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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUUMBIX B IIPOrpamMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAJIBHYIO 0a3y i HM3y4eHHS BCEX EeCTECTBEHHO-
Hay4HbIX KYpCOB, a C APYroi CTOPOHBI, (POPMHUPYET JIOTMYECKOE U aOCTPAKTHOE MBIIIJICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JpYr'MX JAucIMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HAayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKja/blBA€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHUMHHU, OWOJIOTHUH, TOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHON >XM3HM, IO3BOJSICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiageHue
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHUECKOTO aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpETH3al1io, abCTparupoBaHUWE W AaHAIOTHI0, (OPMUPYET KpEaTHBHOE M KPUTHUYECKOE
MBIIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyJaromuecs: TONyYaloT HOBBIM ONBIT pEIICHHs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
IOCTPOCHMUST MATEeMaTHUYECKUX MOJeNeld pealbHbIX CHUTyalUH, MHTEPHpPETalMHd HOIYyYEHHBIX
peIIeHM, 3HAKOMATCS ¢ MPUMEpPAMU MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAyKe U
UCKYCCTBE, C BBIJAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

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

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTE€MaTUYeCKOrO aHalM3a JIeXKHUT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIONINE COAEPIKATEIbHO-METOJMUECKre JTHHUU: «Yucna W BbIYKCICHU», «DYHKIUU WU
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauana MmaTeMaTuueckoro aHaiausza», «MHoOXecTBa U
JorHKa». Bce OCHOBHBIE CONEpPKATEIhHO-METOJAWYECKHE JHHUU HW3Yy4aloTCsl Ha MPOTSDKEHUH
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyr
Jpyra W TIOCTENIEHHO HACHIIIAsACh HOBBIMH TeMaMH M paznenamu. JlaHHBIN y4eOHBI Kypc
SBIISICTCS MHTETPAaTUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe coJepKaHue HECKOJIbKUX
MaTeMaTHYECKUX TUCHUIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHs, MaTeMAaTWYECKH aHAIU3,
TEOpHsl MHOXECTB, MaTemMaThyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromiuecs
OBII/ICBAlOT BCE 0Oojiee MIMPOKUM MAaTEMAaTHYECKHM allapaTroM, y HHX IMOCIeI0BaTeIbHO
(dopMHpyeTCs ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHHWH YYeOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTeMaTHYeCKOH 3afaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.

ConepxaTenpHo-MeTOAMYeCKass  JMHUA  «Yucna M BBIYMCIEHHS)»  3aBeplIaeT
(dbopMHpOBaHNE HABBIKOB HCIOJIB30BAHMS JIEHCTBHTENBHBIX YHCEI, KOTOpOe OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00uiero odpasoBanus. Ha ypoBHe cpennero oOriero odpazoBaHus ocoboe
BHUMaHHE yaensieTcss (OpMHUPOBAaHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHA, BKIIIOYAIOIINX B
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ce0s1 MCIIONB30BaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUAKY, BBITOIHAThH
NpUOIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIPAKEHUS, padOTaTh C MaTEeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE O0YYaroIIMMCsI MHOXECTBA HATypajbHBIX, LIEJBIX, PAllMOHAIBHBIX U
JEHCTBUTEIIBHBIX YUCEN JONOJHAIOTCI MHOXECTBOM KOMIUIEKCHBIX YHcel. B kaxmom u3 3Tux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIIM(PHUSCKUE 3aaYH U OTEepaluu: JeJICHUEe
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIEeJbIX 4YHCed, OcoOble CBOWCTBA
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONEpalny, a TaKKe H3BJICUCHHE
KOPHS  HATypaJbHOM CTEINEHM HAa  MHOXECTBE KOMIUIEKCHBIX  4Mceld.  bmaronmaps
[IOCJIEZI0BATEIbHOMY  PAacCIIMPEHMIO Kpyra MCIOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMM UX IIPUMEHEHUS JJIS PELICHUs PA3IMYHbIX 3a7a4 (GOpMHUPYETCs IpeACTaBIeHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUH MOJEIIEN pealbHOI0 MUPA, HIUPOKO
UCTIOJIb3YIOTCS] 0000IEHNE U KOHKPETH3aLHsL.

