUTENs ISl PELICHUsI CUCTEMBI JIMHEWHBIX YpaBHeHUH. Pemienue
IIPUKJIAIHBIX 3a7a4 ¢ IOMOILIbI0 CUCTEMBI JINHEHHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIpEAETUTENEH.

[TocTtpoeHne MaTEMaTHYECKUX MOJENIEH PEAJbHOM CUTyallud C IOMOILBIO YPAaBHEHHH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPABEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U peajlbHOM KU3HU.

DyHKIUHN U ITpagUKH

OyHKIMA, crnocoObl 3anaHus QyHKuuu. B3aummuo oOpatsble (yHxiuu. Kommosuius
¢ynkuunit. ['paduk dyHkumun. DnemeHTapHbIe peodpa3zoBaHus TpaPuKoB (YHKITHA.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuun. [Ipomexyrku
3HaKonocTostHCcTBA. YETHbIe m HeuéTHble QyHKuuU. [lepmommueckne ¢ynkumu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl QyHKIuu. HanOosnbiiee U HauMeHblee
3HaueHusl QYHKIMU HA IPOMEXKYTKE.

JluneliHasi, KBaipaTU4YHAas U JpOOHO-THHENHHas GYHKIUHU. DJIeMEHTapHOe UCCIeI0BaHuE U
MOCTPOEHUE UX TpaUKOB.

CrenenHass (yHKIMS C HaTypalbHbIM M LIeJbIM Moka3aTteneMm. EE€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHW Kak (pyHKUHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
IIOKAa3aTEJIEM.

[ToxazarenbHas u jorapupmudeckas pyHKINU, UX cBoWcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH IS pellieHUs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJIEICHUE TPUTOHOMETPUUYECKUX (DYHKIUN
YKCIIOBOTO apryMeEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECcCcax U SBJICHUSAX. ['papuKu pearbHbIX
3aBUCHMOCTEH.

Hauyana mareMaTu4yeckoro aHajimusa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MOCieI0BaTeNbHOCTENH. MeTo1 MaTeMaTn4ecKoi
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHalIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOIIEH I'€OMETPHUECKONW MPOTrpecCUi.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] pEAJIbHBIX 3aJa4 IPUKIAHOTO XapaKTepa.

HenpepriBuble (yHKIMH M uX cBoWcTBAa. Touku paspbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUISl pEeIIeHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (YHKIIMM JJIsl pelIeHUs 3a/1a4.



[TepBas u BTOpas npousBoAHble PyHKIMH. OnpeaeneHne, reOMeTpUIeCKuil U GU3NIECKUn
CMBICJI IPOU3BOTHOM. Y paBHEHHE KacaTeIbHOU K TpaduKy QyHKITUH.

[Tpou3BoHBIEC 3NeMEeHTapHBIX QyHKIUH. [Ipon3BoHAsS CyMMBI, TPOU3BEICHHUS, YACTHOTO
U KOMIO3UIINU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHoOecTBO, onepanu HaJl MHOKECTBAMHM U UX CBoMcTBa. J[narpammel Diisiepa—BenHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i OINHCAaHUs PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTH4YeCKOr0  O0ObBEKTa,  CIEICTBUE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

Hatypanbnuble n nenble yucia. [IpumeHeHHME NPU3HAKOB IEIMMOCTH LEIBIX YHUCEI,
HauOonbIni obmui nenurens (nanee — HOJl) u Haumensiiee obiee kpatHoe (nanee — HOK),
OCTaTKOB I10 MOAYJIO, alroputMa EBKinaa s penieHus 3a1ad B LEIbIX YUciax.

KommnekcHble uncna. AusreOpandeckas W TpUTOHOMETpudeckas (opMbl 3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUECKHE ONEepalud ¢ KOMIUIEKCHBIMU unciaMmu. M3o06pakenue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOM mockoctd. Popmyna Myaspa. KopHu N-oii crenenu us
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Ui pemeHus (U3WYECKHX U
FEOMETPUYECKUX 3a1ad.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUIOHOMETPUYECKHX YPAaBHEHHH C MOMOILIbIO TPUTOHOMETPUYECKOMH
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEpaBeHCTB.

OCHOBHBIE METO/IbI pelIeHUs MTOKa3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPAL[MOHATILHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CHCTEM U COBOKYNHOCTEH  pPallMOHAJIbHBIX,
UPPALMOHATIbHBIX, I0KA3aTEIbHBIX U JIOTApU(PMUUYECKUX ypaBHEHUI.

YpaBHEHMS], HEpAaBEHCTBA U CUCTEMBI C IApPAMETPAMHU.

[IpumeHeHne ypaBHEHUMN, CUCTEM W HEPABEHCTB K PELICHUI0 MaTeMaTHYeCKUX 3ajad U
3aJa4 M3 PazIMUYHBIX OOJIacTe HayKHM M pealbHOM JKWU3HU, HHTEpHpeTalus IOJTy4YeHHBIX
pe3yIbTATOB.

DOyHKIUH U rpaduku

I'paduk kommnosunuu QyHkuuid. I'eomerpuyeckue oOpas3bl ypaBHEHHI M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaQUKU.

I'paguueckue MeTonbl pelIeHUs YpaBHEHMM M HepaBeHCTB. ['paduueckue MeTOAbI
peleHus 3aa4 ¢ napaMeTpaMu.

Hcnonb3oBanue rpapukoB (QYHKIUN I MCCIEAOBAaHHS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana mareMaTH4eCKOro aHajaImu3a

[TpumeHeHre MPOU3BOIHOM K HCCIIeI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (DYHKIIMM HA OTpe3Ke.

