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MNOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIii Kypc «AnreOpa W Hayalla MaTeMaTHYEeCKOTO aHaIW3ay SBIACTCS OJHHUM U3
HamOoJee 3HAYMMBIX B MPOTPaMME CPEIHEro o0Iero oOpa3oBaHUs, TMOCKOJIBKY, C OIHOU
CTOPOHBI, OH OOECIeYrMBaeT WHCTPYMEHTAIbHYIO 0a3y [Uisi HM3y4eHHUS BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHUPYET JOTUYECKOE M aOCTPaKTHOE MBIILICHHE
00ydJaronmxcsi Ha ypoBHE, HEOOXOAMMOM JJisi OCBOCHUS HWH(MOPMATHUKHU, OOIIECTBO3HAHUA,
UCTOPUM, CIIOBECHOCTH M JAPYrUX JUCHMIUIMH. B pamkax maHHoro y4yeOHOTO Kypca
oOyuaromiuecss OBJAJICBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKu, KOTopas
dbopMynupyeT CBOM JOCTHKEHUS B MAaTEMaTUYECKOM popme.

Y4eOHbI Kypc aireOpsl U Ha4all MATEMATHYECKOTO aHAlIM3a 3aKJIa/IbIBACT OCHOBY JUIS
YCIEUIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKU, XUMHUH, OWOJIOTMM, TOHUMAHHUS OCHOBHBIX
TECHJICHIIMH Pa3BUTHS DKOHOMHKH M OOIIECTBEHHOW XHW3HH, TO3BOJISICT OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIONb30BaTh WX IS
JTAIBHEUIIET0 00pa3oBaHWs W B IIOBCEJIHECBHOM JKM3HH. B TO JKe BpeMs OBJaJIcHUC
a0CTPAaKTHBIMHU M JIOTUYECKH CTPOTUMU KOHCTPYKLIMSIMHU aireOpbl U MaTeMaTHYECKOTO aHaIn3a
pa3BUBAaeT yMEHHE HAaXOJIUTh 3aKOHOMEpPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JIOKa3bIBAaTh
YTBEPKACHUS C MOMOIIBI0 MHIAYKIIMH U PacCcyXJaTh JeAYKTUBHO, HCIOIb30BaTh 0000IICHNE U
KOHKPETH3aIUIo, a0CTparupoBaHUE W aHAIOTHIO, (OPMUPYET KPEATHBHOEC M KPUTHYECKOE
MBITIJICHHE.

B xoxe u3ydeHus ydyeOHOro kypca «Ainrebpa U Hayansa MaTeMaTHYECKOTO aHaIH3a»
oOydaromiuecss MOJNy4yaloT HOBBIM ONBIT PELICHUS MPHUKIAIHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOEHUS MAaTEMATHYECKUX MOJIENICH PEAIbHBIX CHUTYallMd, HUHTEPHPETALUU IMOJYYEHHBIX
pELIECHHH, 3HAKOMSATCA ¢ IPUMEpPaMH MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBLAAIOIIUMUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Y4eOHblii Kypc oO0nazaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIi
peanu3yeTcss Kak uepe3 Y4YeOHBIM MaTepuali, CIOCOOCTBYIOIMIMK (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk W 4epe3 crenupuky y4eOHOH  JeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM ~ KOHLUEHTpPAaUMW BHHUMAaHHUS, CaMOCTOSATENIbHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 32 MOJTYYEHHBIN pe3ysbTar.

B ocHoBe meroauku oOydeHusi anredpe M HadajgaM MaTEeMaTHYeCKOrO aHaau3a JIeHKHUT
NEeSTSIIbHOCTHBIN TIPUHIIUT O0yUYSHUSI.

B ctpykType yuebHOro Kypca «Anrebpa 1 Hauyajga MaTeMaTHYECKOTO aHAJIN32)» BbIICIICHBI
CJIEYIOIIHUE COJEepPKATEIbHO-METOANYECKUE JHHUM: «YHucna W BeUKCICHUS», «DYyHKUUHU U
rpaduxuy, «YpaBHEHUS U HEpaBEHCTBAY, «Havama MaTemMaTH4ecKoro aHainm3a», «MHOKeCTBa 1
JOoTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE JIMHUM H3Y4YalOTCAd Ha MPOTSKEHUU
JBYX JIeT OOy4eHUsI Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT
JIpyra U TOCTENEHHO HACHINIAsACh HOBBIMH TeMaMu M pazaenamu. JlaHHbI ydeOHBIH Kypc
SABJISICTCSI WHTETPATUBHBIM, TIOCKOJIBKY OOBEAUHSET B cebe CcoaepkKaHuE HECKOJIbKUX
MaTEeMaTUYECKUX UCHUHUIUIMH, TAaKUX Kak aiaredpa, TPUrOHOMETPHUs, MAaTEeMaTUYECKUN aHaJu3,
TEOpHsi MHOXKECTB, MareMmarhueckas Jyoruka u apyrue. [lo mMepe Toro kak oOywaromiuecs
OBJIaJICBAlOT BCE Oojiee IIMPOKUM MaTEeMAaTHUYECKUM ammapaToM, Yy HHUX MOCIEA0BaTEIbHO
dbopMupyeTCss U COBEPILIEHCTBYETCS yYMEHHME CTPOUTH MAaTeMaTUYECKYI) MOJENb peallbHOMN
CUTyallid, MPUMEHSATh 3HAHUS, MOJTYYCHHBIC NMPU U3YYCHUU y4eOHOTrO Kypca, IS PeIleHUs
CaMOCTOSITEIIEHO C(HOPMYTHPOBAaHHOW MAaTeMaTHYCCKOW 3aJavd, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.



CopepxarenpHo-MeTONMYECKass  JMHUA — «YUucia W BBIUMCIEHHA»  3aBEpIIACT
(dopMHpOBaHNE HABBIKOB HCIIOJIB30BAaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOe OBUIO HAayaTo Ha
YPOBHE OCHOBHOTO 00miero o0OpasoBanusi. Ha ypoBHe cpemnero oOmero odpa3zoBanus ocoboe
BHUMaHUE yJensercss (OpMUPOBAHUIO HAaBBIKOB pAllMOHAJIBHBIX BBIYMCICHHUH, BKJIIOYAIOIIUX B
ce0s1 MCIIOJIb30BaHUE PA3IMUYHBIX (OPM 3alUCH YHCIa, YMEHHE JAeiaTh NPUKUIKY, BBIIOIHSITH
npUOIMKEHHBIE BHIUMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIPAKEHUS, pab0oTaTh ¢ MaTEMaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMBIE OOYYalolIMMCS MHOXKECTBAa HATYPaJbHBIX, HENbIX, PAIlMOHAIBHBIX U
JEHCTBUTENIBHBIX YUCEIN JONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmoMm M3 3TuX
MHOXECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIE €My CIIeU(PHUECKUE 3aaul U ONepaluu: AeJIeHHue
HAIIEJIO, ONEepUPOBAHHE OCTAaTKaMH Ha MHOXKECTBE IEJIBIX YHCeN, OCOOBIe CBOICTBa
palMOHATBHBIX U MPPALMOHAIBHBIX YUCEN, apu(MeTHYecKrne Onepaiyu, a TakKe H3BICUCHHUE
KOpPHs  HaTypaJbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX 4ucel. braronaps
IIOCJIEA0BATEIbHOMY  PAaCIIMPEHUIO Kpyra MCHOJb3YEMBIX 4YHMCEI M 3HAaKOMCTBY C
BO3MOXKHOCTSIMU MX IPUMEHEHUS ISl PELLIEHUS Pa3IMUHBIX 3a/1a4 (OPMUPYETCS PECTABICHNE
0 €JMHCTBE MaTeMaTHUKH KaK HAyKH U €€ POJIM B IOCTPOESHUHU MOJIENIEN PEaJbHOr0 MUpPA, IIMPOKO
UCTIONB3YIOTCS] 0000IIEHIE U KOHKPETH3AIIHS.

JIlunus «YpaBHEHUS M HEPAaBEHCTBA» pealln3yeTcs Ha MPOTSKEHUU BCero oOydyeHHs Ha
YPOBHE cpeaHero oouiero o0Opa3oBaHus, IOCKOJIBKY B KaxaoMm paszene IlporpaMmel
IPEyCMOTPEHO PEILIEHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynbpTate oOyuarouiuecs: oBj1aJ€BalOT
pPa3IUYHBIMM  METOJAaMH  DELIEHUS palMOHANbHBIX, WPPALMOHAIBHBIX, I10Ka3aTEIbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPABHEHUH, HEPABEHCTB U CHCTEM, a TaKXKe 3ajad,
coJepkaiux napaMmerpsl. [logyyeHHble yMEHHsI HIMPOKO MCIONB3YIOTCS NPU HCCIEA0BaHUU
(GYHKIMI C TOMOIIbIO IPOU3BOJHON, IPU PELICHUH NMPUKIIAJAHBIX 331a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBIINX U HAUMEHbIINX 3HauUeHUH ¢pyHkuuu. JlaHHas cozaeprkaTelbHas JMHUS BKJIIOYACT B
ce0s Tarke (OopMHpPOBAHME YMEHHUH BBINOIHATH pacuéThl MO (GopmylaMm, Mpeodpa3zoBaHUs
palOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a TAK)KE BBIPAXKCHU,
colepKammx creneHn u Jorapudmel. braromapst m3ydeHHro anreOpanmyecKoro marepuana
IPOUCXOJUT JajbHEHIlee pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAKTHOIO  MBIIUIEHUS
oOyyaromuxcs, GOPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKIECHUN, pabOThl ¢ CUMBOJIbHBIMU
(dbopmamu, mpeAcTaBIEHUsT 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJI€ PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTHBHBIE HHCTPYMEHTHI JJIs1 PEIICHHUS MPAKTUUECKUX M €CTECTBEHHO-
HAy4HBIX 3aJa4, HarjIsAHO IEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KakK s3bIKa HAyKH.

CopnepxaTenbHo-MeToanYecKast JIMHUSA «DyHKIUMU U TpaQUKW» TECHO IeperuieTaeTcs ¢
JIPYTUMH  JIMHUSMH ~ y4eOHOro Kypca, IIOCKOJbKY B  KakOM-TO  CMbICIE  3aJaér
[IOC/IEZI0BATENbHOCTh ~ M3yY€HUs  MaTepuana. [3ydeHue  CTENeHHOH, IOKa3aTelbHOM,
JOTapuU(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIUHA, MX CBOMCTB M TpaduKOB, UCIIOIb30BaHUE
GyHKUMH A7 peleHusl 3aAad U3 JAPYyruxX Y4eOHbIX IPEAMETOB M PEalbHOM >KU3HU TECHO
CBS3aHO KaK C MareMaTU4YE€CKUM aHAJIU30M, TaK U C PELICHUEM YpaBHEHUHN U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMaHUE yaensercs (HOPMUPOBAHHMIO YMEHHS BBIpaXKaTh (OpPMyIaMu
3aBUCHUMOCTH MEX]ly Pa3IMYHbIMU BEIMUYMHAMH, UCCIEA0BATH MOJYYEHHbIE (QYHKIUH, CTPOUTH
ux rpaduku. Martepuan 3Toi cojepKaTeabHO! JIMHUYU HALleJIeH Ha pa3BUTHE YMEHHM U HaBBIKOB,
NO3BOJISIIOINMX ~ BBIp@XaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMM B  pa3audHoi  (opme:
aHAJTUTHYECKOW, Tpaduueckoil U cioBecHOH. Ero wusydeHwe CrnocoOCTBYeT pa3BHTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWMI0O W KOHKPETH3AIlHH,
MCIIOJIb30BaHUIO AaHAJIOTUH.



CopepxarenpHas nuHus «Havana mareMaTuyeckoro aHajin3ay IMO3BOJISET CYIIECTBEHHO
pacUIMpUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3aJ]1a4, JOCTYMHBIX 00y4YaroImMuMCs,
TaK KakK y HHUX IOSBISETCS BO3MOXHOCTh CTPOUTH IPAPHUKHU CIOKHBIX (DYHKIIHUN, ONIPEISISITh UX
HauOOoJIbIIMEe U HAUMEHbBIINE 3HAYCHUS, BRIYUCIATH IUIOMAAN QUTYp U OOBEMBI TEJ, HAXOAUTH
CKOPOCTHM W YCKOpeHHsI mporeccoB. JlaHHas coaepkaTelbHas JIMHUASA OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYeCKHX MOJENeH peajdbHBbIX CHUTyalui, IO3BOJISET
HaxXOJIUTh HaWJIy4lllee pEeIIeHHWE B MPHUKIATHBIX, B TOM YHUCJIE COIMATBbHO-DPKOHOMHYECKHUX,
3aa4yax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIO aHaliu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOTO, (HOPMATBEHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, POPMUPOBAHUIO YMEHUN
pacrno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMAaTHKH B HAayKe, TEXHUKE U UCKyccTBe. OOyJarommecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJbTaTax, MOJYYEHHBIX B X0JI€ Pa3BUTHS MAaTEMAaTUKHU KaK HayKH, U
00 UX aBTOpAX.

CogepxarenpHo-MeTOAUYECKass JHUHUA «MHOXKECTBA W JIOTMKa» BKIIOYaeT B cels
AJIEMEHTBl TEOPUU MHOXKECTB W MaTeMaTH4YECKON JIOTUKU. TeopeTHKO-MHOXKECTBEHHbBIC
MPEACTABJICHHS TPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTUKH U IpeiaraloT HamOoJsiee
YHUBEPCATBHBIA SI3bIK, OOBEAMHSIONIMA BCE pPa3feiibl MAaTEMATHKH W €€ NPUIIOKCHHH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE NUCHUIUIHMHBI U UX MPHUIIOKEHU B equHoe 1enoe. [lostomy
BaXHO JaTh BO3MOXHOCTH OOYyYarolmeMyCs TIOHUMaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHON MaTeMaTUKH U HCIIONb30BaTh €ro Il BBIPAKEHUS] CBOMX MbIcie. [pyrum
BOKHBIM MPHU3HAKOM MAaTEMaTUKU KaK HAyKH CIEIyeT NMPU3HATh CBOWCTBEHHYIO €Ml CTPOTOCTh
00OCHOBaHMN W CIIEJOBAaHHE OMNpEACNEHHBIM TpPaBUIaM [OCTPOCHHS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaTEMAaTHYECKOW JIOTUKH CIOCOOCTBYET DPAa3BUTHIO JIOTHUECKOTO
MBIIUICHUS O0YYarOIINXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUUECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILIICHUSI.