JIuaus «YpaBHEHUsI U HEPABEHCTBA» PEAJIU3YETCs] HAa NPOTSIKEHUM BCEr0 OOY4YEHMs Ha
YpOBHE cpefgHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIYyCMOTPEHO peIIeHUEe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe 00ydarommuecs: OBlIaaeBalOT
pa3IMYHBIMM  METOJAMM PELICHUS pPALMOHAIBHBIX, HWPPALMOHAIBHBIX, IIOKa3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXKe 3a]ad,
colepkamux napaMmerpsl. llomydeHHble yMEHHsS HIMPOKO MCIOJB3YIOTCA IIPU HUCCIEI0BAaHUU
(GYHKIHMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUe
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUNM (yHKUMU. J[aHHAs coleprkaTeiabHas JIMHUS BKJIIOYAeT B
cebs1 Takke (QOpPMHpPOBAHME YMEHHUH BBINONHATH Pacu€Thl MO QGopmynam, Mpeodpa3zoBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUI, a TAK)XKE BBIPAXKCHU,
colepKalmmx creneHn u Jsorapudmel. braromapst m3yueHHro anreOpandeckoro Marepuala
OPOMCXOIUT JalbHEHIlee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOIO  MBIIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JAETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIbHBIMU
dbopmaMu, IpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet >3 GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHUS MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenpHo-MeToAnYecKass TUHUS «DyHKUMU U rpadUKu» TECHO MEpeIuieTaeTcs ¢
JPYTUMH  JIMHHUSMH ~ y4eOHOTO  Kypca, TMOCKOJIbKY B  KAaKOM-TO  CMbICIE  3aJaér
MOCIIEIOBATEbHOCT, ~ M3yUeHUsi MaTepuana. V3ydeHwe  CcTENeHHOW, MOKa3aTelbHOM,
JOrapu(pMHUUECKON M TPUTOHOMETPUUECKUX (DYHKIMHA, UX CBOMCTB U Tpa(UKOB, UCIIOIb30BaHUE
GyHKIOUN Uid peuieHusl 3ajad U3 JpYTUX y4eOHBIX IMPEJIMETOB U PEalbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PELICHUEM YPaBHEHHMH U HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHUMaHuE yaensercs (QOPMHUPOBAHUIO YMEHMsS BbIpaXarbh (opmynamu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, HUCCIEI0BATh MOJyYeHHbIE (DYHKIHH, CTPOUTH
ux rpaduku. Marepuan STOHM coiepKaTeNbHON JIMHMM HAalleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIONIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEIHYMHAMH B pa3iuyHoOi (opme:
aHAJTUTUYECKOM, Trpaduyeckoil W cioBecHOM. Ero wusydeHue crmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUsS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETH3alHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas 1nHusA «Havana MaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U MPUKIAIHBIX 3a7ad, JOCTYMHBIX 00yJarolIuMcs,
TaK KaK y HUX IMOSIBJISIETCS BO3MOXKHOCTb CTPOUTH I'paMKU CIOXKHBIX (DYHKIMH, ONpeaAessTh UX
HauOOoJbIIME U HAaUMEHbIIINE 3HAYEHUS, BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpPEHHs InpoueccoB. JlaHHas coaepxkaTeinbHas JIMHHAA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeJel peandbHBbIX CHUTyalui, I03BOJISET
HaxXOJWTh HAWIy4lllee pEUICHHE B MNPUKIATHBIX, B TOM YHCIE COLHUAIBHO-I)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHalu3a CHOCOOCTBYET pa3BUTHIO
abCTpakTHOr0, (OPMAIBLHO-IOTUYECKOTO U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUMH
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pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHHKE U ucKyccTBe. OOyuaronmecs
Y3HAIOT O BBIJAIOIINUXCS PE3YJIbTATAX, OJYYEHHBIX B XOJ€ Pa3BUTUS MAaTEMaTUKH KaK HayKH, U
00 ux aBTOpax.

