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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHblii kypc «Anredpa W Hayala MaTeMaTHYECKOrO aHaIHM3a» SBIAETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpPaMME CPEIHEro o0Imero oOpa3oBaHUs, TMOCKOJIBKY, C OIHOU
CTOPOHBI, OH O00€CNEeYMBaET HMHCTPYMEHTAIBbHYIO 0a3y JUIs HW3y4eHHs BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBIILICHUE
oOy4aromuxcsi Ha YpPOBHE, HEOOXOIMMOM JJisi OCBOCHUS HMH(OPMATHKH, OOIIECTBO3HAHUS,
UCTOPUM, CIOBECHOCTM M JpPyruX JUCHMIUIMH. B pamkax pgaHHoOro y4yeOHOro Kypca
oOydJaronuecss OBJIAJICBAIOT YHHUBEPCAJIBHBIM  SI3BIKOM COBPEMEHHON HayKu, KOTOpas
dbopMynupyeT CBOM JOCTHKEHUS B MATEMaTUYECKOM popme.

VY4eOHblii Kypc anreOppl U Havyal MaTEeMAaTHMYECKOTO aHallM3a 3aKjIa/IbIBA€T OCHOBY JUIS
YCIEUIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKU, XUMHUH, OWOJIOTMH, TOHUMAHHUS OCHOBHBIX
TGHI{GHIII/If/'I pa3BI/ITI/I$[ 3KOHOMHUKH U O6HI€CTB€HHOI>'I KHU3HHU, IIO3BOJIACT OpI/IeHTI/IpOBaTI)Cﬂ B
COBpeMeHHI)IX III/I(prBI)IX 158 KOMHI)IOTepHI)IX TEXHOJIOI'UAX, YBepeHHO HUCIIOJIB30BATh HUX IJIA
JnanpHehero oOpa3oBaHMsi M B IIOBCEIHEBHOM JKM3HHM. B TO Ke BpeMs OBJIAJICHHUE
a6CTpaKTHI)IMI/I 1 JIOTUYCCKU CTpOFI/IMI/I KOHCTp}IKIII/IﬂMI/I anre6pl)1 1 MaTEMAaTHUYCCKOIo aHaJin3a
pa3BI/IBa€T YMGHI/IG HaXOIUTb SaKOHOMepHOCTI/I, O6OCHOBI)IBaTB HUCTUHHOCTBb, IOOKa3bIBaTh
YTBEPKACHHSI C MOMOIIBI0 UHIAYKIIMH U PacCykJaTh NEAyKTUBHO, HCIOIb30BaTh 0000IICHNE U
KOHKpETH3aIulo, a0CTparupoBaHUE U aHAIOTHUIO, (OPMUPYET KPEaTUBHOE M KPUTHUYECKOE
MBIIJICHUC.

B xoxe wm3ydeHus ydeOHOro Kypca «Airebpa W Hadaisa MaTEeMATHYECKOTO aHAJHM3a»
O6y‘-IaIOHII/I€C$I HOJIy‘-IaIOT HOBBIfI OIIBIT peIHGHI/IH HpI/IKJ'IaILHI)IX 3aga4d, CaMOCTOATCIBHOI'O
MOCTPOCHUS MaTEMaTHUYECKUX MOJIENe peallbHbIX CUTYyallud, WHTEPHpPETalud MOTyYEeHHBIX
pelleHui, 3HAKOMATCSA C MpUMepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpUpPOJIE, HAyKEe U
I/ICKyCCTBe, C BBIJAOIIINMHUCA MAaTEMATUUYCCKUMHU OTKpI)ITI/IFIMI/I Hn Ux aBTOpaMI/I.

Y4eOHbI Kypc o0NamaeT 3HAYMTEIBHBIM BOCHHUTATEIBHBIM ITOTCHIIMAIOM, KOTOPBIMA
peanu3yeTcss Kak uepe3 ydeOHbI MaTepuall, CHOCOOCTBYIOUIUI (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crenupuky ydeOHON  JesTeNnbHOCTH, Tpelyromei
HpOI{OJI)KHTeJIBHOI;'I KOHHGHTpaHI/II/I BHUMAHMNA, CaMOCTOATCIIbHOCTH, aKKypaTHOCTI/I nu
OTBETCTBEHHOCTH 3 MOJY4YCHHBII pe3yNbTar.

B ocHoBe meroauku oOydeHusi anredpe M HadajgaM MaTEeMaTHYeCKOrO aHaau3a JIeHKHUT
NEeSATENIbHOCTHBIN MPUHIUI O0y4YEHUSI.

B crpykType yueOHOTrO Kypca «Anredpa 1 Hadyajga MaTeMaTHYECKOTO aHAJIM32» BBIICIICHBI
CJICNYIONINE COJIEPKATEIHbHO-METOANYECKUE JUHUM: «Yucna W BeUMCICHUS», «DYyHKUUU U
rpadgukn», «YpaBHEHUS U HEPaBEHCTBa», «Havaia MmaTemMaTH4ecKoro anainmsa», «MHOXKECTBA U
joruka». Bce OCHOBHBIE COAEPKATETBHO-METOIWYECKUE JIMHUUA H3YYAIOTCS Ha MPOTSHKEHUU
JBYX JIET OOy4eHUs Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHWs, €CTCCTBCHHO JOMOJHSS APYT
Jpyra U IOCTENEHHO HACHIIAsACh HOBBIMM TeMaMu M paszzaenamu. JlanHbl ydeOHBIH Kypc
SBIIIETCS. HWHTETPaTHBHBIM, IIOCKOJIBKY OOBEAMHAET B cebe colepkaHue HECKOJIbKUX
MaTEeMaTHYECKUX JUCIUIUIMH, TaKUX Kak ajareOpa, TPUTOHOMETPHs, MAaTEeMaTHYCCKUN aHaIu3,
TEOpHsi MHOXKECTB, MaTreMmarhueckas Jyoruka u apyrue. [lo mMepe Toro kak oOydwaromiuecs
OBJIAJICBAIOT BCE Oo0Jiee IMMPOKUM MATEMATHYECKHM aliapaToM, Yy HHUX TOCIEIO0BaTEIHHO
dbopMupyeTCsT U COBEPILEHCTBYETCS yMEHHME CTPOUTH MAaTeMaTUYECKYI) MOJENb peallbHOMN
CUTyallud, MPUMEHATh 3HAHUS, MOJIY4YCHHBbIC MPU U3YYEHUU Y4eOHOro Kypca, Ui pelleHus
CaMOCTOSITEIIEHO C(HOPMYJTHPOBAHHOW 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 KUIACC

Yucsia ¥ BbIYUCICHUSA

Pammonanbupie uncna. OOBIKHOBEHHBIE U JIECSITHUYHBIE TPOOH, MPOLEHTHI, OECKOHEUHBIC
nepuoanueckue 1poou. Ilpumenenue apodei 1 NpoLEHTOB JUIsl PELICHUS TPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciedl 3HAaHUW U pPeaIbHOM KU3HU.

