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MNOSACHUTEJIBHAS 3AITUCKA

YueOHblil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAIM3a» SIBISETCS OJHHUM W3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHMsA, IOCKOJIBKY, C OJHOU
CTOPOHBI, OH O0ECleYMBACT HMHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHs BCEX EeCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0yyaroIuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHMsS MH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTH M JPYrMX JAUCIUIUIMH. B pamkax paHHoOro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  fA3BIKOM COBPEMEHHOW HayKH, KoOTopas
(bopMynupyeT CBOM TOCTHKEHUS B MaTeMaTHUeCcKoi (hopme.

VYueOHbIil Kypc anreOpbl M Hayajd MAaTEMaTHYeCKOrO aHalM3a 3aKJIQJbIBACT OCHOBY JUIA
YCIICIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHHU, OWOJIOTHUH, TOHMMAHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS HKOHOMHMKH M OOINECTBEHHOHM >KWU3HHU, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIB30BATh UX IS
JanpHeimero oOpa3oBaHUS W B IOBCEAHEBHOM kM3HM. B TO ke Bpems oBiazeHue
a0CTPaKTHBIMU U JIOTUYECKU CTPOTMMHU KOHCTPYKLUSAMM airedpbl 1 MaTeMaTHUYECKOro aHalu3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTMHHOCTb, JIOKa3bIBAaTh
YTBEPXKJICHHSI ¢ IOMOIBI0O MHAYKIUHN U PacCykAaTh ASTyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTMBHOE M KPUTHYECKOE
MBIIIICHHE.

B xome m3ydyenus ydueOHOro Kypca «Anrebpa W Hadajga MaTEeMaTHYECKOTO aHAIU3a»
oOyJaromuecs: TOJyYaloT HOBBIM OMBIT PEIICHUS NPHUKIATHBIX 3a1ad, CaMOCTOSTEIHHOTO
HOCTPOCHMUSI MATEeMaTHYECKUX MOJENeH pealbHbIX CHUTyalUH, MHTEPIpETaluy MOJYyYEHHBIX
pELIeHUH, 3HAKOMATCS C IpUMepaMi MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE, HAyKe U
HCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMAaTHYECKUMHU OTKPBITUSIMHU U UX aBTOPaMHU.

Y4eOHbIE Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHUTATENBHBIM MMOTEHIAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHBIH MaTepuall, CIoCOOCTBYIOIIMN (OPMHPOBAHUIO HAYYHOT'O
MHUpPOBO33pEHHUs, Tak U uepe3 cnenupuky ydyeOHOM  JesaTeNbHOCTH, Tpedyrolei
NPOJIOJDKUTEIPHON — KOHIIGHTPAIlMM ~ BHUMAaHUS, CaMOCTOSITENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 TIOJTYYCHHBIN PE3yIbTaT.

B ocHoBe meronmkm oOydeHHs anreOpe W HadajiaM MaTeMaTHYeCKOTO aHaIN3a JICHKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHusI.

B crpykType yueOHOro Kypca «Anredpa U Hadyana MaTeMaTHYECKOIO aHAJIM3a» BbI/IEICHBI
CJIEAYIOIINE CO/EP)KAaTeIbHO-METOJMUecKue JIUHUU: «Yucna W BblUMCIEHUs», «DyHKIUM U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana maremaTHueckoro aHanuza», «MHOXecTBa U
JoTHKa». Bce OCHOBHBIE CONEpKATEIhbHO-METOJAWYESCKHE JHHUM HW3Yy4alOTCsl Ha MPOTSDKEHUH
JIBYX JIET OOyYeHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
Jpyra W TIOCTENEHHO HACHIIAsACh HOBBIMH TeMaMH M pasnenamu. J[aHHBIA y4eOHBIH Kypc
SBIISIETCST MHTETPATUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe Ccolep)KaHWe HECKOJIbKUX
MaTeMaTHYECKUX TUCHHUIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTUYeCKHi aHalu3,
TEOpHsl MHOXKECTB, MaremMaTruyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBJIa/IEBaIOT BcE Oojiee MIMPOKUM MaTEMaTHMYECKHM allaparoM, y HHUX I[OCIeI0BaTeIbHO
(dopMHpyeTCsl U COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEeMaTHYEeCKyl0 MOJENb pealbHOH
CUTYalluH, TIPUMEHSATh 3HAHWS, TOJTYYCHHBIC TPH HM3YYCHWH YYeOHOTO Kypca, ISl peIIeHUs
CaMOCTOSITENTbHO CPOPMYJTUPOBAHHONH MaTeMaTHYeCKOW 3afadd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

