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INOACHUTEJIbBHAS 3AIINCKA

VYuebHblil Kypc «Anrebpa M Hayajla MaTeMaTHMYECKOro aHalu3a» SBIAETCS OJHUM M3
HanOoJiee 3HAUYUMMBIX B IpPOrpaMMe CpeJHero oomiero oOpa3oBaHUs, MOCKOIBKY, C OIHOMN
CTOPOHBI, OH O0ecre4YnBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0yyaroIuxcsi Ha ypOBHE, HEOOXOIMMOM [UIl OCBOCHMsI HMH(OPMATHKH, OOILIECTBO3HAHMI,
UCTOPUHU, CIIOBECHOCTH M JPYIMX JAUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKJa/blBA€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >KM3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO MCIOIB30BaTh WX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ’xe Bpems oBiageHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU alnreOpbl 1 MaTeMaTU4YEeCKOro aHalu3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JOKa3bIBaTb
YTBEPXKICHHSI C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKPETH3al1io, abCTparupoBaHUE W aHAIOTHIO, (OPMUPYET KpEeaTUBHOE M KPUTHYECKOE
MBIILUICHHUE.

B xone m3yuenus ydyeOHOro kypca «Anrebpa ¥ Hayalga MaTeMaTHYeCKOro aHaIu3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IOCTPOCHMUST MATEeMaTHYECKUX MOJENeH pealbHbIX CHUTyallUH, MHTEPIpPETalMd HOJYyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMAaTHYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 00damaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHbIH Marepuall, CIOoCOOCTBYIOIIMN (OPMHUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaK M depe3 crneuupuky y4deOHOW  NeATENbHOCTH, TpeOyromen
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSITeIbHOCTHBIN MPUHIUI O0yUEeHUSI.

B ctpykType yueOHOro Kypca «Anredpa u Hadyana MaTeMaTUYeCKOro aHalln3a» BbIAETICHbI
CIIEYIOIINE COJEp)KAaTEIbHO-METOAUYECKHE JTUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hadana maremaTHueckoro aHanusa», «MHoXecTBa 1
Joruka». Bce OCHOBHBIE conep)KaTeIbHO-METOAWYECKUE JIMHUM W3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYr
JIpyra M IOCTENEHHO HACHIAsCh HOBBIMM TeMaMU U pasjaenamu. J[aHHbBIA ydeOHBIH Kypc
SBIISICTCS MHTETPAaTHUBHBIM, IIOCKOJBbKY OOBEIUMHSAET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUN aHaIu3,
TEOpHsl MHOXECTB, MaremaTuyeckas joruka u apyrue. Ilo mepe Toro kak oOyuaromuecs
OBJIaJICBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKUM alllaparoM, y HHUX IOCJIel0BaTeIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJENb pealbHON
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU H3YUYEHUU Y4eOHOro Kypca, AJsl peuieHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOH 3afaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.

CopepxarenpHOo-MeTONMYECKAs  JIMHUA — «Yucna W BBIUMCIEHMSD) — 3aBEpIIAET
(dbopMUpOBaHNE HABBIKOB HCIIOIb30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO o0miero oopasoBanus. Ha ypoBHe cpeanero obimiero obpa3oBaHus ocoboe
BHHUMaHue yjaemnsercss GOpMHUPOBAHUIO HABBIKOB PAllMOHANBHBIX BBIYMCIECHUH, BKIIIOUAIOLIUX B
ce0si MCIONIb30BaHME PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh NMPHUKUIKY, BBIIOIHATh



NpUOIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIpaKEHUs, pab0TaTh ¢ MaTEMAaTHYECKUMU
KOHCTaHTaMM. 3HAKOMBIE OOY4YalOUIMMCS MHOXECTBA HATYPaJbHBIX, LENBIX, pAllHOHAIBHBIX U
JEUCTBUTEIIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B kaxnom m3 3Tux
MHOXECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CHEIM(PUUECKUE 331a4H U ONIEPAIUH: JICTICHUE
HAlleJI0, ONEpUPOBAaHME OCTAaTKaMM Ha MHOXECTBE I€JbIX 4YHCel, O0co0ble CBOICTBa
pPaLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu()METHUECKUE ONepalny, a TaKKe H3BICUCHHE
KOPDHS  HATypaJbHOM CTEINEHM HAa MHOXECTBE KOMIUICKCHBIX 4Mceld.  bmaromaps
[IOCJIEI0OBATEIbHOMY ~ PAaCIIMPEHUIO Kpyra HCIOJNb3yEMbIX UYHMCEI U 3HAKOMCTBY C
BO3MOXHOCTSIMM UX IIPUMEHEHUS AJIS PELICHUs PA3JIMYHbIX 3a7a4 (OpMHUPYETCs IPEACTaBICHNE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUM MOJEIIEN peabHOI0 MUpPaA, LIMPOKO
UCTIOJIBb3YIOTCS 0000IEHNE U KOHKPETH3aLHsL.

Jlunus «YpaBHEHUS M HEPAaBEHCTBA» pealln3yeTcs Ha MPOTSHKEHUU BCero oOydyeHUs Ha
YpOBHE cpeaHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene I[Iporpammsl
NPEIYCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3a1ad. B pe3ynbraTe o0ydaromuecs: OBIaleBaloT
pa3sIMYHBIMM METOJAMM PpEUICHMs pPalHdOHAIBHBIX, HWPPALUOHAIBHBIX, IOKAa3aTCIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKHX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
colepkamux napaMmerpsl. llomydyeHHble yMEHHsS HIMPOKO MCIOJB3YIOTCA HPU HUCCIEIOBAaHUU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PELICHUN NPUKJIAJHBIX 3a/1a4 U 337a4 Ha HaXOXKICHHE
HauOOJIBIIMX U HAUMEHbIIMX 3HauUeHUH GyHKuuu. JlaHHas copeprkaTeNbHas IMHUS BKIIOYACT B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKalmmx creneHn u Jorapudmel. braromapst m3yueHuro anredpamyeckoro marepuana
OPOMCXOIUT JalbHEHIee pa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcs, GOpMHUPYIOTCSI HaBBIKU JAETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIBHBIMU
dbopmaMu, peACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BU/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PELICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxatenpHO-MeToAnYecKast TUHUS «DYHKIMU U TpaQUKH» TECHO TEPEIUIeTaeTCs C
JPYTUMH  JIMHHSMH ~ y4eOHOTO  Kypca, IMOCKOJIbKY B  KAaKOM-TO  CMbICIe  3a7aér
MOCIIEIOBATEIbHOCT, ~ M3yU€HUsT MaTepuana. V3yuyeHue  CTENeHHOW, IOKa3aTelbHOMH,
JOrapu(pMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIIMHA, UX CBOMCTB M Tpa(UKOB, UCIIOJIL30BaHHE
GyHKIMN Ui pemieHust 3ajad U3 JPYTUx y4eOHBIX MPEeIMETOB U pealbHOW JKU3HHU TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHHM U HepaBeHCTB. [Ipu
3TOM OoOJbIIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHsS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJy4YeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOM coiepKaTeNbHON JIMHMM HalleJIeH Ha pa3BUTUE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMM B Pa3InYHON (opme:
aHAJTUTUYECKOHM, Trpaduyecko U cloBecCHOM. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nnHusA «Havyaa MaTeMaTHyecKoOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U MPHUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00ydaromumcs,
TaK KaK y HUX IMOSIBJIIETCS BO3MOXHOCTh CTPOUTH I'pauKU CIOKHBIX (PYHKLUH, ONPEensiTh ux
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIoM@Aaau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKUX MoOJieJel peajabHBIX CHUTyalui, I03BOJISET
HaxXOJWTh HAWIydlllee pEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLUAIBHO-I)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abCcTpaKkTHOro, (OPMATIBHO-IOTUYECKOTO U KPEaTUBHOIO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHUN
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOydaromuecs



Y3HAIOT O BBIJAIOIINUXCSA PE3YJIbTATAX, MIOJYYEHHBIX B XOJ€ Pa3BUTUS MAaTEMaTUKHU Kak HayKH, U
00 UX aBTOpax.