[IpuMeHeHre NPOU3BOMHON Al HAXOXACHHUS HAWIY4IIEr0 pEeUIeHHs B MPHUKIaJHbIX
3ajadax, Ui OIpEeNeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3aAaHHOTO (OpMYINION HiH
rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpasHbIX. [lepBooOpasHbIE 31€MEHTapHBIX
¢byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.



Wurerpan. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHne onpenes€HHOro uHTerpaina
o ¢popmyne Hrrorona-JleitOnuiia.

[IpumeHenne uWHTErpaja JUid HAXOXKICHHs IUIOMIAAeH IIockux ¢uryp u o0bEMOB
TEOMETPUYECKUX TEIL.

[Tpumeps! pemenuit AuddepeHnrnanbHbIX ypaBHeHHA. MaTeMaTHuecKoe MOJICIHPOBAHNE
peabHbBIX MPOLIECCOB C HOMOILBIO AU(PepeHIInaNbHBIX YPABHEHUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHIMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOYdYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHICKOT0 OOIIeCTBA, MPEACTABIEHHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJICHHUI, NpOLEenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COIHMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIUSAMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, HWCIOJb30BAHUE 3THUX IOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH W JAESITEIbHOCTHbIO YYEHOIrO, OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOCHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE  OTHOLIEHHME K  MHpYy, BKJIOYas  OCTETHMKY  MaTeMaTH4ECKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHud, BOCIHPUUMUYUBOCTh K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUI0B UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYeCKHe 3HaHUS B HHTEpECcax 3JJ0POBOTO
u Oe3omacHOro odpasa >XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PeXXUM 3aHATHUI M OT/AbIXA, peryispHas Gpu3nueckasi akTUBHOCTb),
¢u3nYeCKOe COBEPILIEHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1E€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JII00Us, HHTEPEC K pa3INuHbIM cepam
npo¢eCCUOHATILHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELLIEHUU
IIPAKTUYECKHX 3a7ja4 MaTEMaTHUECKON HAIPaBIECHHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh JKOJOIMYECKOW KYJIbTYpbl, TOHHMaHHE BIMAHUS COIMAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHON M COLMAIbHOM Cpelbl, OCO3HAaHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pPUMEHEHHE



MaTEeMATHYECKUX 3HAHUN TSl pelIeHHs 3a7ad B 00JacTH OKPY’KAIOUIEH Cpelbl, MIIaHUPOBAHUE
MOCTYITKOB M OI[EHKH WX BO3MOXHBIX IMOCIICCTBUH JIJIs1 OKPY)KAIOIIEH CPeIbI;

8) HIeHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAKTHUKH, TOHUMaHUE MAaTEMaTUYeCKOW HAyKH Kak cepbl
YEIIOBEYCCKOU JICATSIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS PAa3BUTHS [IMBHIIN3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMaTUKH M MAaTEMaTUYECKOU KYIbTYPOU KaK CPEICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYILECTBJIATH MPOCKTHYIO M UCCIICOBATEIBCKYIO JIeATEIbHOCTh HHINBHUYATIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPH30BaTh CYHIECTBEHHbIE MMPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHIA,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA [UIsl 0000IIeHUs u
CpaBHEHUs, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JNaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHUSX, MpelyiaraTb KPUTEPUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAMUTH CAMOCTOATEIBHO JI0KA3aTeIhCTBA MAaTEMATUUYECKUX YTBEPKICHUM (MIPSMBIC U
OT MPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMIO, IMPUBOJUTH MPUMEPbl U KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3agaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbojee MNOAXOAALIMM ¢ Y4ETOM CaMOCTOSITEIBHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBblie uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK HMCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BOINPOCH], (PUKCUPYIOIIME NPOTHBOpEUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMUpPOBATH TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa, SBJICHHS, IMPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (pOPMYIUPOBATh 0000IIEHUS M BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOIO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEATIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U JJIS
pelleHus 3a1a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHUKOB  Ppa3MYHBbIX THUIOB, AaHAJIU3UPOBATbH,
CHCTEMaTH3UpOBaThb U HWHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MIpeJICTaBICHMUS,

CTPYKTYpUpOBaTh  WHpOpMalMIO, TMPEACTaBIATh €€ B pa3iMuyHbIX  (opmax,
WUTIOCTPUPOBATH TpapuuecKy;



OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUSIMU U IIENISIMHU
06H_[€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W NHWCBbMCHHBIX
TEKCTax, JaBaThb IMOSCHEHUS IO XOAY pEHICHHs 3a/ladl, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B Xoz€e OOCYX/IEHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAllCJICHHbIE HA MOWMCK PELICHHS], COMOCTaBISATh CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
MO3UIHI, B KOPPEKTHOH opMe GOpMyIUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NpEACTaBJIAThL PE3YJIbTAaThl PCHICHUA 3aadd, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIE YHUBepPCaIbHbIE YUeOHbIE TeificTBUS

Camoopranusauus:

COCTaBJISTH IUIAH, aJTOPUTM pEIICHHs 3aJa4yd, BHIOMPATh CIOCOO PEIICHHS C Yy4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C Y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEIBbHOW PEIICKCHH KaK OCO3HAHUS COBEPLIAEMBIX JCHCTBUI
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3yiibTaTa pelIeHHsl MaTeMaTH4eCKON 3a/1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHHU 33/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsSI Pe3yJIbTaTOB JEATEIBbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON pabOThl IpU
pemeHnr y4eOHBIX 3aJad, MPUHAMATh [EeJNb COBMECTHOH JIeSTeNbHOCTH, TUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpelnensTbh BHIbl paboT, JOrOBapHBAaThCs, OOCYXIaTh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOIHATH CBOIO 4YacTb PabOTHI M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOMYYHUT CIEAYIOIIME IpeaIMEeTHbIE
pe3ysbTaThl 1O OTJCIBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anrebpa U Hadana
MaTeMaTHUYECKOTO aHaIu3a»:

Yuciia 1 BbIYUCICHUSA:



CBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCII0, OECKOHEUHAs! TePUOMUECKast
IpoOb, MPOLEHTHI, WPPALMOHAIBLHOE YHCIO, MHOXECTBA PAallMOHAIBHBIX M JIEHCTBUTEIbHBIX
qKCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

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

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWJa OKPYIVIEHUs, NPUKUIKY M OLEHKY
pe3yJibTaTta BEIYMCIIEHU;

CBOOOJHO ONEpUpPOBAaTh IOHSATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YHCEN JJIS PEIICHHs MPAaKTUYeCKHX 3a1ad U
IIPEJICTaBIICHNS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTENCHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C pallMOHAIbHBIM I10Ka3aTeNIEM;

CBOOOJTHO OMEpPUPOBATh IMOHATUSAMHU: JIOTapu(M dYHcIa, NECATUYHBIE M HaTypajbHBIC
JorapudMmBbI;

CBOOOJTHO OIEPHPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUIMHU: APKCUHYC, APKKOCUHYC U apKTaHI€HC YUCJIOBOIO apryMEHTa.

YpaBHeHHs M HEPABEHCTBA:

CBOOOJHO  ONEpPUpPOBaTh  IMOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3JUYHbIE METOAbl DPELIEHUS PALMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YPaBHEHHUH, IPUMEHATh METOJ UHTEPBAJIOB Ul PEILICHUS HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeabMU - KO3(pQUIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowjieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3aaay;

CBOOOJTHO ~ONEpUpOBaTh IMOHATHSAMHU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
ONpeAenuTeNb MaTpullbl 2 X 2 U €ro IreOMEeTpPUYECKUH CMBICIH, MCIONb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYMCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIIUTENN I PEIICHUs
CUCTEMbl JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh peajbHbIE CUTYyallUd C MOMOIIbI) CHCTEMBbI
JUHENHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIBIO MAaTpUll U
onpeAenuTeNel, THTEpIPETUPOBATh MTOJIYYE€HHBIN pe3ybTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JUIsl TPeoOpa30BaHMs BbIPAXKEHUH;

BBIMIOJHATh NPEOOpa30OBaHMUsS  YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENEHH C
paloHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh  CBOWCTBA JIorapuMoB i IpeoOpa3oBaHUsl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOZAHO  ONEpUPOBaTh  MOHATUSIMM:  HUppallMOHANIbHBIE,  IOKa3aTelIbHblE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPHUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHME, IPUMEHSATh
HeoO0XxoauMble (POPMYJIIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIPOBATh peaJbHble CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA II0 YCIOBHIO 33Jayd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJAEIN C
UCIIOJIb30BaHUEM armapaTa anreOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMS, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBHINOIHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;



CBOOOJHO OMEpPUPOBATh MOHATUSMHU: OOJIACTH ONPEICNCHHS M MHOXKECTBO 3HAUYCHUH
(GyHKLIUU, HYIU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKLUH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl M MUHUMYMBbI (YHKLUH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYeHNEe (PYHKIINU HAa TPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIbIM
nokasareseM, rpaduk CTENeHHOH (YHKIMU C HAaTYpaJbHBIM U IEJIbIM IOKa3areneM, rpadpux
KOpHs N-0 CTeNneH! Kak (pyHKIUN 0OpaTHOM CTENEeHU C HaTypalbHbIM IIOKA3aTEeIeM;

ONEpHpOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTW4YHas W JAPOOHO-TMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(PUKOB;

CBOOOJTHO ONEpPHPOBATH MOHATUSAMH: IOKa3aTelbHasi W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U IrpadMKu, UCIIOJIb30BaTh UX I'paUKHU 7S pEIIeHUs ypaBHEHHUI;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpE/eIeHUe
TPUTOHOMETPUUYECKUX (YHKLUI YHUCIOBOIO apryMEHTa;

UCTIOJIB30BaTh Ipaduku (QYHKIHMHA A7 UCCIEAOBAHHS IPOLECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYTruX Y4eOHBIX MPEIMETOB M pealbHOW *KU3HH, BbIpakaTh (opMysiamu
3aBUCHUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0o aHAJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apUPMETHYeCKas U TeOMETPUYECKas MpPOrpeccus,
0eCKOHEUHO yOBIBaIOLIasi FEOMETPUUECKasi IPOrPecCHsl, JIMHEHHBIN U SKCIIOHEHIUAIBHBIN POCT,
(dopMyIia CII0XKHBIX NPOLIEHTOB, UMETh MIPEICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI pEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATh MOHATHSAMH:  TIOCJIEAOBATENBHOCTh,  CIIOCOOBI  3aJaHUS
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHajIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (DYHKIIMM, TOUKU pa3pbiBa rpaduxa
¢byHKIMH, aCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpPOBATh MHOHATHUEM: (YHKIMS, HENpPEpbIBHAsE Ha OTpE3KEe, NPUMEHATh
CBOICTBa HEMPEPHIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh IMOHATHUAMHU: NepBas W BTOpass NPOMU3BOJAHBIE (YHKIIHH,
KacaTesbHas K rpa@uky QpyHKINU;

BBIUNCIIATh MPOU3BOAHBIE CYMMBI, IPOM3BEICHMS, YaCTHONO M KOMIIO3HMIIMH JBYX
(GyHKIMH, 3HaTh IPOU3BOJHBIE AIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh T€OMETPUUYECKUN U PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHns 3a/au.