CopepxaTenpHO-MeTOAMYECKass  JMHMA  «Uucna WM BBIUMCICHHUS»  3aBeplLIaeT
(opMHpOBaHNE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4yaTo Ha



YpOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpemnero oOrero oOpazoBaHusi 0codoe
BHHUMaHue yaemnseTcss GOpMHUPOBAaHUIO HABBIKOB PAIMOHAJBLHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl UCIONIb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIA, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
npuOIMKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIC BHIPAYXKEHUS, pad0OTaTh ¢ MAaTEMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYaroNIMMCsI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHAIBHBIX U
JIEMCTBUTEIIbHBIX YUCEN JOTMOJIHSAIOTCS MHOXKECTBOM KOMIUIEKCHBIX uMcesl. B kaxaoM u3 3Tux
MHO>KECTB PaCCMATPUBAIOTCS CBOWCTBEHHBIC €My clieln(UUECKUe 3a/1a4u U OTepaIuu: JelIeHUe
HAIIEJI0, ONEPUPOBAHME OCTaTKaMM Ha MHOXECTBE IIENBIX 4YHCET, O0coOble CBOWCTBA
paIoOHATBHBIX U UPPAIMOHATBHBIX YUCEN, apu(pMETUYECKUE OIEpaliy, a TaKKe M3BICUYCHUE
KOpDHS ~ HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX  4Hcel.  bmaromaps
MOCNEOBATEIbHOMY  PAaCIIMPEHHI0  Kpyra  HUCHOJb3YeMbIX  YHCel M 3HAKOMCTBY
C BOSMOXKHOCTSIMM ~MX TNPUMEHEHHUS J[UId pelIeHHs] pa3InyHbIX 3a1ad  (GopMupyercs
IpEJICTaBICHUE O EAMHCTBE MAaTeMaTHKU KaK HaykKd U e€ poJM B IOCTPOCHUU MOjeneit
peaIbHOro MHpa, IIMPOKO MCIIONIB3YIOTCS 00001IeHNEe M KOHKPETU3aLusI.

Jlunusa «YpaBHEHUS M HEPABEHCTBA» pPEATM3yeTCs HA MPOTSHKEHUM BCEro OOy4YeHHUs Ha
YpOBHE CpeaHero oOuiero o0pa3oBaHMs, IIOCKOJbKY B KaxJIoMm paszeine IIporpammsl
IPEIYCMOTPEHO peIIeHHe COOTBETCTBYIOUIMX 3aaad. B pesynbraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMM  METOJaMH PpELICHHs] pPalHdOHAIbHBIX, HWPPANUOHATBHBIX, IOKa3aTelbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHHIA, HEPABEHCTB M CHCTEM, a TakKe 3ajad,
colepkaiux mnapamerpsl. [lomydeHHBIE yMEHUS HIMPOKO MCIONB3YIOTCS IPH HCCIEIOBAHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOAHOMN, TPU PEHICHUN NMPUKJIAJHBIX 3a/1a4 U 337]a4 Ha HaXOXKICHHE
HauOOJIBIINX U HAMMCHBITUX 3HaYeHUH QyHKIUU. [laHHas comepikareabHas TUHUS BKIFOYACT B
ceOst Takke (OPMUPOBAHWE YMEHUH BBINONHITH pacu€Tel 1o (opmyrnaM, TpeodpazoBaHUs
palMOHATBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAK)KE BBIPAKCHUM,
coJlepKalluX CTerneHu u Jjorapudmbl. braromaps wusydeHuro anreOpanyeckoro marepuana
MPOUCXOAUT JalbHEHIIee pa3BUTHE ANTOPUTMUYECKOTO U aOCTPaKTHOTO  MBIILICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JACTYKTUBHBIX PAaCCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopMamu, TpeaCTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEUISHUS TPAKTUYECKUX U €CTECTBEHHO-
Hay4YHbIX 33]1a4, HaIJISIIHO IEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak s13bIKa HAYKH.