CopgepxarenpHo-MeTOAMYECKasE JMHUSA «MHOXECTBA W JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTUKO-MHOKECTBEHHbBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH M MpeiarailoT Haubolee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIOMIMN BCE pa3/eibl MaTeMaTUKH W €€ NPUIIOKEHUH, OHHU
CBSI3bIBAIOT Pa3HbIC MAaTEMATUYECKUE AUCIUIUIMHBI U UX IPWIOKEHUS B eauHoe nenoe. [loatomy
BOXHO JIaThb BO3MOXHOCTH OOydYarolmleMycsi MOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTUKH M HCIOJIb30BAaTh €ro Uil BBIPAXKEHUS CBOMX MbICiIeH. [Ipyrum
BaXHBIM IIPU3HAKOM MaTEMaTHKU KaK HayKH CJIEAYET MPU3HATH CBOMCTBEHHYIO € CTPOroCTh
00OCHOBaHMN ¥  CJIeIOBaHHE ONpEeACNEHHBIM IpaBUiaM IOCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MaTEMaTU4YECKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBIIUIEHHUS] 00YYarOUINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXKJICHUS Ha OCHOBE JOTMYECKHX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yuebHom kypce «Ainrebpa M Hayajlla MaTeMaTUYECKOrO aHaJIM3a» IMPUCYTCTBYIOT
OCHOBbl ~ MaT€MaTH4YeCKOro  MOJEIUPOBAaHHUSA, KOTOpble  INPU3BaHbl  CHOCOOCTBOBATh
(GOpMHUPOBAHHIO HABBIKOB IOCTPOCHHS MOJENEH pealbHbIX CUTYallMid, WCCIEIOBaHUS ITHX
MoOJieJIe C TOMOIIBI0 ammnapara aiareOpbl M MaTeMaTHYeCKOro aHaliu3a, HHTEpHpeTaluu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KX/l W3 PA3[EIOB MHPOrPAMMBI,
IIOCKOJIbKY BECh MaTepuai y4eOHOro Kypca IIMPOKO MCHOJb3YeTCs JUIsl PELICHUs MPUKIIaIHBIX
3amau. [lpu pemeHnn peanbHBIX MPAKTHYECKUX 334ad  OOydarommMecs pa3BUBAIOT
HAOJII0/1aTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIb30BaTh
aHAJIOTHUI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledareapbHocTh MO (HOpMHPOBAHHIO
HABBIKOB PEILIEHUs MPUKIAIHBIX 3a]1a4 OPraHU3yeTCsl B MIPOLIECCe U3YUEHUS BCEX TeM Y4eOHOro
Kypca «AnreOpa 1 Hayalla MaTeMaTUYECKOTO aHATTU3ay.

Ha uzyuenue yueOHoro kypca «Anredpa u Hadyajia MaTeMaTUYECKOT0 aHAJIA3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 dJaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panmonaneueie yncna. OOBIKHOBEHHBIE W JACCATUYHBIC JPOOH, MPOIECHTHI, OECKOHECYHBIC
nepuoanydeckue 1podu. [lpuMenenue qpobdeii U MPOLEHTOB ISl peIeHUs TPUKIIATHBIX 3a]a4 U3
Pa3JIMYHBIX OTPACiIEl 3HAHUHN U PEATIbHOW KU3HHU.

JeiicTButenpHbple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApudmeTnyeckue
onepalurdy ¢ JCUCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOmkE€HHbIE BBIYUCICHUSA, IMpaBWJIa OKPYIJICHWS, MPUKHUIKA U OLEHKa pe3yibTara
BBIYMCIICHH.

Crenens ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alUCH ACHUCTBUTEIBHBIX YHCEII JUIsl peLICHUs MPAKTUUECKUX 3a/1a4 U MIPE/ICTABIICHUS IaHHbBIX.

Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHp C palMOHANBHBIM TIOKa3aTelieM W €€ CBOMCTBA, CTENEHb C JACHCTBUTEIHHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC U HATYpaTbHBIC JIOTAPUPMBI.

CuHyc, KOCMHYC, TAHI€HC, KOTAHI'€HC YMCIOBOIO ApryMeHTa. ApPKCHHYC, apKKOCHUHYC M
apKTaHI€HC YKCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxxmecTBa M TOXIECTBEHHbIE TpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YypPaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHMS U ypaBHEHUs-ClIeACTBUs. HepaBeHCTBO, pellleHre HEpaBeHCTBa.

OCHOBHBIE METO/IbI PEIICHUS IENBIX U APOOHO-pAIlMOHATBHBIX YPABHEHUM U HEPABEHCTB.
MHorowiessl OT OJHON IEepeMeHHOM. JleaeHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounensl ¢ riensivMu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUM, COJIEPKAINX CTEICHH U KOPHH.

Uppaunonansupie  ypaBHeHHs. (OCHOBHBIE METOJABI  PEIICHUS  HUPpaIldiOHATBHBIX
YpaBHEHUM.

[TokazaTenbHbie ypaBHeHUs. OCHOBHBIE METO/IBI PEIIEHHUS MTOKAa3aTEIbHBIX YPABHEHUH.

[TpeoOpazoBanue BhIpaKEHHM, COIEPKAINX JOTapru(MBEI.

Jlorapudpmuueckne ypaBHeHus. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUUYECKUX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [IpeoOpa3oBaHMe TPUTOHOMETPUUECKHUX
BBIpaKEHM. Pellienre TpUroHoMeTpu4ecKux ypaBHEHUM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHMH CMBICI UM CBOWCTBA, BBIYUCIEHUE €r0
3HAYCHHUS, IPUMEHEHUE OTPESTUTEIS JJI PEIICHHUs] CHCTEMbI TMHEHHBIX ypaBHeHU. Pemenue
MPUKIIAJHBIX 33/1a4 C IOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. MccienoBanue nocTpoeHHOU
MO/JIEH C MTOMOLIBI0 MAaTPHUIL U ONIpeAETUTENEH.

[TocTpoeHrne MareMaTHueCKUX MOJENE peaJbHON CUTyallud C MOMOIIbI) YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHHW M HEPABEHCTB K PEIICHHI0 MaTeMaTUYeCKHX 3aaad
3a/1a4 U3 pa3IUnIHbIX 00IACTe HayKU U pealbHON )KU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMs, crnocoObsl 3anaHus (yHKIUU. B3aumHOo oOpatHblie ¢yHkmuu. Kommosuius
byukuuil. ['padux pynkuun. dnemeHTapHble Ipeodpa3oBaHus rpagukoB GyHKINH.

Ob6nacTp onpeneneHus ¥ MHOKeCTBO 3HaueHur ¢yHkimu. Hynu ¢yakinuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIe M HeuéTHble GyHKIuU. [lepuommyeckue dyHkimu. [IpoMexyTkn
MOHOTOHHOCTH (pyHKIMHU. MakcuMyMbl U MUHUMYMBI (yHKIMU. Hanbomnbiiee 1 HauMeHbIIee
3Ha4YeHMs (PYHKIIUN HA TTPOMEKYTKE.