CopgepxarenpHO-MeTOANYECKAs JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOM JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTaBICHUS TPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTWKH M MpeliaraloT Haubolee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU M €€ MPHIOKCHHHA, OHH
CBSI3bIBAIOT Pa3HbIC MAaTEMATUYECKHUE TUCLMIUIMHBI U UX IPUIIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTb OOYyYaroLIEMyCs IIOHUMaThb TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHON MaTeMaTUKU W HCIOJb30BaTh €ro JUisl BBIPAKEHHUSI CBOMX MbIciei. [pyrum
BaXHBIM IIPU3HAKOM MaTEMaTHKU KaK HayKH CJIE€NYeT IPU3HAThb CBONWCTBEHHYIO €l CTPOroCTb
00OCHOBaHMN ¥  CJIeIOBaHHE ONpEeAeNEHHBIM IpaBUiaM IOCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTAMM MAaTE€MaTH4YECKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOIO
MBILUIEHHUS] 00YYarOUINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXJICHUS HA OCHOBE JIOTMUECKUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YE€CKOr0  MOJEIUPOBAaHHUS, KOTOpblE€  MPU3BAaHBl  CIHOCOOCTBOBATH
(GbOpMHUPOBAHNIO HABBIKOB IOCTPOCHHSI MOJENIeH pealbHbIX CUTYyalluid, HCCIEAOBAHUS STUX
MoOJIeJIe C TOMOIIBIO0 ammapara aiareOpbl M MaTEeMaTHYECKOro aHaliu3a, HWHTEpHpeTaruu
MOJIyYEHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBbl B KX/l W3 PA3[eiOB MNPOrPAMMBbI,
IIOCKOJIbKY BEChb MaTepuaji y4eOHOro Kypca IIMPOKO UCHOJB3YEeTCs ISl PELICHUS IMPUKIIATHBIX
3amau. [lpu pemeHnn peanbHBIX MPAKTHYECKUX 334ad  OOydaromuecs pa3BUBAIOT
HaOJII0/1aTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCsl, HCIOJIb30BaTh
aHAJIOTHUI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlearenbHOCTh MO (POPMHPOBAHUIO
HaBBIKOB PEIICHMs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3yUEHHs BCEX TeM Y4eOHOTo
Kypca «Anrebpa 1 Hayalla MaTeMaTUYECKOTO aHATTU3ay.

Pabouass mporpamma y4yeOHOro mnpeaMeTa OpUEHTHPOBAHA HA LIEJIEBbIE HPHOPUTETHI
JyXOBHO-HPABCTBEHHOTO  PA3BUTHs, BOCIUTAHUS U  COUUAIM3AIMH  OOYy4aroUIuXcs,
chopmynupoBaHHbIe B paboueii nmporpamme Bocriutanuss MKOY BCOIIL.

Ha u3ydenue yueOHOro Kypca «Anredpa 1 Hadyajaa MaTeMaTHYE€CKOTO aHAIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 MPOLEHTOB Ul peIlieHUs IPUKIIAJHBIX 3a7a4 U3
Pa3JIMYHBIX OTPACiIel 3HAHUHN U PEATbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YucIaMU. MOIyib NEUCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJIa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcnonb3oBanue moaxoasiieit gopmMbl
3aIIUCHU ACUCTBUTENBHBIX YHMCEII ULl pELICHUS IPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOICTBa, CTENEHb C JAEWCTBUTEIbHBIM
IIOKA3aTeJIEM.

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

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LEIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JlelleHne MHOTOWIEHa Ha MHOIOYJIEH C OCTATKOM.
Teopema be3y. Muorousnensl ¢ rensivu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHU.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PELICHMS  UPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHU. PellleHre TpUroHoMeTpu4ecKuX ypaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMU. MaTpuua CcUCTEMBI JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro reoMeTpPUYECKUH CMBICI M CBOMCTBA, BBIUMCIEHHE €r0
3HAUEHUs, IPUMEHEHNUE OIPENETIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MIPUKJIAHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne MocTpOeHHON
MOJIEIIY C TOMOILBIO MAaTPHUIL] U OIIPEACIUTEICH.

ITocTpoeHrne MaTreMaTHYeCKUX MOJENEW pealbHOM CUTyallUH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PELIEHUI0 MAaTEMaTHMUYECKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
¢ynkuuit. ['paduk pyHkuun. DnemMeHTapHbIe Ipeodpa3zoBaHus TpaguKoB (yHKIMHA.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. UETHbie M HeuéTHble QyHKuMU. [lepuognueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (pyHKUIHH. MakcuMyMbl 1 MUHUMYMbI GyHKUunMU. HanOosnbliee n HanMeHblee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.



JluneliHasi, KBaJipaTU4YHas U JpoOHO-THHENHHas! GYHKIUU. DIEMEHTapHOE HCCIeI0BaHUE U
MOCTPOEHUE UX TPadUKOB.