JlelicTBuTenpHble yKcaa. PalyoHanbHble U MppalMOHANbHbIE YMCiIa. ApH(MeTHdYecKue
ornepauuu ¢ JEHCTBUTEIBHBIMM 4YuciaaMu. MoOIyiab NEHCTBUTEIBHOIO YMCIa U €ro CBOWCTBA.
[IpnbOnmxE€HHbIE BBIUMCIECHUS, TpaBUiIa OKPYIJIEHUs, NPUKHIKA M OLEHKAa pe3yibTara
BBIYHCIICHUM.

Crenenp ¢ nenbM nokasarenem. bunom Herotona. Vcnonp3oBanue noaxosieit popmbl
3anycy JeMCTBUTEIbHBIX YNCEN JUISl PEIICHUs TPAKTUUYECKUX 3a]a4 U IPECTaBICHUS JaHHbBIX.

ApudpmeTnueckii KOpeHb HaTypajIbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM II0KA3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKa3aTEJIEM.

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

CuHyc, KOCUHYC, TaHI'€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
APKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-ciIeICcTBUsA. HepaBeHCTBO, pelieHre HepaBeHCTBA.

OCHOBHBIE METO/Ibl PELICHUS LEIbIX U JPOOHO-PALlMOHATIBHBIX YPABHEHUH U HEPABEHCTB.
MHorounessl OT OJHOM II€peMEHHOH. JleneHue MHOrodjgeHa Ha MHOIOYIEH C OCTATKOM.
Teopema be3y. MuorouwieHs! ¢ rienbivMu kodddumnuenramu. Teopema Buera.

[Ipeo6pa3oBanust YUCIOBBIX BBIPAKEHHH, COEPKALIUX CTENIEHU U KOPHHU.

Wppannonanbubie ypaBHeHUsl. OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIbHBIX YPABHEHUI.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHMSI I0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU MBI

Jlorapudpmuueckue ypaBHeHHsA. (OCHOBHBIE METOABI PEIICHHUS JIOTapH(PMUIECKHX
YPaBHEHUH.

OcHoBHBIE TpUroHOMeTpuueckre (opmyinsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BbIpaXCHUH. Pelenre TpuroHoMeTpu4ecKuX ypaBHEHU .

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CHUCTEMBl JIMHEHMHBIX YPAaBHEHUH.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUYECKUH CMBICI M CBOMCTBA, BBIYUCIEHHUE €r0
3HAYEHUs, IPUMEHEHHUE ONIPENEIUTENS U1 PEIICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHM. Pemenne
IIPUKJIAJHBIX 3a7a4 ¢ IOMOLIbIO CUCTEMbI JIMHEHHBIX ypaBHeHUN. MccienoBanne nocTpoeHHON
MOJIEJIN C IOMOIIBIO MaTPHIl U OIIPEAEINUTEIEH.

[TocTpoeHne MareMaTM4eCKUX MOJENEH pEalbHOM CUTyallMd C IOMOULIBIO YPABHEHUN U
HepaBeHCTB. I[IpuMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PEIICHUI0 MaTEMaTHYECKMX 3aJad U
3aJa4 U3 pa3IMuHbIX 00JacTell HAyKU U peabHON JKU3HH.

DyHKIUH U rpaduKu

Oynkuus, crnocodbl 3amanus (QyHkuuu. B3ammuo obOpatablie (ynkimun. Kommosumus
byukuii. ['padux Qynkuun. dnemMeHTapHbIe IpeoOdpa3oBaHus rpa@uKoB QyHKIIHIA.



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 KJIIACC

Yuciia ¥ BLIYHCICHUS

HatypanbHble W 1esble 4ucia. [IpuMEHEHHWE TNPHU3HAKOB JEIMMOCTH IIEJIBbIX YHCEI,
HanOosbmui oo nenurens (nanee — HOJI) m nanmeHnbinee obmiee kparHoe (manee — HOK),
OCTaTKOB 10 MOAYITIO, alropuT™Ma EBKIIMIA 1S pereHust 3a/1a4 B IEITbIX YHCIIaX.

Kowmrmnekcupie uwmciia. AnreOpandeckas W TpPUTOHOMETpHYECKas (QOpPMBI  3amucH
KOMIUIEKCHOT'O 4YHuClia. ApU(pMETHYECKHE ONEpalMi ¢ KOMILUICKCHBIMH YnciaamMu. M3o0paxkeHue
KOMILIEKCHBIX YMCEIl Ha KOOPAMHATHOM TuiockocTu. @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 PE3YJIBTATbHI

1) rpamaaHCKOTr0 BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMK  OOy4YaromIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O WIE€HAa POCCHICKOr0 OOIIeCTBA, MPEACTABIEHHWE O MaTEMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TPakIaHCKOTO o0OIIecTBa
(BBIOOpPBI, OMPOCHI W JAPYroe), YMEHHE B3aWMOJCHCTBOBATh C COIHMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOLLUIOMY U
HACTOAILIEMY POCCUHWCKON MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHSIM POCCHUHUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMaTHYECKOW IIKOJIbI, WCIOIb30BAHUE 3TUX JOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME  JIyXOBHBIX ILIEHHOCTEH  pPOCCHHCKOTO  Hapojaa, Cc(HOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHU HAyKU W JESATENbHOCTbIO YUYEHOIO, OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO OYyIyIEro;

4) 3cTeTUYECKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUAsl SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCYKIACHHI, BOCIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTUUYECKUE 3HAHUSI B MHTEPECAX 370POBOTO
u 0Oe3omacHOro obpasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pEryispHas (pusndeckas akTHBHOCTb),
(bu3HYecKOe COBEPIIICHCTBOBAHUE TP 3aHITHUIX CIIOPTUBHO-03/I0POBUTEIIHLHON IEATEIbHOCTBIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTb K TPYIy, OCO3HAHUE IIEHHOCTH TPYI0JIIO0Us, HHTEPEC K Pa3IU4HbIM cdepam
npodeccCuoHaNbHON AESITeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peanu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
€aM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKOM HaIlPaBIEHHOCTH;

7) IKOJOTHYeCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  JKOJIOTHUECKOW KYJIbTYpbl, TOHUMAHUE BIIMUSHHUS COLHMAIBHO-
SKOHOMUYECKHX IIPOLIECCOB HA COCTOSHHE MPUPOJHOM M COLMAIBHOM Cpellbl, OCO3HAHHE
I00aNBbHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [OpPUMEHEHHE
MaTEeMATHYECKUX 3HAHWUU ISl PEHICHHS 337a4 B 00JaCTH OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUE
MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX TOCIEJCTBUN ISl OKPYKAIOIIEH CPE/Ibl;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:



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

Ilo3naBaTebHBbIC YHHBEPCAJIbHbIE YUeOHbIE NeiCTBUSA

Ba3zoBble Joruyeckue neicTBus:

BBISIBJISITH M XapaKTEpPHU30BaTh CYIICCTBCHHBbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MNOHATHUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNeHUs TOHATHUH,
YCTAaHABJIMBATh CYIICCTBEHHBIH MPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHHS JUIsI OOOOIICHHS W
CPaBHEHHUsI, KpUTEPUHU IIPOBOIUMOI0 aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIHUPOBATh U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
oTpuIaTeNbHbIe, eAMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTHBOpeuHs B (akTax,
NAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, TMpemiaraTb KPUTEPUU IS BBIABICHHA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSTENBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KAECHUU (IIpsIMblE U
OT TPOTUBHOTO), BBICTpaMBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMPATH CIIOCO0 perieHus yueOHOH 3a/1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HAN0O0JIEE OIXOAAIINHA C YIETOM CAMOCTOATEIBHO BBIICICHHBIX KPUTEPHEB).

ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATENIbCKUIM HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCH, (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JAHHOE,
(GopMuUpOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3ULINIO, MHEHUE;

IPOBOAMTH  CAMOCTOSITEJIbHO — CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, HCCIEAOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBICHUS, IMPOIIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXIy 00bEeKTaMH, IBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOATENEHO (HOPMYITHPOBATh 00OOIICHUST M BBIBOJIBI IO PE3yIbTaTaM IPOBEAEHHOTO
HaOJII0/ICHUS, UCCIIEI0OBaHUs, OLIECHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJIbTaTOB, BBHIBOJOB U
0000111eHMIT;

IIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIJBUTATh MPEANOIOKEHUS O
€ro pa3BUTHU B HOBBIX yCIIOBUSIX.

Padora ¢ undpopmaumeii:

BBISBJISITH JEPUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX I OTBETA Ha BOIPOC U AJIS
pelIeHus 3a1a4H;

BbIOMpaTh MH(QOPMALMIO M3 HCTOYHUKOB  Ppa3JIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMATH3UpPOBATh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U  (opMm
MIPE/ICTABIICHHUS;



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

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHnKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Oo0wmenne:

BOCIIpUHHUMATh H q)OpMyJII/IpOBaTB CYKACHUA B COOTBCTCTBHU C YCIIOBUAMHU M LCIAMH
O6IlI€HI/IH, ACHO, TOYHO, I'PaMOTHO BBIPpAXXAaThb CBOIO TOYKY 3pPCHHUA B YCTHLBIX W IMHMCbMCHHBIX
TEKCTaX, JaBaTb IOACHEHHS IO XOJAy pELIeHHUs 3a7ayd, KOMMEHTHUPOBATb MOJYYEHHBIH
pe3yibTar;

B X0/ OOCYX/E€HHUs 33JaBaTh BOINPOCHI M0 CYLIECTBY OOCYX/JaeMOW TEMbl, NMPOOJIEMBI,
pemaeMoﬁ 3ala4M, BBICKA3bIBAaTb HMACH, HALCJICHHBIC Ha IMOMCK PCHICHHUA, COIMMOCTABJIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YyYaCTHHKOB AUajiora, O6Hap}I)KI/IBaTB pasiiniuc U CXOACTBO
HO3ULIUH, B KOPPEKTHOH Gopme (HOopMyIHpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

MNpEaACTaBIATL PE3YyJIbTAaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMarT BBICTYIUICHHS C Y4YETOM 3aJad  IpE3CHTAlUH U
0COOEHHOCTEH ay TUTOPHH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiicTBUSA

Camoopranuszanms:

COCTaBIATh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pELIeHUS C Y4ETOM
UMEIOIIMNXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHAaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

BJIAJICTh HAaBBIKAMHU MTO3HABATEIHLHON pe(IIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUI
U MBICIUTEIBHBIX MPOIECCOB, HX pPe3yJabTaTOB, BIJAJETh CIOCO0AMU CaMONPOBEPKH,
CaMOKOHTPOJIS IPOIIEcca U pe3yibTaTa pelieHUss MaTeMaTUUECKOH 3a1auu;

NpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEHICHUH 33/a4d, BHOCUTH
KOPPEKTUBHI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJibTara MM U YCJIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTHIKEHUS] WIIM HEAOCTH)KCHHS pEe3yNbTaTOB JAEATeIbHOCTH, HAXOAWTh OIIMOKY, /aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJBLHOCTD:

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW M MHAUBHUAYAJIbHON pabOTHI Mpu
pelieHny y4eOHBIX 3a/ay, MPUHUMATh Ielib COBMECTHOM JAESITEeIbHOCTH, IUIaHUPOBATH
OpraHMU3ali0 COBMECTHOW pabOThl, pacnpenensTh BUAbl paboT, JOroBapuUBaThCS, 00CYKIATh
MIPOIIECC B PEe3ybTaT padOThI, 0000IIaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CYkIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBD) U HHBIE), BBITOJHATH CBOIO 4acTh pabOThl U KOOPJAUHUPOBATH CBOM JIEHCTBUS C
IpYTMMH 4YJI€HaMHd KOMAaHbl, OLIEHWBAaTh KAauyeCTBO CBOEro BKJajga B OOIIMIA MPOIYKT IO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

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
KoanuyecTBo yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3iejioB U TeM (un¢pposbie)
KonTtpoabHbl IIpakTnuyecku
n/n NMPOrpaMMbl Bcero oOpa3oBaTesIbHbIE
e padoThI e padoThI
pecypcbl
MHOKeCTBO JIEHCTBUTEILHBIX YHCEI.
1 MHorowieHsl. ParinoHanbsHble ypaBHEHUS U 24 |
HepaBeHCTBa. CHCTEMBI JIMHEWHBIX
YpaBHEHUI
) Oynkunu u rpaduku. CreneHHas QyHKIUS C 12 |
LIeJIBIM TTOKa3aTeseM
3 ApudmeTrueckuii KOpeHb N-Oi CTETICHH. 15 |
WppanmoHanbHbIE ypaBHEHUS
4 [NokazarenbHas pynkums. [TokazaTenbHbIe 10 |
YpaBHEHUSA
5 Jlorapudmudeckast GyHKIUS. 13 1
Jlorapudmudeckre ypaBHEHHS
6 TpuroHoMeTprYECKHE BEIPA)KEHUS U 2 |
ypaBHEHUS
7 [TocnenoBaTeabHOCTH U IPOrPECCHU 10 1
8 HenpepriBable pynkimu. [IponsBogHas 20 1
9 [ToBTopenue, 0600IICHNE, CUCTEMATU3AITHS 5 )
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJsmmyecTBo yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3ejioB U TeM (un¢pposbie)
KonTtpoabHbl IIpakTnyecku
n/n NMPOrpaMMbl Bcero o0pa3oBaTesIbHbIE
e padoThI e padoThI
pecypchl
| UccnenoBarne GyHKIHA ¢ TOMOIIBIO 2 |
IPOU3BOJAHOMN
2 [lepBooOpa3Has 1 UHTETpAI 12 1
3 I'paduku TpUroHOMETPHUYECKUX (PYHKIIHH. 14 |
TpuroHomerpuyeckre HepaBeHCTBA
4 WppanmonaibHble, MOKa3aTeNlbHbIE U 24 |
JorapupMUIecKre HepaBeHCTBA
Kommuekcusle uncna 10 1
6 HartypanbsHble u 1ienbsie yucia 10 1
CucTeMbl pallMOHAIBHBIX, HPPALUOHAIBHBIX
7 MOKAa3aTeNbHBIX U JIOTapU(YMUUECKIX 12 1
YpaBHEHUI
8 3agauu ¢ mapameTpaMmu 16 1
9 [ToBTOpenue, 0600IICHNE, CHCTEMATU3AITHS 16 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB 1 DIeKTPOHHbIE
ara
Ne T Kourtpoan uugposeie
eMa ypoka IpakTu4ec H3y4YeH
n/n Bcero HBIE 06pa30BaTeJI]>H
KHe padoTbl Hs
padoThI bl¢ pecypchl
| MHOKeCTBO, OTlepanny HaJl MHOKECTBAMH U |
HX CBOMCTBa
2 Huarpammel Diinepa-Benna 1
3 [IpumeHeHne TeopeTHKO-MHOKECTBEHHOTO |
amnmapaTa JUisl pelleHus 3a1a4
PanmonanpHbie uncina. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOH, MTPOIIEHTHI, 0ECKOHCUHBIC 1
MIEPUOANYECKUE TPOOH
Parmmmonansasie yncia. OOBIKHOBEHHBIE U
5 JECSITHYHBIE TPOOH, TTPOIEHTHI, OECKOHEUHBIS 1
MepUOIUIECKUE APOoH
6 [Tpumenenue npobe 1 POIICHTOB s |
pelIeHus TPUKIAIHbIX 33124
7 [Ipumenenue npobeit 1 MpOIEeHTOB AT 1
pelIeHus TPUKIAIHBIX 33714
3 JleicTBUTEIbHBIC YnCia. PalinoHanbHbIE U 1
MppaloHalIbHbIe Yicia
9 Apudmernaeckue onepannm C |
JEHCTBUTEIHHBIMHI YUCIIAMU
10 Mopnynb NEACTBUTEIBHOTO YHUCIIA U €70 1
CBOICTBa
1 [IpubnrxénHble BRIYUCIEHUS, TpaBUiIa 1