ConepkarenbHo-MeToauueckass TuHud «DyHKIUU U TpadUKU» TECHO MEperieTaeTcs ¢
JIPYrUMU  JUHUSAMH  y4eOHOro  Kypca, TIOCKOJIbKY B  KakOM-TO CMBICIEe  3aJaéT
MOCIIEI0BATENbHOCT, ~ M3y4€HUss MaTepuana. V3yueHue  CTENEeHHOW, IOKa3aTelbHOMH,
norapu(MUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBOMCTB M rpadMKOB, UCIIOIH30BAHUE
GbyHKIMI U1 pemieHusl 3a1ad U3 APYTUX Y4eOHBIX MPEAMETOB U PEaNbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHMM aHAJIM30M, TaK M C pElICHUEM ypaBHEHUM W HepaBeHCTB. [Ipu
9TOM OOJbIlIOE BHUMaHWE yaensieTcs (QOPMUPOBAHUIO YMEHHS BBIpaXarh QopmyaamMu
3aBUCHUMOCTU MEX]Y Pa3lIUnYHbIMUA BETUYMHAMH, UCCIIEAOBATh MOJIYYCHHbIE (YHKIIMH, CTPOUTH
ux rpaduku. Marepuan STOM cojep)KaTeNbHON JIMHUM HalleIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, TMO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXKAY BEIMYMHAMH B pa3IudHON (opme:
aQHAJTUTUYECKOM, TpaduyecKko U CIIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIINH,
MCIIOJIb30BAHUIO aHAJIOTUH.

ConepxxarenbHas nuHus «Hayana maTeMaTH4ecKOro aHajan3a» MO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYEeCKUX, TaK U MPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00yJaromuMmcs,
TaK KaK y HHUX TMOSBISIETCS BOBMOXKHOCTh CTPOUTH IPAHUKU CIOKHBIX (DYHKIUH, OMPEIENATh X
HauOOJIbIIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepaTelibHas JIMHUSA OTKPHIBAET HOBBIC



BO3MOXXHOCTH TIOCTPOCHHUS MaTeMaTHYECKUX MOJENel pealbHbIX CHUTyalud, IT03BOJISET
HAXOJUTh HAWIIydlllee pelIeHHWEe B TPUKIAIHBIX, B TOM YHCJIEC COLIMAIBHO-YKOHOMHUYECKHUX,
3ajavax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOrO aHalM3a CIOCOOCTBYET pa3BUTHIO
a0CTpakTHOTO, (OPMAITBHO-JIOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0ydarommecs
Y3HAIOT O BbIAAKOIINXCA PE3YyJIbTaTax, IMOJMYYCHHBIX B XOAC PAa3BUTHA MATCMATHKU KaK HAYKH, U
00 ux aBTOpax.

CopgepxarenpHo-MeTonu4YecKass JuHUS «MHOXKECTBA M JIOTHKA» BKIIOYaeT B ceOs
9JICMCHTBI TCOpPHUHU MHOXKCECTB U MAaTEMaTUYECKOU JIOTHKH. TeOpeTI/IKO-MHO)KeCTBCHHBIe
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJHHOW MaTeMaTHKU W TpeJiaraloT Hamboliee
YHUBEPCAJBHBIN S3bIK, OOBCIUHSIONIMN BCE pa3jieibl MaTEeMaTUKH W e€ NPUIOKCHHUU, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATHUYECKUE TUCIMILIMHBI U UX MPHIIOKEHUS B eMHOE 1ienoe. [loaTomy
BRXHO JIaTh BO3MOXHOCTh OOY4YalolIeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTCMaTUuK W HUCIOJIB30BaATh C€ro IJId BBIPAXKCHUSA CBOUX MBICJIEH. I[pyrI/IM
BAXXHBIM IMPHU3HAKOM MATCMAaTUKKU KaK HAYKH CJIICAYCT IPHU3HATDH CBOﬁCTBCHHYIO en CTPOrocCTb
00OCHOBaHMH W  CJEIOBAaHWE ONPEACICHHBIM IpaBWJIAM TIOCTPOCHHUS  JIOKA3aTeIbCTB.
3HaKOMCTBO C JJIEMEHTaMH MaTEMaTHYECKOW JIOTHKH CIIOCOOCTBYET Pa3BHTHIO JIOTMYECKOTO
MBIIICHHUS] 00YYAIOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIICHHS.