Jluneiinas, kBagpaTu4Has ¥ ApOOHO-TMHEHHAs GYHKIIUN. DIIEMEHTapHOE UCCIICI0BaHUE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LI€JbIM Ioka3areneM. EE€ cBoiicTBa U rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-OM CTerneHW Kak (PYHKIMHM OOpaTHOM CTENEHH C HATypajJbHBIM
IIOKA3aTeJIEM.

[TokazarenbHas U Jorapudmuueckas QyHKIHH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpadukoB PYHKITUH AJI PEHICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUECKUX  (YHKIUH
YHCJIOBOI'O apryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCUMOCTEM.

Havyana maTeMaTH4ecKOro aHajamu3a

[TocnenoBarenbHOCTH, CLIOCOOBI 3a/1aHUS NOCIEI0BATENbHOCTEH. MeTol MaTeMaTH4ecKoi
UHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEOBATEIbLHOCTU. VcTOpHs BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJIn3a OECKOHEYHO MaJIbIX.

Apudpmernueckass U reoMerpuueckas —nporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW IMPOrpeccCui.
JIMHENHBII M SKCHOHEHUHAIbHBIM pocT. Yumcno e. @DopMmysna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHUs] PEAJIbHBIX 3aa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBable ¢yHKIMM M uX cBoWcTBa. Toukm paspbiBa. ACHMOTOTH TpadUKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToJ MHTEpBAJIOB JJs PELICHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

ITepBas u BTOpas npousBoaHble GyHKIUHU. OnpeaeseHue, reOMeTpUIecKuil U GU3NIeCKuit
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[TpousBonHbIe 35eMeHTapHbIX (yHKUUH. [Ipon3BoaHas CyMMBbI, IPOU3BEACHHS, YACTHOIO
Y KOMIO3ULIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Omnepalvy HaJ] MHOXKXECTBAaMU M WX CBOMcTBa. Jlnarpammel Ditiepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Ul ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YeCKOro  OoOBEKTa,  CIEIACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIbHBIE YPABHEHHUS.

11 KJIIACC

Yuciia ¥ BbIYHMCICHUSA

Hatypanbnuble n nenble uucna. [IpumeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHUCE,
HauOonbIui obmui nenurens (nanee — HOJl) u Haumensiiee obmee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYJIIO, alropuTMa EBKina s pelmenus 3a4ad B LENIbIX Yhciax.

KomnekcHele uymcna. AnreOpandeckass W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIIJIEKCHOTO 4Hcia. Apu(MeTHdYecKrue ornepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. dopmyna Myaspa. KopHu N-oii cTenenu m3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCed I pelieHus (U3NYeCKUX |
T€OMETPUYECKHX 3a1a4.

YpaBHeHUs M HEPABEHCTBA

CucremMa U COBOKYITHOCTh YpPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
CIIeCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPHUYECKUX YpPaBHEHUH C TOMOINBID TPUTOHOMETPHUYECKOM
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILLIEHNUs TOKA3aTENbHBIX U JIOrapu(pMUIECKIUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUSI UPPALMOHATIBHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM W COBOKYIHOCTEH  pallMOHAJIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUMN, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a1ad U
3ajjady U3 pa3iIMuyHBIX 00JacTeldl HayKM M PpEeaJbHOM JKM3HU, HMHTEPIpeTaluss HOJyYEeHHBIX
pe3yNbTaTOB.

DOyHKIUM U rpapuKu

I'padux xommnozuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

I'paguueckue MeToabl peLIeHHs YpaBHEHHMM M HepaBeHCTB. ['paduueckue MeTombl
pelIeHus 3a/1a4 C apaMeTPaMH.

Hcnonb3oBanue rpapukoB (QyHKUIMH A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHOW KU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpymeHeHre POU3BOIHOM K MCCIEN0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb U AKCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHN I HeNTPephIBHOM (QyHKIIMM Ha OTpe3Ke.

IIpuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEHICHUS B IPHUKIAJAHBIX
3ajjayax, A ONpEJeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (opMysinod HiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

HNurerpan. ['eomeTpruyecknil CMBICII MHTETpalia. BeluncieHne ONpeneéHHOro HHTerpaia
no ¢popmyne Hetorona-Jleitbauma.

[IpumeHeHune wuHTErpana Juid HaXOXKJIEHHs IUIOMIAAeH IMIIOoCKUX ¢Uryp u 0o0bEMOB
r€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBAHUE
peabHBIX MPOIECCOB C MOMOIIBIO AH(PepeHINaTbHBIX YPAaBHEHUH.



IIJIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUS VYYEBHOI'O KYPCA <«AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYArOMIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATh C COLIMAIBHBIMH WHCTUTYTAaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIEHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOTI'O CO3HAHMS, 3TUUECKOTO MOBEJICHHS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peHICHHWH, pacCyXIeHUH, BOCIHPUUMYUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3andeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATETbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYIO0JI00US, HHTEPEC K Pa3IUYHbIM cdepam
MpoeCCUOHAIBHON AESTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeéMaTHYeCKOMY OOpa3OBaHHIO H
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COLUAIBHO-
SKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO — XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTU OKPYKAIOILIEH Cpelbl, MIaHUPOBaHUE
MTOCTYIIKOB M OIIEHKH WX BO3MOYKHBIX TIOCIICJICTBUM JIJISI OKPYXKAIOMIEH CPEIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HaykKu Kak cepbl
YEJIOBEUECKOW NESATEIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYMMOCTHU IS PA3BUTHSI [TUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh IPOSKTHYIO U MCCIIEIOBATEILCKYIO AEATEILHOCTh HHAUBUAYATHHO U
B IpYIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe AelCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBIISITh M XapaKTEPU30BaTh CYILIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONPEAETICHUS MOHATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMH, OCHOBAHHS JUII OOOOIIEHHS |
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEUYUs B (akTax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IpelylaraTb KPUTEpPUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U WMHIYKTUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPXKACHUHN (IpsiMble U
OT IPOTUBHOIO), BBICTpAaUBaTh ApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BBIOMpPATh CIOCOO pemieHus y4eOHOW 3amaun  (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIIMM ¢ YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpEUHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(GbopMUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEJIbHO — CIUIAHUPOBAHHBI  HKCHEPUMEHT, HCCIEJI0BaHHE 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOTO OOBEKTa, SIBJICHUS, IPOLIECCA, BbISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 000OIIEHUSI U BBIBOJBI IO pe3yJibTaTaM IMPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIABUIaTh NPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JePUUUTHI MHPOPMAINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U JAJIS
pEILeHNUs 3a]a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  PAa3JIMYHBIX THUIIOB, AaHAJIW3UPOBATh,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBaTh MHMOPMAIMIO Ppa3IUYHBIX BUAOB U (HopMm
IpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHpOpMalMIO, TPEACTaBIATh €€ B pa3iMuHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBbHO  Cc(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0I1eHus], SICHO, TOYHO, TPAMOTHO BBIPa)KaThb CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCHBMEHHBIX
TEeKCTaX, JaBaTh IIOSICHEHHs 10 XOJy pEHIeHUs 3aJa4yd, KOMMEHTHPOBAaTh IOJYYECHHBIN
pe3ynbTar;



