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INOACHUTEJIBHAA 3AIIMCKA

VYueOHblit Kypc «AunreOpa W Havalla MaTeMaTHYECKOTo aHallM3a» SBISETCS OJHUM H3
HanOoJiee 3HAYUMBIX B IpOrpaMMe CpeJHEero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0€cle4YuBaeT MHCTPYMEHTAJIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
Hay4HbIX KYpCOB, a C APYroil CTOPOHBI, (POPMHUPYET JIOTMYECKOE M AOCTPAKTHOE MBIIUICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYrHMX JAUCHUIUIMH. B pamkax paHHoOro ydeOHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KoOTOpas
(bopMynHupyeT CBOM TOCTHKEHUS B MaTeMaTHUecKol (opme.

VY4eOHblil Kypc anredpsl M Hayall MAaTeMaTHUECKOTO aHAIM3a 3aKJIa/JbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKM M OOILECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(POBBIX U KOMIBIOTEPHBIX TEXHOJOIMSX, YBEPEHHO HCIOJIb30BATh UX MJIS
JAIbHEWIEro o0pa3oBaHWs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSMHU aireOpbl U MaTeMaTUYECKOro aHajau3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBAaTh
YTBEPXKJICHHSI ¢ IOMOIBI0 UHAYKIMHM U PACCYXIaTh JAEAYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyyarolyecsi IMOJIy4aloT HOBBIM ONBIT pelleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUH, UHTEPIpPETalud IOJy4YEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE, HAyKEe U
HCKYCCTBE, C BBIIAIOIMMUCSA MaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIbHBIM IOTEHIMAJIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBIM MaTepual, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSITENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe meroauku o0ydeHus anredpe M HayajgaM MaTEeMaTHYECKOrO aHallu3a JIEKUT
JeSITeIbHOCTHBIN MPUHIUI O0yUEeHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOAUYECKHE JMHUK: «Uucna U BbMUCIHCHUS», «DyHKIMM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro aHainuza», «MHoxkecTBa u
Joruka». Bce OCHOBHBIE cO/EpKATEIBLHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYr
Jpyra W TOCTENEHHO HAachIIasgChb HOBBIMU TeMaMHM M paszzienamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKUM aHaIus3,
TEOpHsl MHOXKECTB, MaTeMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM allaparoM, y HHX I[OCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHBIE NMPU H3YUYEHUU Y4eOHOro Kypca, A peuieHHs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKast ~ JuHHUA  «Yucia W BBIYMCICHUS»  3aBEpIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6I>IJIO Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odimiero oOpa3oBaHus 0coOoe
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHU A, pa6OTaTB C MarTeMaTnu4YcCKNUMHU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIICIIU(PUUSCKUE 3aaull M OIlePAIUU: JCIICHUE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY — PAaclIMPEHHIO KpPyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIA B IIOCTPOCHUM MOJIEIIEN PEAIbHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  pAIlMOHAIBHBIX, HPPAIMOHAIBHBIX, [OKA3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
PpaluOHAJIbHBIX, UPPAUOHAJIBHBIX U TPUTOHOMETPUUCCKUX BBIpa)KCHHfI, a TaKxXe BBIpa)KeHHfI,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pElIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTtenpHO-MeToAMYeCcKast TUHUS «DYHKIUU U TpaQuUKH» TECHO MEPEIIeTaeTCsl C
JpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIEe  3a1aéT
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOWCTB M TPAQHUKOB, UCIIOIBb30BaHUEC
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TNPEJIMETOB M PEalbHOW JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKUM aHAJM30M, TaK M C pEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipm
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEKIY Pa3IMYHbIMUA BEJIMYUHAMHU, UCCIICIOBATh MOJYYCHHBIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’II/I‘—IHOI\/'I (l)opMe:
aHAJTMUTUYECKON, Tpadudeckoii M cloBecHOHW. Ero wu3ydeHwe CcrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenpHas nuHHs «Hauana mMaTeMaTHuecKOTro aHaln3a» IMO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0y4JarolInMcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs TmporeccoB. JlaHHas coziepxareinbHas JIMHUAA OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUIN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4arloIeMycs IOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJNb30BaTh €ro JUIsl BBIPAXKEHHMS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MAaTHYECKOTO  MOJCIHUPOBAHHUA, KOTOpPbIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOJIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (GOPMHUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B TIPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOTO aHAIN3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
OIepalyy C JEUCTBUTEIBHBIMU 4YHCIaMU. MOIyib NEUCTBUTEIBHOIO YHUCIIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3aMcH JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEHICHUSI LENbIX U IPOOHO-pAIlMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowiensl OT OJHOM IepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounensl ¢ riensivMu kodddumnmrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAIUX CTENEHN U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyalluH C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rPpaduKu