OKpYTJICHHS, TPUKHJIKA U OLIEHKa pe3yibTara




BBIYUCIIEHUN

12

OCHOBHbIE METO/IbI PEILICHUS LETbIX U
IpOOHO-palIMOHATIBHBIX YPAaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEILCHUS LIENBIX U
IpOOHO-palIMOHATIBHBIX YPaBHEHHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEILICHUS LETbIX U
IpOOHO-paIMOHATIBLHBIX YPAaBHEHUN U
HEPaBEHCTB

15

MHoro4ieHsl OT OJJHOM IEPEMEHHOM.
Jlenenue MHOTOYIEHA HA MHOTOYIIEH C
octatkoM. Teopema bezy

16

MHOTO04JIEHH ¢ TIeNbIMHA KO PUITCHTAMU.
Teopema Buera

17

Pewienue cuctem NMMHEHHBIX ypaBHEHU

18

Pewienue cuctem TMHEHHBIX ypaBHEHU

19

Marpuia cucTeMsl JIMHEWHBIX YPABHEHUI.
OnpenenuTens MaTPUIBI 2X2, €T0
FEOMETPUYECKUN CMBICII U CBOMCTBA;
BBIUHCJIEHHE €TO 3HAUYEHUS

20

OnpenenuTens MaTpULBI 2X2, €T0
FEOMETPUYECKUN CMBICIT U CBOICTBA;
BBIUHCJIEHHUE €0 3HaUeHUs

21

IIpumeHeHue onpeaenuTens A PeIEeHUs
CHUCTEMBI JUHEHHBIX YPaBHEHUI

22

Pemenne npukiaaHbIX 33124 ¢ TOMOIIBIO
CUCTEMBI TUHEHHBIX YPaBHEHUI

23

Pemenne nprkiaaHbIX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHENHBIX YPaBHEHUN




24

Kontponbhas pabora: "PannonansHble
ypaBHEHHUS 1 HepaBeHCTBA. CHCTEMBI
JIMHEUHBIX ypaBHEHUN"

25

OyHKIUA, CIIOCOOBI 3aaHusl PYHKIINH.
BzanmHo oOpatnbie ¢pyHkumu. Kommosumus
(byHKIHIA

26

I'paduk pysxumu. DnemeHTapHbIE
npeoOpa3oBaHus TpapuKOB PYHKITUHA

27

OO6nacTh onpeeeHus] © MHOKECTBO
3HaueHuil pynkuuu. Hymn Qyakumn.
[TpoMexyTKH 3HaK MMOCTOSTHCTBA

28

UérHbie 1 HEUETHBIC (PYHKIIUU.
[lepuogmueckue Qynkunu. [IpomexyTkn
MOHOTOHHOCTH (DYHKIMH

29

MakcuMyMbl 1 MUHUMYMBI ()YHKIIHH.
Hawnbonpiee 1 HanMeHbIIIee 3HAUCHUE
(YHKIUH HAa IPOMEKYTKE

30

Jluneitnas, kBagpaTuvHas U IPOOHO-
nuHelHas QyHKIUU

31

DneMeHTapHOE UCCIIeI0OBaHUE U IOCTPOCHUE
rpadUKoB 3TUX PYHKIIAN

32

DneMeHTapHOE UCCIIeI0OBaHUE U IOCTPOCHUE
rpadKOB 3TUX PYHKIHAN

33

CrerneHs ¢ NeJIbIM oKa3aTelieM. buaom
Hrerortona

34

CreneHs ¢ LeabIM [IoKa3aTelieM. buHoM
Hrrortona

35

CrenenHast GyHKIUS C HATYPAIBHBIM
LIeJTBIM TToKa3areneM. E€ cBoiicTBa u rpaduk

36

KonrtponbHas padora: "Crenennas GpyHKIus.




E€ cBoiicTa u rpaduk"

Apudmerndeckuii KOpeHb HaTypaTbHON

37
CTETIEHU M €T0 CBOWCTBA

13 Apudmerndeckuii KOpeHb HaTypaTbHON
CTETIEHU M €T0 CBOMCTBA

39 [IpeoOpazoBaHUs YUCIIOBBIX BRIPAKEHUH,
CoJIeprKaIlliX CTENEHN U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BRIPAKEHUH,
CoJIeprKaIlliX CTENEHN U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BEIpAKEHU,
COJIEpIKaIINX CTENICHU U KOPHU
Wppanmonanbuele ypaBHeHUs. OCHOBHBIE

42 METObI PELICHUS UPPALUOHATBHBIX
YpaBHEHHI
Wppanmonanbuele ypaBHeHUs. OCHOBHBIE

43 METObI PELICHUS UPPALUOHATBHBIX
YpaBHEHHI
Uppaunonansheie ypaBHeHHA. OCHOBHBIE

44 METO/BI PELIECHUS UPPALIMOHAIBHBIX
YpaBHEHUI

45 PaBHOCHIIBHBIE IEPEXOIBI B PELUICHUN
HppaIOHANbHBIX YpaBHEHUN

46 PaBHOCHIIEHBIE TIEPEXOBI B PELICHUN
HppaIOHANIbHBIX YpaBHEHUN

47 PaBHOCHUIIEHBIE TIEPEXOBI B PELICHUN
MpPPalOHAIBHBIX YPaBHEHUH

43 PaBHOCHIIBHBIE IEPEXOIBI B PELICHUN
HppalOHAIBHBIX YPaBHEHUH

49 CpoiicTBa 1 TpadmK KOPHS N-0¥ CTENIEHH KaK

¢yHKIMN 00paTHOH CTENEHU C HATYPaTbHBIM




IIoKa3aTcjIeM

CoiicTBa 1 TpauK KOPHS N-OH CTENEHU KaK

50 (hyHKIIIH 00paTHOI CTENeHH ¢ HATYPaTbHBIM
[OKa3aTeseM
KonTponbnas padora: "CBoticTBa u rpadux