B X0j/i¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY O0OCYXIAEMOW TEMbI, MPOOIEMBI,
peLHaCMOI\/'I 3aa4yy, BBICKA3bIBaTb MACHU, HAIICJICHHLIC Ha IMOUCK PCHICHHUA, COIIOCTABJIAATH CBOU
CYXJICHUS C CYKICHUSMHU JPYrHMX YYaCTHUKOB JHAaiora, OOHapyXKHMBaTh Pa3inive U CXOJCTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NPEICTaBIATh PE3YJIbTaThl PEIICHHs 3a7add, JKCIEPUMEHTa, WCCIECIOBAHMS, MPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS € Y4ETOM 3aJad  MPEe3CHTAUud H
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHUS

Camoopranuszanus:

COCTaBJISITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOUpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLUOHAIBHBIH HHTEJIEKT:

BJIQ/IETh HaBBIKAMH [MO3HABATEIBbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
U MBICIUTENBHBIX TPOIIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3yabTaTa pelIeHrus MaTeMaTHUeCKO 3a1auu;

IPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIH U YCIOBHUSIM, OOBICHATH NPUYUHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB NESATEIBHOCTH, HAXOAUTh OIIMOKY, /aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemieHNr y4eOHBIX 3aJay, MPUHAMATh LEJIb COBMECTHOM JeATENbHOCTH, IUIAHUPOBAThH
OpraHHU3aII0 COBMECTHON paboThl, pacmpenenarTb BUABI padoT, TOTOBapHBaThCs, OOCYKIATh
MIpOILIeCC U Pe3ybTaT paboThl, 00001IaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CykIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBHIMOJHATH CBOIO 4YacTh PabOTHI M KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

MNPEIMETHBIE PE3YJIbTATHBI

K konny oOyuenuss B 10 kiacce oOyyaroluiicsi MOMYYHUT CIEIYIOIIME IpEeIMETHbIE
pe3yibTaThl 1O OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHUYECKOIo aHaJIu3am:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: PALlMOHATILHOE YHCII0, OECKOHEUHAs! epruoanyecKas
JpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA pallMOHAIBHBIX M JAEHCTBUTEIbHBIX
YHCell, MOyJb AEMCTBUTEIBLHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PeLICHHsI MPUKJIAIHBIX 3a]1a4 U3 pa3IMYHbIX OTpaciieit
3HAHWM U peasbHOM )KU3HU;

OPUMEHATh TPUOTIDKEHHBIE BBIYUCICHUS, NMpaBWJIa OKPYIJICHUS, MPUKHUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO ONEpUpPOBaTh IMOHATHEM: CTENEHb C LEJbIM I0Ka3aTeleM, HCIOIb30BaTh
NOAXOAIIYI0 (OpMY 3amUCH JIEHCTBUTENbHBIX YHCEN JUIsl pEelIeHHs NMPaKTHUYEeCKUX 3afad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETEHU;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: CTETIEHb C PallMOHAJILHBIM IT0Ka3aTelIeM;



CBOOOJHO ONEpUPOBAaTh IMOHATUAMHU: JIOTapU(PM dYKCcIa, OECATUYHBIE M HaTypalbHbIE
J0TapuQMmBbl;

CBOOOJIHO ONEpPUPOBATh IMOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAaHICHC YHCIOBOIO
apryMeHra;

OIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  ONEpUpOBaTh  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U yPaBHEHUSA-CIICJCTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALUOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METOJ] HUHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJIHO ONEpUpPOBaTh MOHATHSMU: MHOTOYIEH OT OJHOM IMEPEMEHHOH, MHOIOYJIEH C
HenpiMA - KodpQUIUEeHTaMH, KOPHHM MHOTOWIEHA, NPUMEHATh JeJeHHEe MHOrowWwIieHa Ha
MHOI'OYJIEH ¢ OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOJHO ONEpUPOBATh TMOHSATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNIUTeNIb MAaTpullbl 2 X 2 W €ro IeOMEeTPUYECKMH CMBICI, HUCIOJIb30BaTh CBOMCTBa
onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENH sl PELIECHUS
CHUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C IOMOLIbI0 CHCTEMbI
JUHEHHBIX YPaBHEHMM, HWCCIENOBaThb IIOCTPOEHHBIE MOJEIM C IIOMOIIbIO MaTpull H
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIs TpeoOpa3oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ [IPE0Opa30oBaHUsl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIUX CTENEHU C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMCTBA JIOrapupmoB Uil mpeoOpa3oBaHus  JIOrapu(pMUUECKHX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppAalMOHANbHbIE,  IIOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PAaBHOCWIIBHBIX MEPEX00B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpUYECKHE  (QopMyibl JUIsi  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOZHO ONEpPUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEeo0Xo1uMble (OPMYIIBI JUTSl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pealbHblE€ CHUTYallMd Ha $3bIKE aireOpbl, COCTAaBIATH BbIPAXKEHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJadyM, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIB30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMNEpUPOBATH MOHATUAMU: (PYHKLHSA, COCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpatHble (QyHKUIUM, KOMMO3uUs (yHKIMHA, rpaduk (yHKIMH, BBIIONHATH 3J€MEHTapHbIE
npeoOpazoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONpEJENEHUs] M MHOXKECTBO 3HAaYEeHUH
GbyHKIMM, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPHUPOBATH MOHATHAMU: YETHBIE U HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMM, MAaKCHMyMBl W MHHUMYMBI (YHKIIWH,
HauOoJIbIIIee M HaMMEHblIIee 3HaYeHNEe (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATUAMHU: CTENEHHas (QYHKIHS C HATypaJbHbIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMM C HaTypajJbHBIM W LIEJNBIM IOKa3aTeieM, rpaduk
KOpPHSI N-O CTeNeHN KaK (YHKIIMH 0OpaTHOW CTENEHH C HAaTypaJIbHbIM ITOKa3aTeleM;

ONEepUpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApPOOHO-IMHEHHass (QYyHKIUH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBaHUE U TIOCTPOCHHUE UX TPaPHUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH: IOKa3aTellbHas M Jorapupmuueckas (yHKIUU, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pElIeHHs YpaBHEHUH;



CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OINpE/eIeHUe
TPUTOHOMETPUUYECKUX (PYHKIUN YUCIOBOTO apryMeHTa;

UCIMOJb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
pelIeHNH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (OpMyIaMu
3aBUCUMOCTH MEXJly BEJTUUYNHAMY;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATHAMHU: apupMeTHUYecKass U reoMeTpudeckas Hporpeccus,
0eCKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKasi IPOTPECCHs, TMHEHHBIN U SKCIIOHEHIMAIBHBIA POCT,
(bopMyIa CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHNUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH IS PELICHUS PETbHBIX 33134 MPUKIAJTHOTO XapaKTepa,

CBOOOJHO  ONEpUPOBaTh  IOHATHSAMM:  IOCJIEAOBAaTEIBHOCTh, CIOCOOBI  3a/laHUs
MIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPaHUMYCHHBIE TTOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHalIn3a OECKOHEUHO MallbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: HENPEPBIBHbIC (DYHKIMH, TOYKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIUH;

CBOOOJTHO OTEPHPOBATH MOHATHEM: (DYHKIHMS, HENpephIBHAas Ha OTPE3KEe, NMPUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peILieHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATHUAMHU: TIE€pBas W BTOpas MNPOM3BOAHBIC (DYHKIIHH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIYUCIISIT TPOM3BOJHBIE CYMMBI, IPOW3BEICHHS, YaCTHOTO W KOMITO3UIIMH JBYX
(GyHKLUH, 3HATh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

UCTIOJIF30BaTh TE€OMETPUUYECCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JUTsl PEIICHHS 3a/1a4.

MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: MHOXKECTBO, OTIEPALINU HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCaHUsI PeabHbIX MPOLECCOB
U SIBJICHUH, IPY PEUICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEepUpOBaTh MOHATHAMM: OIpEJe/IeHUe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YECKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIC YpPaBHEHUS U
HEpPaBEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaroluiicsi MONYYMT CIEIYIOIIME IpEeIMETHbIE
pe3ysbTaThl MO OTJCIBHBIM TeMaM pabodeil mporpaMmsbl yueOHOro Kypca «Anrebpa M Haudana
MaTeMaTHYECKOTO aHAIIN3ay:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHATHUSMH: HATypajJbHOE W IEJ0€ YHCIO, MHOXKECTBA
HaTypaJbHbIX U LIEJBIX YHCEJl, UCIOIb30BATh NMPU3HAKH AeauMocTH nenbix yucen, HO u HOK
HATYpaJIbHBIX YHCEIN ISl PEHICHUs 3aa4, IPUMEHATh anroput™M EBkinnaa;

CBOOOJTHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3aIUCHIBATh HaTypajJbHbIE YHCIIa
B Pa3JTUYHBIX TTO3UIIUOHHBIX CUCTEMAaX CUMCIICHHS,

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCce, MPEICTABIIATh KOMIUIEKCHBIE YHCIa B alre0pandeckoil U TPUTOHOMETPUIECKOH (opme,
BBINOJIHATH apUPMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUAMHU:  HppAlMOHANbHbIE,  IIOKa3aTelbHbIE U
JorapupMHUUECKUEe HEPABEHCTBA, HAXOAUTh X PEHICHHUS C MOMOIIBI0 PABHOCHIBHBIX MTEPEX0IOB;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPHMEHSTh
HEo0Xo1uMble (OPMYIIBI JUTS pEILICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJTHO OTIEPHUPOBATH MOHIATHUSMHU: CHCTEMa M COBOKYITHOCTh YPaBHEHUI W HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI i CUCTEMBI-CIIC/ICTBUS, HAXOIUTh PEIICHUsI CUCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapu(PMUYECKUX ypaBHEHHH U
HEPaBEHCTB;



pemate palioHajbHble, HWpPpPALMOHANBHBIC, I[IOKa3aTelbHblE, JorapudMuyeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep KAIlle MOYJIU U MapaMeTphl;

NPUMEHSTH TpaduuecKre METOIbI ISl PEeLICHUs] YPaBHEHUI U HEPABEHCTB, a TakXKe 3a/1a4
C IapaMeTpamu;

MOJICJIMPOBaTh peajibHble CHUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA W HUX CHUCTEMbl IO YCIOBHUIO 3aJaud, HUCCJEJ0BATh IOCTPOCHHbBIC
MOJIEJIH C UCIIOJIb30BAHKEM arrapaTa anreOpbl, THTEPIPETUPOBATh MTOJYUYECHHBIH pe3ylbTar.

DyHKIUHA U TPaGUKH:

CTPOUTH rpa@uKu KOMHO3UIHMH (PYHKUIUN C IMOMOIIBIO 3JIEMEHTAPHOIO UCCIIECIOBAHUS U
CBOMCTB KOMITO3HIIUU ABYX ()YHKIIHIA,

CTPOUTh TIeoMeTpHuecKkre oOpa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPAWHATHOU
IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHSTh QYHKIUU JJI1 MOJICTHPOBAHUS M HCCIICIOBAHUS peaTbHBIX MPOIIECCOB.

Hauyana maTemaTn4yeckoro aHajamsa:

UCIIOJIb30BaTh IPOM3BOJIHYIO JUIS HCCIEAOBaHHS (YHKIIMM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HAXOJUTh HaNOOJIbIIICe U HAMMCHbIIICE 3HAYCHHS (DYHKIIMHA HEPEPHIBHON Ha OTPE3KE;

MCII0JIb30BaTh IPOU3BOAHYIO UISI HAXOKICHHSI HAWY4dILIEro PElICHHs] B MPUKIATHBIX, B
TOM YHCJIE COLMAJIbHO-d’KOHOMHYECKHX, 3aJayax, JJIsI ONpPEACIICHUS CKOPOCTH U YCKOPEHHS
mpolecca, 3aIaHHOr0 GOPMYIIOi UITH TPaPuKOM;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: TIEPBOOOPaA3Has, ONPEACIEHHBIN HHTETPaJ, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH UHTerpan mo ¢opmysne HproToHa-
JletiOnuna;

HAXOJHTh IJIOMAAN MIOCKUX (GUTYpP U 00BEMBI TENT ¢ TOMOIIBIO HHTETpaa;

MMETh MPEJICTABICHUE O MATEMATHYECKOM MOJCIIMPOBAHUM HAa MPUMEPE COCTABJICHHUS
muddepeHINaTbHBIX ypaBHEHU;

pemath MPUKIAIHBIC 3a/1a4¥, B TOM YHCIE COIHAIbHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeICTBAMH MAaTEMATHYECKOT0 aHaJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoabnbie  Tlpakruyeckue o0pa3oBaTesbHbIE
padoTshI padoThI pecype
MHOXECTBO NEHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U o4 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
2 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
EJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0i CTEICHN. 15 1
WppaunoHaibHble YpaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpuveckre BIpaKESHUS U 29 1
ypaBHEHHUS
7 ITocnenoBareabHOCTH U POTPECCUH 10 1
8 HenpepsiBable GpyHKuu. [IpouszBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoJsnuecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 UHTETpal 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonansHele, MOKa3aTENbHbBIE U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KowmriekcHbie yncna 10 1
6 HatypanbHble 1 1iesbie uncna 10 1
CucreMsl palioHaIbHBIX, UPPALXOHATIBHBIX
7 [I0KAa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1
ypaBHEHUH
8 3aza4yu ¢ napaMmeTpamu 16 1
9 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB DJIeKTPOHHbIE
mudpoBLIe
New/m Tema ypoka Bcero Kontposnubre OGI?le;OBaTeJILHLIe
padoTbI pecypebi
1 MHO)KeiCTBo, ofepalny HaJl MHOXKECTBAMU U 1
HX CBOMCTBA
2 Huarpammbl Diinepa-Benna 1
3 [IpuMeHeHrne TeopPEeTHKO-MHOKECTBEHHOTO 1
ammapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEUYHBIC TIEPHOINICCKHE JPOOH
Pannonansheie unciaa. OOBIKHOBEHHBIC U
3) JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHE TPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelieHust MPUKIAIHBIX 3a]a4
v [Ipumenenue qpobeit U MPOLEHTOB JIst 1
pelIeHus TPUKIATHBIX 3a7a4
8 JlericTBUTeNNbHBIE YUCIIa. PallioHaIbHbBIE U 1
WppAIMOHATILHBIE YHCIIa
9 Ava/I(i)MeTI/IHGCKI/Ie OIIEpPALINH C 1
JIEMCTBUTEIHbHBIMH YHCIAMU
10 Mo;gynb JIEMCTBUTEIIHOTO YHUCIIA U €r0 1
CBOICTBa
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa
11 OKpYTJIEHUS, IPUKUKA U OLICHKA 1
pe3ynbTaTa BRIUMCIECHUN
12 OcCHOBHBIE METO/IBI PELLIEHNUS LENbIX U 1