B yuebHOM Kkypce «Anrebpa M Hadajga MaTEMaTHUYECKOrO aHaIu3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaTe€MaTH4YeCKOrO0  MOJEIUPOBaHUS, KOTOpble  MPU3BaHBl  CHOCOOCTBOBATH
(GOpMHUPOBAHUIO HABHIKOB TOCTPOCHHUS MOJENIECH peaabHbIX CHTYallUd, HMCCIEIOBAHUS STUX
MoOJieJied C TIOMOIIBIO ammapara ajreOpbl M MaTeMaTH4YeCKOTO aHaiu3a, HHTEepIpeTaluu
MOJy4YEeHHBIX pe3yabTaToB. Takue 3aaHus BIUIETEHBI B KaXAbIH W3 paslielioB MPOTPaMMBbl,
MOCKOJIbKY BECh MaTepuan y4eOHOro Kypca IIMPOKO MCHONB3YEeTCs AJS PEIICHUS! MPHUKIATHBIX
3amad. llpm pemeHum peaqpbHBIX MPAKTHYCCKUX 3aJad  OOydYarommecs pPa3BUBAIOT
HAOJI0IaTeIBHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh IMpoliemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCe U3YyYEHUS BCEX TeM Y4eOHOTo
Kypca «Anredpa ¥ Hayalla MaTeMaTHIECKOTO aHAITN3ay.

Ha usydenune yueOHOro Kypca «Anredpa u Hayajia MaTeMaTHYECKOTO aHAIN3a» OTBOIUTCS
272 4aca: B 10 kmacce — 136 vacoB (4 yaca B Henmento), B 11 kimacce — 136 yacoB (4 4daca B
HEJISIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yucsia ¥ BbIYUCICHUSA

Panmonanbuele uncna. OObIKHOBEHHbBIE U JIECATUYHBIE TPOOU, NMPOLEHTHI, OECKOHEUHBIE
nepuoanueckue 1poou. Ilpumenenue apodei 1 NpoLEHTOB JUIsl PELICHUS TPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciedl 3HAHUW U pPeaIbHOM KU3HHU.

JleiicTButenpHbple uncaa. PanuoHanbHble W MppalMOHAJIbHBIE YHCiIa. ApUPMETHYECKHE
ornepauuu ¢ JEHCTBUTEIBHBIMM 4YuciaaMu. MoOIyiab NEHCTBUTEIBHOIO 4YMCIa U €ro CBOWCTBA.
[IpnOnmxEHHbIE BBIUMCIECHUS, TpaBUiIa OKPYIJIEHUs, NPUKHIKA M OLEHKAa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasarenem. bunom Herotona. Vcnonp3oBanue noaxonsieit popmbl
3alMCH JEUCTBUTEIBHBIX YNCEN JUIsl PEIICHUS TPAKTUYECKUX 3aJa4 U IPEICTaBICHNS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajIbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp C palMOHANBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEWCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HaTypallbHbIE JTOTapU(PMBbI.

CuHyC, KOCMHYC, TaHI€HC, KOTAHI'€HC YMCIOBOrO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHT€HC YKCIOBOIO apryMeHTa.

YpaBHeHus 1 HepaBeHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsI-CieCcTBUSA. HepaBeHCTBO, pelieHre HeEpaBeHCTBA.

OcCHOBHBIE METO/IbI PEIICHUS LENbIX U JIPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPAaBEHCTB.
MHorouneHsl OT OJHOM IE€PEeMEHHOH. JleneHue MHOrodjgeHa Ha MHOIOYIEH C OCTATKOM.
Teopema be3y. Muorounensi ¢ nensimu kodddunrentamu. Teopema Buera.

[Ipeo6pa3oBanust YUCIOBBIX BBIPAXKEHHH, COEPIKALUX CTEIEHU U KOPHHU.

Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIbHBIX YPABHEHUI.

[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHMSI I0KA3aTEIbHBIX YPaBHEHUI.

[TpeoOpa3oBanue BbIpaXEHUH, COAEPIKAIINX JIOTapU MBI

Jlorapupmuueckue ypaBHeHHsA. OCHOBHBIE METOABI PELICHHs JIOrapu(PMUUECKHX
YPaBHEHUH.

OcHoBHble TpUroHOMeTpuueckue @opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BbIpaXCHUI. Pelenre TpuroHoMeTpuuecKuX ypaBHEHU .

Pemenune cucreM nMHEMHBIX ypaBHEHMM. MaTpuua cHUCTEMBbl JUHEMHBIX YpPaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUH CMBICI M CBOMCTBA, BBIYUCIIEHHUE €r0
3HAYEHUs, IPUMEHEHHUE OIIPENEIUTENS U1 PEIIEHUSI CUCTEMBI JIMHEWHBIX YpaBHEHU. Pemenne
IPUKJIAJHBIX 3a7a4 ¢ IOMOLIbIO CUCTEMbI JIMHEWHBIX ypaBHeHUN. MccienoBanne nocTpoeHHON
MOJIEJIH € TOMOULIBIO MaTPULL U ONPENEIUTEIEH.

[IocTpoeHne MareMaTM4eCKUX MOJENEH pEealbHOM CUTyallMd C IOMOULIBIO YPABHEHUN U
HepaBeHCTB. [IprMeHeHHe ypaBHEHUH U HEPAaBEHCTB K PEILEHUI0 MaTeMaTHYECKMX 3ajJad U
3aJa4 U3 pa3IMuHbIX 00JacTell HAyKU U peabHOU JKHU3HH.

DYyHKUUH ¥ ITPaPUKU

Oynkuus, crnocoObl 3amaHus (QyHkuuu. B3ammuo oOpatabie (ynkiun. Kommosumus
¢ynkuuii. ['paduk pyHkumun. DnemMeHTapHbIe peodpa3zoBaHus rpaduKoB QyHKITHA.



OO6nacTp ornpeeneHuss U MHOXKecTBO 3HaueHUH ¢yHkuuu. Hynn ¢ynkuuu. [IpomexyTku
3HaKonocTossHCTBA. YETHbIe m HEeuéTHble QyHKUWU. llepmogmueckue ¢ynkumu. [TpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHUMYMBI ¢yHKunu. Hanbosnblnee 1 HamMeHbIIee
3Ha4eHUs (QYHKIMU Ha IPOMEXYTKE.

JluneliHasi, KBaipaTU4YHAasA U JpOOHO-TMHEHHass QYHKLIUU. DJIeMEHTapHOe UCCIIEI0BaHUE U
HOCTPOCHHE UX TPaPHKOB.

CrenenHass (yHKIMS C HATypaJbHBIM W II€TBIM IMOKa3arteneMm. EE cBoiicTBa u rpaduk.
CpoiictBa U rpaduk KOpHA n-oil creneHu Kak (PyHKIMM OOpaTHOM CTENeHH C HaTypajlbHbIM
IIOKAa3aTEJIEM.

[Noka3zaTtenpHast U gorapudpmuueckas QyHKIUN, X CBOKHCTBA U rpaduku. Mcnoas3oBanue
rpaduKoB PYHKIUH U pelIeHNsT yPaBHEHUH.

TpuroHomerpuueckass OKpPYXHOCTb, OINpEIEICHUE TPUTOHOMETPUUYECKUX (YHKLUH
YHCJIOBOI'O apryMEHTa.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX TpoIleccax U sBiIeHHsX. [ paduku pearbHbIX
3aBUCHMOCTEH.

Hayana mareMaTH4ecKOro aHamu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs MOCIEI0BAaTENbHOCTENH. MeTo/l MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCIENOBATEIBHOCTU. VcTOpHs BO3HHUKHOBEHUS
MaTeMaTHYECKOI0 aHaJIn3a KaK aHaJln3a OECKOHEUHO MaJbIX.

Apudmernueckass W reoMerpuueckas — nporpeccud. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH I'€OMETPUUYECKONW MPOTPECCHH.
JIMHEeWHBIN M OKCHOHEHUHMAIbHBIM pocT. Yucino e. @Dopmyna CIHOXKHBIX MPOLIEHTOB.
Hcnonp30Banue Nporpeccuu JUisi pelieHus pealIbHBIX 33]1a4 PUKIAJHOIO XapaKrepa.

HenpepoiBuble ¢yHKIMM M HUX cBodcTBa. Touku paspbiBa. ACHUMITOTHI TI'paduKOB
¢ynkuuii. CoiicTBa (yHKIMH HENpPEpHIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB JUIsl peIleHUs
HepaBeHCTB. [IpuMeHeHne CBONCTB HENTPEPBIBHBIX (QYHKLUH JUIs peleHus 3a1a4.

[TepBas u BTOpas npousBoHbIe GyHKIMHA. ONpenerIcHne, FTeOMETPHUSCKUA U (PU3NICCKHIA
CMBICJI IPOU3BOIHOM. YpaBHEHHUE KacaTeIbHOU K rpa@uKy QyHKIHH.

[TpousBoHbIe 3neMeHTapHbIX QyHKUUH. [Ipon3BoaHas cyMMbl, TPOU3BEIEHUS, YACTHOTO
U KOMIIO3UIUU (QYHKIHH.

MHoxkecTBa M JTOTHKA

MHOXeCTBO, Oomnepanuy HajJ MHOXECTBAMU M WX CBoMcTBa. Juarpammel Ditepa—BeHHa.
[IpuMeHEeHHE TEOpPETUKO-MHOKECTBEHHOIO amnmnapara [yl ONMCAaHMs pealbHbIX INPOLECCOB U
SBJICHUH, IPU PEIIEHUH 3a]1a4 U3 APYIUX y4eOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CBOHCTBO  MaTeMAaTH4YEeCKOTO  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCWIIbHBIEC YPABHEHUSI.

11 KUIIACC

Yuciia ¥ BLIYHCICHUS

Harypanpaple w 1enble yucia. [IpuMeHeHWEe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HanOosbmui oo nenurens (nanee — HOJI) m nanmeHnbiee obmee kparHoe (manee — HOK),
OCTaTKOB 0 MOJIYJItO, aliroputMa EBKITnIa aiis penieHus 3a/1a4 B LENbIX YACITAX.

Komrinekcueie umciia. AnreOpandeckas W TpPUTOHOMETpHUYECKas (OpPMBI  3amucH
KOMIUIEKCHOTO YuCiia. ApU(PMETHICCKHIE ONEpaliy ¢ KOMIUIEKCHBIMH Ynciamu. M3o0paxkeHue
KOMILIEKCHBIX YMCEIl Ha KOOPAMHATHOM Tutockoctu. @opmyna Myaspa. Kopau n-oii cTenenu u3



KOMIUIEKCHOTO uyucia. IIpuMeHeHMe KOMIUIEKCHBIX 4YHCeNn Ui pelleHus (U3MYeCKUX U
F€OMETPUYECKHUX 3a/1a4.

YpaBHeHUsI M HEPABEHCTBA

Cucrema u COBOKYIIHOCTb YPAaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI M CHCTEMBI-
CleCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUIOHOMETPUYECKHX YPABHEHHH C IMOMOUIbIO TPUTOHOMETPUYECKOMH
OKPYKHOCTH. PenieHue TpuroHoMeTpuyeCKnX HEPaBEHCTB.

OCHOBHBIE METO/IbI pEeILICHHs TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METO/Ibl PEIIEHUS CUCTEM U COBOKYITHOCTEN PAllMOHAIBHBIX, HPPAaLOHAJIbHBIX,
MIOKA3aTeIbHBIX U JIOTApU(PMUIECKUX YPABHEHHH.

YpaBHEHM, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU.

[IpuMmeHeHrEe ypaBHEHUN, CUCTEM U HEPABEHCTB K PELIECHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 W3 PaA3IMYHBIX OO0JIACTe HAayKH M PEANTbHOM JKW3HM, WHTEPIPETAlrs IMOIyYSeHHBIX
pe3yJIbTaTOB.

DyHKIUH U rpapuKu

I'padux xomnozuuuu GyHkuuii. ['eomerpuueckue oOpas3bl YpaBHEHUH M HEpaBEHCTB Ha
KOOPJMHATHOM IIOCKOCTH.

Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpaUKH.

I'paduueckne MeToapl pemieHHs YpaBHEHHWH U HepaBeHCTB. ['paduyeckue MeTOJbI
peleHus 3a1a4 ¢ napaMeTpamH.

Hcnonp3oBanne rpadukoB (GYHKIMNA Ui HMCCIENOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTHX YIeOHBIX MPEIMETOB U PealIbHOM KHU3HH.

Havana mareMaTH4eCKOro aHAIHU3a

[TprMeHeHHe MPOU3BOIHOM K UCCIEI0BaHHUIO (PYHKIHUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxaeHure HanOoJIbIIero 1 HAMMEHbIIEr0 3HAYeHUH HeNPepbIBHON (PYHKIIMHM HA OTpE3KeE.

[IpuMeHeHre TPOW3BOMHOM Ui HAXOXKICHMS HAWIydlIero pEelIEHUs B IPUKIATHBIX
3amadax, Ui ONpENeNIeHUs] CKOPOCTH W YCKOpPEHHS TIpolecca, 3aJaHHOTO (opMynoil wim
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. [lepBooOpasHble 37€MEHTapHBIX
¢ynkuunii. [IpaBuia Hax0XKIEHUS TEPBOOOPA3HBIX.

Huterpain. ['eomerpryeckuil CMbICI HHTErpasia. BelunciaeHue onpenenéHHoro NHTerpaia
no popmyne Horotona-JleliOuuma.

[IpumeHeHue wuHTErpana Juis HaxOXKJIEHHUs IUIomanedl miockux ¢uryp u o0BEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennii quddepeHInaIbHIX ypaBHEHHH. MaTeMaTH4eckoe MOACTHPOBAHNE
peabHbIX IPOLIECCOB C MOMOILBIO AU(PepeHINaNbHbIX YPABHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIVYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOTr0 BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMM  OOy4YarOIIeToCs KaKk aKTHUBHOTO U
OTBETCTBCHHOT'O WICHA POCCHICKOTO OOMIECTBA, MPEACTABICHHUE O MaTEMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TPakIaHCKOTO O0OIIecTBa
(BBIOOpPBI, OMPOCHI W APYroe), YMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPa’KJaHCKOW MICHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOAILIEMY POCCUHWCKON MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHHUCKUX
MaTeMaTUKOB M POCCUMCKON MAaT€MaTHYECKOW IIKOJbI, UCHOJb30BAHUE ITUX JOCTHKEHUU B
JIpYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro Hapona, chopMHPOBaAaHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTIDKCHUM HAyKU W JCSTENBHOCTHIO YUE€HOTO, OCO3HAHHUE JMYHOTO BKJIAJa B IMOCTPOCHHE
YCTOHYHMBOTO OYyIyIIEro;

4) 3cTeTUYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl ICTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCYKICHHI, BOCIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMAaTHUYECKUE 3HAHUSI B MHTEPECaxX 370POBOTO
u Oe3ornacHoro o0pa3a >XKHU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0pOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pEryyispHas pusndeckas akTHBHOCTb),
buznyecKoe COBEPILICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHME IICHHOCTU TPYIOIIO0US, HHTEPEC K pa3InuHbIM chepam
npodecCHOHaNBHON AESITEeNFHOCTH, CBSI3aHHBIM C MAaT€MAaTUKOW U e€ MPUIOKCHHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynymielt mnpodeccu H pealnu30BbIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUN BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKOM HAIlPaBIEHHOCTH;