OyHK1us, crnocodbl 3anaHus (QyHkuuu. B3aummuHo oOpatHble (yHkimu. Kommosuius
¢byukuuii. ['padux pynkunn. DnemeHTapHble Ipeodpa3oBaHus rpadukoB yHKINH.



OO6nacth onpeneneHuss 1 MHOXKeCTBO 3HaueHui dyHkiuu. Hymu dynakauu. [IpomexyTku
3HaKonocTosHcTBa. YErHbie n HeuéTHhle QyHKUUU. [lepuogmueckue ¢yHKuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIIMHU. MakcuMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

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

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpuueckas  Iporpeccud. beckoHedHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH M uX cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[lepBas u BTopas npousBoHble GyHKIMH. OnpenesacHue, TeOMeTpUIeCKUil U (GU3NIeCKuit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, POU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PEaJbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0ObEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOAYJI0, airopuT™Ma EBKIMIa 7151 penieHust 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO Yucia. ApudMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTh. @opmyna Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHced UIs peleHus (QU3M4YecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 PA3NUYHBIX OOJNACTe HAYKM W pPEATbHON >KU3HM, WHTEPHpETalus IOJIy4YCHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHWH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajaimsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Beryucienue onpeneaéHHoro MHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHInaNbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3ULUU  O0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICWCTBOBATh C COIHMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEJCHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peHIeHHH, pacCyXIEeHUH, BOCIHPHUUMYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYIO0JI00US, HHTEPEC K Pa3IUYHbIM cdepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTHdeckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolleil cpesbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MTOCIIEICTBUM JIJIs1 OKPYXKAIOLIEH CPeabl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0OBEUYECKON JESTENbHOCTH, 3TAlOB €€ pa3BUTHUS U 3HAUMMOCTH JUIsl pa3BUTHS LIMBUIIN3ALINN,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUsS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KJIACCU(PUKAMH, OCHOBAHHS JUII OOOOIIEHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aK/II04YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, HPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BBIOMpPATh CIOCOO pemieHus y4eOHOW 3amaun  (CpaBHMBATH HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MpoOJIeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OObBEKTa, SIBJICHUS, IPOLECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAKKE BbIIBUTaTh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB  PA3JIMYHBIX THIIOB, AaHAJIU3UPOBATbh,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpeJICTaBICHHUS,



CTPYKTYpUpOBaTh  MH(POPMAIMIO, MPEACTaBIATH €€ B  pasnuuHbBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  Cc(HOPMYIHPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA 110 XOAY pPCHICHHUA 3aJjadid, KOMMCHTHUPOBATH HOJ'Iy‘{eHHbe/'I
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMH JPYrUX YYaCTHHUKOB JMAIOra, OOHApY)KHUBATh Pa3IMyMe M CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO ~BBIOMpATh (opMmar BBICTYIUICHHS C y4€TOM 3a4ad MPE3EHTAUUH U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TIPOLIeCca U pe3ysbTaTa pelleHnss MaTeMaTHUeCKON 3a1auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEId M YCIOBHSAM, OOBSICHATH NPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHMH y4eOHBIX 3a/1ady, IPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboTsl (00CYXIeHUs, OOMEH MHEHHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.



INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJjacce oOy4arOIIMICS MOMYYHUT CIEAYIOIIHE MPEIMETHBIE
pe3yibTaThl O OTJEJIBHBIM TeMaM paboyeil mporpaMmsel yueOHOro Kypca «Anredpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIIEPHUPOBATH MOHATUAMU: PAIIIOHAIBHOE YHCIIO0, OECKOHEUHAs! TePUOIMUECKast
JIpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOYKECTBA PAallMOHAJIBHBIX M JAEHCTBUTEIbHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

OPUMEHSATH IPOOH U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 3314 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U PEAIbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHUS, MpaBWIa OKPYIVIEHUS, NMPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpPUPOBATh IOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHUS NMPAKTUYECKHX 3a1ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENeHH;

CBOOOJHO ONEPUPOBATH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTelIeM;