13

14

15

16

IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABCHCTB

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

OcCHOBHBIE METO/BI PEILIECHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOrouI€Ha HAa MHOTOUJIEH C
octatkoM. Teopema besy

MHorousieHsl ¢ LelIbIMU KOG UIIEHTaMHU.
Teopema Buera

17
18

19

PenieHue cucteM JTMHEWHBIX YpaBHEHHH
PenieHue cuctem JTMHEWHBIX YpaBHEHHHA
Marpwuiia CUCTeMbI TMHEHHBIX YPaBHECHU.
Ornpenenurens MaTpUIlbl 2%X2, €ero
TE€OMETPUUYECKUN CMBICT M CBOMCTBA;
BBIUKCJICHHE €r0 3HAUCHUS

20

Onpenenurens MaTpuibl 2X2, ero
reOMEeTPUYECKUI CMBICT U CBOMCTBA;
BBIYUCIICHHE €r0 3HAUYCHUS

21

22

23

[IpumeneHne onpenennuTens s peleHus
CHCTEMBI JINHENHBIX YPAaBHEHUN
Pemenue npuknaaHpixX 3a1a4 ¢ MOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN
Pemenue npuknaaHeix 3a1a4 ¢ NOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHHI

24

KonTponbhas pabota: "Pannonanbhble
ypaBHEHHUs U HepaBeHCTBa. CrucTeMsl
JUHEHHBIX YpaBHEHUN"

25

DyHKIHUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.




B3aunmuo obparnbie pynkiun. Kommosumms
byHKIHHA
I'paduk Gyakmmu. SnemMeHTapHbBIC

26 .
npeoOpa3oBanus rpapukoB GyHKIUN
Ob6nacTp onpeneneHuss 1 MHOKECTBO

27 3HaueHui Gpynkuuu. Hynm pynkuuu.
[TpomexyTKH 3HAaK MOCTOSTHCTBA
UéErHple 1 HEUETHBIE (PYHKITHH.

28 [Tepuoanueckue pynkiuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIHH
MaxkcuMyMBbl 1 MUHUMYMBI (DYHKITHH.

29 Haubonpiiee 1 HauMeHbllIee 3HaYCHHE
(GYHKINU Ha TPOMEKYTKE

30 JluneliHasi, KBaJpaTU4Has U JpOOHO-
nuHeWHas QyHKINH

31 DJeMeHTapHOe UCCIIEIOBAaHHUE U TIOCTPOCHUE
rpadukoB 3TuxX GyHKIKH

30 DeMeHTapHOe UCCIIeI0BaHUEe U ITOCTPOCHUE
rpadukoB 3TuX GyHKUIMN

33 CreneHsb ¢ 11eTBIM TOKa3aTesneM. buaom
Herorona

34 CreneHsb ¢ 11eTbIM TOKa3aTeneM. bunom
Herorona

35 CrenenHas GyHKIHUS C HATYpaJIbHBIM U
1eNIbIM MoKa3aTesieM. E€ cBolicTBa U rpadux

36 KonTponbnas pabota: "Crenennas
¢ynkuus. E€ coiicTBa u rpadgux"

37 Apudmernueckuit KopeHb HaTypaJbHON
CTETICHU H €r0o CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaJbHON
CTETIEHH U ero CBOMCTBa

39 [IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHI,




COACPpKAMNX CTCIICHU U KOPHU

40

41

[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COJIepXKaIINX CTEIIEHU U KOPHU
[TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIEpXAIINX CTEIIEHH U KOPHU

42

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
METO/bl PELICHHS UPPALMOHATBHBIX
ypaBHEHU I

43

Wppaunonanbubie ypaBHeHUs.. OCHOBHbBIE
METO/Ibl PELICHUS UpPAMOHAIBHBIX
ypaBHEHU U

44

45

HppaumonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
UPPALMOHAIBHBIX YPABHEHUN

46

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VPPALMOHAIIbHBIX YPABHEHUM
PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VPPALMOHAIBHBIX YPABHEHUN

48

49

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
VPPALMOHAIIbHBIX YPABHEHUM
CaolicTBa U rpauK KOpHsI N-Oi CTENeHU

Kak (PyHKIIMU OOpaTHOMW CTENEeHH ¢
HATYpaJIbHBIM ITOKA3aTelIeM

50

CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH
Kak (PyHKIIMHM OOpaTHOW CTENEHH ¢
HATYpaJIbHBIM ITOKA3aTelIeM

51

KonTponbnas pabota: "CsolicTBa u rpapuk
KOpHsI N-oi creneny. MppanmonanbHele
ypaBHeHHUA"

52

Crenens ¢ palrOHAJIBHBIM IIOKAa3aTCJICM U




€€ CBOIiCTBa

Crenens ¢ palrOHAJIbHBIM ITOKAa3aTCJICM U

53 . 1
e¢ cBolicTBa
CrerneHb ¢ paliOHAIbHBIM [TOKA3aTeIeM U

54 . 1
e€ cBoiicTBa

55 [oka3zatenpHast GpyHKIMS, €€ CBOIICTBA U 1
rpaduk
Hcnons3oBanue rpaduka KLU JIS

56 % 1
pelIeHus YpaBHEHUN
Hcnons3oBanue rpaduka KIUH JIS

57 5 1
pelIeHUs YpaBHCHUH
[Toka3zarenbubie ypaBHeHUss. OCHOBHbBIE

58 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
ypaBHEHUH
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
ypaBHEHUU
[Tokazarenbubie ypaBHeHUsS. OCHOBHBIE

60 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX 1
ypaBHEHUU

61 KonTponbnas pabora: "[lokazarenbHas 1
¢byukmus. [TokasarenbHble ypaBHeHUS"

62 Jlorapudwm uncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm uncna. CBoicTBa Jorapudpma 1

64 Jlorapudm yucna. CoiicTBa gorapudma 1

65 JlecsiTuuHble ¥ HaTypaJIbHbIE JIOTapU(PMBI 1

66 JlecATUYHBIE U HATYypaJIbHBIC JTIOTapH (MBI 1

67 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

68 [TpeoOpa3oBanue BRIpAXKEHHUN, COACPIKAIIIX 1

Jorapupmbl




[IpeobpazoBanue BeIpaXXxeHUU, COAECPKAIINX

69
sorapudmbl

20 Jlorapudmudeckas hyHKIMs, €€ CBOKWCTBA U
rpaduk

71 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U
rpadguk

79 Hcnonp3oBanue l"pabe/IKa byHKIMM 1715
pelIeHns ypaBHEHUH

73 Hcnonb3oBanue rpa:bmca byHKIMH 17151
peleHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/bI pelIeHus Jorapu(PMUIECKUX
YpaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
jorapu(pMUUECKUX YpaBHEHHA

78 PaBHOCHITBHBIE TIEPEXO/IBI B PEILICHUU
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabdora: "Jlorapugmuueckas
¢byukuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIIOBOTO apTyMEHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC




YHUCJIOBOT'0 apryMEHTa

Tpuronomerpuueckas OKpyKHOCTb,

84 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKLUH YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(YHKLMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKHX 1
BBIpOKEHU I

91 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BbIp)KEHU I

92 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKHX 1
BBIpOKEHU I

93 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BBIpQKEHU I

94 Pemienne TpUroHOMETpUYECKUX YpaBHEHUN 1

95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Perienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

97 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Perienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