Crenennass pyHKUIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (yHKUHMKM OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnons3oBaHue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, ONpEICICHUE TPUTOHOMETPUUECKUX (QYHKIUN
YKCJIIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yeckoro aHajaimsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs MOCJIea0BaTeIbHOCTEH. MeTo I MaTeMaTHYECKON
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. MCTOpHS BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH reoOMETpUYECKON IMPOrpeccuu.
JluHelHbII W SKCHOHEHIUaNbHBIA pocT. Yucmo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue NPOTrpeccuu Uil pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMIA HENPEPBIBHBIX Ha OTpe3Kke. MeToJ MHTEpBaJOB UISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpepbIBHBIX (DYHKIIUM JJIsl pEHICHUS 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIUK. OnpeeneHne, TeOMETPUISCKUN U (PU3HIECKUN
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHU.

[TpousBoaHble AnieMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHMSI, YACTHOTO
Y KOMIO3UIINU (QYHKITUH.

MHuoxecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXKECTBaMU U MX CcBoiicTBa. [{uarpammsl Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara JJisd ONHCAHMS PEATbHBIX IPOLECCOB H
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHHUSI.

11 KJIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1enble uucia. [IpuMeHeHWE NPU3HAKOB JCIUMOCTH IICNIBIX YHCE,
HaubonbpImi o6mui nenutens (nanee — HOJl) u Haumensinee obimee kpatHoe (manee — HOK),
OCTaTKOB T10 MOAYJII0, airopuT™Ma EBKIIMIA 715 peleH s 3a/1a4 B ISJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpaundeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCiia. ApuPMETHIESCKHIE ONEPaid ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna MyaBpa. Kopau n-oit ctenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIEKCHBIX YHCET JUIsl peIleHUs (QU3NYSCKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHUs1 M HEpaABEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIeJICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHH C MOMOIIBI0 TPUTOHOMETPHUUECKON
OKPYXHOCTH. Perrenne TpuroHoMeTpuiIecKix HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(DMUIECKIX HEPABEHCTB.



OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJbl ~ PELIEHHS CHCTEM U COBOKYIHOCTEH  pallMOHAIbHBIX,
UPpaIMOHATBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTHMUYECKUX 3ajad U
3ajjady U3 pa3iIMyHbIX 00JacTed HayKM M pEealbHOM JKW3HM, MHTEpHpETalus IOJyYeHHBIX
pE3yabTATOB.

DOyHKIUM U TPpadpuKu

I'padux xommnozuumu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOP/IMHATHOH MJIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

I'paguueckue MeTonbl peLIeHUs YpaBHEHUH M HepaBeHCTB. ['paduueckue MeTOAbI
peleHus 3a1a4 ¢ IapaMeTpamH.

Hcnonb3oBanue rpapukoB (QyHKUIMI A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPBIC BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX y4EOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTeMaTH4eCKOro aHAIN3a

[TpyumeHeHre NPOU3BOIHOM K MCCIEN0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HeNTPephIBHOM (QyHKIIMM HaA OTpe3Ke.

[IpumeHeHrne NPOU3BOAHOM Al HAXOXKACHMUS HAWIYYIIEr0 PEUIeHHs B IPHUKIaJHBIX
3ajjayax, s OHpEIENeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHoro (opMmysod HiIu
rpaduKoMm.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO MepBOooOpa3HbIX. IlepBooOpa3Hble 37I€MEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

Wnterpan. I'eomerpuueckuil cMpica MHTerpaia. Beraucienue onpenenéHHoro nHTerpaia
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHune wuHTErpana Juid HaXOXKJIEHHs IUIOMIAAeH IMIIOoCKUX ¢uUryp u 0o0bEMOB
FEOMETPUUECKUX TEll.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU(PEepeHIINATbHBIX YPABHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYyYaromerocs Kak AaKTUBHOTO W
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHHE O MAaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJAaHCKON WICHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIEHHWE K JOCTHIKEHHSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJB30BAHUE ATUX IAOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBSI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTIDKCHUN HAyKH U JACSATENBHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ady, pEUICHUH, pacCyXIEeHUN, BOCIPUUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJuyHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMAaTUYECKUE 3HAHUS B UHTEpECcaxX 3J10POBOTO
u 0e3omacHoro o0pa3a >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTBIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJy, OCO3HAaHHUE IIEHHOCTU TPYAOIIO0WS, HHTEPEC K pa3InuHbIM chepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO H
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBI€HHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTHYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE TPUPOJHON M COIMAIBLHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIaCTH OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cqepbl
YeJIOBEUECKOU JIEATENIbHOCTH, TANoOB €€ Pa3BUTHUSI U 3HAYUMOCTHU JUISl PA3BUTHS IIUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KYJIbTYpPOU KaK CpPEeICTBOM IMO3HAHUS MHPA,



TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U
B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBePCcAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEIACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(UKALMK, OCHOBAHHS JJsi O00OIIECHUS W
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC WU
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEYHS B (akTax,
JNAHHBIX, HAONIOJCHHWSIX W  YTBEP)KICHHMSX, TNpeajaraTb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HUCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUMH € Y4YETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBare/ibcKue A1eicTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONIPOCHI, (DUKCHPYIOIIHE IPOTUBOPEUYUE, MPOOIEMy, YCTaHABIMBATH HCKOMOE H JIAHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CaMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIEeCCa, BBISIBICHHUIO
3aBUCUMOCTEHN MeXITy 00bEKTaMu, IBICHUSIMHU, TTPOIIECCAMH;

CaMOCTOSTENNbHO (GOPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEIOIOKECHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAaJIU3UPOBAThH,
CHUCTEMAaTHU3UpPOBATh W HMHTEPNPETUPOBATH HMHGOPMAIMIO PA3THMYHBIX BHJIOB U  (Qopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATh €€ B  pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATETHHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1€l CTBHA
O0menue:



BOCIIPUHUMATL H (bOpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIIMU
O0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHCHMEHHBIX
TCKCTAax, JaBaTb IOjACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B X0Jle 00CYXeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXKIaeMOW TEeMbI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh PAa3IM4KUe U CXOICTBO
HO3UIIA, B KOPPEKTHOU opMe POpMYyIHPOBATH Pa3HOTIACHUS, CBOU BO3PAKECHUS;

MNpEaACTaBJIATL PE3YyJIbTAaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcaJbHbIEe YUeOHbIE 1eHCTBUSA

Camoopranuszanus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHSIM, OOBICHATH HPUYUHBI
JNOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOAWUTh OMIMOKY, J/J1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON pabOThl IpH
pemeHnH y4eOHBIX 3a31a4, MPUHUMATh [EJNb COBMECTHOH JNeSTENbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIAaTh
MIPOIIeCC U PE3YIbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBHIMOJHATH CBOIO 4YacTh pabOTHl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce oOyyaroluiicsi MOJMYYHUT CIEIYIOIIME IpEeIMETHBIE
pe3yibTaThl MO OTJCIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHUYECKOTO aHaIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIILHOE YHCIIO0, OECKOHEUHAs! TIepruoanyecKas
NpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOMKECTBA PAIMOHAIBHBIX U JCHCTBUTEIbHBIX
YHCell, MOYJb AEMCTBUTEIBLHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI [T PELICHHs] IPUKIJIAIHBIX 33a]a4 U3 Pa3InYHbIX OTpacieit
3HAHWM U peajbHOMN )KU3HU;

OPUMEHATh NPUOTIKEHHBIE BBIYUCICHHS, NMpaBUJa OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;
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CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alMCH AECHCTBUTEIbHBIX YUCEN JIJs PEIIeHMs] MPAKTUYECKHX 3ajad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENICHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAIIMOHAILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapudM dYucia, JECATUYHbIE U HATypajbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOTO
apryMeHra;

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

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  ONEpUPOBaTh  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U yPaBHEHUS-CIICACTBHS, PABHOCUJIbHbIE HEPABEHCTBA,

OPUMEHATh pa3IMYHbIC METOJbl PELICHHUS pPAalMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ HUHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: MHOTOYJIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HenpiMAd - Kod(pQHUIMEeHTaMH, KOPHH MHOTOWICHA, IPHUMEHATh JEJICHHE MHOTOWIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera i pemenus 3anay;