CBOOOZHO ONEpPUPOBATH IOHATUSAMU: Jorapudm yucia, JNECATHUUHbIE U HaTypajbHbIE
JorapudMmBl;

CBOOOJTHO ONEpUPOBaTh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHICHC YHCIOBOIO
apryMeHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHACIOBOTO apryMEHTa.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOJHO ~ OHEepUpOBaTh  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIBHBIE YPAaBHEHHMS U YPABHEHUA-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHSTHh pa3IUYHbIE METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAMOHAIBHBIX
YPaBHEHUH, IPUMEHATb METOJ UHTEPBAJIOB I PELICHUS HEPABEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: MHOTOYIEH OT OJHOW IMEpeMEHHOH, MHOTOWIEH C
HeNbIMU KO3 UIMEHTaMH, KOPHHM MHOTOWIEHA, IPUMEHSTHh JeJeHHEe MHOrowieHa Ha
MHOT'OYIEH C OCTaTKOM, TeopeMy be3y n teopemy Buera s pemenns 3anad;

CBOOOJTHO ~ONEpUpOBaTh MOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
ONpEACIUTENb MaTpULbl 2 X 2 W €ero IeOMETPUYECKHH CMBICI, HCIOJIb30BaTh CBOWCTBA
onpeAenuTens 2 X 2 s BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONPEIEIUTENN AJIs PeleHus
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJEIHPOBATh PEAIbHBIE CHUTyallUd C IOMOIIBIO CHCTEMBI
JUHEHUHBIX YPaBHEHHUM, WCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MATpHUIl H
OIIPEEIUTENEH, HHTEPIIPETUPOBATH ITOJYyYEHHBIN PE3yIIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHUI;

BBIMIOJHATh NPEOOpa3oBaHMsS YHCIOBBIX  BBIPDAKEHUH, COAEpXKAIUX CTENeHH C
palOHAIBHBIM [1I0KA3aTENEM;

UCMOJIb30BaTh  CBOWMCTBA  JIOrapu(pMOB JUId  MpeoOpa3oBaHUs  JIOTapU(PMUUECKHX
BBIPAKECHMI;

CBOOOJAHO  OMEpUPOBaTH  MOHATHSMH:  HMppAllMOHANbHbBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WJIN OCYILECTBIISAS IIPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYECKHEe  (GopMyasl i npeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICJIUPOBaTh pEAJIbHbIE CUTyallUM Ha s3bIKe anreOpbl, COCTABIATh BBIPAKECHHUS,
yYpaBHEHHs, HEpPABEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM alIapaTa ajireopsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHusl (PYHKLUH, B3aUMHO
oOparHbple (QyHKUIUH, KOMIO3UIUSA (QyHKIMHA, rpaduk (yHKIWH, BBIIONHATH 3JEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHHs] M MHOXKECTBO 3HAaYEeHUH
(GyHKLIUYU, HYIU QYHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: YETHBIE M HEYETHBIC (DPYHKIUH, NEPUOTUYECKUE
(GyHKINU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHne (YHKLIUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM MU LEJIBIM
nokasareseM, rpaduK CTeNeHHONH (YHKIHMM C HAaTypajJbHBIM W LENBIM IOKa3aTeieM, rpaduk
KOpHsI N-0i CTETIeHU KaK (YHKIIMU OOpaTHOM CTENICHH C HaTypallbHBIM IIOKA3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIeI0BaHUE U IOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHUSAMH: IOKa3aTelbHas W JorapupMuueckas (yHKIUU, UX
CBOWCTBA ¥ TpadUKH, HCIIOIB30BATh UX IPAPUKH JUISI PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUUYECKUX (DYHKLUN YHUCIOBOTO apryMeHTa;

UCTIONB30BaTh Tpaduku (QYHKIHMHA A7 UCCIETOBAHHS IPOIECCOB M 3aBUCHUMOCTEH MpHU
pelIeHNH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U PEANbHOW JKU3HH, BBIpAXaTh (HopMyrIamu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHPOBATH TOHATHIMHU: apupMeTHYecKas U TeOMETpUYecKas Mporpeccus,
OecKkOHEYHO yObIBaroIlasi reOMeTpruecKasi Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAbHBIN POCT,
(bopMyIa CI0XHBIX MPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELISHUs PealbHbIX 3ajau MPUKIATHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3aJaHUS
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE i OTPaHHYECHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKAECHUS MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpUPOBaTh MOHATUSAMH: HENpepbIBHbIE (DYHKIMM, TOYKH pa3pbiBa rpaduka
(GyHKIMH, aCUMITOTHI rpaduka GyHKINH;