99 Pemenne TpUroHOMETpUUECKUX ypaBHEHU I 1

100 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

ocienoBareibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

thHOTOHHHBIIOFpaHquHHHe

103 MoCJIeI0OBaTeILHOCTH. MIcTOpus aHanu3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuueckas nporpeccust

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccus

107 Cymma 6CCKOH6:1HO yObIBarouiei
reOMEeTPUUECKON porpeccuu

108 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX POLUEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

110 Vcnonb30BaHue Nporpeccuu s pelieHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 'I'<OHTpOJ'H>Ha$I pabora:

ITocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbiBHbIE QYHKIIMU U UX CBOICTBa

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMI

114 CpoiicTBa (hyHKIMHA HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpE3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




[IpuMeHeHne CBOMCTB HENPEPBIBHBIX

119 N 1
GbyHKIMH 1S perenust 3a1a4
120 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX 1
GYHKIUH 1S peleHust 3a1a4
121 [lepBas u BTOpast Npou3BOIHBIC (PYHKIIUU 1
199 OHpGI[eJIeHI/If), rE€OMETPHUECKUI CMBICTT 1
IIPOU3BOTHON
123 Onpez[eneHHUe, (UBUYECKU CMBICIT 1
IPOM3BOIHOM
124 YpaBHeHHe KacaTeabHOU K rpaduxy 1
GbyHKITUN
195 VYpaBHeHME KacaTeabHOU K rpauky 1
byHKIIUN
126 [Tpou3BoHBIE JIeMEHTaPHBIX (PYHKUINN 1
127 [Tpou3BoHBIE JIeMEHTAPHBIX (PYHKUINN 1
128 [TpousBoHas CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO Y KOMITO3HMIIMH (DYHKITHI
129 [IpousBogHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI
130 [IpousBogHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI
131 Konrtponsnas padora: "[IpousBoanas” 1 1
139 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHu#: "YpaBHeHUs"
133 [ToBTOpeHnue, 06061IeHNE, cUCTEeMaTH3aUs 1
3HaHuM: "OyHkIMK"
134 Wroroas KOHTpoJIbHAS paboTa 1 1
135 HToroBasi KOHTpoJIbHAs paboTa 1 1
136 HOBTOPeHI/Ie, 000011eHHE, CHCTEMATU3ALIUSA 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

DJIEeKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne Npon3BOJHON K
UCCIIeIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb
U 9KCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
WCCIIeIOBaHMIO ()YHKITMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
WCCIIeIOBaHUIO ()YHKITMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpuMeHeHne npou3BOHOM K
WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U SKCTPEMYMBI

[Ipumenenre npou3BOIHOM K
Hccae0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD
U OKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
Hccae0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD
U SKCTPEMYMBI

HaxosxaeHnre HanOoJIbIIero u
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenue HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke




10

Haxoxnenne HanOOJIbIIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKIMU Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

13

[IpuMeHeHne MpON3BOIHOM IS
HaXO0XKJICHHUS HAaWTy4llIero penieHus B
MIPUKJIAIHBIX 3a]ja4ax

14

[IpuMeHeHne pOU3BOIHOM IS
HaXO0XKJICHHUS HAaWTy4IlIero penieHus B
MIPUKJIAHBIX 3aJja4ax

15

IIpuMeHeHre NpOU3BOIHON A1
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (opMyIol Ml
rpaduxkom

16

17
18
19

20

21

[IpuMeHeHne Mpou3BOHON [
OIIpEEIIEHUS] CKOPOCTH U YyCKOPEHMS
nporecca, 3alaHHOro (opMyson Uit
rpaduKoM

Komnozunus pyHKiuit

Komnozunus pyHKiuit

Komnozunus GyHKiuit
I'eomeTpuueckue o6pa3sl ypaBHEHUH Ha
KOOPJAMHATHOM ITIOCKOCTH

I'eomeTpuueckue oOpa3sl ypaBHEHHI Ha
KOOPJMHATHOM TNIOCKOCTH

R

22

Kontponbnas padota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"




[TepBooOpasHasi, 0CHOBHOE CBOHCTBO

23
epBOOOPa3HBIX

24 [TepBooOpazHble 3eMeHTapHBIX (QYHKIUH.
[TpaBuia HaX0XKJICHHS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXA€HUS IEPBOOOPAZHBIX

2% Huterpan. ['eomeTpruyeckuii CMbICIT
UHTErpaia

97 Boruncnenue onpeie€HHOro HHTErpasia 1o
dbopmyne Hetotona-JIeitbuuia

28 Boruncnenue onpeie€HHOro HHTErpasia 1o
dbopmyne Hetotona-Jleitbuuia

29 [IpumeHeHne nHTErpana Ui Hax 0K ACHUS
TUIOMIA/IeH TUTOCKHUX (PUTYP

30 [TpumeHeHne UHTErpaIa A1l HAXOXKACHUS
00BEMOB reOMETPUYECKHX TEJ

31 [Tpumeps! pemienuii uddepeHnnaIbHbIX
YpaBHEHUU

32 [Ipumeps! pemennii qudpepeHnnaIbHbIX
ypaBHEHUH
MaremaTrnueckoe MOAECIMPOBAHUE

33 pEaJIbHBIX MTPOLIECCOB C MTOMOLIBIO
¢ depeHINaIbHbIX YPAaBHEHHUH

34 Kontponbnas padota: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U TrpaduKu

6 TpuronomeTpuyeckue QyHKIHH, UX
CBOWCTBA U TpaduKH

37 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBA U TpauKu

38 TpuronomeTpruyeckue QyHKIIHH, UX




CBOWCTBA U TpapuKu

39

40

41

42

43

Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U IrpaMKu

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OTOOp KOPHEH TPUTOHOMETPUUECCKHX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHYECKOU OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPHUICCKHUX
YpaBHEHUH C IIOMOIIIBIO
TPUTOHOMETPHYECKOH OKPYKHOCTH

44

45

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

Pemenue Tpuronomerpudyeckux
HEpPABEHCTB

46

47

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB
PelreHne TpUroHOMETpUYECKUX
HEPABEHCTB

48

49

KonrtponsHas padora: "['paduku
TPUTOHOMETPHUYECKUX (YHKIIUH.
Tpuronomerpuueckrue HepaBeHCTBA'

OcHoBHBIC MCTOJbI pCHICHUS
IMOKa3aTCJIBHBIX HECPABCHCTB

50

51

OcHOBHEBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

OcHoBHBIC MCTOJbI pCHICHUSA
IMOKa3aTCJIbHBIX HEPABCHCTB




OcHoBHBIC MCTOJbI pCHICHUS

52 MOKa3aTeIbHbIX HEPABEHCTB
53 OcHOBHBIE METOABI PELICHUS
norapu)MIUYECKUX HEPABEHCTB
54 OCHOBHBIE METOBI PELICHUS
jorapuMUUECKUX HEPABEHCTB
55 OcHOBHbIE METOBI PELICHUS
norapu)MUYECKUX HEPABEHCTB
56 OCHOBHBIE METOBI PELICHUS
norapuMUUECKUX HEPABEHCTB
57 OCHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB
59 OcHOBHBIE METOABI PELICHUS
HPPAIMOHAIILHBIX HEPABCHCTB
59 OCHOBHBIE METOBI PEIICHUS
UppallMOHATILHBIX HEPABEHCTB
60 OcHOBHBIE METOABI PELICHUS
HPPAIMOHAILHBIX HEPABCHCTB
61 I'padmueckue MeToap! peieHs
UppallMOHATIFHBIX YpaBHEHUI
62 I'padmueckue MeToap! peieHs
UppallMOHATIFHBIX YPaBHEHUI
63 I'padmueckue meToab petiieHus
MMOKa3aTeIbHBIX YPABHCHHMA
64 I'padmyueckue MeTOABI pelicHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeToabI perieHus
Jorapu(PMUYECKUX YpaBHEHUN
66 I'padmyeckue MeTOBI pelIeHUS
norapuMHUYECKUX HEPABEHCTB
67 I'padmyeckue MeToAbl perieHus