51 KOpH# n-0# creneHu. MppannoHanbHble
ypaBHeHuUs"

57 CremneHp ¢ paloHaIbHBIM ITOKA3aTEIEeM U €8
CBOMCTBa

53 CreneHb ¢ pallMOHAIBHBIM ITOKA3aTeNIeM U e€
CBONCTBA

54 CreneHb ¢ pallMOHAIBHBIM ITOKA3aTeNIeM U e€
CBONCTBa

55 [NokazarenbHas QyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnons3oBanne rpaduka QyHKITUN TS
peuieHus ypaBHEHUN

57 UcnonszoBanne rpaduka QyHKITUN TS
peuieHus ypaBHEHUN

53 [ToxazaTenbHble ypaBHEeHHUsI. OCHOBHBIE
METOABI PELICHNUS TOKA3aTeNbHBIX YPAaBHEHHUM

59 [TokazatenbHble ypaBHEeHHsI. OCHOBHbIE
METOABI PELICHNUS TOKA3aTeNIbHBIX YPAaBHEHHUM

60 [loka3zarenbHble ypaBHeHUs. OCHOBHBIC
MCTO/bI PCIICHUA MMOKA3aTCIbHBIX ypaBHCHI/Iﬁ

61 KonTponbnas pabora: "[lokazaTenbHas
¢ynkuus. [TokazarenbHbie ypaBHEeHHS "

62 Jlorapudm uncna. CoiicTea norapupma

63 Jlorapudm uncna. Coiictea norapupma




64 Jlorapudm uncna. CpoticTBa morapudma

65 JecsTHUHBIE U HATYpaJIbHBIE JIOTApUPMBI

66 JlecsaTHUHBIE U HATYpaJIbHBIE JIOTApUPMBI

67 [IpeobpazoBanue BeIpaKCHUH, COAEPIKAIHX
norapudmet

68 [IpeoOpazoBanue BRIPAKEHU, COAEPIKAIIAX
JorapuQMel

69 [IpeoOpazoBanue BRIPAKEHUI, COAEPIKAIIAX
JorapuQMel

70 Jlorapudmudeckast GyHKIMs, €€ CBOMCTBA H
rpaduk

71 Jlorapudmuyeckas GyHkmus, e€ cBoiicTBa U
rpaduk

7 HcnonszoBanne rpaduka QyHKITUN TS
peuieHus ypaBHEHUN

7 Hcnonb3oBanue rpaduka GyHKIUHN 115
peuieHus ypaBHEHUI
Jlorapudmuyeckue ypaBHeHus. OCHOBHEIC

74 METO/TBI PEIIEHHS TOTapU(PMUIECKUX
YpaBHEHHI
Jlorapudmuyeckue ypapHeHus1. OCHOBHBIS

75 METO/JIBI PEIIEHHS IOTapU(PMUIECKUX
YpaBHEHUI
Jlorapudmuyeckue ypapHeHus1. OCHOBHBIC

76 METOABI PEIICHHUS JIOTAPUPMUUECKIX
YpaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXOIbI B PEILICHUN
JOrapuQMUIECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU




JOrapuQMUIECKUX ypaBHEHUH

Konrtponbhas pabora: "Jlorapudmudeckas

79 1
¢ysaxmwst. Jlorapudmudeckne ypaBHeHHUS "

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTCHC 1
YICIIOBOTO apryMeHTa

21 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC |
YHCIIOBOIO apryMeHTa

2 ApKcuHYC, apKKOCHHYC U apKTaHTeHC |
YHCIIOBOIO apryMeHTa

23 APKCUHYC, apKKOCHHYC U apKTaHT€HC |
YICIIOBOTO apryMeHTa
TpuronomeTpuieckas OKpyKHOCTb,

84 OTIpe/ieTICHNEe TPUTOHOMETPUYECKAX (PYHKINH 1
YHCIIOBOIO apryMeHTa
TpuronomeTpuieckas OKpyKHOCTb,

85 OTIpe/ieTICHNe TPUTOHOMETPUYECKAX PYHKINH 1
YHCIIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1

90 [IpeobpazoBaHre TPUTOHOMETPUICCKUX |
BBIPa)KCHUI

01 [IpeobpazoBanue TPUTOHOMETPHUIECKHUX |
BBIpaXEHUI

9 [IpeoOpazoBaHue TPUTOHOMETPUIECKIX |
BBIPaKCHUU

93 [IpeoOpazoBaHue TPUTOHOMETPUIECKIX |

BBIPaXKCHUI




94 PeieHne TpuroHoMeTpUUECKUX ypaBHEHUM 1

95 PemeHne TpUroHOMETPUYECKUX YPABHEHUI 1

96 Pemenne TpuroHoMeTpHUECKUX YpaBHEHUH 1

97 PemeHne TpUroHOMETpUYECKUX YPABHEHUI 1

98 Pemenne TpuroHoMeTpHUECKUX YpaBHEHUH 1

99 Pemenne TpuroHoMeTpHUECKUX YpaBHEHUH 1

100 Pemenne TpuroHoMeTpHUECKUX YpaBHEHUH 1
KonTponbHas pabora: "Tpuronomerpudeckre

101 BBIPAXECHUSI U TPUTOHOMETPUYECKUE 1
ypaBHeHuUs"
[NocnenoBaTensHOCTH, CIOCOOBI 3aJaHUS

102 MoCIIeA0BaTENBHOCTEN. MeTon 1
MaTeMaTUYECKON UHIYKIIHH
MOHOTOHHBIE U OTPaHUYEHHbIE

103 nocnenoBaTenbHoCTU. McTopus ananusa 1
0ECKOHEYHO MaJbIX

104 Apudmerndaeckast Iporpeccus 1

105 I'eomerpuueckas nporpeccus 1

106 Beckoneuno yOpiBaromasi reoMmeTpuyecKas |
Mporpeccus

107 CymMma OeckoHe4HO yObIBatoIIe |
FEOMETPUYECKOIN MPOrpeccuun

108 JIMHENHBIN U 3KCIIOHEHIIMAIBHBIN POCT. 1
Hucno e. Dopmyna CI0XKHBIX POLIEHTOB

109 JInHEeNHBIN U SKCIOHEHIUATBHBIA POCT. |
Hucno e. DopMmyiia CIOKHBIX POLEHTOB

110 Hcnonp3oBaHue MpOrpeccuu i pereHus 1
peanbHbIX 3a/1a4 IPUKIIaIHOIO XapaKkTepa

111 Kontponrshas paborta: "IlociaenoBarensHoCTH 1




u nporpeccun”