CBOOOJTHO OTIEPHPOBATh TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTH
CBOMWCTBA HEMIPEPBIBHBIX (DYHKLUH s peIIeHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh MOHATUAMHU: TE€pBas M BTOpas MPOM3BOJAHBIE (DYHKIIHMH,
KacaTesnbHas K rpa@uky QpyHKUINU;

BBIUUCIISITH TIPOM3BOJHBIE CYMMBI, IPOW3BENCHHS, YAaCTHOTO W KOMITO3UIIMH JIBYX
(byHKLUH, 3HATh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM [T peLIeHus 3a/1au.



MHoxecTBa M JIOTHKA:

CBOOOIHO OMEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpaIlii HaJl MHOKECTBAMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allnapaT JJisi ONMUCAHUS PEaTbHBIX MPOIECCOB
U SIBJICHUM, IPU PEIICHUU 3aJa4 U3 JPYTUX Y4eOHBIX MIPEIMETOB;

CBOOOZHO OMNEpPUpPOBATh MOHATHAMH: OIpEesieHue, TeopeMma, ypaBHEHHUE-CIIEJCTBUE,
CBOMCTBO MAaTeMaTH4YEeCKOro OOBEKTa, JOKA3aTeNbCTBO, PAaBHOCWIBHBIC ypaBHEHUS U
HEpaBEHCTBA.

K xonmy oOydenums B 11 kijacce oOydaromuics MOJYYUT CIEAYIOIINE MPEIMETHBIC
pe3yNbTaThl MO OTACIbHBIM TeMaM paloueil mporpamMmbl ydeOHOTo Kypca «AnreOpa u Hayana
MaTEMaTUYECKOr0 aHAIN3an:

Ymncia 1 BBIYUCIEHUSA:

CBOOOZHO OINEpUPOBaTH MOHSATUSMHU: HATypajJbHOE U 1EJ0€ YHCI0, MHOXECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BaTh NMPU3HAKK JieauMocTh 1enbix yucen, HOQ u HOK
HATypaJbHBIX YMCEN AJIsl PEUICHUS 3a]1a4, IPUMEHSTh aliroput™ EBKnnaa;

CBOOOJIHO OTIEPUPOBATH MOHATHEM OCTATKA 110 MOJYJIIO, 3aIIMChIBATh HATYpaJIbHBIC YHCIIA
B Pa3JIMYHBIX O3ULIUOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOZHO ONEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
YHCell, IPEJICTABIATh KOMIUICKCHBIC YHCIIa B alreOpandeckoid U TPUTOHOMETPHUYECKOH (opme,
BBITIOJTHATH apU()METUICCKHIE ONIEPAlUY ¢ HUMH U U300paxaTh Ha KOOPAMHATHOMN TIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOAHO  OMEpUPOBaTh  MOHATHSMH:  HMPPALMOHANbHBIE,  [OKa3aTelbHbIE U
norapuMuYECKre HEPABCHCTBA, HAXOIUTh X PEIICHHSI C TTOMOIIBIO0 PABHOCUIIBHBIX ITEPEX0JI0B;

OCYIIECTBIISATh OTOOP KOPHEH MpPU PEIICHUH TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOOZHO OINEpPUPOBaTh IMOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPUMEHSTH
HeoO0XoauMbIe (HOPMYIIBI AJISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CJICICTBUS, HAXOAUTh PEIICHUS] CUCTEMBI U COBOKYITHOCTEH
palfoHaTIbHBIX, HMPPAIMOHATBHBIX, TOKAa3aTeNbHBIX M JIOTApUMUYECKUX YpaBHEHHH U
HEPaBEHCTB;

pemaTth panuoHalbHBIC, HppallMOHAIbHBIC, TOKa3aTelbHbIE, JOorapuMUUECKHEe U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEpKAIINE MOYJIA U TTapaMeTPhL;

MPUMEHSTh TpaduvecKre METOIbI JIsl PEeIICHUs] YPaBHEHUI W HEPABEHCTB, a TakXKe 3a/1a4
C IapaMeTpamu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABJISITH BBIPAXKECHHUS,
yYpaBHEHUs, HEPABEHCTBA W WX CHCTEMBI IO YCIOBHIO 3aJaud, HUCCIEJA0BATh IOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BaHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATH MMOTYUYCHHBIN pe3ylbTar.