MHosxecTBa U JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar JJIsl ONMCAHMS PEAJIbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYruX y4eOHBIX MpPEeJMETOB;

CBOOOZHO ONEpUpPOBaTh NOHATUSIMU: OIpEAeNeHUuEe, Teopema, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelNbCTBO, PABHOCWIBHBIE ypPaBHEHUS H
HEpaBEHCTBA.

K xonny oOyuenus B 11 kJjacce oOyd4aroIIMiCsl MOMYYHUT CIEAYIOIIHE NpEeIMETHBIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMbl yueOHOro Kypca «Anredpa M Hadajia
MaTEMaTHUYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE M II€JI0€ YHUCIIO, MHOXECTBA
HaTypaJbHBIX U LIEJIBIX YHCEJI, HCIOIb30BaTh MPU3HAKU aeauMocTH nenslx uyncen, HOJ u HOK
HaTypaJIbHBIX YMCEN AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnaa;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTATKa MO MOJYJIO, 3aIIUChIBATh HATypaJibHbIE YKCIia
B PA3JIMYHBIX TIO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;



CBOOOJHO ONEPUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yuces, MPeICTaBIIATh KOMIUIEKCHBIE YHCIA B alre0pandeckoil M1 TpPUrOHOMETPUUECKOH (opme,
BBITOJIHATH ApUPMETUUECKHUE ONIEPALMU C HUMH U M300pakaTh HA KOOPIAUHATHOM TIIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HMPpPALUOHANbHbBIC,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIIBHBIX [IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pEeIICHHUH TPUTOHOMETPUIECKOTO YPABHEHHUS;

CBOOOJTHO OIIEpPUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATh
HE00XouMbIe (OPMYIIBI IS PEILICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPABHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI I CHCTEMBI-CIIC/ICTBUS, HAXOIUTh PEIICHUSI CUCTEMBbI U COBOKYITHOCTEH
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, I1OKA3aTENIbHBIX M JIOTapU(PMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewath palMoHalbHble, HMPPALMOHAIbHbBIE, IOKa3aTelbHblE, JiorapupMuUUecKue U
TPUTOHOMETPHUUYECKHIE YPAaBHEHUS U HEPABEHCTBA, CO/ICPIKAIINE MOIYJIH U TTapaMeTphl;

OPUMEHSATH TpaduuecKkrue METOJIbl JUIsl PEIICHUs] YpaBHEHUIM 1 HEPaBEHCTB, a TaKkKe 3a/1ad
C IapaMeTpaMu;

MOJENIMPOBaTh peabHble CUTyallMM Ha s3bIKe aireOpbl, COCTAaBJIATh BbIPAXKEHUS,
yYpaBHEHHsI, HEPAaBEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3a/la4M, HCCIEIOBATh IOCTPOCHHBIC
MO/JIEJIU C UCIOJIB30BAHUEM allllapaTa ajareopbl, MHTEPIPETUPOBATH MOIYUYEHHBIH pe3yibTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHMI C MOMOLIbIO 3JE€MEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTh TIEOMETpUYECKHEe O00pa3bl YypaBHEHUH W HEPABEHCTB HA KOOPAMHATHOMN
TUIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIMIA;

NPUMEHATHh QYHKIMH 111 MOACITUPOBAHUS U CCIEOBAHNUS PEATBHBIX IPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHaJIM3a:

UCTIONIB30BaTh MPOM3BOMHYIO [UISl HCCIEeNOBaHHWA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HanOOJIbIIIee U HANMEHbIIIee 3HaUeHNs (DYHKIIMH HENPEPHIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOIHYIO JJISl HAXOXIECHUS HAMIY4IIero pelleHUs] B NMPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/1a4ax, IS ONPEACTCHHS CKOPOCTH M YCKOPEHHS
npoiiecca, 3alaHHOro GopMyioil Ui rpadukom;

CBOOOJTHO OTIEpUPOBATH MOHITHUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBI HHTETPANI, HAXOAUTh
NEepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMH M BBIYMCIATH HHTErpan mno ¢opmyne HproToHa-
JletiOnuma;

HaXOJUTh IJIOUIA]IU TNIOCKUX GUTYp U 00BEMBI TEJ ¢ TOMOILBIO HHTETpaa;

UMETh MPEJCTaBICHHE O MaTeMAaTHYeCKOM MOJEIMPOBAHUHM Ha TPUMEpPE COCTABIICHUS
T depeHIMaIbHbIX YpaBHEHUH];