7) 3K0JIOTMYeCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  JKOJIOTHUECKOW KYJIbTYpbl, IOHUMAHUE BIIUSHUS COLHMAIBHO-
SKOHOMHUYECKUX TPOIECCOB HA COCTOSHUE MPUPOJHONM M COIMAIBHON Cpebl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  AKOJOTMYECKHMX  MpoOJieM, OpHeHTalus Ha  [OpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU JUIsl pelIeHHs 3a7a4 B 00JacTH OKpY’Karollel cpelibl, TUIaHWPOBaHUE
MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX TOCIIEJCTBUN ISl OKPYKAIOIIEH CPE/Ibl;

8) HIeHHOCTH HAYYHOI0 TO3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOH NMPaKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cepsl
YEJI0BEYECKOU JIEATENIBHOCTH, TANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS PA3BUTHs LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM IO3HAHMSI MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOECKTHYIO U UCCIIEN0BATEIbCKYIO NEATEIbHOCT UHAUBUAYAIBHO U
B I'pYILIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTeibHBbIC YHHBEPCAJIbHBIE YYeOHbIE NeiCTBUSA

ba3zoBble Joruyeckue neicTBus:

BBISBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE IMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MNOHSTHUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNeHUs TOHATHUH,
yYCTaHABIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA IJs 0000IeHus u
CPaBHEHHUsI, KpUTEPUHU IIPOBOIUMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIMPOBAaTh U MNPEeOoOPa3OBHIBATh CYKICHHS: YTBEPIUTCIbHBIE U
OoTpuIaTeNbHbIe, EAMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTHBOpeuHs B (akTax,
JMaHHBIX, HAOMIOACHUSIX U  YTBEPXKICHUSX, TMpeAsaratb KpPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIFOUEHHUH 10 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATENBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KICHUU (IpsIMble U
OT TMPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOHpATh crIOCO0 pelieHus yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpPATh HAN0O0JIEE OIXOAAIINHA C YIETOM CAMOCTOATEIBHO BBICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejbckue 1eHCTBUA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT ITO3HAHUS, (OPMYJINPOBATH
BONPOCH, (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
dbopMUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIHIO0, MHEHHUE;

IPOBOAMTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, HCCIEAOBAaHHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCA, BBISIBICHUIO
3aBUCHUMOCTEN MEXIy 00bEeKTaMU, IBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYTUPOBATH 000OIIEHUS M BBIBOABI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOJII0JICHUS, NCCIIEI0OBaHUs, OLICHUBATh JOCTOBEPHOCTh MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000111eHMIT;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIJBUTATh MPEANOIOKEHUS O
€ro pa3BUTUHU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmaumeii:

BBISBIISITH JeUIUTHI HHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX Ui OTBETAa HAa BOIPOC H IS
pelIeHus 3a1a4H;

BbIOUpaTh UMHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lMYHBIX THUIOB, AaHAIU3UPOBATH,
CHUCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U (opMm
IIPEJICTaBICHMUSI;



CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MpPEACTaBIATh €€ B pasIuuHbIX  (opmax,
WUTIOCTPUPOBATh IpapUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHnKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUA

Oo0menue:

BOCIIpUHHUMATh H q)OpMy.HI/IpOBaTB CY’KACHUA B COOTBCTCTBHMU C YCIIOBUAMHU M LCIAMH
o011eHus, SICHO, TOYHO, ITPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TEKCTaX, JaBaTb IOACHEHHS IO XOJAy pELIeHHUs 3a7ayd, KOMMEHTHUPOBaTb MOJYYEHHBIH
pe3yibTar;

B X0/1e OOCYX/IE€HHUs 3a7aBaTh BOINPOCHI M0 CYLIECTBY OOCYX/JaeMOW TEMbl, MPOOJIEMBI,
pelraeMoi 3ajauM, BbICKa3bIBaTh WJIEH, HAlLlEJICHHbIE HAa MOMCK PEIIEHHs], COIOCTaBIATh CBOU
CYX/IEHUS C CYXKICHUSAMHU JPYrUX YYaCTHUKOB AMANOra, oOHapyKMBaTh pa3jiiyhe U CXOJICTBO
NIO3HIINH, B KOPPEKTHOH opme (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MNpEACTaBJIATL PE3YyJIbTAThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOAITENIbHO BbIOMpaTh (¢opMmar BBICTYIUICHMS ¢ Y4Y€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ay TUTOPHH.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe AeiicTBUS

Camoopranu3anusi:

COCTaBJIATh IUIAH, ITOPUTM pELIEHHs 3a/aud, BBIOMpATh CIIOCOO peleHHs ¢ Yy4ETOM
UMEIOLINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, YMOIHOHAJIBHBIH HHTEJICKT:

BJIaJICTh HaBBIKAMU [103HABATEIbHON Pe(IIEKCUU KaK OCO3HAHUs COBEPILAEMBIX JeHCTBUI
U MBICIUTENIBHBIX IPOIECCOB, HX pPE3YyJIbTaTOB, BIJAJETh CIOCOOAMU CAMOIIPOBEPKH,
CaMOKOHTPOJIS MIpOIiecca U pe3yibTaTa pelieHnss MaTeMaTHUeCKOH 3a1auu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PELIEHUM 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAaHHBIX, HAH/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ysibTaTa LEIM M YCIOBHUSM, OOBICHATH MPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHMS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLIEHKY NPHUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1EATEIBHOCTD:

NOHMMATh U MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHIUMBUIYaIbHOW pabOThl IpU
peleHUH Yy4eOHBIX 3ajad, IPUHUMATh IeJIb COBMECTHOH JEsATEeIbHOCTH, IUIAHUPOBATH
OpraHu3alMl0 COBMECTHOM pPaboOThI, pacmpenensTbh BHUIbl paboT, ITOroBapHBaThCs, 00CYXAATh
IpoIecC U pe3yibTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (0OCYXIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYpPMBD» M HWHBIC), BBINOJHATH CBOIO 4YacTb pabOThl M KOOPAMHUPOBATH CBOHM NIEHCTBHS C
JPYTUMH 4I€HAaMH KOMAaH/bl, OLICHWBaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIMH NPOIYKT IO
KPUTEPUSIM, CPOPMYJIHUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSL.

INPEJIMETHBIE PE3YJIBTATDBI



K xonuy oOyuyenuss B 10 kJacce oOy4aroIIMICs HOJYYMT CIEAYIOIIME MpEeIMETHbIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paboueil mporpamMMbl ydeOHOTo Kypca «Ajredpa W Havaia
MaTEeMaTHYECKOI0 aHaJIn3a»:

Yuciia 1 BBIYMCICHUSA:

CBOOOJIHO OIEPUPOBAThH MOHATUAMU: PALIMOHAIBHOE YHUCII0, OECKOHEUHAs IepUOIUUECcKast
IpoOb, HPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PALlMOHAJIBHBIX U JAEHCTBUTEIbHBIX
YHCcell, MOJYyJIb AEMCTBUTEIBLHOTO YUCIIA;

OPUMEHSATH JPOOU U MPOLEHTHI [UI PELICHHs IPUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUW U PEATHbHOU KU3HU;

OPUMEHATh NPUONIMKEHHBIE BBIYMCIICHUS, NPaBUJIa OKPYIJICHUS, NPUKUAKY M OLIEHKY
pe3yJibTaTa BBIYUCIICHUM;

CBOOOJHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALYI0 (OpMY 3alUCHU AECUCTBUTEIbHBIX YHCEN JJI pEIICHUs MPaKTHUYECKUX 3a1ad U
IIPEJICTaBICHUS] JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAJIbHON CTEICHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAlMOHAIBHBIM ITOKa3aTeleM;

CBOOOJHO ONEpPHPOBATh MOHATUAMU: JiorapudM 4YMciaa, JECATUYHbIE U HATypajbHbIE
JorapudMmel;

CBOOOJTHO ONEpPHPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHT€HC YHCIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U ApKTaHI'€HC YUCIIOBOIO ApIyMEHTAa.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJTHO  ONEpUPOBATh  TOHATHSAMH:  TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUA-CIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUs PALHUOHAIBHBIX U JAPOOHO-PALIMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB [UIsl PEIICHUS HEPABEHCTB;

CBOOOJTHO ONEpPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IEePEeMEHHOW, MHOTOWIEH C
HeNbIMA KOO QHUIMEHTaMH, KOPHH MHOTOWICHA, INPUMEHSTh JCJICHHEe MHOTOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3anad;

CBOOOJHO ONEpUpOBaTh MOHATHAMU: CUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpuIa,
ONpeAenuTeNb MaTpullbl 2 X 2 W €ro IreoMEeTpPUYECKUH CMBICH, HCHOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSITh ONpPEIEIUTENN AJis PelleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C HOMOULIbIO CHUCTEMBI
JUHEWHBIX YpaBHEHMM, WCCIENOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIBKO MaTpull U
olpeenuTeNel, THTEPIPETUPOBATh [TOJIyY€HHBIN pe3yJbTarT;

UCTIOJIB30BaTh CBOMCTBA JICMCTBUI C KOPHSAMU JUIs TPe0Opa30BaHUs BRIPAKEHU,

BBIMOJIHATh ~ IIPe0Opa3OBaHUsl YHUCIOBBIX  BBIPDAKEHHM, COAEp)KAIIMX CTENEHU C
palMOHAIbHBIM I10KA3aTENIEM;

UCTIOJIB30BAaTh  CBOWCTBA JIOTApU(PMOB Ui  MPeoOpa3oBaHUs  JIOTapHU(PMHUIECKIX
BBIPAKEHMI,

CBOOOJHO  ONEpUpPOBaTh  IMOHATUAMHU:  HMPpPALMOHANbHbIE,  IOKa3aTeJbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MOMOUIbIO PAaBHOCHUJIBHBIX IEPEXO0JI0B
WM OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TpUTOHOMETpuYeckue (GopMmMyiasl it 1peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;



CBOOOJTHO OIEPUPOBATH TIOHITHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, IPHUMEHSThH
HE0O0X0IuMbIe (POPMYITBI ISl PEIICHHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBATh PEATbHBIE CUTYallMM Ha S3bIKE aireOpbl, COCTaBISATH BBIPAKCHHS,
ypaBHEHHMsI, HEPABCHCTBA 110 YCIOBHIO 3a/layd, KCCICIOBATh IIOCTPOCHHBIC MOJCIU C
UCIIOJIb30BaHUEM aIrapara ainreOpbl.

DOYyHKUUH U TPaPUKH:

CBOOOJHO ONEpPUPOBATH MOHATUAMHU: (YHKIHS, CHOCOOBI 3amaHusl (YHKUIWH, B3aUMHO
oOparHbie (QYHKIUH, KOMIO3UIMs (YHKIMA, rpaduk (YHKIHMH, BBIIOIHATH 3JCMEHTApHBIC
npeoOpazoBanus rpadukoB QyHKIINNA;

CBOOOJHO OTEPHPOBATH MOHATUSMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUH
byHKIMM, HyTU QYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: YETHBIE W HEUETHBIC (DYHKIUM, TEPUOTUUCCKUE
(GYHKIIUK, TPOMEKYTKM MOHOTOHHOCTH (YHKIUH, MaKCHMyMbl M MHHHUMYMbI ()YHKIIHH,
HanOoJIbIIIee ¥ HAUMEHbIIIee 3HaYeHNE (PYHKIIUU Ha TIPOMEKYTKE;

CBOOOJHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (YHKIHUS C HATypaJIbHBIM M IEJIBIM
nokasaresneM, rpaduk CTENeHHOH (YHKIMM C HaTypajJbHBIM W LEJIBIM IOKa3aTeneM, rpaduk
KOPHS N-O CTeNeHH KaK PyHKIIUK 0OpaTHOM CTENCHU C HaTypallbHBIM TI0Ka3aTeleM;

ONEPHUPOBATh TOHATHSIMH: JIMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-IIMHEHHAs (YHKIIHH,
BBITIOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJHO ONEPHPOBATH MOHATUSMH: IOKa3aTelbHas W Jorapupmudeckas (GyHKIHH, HX
CBOICTBA U TpadUKH, UCIIOIB30BATh UX IPAPUKH JIJIsl pEIICHHS YPaBHCHHUIA,

CBOOOJHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAS OKPYKHOCTb, OIpENeIeHUE
TPUTOHOMETPHUUYECKUX (PYHKIIUN YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (DYHKIUA IS UCCIEIOBaHMS TPOIECCOB U 3aBUCUMOCTEH TpU
peLICHUH 33Jad W3 JAPYruX y4eOHBIX MPEIMETOB U PEalIbHOW JKU3HU, BBIpaXaTh (HopMyIamu
3aBHCUMOCTH MEXJ1y BEIMYMHAMM,

Hauaa MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apU(PMETHUYECKass U TEOMETpHUYECKast MPOrpEecCHs,
0ECKOHEUHO YOBIBAIOIIAsl TEOMETPUYECKAs TIPOTPECCHs], TMHEHHBIA U YKCIIOHCHIIMATBHBIN POCT,
(dopMyIIa CI0KHBIX MPOIIEHTOB, HMETh MPEICTABICHUE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH ISl PELICHHUS PEANBbHBIX 33/1a4 MPUKIATHOTO XapaKTepa,;

CBOOOJHO  ONEpUPOBATh MOHATHSAMH:  TIOCJIEIOBAaTEILHOCTh,  CHOCOOBI  3a/aHUS
MI0CJICIOBATEIbHOCTEH, MOHOTOHHBIC M OTPAaHHMYCHHBIC ITOCIICA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS] MATEMATHYECKOTO aHaJIN3a KaK aHajin3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKM pa3pbiBa rpaduka
(byHKIMM, aCUMITOTH Tpaduka QyHKINH;

CBOOOJTHO OIEPHPOBATh TOHATHEM: (DYHKIMS, HENpEpbIBHAs Ha OTPE3KE, MPUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX PYHKIIU ISl PEIICHUS 33]1a4;

CBOOOJHO ONEpPUPOBATH MOHATUAMHU: TIepBas W BTOpas NPOM3BOJIHBIC (YHKIIHH,
KacaTenbHast K rpaduky QyHKIUY,

BBIYUCIISATh TPOU3BOJHBIC CYMMBI, IPOU3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
(GYHKINH, 3HATH TIPOU3BOTHBIC JICMEHTAPHBIX (PYHKIINH;

UCTIOJIB30BaTh T€OMETPUYECKHIIA U (PU3UUECKUI CMBICI IIPOU3BOIHOM ISl PEILICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH: MHOXECTBO, OTIEPAIIMU HAJl MHOXKECTBAMU,



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar [l ONHCAaHUS PeabHBIX IPOLECCOB
U SIBJICHUM, IPU PELLIEHUU 3a7a4 U3 APYTrUX y4eOHbIX IPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHSMH: OIpEIeSIeHHe, TeopeMa, YpaBHEHHUE-CIIEICTBHE,
CBOWCTBO MaTeMaTHYEeCKOro OOBEKTa, JO0Ka3aTelbCTBO, PABHOCWIIBHBIE YypaBHEHHUS U
HEPABEHCTBA.