112 HenpepsiBHbIE pyHKIINT U UX CBOHCTBA

113 Touka pa3psiBa. ACUMITOTHI IPapUKOB
(byHKIHIA

114 CaoiicTBa (pyHKIHMI HETTPEPHIBHBIX HA
OTpe3Ke

115 CoiicTBa (pyHKITHIT HETIPEPHIBHBIX HA
OTpe3Ke

116 Meroa HHTEpBAIOB 1Sl pELICHUSI HEPABEHCTB

117 Meroa HHTEpBAIOB 1Sl PELICHUSI HEPABEHCTB

118 Meron HHTEPBAJOB U1 PELIECHUS HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKLUH U1 perieHus 3a1a4

120 [IpuMeHeHue CBOMCTB HEMPEPHIBHBIX
GYHKUUH U151 penieHust 3a1a4

121 [lepBas u BTOpas mpou3BOIHBIE (HYHKITHH

122 Omnpenenenue, reOMETPUIECKUI CMBICI
[IPOU3BOJHOMN

123 Onpenenenue, GU3MUSCKUN CMBICIT
MIPOU3BOJAHOU

124 YpaBHEHHE KacaTensHON K TpaduKy
GyHKIHMH

125 YpaBHEHHE KacaTensHON K TpaduKy
GyHKIHMH

126 [Ipon3BoaHbIE PI€MEHTAPHBIX (HYHKITHIA

127 [Ipon3BoaHbIE S1€MEHTAPHBIX (YHKITHIA

128 [IponzBoaHast cyMMBbI, TPOM3BEICHUS,
YaCTHOTO M KOMITO3UIINU (QYHKIMIA

129 IIpousBoaHast CyMMBbI, IPOU3BEICHHUS,




YaCTHOTO M KOMITO3UIUN (YHKIHH

IIpousBoaHast CyMMBbI, IPOU3BEICHHUS,

130 YaCTHOTO M KOMITO3UIIMU (PYHKITHIA !
131 Kontponshas pabota: "IIponsBognas" 1 1
132 [ToBTOpeHMe, 0000IICHUE, CUCTEMATHU3ALINS |
3HaHu#: "YpaBHeHus"
133 [ToBTOpeHne, 0600ImIeHNE, CHCTEMATH3AINS |
3HaHu#: "OyHKkuun"
134 Urorosast kOHTpoIBbHAS paboTa 1 1
135 Wrorosast koHTpoNbHAs paboTa 1 1
136 HOBTOPGHPIG, 000011IeH1Ee, CHCTEMATH3AIHUS |
3HAHUH
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KosmnyecTBO yacos JJIeKTPOHHbIE
JlaTa
Ne undposbie
Tema ypoka KonTpoibh IIpakTuyeck | H3Y4Y€H
n/n Bcero o0pa3oBaTesibH
ble padoThI ue padoThI us
ble pecypcshl
| [IpuMeHeHue Npon3BOHOMN K UCCIEAOBAHUIO |
q)YHKHI/Iﬁ Ha MOHOTOHHOCTb U SKCTPEMYMEI
) [IpuMeHeHue Npon3BOHOMN K UCCIEIOBAHUIO |
({yHKLIMI Ha MOHOTOHHOCTD U 3KCTPEMYMBI
3 [IpumeHneHne npou3BOJHON K UCCIIEOBAHUIO |
({yHKUIMI Ha MOHOTOHHOCTD U 3KCTPEMYMBI
4 [IpumeHnenune npou3BOJHON K UCCIIEOBAHUIO |
(yHKIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBI
5 [IpuMeHeHne Npon3BOHOMN K UCCIEAOBAHUIO |
(yHKIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBI
6 [IpuMeHeHue Npon3BOHOMN K UCCIEAOBAHUIO |
(yHKUIMI Ha MOHOTOHHOCTD U 3KCTPEMYMBI
HaXO)K[IeHI/Ie HauOOJIBIIET0 U HAUMEHBIIIETO
7 3HAYCHUS HENPEPHIBHOM QYHKIINK HA 1
OTpe3Ke
HaXO)K[IeHI/Ie HauOOJIbIIET0 U HAUMEHBIIIETO
8 3HAYEeHWsI HEMTPEPHIBHON (PYHKINK HA 1
OTpe3Ke
Haxosxnenne HanOosnbIero 1 HaMMEHbILIETO
9 3HAYCHUS HENMPEPHIBHON (QYHKIINK Ha 1
OTpe3Ke
HaXO)K[IeHI/Ie HauOOJIBIIET0 U HAUMEHBIIIETO
10 3HAa4YeHWsI HEMTPEPHIBHON (PYHKIINK HA 1

OTpe3Ke




11

Haxoxxaenne HaubobIIero 1 HaMMEHbIIETO
3HA4YEHUs HENPEPHIBHOM (QyHKIMHN Ha
OTpe3Ke

12

Haxosxnenne HanOonbIIero 1 HaMMEHbIIETO
3HA4YEHUS HENPEPHIBHOM (QYHKIINK Ha
OTpe3Ke

13

[IpumeHeHre MPOU3BOIHON JIJIs1 HAXO0XKICHUS
HAaWIYyYIIErO PEUIEHUS B IPUKIAAHBIX
3a1a4ax

14

[IpumeHeHre MpOU3BOAHON JIJIs1 HAXO0XKICHUS
HaWJIy4ylIero peleHus B MPUKIAAHbIX
3ajJavax

15

[IpumeHeHne npou3BOIHOM st
OIIpEJENICHUs] CKOPOCTH U YCKOPEHUS
npoiecca, 3aJaHHoro (GopMyJIOn Win
rpaduKoM

16

[IpumeHeHue nponu3BOHOM st
OIIpeaeNICHUs CKOPOCTH U YCKOPEHUS
npoiecca, 3aJaHHoro (GopMyJIOH Win
rpaduKoM

17

Komnozumms dyHkitmit

18

Komnozumwms dyHkitmit

19

Komnozumms dyHkitmit

20

I'eomerpuyeckue 00pa3sl ypaBHEHHH Ha
KOOPAWHATHOH MIIOCKOCTH

21

I'eomeTpryeckue oO6pa3sl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

22

KontponbsHas pabora: "Uccnenopanne
(GYHKIUI ¢ TOMOUIBIO TPOU3BOAHOM"

23

[lepBooOpa3Hasi, OCHOBHOE CBOHCTBO




epBOOOpa3HBIX

[lepBoOOpa3zHbIie IMeMEHTAPHBIX (PYHKIHH.