pemarp MpUKIaIHbIe 33aui, B TOM YHCIE COIHMAIbHO-DKOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBaMH MaTeMaTHYeCKOT0 aHaIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
MHOXECTBO NEHCTBUTEIIBHBIX YACEIL.
1 MHoOrousieHsl. PauHOHaanHev ypaBHEHUS U o4 1 S0P
HepaBeHCTBa. CHCTEMBI TMHEHHBIX
ypaBHEHUH
2 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
EJIBIM [TOKa3aTeIeM
3 Apudmernueckuii KOpeHb N-0if CTENCHH. 15 1
WppaunoHajibHble ypaBHEHUS
4 IToka3zarenbHas pyHkums. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
ypaBHEHHMSI
7 IlocnenoBarenbHOCTH U POTPECCUH 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 HOBTOPCHHC, 000011IeHHE, CHCTEMATH3ALIHS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/n NpOrpamMmbl Bcero Konrpoabueie  Ipaxriyeckue o0pa3oBaTejibHbIE
padoTshI padoThI pecype
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduiku TPUrOHOMETPHUUECKUX ()YHKIIHH. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 HpparnmonaibHbIe, TOKa3aTEIBHBIC H o4 1
JorapupMHUUECKUE HEPABEHCTBA
5) KommiekcHbie uncna 10 1
6 HatypanbHble u 1iesbie uncna 10 1
CucTeMBbl paroHaTBHBIX, HPPANNOHATEHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 16 5
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Kouun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposeie
Tema ypoka KoHTpoabHBI IIpakTHyecku
n/n yp Bcero 06 po ¢ p6 ccrne u3ydeHusi oOpa3oBaTesIbHbIEC
a0oThI a00ThI
p p pecypcsl
1 MHOXecTBO, orepanuu HajJ MHOKECTBAMU 1
Y UX CBOWCTBA
2 Huarpammbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJis pelleHus 3a1a4
anuoHanbHble yncia. OOBIKHOBEHHbBIE U
P 06
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEUYHBIE IEPUOANUECKHE JPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5) JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANUECKHUE TPOOH
6 [Ipumenenue npoOeii ¥ TPOLIEHTOB ISt 1
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelieHus MPUKIAIHBIX 3324
8 JleicTBuTenbHBIE UKciia. PalimonaabHbIe U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIEHCTBUTEIbHBIMU YHCIIAMH
10 Mopynpe JENCTBATEIBLHOTO YHCIIA U €r0 1
CBOMCTBA
[TpuGmxE€HHBIC BEIYMCIICHUSI, PABUIIA
11 OKpYIJIEHUS, IPUKHJIKA U OLIEHKA 1
pe3yJibTaTa BEIYMCIECHUM
12 OCHOBHBIE METOJIbI PEIICHUS LEIbIX U 1




13

14

15

16

JIpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUSI LIEJIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4YJIeHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

MHoOTro4JIeHBI ¢ TeNbIMEA KO3 QHUIIHeHTaMHU.
Teopema Buera

17

Pemienne cucreM IMHENHBIX YPAaBHEHUN

18

19

Pemenne cucremM JTHMHEHHBIX ypaBHeHI/Iﬁ

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLel 2X2, ero
T€OMETPUUYECKHI CMBICII M CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20

Omnpenenurens MaTpuiel 2X2, ero
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

22

IIpuMeHeHne onpenenuTens s PeIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHHI
Pemenne npukiiagHbIX 3a/1a4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemenne npukiiagHbIX 3a/1a4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTtponbHas padora: "PannonanbHble
ypaBHEHHU U HepaBeHCTBA. CrcTeMbl
JMHENHBIX YpaBHEHUN"

25

ODyHKIMS, CIOCOOBI 3a1aHus (YHKITUH.




B3aumuo oOparHbie ¢pyHkimu. Kommosumms
byHKIII
I'paduk pynkumu. dnemMeHTapHBIC

26 .
npeoOpa3zoBanusi rpaduKoB QyHKITUHA
O06nacth onpeaesIeHus] © MHOYKECTBO

27 3HayeHud pynkuuu. Hynu ¢pyHkunum.
[TpoMexxyTKH 3HAK IMOCTOSTHCTBA
YérHble U HEUETHBIE (PYHKIIUU.

28 [lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIHH
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

29 Hawuboibiiee 1 HauMeHbIIIee 3HAaUEHHE
(GYHKIIMHM HA TPOMEKYTKE

30 Jluneiinas, kBajpaTuuHas u 1poOHO-
nuHeHas GyHKIuu

31 DneMEeHTapHOEe UCCIIEIOBAaHUE U
MOCTpOeHNE TPaPUKOB ITUX PYHKITUN

32 DJIeMEHTapHOE UCCIICIOBAaHNE U
MOCTpOeHUe TpaduKOB ITHX HYHKIUI

33 CTeneHsb ¢ 1eNIbIM MoKa3aTeiaeM. buaom
Hrrotona

34 CTeneHsb C 1ebIM MoKa3aTenaeM. bruaom
Hrrotona
CrenenHast GQyHKIUS C HATypalIbHBIM U

35 LEJIBIM IMoKa3aTeiieM. EE cBolicTBa U
rpadguk

36 KonTponbhas pabota: "Crenennas
¢dbynkmus. E€ croiictBa u rpaduk"

37 Apudmernueckuit KopeHb HaTypaJbHOU
CTEIEHH U €ro CBOICTBA

38 ApudmeTnueckuii KopeHb HaTypaJbHOM

CTEIIEHU U €r0 CBOMCTBA




39

40

[TpeoOpazoBaHys YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIINX CTETIEHU U KOPHU
[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COJIepXKAIINX CTEIIEHU U KOPHU

41

42

43

44

[TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETIEHH U KOPHU

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE
METO/Ibl PELICHUS UpPAMOHAIBHBIX
ypaBHEHUI

Wppaunonanbuble ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS UpPAlMOHAIBHBIX
ypaBHEHU I

HppanuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
YpaBHEHUN

45

46

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
VPPALMOHAIIbHBIX YPABHEHUM

47

48

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
VPPALMOHAIIBHBIX YPABHEHUM

49

50

51

CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH
KakK (PyHKIIMM OOpaTHON CTENEHH ¢
HATypaJIbHBIM ITOKA3aTeIIeM

CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH
Kak (DyHKIIMM OOpaTHON CTENEHH ¢
HaTypaJIbHbIM IOKa3aTeseM

KonTponbhas pabota: "CpolicTBa u rpapuk
KOpHsI N-ol creneny. MppanmonanbHele
ypaBHEHUS"