K xonuy oOydyenuss B 11 kJacce oOydaroIIMICs HOJYYMT CIEAYIOIIME NpEeIMETHbIE
pe3yabTaThl IO OTAEIBHBIM TeMaM paboueil mporpamMMbl ydeOHOTo Kypca «Ajredpa W Havaia
MaTEMaTHYECKOI0 aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OMNEpUPOBaTH MOHATUSAMHU: HATypaJbHOE W II€JI0€ YHUCI0, MHOXXECTBA
HaTYpaJIbHbIX U LENbIX YHUCEN, UCIOIb30BaTh IPU3HAKU AeaumocTu nenbix yucen, HOJ n HOK
HaTypaJIbHBIX YMCENl JJIs PEeLIEHUs 3a7a4, IPUMEHATh aIropuT™ EBKInaa;

CBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa 110 MOJYJIIO, 3allMChIBaTh HAaTypallbHbIE YUCIIA
B Pa3JIMYHBIX NO3ULIHOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX
YHCceN, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alre0pandeckoil M TPUTOHOMETPUIECKO# (dopme,
BBINOJIHATH apU(PMETHUECKHE ONEPALMU C HUMH U N300paXkaTh Ha KOOPJUHATHON TIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPPALMOHANBHBIC,  TOKa3aTeNbHBIE U
JorapupMHUUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PABHOCHIBHBIX MIEPEX0IOB;

OCYILECTBIISATh OTOOP KOPHEH MpH pellieHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJHO OIEPUPOBAaTh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPHUMEHSTh
HE0O0XouMbIe (POPMYIIBI ISl PEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUAMHU: CUCTEMA M COBOKYIHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOAUTD PEIICHUS CUCTEMBI M COBOKYITHOCTEN
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEJbHBIX UM JIOrapu(pMHUUYECKUX YpaBHEHUH W
HEPaBEHCTB;

pelmarh palnuOHAJIbHBIE, WPPALMOHAIbHBIE, IOKa3aTelbHbIE, JIOTApUPMUUYECKHE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOLYJIH U TapaMeTpbl;

IPUMEHATH rpaduyeckre METO/Ibl ISl PELICHUs] YpaBHEHUI 1 HEPaBEHCTB, a TakXkKe 3a7a4
C IapaMeTpaMy;

MOJICIUPOBATh PEATbHbIE CUTYallMM Ha S3BIKE aireOpbl, COCTaBISTH BBIPAKCHHS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/layd, HCCIEN0BaThb IOCTPOEHHbBIE
MOJIEJIU C UCIIOJIb30BAHUEM allllapaTa ajareOpbl, THTEPIPETUPOBATh MOTYUYEHHBIN pe3yabTar.

DyHKIUHA U TPaPUKH:

CTpOUTH TpaUKH KOMIOZULIUHU (PYHKIUI C MOMOUIBIO 3JEMEHTAPHOTO HCCIEIOBAHUS U
CBOWCTB KOMITO3ULIMM ABYX (DyHKIIHIA;

CTPOUTH TeoMeTpHUUecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB HA KOOPAWHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAPUKN TPUTOHOMETPHUECKUX ()YHKITHIA;

IPUMEHATH QYHKLIUHU AJI MOJIEITMPOBAHUS U UCCIIEI0BAaHUS PEaIbHBIX MPOIIECCOB.

Havana maTeMaTH4eCKOr0 aHAJIM3Aa:

UCIOJIb30BaTh NPOM3BOJHYIO JUIsI MCCIENOBaHMSA (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJbllIee U HAUMEHbIlIee 3HaUeHUsI (PYHKIIMM HENPEPBIBHON HAa OTPE3KE;



UCIIOJIB30BaTh MPOU3BOIHYIO JJIsi HAXOXKIICHUS HAMIIYYIIEero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMHYECKHX, 3aJadax, IS OIPEACICHUS CKOPOCTH M YCKOPEHUS
mporiecca, 3a1aHHoTo GOpMYIIOl UTH rpaduKoMm;

CBOOOJTHO OTIEPUPOBATH MOHITUSMU: TIEPBOOOPA3HAs, ONPEACIIEHHBIA UHTETPAJI, HAXOIUTh
NEPBOOOPA3HbIC DJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH WHTErpan mno Gopmyne HprootoHa-
Jlelibuuma;

HAXOWTh IJIOMIA/IH TIOCKUX (GUTYP B 0OBEMBI TEJ ¢ TOMOIIBIO0 UHTETPAJIA;

UMETh MPEJCTABICHHE O MaTeMAaTHYeCKOM MOJICIMPOBAHMHM Ha TPUMEPE COCTABJICHUS
muddepeHIMaTbHbIX YpaBHEHHI;

peuaTh MPUKIAIHBIE 33/1a9¥, B TOM YHCIIE COIMAIBHO-YKOHOMHUYECKOTO B (U3HUYECKOTO
XapakTepa, CpeICTBAMH MaTEMaTHIECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoatu HpakTieck o0pa3oBaTte/ibHbIE
ble padoThI ue padboThbl pecypesI
MHOXECTBO 1€MCTBUTENbHBIX YHCEIL.
| MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI JIMHEWHBIX
ypaBHEHUI
) Oyukiun u rpaduku. CrenenHas QyHKIUS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnuecknii KOpeHb N-0i CTEIEHH. 15 |
HppaunronanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarensHbie 10 |
ypaBHEHUS
5 Jlorapudmuueckas QyHKIHS. 18 |
Jlorapudmuueckue ypaBHeHUs
6 TpuroHomeTpruecKue BbIpaKEHUS U ” 1
YpaBHEHUSA
7 [TocnenoBaTebHOCTH U MIPOTPECCUU 10 1
8 HenpepeiBabie pynkuuu. [IponsBoanas 20 1
9 [ToBTOpenue, 006001IeHUE, CUCTEMAaTH3AIUS 5 )
3HAHUUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTposibu [pakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
ble padoThl ue padboThbl
pecypchl
1 HccnenoBanue GyHKIHIA ¢ TOMOIIIO 2 |
MPOU3BOTHOM
2 [TepBooOpa3nasi u HHTETpaI 12 1
3 I'paduku TpUroHOMETpUUECKUX PYHKIIUI. 14 1
Tpuronomerpuueckue HEpaBEHCTBA
4 HppauroHanbHble, NOKa3aTeIbHbIE U 24 1
norapudMuyuecKre HepaBeHCTBA
5 KomrmnekcHble uncia 10 1
6 Harypanbnbie u nenbie ynucina 10 1
Cucrembl paMOHAIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTApU(PMUISCKUX 12 1
yYpaBHEHUU
8 3ajauu ¢ napameTpamu 16 1
9 [ToBTOpeHue, 06001ICHNE, CHCTEMAaTH3 AN 16 )
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Kourtpoun
Bcero HbI€
padoTbI

IIpakTHyec
KHe
padoTbI

JlaTa
H3yYeH
us

DJIeKTPOHHBbIE
nu(ppoBbIe
oOpa3oBareJib
HbI€ Pecypchl

MHOK€eCTBO, ONepaluy HaJl MHOKECTBAMH U
HUX CBOICTBa

Juarpammsbl Diiniepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O
alrrapara i pCcHuA 3aaa4d

Parmmonanpusie uncina. OOBIKHOBEHHBIE U
JECSITAYHBIC IPOOH, TPOLIEHTHI, 0ECKOHEUHBIC
MEPUOANUECKHIE IPOOH

Parmmonanpusie uncina. OOBIKHOBEHHBIE U
JECSITAYHBIC IPOOH, TPOLIEHTHI, 0ECKOHECUHBIC
MEPUONYECKHIE IPOOH

[Ipumenenue qpobei u TPOLEHTOB JUIs
peuIeHus NPUKIaAHbIX 3a1a4

[IpumeneHnue npoOeli U MPOLICHTOB IS
pelIeHus TPUKIAIHBIX 3a1a9

JlericTBUTENIbHBIC YK CIIa. PallioHaIbHEIE U
HppalMoOHaJIbHbIC YKCTia

Apudmernueckue onepauu ¢
[[ef/'ICTBI/ITeJII)HBIMI/I qucjiaMu

10

MO,I[yJ'IB JICMCTBUTEIILHOTO YKCIIa U €r0




CBOMCTBA

11

[TpuGnmxEHHBIC BEIYMCIICHHUS], IPABHIIA
OKpPYIJIEHUS, IPUKUKA U OLIEHKA pe3yibTaTa
BBIYUCIIEHUM

12

OCHOBHBIE METOBI PEIICHUS IENbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METOBI PEIICHUS IENbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN 1
HEPaBEHCTB

14

OcHOBHBIE MCTOJbI pCICHUS LCIIbIX U
JNPOOHO-pallMOHATIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
JleneHue MHOrO4YIeHa HA MHOTOUIEH C
octaTtkoM. Teopema besy

16

MHOTro4JIeHbI ¢ HeIbIMA KO QHUIIMeHTaMU.
Teopema Buera

17

Pemenue cucrem TMHENHBIX YpaBHEHUN

18

Pemenne cucreM TMHENHBIX ypaBHEHUN

19

Martpuna cCuCTeMBI JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpULbl 2X2, €ro
IF€OMETPHUYECKHUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpULbl 2X2, €ro
IF€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS




21

[IpuMeHeHue onpenennuTens Al peuieHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

22

Pemenne npukiiagHeIx 3a/1a4 ¢ HOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

23

Pemienue npukinaaHpix 3a1a4 ¢ MOMOIIBIO
CUCTEMBI JINHENHBIX YPABHEHUN

24

KoHntpoinbHas pabdora: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

@yHK1Ms, c1oco0bI 3aJaHs (HYHKITHH.
B3anmnuo o6parubie pynknmun. Kommosumms
byHKIUH

26

I'padux pyHKIHH. DIEeMEHTapHBIC
npeoOpa3oBanus rpapukoB QyHKIHNA

27

OO0nacTh onpeneeHs © MHOYKECTBO
3HadeHu pynkuuu. Hymu QyHkimm.
[IpoMexyTKH 3HaK OCTOSTHCTBA

28

YéErHble U HEYETHBIE (PYHKIIHH.
[lepuoanueckue pynkuuu. [lpomexyTku
MOHOTOHHOCTHU (pYHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpliee n HauMeHbllee 3HAYCHNUE
(GYHKIMU Ha IPOMEXYTKE

30

Jlunelinas, kBagpaTuuHas U JPOOHO-
nuHeHas pyHKIUN

31

DneMeHTapHOe UCCIIEI0BAHNE U TIOCTPOCHHE
rpaduKOB STHX PYHKIUH

32

3JI€M€HTapHO€ HCCIICO0OBAHUEC U ITIOCTPOCHUC




rpaduKoB ATHX PYHKIUI

CreneHs ¢ LIeTIBIM MoKa3aTeneM. bunom

33 Hsrorona

34 Crenens ¢ LenbIM Noka3areneM. bunom
Herotona

35 CreneHHas QyHKIMS C HATypaJIbHBIM U
LeNbIM ToKa3aTenieM. E€ cBoiicTBa u rpadux

36 KonTtponsHas padora: "CreneHHast QyHKIHS.
E¢ cBoiicTBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

13 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YMCIOBBIX BHIPAKCHHH,
coJiepKalMX CTEIEHN U KOPHU

40 [IpeoOpa3oBaHus YNCIOBBIX BHIPAKCHHH,
coJiepKalMX CTEIIEHNU U KOPHU

A1 [IpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHHIH,
coJiepKalluX CTENEHU U KOPHU
Wppaunonanbusie ypaBHeHHsl. OCHOBHBIE

42 METO/bl PEIICHHS UPPALUMOHAIBHBIX
YpaBHEHUH
Wppanumonanbuble ypaBHeHUs. OCHOBHbBIE

43 METO/bl PEIICHHS UPPALUOHAIBHBIX
YpaBHEHUH

44 Wppanmonanbuble ypaBHeHUs. OCHOBHbBIE

MCTOABI pCHICHUS UPPALUOHATIbHBIX




YpaBHEHUI

PaBHOCHIIBHBIE epexoabl B pCIICHUN

45 MPPALMOHATIBHBIX YPaBHEHUM

46 PaBHOCHIIBHBIE IEPEXO/IBI B pELICHUHN
HMpPPALMOHATIBHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IBI B PEUICHUHT
HUPPAIMOHATIBHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TIEPEXO/IBI B PEUICHUN
HPPAIMOHATIBHBIX YPaBHEHUM
CaoiicTBa 1 rpaduK KOpHS N-0¥ CTETEHU KaK

49 (GyHKIIUU 00paTHOM CTENEHU C HaTypalbHBIM
MOKa3aTeseM
CaoiicTBa 1 rpaduK KOpHS N-0¥ CTETEHU KaK

50 (GyHKIIUU 00paTHOM CTENEHU C HaTypalbHBIM
MOKa3aTeseM
KonTponbnast pabota: "CBoiicTBa u rpaduk

51 KOpPHS n-0M cTenenu. MppannoHanbHbie
ypaBHeHuUs"

5 Crenens ¢ palioOHAIBHBIM ITOKa3aTeIeM U e
CBOMCTBA

53 Crenens ¢ palioOHAIBHBIM ITOKa3aTeleM U e€
CBOMCTBA

54 Crenenb ¢ pallnOHAIbHBIM I10Ka3aTENEM U €€
CBOMCTBA

55 [TokazarenbHas QyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIHH 1151




peuIeHusl ypaBHEHU I

Hcnons3oBanue rpaduka QyHKIUN AJs

57 . 1
pellieHus ypaBHeHU!