DOyHKUUM U rpadpuku:

CTPOUTHh TpadUKH KOMMO3UIIMK (DYHKIHH C TMTOMOIIBIO IJIEMEHTAPHOTO WCCIEAOBAHUS U
CBOMCTB KOMITO3ULIMU ABYX (YHKIIMIA;

CTPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHWH H HEPABEHCTB HA KOOPAWHATHOU
MJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITUH;

MPUMEHATH (PYHKITUU I MOACIIUPOBAHUS U UCCIIEAOBAHUS PEATbHBIX IMPOIIECCOB.



Hauana MaTeMaTH4eCKOro aHAJIN3a:

UCIIONIb30BaTh IPOU3BOIHYIO JUIS HCCIEAOBaHHUS (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HAXOJIUTh HaNOOJIbIIICe U HAMMEHbBIIIeE 3HAUCHUS (DYHKITMH HENPEPHIBHOW Ha OTPE3KE;

UCTIOJIB30BaTh MPOU3BOHYIO ISl HaXOXICHUS HAMIIYUIICrO PEIICHUS B MPUKJIAIHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHITUSIMU: TIEPBOOOPA3HAs, ONPEACIEHHBIA HHTETPAI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH TIOCKUX (QUTYpP U 00BEMBI TEJT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYeCKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHHIH,

peliaTh NPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeJICTBAMH MAaTEMAaTHUECKOTO aHAIIK3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIBHBIX YHCEIL.
1 MHuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas QyHKIHS C 12
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 5 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIE U 24 1
norapuMUUecKre HePaBeHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1esnbie uncna 10
CucTeMBbl palroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1
YpaBHEHUU
8 3azauu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bceero Koutpoaenbie  Ipaxkruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
1 MHOXeCTBO, Olepauuy HajJ MHOKECTBAMHU 1
U UX CBOMCTBa
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara JIjs pelieHus 3a1au
4 PaunonaneHele uncna.
OOBIKHOBEHHBIC U JACCITHYHBIC JPOOH.
6 [TporeHTHI.
; [Ipumenenue apobeii u NPOLEHTOB IS 1
perieHust TPUKIaAHBIX 3a7a9
8 JerictButenbHble yncna. PanonanbHble U 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmerrueckue onepaum ¢ 1
JNEHUCTBUTEIbHBIMU YU CIIAMU
10 Mopnynp AEMCTBUTEIBHOTO YHUCIIA U ET0 1
CBOICTBa
[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIA
11 OKpYTJIEHUS, IPUKU]IKA U OLIEHKA 1
pe3yiabTaTa BEIYUCICHUN
12 OCHOBHBIE METO/IbI PELICHHUS LIEIbIX 1

YPaBHEHUH .




OCHOBHBIE METOJIBI PELICHHS JPOOHO-

13 palMOHAIbHBIX YPABHEHUM.
OCHOBHBIE METO/bI PELLIEHUS LENbIX U

14 JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPABEHCTB
MHOro4wieHsl OT OAHON MEPEMEHHOM.

15 JleneHre MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16 MHoOrouieHsl ¢ HelbIMH KOAPPUIUEHTaAMHU.
Teopema Buera

17 CucreMbl TMHENHBIX YpaBHEHUH.

18 Pemenue cucrem JINHENHBIX ypaBHEHUN
Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.

19 Ornpenenurens MaTPUILLI 2X2, €r0
TrEOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS
Onpenenurens MaTpuLbl 2X2, €ro

20 reOMETPUYECKUI CMBICT U CBOMCTBA;
BBIUHCJICHHE €TI0 3HAYCHUS

21 [IpumeHneHue onpeaenuTens Juisl pelieHns
CUCTEMBI JINHEWHBIX YPaBHEHHUU

99 IIpuknanHble 3a1a4un, pelaeMble ¢
IIOMOILBIO CUCTEM JIMHEMHBIX YPaBHEHUM

93 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU
Konrtponsnas paboraNel mo teme:

24 "PannoHasibHbIe YpaBHEHUS U HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUN"




25

OyHKIHSI, CIOCOOBI 3aaHUs (PYHKITHH.