CBOOOZHO ONEpUpOBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpesieNIUTeNb MaTpulbl 2 X 2 W €ro IeOMeTpPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBa
onpeaenuTens 2 X 2 Jyuid BBIYUCIEHUS €ro 3Ha4Y€HUs, IPUMEHSTh ONpPENEIUTENN AJis PEIIeHUs
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh peallbHble CUTyallUd C IOMOLIbI) CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeneil, HHTEPIPETUPOBATh MOJyYSHHBIH pe3yibTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BhIPaKEHU;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKCHHMM, COAEp)KAIIUX CTENEHU C
PaLMOHATILHBIM [TOKA3aTENIEM;

UCIOJIb30BaTh  CBOWMCTBA JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUYECKUX
BBIPAKECHMI;

CBOOOJTHO ~ OINEpUpOBAaTh  MOHATHAMHU:  HMppalMOHAJbHbIE,  TOKa3aTelbHblE U
JorapuMHUUecKre ypaBHEHMsSI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
VI OCYIIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  (QopMyiabl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO ONEpPUPOBATh MOHSTUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEo0Xo1uMble (OPMYIIbI [Tl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYallMd Ha s3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBHUIO 3a/adyd, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIB30BAaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUPOBATH MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpatHble (DYHKIUM, KOMIO3UIMSA (YHKIMHA, rpaduk (YHKLIUHU, BBINOJIHATH 3JIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB QyHKIINIA;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH OMNpEIENEHHs] M MHOXKECTBO 3HAYECHUH
byHKIMY, HyTU QYHKIUHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEPUOTUYECKUE
GyHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKUHH, MaKCUMyMbl UM MHHUMYMBI (QYHKIUH,
HauOoJIbIIIee M HaMMEHblIIee 3HaUeHNEe (PYHKIIUU Ha TPOMEKYTKE;
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CBOOOJTHO OIEpPHUPOBATH TMOHATHAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM M LEJIBIM
nokasaresnemM, rpaQukK cTeneHHOW (YHKIIMH C HAaTypaJbHBIM U LIEJbIM IOKa3aTesieM, rpadux
KOpHsI N-0ii CTETIeHH KaK (YHKIIUU OOpaTHOM CTENEeHU C HaTypalbHBIM IIOKa3aTeIeM;

ONepUpOBaTh MOHATUSMH: JIMHEWHAs, KBagpaThyHas M JApoOHO-IMHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOZHO OMEpUPOBATH MOHATUSMHM: MOKa3aTeabHass U Jorapupmudeckas QyHKIUHU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPApUKH JUISl PEIICHHS YPAaBHEHHIA;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: TPUTOHOMETpPUYECKAs OKPYXKHOCTb, OIpEIEICHUE
TPUTOHOMETPHUUYECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa;

UCIOJNIb30BaTh rpa@uku (QyHKUMN 7 MCCIEeOBaHHUS IMPOLIECCOB U 3aBUCUMOCTEN MpuU
peLIeHNH 3aJad U3 JPYruX y4eOHBbIX MPEIMETOB M peabHOW KHU3HH, BhIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXY BEIUUMHAMU;

Havyana maTeMaTH4eCKOro aHaJIu3a:

CBOOOJHO OIEpUpPOBaTh MOHATUSAMU: apudmerndeckas U reoMeTpHuUecKas IMporpeccus,
0eCcKOHEUHO yOBIBAIOIIasi FTEOMETPUYECKAsl IPOTPECCHs], TMHEHHBINA U SKCIIOHEHIMAIBHBIA POCT,
dbopMyIa CII0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH JUISl PELIEHMSI pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  OINEpPUpPOBaTH  MOHATHUSMHU:  IOCJIENOBATEIbLHOCTb, CIOCOOBI  3a/JaHUA
[I0CJIEI0BATENbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOKJCHHS] MATEMAaTUYECKOTO aHAIM3a KaK aHaIu3a 0ECKOHEUYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
GbyHKIMH, aCHMITOTHI Tpaduka (HyHKIUY;

CBOOOJTHO OTIEPHPOBATh MOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTPE3Ke, NMPHUMEHSTh
CBOICTBa HEMPEPHIBHBIX (DYHKIIHMH JJIsl pEIIeHUs 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATUSAMHU: TIEpBas W BTOpas TNPOHM3BOJAHBIE (HYHKIINH,
KacaTenbHas K rpa@uky QpyHKIUU;

BBIUNCIIATh IPOU3BOJHBIE CYMMBbI, MPOU3BEIEHHUS, YAaCTHOTO M KOMIIO3MILIMU JBYX
GbyHKIMI, 3HaTh IPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