58 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE 1
METO/IbI PEIICHHUS MTOKA3aTeIbHBIX YPABHEHHIA

59 [TokazarenbHble ypaBHEeHUsI. OCHOBHBIE |
METO/IbI PEIICHUS MTOKA3aTeIbHBIX YPABHCHHIMA

60 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE |
METO/IbI PEIICHUS MTOKA3aTeIbHBIX YPABHCHHIMA

61 Kontposnbnas padora: "[lokazarenpHas |
¢bynkus. [TokasarenbHbie ypaBHEHUS"

62 Jlorapudm uncna. CBoiicTBa Jorapupma 1

63 Jlorapudm uucna. CpoiicTBa norapugpma 1

64 Jlorapudm uncna. CBoiicTBa Jorapupma 1

65 €CATHUYHBIE U HATYPAJIbHBIC JTOTapU(PMBbI 1

y
66 €CSATUYHBIC U HATypaAJIbHBIE JTOTrapru(MbI 1
y

67 [TpeoOpa3oBaHue BEIPAKCHUH, COIEPIKALITUX 1
Jorapu@msl

68 [Ipeobpa3oBaHue BbIpaX)EeHHH, COIEPIKALIUX 1
Jorapudmpl

69 [IpeoOpa3oBaHue BbIpa)EeHHH, COIEPIKALTUX 1
Jorapudmpl

70 Jlorapudmuueckas pyHkuus, e€ cBONCTBa U |
rpauk

71 Jlorapudmuueckas GpyHkuus, e€ CBONCTBA U 1

rpauk




Hcnonp3oBanue rpaduka GyHKIHH 17151

72 .
pelieHus: ypaBHEHU I

7 Hcnonp3oBanue rpaduka GyHKIHHA 1151
pelIeHHs YpaBHEHHI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/Ibl pEelIeHUs Jorapu(PMUIECKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl pEelIeHHUs Jorapu(PMUIECKUX
YpaBHEHUH
Jlorapudmuueckue ypapHeHus. OCHOBHbIE

76 METO/IbI pEelIeHUs Jorapu(PMUIECKUX
YpaBHEHUH

77 PaBHOCHIIbHBIE TIEPEXO/IBI B PEUICHUHT
Jorapu(MUIECKUX ypaBHEHUM

73 PaBHOCHIIbHBIE TIEPEXO/IBI B PEUICHUN
Jorapu(MUIECKUX ypaBHEHUM

79 Kontposnbnas padora: "Jlorapudpmuueckas
¢bynkus. Jlorapupmudeckre ypaBHeHUs"

20 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI€HC
YHUCJIOBOI'O apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YUCJIOBOT'O apryMeHTa

%) ApKCHHYC, apKKOCUHYC U apKTaHTEHC
YHUCJIOBOT'O apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC

YHUCJIOBOI'O apryMeHTa




Tpuronomerpudeckas OKpyKHOCTb,

84 olpesiesIeHue TPUTOHOMETPUUECKHUX 1
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 onpeielIeHue TPUTOHOMETPUUECKUX 1
(GYHKIHI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIbI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIIBI 1

90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPKEHU I

01 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |
BBIPKEHU I

9 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX i
BBIPA)KCHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX i
BBIPA)KCHUI

94 Peurenue TpuroHoMeTpruueCcKuX ypaBHEHUM 1

95 Pemenne TpuroHoMeTpu4ECKUX YpaBHEHHUN 1

96 Perenue TpuroHoMeTpruueCKuX ypaBHEHUM 1

97 Pemienue TpuroHoMeTpUYECKUX YpaBHEHU N 1

98 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHU I 1

99 Pemenue TpuroHoMeTpuuEeCKUX ypaBHEHUN 1

100 Perenue TpuroHoMeTpruueCKuX ypaBHEHUM 1

1

101

KonTponbHast pabora:




"TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE YpaBHEHUA"

HOCHGHOB&TGHBHOCTI/I, CII0COOBI 3aJaHusA

102 nocieaoBareiabHocTel. Meron
MaTeMaTU4eCKOU UHTYKIIUH
MOHOTOHHBIE U OTPAHUYEHHbIE

103 nocaeaoBarenbHoCcTH. McTopus ananuza
OECKOHEYHO MaJbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpuueckas mporpeccust

106 beckoHneuHo yObIBatomiasi reoMeTpudecKas
nporpeccust

107 Cymma O6eckOHEYHO yObIBaroIIei
F€OMETPUUYECKON TPOTrPECCUU

108 JIMHEWHBIN Y 3KCIIOHEHIIUATIBHBIN POCT.
Uucno e. Dopmyia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAJIBHBIN POCT.

Hucno e. DopMya ClI0KHBIX TPOLUEHTOB

110

Hcnonws3oBanue nporpeccuu Juisi peuieHus
peaNbHBIX 3a/1a4 MPUKJIAHOTO XapaKkTepa

111

Kontposnbnas padota: "[lociaenoBarenbHOCTH
U nporpeccun”

112

HenpepriBHble (yHKIIMU U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMIITOTHI TpauKOB
byHKIUH

114

CaoiicTBa (yHKINIT HETIPEPHIBHBIX HA
OTpe3Ke




115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 Meto1 HHTEPBAJIOB IS PEIICHUSI HEPABEHCTB

117 Meroa UHTEpBAJIOB U1l pELICHUSI HEPABEHCTB

118 Meroa MHTEPBAIIOB ULl pELICHUSI HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBHIBHBIX
(byHKIMN 1715 pelIeHus 3a1a9

120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX
GbyHKIUH 1715 pereHus 3a1a4

121 IlepBast u Bropast npou3BoAHbIC HYHKIINU

Yy

122 Omnpenenenue, TeOMETPUUECKUN CMBICTT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 VYpaBHeHHE KacaTeIbHOU K rpaduky
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K rpaduKy
byHKIIH

126 [Ipon3BoiHBIE 2IEMEHTAPHBIX (PYHKIINH

127 [Ipou3BoHBIE AI€MEHTAPHBIX (PYHKINUN

128 [Ipou3BoHast CyMMBI, IPOU3BEICHHUS],
YaCTHOTO ¥ KOMITO3ULIUU (DYyHKIUI

129 [Ipon3BoiHast CyMMBI, IPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3UIIMU (DYHKIIHI

130 [Ipon3BoiHast CyMMBI, IPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3UIIMU (DYHKIIHI




131 KonTponbnast padora: "[Ipoussonnas” 1 1
132 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1

3HaHuii: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1

3HaHui: "OyHkun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HToroBast KOHTpOJIBbHAs paboTa 1 1
136 HOBToPeHHe, 000011eHne, cucTeMaTH3aIus 1

3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

Kounrtpoin
HbIE
padoThI

IIpakTHuec
KHe
padoThI

JlaTa
H3yYeH
us

DJIeKTPOHHBIE
mudposbIe
oOpa3oBarteJib
Hble pecypchbl

[IpuMeHeHne MPON3BOIHOMN K UCCIIETOBAHUIO
(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

HpI/IMCHCHI/IC HpOHBBOI[HOfI K UCCIICA0OBAaHHUIO
@yHKHHﬁ Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

HpI/IMCHCHI/IC HpOHBBOI[HOfI K UCCIICA0BAaHHUIO
@yHKHHﬁ Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

[IpuMeHeHne MPON3BOIHOM K UCCIIEIOBAHUIO
(GyHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne MPON3BOIHOMN K UCCIIEIOBAHUIO
(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

HpI/IMCHCHI/IC HpOHBBOI[HOfI K UCCICA0BAHHUIO
@yHKHHﬁ Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

Haxoxaenne HauboIbII1er0 1 HAUMEHbBILIETO
3HAuUEHUs HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpE3Ke

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIMU HA
OTpe3Ke




10

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpE3Ke

11

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

12

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

13

HpI/IMCHCHI/IC HpOHBBOI[HOfI I HaXOXICHUA
HaAWJIyq1iero pCuICHUA B IPUKIIAAHBIX
3agadax

14

HpI/IMCHCHI/IC HpOHBBOI[HOﬁ I HaXOXICHUA
HAWJIyqlIero pCuICHUA B IPUKIIAAHBIX
3aJadax

15

[IpuMeHneHne TPOU3BOTHON JJIst
ONpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOr0 PopMyYJIIOi UITH
rpagukoM

16

[IpuMeHneHne TPOU3BOTHON J1JIst
ONpeIeJICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOr0 POopMYJIIOi UITH
rpaduKom

17

Komnosunust ¢pyHkuumit

18

Komnosunust ¢pyHkumit

19

Komnoszumus ¢pyHkimii

20

['eomeTpuyeckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM TUIOCKOCTH




['eomerpuueckue oOpa3bl ypaBHEHH Ha

21 KOOPAMHATHOW INIOCKOCTH

” KonTponbnas padora: "MccnenoBanue
GyHKIMHA ¢ TOMOIIBIO TPOU3BOAHON"

3 [TepBooOpazHas, OCHOBHOE CBOHCTBO
nepBOOOpa3HBIX

24 [TepBooOpazHbIie 3eMEHTAPHBIX (HYHKITHUIL.
[TpaBuiia HaX0XIEHUS IEPBOOOPAZHBIX

)5 [lepBooOpa3HbIe 31eMEHTApHBIX (DYHKITHIA.
[IpaBuna HaxoXkAEHUS IEPBOOOPA3HBIX

2% HNurerpan. ['eoMeTpruyecKuii CMBICTT
UHTErpaja

7 Brruncnenue onpenenéHHOro HHTErpaa mo
dopmyne Hetotona-Jleitbnuia

)3 Boruncnenue onpenenéHHOro HHTErpaa mo
dopmyne Hetotona-Jleitbnuia

79 [IpumMeHenne uHTErpaia Iy HaXOXKIACHUS
ioniaied IIOCKUxX QPUryp

30 [IpumeHeHue uHTerpaa 1 HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps pemienuii AuddepeHnnaIbHbIX
ypaBHEHUU

0 [Tpumeps pemienuii AudhepeHnnaIbHbIX
yYpaBHEHUU
MaremaTiueckoe MOJEIUPOBAHUE PEAIbHbBIX

33 MPOIIECCOB C MOMOIIBIO AU(HepEeHIINATHLHBIX

ypaBHEHUI




Kontponbnas padota: "[lepBoobpasznas u

34 "
MHTErpal

35 TpuronomeTpudeckue QyHKIHH, UX
CBOWCTBA U TpadUKH

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U rpaduKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U rpaduKu

n TpuronomeTpuyeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

19 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YPaBHEHUI C TOMOILBIO
TPUTOHOMETPHUUECKOI OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUI C TOMOILBIO
TPUTOHOMETPHUUECKOI OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUUECKOI OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUUECKOI OKPYKHOCTH

44 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB

45 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB




47

Pemenne TPUTOHOMCTPUYCCKNX HCPABCHCTB

KoHnTtponbnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKITHUIL.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcCHOBHBIE METO/IbI PELICHUS
MOKA3aTeIbHBIX HEPABESHCTB

50 OcCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PEIICHUS
MOKAa3aTeIbHBIX HEPABESHCTB

5 OCHOBHBIE METOJIbI PEIICHUS
MOKA3aTeIbHBIX HEPABESHCTB

53 OcCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

57 OcCHOBHBIE METO/IbI PELICHUS
UPPALMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METOJIbI PEIICHUS
UPpaALMOHATIFHBIX HEPABEHCTB

59 OCHOBHBIE METOJIbI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHUS




VPPALMOHAJIBHBIX HEPABEHCTB

61

['padmyeckue METOABI peLICHUS
UPPALMOHATILHBIX YPaBHEHHH

62

['padmyeckue METOABI peLICHUS
UPPALMOHATILHBIX YPaBHEHHI

63

I'paduueckue meTob! pemeHus
IIOKa3aTeJIbHBIX YPAaBHEHUM

64

I'paduueckue MeToabl pereHus
MOKa3aTeJIbHbIX HEPABEHCTB

65

['padmyeckue METOABI peLICHUS
jorapupMUUECKUX ypaBHEHUN

66

['padmyeckue METOABI peLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

67

I'paduueckue METOBI pemeHUs
norapu(pMHUECKUX HEPABEHCTB

68

I'paduueckue MeToabl pemeHus

NOKa3aTeIbHBIX U JIOTAPU(PMUIECKAX

ypaBHEHU I

69

['padmyeckue METOABI peLICHUS

IIOKa3aTCJIbHBIX U HOFapI/I(bMI/I‘ICCKI/IX

yYpaBHEHUU

70

['padmyeckue METOABI peLICHUS

IIOKa3aTCJIbHBIX U HOFapI/I(bMI/I‘ICCKI/IX

HCPABCHCTB

71

['padmyeckue METOABI peLICHUS

IIOKa3aTCJIbHBIX 1 HOFapI/I(bMI/I‘ICCKI/IX

HCPABCHCTB




KonTponbhas padora: "UppannonaibHele,

72 MOKa3aTeNbHbIE U JIOTapUPMUUECKHE
HepaBeHCTBA"
KommnekcHeie uncna. AnreOpanueckas u

73 TPUTrOHOMETpHUecKas (popMbl 3arucu
KOMIUIEKCHOTO YHCIIa
KommnekcHeie uncna. AnreOpanueckas u

74 TPUTOHOMETpHUEcKas (pOpMbI 3arucu
KOMILIEKCHOTO YHCIIa

75 ApudmeTndeckue oneparuu c
KOMILJIEKCHBIMH YU CJIaMHU

76 ApudmeTndeckue oneparuu C
KOMILJIEKCHBIMH YU CIaMHU

77 N300pakeHne KOMIJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

73 N300pakeHne KOMIIEKCHBIX YHCET Ha
KOOPAMHATHOW IIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO Yncia

20 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMILJIEKCHBIX YHCeN JUIs

81 penieHus pU3NIECKUX U FT€OMETPUUECKUX
3a1a4y

%) KonTponbhas padora: "KomminekcHbie
yucna"

&3 Harypainbnble u nensie yucna




84

Harypasbnsle u niensie yucna

HpI/IMCHCHI/IC IMPHU3HAKOB ACJIUMOCTHU LCIIBIX

85
yucel

26 [TpumeHeHne MPU3HAKOB AETUMOCTH IENIBIX
qucel

g7 [TpumeHeHne MPU3HAKOB AETUMOCTH IENbIX
yucen: HOJ u HOK

28 [IpumeHeHre MPU3HAKOB JACTUMOCTH IEJTBIX
gucen: HOJl m HOK

29 [TpyumeHeHne MPU3HAKOB AETUMOCTH IENBIX
YHCell: OCTaTKH 10 MOIYJIIO

90 [TpyuMeHeHne MPU3HAKOB AETUMOCTH IENbIX
YHCell: OCTaTKH 10 MOIYJIIO
[IpumeHeHre TPU3HAKOB ASTUMOCTH IEJTBIX

91 yuceln: anroput™ EBKiunaa i pemieHus
3a/1a4 B LIETBIX YHCIaxX

9 Kontponbnas padota: "Teopust 1menbx
yucen"
CucremMa 1 COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CIICJICTBUS
CucreMa 1 COBOKYITHOCTh ypaBHEHUH.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIICJICTBUS

95 OcCHOBHBIE METO/IBI PEIICHUSI CUCTEM U
COBOKYITHOCTEW palliOHATbHBIX YPaBHEHHIA

96 OcHOBHbBIE METO/IbI PEILIEHUSI CUCTEM U




COBOKYITHOCTEN UPpPalMOHAIbHbBIX
ypaBHEHU I

97 OcHOBHBIE METO/BI PEILIEHUS CUCTEM U
COBOKYITHOCTEW MOKA3aTEIbHbBIX YPABHEHUN

OCHOBHBIE MCTObI PCHICHUA CUCTCM U

98
COBOKYITHOCTCH IMOKA3aTCIIbHbIX YPABHCHUUN

OcHOBHBIE METO/BI PEILIEHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUU

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKIX
ypaBHEHUI

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 U3

101 pa3nuyHBIX 001acTeil HAYKU U peabHOM
YKU3HU, MHTEpIIPETals 0Jy4YEeHHBIX
pE3yJIbTaTOB

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 U3

102 pa3nuyHBIX 001acTeil HAYKU U peaTbHOM
JKU3HU, MHTEPIIPETalUs 0Jy4YEeHHBIX
pE3yJIbTaTOB

[IpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3

103 pa3IMYHbIX 00JacTel HAyKU U peallbHOM
YKU3HU, HTHTEPIIPETalUs MOTy4eHHBIX
pe3ynbTaToB

104 KonTponbhas padora: "Cucrembl




palOHAIBHBIX, UPPALUOHAIBHBIX
NOKa3aTeIbHBIX U JIOTAPU(PMUIECKAX

ypaBHEHU"
105 PannonaneHbIe ypaBHEHMS C TapaMeTpaMu
106 PanmonanbHble HEpaBEHCTBA C TapaMeTpaMu
107 PannonanbHble cucTeMBbl ¢ apaMeTpamu
108 UppanmonanbHuble ypaBHEHUs, HEPABECHCTBA
C IapaMeTpaMu
109 HppauroHanbHble CUCTEMBI C TApaMeTpamMu