CrenieHb ¢ panrOHAJIBHBIM IIOKAa3aTCJIEM U

52 . 1
e€ cBoiicTBa

53 C:FCHCEIB C pallMOHAJILHBIM ITOKA3aTeNIeM H 1
e€ cBoiicTBa

54 C:FGHCI;IB C palMOHAJILHBIM [TOKa3aTeJieM U 1
e€ cBoiicTBa

55 [oka3zatenbHast GpyHKIMS, €€ cBOIICTBA U 1
rpaduk

56 Hcnons3oBanue rpaf’pI/IKa byHKIUY 115 1
pelIeHUs YpaBHCHUN

57 Hcnons3oBanue rpaf’pI/IKa byHKIUY 115 1
pelIeHUs YpaBHCHUN
[Toka3zarenbubie ypaBHeHUss. OCHOBHbBIE

58 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
ypaBHEHUI
[Tokazarenpubie ypaBHeHUsS. OCHOBHBIE

59 METO/Ibl PEIICHUS] TOKA3aTEIbHbIX 1
ypaBHEHUU
[Tokazarenpubie ypaBHeHUsS. OCHOBHBIE

60 METO/Ibl PEIICHUS] TOKA3aTEIbHbIX 1
ypaBHEHUU

61 KonTponbnas pabora: "[lokazarenbHas 1
¢bynkmus. [TokasarensHble ypaBHeHUS"

62 Jlorapudwm umcna. CBoicTBa jJorapudpma 1

63 Jlorapudm yncna. CpoiicTBa jgorapudpma 1

64 Jlorapudwm yucna. CoiicTBa orapugpma 1

65 JlecaTuuHble U HaTypaJIbHbIE JTOTapU(PMbI 1

66 JlecATUYHBIE U HATYpATbHBIC JTIOTapH (MBI 1

67 [IpeoOpazoBanue BhIpaXKEHUH, COAEPKAIINX 1
sorapudmbl

68 [IpeoOpazoBanue BhIpaXEHUH, COACPKAIINX 1




JorapudMbl

[IpeoOpa3zoBanue BbIpaX)eHHI, Coep KaLUuX

69
Jorapupmbl

70 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U
rpaduk

71 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U
rpaduk

79 Hcnonw3oBanue rpa:bmca GyHKIUY IS
pelieHus: ypaBHEHU I

73 Hcnonw3oBanue rpa:bmca GyHKIUY IS
pelieHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/BI pEIICHUS JIOTapu(HMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PelIeHus JTorapuPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE

76 METO/Ibl PeIIeHUs JTorapuPMUIECKUX
YpaBHEHUHU

27 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
Jorapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TIEPEXO/Ibl B PEIICHUN
Jorapu(MUIECKUX YpaBHEHUN

79 KonTponbhas pabota: "Jlorapupmuyeckas
dbynkmus. Jlorapudmudeckre ypaBHeHUs"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCUHYC U apKTaHT€HC

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 1
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeeICHUE TPUTOHOMETPHYECKUX 1
(GYHKLUH YHUCIOBOTO apryMEeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 OTpeIeJICHUE TPUTOHOMETPUUECKHUX 1
(GYHKLMH YUCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (OPMYITBI 1

90 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKHX 1
BBIpKEHUI

91 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1
BbIpKEHU I

92 Hpeo6pa3ouBaHHe TPUTOHOMETPUUYECKHX 1
BBIpOKEHU I

93 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BbIpKEHU I

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1

96 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

97 Pemenne TpuroHoMeTpUUECKNX ypaBHEHUN 1

98 PemneHne TpUTOHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 PemnieHne TpUTOHOMETPUYECKUX YPaBHEHHIA 1
KonTtponbhas padora:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1

TPUTOHOMETPUUECKHUE ypaBHEHUs"




HOCJ’IGI[OB&TGJIBHOCTI/I, CII0COOBI 3aJJaHusA

102 nocjenoBaTenbHOCTEH. MeTos
MaTeMaTUYECKON UHIYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MoCIieI0BaTENbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerndeckast Iporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoHneyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa6em«n@?H0y6mBmouwﬁ
F€OMETPHUECKON MPOTPECCHH

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
peabHbIX 33Ja4 MPUKJIaJHOIO XapaKkTepa

111 }$0HTponLHaﬂpa60Tm

[TocnenoBarenbHOCTH U TIpOrpeccuu’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKINMA

114 CaoiicTBa (h)yHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpE3Ke

116 MeToa HHTEepBaIOB JJIs pEIICHUS
HEPABEHCTB

117 MeToa HHTEepBAIOB /ISl pEIICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

118
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMH 15 perenust 3a1a4

120 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
GYHKIUH 1S peleHust 3a1a4

121 [TepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH

199 Onpenenenue, TeOMETPUUECKUN CMBICT
MIPOU3BOIHOMN

193 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOMN

124 YpaBHeHME KacaTeabHOU K rpapuxy
byHKIIUN

195 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKITIN

126 [Tpon3BoiHBIE JIEMEHTAPHBIX HYHKLIUI

127 [IpousBoiHbIE 371EMEHTAPHBIX (PYHKIIMIA

198 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIMH (DYHKIIUH

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHA

130 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

131 Kontponbnas padora: "[IpousBognas”

139 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHuil: "YpaBHEHHS"

133 [ToBTOpeHme, 0000IIEHNE, CHCTEMATH3AIIH
3HaHui: "OyHkIun"

134 Hrorosast koHTpOIBHAS paboTa

135 Wroroast KOHTpoJIbHAS paboTa

136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH




‘ 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 136 10 0
11 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Koutpoapnbie  Ipaxkruieckue u3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoThI

pecypchbl

[IpuMeHeHne Npou3BOJHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTB Ml 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCcleIoBaHUI0 (PYHKIMHA Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIMN Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio GpyHKIUI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio GpyHKIUI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON 1
(GyHKLIMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U 1




10

11

12

13

HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenue HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenne HanOoIbIIEro U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIMU Ha OTpE3Ke