MCIIOJIb30BaTh T€OMETPUUECKUHN 1 (PU3NUECKHUI CMBICI TPOU3BOIHON I PELLIEHUs 3a/au.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpalliy HaJl MHO)KECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar JUlsl ONMCAaHUS peajbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIIEHUH 3a7a4 U3 APYTrux y4eOHbIX IPEIMETOB;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: OIpEIeNeHHe, TeopeMa, YypaBHEHHe-CIeJICTBHE,
CBOICTBO MaTeMaTH4ecKoro oOOBEKTa, JO0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K konny oOyuenuss B 11 kuacce oOyyaroluiicsi MONYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3yibTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hayana
MaTeMaTUYECKOT0 aHAIIu3a»:

Yuciia 1 BbIYMCICHUA:

CBOOOZHO OINEpPUPOBaTH MOHATUSMHU: HATypajJbHOE U 1EJ0€ YHCIO, MHOXKECTBa
HaTypaJIbHBIX M LENbIX YHCEN, UCIOIb30BaTh IPU3HAKU AenumocTy nensix yncen, HO n HOK
HaTypaJIbHBIX YHMCEeJ JJIsl pelleHus 3aja4, IPUMEHATh alnroput™ EBkinaa;

CBOOOJTHO OTNEPUPOBATh MOHATHUEM OCTATKa IO MOJYJIIO, 3alMChIBATh HATYPAJIbHBIE YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
YHCcell, MPe/ICTaBIATh KOMIUIEKCHbIE YHClia B alreOpanueckoil U TpUroHOMeTpuueckoil ¢opme,
BBITOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:
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CBOOOJHO  OINEpPUPOBATH  MOHATHAMHU:  HMPpPALUOHANbHbBIC,  IOKa3aTelbHbIE U
jorapuMuuecKre HepaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXO0JI0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pelIeHUN TPUTOHOMETPHUYECKOTO YPaBHEHHUS;

CBOOOZHO OINEpPUpPOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HE00X0uMbIe (POPMYIIBI IS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OINEpPUPOBATh MOHATHSAMHU: CUCTEMa U COBOKYIHOCTh YpPaBHEHUN M HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI i CUCTEMBI-CIIC/ICTBUS, HAXOIUTh PEIICHUSI CUCTEMBbI U COBOKYITHOCTEH
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPaBEHCTB;

peliate palioHajbHble, HWpPpAlUOHANBHBIC, I[IOKa3aTejbHble, Jorapumuueckue Hu
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOIYIIH U TTapaMeTphl;

NPUMEHSTH TpaduuecKre METOIbI ISl PeLlICHUs] YpaBHEHUN U HEPABEHCTB, a TakXKe 3a/1a4y
C MmapaMeTpamu;

MOJICJIMPOBaTh peajibHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHsI, HEPAaBEHCTBA M HMX CHCTEMBI 10 YCIOBHUIO 3a/lauM, HMCCIEI0BATh IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM arrmapara anreOpbl, THTEPIPETUPOBATDH MTOJIYUCHHBIH pe3ynbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH Tpa@UKu KOMMO3UIMHA (DYHKIUN C MOMOIIBI0 AJIIEMEHTAPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3HIIUHU JABYX ()YHKIIHIA,

CTPOUTh TeoMeTpHYecKre oOpa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPIWHATHOU
TUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TPaUKH TPUTOHOMETPHUUECKUX (PYHKIIHIA,

NPUMEHATHh QYHKIMH U711 MOACITUPOBAHUS U CCIEIOBAHNUS PEATbHBIX POLIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIu3a:

UCTIOJIB30BaTh MPOM3BOIHYIO JUIS HCCIENOBaHMA (DYHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI;

HaXOJUTh HanOOJIbIIIee U HAaMMEHbIIIee 3HaUeHNs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKICHHS HAWIYYILIEro pelIeHHs] B MPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/la4ax, IS ONPENIEICHUS CKOPOCTH M YCKOPECHHUS
npoiiecca, 3alaHHOro GopMyIoil Ui rpadukom;

CBOOOJTHO OTIEpUPOBATH MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBI HHTETPANI, HAXOAUTh
NEepBOOOpA3HbIE HJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan no ¢opmyne HproToHa-
JletiOnuma;