110

[Toka3arenbHbIC YpaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111

[lokazarenbHble CUCTEMBI C TApaMeETPaMu

112

Jlorapugmuueckue ypaBHEHHs, HEPaBEHCTBA
C IapaMeTpaMu

113

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114

TpUroHomeTpru4ecKue ypaBHEHHUS C
napameTpamu

115

TpuroHomeTpru4ecKue HEPABEHCTBA C
napameTpamu

116

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEJICH pealibHbIX
CUTYalMi C IOMOIIbIO YPABHEHUH C
rapaMeTpamMmu

118

HOCTpOGHI/Ie 1 UCCIICAOBAHUC
MaTeMaTHUYeCKUX Mojelei pEajlbHBIX




CUTYyalMi C IOMOLIBIO CUCTEM YPaBHEHUH C
napameTpamu

119

[Toctpoenue u uccienoBanue
MaTEMaTHYECKUX MOJEIIEH peabHbIX
CUTYyalMi C IOMOLIBIO CUCTEM YPaBHEHHH C
napameTpamu

KonTponbhast padora: "3anauu c

120 "
napaMeTpamu

121 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS
3HaHuil: "YpaBHenus"

122 [ToBTrOpenue, 0000IICHNE, CHCTEMATH3AIIS
3HaHui: "YpaBHeHus"

123 [ToBTrOopenue, 0000IICHNE, CHCTEMAaTH3AIUS
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHUN"

124 [ToBTrOpenue, 0000IICHNE, CHCTEMAaTH3AIUS
3HaHuii: "HepaBencraa"

125 [ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS
3Hanuil: "HepaBencrtra"

126 [ToBTrOpenue, 0000IICHNE, CHCTEMAaTH3AIUS
3HaHuii: "HepaBencraa"

127 [ToBTrOopenue, 0000IICHNE, CHCTEMAaTH3AIUS
3Hanuil: "lIpousBoaHas u e€ npumeHenue"

128 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS
3Hanuil: "lIpousBoaHas u e€ npumeHenue"

129 [ToBTOpenue, 006001IeHUE, CUCTEMAaTH3AIUS
3Hanuil: "[IpousBoaHas u e€ npumMeHeHue"

130 [ToBTOpEeHUEe, 06001ICHNE, CHCTEMATH3 AU




3HaHuii: "MHTerpan u ero npumeHenue"

131 [ToBTOpEHKE, 0000IICHUE, CUCTEMATH3 AL
3HaHui: "OyHknun"

[ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AL

132 CO] " 1
3HaHui: "OyHKIMN
133 [ToBTOpEeHUe, 06001ICHNE, CHCTEMAaTH3 AU 1
3HaHui: "OyHkun"
134 HroroBast KoHTpoIbHas paboTa 1 1
135 HroroBast KoHTpoIbHas paboTa 1 1
136 [ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS |
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon
nposeps .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
emoro o0pa3oBaTe/IbHOI MPOrpaMMBbI Cpe/IHero o01ero 0opa3oBaHus
pe3yJbT
ara
1 UYucna v BIYHCICHUS
11 OnepupoBarh  MOHATHUSIMHU:  pallUOHAIBHOE M JACHCTBUTEIBHOE  YHCIIO,
' OOBIKHOBEHHAS U JCCITHYHAS APOOb, IPOIICHTHI
12 BrimonusaTe apudmMeTHueckre onepaii ¢ palioHaIbHbIMU U ACHCTBUTEIbLHBIMU
' YHCIIAME
13 BreimonuaTe npuOAMKEHHBIE BBIYMCICHUS, HCIONB3YS IMpaBWiIa OKPYIJICHUS,
' JIeNaTh IPUKHUIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUN
OnepupoBarh MOHATUSMU: CTENEHBb C IEJIBIM IMOKa3aTeieM, CTaHIapTHas Gopma
14 3aMuCH JACHUCTBUTEIBLHOTO YHCIIA, KOPEHb HATYPAJIbHOW CTETEHH; UCIOJIb30BATh
' NOAXOAAIIYt0  (OopMy  3amMCH  JIEUCTBUTENIBHBIX  YHUCEN IS pPEHICHUs
MPAKTUYECKUX 3a71a4 U MPECTaBICHUS JaHHBIX
OnepupoBarh MOHATUSAMH: CHHYC, KOCHHYC M TAaHIE€HC IPOMU3BOJILHOTO YIIIA;
1.5 HCIOJIb30BATh 3anucCh MIPOU3BOJILHOTO yriia yepes oOparHbIe
TPUTOHOMETPUYECKUE DYHKITUU
2 VYpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh TOHATUSMHU: TOXKAECTBO, YypaBHEHUE, HEPABEHCTBO, LIEJOE,
2.1 paloHanbHOE, UppalMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
27 BeImonHATe mpeoOpa3oBaHMsl TPUTOHOMETPUYECKUX BBIPAXKCHUH U peliaTh
' TPUTOHOMETPUYECKUE YPABHEHUS
BemonHaTe mpeoOpa3oBaHUS IENBIX, PANHOHAIBHBIX U HPPAUOHAIBHBIX
2.3 BBIDQKCHUH W  pelIaTh OCHOBHBIE THIIBl  LEJBIX, pPAlUOHAIBHBIX U
HUPPALMOHATILHBIX YPABHEHUN U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHUS M HEPaBEHCTBA JUIsl PEIICHUs MAaTEeMAaTUYECKUX 3ajad U
' 3a/1a4 U3 pa3IUYHbIX 00JaCTel HayKu U pealbHON )KU3HU
MonenupoBaTh peanbHble CUTYAIllUU Ha SI3bIKE alreOpbl, COCTABISAThH BHIPAXKEHUS,
2.5 yYpaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3a/Jayd, HCCIEIOBaTh IOCTPOCHHBIC
MOJIETIH C UCIIOJIb30BAHHUEM ammapara aireopsl
3 OyHKIUH U TpaPuKu




OmnepupoBarh MOHATUSAMHU: (QYHKIHUSA, CIOCOOBI 3amanus (QyHKIUH, 001acTh
3.1 OTIpeNIeNIeHUs] M MHOXECTBO 3HAueHWi (yHKUuH, rpaduk (yHKIHUH, B3aUMHO
oOparHbie PyHKIHH
30 OmnepupoBarh MOHATHSAMHU: YETHOCTh M HEUETHOCTh (DYHKIMH, HYIU (DYHKIHH,
' MIPOMEXYTKH 3HAKOIOCTOSIHCTBA
33 Hcnonb3oBatek rpapuky GyHKIUHA U1 pelieHns ypaBHeHUH
34 Crpouth ¥ 4HMTaTh TpapUKU JHUHEHHONW (YHKIWH, KBaApaTHUYHOW (YHKIIHH,
CTETIEHHON (PYHKIIMU C HENIBIM MTOKa3aTeIeM
Hcnonb3oBate rpapuky GyHKIUHI 1S HCCIIeJ0BaHUS MPOLIECCOB U 3aBUCUMOCTEH
3.5 IIpU PELICHUH 3aJad U3 JAPYruX Y4YeOHbIX NIPEIMETOB U pEalbHON JKU3HU,
BBIpaXaTh (OPMYJIAMHU 3aBUCIMOCTH MEX/y BETHUYMHAMU
4 Hauana maTremMaTnueckoro aHajiuza
41 OnepupoBarh  MOHATHAMHU:  MOCIENOBATEIBHOCTh,  apudmMeTHdeckas u
' reoMeTpHuecKasi IpOorpeccuu
49 OnepupoBaTb  NOHATUSIMHM:  OECKOHEYHO  yObIBarolass  reoMeTpuyecKas
' nporpeccusi, CcyMmMa 0€CKOHEYHO YOBIBAIOIIEH Te€OMETPHUYECKON POTPECCUH
4.3 3anaBaTh OCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCO0AMHU
44 Hcnonp30BaTh CBOMCTBA IOCIEAOBATENbHOCTEH M IPOrpeccHil ais pelieHus
' peanbHbIX 33Ja4 IPUKJIaJHOTO XapaKTepa
5 MHoOXkecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPAIlU HAJ MHOKECTBAMHU
59 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJis ONUCaHHs PeajbHBIX
' IIPOLIECCOB U SIBJIEHUH, IIPU PELICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
53 OnepupoBaTh NOHATUSAMHU: ONpEEICHNUE, TeOpeMa, CIECTBUE, T0KA3aTEIbCTBO
11 KUIIACC
Kon
nposeps .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
emoro o0pa3oBaTe/IbHOM NPOrpaMMbl CpeiHero o01ero 00pa3oBaHus
pe3yJabT
aTa
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMHU: HaTypallbHOE, LIEJI0€ YUCIIO; UCIOJIb30BATh MPU3HAKU
1.1 JETUMOCTH LIEJIBIX YHUCEJI, pa3jOoXKEeHHWE YHUCIa Ha IPOCTble MHOMKUTENIU JJIs
peleHus 3a1a4
1.2 OnepupoBaTb MOHATUEM: CTEIIEHb C PALMOHAIBHBIM [TOKa3aTeIeM
13 OnepupoBaTh MOHATHUAMHU: JIOTapu(M dHCIa, JECATUYHBIE W HATypajbHBIE
' sorapuMeI




YpaBHEHHUS 1 HEpABEHCTBA

[IpyMeHsTh CBOMCTBA CTEMEHH ISl MpeoOpa3oBaHUsl BBIPAKEHHM, ONEpUPOBATH

2.1 MOHATUSAMHU: I10KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI
MOKa3aTeJIbHbIX YPAaBHEHUM U HEPABEHCTB
Boimonuate  mpeoOpa3oBaHus — BBIPOKEHUH,  cOAEpXAallUX  JIOTapu(MBI,
2.2 OTIepUPOBATH MOHATUSAMU: JIOTapU(MUUIECKOE YpaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIBI JOTapU(PMHUUECKUX YPABHEHHUI U HEPABCHCTB
23 HaxonuTs perienust npocTeHnX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATHUSAMM: CHUCTEMA JIMHEMHBIX YpaBHEHUW M €€ pelIeHUuE;
' UCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JIJIs1 peLIeHUs] IPAKTUYECKUX 3a]1a4
)5 Haxoauth pemeHuss NpoCTEMIIMX CUCTEM M COBOKYIHOCTEH pPallMOHAIBHBIX
' YpaBHEHUI U HEPABEHCTB
MonenupoBaTh peajlbHbIE CUTYallUH Ha SI3bIKE aureOpbl, COCTABIIATH BbIPAXKEHUS,
2.6 YpaBHEHUs, HEPAaBEHCTBA M CHCTEMBbI [0 YCIOBHIO 3a/layd, MCCIEI0BaTh
MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM afapara alireopsl
3 @yHKIMU U TpaduKu
OnepupoBaTh MOHATUSAMH: nepuoanyecKas byHKIHS, MIPOMEXYTKH
31 MOHOTOHHOCTH (YHKIIMHM, TOYKH OKCTpeMyma (YHKIUH, HauOoIbllIee WU
' HauMeEHbIlIee 3HaueHus (YHKIUKM Ha MPOMEXKYTKE; HCIONb30BaTh HX JUIS
uccieIoBaHusl PyHKINH, 3aJaHHOU IrpaduKoM
OnepupoBaTh MOHATUSAMU: TpaUKU TOKA3aTENbHOM, JOrapupMUYECKON W
3.2 TPUTOHOMETPUUECKUX (PYHKIIHIA; U300paXkaTh UX HAa KOOPJAWHATHOM IMJIOCKOCTH H
HCII0JIb30BATh ISl pELICHUs] YyPABHEHUI U HEPABEHCTB
13 N300paxaTh Ha KOOPAMHATHOM IIOCKOCTH TpadUKH JTHHEHHBIX YpaBHEHHH H
' UCII0JIb30BATh UX /ISl PEIICHUS] CUCTEMBI IMHEUHBIX YPaBHEHUN
34 Hcnonp3oBate rpaduku GyHKIMN I UCCIIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH
' U3 JPYTUX y4eOHbIX JUCLMILINH
4 Hauana matemaTnyeckoro aHaiausa
OnepupoBaTh MNOHATUSIMH: HeMpepbiBHAas (GYHKIUSA, MPOU3BOAHAS (DyHKIUU;
4.1 HCIIOJIB30BaTh TI'E€OMETPHYCCKUH W (PU3WYECKUIA CMBICT TMPOU3BOTHON IS
pelieHus 3a1a4y
47 Haxonute mnpou3BogHBIE 3JIEMEHTAPHBIX (DYHKLUMH, BBIYMCIATH I[POU3BOJHBIC
' CYMMBI, IPOU3BEICHMS], YACTHOT'O (DYHKIUI
43 Hcnonb3oBaTh NpOM3BOAHYIO JUIsl UCCIE€N0BaHUS (QYHKIUMH Ha MOHOTOHHOCTb U
' HKCTPEMYMBI, IPUMEHSITh PE3YJIbTAThl UCCIIEIOBAHUS K IOCTPOEHHUIO IpapuKoB
44 Hcrnonb30BaTh MPOU3BOAHYIO JJIsi HAXOXKIACHUS HAWIYYIIEro pelIeHUus B
' NPUKJIAIHBIX, B TOM YUCJIE COLMAIIBHO-O)KOHOMUYECKHUX, 3a7a4ax
A5 OnepupoBaTh  MOHATHAMHU:  TEpBOOOpa3Has W HMHTETpal;  I[OHUMATh
' reOMETPUUECKUN U (PU3NYECKUI CMBICT UHTErpajia
46 Haxonute mepBooOpa3Hbie 3JIEMEHTApHBIX (YHKIHH, BBIYUCIATH WHTETPAl I10

dopmyne Hetorona — JleiiOHuMIa




4.7

Pemars MMPUKIAAHBIC 3aaa4yv, B TOM YHUCIIC COLUAIIBHO-3KOHOMHYECKOI0 H
(u3nvecKoro xapakrepa, CpeICTBAMI MaTEMAaTHYECKOTO aHAIN3a