Bzaumno o6parusie pynkiun. Komnosumus

byHKIMHA

26

27

28

I'padux GpyHkumu. DneMeHTapHbIe
npeodpa3oBaHus TpapuKOB (HyHKITHIHA

OO6macTh onpesesieHuss © MHOXKECTBO
3HaueHni GpyHkiuu. Hynu Gyskmmm.
[IpomexxyTKH 3HAKO MOCTOSIHCTBA
YéETHble 1 HEYETHBIE PYHKIIHHU.

[Tepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMBbl 1 MUHUMYMBI () yHKITHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYyHKLIMN Ha IPOMEXYTKE

30

Jlunelinas, kBagpaTu4Has GyHKINH.
DneMeHTapHOe HCCIeI0BaHuEe U rpauku
3TUX QYHKUIUH.

31

32

33

JpoOHo-nuHeliHast QyHKIIHSL.
DneMeHTapHOe UCCIIeIOBAHUE U
MOCTpOeHUE rpaduka.

Jlunelinas, kBaJpaTu4Has U JIpoOOHO-
JTUHEWHas QYHKIUU. DIeMEHTapHOe
HCCIIeIOBaHKE U MIOCTPOEHHUE rpauKoB
3TUX QYHKIUH

CremneHs ¢ O CJIBIM ITOKAa3aTCIJICM.

34

35

CreneHsn ¢ LIEJIBIM ITOKa3aTeiaeM. buaom
Hrrotona

CrenenHast GyHKLUS C HATYPAJIbHBIM U




1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

[IpoBepounas padora: "CreneHnas

36 . .
¢ynkuus. E€ cBoiicTBa u rpapux”

37 Apudmernueckuii KOpeHb HATYPATbHOU
CTEIIEHU U €ro CBOMCTBA

38 [IpeoOpa3oBaHue YNUCIOBBIX
BBIPAKEHUI,COAEpKAIINUX CTEIIECHH.

39 BriHeceHre MHOKUTENS U3-110]] 3HAKa
KOpHS

40 Bnecenune MHOKUTENS 1O 3HAK KOPHS.

41 Cokpaienue apooei, coaepikamumx
paauKabl.
Uppanmonansueie ypaBHeHus. O61acthb

42 JIOMYCTUMBIX 3HaYE€HUH UPPALUOHATIBHOTO
YpaBHEHHS.
Pemrenue nppaiioHanbHbIX YypaBHEHUN 110

43 OIpeJIeJIEHUI0 apU(PMETUIECKOTO KOPHS
HaTypaJibHOM CTEIEHHU.

44 Bo3zBenenue obenx yactel ypaBHEHUS B
OJIHY U Ty %€ CTEIEHb
Beenenue BcrioMoraTenbHON EPEMEHHOM €

45 LIETBI0 TIOHMKEHHUS CTETICHU
UPPaLMOHATILHOTO YPaBHEHHS.

46 BBenenue BcrioMoraTenbHON EPEMEHHOM €
LIEJIbI0 UCKIIFOUYEHUS UPPALMOHAIIBHOCTH.

47 I'padmueckuii cnocod pemieHus
HPPALMOHATIbHBIX YPAaBHEHUH.

48 Pemrenne nppaimoHabHBIX YpaBHEHUM.




CoiicTBa u rpaduk KOpHS N-0if cTeneHn

49 KakK (YHKIIMM OOpaTHOM CTEIEeHHU C
HATypaJIbHBIM MOKa3aTelleM

50 CaoiicTBa U rpaduk KOpHS N-0if CTETIEHU Ka
Kontponbnas padota Ne2 mo teme:

51 "CpoiicTBa u rpaduik KOpHS N-0i CTENEHHU.
HppannonanbHbie ypaBHEHUA"

59 CreneHb ¢ paluoOHaJIbLHBIM MTOKA3aTeNIeM U
e€ CBOIICTBa

53 CBolicTBa CTENEHHU C palliOHAIBHBIM
[IOKA3aTEeJIEeM.

54 HaxoxneHnue 3Ha4eHH cTEneHb C
paloHaIbHBIM MTOKa3aTelieM U e€ CBOMCTBA

55 [TokazarenbHast QyHKIHS, €€ CBOMCTBA U
rpaduk
ITokazaTenbHble ypaBHEHUS.