HaXOJUTh MJIOUIAIU MJIOCKUX (PUTYp U 0OBEMBI T C TOMOIIBIO HHTErpaa;

UMETh MPEJCTaBICHHE O MaTeMAaTHYeCKOM MOJEIMPOBAHUHM Ha TPUMEpPE COCTABIICHUS
muddhepeHIMaTbHBIX YPaBHEHHUI;

pemaTh NpUKIaaHbIe 33/[a4d, B TOM YHCIE COIHMAIHHO-DKOHOMHYECKOTO U (PH3HUECKOTO
XapakTepa, cpeJICTBaMH MaTeMaTHYeCKOr0 aHaJIN3a.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMmbl Bcero 06H TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypebi
MHOK€eCTBO IEMCTBUTENBHBIX YACEIL.
1 MHorouseHsl. PaHI/IOHaJ'II)HI)I? ypaBHEHUS U o4 1 OIUC "Most mkona"
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
2 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 GIUC "Most wkona"
EJIBIM [TOKa3aTeIeM
3 ApudmeTrndeckuii KOpeHb N-0i CTETICHH. 15 1 OIUC "Most mkona"
WppatnmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenpHbie 10 1 BIUC "Most mxona"
YpaBHCHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1 BIUC "Most mxona"
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTprudecKue BBIPAXKCHUS U 29 1 BIUC "Most mxona"
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M NPOrPECCUN 10 1 OI'MC "Mos mkona"
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 OI'NC "Mos mikona"
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3ALIHS 5 5 BIUC "Most mxona"
3HAHUU
10 136 10 OI'MC "Mos mkona"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 272 20 0
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11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NpOrpamMmbl Bcero Oﬁl—lTpOJIbeIe p 6aKanec1me o0pa3oBaTejibHbIE
padoThI padoThI pecypcb
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHI C TOMOIIBIO 29 1 OIUC "Most mxona"
MIPOU3BOTHOM
2 IlepBooOpazHas u uHTErpai 12 1 OI'NC "Mos mikosna"
3 I'paduiku TPUrOHOMETPHUUECKUX ()YHKIIHH. 14 1 BIUC "Most mikona"
TpuronomeTpruyeckue HepaBEHCTBA
4 HpparnmonaibHbIe, TOKa3aTEIBHBIC H o4 1 OIUC "Most mkona"
JorapupMHUUECKUE HEPABEHCTBA
5) KomrnekcHbie uncna 10 1 OI'MC "Mos mkomna"
6 HarypanbHble u nensle yucna 10 1 ®OI'C "Mos mkomna"
CucreMbl paloHATBHBIX, HPPANUOHATEHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1 OI'MC "Mos mkona"
YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1 OI'NC "Mos mikomna"
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3ALIHS 16 5 OIHC "Most mkona"
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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YUYEBHO-METOJUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» Marematuka. AnreOpa u Hadasla MaTeMaTHYECKOTO aHalu3a; yrioyonenHoe ooyyenue, 10 kmacc/
Mepznsk A.I'., Homuposckuii JI.A., ITonsaxkos B.M.; nox penakuueit [Togonsckoro B.E.,
OO0m1ecTBO ¢ OrpaHn4YeHHON 0TBETCTBEeHHOCTHIO U3narensckuii neHTp «BEHTAHA-T'PA®y;
Axunonepnoe o6mectBo «M3natenscrBo «IIpocsenienue

* MaremaTuka. Anrebpa v Hayajia MaTeMaTHYECKOTO aHalln3a; yriayonenHoe o0yuenue, 11 kmacc/
Mepznsak A.I'., Homuposckuii JI.A., [lonskos B.M.; nox penakuumeit [logonsckoro B.E.,
OO0m1ecTBO ¢ orpaHn4YeHHON 0TBETCTBEeHHOCTHIO U3narennckuii eHTp «BEHTAHA-T'PA®y;
Axunonepnoe o6mectBo «M3natenscrBo «IIpocsenienue

METOAUYECKHUE MATEPUAJIbI IJIs1 YYUTEJIA
lNamnxkui, BapuOypa, MomkoBud: Anredpa u Hayana MmaTemMaTudeckoro ananusa. 10-11 kmacce.
Metoanyeckre peKOMeHIAUH. YTIyOJIeHHBIH YPOBEHb

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
OI'C "Mogd mkona"
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