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC
Ko IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
A
1 Hucna v BBIYUCIECHUS
Pammonanbueie  umcna.  OOBIKHOBEHHBIE W JCCATUYHBIE  JIPOOH, IPOLECHTEHI,
11 OeCKOHEUHBIE MEePHOAMYECKIE qpoOu. Apr(METHIECKHE ONEPalliil C PAMOHAIBHBIMA
' YHCIaMH, TPeoOpa30BaHUs YUCIOBBIX BhIpakeHUH. [IpuMenenne npodel u mpoueHToB
JUIS pellieHus] IPUKIIAJHBIX 33/1a4 U3 PA3IMYHBIX OTpacieil 3HaHUH U pealibHOM KU3HU
JlelicTBUTENbHBIE YKCia. PaninoHanbHble U MppalMoHalbHbIE yKicia. ApupmeTuyeckue
1.2 | omepanuu c AeHCTBUTEIbHBIMH uuciaaMu. I[IpuGnuxEéHHble BBIYMCICHMS, IpaBHIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN
Crenensb ¢ nenbiM nokasatenem. CtanaaptHast popma 3anucu AeHCTBUTEIBLHOIO YHUCIA.
1.3 | Hcnonp3oBanue noaxopasmieil Gopmbl 3amucH JEHCTBUTENBHBIX YHMCEN JUIs pEeIIeHUs
IIPAKTUYECKUX 3a7]a4 U IPEICTABICHUS JaHHBIX
14 Apudmerndyeckuii KOpeHb HATypalbHOW creneHd. JleHcTBus ¢ apudmeTrndaeckuMu
' KOPHSIMHM HaTypalbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOIO apryMeHTa
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 | ToxnaecTBa U TOKIECTBEHHbIE IPEOOpPA3OBaAHUS
29 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX BBIpaKeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHE
' bopmyIbI
)3 VYpaBHeHME, KOpPEeHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue uenabix U JpOOHO-paLMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 | Pemenue nppalunoHaJbHbIX YpaBHEHUN U HEPABEHCTB
2.6 | PemeHue TpUrOHOMETPUUYECKUX YPABHEHUN
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMATUUECKUX 3aJa4 U 3a4a4 U3
' pa3auyYHbIX 00JacTel HayKU U peallbHOM JKU3HU
3 OyHKIUM U TpapUKu
31 @Oynkius, crmocodsl 3amanus ¢yHkumu. [padux  ¢dysxnum. B3ammbHO 00paTHBIC
' GyHKIMU
39 OOnacte ompeneneHuss W MHOXECTBO 3HadeHMd ¢yHkumud. Hymm dyHkum.
' [TpomexyTKH 3HAKONOCTOSIHCTBA. YETHBIE 1 HEUETHBIC PYHKIIUU
13 CrenenHas QyHKLHMs C HaTypalbHBIM M LIEJNbIM NOKa3atesneM. EE coiicTBa u rpaduk.
' CaoiicTBa ¥ rpad)uK KOPHS 71-0 CTEIICHU
3.4 | TpuroHoMmerpuyeckas OKpPYXHOCTb, OIpEIEIEHUE TPUTOHOMETPUUYECKUX (DYyHKIMIA




YKCJIOBOTO apryMeHTa
4 Hauana maTremMaTnueckoro aHajiuza
41 [TocnenoBarenpbHOCTH, C€HOCOOBI  3aJaHUSl  TOCJIENOBAaTENbHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATELHOCTH
Apudmerndeckass UM TreoMeTpuueckas mporpeccuu. beckoHeuHo —yObIBaromias
4 | TEOMETPUYECKas MPOrpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH T'€OMETPHUYECKOM
' nporpeccuu. Popmyna CIOXKHBIX MpoLEHTOB. lcrnonb3oBaHue mporpeccuu Juis
pellIeHNs peabHBIX 3a7a4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTUKa
MHoxecTBO, omnepanuu HaJx MHoOkecTBaMM. [luarpammbl Oiiepa — Benna.
5.1 | IlpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOI'O ammapara s OINUCaHHUA peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEILIEHUH 33]a4 U3 APYTHX Y4eOHBIX NIPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, J10KA3aTEIbLCTBO
11 KJIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPIKAHMS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbhble u nenslie yncna. [Ipu3Haku JeTuMOCTH LENbIX YHCe
1.2 Crenens ¢ pallMoOHaIBHBIM Moka3areneM. CBOMCTBa CTEICHU
1.3 Jlorapudm umcna. [lecaTuunble U HaTypaibHbIE JOrapupMbl
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaKE€HUH, COAEPIKALUX JIOTAPUPMBbI
2.2 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHU C PAl[MOHAIbHBIM IIOKa3aTeleM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 CucreMsl JIMHEHHBIX ypaBHEHUH. Penienre npukiaaHbix 3a7a4d ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTteMbl U COBOKYITHOCTH PALlMOHAJIBHBIX YPaBHEHUN U HEPABEHCTB
)3 [IpumeHeHnue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEILIEHUIO MAaTEMAaTUYECKUX 3a/1a4y
' ¥ 33/1a4 U3 PA3JINYHBIX 00JIACTeH HAYKH U PEeATbHOM KU3HH
3 @yHKIMY U TpaduKu
Oynkuus. Ilepuonuueckue ¢yHkuu. [IpoMeXyTKM MOHOTOHHOCTH (DYHKLIHUH.
3.1 Makcumymbl ¥ MUHMUMYMBbl (yHkuM. HauOonbiiee M HauMeHbllee 3HAaUYE€HUE
(GYHKLIHU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u norapupmuyeckas GyHKIMU, UX CBOMCTBA U TpapUKu




3.4

Hcnonws3oBanue rpadukoB GyHKIUN ISl peICHUs YPAaBHEHUN U JTMHEHHBIX CUCTEM

Hcnonp3oBaHue Fpa(bI/IKOB (bYHKI_II/Iﬁ AJI1 UCCIICIOBAaHUs IIPOLECCOB U SaBHCHMOCTeﬁ,

3.5 KOTOpbIE€ BO3HUKAIOT IPH PELUIEHUH 334ad U3 JAPYruX Y4eOHBIX MpPEeIMETOB U
peaabHON KU3HU

4 Hayaya maTemaTnueckoro aHaimsa

4.1 HenpepeiBable pyHKIMN. MeTO] HHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB

4.2 [TpousBonHas GyHkuuu. ['eomerprueckuit 1 GpU3NYECKUIA CMBICI IPOU3BOIHOM

43 [IpousBoaHbie >neMeHTapHBIX (yHKIUH. DOpMynbl HAXOXKACHUS TMPOU3BOAHOMN

' CYMMBI, IPOU3BEJCHUS U YaCTHOTI'O (DYHKIUI

[Ipumenenne npou3BOAHOM K MCCIEAOBAHHUIO (QYHKIUMH HAa MOHOTOHHOCTb U

4.4 IKCTpeMyMbl. HaxoxkneHne HanOOJbIIero M HAaMMEHBIIETO 3HaYeHHWs (YHKIUU Ha
OTpE3Ke
[TpuMeHeHrne MPOU3BOIHOM NIl HAXOXKIECHUS HAWIYYIIEro PEeIIeHUs B MPUKIATHBIX

4.5 3ajadax, s ONpEAETeHUs CKOPOCTH Ipolecca, 3aJaHHOro (opMysIod WU
rpaduKoM

4.6 [TepBooOpasnas. Tabnuia mepBooOPa3HBIX

47 WuTerpan, ero reoMmeTpuiyeckuid U (HU3NIECKHUA CMBICI. Bhluncienne nHTerpaia mo

dbopmyne Hrrotona — JleliOnuna




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBI CPEJTHETO
OBILIEI'O OBPA3OBAHUA

Kon
nposepsie
MOr0
TpeOOBaH
us

IIpoBepsiemble TPeGOBaAHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

Brnanenue meromamu J0Ka3aTenabCTB, aJrOpUTMAMU pEIIEHUs 3ajady; yMEHHE
(dbopMyIHpOBATh U ONEPUPOBATH MOHATUSAMU: OTIPENIEICHNE, aKCHOMA, TEOpEMa,
CIIe/ICTBHE, CBOMCTBO, IIPU3HAK, JI0Ka3aTeIbCTBO, PaBHOCHJIbHBIE
(GOpMYIHPOBKH; TpPHUMEHATh UX; YMEHHE (OPMYIHpPOBaTH oOpaTHOE U
IPOTHBOIOJIOXKHOE YTBEPXKJIEHUE, NPUBOIUTH IMPUMEPbl U KOHTPIPUMEPHI,
HCIOJIb30BaTh METOJ MaTEeMaTHYeCKON HMHIYKIIMH; [IPOBOAUTH JOKa3aTelIbHbIE
paccyKJIeHMs NIpU PpEIIEHUH 3a/ay, OLEHHBATh JIOTUYECKYK IPaBUIIBHOCTH
paccyXeHU; yMEHHE ONEPUPOBATh MOHATUSAMU: MHOKECTBO, [TOJMHOXKECTBO,
Oolepaluyd  HaJl  MHOXECTBaMH; YMEHHME  MCIIOJb30BaTb  TEOPETHUKO-
MHO>KECTBEHHBIN amnmapar JAjs ONMCAaHUS PEealIbHbIX IMPOLIECCOB U SBICHUM U
IpU PELICHUH 33]ad, B TOM 4YMCJE M3 JIPYTHX Y4eOHBIX NpEIMETOB; YMEHHE
ONepUpOBaTh MOHATUAMHU: TIpad, CBA3HBIM Trpad, JepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaThb M OMNMCHIBATh I'padbl pasIMYHBIMHU CIIOCOOAMU;

MCI0JIb30BaTh Tpadbl IPU PELICHUH 3a]1a4

YMeHue onepupoBaTh MOHATUAMH: HATYpPAJIbHOE YHCIIO, IIEJI0€ YHUCIIO, CTEIECHb
C LeJbIM TOKas3aTeleM, KOpeHb HaTypalbHOW CTENEHH, CTeNeHb C
paloHaIbHBIM IIOKa3aTeleM, CTENeHb C JCHCTBUTENBHBIM IOKa3aTeleM,
jmorapudm dYHcla, CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YKCIA, OCTATOK
[0 MOAYJIIO, palOHAJIbHOE YHCIO, HPpallMOHAIBHOE YHUCIIO, MHOXECTBA
HaTypaJbHBIX, IEJIBIX, PalMOHATIBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHUE
WCIIOJIb30BaTh TIPU3HAKU JICIMMOCTH, HAWMEHBIINA OONUH JeNUTeNh W
HauMeEHbIIee oO0IIee KpaTHOe, alropuTM EBKIWAA TpH pEHICHWH 33]ad,
3HAKOMCTBO C PAa3JIMYHBIMU MO3HIMOHHBIMUA CHCTEMaMU CUUCIICHHS, YMECHHE
BBITIOJIHATh BBIYMCICHUE 3HAUYEHUH U MmpeoOpa3oBaHUs BBIPAKEHUH CO
CTeMeHsMH W Jiorapudmamu, MpeoOpa3oBaHusl  JIPOOHO-PALMOHAIBHBIX
BBIpQOXKCHUH; yYMEHHE OMNEpUPOBATh MOHATHSAMH:  IOCJIEI0BATEIBHOCTD,

apudmernyeckass mporpeccus, TreoMeTpuuecKas mporpeccusi, OECKOHEYHO




yOBIBaro1mas reoMeTpuuecKas Iporpeccusi; yYMEHHE 3aJ1aBaTh
MOCIIEOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX (HOpMYyII;
YMEHHE OINEpUpPOBaTh MOHATHUAMU: KOMILJIEKCHOE YHCIO, CONpPSKEHHbBIE
KOMIUIEKCHBIC YHCIIa, MOJYJb U apTyMEHT KOMILJIEKCHOTO uucia, (popma 3anucu
KOMIUIEKCHBIX quce (reometpuyeckas, TPUTOHOMETPHUYECKAs U
anrebpanveckas); yMeTh MPOU3BOAUTH apupMETHUYECKHE JEUCTBUA C
KOMIUIEKCHBIMH YUCJIaMH; TPUBOJAUTH MPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX
Yrcell; OIepUPOBATh MOHITHIMU: MaTpuIla 2X2 u 3X3, onpeaenuTelb MaTPUIIbI,

I‘eOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHne onepupoBaTh IOHATUSMH:  PALMOHAIBHBIE, HUPPALMOHAJIBHBIC,
NoKa3aTeJbHbIE,  CTENEHHbIe, Jorapumuyeckue, TPUTOHOMETPUYECKUE
YPAaBHEHUsT U HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATH IOHATUSMH:
TOXKIECTBO, TOXXJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPaBEHCTBO,
CUCTEMa YPaBHEHHUM U HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHUM, HEPABEHCTB U
CUCTEM; YMEHHE pellaTb ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3IMYHBIX IPUEMOB; pEIIAaTh YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
[1apaMeTpoM; IPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELIEHUs
MaTeMaTUYeCKUX 3a/lad W 3a7ay M3 pa3jIMyHbIX oOjacTell HayKu M peabHOU

KHU3HHU

YMeHue  omepupoBaTh  MOHATHSAMH:  (QYHKUUS, YETHOCTh  (DYHKIIHH,
NEPUOJUYHOCTh  (YHKIMH, OTPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (GYHKIHMH, HauOoJbIee W HAaWMEHbIIEe 3HAYCHUS
(GyHKIMH Ha HOPOMEXKYTKE, HempepblBHAs (YHKIMS, acUMNTOTHI TIpaduka
¢byHKuMM, TepBas W BTOpas MNPOM3BOMHAS (YHKIMH, T€OMETPHUYECKUH U
¢bu3nyeckuif cMbICI MPOM3BOAHOM, MepBooOpa3Hasi, ONpeaesIEHHbI HHTErpa;
YMEHHE HaXOJWUTh AaCHMITOTH rpaduka (QYHKIUH, YMEHHE BBIYUCIATH
IIPOU3BOJIHBIE CYMMBbI, NPOU3BEACHMS, YAaCTHOTO M KOMIO3MLMHU (YHKIIMH,
HAXOJWTh YpaBHEHHE KacaTelIbHOW K TpaduKy (yHKIMH;, yMEHUE HaXOIHUTh
IIPOU3BOJIHBIE JIEMEHTApHBIX (PYHKIUI; yMEHUE HCIOJIb30BATH MPOU3BOIHYIO
IUISL UCCIeIOBaHUs (DYHKIMA, HAXOAUTh HAUOOJIBIINE ¥ HANMEHBIIINE 3HAYCHUS
¢GbyHKUMH; CTpOUTh TIpadUMKU MHOTOWIEHOB C MCIIOJIb30BAaHMEM armapara
MAaTe€MaTHYECKOr0 aHalIu3a; MPHUMEHATh IPOU3BOAHYIO [UISl HAXOXKICHUS
HAaWIy4dlllero pelleHus B NPUKJIAJHBIX, B TOM UHUCIE COLUAJIBHO-
HSKOHOMHYECKUX M (PM3NYECKHX 3a/1a4ax; HAXOAUTh IUIOUIaU U 00bEMBI GUTYD
C TOMOINBIO  HHTErpajga; MPUBOAMTH  IPUMEPHl  MaTeMaTH4ECKOIO

MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInanbHBIX ypaBHEHUIH




YMeHne omnepupoBaTh MOHATUAMHU: Tpapuk (yHKIHH, oOparHas (yHKIHA,
KoMno3uuuss GYHKUMH, JMHeHHas (QyHKOMs, KBagpaTH4Has (yHKIMA,
panmoHanbHast QyHKIUS, CTeNeHHass (QYHKIHS, TPUTOHOMETpHYECKHE (PYHKIIUH,
o0OpaTHbIE TPUTOHOMETPUYECKHE PYHKILINH, I0KA3aTeNIbHAs U JorapupmMuuecKas
(GyHKIMH; yMEHHE CTPOWTh TpadUKU W3YYEHHBIX (YHKIHUN, BBINOIHATH
npeoOpa3oBaHusl rpadukoB (YHKIMHA, UCHOIb30BATh I'padUKU Ul U3Y4YECHHUS
MPOIIECCOB W 3aBHCHMOCTEH, NpU peImIeHHH 337ad U3 JPYIHX Yy4eOHBIX
IIPEIMETOB M 3aJlad U3 pealbHOM JKU3HU; BhIpaXKaTh (popMysaMu 3aBUCUMOCTHU
MEXIy BEIMYMHAMH; HCIOJIb30BaTh CBOWCTBA M rpadukm QyHKUWH Ui
pellieHNs] ypaBHEHMH, HEpaBeHCTB M 3ajlady C NapaMeTpaMu; M300paxarb Ha
KOOPJAMHATHON IIJIOCKOCTH MHOKECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U MX