56 Hcnonp3oBanne rpaduka QyHKIAH 1151
peluIeHusl ypaBHEHMIA.
Pemrenne nokasarenbHbIX YPaBHEHUH IIyTEM

o7 MIpUBEICHUS 00€UX YacTeil ypaBHEHHUS K
OJIHOMY OCHOBAHHUIO.

58 Brinecenne 00111ero MHOKHUTEINS 32 CKOOKY.

59 Meron 3aMeHbI IEPEMEHHOM B
MOKa3aTeIbHBIX YPABHEHUSIX.

60 [TokazarenbHble ypaBHEHUS. MeTon
MIOYJIEHHOTO JIEJICHUS.

61 IIpoBepounas pabota: "IlokazarenbHas

¢ynkuus. [TokazarenbHble ypaBHeHUs"




62

Jlorapudm uucna. CoiicTBa jorapugpma

Haxoxnenue norapudma yucna c

63 IIOMOILIBIO CBOMCTB.

64 JlecsaTuuHbIe JOTapU(MBI.

65 Harypanbablie norapudpmsl

66 JlecsaTHYHBIC U HATYpaJIbHBIC JTOTapU(PMBbI

67 [IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH,
COZIepIKAIHX JIOTapU(MBI

68 IIpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH,
COJIepKaLIHUX JIOTapu(pMbI

69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
JorapuMbl C UCIOJIB30BAHUEM CBOMCTB.

20 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpadux
Jlorapudmuueckue ypaBHEHUs.

71 Hcnonb3oBanue rpaduka GyHKIMU 115
peluieHusl ypaBHEHU I

79 I'paduueckuii criocod penieHus
JorapupMUUECKUX YpaBHECHHH.

73 Pemenne ypaBHeHuUM 110 ONIPEACIICHUIO
norapugma.

74 Jlorapudmuueckue ypaBHeHus. Meton
MOTEHIPOBAHUSI.

75 Jlorapudmuueckue ypaBHeHus. Meton
BBEJICHUS HOBOH NMEePEeMEHHOM.

76 Jlorapudmuueckue ypaBHeHus. Meto

Jorapu(MUpOBaHHS.




Jlorapudmuueckue ypaBuenus. [lepexon k

" HOBOMY OCHOBAHHIO.

78 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
Jorapu(pMUUECKUX YpaBHEHUN
Kontponbnas padora Ne3 o temam:

79 "[lokazaTenpHas U JorapupMuUIEcKas
¢ynkuuu. [TokazarenbHble U
norapupMUUECKue ypaBHEHUS"

80 Paguannas mepa yrina. IloBopoT Touku
BOKpPYT Hauajua KOOp/AHHAT.

81 IIepexox OT paguaHHOI MepHI yriia K
rpajyCHOU U OT rPagyCHOM K paJuaHHOMN.

82 Cunyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC
YKCJIOBOT'O apryMeHTa

83 3HaKM CUHYCa, KOCUHYCa, TAHT€HCA U
KOTaHT'€HCa YACIIOBOIO apryMeEHTa.
3aBUCUMOCTb MEX]ly CHHYCOM, KOCUHYCOM,

84 TAHI'€HCOM M KOTAHT€HCOM OJITHOTO M TOTO
Ke yria

85 Tpuronomerpuyeckue TOX/1ECTBA.

86 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
yIJIOB a U -a

87 DopMyJIbI CIOKEHHUS.

88 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
JBOMHOIO ¥ MOJIOBUHHOTI'O YIJIA.

89 @DopMyITBI TPUBEICHHUS.

90 CymMa 1 pa3HOCTb CHHYCOB, CyMMa U

Pa3HOCTb KOCUHYCOB.




[TpoBepounas pabota

o1 "TpuronoMeTpruyecKue BoIpaKeHus."

92 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOTO apryMeHTa

93 ApKcuHyC, apKKOCUHYC M ApKTaHI'€HC JUIS a
U -a.

94 Tpuronomerpuyeckue ypaBHEHHUS.
YpaBHeHue COSX=a.

95 YpaBHEeHHE Sinx-a.

96 Pemenue ypaBHeHuii tgx=a. ctgx=a.
Pemenne TpuroHOMETpUYECKUX YpaBHEHUH,

97 CBOJAIIUXCS K KBaJpaTHbIM. MeTo]1 3aMeHBI
IIEPEMEHHOM.

08 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUN
pa3IoKEeHUEM Ha MHOXKUTEIH.
Pemenne TpUroHoMETpUYECKUX ypaBHEHUI