24
[paBuiia HAXOXICHHSI IEPBOOOPA3HBIX

)5 [TepBooOpa3HbIC IIEMEHTAPHBIX (PYHKIIUH.
[paBua HAXOXICHHSI IEPBOOOPA3HBIX

26 WNHurerpan. I'eomeTpuyeckuii CMbICT
WHTETrpana

7 Beruucnenve onpeaenéHHOro HHTErpaa mo
¢dhopmyinie HetoToHa-JleliOHMIIa

)3 Brruucnenue onpenenéHHOro MHTErpaa o
¢dhopmyne HeroTona-JleiioanIa

79 [MpumeneHnne nHTETpaNa A HAaXOXKICHUS
TIIOMIa/IeH TIOCKUX (QUTYP

30 [TpuMeHeHne HHTETpana s HaX0XKICHUS
00BEMOB T€OMETPUYECCKUX TEI

31 [Ipumeps pemeHuit qud hepeHITnaIbHbIX
YpaBHEHUI

1 [Tpumeps! penenunit TudpepeHInaTbHBIX
YpaBHEHUI
MaremaTH4yeckoe MOJICTMPOBAHUE PEaTbHBIX

33 MPOIIECCOB C MOMOIIBI0 AuddepeHanbHBIX
YpaBHEHUI

34 Kontponbsnas paborta: "IlepBoobpasnast u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBa U rpaduKu

16 TpuroHomerpuueckue GYHKIIUH, UX
CBOWCTBA U rpauKu

17 Tpuronomerpuueckue GyHKIUH, UX

CBOWCTBa U TpaduKu




Tpuronomerpuueckue GyHKIUH, UX

38 . 1
CBOICTBa U TpaduKN

19 Tpuronomerpuueckue GyHKIUH, UX |
CBOWCTBA U rpauKu
OT160p KOpHEH TPUTOHOMETPHUYECKUX

40 YpaBHEHHH C MIOMOIIIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUYECKUX

41 YpaBHEHUH C HOMOUIbIO 1
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPHUYECKUX

42 YpaBHEHUH C HOMOUIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPHUYECKUX

43 YpaBHEHHUH C MOMOIIIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Pemienne TpuroHoMeTpuYECKUX HEPABEHCTB 1

45 PemeHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienne TpuroHoMeTpuYECKMX HEPABEHCTB 1

47 PeeHne TpuroHOMETpUYECKUX HEPABEHCTB 1
KonTponbras padora: "['padmku

48 TPUTOHOMETPUICCKUX (YHKITHH, 1
Tpuronomerpruyeckrue HepaBeHCTBA"

49 OCHOBHBIC METO/IbI PEIICHUS TOKA3aTEIbHBIX |
HEPABCHCTB

50 OCHOBHBIE METO/TbI PEIICHHUS TOKa3aTeIhHBIX |
HEPABCHCTB

51 OCHOBHBIE METO/TbI PEIICHHUS TOKa3aTeIbHBIX |

HEpPaBEHCTB




OcHOBHEBIE METO/JIbI PCIICHUA MMOKA3aTCIbHBIX

52
HEpPaBEHCTB
53 OCHOBHBIE METOBI PEIICHHS
Jiorapu(MUYIECKUX HEPABCHCTB
54 OCHOBHBIE METO/IBI PEILICHUS
Jorapu(MUIECKUX HEPABCHCTB
55 OCHOBHBIE METOJIBI PEILICHUS
Jorapu(pMUIECKUX HEPABEHCTB
56 OCHOBHBIE METOABI PEIICHHS
Jorapu(pMUIECKUX HEPABCHCTB
57 OCHOBHBIE METOBI PEIICHHS
WppanroOHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METOJIBI PEILICHUS
WppanroOHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PEIICHHS
UPPAIOHATBEHBIX HEPABEHCTB
60 OCHOBHBIE METOABI PEIICHHS
WppalnroOHaIbHBIX HEPABEHCTB
61 I'padmaeckre METOABI peIICHHs
HpparOHANTBHBIX YPaBHEHUH
2 I'padmaeckre METOABI peIICHHs
UPPAOHATBHBIX YPaBHEHUH
63 I'paduueckre MeTOBI peLICHUS
MOKa3aTeIbHBIX YPaBHEHUI
64 I'paduueckre MeTOIBI peLICHUS
MOKa3aTeNbHBIX HEPABEHCTB
65 I'padmaeckre METOABI peIICHHs
JorapuQMHUIECKUX ypaBHEHUH
66 I'paduueckre MeTOBI peLICHUS

JorapuQpMUIECKUX HEPABEHCTB




67

I'paduueckrie METOIBI pELICHHS
JorapuQMUICCKUX HEPABEHCTB

68

I'paduueckrie METOIBI pELICHHS
MOKA3aTeNIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHHI

69

I'paduueckre METOIBI pELICHHS
MOKA3aTeNbHBIX U JIOTapU(PMHUUSCKUX
YpaBHEHHI

70

I'paduueckue MeTonpl peLIeHUs
MOKAa3aTeNbHBIX U JIOTapu(PMUUECKIX
HEPABEHCTB

71

I'paduueckrie METOIBI pELICHHS
MOKA3aTeNbHBIX U JIOTapUPMHUUSCKUX
HEPABCHCTB

72

KonTponbHas pabora: "UppanuoHaibHele,
MoKa3aTeNnbHbIe U Jorapudpmuieckne
HepaBeHcTBa"

73

Kommuiekcuple uncna. AnreOpandeckas u
TPUTOHOMETpPUYIECKasi POPMBI 3aITUCH
KOMILJICKCHOT'O YHCJIa

74

Kowmmnekcurie uncna. Anredpanyeckas u
TPUTOHOMETpPUYIECKasi POPMBI 3aITHUCH
KOMILJIEKCHOTO YHCIIa

75

ApudmMeTryeckue Onepany c
KOMIUTEKCHBIMU YHCIIaMHU

76

ApudmMeTryeckue onepany c
KOMIUTEKCHBIMU YUCIIaMHU

77

N3obpaxenne KOMIUIEKCHBIX YHCENT Ha
KOOPJMHATHOM MJIOCKOCTH

78

N300pakeHrne KOMIUIEKCHBIX YHCEN Ha




KOOPJMHATHOM MJIOCKOCTH

®opmyna Myaspa. Kopau n-oit crenenu us

7 KOMILJICKCHOT'O YHCJIa

20 ®opmyna Myaspa. Kopau n-oit crenenu us
KOMILJICKCHOT'O YHCJIa
[IprMeHeHne KOMIIEKCHBIX YUCEN IS

81 petieHnst GU3NIECKUX U TEOMETPUICCKHX
3ajga4

) KonTponbnas pabora: "KoMmmiekcHbie
grcna"

83 HatypanbsHble u 1iensie yucia

84 HatypanbHble 1 Lienble yucna

25 [IprMeHeHne MpU3HAKOB IEIMMOCTH LEIBIX
qrcesn

26 [TpuMeHeHne MPU3HAKOB IEIIMMOCTH LENBIX
qrcen

27 [IpuMeHeHne MPU3HAKOB JIEIIMMOCTH LENBIX
gucen: HOJl u HOK

28 [IprmeHeHne MpU3HAKOB IEIUMOCTH LENIBIX
gucen: HOJ u HOK

29 [IprmeHeHne MPU3HAKOB IEIUMOCTH LEIBIX
YHCeN: OCTaTKH 10 MOIYJIIO

90 [TpuMeHeHne MPU3HAKOB JIEIMMOCTH LENBIX
YHCEN: OCTAaTKH MO MOJIYIIIO
[IprmeHeHne MPU3HAKOB IEIMMOCTH LEIBIX

91 YHUCEJ: anropuT™M EBKiInma 1yist pereHus
3aJ1a4 B LENbIX YHCcIax

9 Kontponbnas pabota: "Teopust membix

qucen"”




93

Cucrema 1 COBOKYITHOCTh YPaBHEHHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CJICACTBUS

94

Cucrema U COBOKYIHOCTb YPABHEHUN.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-
CJICACTBUS