CHUCTEM

YMeHue peuiaTh TCKCTOBLIC 3aa4Y1 PAa3HbIX THUIIOB (B TOM 4YHCJIC Ha IIPOLICHTHI,
JOJIM M 4YaCTH, Ha ABHIXCHHC, pa60Ty, CTOUMOCTb TOBApOB U YCJIYT, HAJIOI'H,
3aJa4dyu M3 obnacTu YIIpaBJICHUA JIMYHBIMHU U CEMEHUHBIMU (bl/IHaHCEIMI/I);
COCTAaBJIATH BBIPAKCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTCMEI 10 YCJIOBUIO
3aa4u, HUCCICAOBATh ITOJYUCHHOC PCHIICHHWEC W OLICHUBATH HpaBI[OHOI[O6HOCTB
pe3yjabTaToOB; YMCHHUC MOACIHNPOBATH PCAJIbHBIC CHUTyallUM Ha  S3BIKC
MaTEMaTUuKU; COCTABJIAATh BBIPAXKCHUS, YPABHCHUA, HCPABCHCTBA U UX CUCTCMbI
M0 YCJIIOBHIO 3aaa4du, HMCCIICAOBATL IMOCTPOCHHBLIC MOJACIIN C HCIIOJIB30BAHHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOMYYCHHBIH Pe3yIbTaT

YMeHue omnepupoBaTh MOHATHUSMHU: cpefaHee apudpMeTHYecKoe, MeIuaHa,
HauOoJblllee U HaWMEHbIee 3HAYCHUS, pa3MaX, AUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHUCIOBOrO Habopa; yMEHHE W3BICKATh, HHTEPIPETUPOBATH
uH(popMalKIo, TMPEACTaBICHHYI0O B Ta0iMlax, Ha auarpammax, Trpadukax,
OTPAXKAOILYI0 CBOMCTBA pPEAJbHBIX IPOLIECCOB M SBJICHUM; NPEICTaBIATH
nH(OpPMAIIMIO ¢ TOMOUIBIO TAaOIUI[ M TUAarpaMM; UCCIEI0BATh CTATUCTUYECKHE
JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM TpapuuecKrX METOM0B U JEKTPOHHBIX
CpeICTB; TpadUUYECKU HCCIIEeN0BaTh COBMECTHbIE HAOMIOACHHS C IOMOIIBIO

JarpaMM pacCEerBaHUs U JIMHEWHOW pErpeccun

YMeHue onepupoBaTh MOHATUSAMM: CIy4YalHBIM ONBIT M Cly4aiiHOe COOBITHE,
BEPOSTHOCTh CIIy4allHOIO COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
WCTIOJIb30BaHNEM TpapUUECKUX METOAOB; MPUMEHATH (POPMYIIBI CIOXKEHUS U
YMHOXKEHHUSI BEpOATHOCTEH, (OpMydy TIOTHOH BEpOSATHOCTH, (HOpMYITy

bepuymnnu, xkomOuHatopHbie ¢GakTel U (HOPMYJIBI; OIEHHBATH BEPOSITHOCTU




peaJIbHbIX COOBITUI; YMEHUE ONEpUpOBaTh MOHSITUSAMMU: CllydaiiHas BEIMYMHA,
pacnpeielieHne BEPOSTHOCTEH, MaTeMaTH4eCKOe OXHUJAHWE, IUCHEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIy4ailHOW BENWYMHBI, (PYHKIHUU pacHpepeicHUs U
IUIOTHOCTH PAaBHOMEPHOIO, IOKAa3aTEIIbHOIO U HOPMAJIBHOI'O PAaCIIPElIEICHUM;
YMEHHE HCIIOIb30BAaTh CBOMCTBA M3YYEHHBIX PACIPEACIICHUM U1 PELICHUs
3aJ]ay; 3HAKOMCTBO C IMOHATHSMU: 3aKOH OOJIBLIMX YHCEJI, METO/IbI BBIOOPOYHBIX
WCCIIC/IOBAaHNI; YMEHUE TPUBOIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX
yucel B HPUPOAHBIX U OOIIECTBEHHBIX SIBJICHHUSAX; YMEHHUE OIEPHpPOBATH
IIOHATUSAMM:  COYETAHME, IIEPECTAaHOBKA, YMCIO  COYETaHUM,  YUCIO
nepecTaHoBOK; OnHOM HpI0TOHA; yMeHUe NPUMEHATh KOMOMHATOpHBIE (DaKThI U
pacCyKJIeHMsl U1 peleHUs 3a4ad; OLIEHMBAaTb BEPOSTHOCTH PEATBHBIX
COOBITHH; COCTaBIATH BEPOSTHOCTHYIO MOJAEIb M  HHTEPIPETUPOBATH

ITOJIy4E€HHBIN pe3ysbTar

YMeHue onepupoBarh MOHATHUSAMU: TOUKa, MpsAMasi, MJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BeIMYMHA YIJla, IUIOCKUH YroJj, ABYTpaHHbIM yroi, TpEéXrpaHHbIN
yrojl, CKpEIlMBAIOUIMECs MpsMble, MapauIeIbHOCTh U IEPHEHIUKYISPHOCTh
OpSMBIX M IUIOCKOCTEH, Yrosl MeXAy HpsIMbIMH, YIOJI MEXAy MNpsMOH Hu
IUIOCKOCTBIO, YTOJI MEXJy MJIOCKOCTSMHU, PACCTOSIHME OT TOYKHU /10 IIOCKOCTH,
paccTosiHUE MEXIy MPSAMBIMHU, DPACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHUE
UCIOJIb30BaTh IMpPU pEUIeHMM 3a/Jad U3YyYEHHble (akThl U  TEOPEMBI
TUTAHUMETPHUH;, YMEHHUE OIICHWBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpA;
CTPOUTh MaTEeMaTUYECKHE MOJEIU C MOMOUIbI0 I'€OMETPUUECKUX IHOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMMPAKTUYCCKUC 3aaa4n
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YMeHue omnepupoBaTh MOHATHAMM: IUIOIIAAb (GUrypbl, 00BEM QUrypHl,
MHOTOTPAaHHHK, MPaBWIBHBIH MHOTOTDAaHHUK, CEYEHHWE MHOTOrpaHHUKA, KYO,
napajieNienunesl, Mmpu3Ma, NHpamuaa, (uUrypa M IMOBEPXHOCTH BpAIICHUS,
IUIMHAP, KOHYC, Imap, cdepa, momans cdepbl, IUIOMEAAb HOBEPXHOCTH
MUPaMUbBI, TPHU3MBI, KOHYycCa, IUIMHApA, OO0BEM Kyba, MPsIMOYrOJIHHOTO
napaJuleienure/a, MMpaMuibl, IPU3MbI, IIWIHHIpPA, KOHYyca, 11apa, pa3BépTka
MOBEPXHOCTH, CEUYEHHWs KOHyca W UWIMHApA, TMapajuleJbHbIe OCH WU
OCHOBaHMIO, CEUCHHME WIapa, IUIOCKOCTh, Kacamomascs cdepsl, IIHHIPA,
KOHyCa; yYMEHHE CTPOMTH  CEUYEHHE  MHOTOTPaHHUKA,  HM300paxkaTh
MHOTOTPaHHHUKH, (DUTYpPBI U TIOBEPXHOCTH BPAILCHHS, UX CEYCHHS, B TOM YUCIIC
C TIOMOIIBIO  JJNEKTPOHHBIX CPEACTB; YMEHHE MPHMEHSATh CBOWCTBA
reOMeTpUYecKuX (uryp, camocTosTenbHO (GOPMYIHPOBATH —OIPEICICHUS

u3ydaeMbIX (UTYp, BBIIBUTATh THUIOTE3bl O CBOWCTBAX M MpHU3HAKaX




reoMeTpuueckux ¢uryp, OOOCHOBBIBATH WM OMNpPOBEpPraTh HX; YMEHHE
MPOBOANUTH KiaccUPUKAIUIO (UTYyp MO Pa3NUYHBIM MpPU3HAKAM, BBIMOTHSITH

HGO6XOI[I/IMBI€ JOMMOJIHUTCIIBHBIC ITOCTPOCHUA
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YMeHue onepupoBaTh MOHATUSAMU: JIBUKEHHUE B IIPOCTPAHCTBE, MapajlIeIbHbIH
IIEPEHOC, CHUMMETpPUSl Ha IUIOCKOCTH M B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue MoA00us, MoK00HBIe (DUTYPHI; YMEHHE paclo3HaBaTh PaBHBIC
U 10A00HBIE (QUIypbl, B TOM YHUCIE€ B IPHUPOJE, HCKYCCTBE, apXHUTEKTYypE;
HCIOJIb30BaTh I'€OMETPUUECKUE OTHOLIEHUS NP PEHICHUH 3a/ady; HaXOAUTb
reOMEeTPUYECKUE BEJIMYMHBI (UIMHA, YroJl, IUIOIaAb, 00BbEM) HpPU pPELICHUU
3aja4 M3 JAPYrux Y4YeOHbIX MNPEAMETOB U U3 pealbHOW KU3HU; YMEHHE
BBIUUCIIATh TE€OMETPUYECKHE BEJIWYMHBI (AJUHA, Yroji, IUIOIAAb, OOBEM,
IUIOIIAb TIOBEPXHOCTH), UCHOJB3ySd H3y4eHHbIE (OPMYIJBI U METOJIbI, B TOM
qucie: IUIOIIA[b IOBEPXHOCTH NHPAMUABL, NPU3MBbI, KOHyCa, LMWIMHApA,
wiomanb chepsl; 00bEM KyOa, MPSIMOYTOIBHOTO MapauIieIenuesia, THPaMussl,
IPU3MBl, LWIMHIAPA, KOHYyca, IIapa; YMEHUE HAXOJUTh OTHOLIEHHE OOBEMOB

NoJ00HBIX GuUryp
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Vmenue OICprUpoOBaATh IMOHATHUAMU: TIIPAMOYIroJibHasgd CHUCTEMa KOOpAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOpAMHATBI BCKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa HA YUCJIO, PA3JIOKCHUEC BCKTOpPA I10 6a3Hcy, CKaJIpHOC
IMPOU3BCACHUC, BCKTOPHOC IIPOU3IBCACHHUEC, YIOJ MCXKIAY BCKTOpaMH, YMCHHC
HCIIOJIB30BATh BeKTOpHHﬁ n KOOpI[I/IHaTHHﬁ METOL JJIA PCUICHUA

reOMEeTPUUYECKUX 3a7a4 U 3a7a4 APYyrux yueOHbIX IPEIMETOB
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YMeHHne BbIOMpATh MOIXOANIANA METOJ JJIS PEIICHHS 3a7add; IMOHHMAaHHE
3HAYUMOCTH MaTEMATUKU B U3YUCHHUH MPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB
U SBIICHUM, YMEHHE paCllO3HABaTh MPOSIBJICHHUE 3aKOHOB MATEMAaTHKU B
HUCKYCCTBE, YMEHHE TMPUBOAUTH MPUMEPHl MATEMAaTHYECKUX  OTKPBITHIA

POCCHUIICKOM 1 MUPOBOM MaTEMAaTHUYECKON HAYKH




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnble u nensie yncina. [Ipu3Haky 1eIMMOCTH LENbIX YU CET
12 Pannonaneupie uucna. OOBIKHOBEHHBIE M JIECATUYHBIC ApOOH, MPOLIEHTHI,
. 0eCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOUN creneHu. [leiicTBus ¢ apudmeTnyecKuMu
. KOPHSIMU HaTypalbHON CTEIEHU
1.4 Crenens ¢ 1enbM nokaszaresneM. CTeneHb ¢ pallMOHaIbHbIM NoKa3zareneM. CBoiicTBa
' CTENEHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHT€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudwm yucina. JlecaTnaHble ¥ HATYpaIbHBIC JTOTapu(OMBI
HelictButenbHple  4ucia. ApumeTHdyecKkue omnepanuud ¢ JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUJIa OKPYTICHUS, TPUKUAKA U OL[EHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKCHUH
1.9 KommiekcHbie yncna
2 YpaBHeHUS U HEpaBEHCTBA
2.1 Lenbie 1 IpOOHO-palIMOHANBHBIE YPAaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
23 TpuronomeTpuyeckue ypaBHEHH
2.4 [TokxazarenbHbIe U TOrapu(PMUUIECKHE YPaBHEHUS
2.5 Lenble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmonaibHble HEPABEHCTBA
2.7 [lokazarenbHble U JIorapupMUUIECKIE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI € ITapaMeTpaMu
2.11 Matpuia cuctemsl JIMHEWHBIX ypaBHeHUN. OnpeennTenb MaTpULIbl
3 @yHKIMY U TpaduKu




Oynkus, cnocoObl 3amaHus ¢yHkuuu. ['padux ¢ysxnum. B3ammbao oOparHbIe

31 byukiun. YétHele u Heu€THbIe QyHKmu. [leproanueckue GpyHKInN
OOnactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHKmm.
39 [TpoMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIHUH.
' MakcumymMbl ¥ MUHUMYMBI (yHKkuud. HamGomnbiiee ¥ HauMeHblllee 3HAUYCHUE
(GYHKIIMM Ha IPOMEXKYTKE
313 Crenennasi (GyHKIUS C HaTypaJbHBIM W IENbIM ToKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOPHS /-0 CTETICHU
34 Tpuronomerpudeckue GyHKIUU, UX CBOMCTBA U TpadUKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIHH, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢Qyakmuit. CpoiicTBa  (DYHKIIHIA,
. HEIPEPHIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenpbHOCTH, CIOCOOBI 331aHUS [TOCIIEJOBATEILHOCTEN
3.8 Apudmerndeckast u reoMeTpudeckas nporpeccuu. Gopmyiia CI0KHBIX TPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHne mNPOU3BOAHONH K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHnne HanOONbIIEro U HAaMMEHbIIEro 3HA4eHUsT (QYHKIUU Ha
OTpE3Ke
4.3 [TepBooOpasnas. MHTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOXecTBO, orepauu HajJ MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
IMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

Maremaruka. AnreOpa v Hadajia MaTeMaTHYeCKOro aHanu3a, 10 kimace/ Mep3msak A.L.,
Homwuposckuii JI.A., ITonskoB B.M.; mox penaknueit [logonsckoro B.E., O6mecTBo ¢
OrpaHMuYeHHON 0TBeTCTBEHHOCThIO M3natenbckuii uentp « BEHTAHA-I'PA®»; AkimonepHoe

obuiectBo «M3narenscTBo «lIpocBemienue»

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