Jorapu(MHUIECKUX HEPABEHCTB




68

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpaBHEHUU

69

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpaBHEHUU

70

I'padmyeckue MeToAbI pericHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPABCHCTB

71

I'padmyeckue MeToabI pemicHUS
MOKa3aTeIbHBIX U JorapupMUIecKux
HEpPABEHCTB

72

KonTponbnas padora: "UppatnnonanbHele,
MIOKa3aTeNIbHbIE U JIOTapU(PMUIECKue
HepaBeHCTBa"

73

74

75

KommekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILIEKCHOI'O YHCIIa

KommnnekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUECcKast (OopMbI 3arucu
KOMILIEKCHOT'O YHCIIa

Apudmernueckue oneparum ¢
KOMILUIEKCHBIMM YHCIIaMU

76

77

Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

79
80

®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMIIJIEKCHOT'O YHUCIIa

®opmyna Myaspa. Kopau n-oii ctenenu us3




KOMIIJICKCHOT'O YHucCJia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJId

81 perieHust GU3NIECKUX U T€OMETPUICCKUX 1
3aja4

82 KOHTR‘OHBHaH pabora: "KomrmuiekcHsie 1
qucia

83 HarypanbHble u 1ienpie yucia 1

84 HarypanbHble u 1ienpie yucia 1

85 [IpuMeHeHHE TPU3HAKOB JICTUMOCTH IEITBIX 1
qucen

86 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
qHCe

87 [IpuMeHeHHE TPU3HAKOB JICITUMOCTH IEITBIX 1
yucen: HOJl u HOK

88 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
gucen: HOJI m HOK

89 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH TIEITBIX 1
YHCell: OCTaTKU MO0 MOAYITIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
YHCell: OCTaTKU MO0 MOAYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX

91 qucell: AITOPUTM EBKIHIA TS pemieHus 1
3a/1a4 B LIEJIBIX YMCIIaX

92 KOHTp"OJ'ILHa}I paborta: "Teopus LenbIx 1
qHCe
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI- 1
CIICICTBUS
Cucrema ¥ COBOKYITHOCTh YPAaBHEHHMI.

94 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI- 1
CIICICTBUS

95 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U 1




COBOKYITHOCTEH palliOHAJIbHBIX YPABHEHUI

OCHOBHBIE METOBI PEUICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIlliOHATbHBIX
YpaBHEHUU

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

97 . .
COBOKYITHOCTCHU IMOKA3aTCIbHBIX YPABHCHUU

OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEH I10KA3aTEeIbHbIX YPABHECHUI

98

OCHOBHBIE METOBI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(PMUUECKUX
YpaBHEHUU

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

[TpuMeHeHHE CHCTEM K PEIICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3

101 pa3IMYHbBIX 00JaCTe HayKH U peallbHOMN
KU3HU, HHTEPIIPETAIUS TTOTydYSHHBIX
pE3yNbTaTOB

[IpuMeHeHMe crcTeM K pelIeHUI0
MaTeMaTHYeCKUX 3314 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UHTEPIPETANNS TTOTYICHHBIX
pe3yJbTaToB

[IpuMeHeHre HEpaBEHCTB K PELICHHIO
MaTeMaTHYeCKUX 3314 U 3a/1a4 13

103 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, HHTEPIPETANNS TTOTYICHHBIX
pe3yIbTaToB

KonrtponsHas padora: "Cucremsl
paloOHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHeHUN"

104




105 PanmonansHble ypaBHEHHUs C TapaMeTpaMu 1

106 PanmonansHble HEpaBEHCTBA C 1
napameTpamu

107 PanrioHansHbIE CHCTEMBI € TTapaMeTpamMu 1

108 WppatnmonanbHble ypaBHEHUS, HEPABEHCTBA 1
C mapameTpaMu

109 HppanmoHaibHbIe CHCTEMBI C TapaMeTpaMu 1

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

111 [Toka3zaTenbHbIE CUCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmudeckne ypaBHEHUS, 1
HEPaBEHCTBA C apaMeTpaMHu

113 Jlorapudmuueckue CUCTEMBI C 1
napameTpamu

114 TpuroHomeTpruyecKue ypaBHEHHUS C 1
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C 1
napameTpamu

116 TpuroHomeTpruyecKue CUCTEMBI C 1
rapameTpamu
[TocTpoeHue u uccnenoBaHue

117 MaTEeMaTHIECKHX Mojiesne pealbHbIX 1
CUTYaIUH C IIOMOIIBI0 YPaBHEHUH C
napameTpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTHIECKHX MOJIeJICH peabHBIX } 1
CUTYaIUH C OMOIIBI0 CUCTEM YPaBHEHH C
rapameTpamMmu
[TocTtpoenue u uccnenoBaHue

119 MaTeMaTHYECKUX MOJIENeN peabHbIX 1

CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHHI C
rapaMeTpamu




120

121

KonrtponsHas pabora: "3anaun ¢
napamerpamu"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "YpaBHeHus"

122

123

124

[ToBTrOopenue, 06001IEHNE, CUCTEMATH3AIHS
3HaHuii: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil: "Ypapaenusi. Cuctembl
ypaBHeHUM"

IToBTOpenue, 00001IEHNE, CUCTEMAaTU3ALUS
3HaHuii: "HepaBeHncrta"

125

IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBeHncrta"
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127

[ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrpa"

IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALUS
3HaHui: "[IponsBoanas u e€ npumeHeHue"

128

129

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
3HaHui: "[IponsBoaHas u e€ npumeHeHue"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"

130

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "VIHTErpan u ero npumMeHeHue"
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132

[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "OyHkun"
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "OyHKUH"

133

134
135

[ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL
3HaHui: "OyHkun"

Hrorosas KOHTPOJIbHAA pa60Ta
Hrorosas KOHTPOJIbHAsA pa60Ta




[ToBTrOpenue, 0000IIEeHNE, CUCTEMATH3AIIS
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

136

10



YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Maremaruka: anreOpa U Hauajla MATEMaTUYECKOr0 aHallu3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaTH4ecKoro aHanmsa (B 2 yactsax), 11 kmacce/ Yacts 1: Mopakosuy AT,
Cemenos I1.B.; Uacts 2: Mopakosuu A.I'. u npyrue; noa peaakuueit Mopakosuya A.I'.,
O6mecTBO ¢ orpannueHHOM oTBeTCTBEHHOCTHI0 « IOl MHEMO3NHA»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1) YueOHuk B 2-X yacTsax AnreOpa v Hauajga MaTeMaTudeckoro ananusa/A.I". MopakoBud,
I1.B. CemenoB U3znarensctBo "MHemMoO31Ha

2) Meroauueckoe nmocooue ms yaurens / A.I'. Mopakosuy, I1.B. CemenoB

3) KonTponbusie pabotsl B.U.I'mn30ypr

4) CamoctostenbHabie padboTsl JI.A.AnekcannpoBa/ moa. pea. A.I'. MmopakoBuua

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