[IpuMeHeHHe TPOU3BOTHOM IS
HAXOXICHUS HAWTYYIIETO PEIICHUS B
MIPUKJIAIHBIX 3a7ja49ax

14

[Ipumenenne nporu3BOIHOM IS
HAXOXJEHUS HAaWTYy4YlIEro pelIeHus B
MPUKJIAJAHBIX 3a7a4ax

15

16

[Ipumenenne nporu3BOIHOM IS
OTpe/IeTICHUSI CKOPOCTHU U YCKOPEHHS
mpolecca, 3a1aHHOT0 GOpMYIOi UITH
rpaduxom

[Ipumenenne npou3BOTHOM IS
onpeeleHUs] CKOPOCTU U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduKoM

17
18

Komnoszunus ¢yHkimit
Komnozunus GyHkiumit

19

Komno3zunus ¢pyHkimit

20

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

R




KOOp,I[PIH&THOfI IIIIOCKOCTH

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

21 KOOPAMHATHOM INIOCKOCTH

29 KonTponbnas padora: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO
11EpBOOOPA3HBIX

24 [TepBooOpasHbIe 3IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe 3NIeMEHTAPHBIX (DYHKITUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 HuTterpan. ['eomeTpudeckuii CMbICT
UHTErpana

27 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuma

28 Brruncnenue onpenenéHHOro nHTerpaia
o Gopmyse HotoTona-JIeliOHuna

29 [IpumeHeHue nHTerpana s HaxoXKIACHUS
IIoIIaAeH MIOCKUX GUryp

30 [TpuMeHeHMe UHTErpana A HaXOXKACHUS
00bEMOB reOMETPUYECKHX TeT

31 HpHMepvaemeHI/Iﬁ Qg depeHInaIbHbIX
YpaBHEHH

32 HpI/IMepLvaeHIeHI/Iﬁ b depeHIHaTbHBIX
ypaBHEHUH
MaremaTuueckoe MOJEINPOBaHHE

33 peaTbHBIX MPOIECCOB C TOMOIIBIO
i depeHIranbHbIX YpaBHEHUH

34 KOHTpOJ'II?'HaH pabora: "[lepBooOpa3nas u
UHTerpal

35 Tpuronomerpuyeckue GyHKINH, UX

CBOWCTBA U TpapuKu




Tpuronomerpuyeckue GyHKIUU, UX

36 o
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapUKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapyKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapUKU
OT100p KOpHEH TPUTOHOMETPUYECKUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

41 yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKIX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

43 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

44 Perrenne TpUroHOMETpHUUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Perrenne TpuroHOMETpHYECKUX
HEPaBEHCTB
KonrponsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIHH.
Tpuronomerpuueckre HepaBeHcTBa"

49 OCHOBHBIE METO/TbI pEIICHUS




IMOKa3aTCJIbHBIX HECPAaBCHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

S0 MMOKAa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOBI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIC METOJIbI PEIICHUS
MMOKAa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
norapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
HUPPAIMOHATLHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHUS
HppaIlMOHATILHBIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
HppaIlMOHATILHBIX HEPABEHCTB

60 OcHOBHBIE METOBI PELICHUS
HUPPAIMOHATLHBIX HEPABEHCTB

61 I'padmueckue MeToabI pettieHs
MppaIlMOHATFHBIX YPaBHEHUI

6 I'padmueckue MeToabl peuieHus
UPPAIMOHATTLHBIX YPaBHECHUI

63 I'padmueckue MeToabI pettieHs
MOKa3aTeIbHBIX YPABHEHUI

64 I'padmyeckue MeToAbI perieHus

IMOKa3aTCJIbHBIX HCPAaBCHCTB




65

66

I'paduueckue METOIBI pelICHUS
norapuMUYECKUX ypaBHEHUI
I'padmyeckue MeToAbI perieHUs
Jorapu(pMHUUECKUX HEPABEHCTB

67

68

69

70

I'paduueckue MeTOIbI pelICHUS
norapuMUYECKUX HEPABEHCTB

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(HMUICCKUX
YpaBHEHUU

I'padmyeckue MeToabI pemieHUs
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'paduueckue MeTo bl peLIeHus
MIOKAa3aTeIbHBIX U JOrapu(PpMHUUECKUX
HEPABEHCTB

72

KontponbHas padora: "UppaiyoHaibHele,
MOKa3aTeIbHbIE U JIOTApU(PMUUECKHE
HepaBeHCTBA"

73

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMILIEKCHOI'O YHCia

74

KommiekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUEcKas (popMbl 3arucu
KOMILIEKCHOI'O YHCIIa

75

Apudmerrueckue ornepanuu c
KOMIUIEKCHBIMU YHCIIaMHU

76
77

Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMU

N306paxeHne KOMITJIEKCHBIX YHCET Ha




KOOp,I[PIH&THOfI IIIIOCKOCTH

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha

8 KOOPAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oi crenenu
13 KOMIUJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopuu N-oii ctenenu
13 KOMIUIEKCHOTO YHClIa
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT JTst

81 penieHus: GU3NIECKUX ¥ T€OMETPHUCCKHUX
3a1a4

82 KOHTp"OJ'ILHa}I pabora: "KoMIuiekcHbIe
qucia

83 HatypanbHble 1 1esbie yncia

84 HatypanbHble u 1ienbie uncna

85 [IpuMeHeHue NpuU3HAKOB ACITUMOCTH
LIETIBIX YUCEI

86 [IpuMeHeHne NPU3HAKOB AETUMOCTH
LETTBIX YUCEI

87 [IpuMeHeHne NpU3HAKOB ACTUMOCTH
nenbix yucen: HOJl u HOK

88 [IpuMeHeHne NpU3HAKOB ACTUMOCTH
nenbix yucen: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB AETUMOCTH
HEJTBIX YMCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOJYJIIO
[IpuMeHeHne NPU3HAKOB ACIUMOCTH