99 METOOM NMPeoOpa3oBaHMsI C HTOMOIIBIO
bopmy.
Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN

100 C TIOMOILIBIO BBE/IEHUS BCIIOMOTaTeIbHOTO
yria A ¢ IOMOIIbI0 YHUBEPCAIBHON
MIOJICTAHOBKH.
KonTponbnas padora: Ne4 o teme

101 "TpuroHoMeTpr4ECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKNE YPAaBHEHUS "
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 nocsenoBarenbHOCTeH. MeTo

MaTeMaTUYECKON WHIYKIINU




MOHOTOHHBIC 1 OIrpaHU4YCHHBIC

103 rmocJenoBaTeabHOCTH. MicTopus aHamu3a
0ECKOHEYHO MaJIbIX

104 Apudmerndeckas Iporpeccust

105 I'eomerpuueckas nmporpeccus

106 BbeckoneuHo yObIBaroIasi reOMeTpUIecKas
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
Ir€OMETPUYECKON ITPOTPECCUH

108 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.
Huco e.

109 JIMHENHBIN U SKCIOHEHUMAIIBHBIA POCT.
Hucno e. DopMyra CI0KHBIX POLEHTOB

110 Hcnonb30BaHue mpoOrpeccuu Ajs perieHus
pealIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa

111 ITpoBepounas paboTa o Teme:
"IlocrenoBaTenbHOCTU U POTrpeccun”

112 HenpepriBHble QYHKIIMN U X CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIUH

114 @yHKIINN HENIPEPBIBHBIEC HA OTPE3KE.

115 CBoiicTBa (DyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl PEIICHHUS
HEPABEHCTB

117 Pemienue HepaBeHCTB METOIOM

MHTEPBAJIOB.




MGTOI[ HWHTCPBAJIOB JIs pCHICHUA

118
HEPaBEHCTB

119 CBoiicTBa HETPEPHIBHBIX (DYHKIIHH.

120 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUHN 1715 petieHus 3a1a4y

121 [epBast u BTOpas Npou3BOIHBIC PYHKIIUU

122 OnpeneneHI/Iue, F€OMETPUUYECKUN CMBICIT
MIPOU3BOTHOM

123 OnpeneneHHf, (hU3HUECKUN CMBICTT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 HaxoxaeHnue ypaBHeHHE KacaTelbHOM K
rpaduky GyHKIIUU

126 [Tpon3BoHBIC AIIEMEHTAPHBIX (QYHKINH

127 HaxoxxaeHre npon3BOIHBIX 371€MEHTapHBIX
¢byHKIMH o popMyiam.

128 ITponzBosHas cyMMbl pYHKIUIH

129 [IpownsBonHas npousBeneHus QyHKIUH.

130 [Tpon3BoiHas YaCTHOTO M KOMIIO3ULIUU
GyHKIMH.

131 [Tposepounas padora: "IIpoussognas"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHUS"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

134 WroroBas koHTpoJsibHas paboTa




[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIS

135 - g 1
3HaHUi. AHAIN3 KOHTPOJIBHON pabOTHI.
136 HOBTOP@HI/Ie, 000011IeHNEe, CHCTEMATH3 AU 1
3HAHUMH.
OBILIEE KOJIMYECTBO YACOB I1O 136

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GYHKIIMHM Ha OTpe3Ke

HaxoxnaeHnue HaHOOJIBIICTO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o Gopmysne Horotona-JleliOHuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GYHKIHH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuveckne GyHKINHU, HX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalOHAIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeJIbHbIE U JOrapupMHUIEcKHe
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepanuu ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Kontponsnas padora: "KomiuiekcHsie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpuMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a/1a4 B IeIbIX YUcIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema 1 COBOKYITHOCTh YpaBHEHHIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHSI CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe cHCTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS TTOTYy4YECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHue, 0600IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

Anrebpa 1 Hayana maTemaTuyeckoro aHanusa, 10-11 knaccbl/ Aammos LLL.A., KonsarmH H0.M., TKkauesa
M.B. n apyrvue, AkumoHepHoe obuectso «M3gatenbcteo «lpocBeleHne» 2022

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA
Anrebpa 1 Hayana matemaTuyeckoro aHanusa, 10-11 knaccol/ Aammos LLLA., Konarud K0.M., Tkayesa

M.B. un apyrvue, AkumoHepHoe obuectso «M3aatenbcteo «lpocBeleHne» 2022

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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