95

OCHOBHbIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEN PALIMOHAIbHBIX YPaBHEHUIN

96

OCHOBHBIE METOABI PEILICHNS CUCTEM U
COBOKYIHOCTEN UPPALlUOHAIBHBIX
YpaBHEHUI

97

OcHOBHEBIE METOJbI PCIICHUA CUCTEM U
COBOKYMHOCTEN NIOKA3aTEIbHbBIX YPABHEHHI

98

OCHOBHBIE METOABI PEILICHNS CUCTEM U
COBOKYITHOCTEH IIOKA3aTEIbHbIX YPABHEHUN

99

OcHOBHEBIE METOJbI PCIICHUA CUCTEM U
COBOKYITHOCTEH orapupMUIecKix
YpaBHEHHI

100

OCHOBHBIE METOABI PEILICHHS CUCTEM U
COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUI

101

IIpuMeHeHne CUCTEM K PELLIEHUIO
MaTEeMaTHYECKUX 3aJa4 U 33134 U3
Pa3IMYHBIX 00JIacTell HayKH U peabHON
YKU3HU, HHTEPNIPETALNS OTYyYEHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHue CUCTEM K PELLICHUIO
MaTeMaTHYeCKUX 3aJad U 3a1a4 13
Pa3IMYHBIX 00JIACTeH HAYKH U peabHON
JKU3HU, UHTCPIIPETALUA MTOJTYYCHHBIX
pe3ybTaToOB




[IpumeHeHne HEPaBEHCTB K PEIICHUI0
MaTeMaTHYECKHX 3a/1a4 U 3a1a4 13

103 Pa3IMYHBIX 00JIACTEeH HAYKH U peabHON
YKU3HU, UHTEPIIPETALINS OTYyYEHHBIX
pe3yIbTaToOB
KonTponbHas padora: "CucteMsr

104 paIOHANBHBIX, UPPALMOHAIBHBIX
MOKA3aTeNbHBIX U JIOrapu(PMUUECKUX
ypaBHeHUI"

105 PanmoHanbpHbIe ypaBHEHMS C TapaMeTpamMu

106 PanmonanbHble HEpaBEHCTBA ¢ TapaMeTpaMu

107 PaumoHanpHbIe CUCTEMBI C TapaMETPAMU

108 WppaunonanbHble ypaBHEHHsI, HEpaBEHCTBA C
napameTpamu

109 HppanyioHanbHble CUCTEMBI C TApaMeTpamMu

110 [TokazarenbHble ypaBHEHUS, HEPAaBEHCTBA C
napameTpamu

111 ITokazarenbHbIE CUCTEMBI C IapaMeETpaMu

112 Jlorapudmudeckre ypaBHeHHs, HEPABEHCTBA
C mapameTpamMu

113 Jlorapudmuyeckue cucTemMsl ¢ mapaMmeTpamMmu

114 Tpuronomerpudeckue ypaBHEHUs ¢
napameTpamu

115 TpuroHomerpuieckre HEPaBEHCTBA C
napameTpamu

116 TpuroHomeTpuyecKre CUCTEMBI C
napaMeTpamu

17 [TocTpoeHue u uccnenoBaHue

MATEMAaTHYCCKHUX MOILCHGI‘/'I PpCaJIbHBIX




CUTYyallli C MOMOIIBIO YPAaBHEHUN C
napaMeTpamu

[TocTpoeHue u uccnenoBaHue
MAaTEMAaTHYCCKHUX MOI[GHGI‘/'I PpCAIbHBIX

118
CUTYyalluii ¢ TOMOIIBIO CUCTEM YPaBHEHHH C
napameTpamu
[TocTpoeHue u uccnenoBaHue

119 MaTeMaTHYECKHX MOJICIeH peallbHbIX
CUTYaIUH C TOMOILBIO CUCTEM YPAaBHEHUH C
napameTpamu

120 KonTponbHas pabora: "3anaun ¢
napamerpamu”

121 [ToBTOpeHne, 0000MIeHNE, CHCTEMATH3AIIHS
3HaHu#: "YpaBHenus"

122 [ToBTopenue, 0600IICHNE, CUCTEMATU3AITHS
3HaHuil: "YpaBHeHus"

123 [ToBTopenue, 0600IICHNE, CHCTEMATU3AITHS
3HaHui: "YpaBHenusa. Cuctemsl ypaBHeHU"

124 [ToBTOpeHne, 0000IMIeHNE, CHCTEMATH3AIIHS
3HaHuii: "HepaBenctaa"

125 [ToBTOpeHme, 0000ImIeHNE, CHCTEMATH3AIIHS
3Hanuil: "HepaBeHncrra"

126 [ToBTopenue, 0600IICHNE, CUCTEMATU3AITHS
3Hanuil: "HepaBeHncrra"

127 [ToBTopenue, 0600IICHNE, CUCTEMATU3AITHS
3HaHuil: "[IponsBojHas u e€ npumenenue"

128 [ToBTOpeHme, 0000ImIeHNE, CHCTEMATH3AIIHS
3HaHuit: "[IponsBogHas u e€ npumenenue"

129 [ToBTOopenue, 0600IICHNE, CUCTEMATU3AITHS

3Hanuil: "[IpousBoaHas u e€ npumeHeHue"




130 [ToBTOopenue, 0600IICHNE, CUCTEMATU3AITHS 1
3Hanuil: "UHTerpan u ero npuMeHexnue"
131 [ToBTopenue, 0600IICHNE, CUCTEMATU3AITHS |
3HaHui: "OyHkyn"
132 [ToBTOpeHne, 0000MIeHNE, CHCTEMATH3AIIHS |
3HaHui: "OyHkyn"
133 [ToBTOpeHue, 0000MIeHNE, CHCTEMATH3AIIHS |
3HaHuil: "OyHkuun"
134 Urorosas koHTponbHas padoTa 1 1
135 Urorosas koHTponbHas padoTa 1 1
136 HOBTOPGHI/IG, 000011IeHHe, CUCTeMaTH3aIINs |
3HAHUH
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 136 10




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Maremaruka: anredpa 1 Hadajga MaTeMaTHYECKOro aHainu3a, M34 reometpusi. Anredpa u
Havaja mareMarudeckoro ananusa. 10-11 kiaccel: yue0. amns o0ieo0pa3oBat. OpraHu3alimii:

0a30BbIi U yriyonéuusiii yposuu / [LLILA. AnumoB u ap.] - 9-e uza. - M.: [IpocBemenue

METOAUYECKHUE MATEPUAJIBI 1J151 YYUTEJISA
Maremarnka: anreOpa v Hadajia MaTeMaTHIeCKOro aHanmsa, M34 reometpus. Anredpa u
Havaja MareMarudeckoro ananm3sa. 10-11 kimaccer: yae0. s o0ieo0pa3oBar. OpraHU3aIHiA:

0a30BbIN U yriryonéuuenii yposau / [LLILA. AnmumoB u jap.] - 9-¢ u3a. - M.: [IpocBemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnmnoreka L{OK https://m.edsoo.ru/
Enunas Komnekuust undpossix o6pa3oBarenbHbIx pecypcoB Anredpa 10-11 kiace

(http://school-collection.edu.ru)
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