91 [ETBIX YUCeN: anropuT™ EBkimna st
pelIeHus 3a/1a4 B LIEJIBIX YHCITaX

92 Kontponsnas pabdora: "Teopus memnbix

gucen"




CucreMa ¥ COBOKYITHOCTh YpaBHEHUH.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
94 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

95 N .
COBOKYITHOCTCH pAllMOHAJIbHBIX YPABHCHHUU

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
96 COBOKYIHOCTEH UppalMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
97 COBOKYIHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTeIbHBIX
ypaBHEHUH

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(HhMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYECKUX 3a]1a4d U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, UHTEPIPETANNS TTOTYICHHBIX
pe3yJbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYECKUX 3a]1a4d U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
’KM3HU, HHTEPIIPETALHS TOITy4CHHBIX
pe3yIbTaToB




[IpumeHeHne HEPaBEHCTB K PEHICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3

103 pa3IUYHBIX 00JIacTel HAYKH U pPeaIbHON
KHU3HU, HHTEPIIPETAIUS TTOTyYECHHBIX
pE3yNbTaTOB
Kontposbnas pabdora: "Cuctemsl

104 paIMoOHAaIBHBIX, UPPALUOHATBLHBIX
MOKa3aTeIbHBIX U JorapupMUuecKux
ypaBHEHHH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 WppatnmonansHble ypaBHEHUS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TApaMETPaMU

112 Jlorapudmudeckue ypaBHeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 Jlorapudmuuecknue CUCTEMBI C
napamMeTpamu

114 TpuroHOMeTpHUYECKUE YPABHEHHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C
napameTpamu

116 TpuroHomMeTprUYeCcKue CUCTEMBI C
napamMeTpamu

117 [TocTpoenue u uccnenoBaHue

MAaTCMAaTHYCCKUX MOﬂeHeﬁ PCAIBbHBIX




118

CUTYallUi C MOMOIIbIO YPAaBHEHUH C
rnapameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

120

ITocTpoenue u uccnenoBanue
MaTEMaTHYECKUX MOJIENIEN PeaIbHBIX
CUTYyallUi C TOMOIIIBIO CUCTEM YpaBHEHUIN
C napaMeTpamMu

KonTponbnas padora: "3anauu c
napametrpamu"

121

122

123

124

[ToBTOpeHME, 0000IIECHNE,
cucTeMaru3auus 3HaHui: "YpapHenus"
[ToBTOpeHME, 0000IIECHNE,
cucTeMaTu3alus 3HaHuii: "YpaBueHus"
[ToBTOpenue, 06001IEHNE,
cUCTeMaTu3alus 3HaHUi: "Y paBHEHUS.
Cucremsbl ypaBHeHUI"

[ToBTOpenue, o6001IEHNE,
cucremarnsauus 3Hanui: "HepaseHncraa"

125

126

[ToBTOpenue, 06001IeHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"
[ToBTOpenue, 0600MIEHNE,
cucreMmarusanus 3Hanui: "HepaBeHncraa"

127

128

129

[ToBTOpenue, 0600MIEHNE,
cucremarusanus 3Hauui: "[Ipon3BogHas u
e€ npumMeHeHue"

[ToBTOpenue, 0600MIIEHNE,
cucremarusanus 3Hauui: "[Ipon3BogHas u
e€ npumeHeHue"

[ToBTOpeHmE, 0600MIECHNE,




cucrtematusanus 3Hanuii: "l[IpousBoHas u
e€ npumeHeHue"

[ToBTOpeHue, 060061IeHNE,

130 cucTeMaTu3anus 3Hanuii: "MHTerpai u ero 1
npuMeHeHue"
[ToBTOpeHue, 060061IeHNE,

131 e ) 1
cUcTeMaTu3anus 3HaHui: "OyHKiun
[ToBTOpeHME, 0000IIECHNE,

132 ~.n n 1
cucTeMaru3anus 3HaHui: "OyHKInn
[ToBTOpeHue, 0600IEeHNE,

133 e " 1
cucTeMaTu3anus 3HaHui: "D yHKIK

134 HToroBast KOHTpOJIbHASL paboTa 1 1

135 HroroBast koHTpoIbHAs paboTa 1 1

136 [ToBTOpeHue, 06001IIeHNE, 1
CHUCTEMATHU3AIMs 3HAHHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHalln3a, reoMeTpus. Aredpa u Havaia
MaremMaTh4deckoro ananusa, 11 kmacc/ Hukonsckuii C.M., [Toranos M. K., Pemernuxos H.H.
u apyrue, AknponepHoe oomectBo «M3narenscTBo «IIpocBemienney»
Maremaruka: anreOpa u Hadalia MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Airedpa v Havaia
MaTeMaTudeckoro ananusa, 10 knacce/ Hukonsckuii C.M., IToranos M.K., Pemernukos H.H.
u apyrue, AkimonepHoe obmiectBo «M3mgarenscTBo «IIpocBerieHue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
Meroanueckue pekomenaanuu. MATEMATUKA
(yriryOJIeHHBIN YPOBEHb )

Peanuzanus tpedoBanuii @I'OC

cpemHero oomiero oopa3oBaHus

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
https://math-ege.sdamgia.ru

http://school-collection.edu.ru

DneKTpoHHBIH 00pazoBatenbHbIi pecype " cnam EI'D. Cpennee oOiiee oopazoBaHue.
Y4eOHbIil MOAYIb 110 PELICHUIO TPYIHBIX 3aJJaHuil 10 yueOHOMY npeamMery "MaTtemaruka
(yrnybnennsiii yposens)". 10 - 11 kmaccst", AO UznatensctBo "[IpocBenienue”
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