B yueOHOM Kypce «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHaJIM3a PUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHUS, KOTOpPhIC IPHU3BaHbI CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HABBIKOB MTOCTPOCHHSI MOJICTICH PEaTbHBIX CUTYAIMi, UCCICAOBAHUS ITHX MOJEIEH ¢ IOMOIIBIO
arrapara aJ'IFe6pr U MAaTCMAaTHU4YCCKOr'0 aHaJin3a, UHTCPHIPCTALUN IMOJTYYCHHBIX PC3YJIbTATOB.
Takue 3agaHus BIUIETEHBl B KaXIbId M3 PA3JEJIOB NPOrPaMMBbI, ITOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIb3YeTCsl JUIsl pelleHds NpUKIagHbIX 3aaad. [lpu pemenun
peabHBIX MPAKTUYECKWX 3a7ad  oOydarommecss pa3BUBAIOT HAOIOJATEIbHOCTh, yMEHHE
HAaXOJHUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh aHAIOTHIO, 0000maTh U
KOHKpPETH3UpOBaTh Tmpobnemy. JlearenpHOCTh 10 (OPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAIHBIX 33/1a4 OpTraHU3yeTcs B MpoIlecce U3yueHHUsl BCeX TeM Yy4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTUYeCKOTO aHaIN3ay.

Ha u3yuenne yuebHOTO Kypca «Anredpa u Hauajga MaTeMaTUUYE€CKOTO aHAJIN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yucia 1 BBIYMCICHUSA

Panmonanbubie ynciaa. OOBIKHOBEHHBIE M JECATUYHBIE TPOOU, MPOLEHTHI, OECKOHEUHBIC
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ul pEIICHUs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHON KU3HHU.

JleiicTBuTenpHbie YKcla. ParyoHanbHBIE W HUppallMOHAIBbHBIC yucia. Apudmernyeckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAYb AEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJa OKPYIJIEHUs, MNPUKUAKA M OLIEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenens ¢ 1enbiM nokaszareneM. bunom Herotona. Mcnonbs3zoBanue noaxoasieit opMbl
3anMcH JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUUECKUX 3314 U IIPEJICTaBICHNS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHb ¢ palMOHAJbHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHI€HC YMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC W
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnmecTBa ™ TOXIECTBEHHBIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCUMIIbHBIE YypaBHEHUS U ypaBHEHUs-CIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METO/bI PELIECHUS LIEJbIX U JIPOOHO-pallMOHAIbHBIX YPaBHEHUH U HEPABEHCTB.
MHorouneHsl OT OJHOM NEPEeMEHHOW. JlelleHne MHOTrOWIeHa Ha MHOIOYIEH C OCTATKOM.
Teopema be3y. MHorousnens ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENICHU U KOPHH.

WppanuonaneHele  ypaBHEeHHsA. (OCHOBHbIE METOABI  PELIEHUS  HUPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUMN.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIUX JorapudMBbl.

Jlorapudmuueckue ypaBHeHUA. (OCHOBHBIE METOJbl pEIHICHUS JIOTapUPMHUUECKUX
YpaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemienne cucreM IMHEHHBIX ypaBHEHMH. Marpuiia CHUCTEMBl JIMHEHHBIX YpaBHEHM.
Onpenenurens MaTpuibl 2X2, €ro TIEOMETPUUYECKHN CMBICI W CBOWCTBA, BBIYMCIECHUE
€ro 3HA4YEeHMsI, NPUMEHEHHUE OINPEACIUTENs [ PELIEHUS CUCTEMBl JIMHEHHBIX YpPaBHEHUHU.
Pemenne npuknazHbIX 3a1ad ¢ NOMOIIBIO CHCTEMBI JIMHEWHBIX ypaBHEHUH. lccienoBanue
MMOCTPOEHHOM MOJIETU C TOMOIILI0O MAaTPUIL U ONTPEACTUTENEH.

[TocTpoeHrne MaTeMaTH4eCKUX MOJENEH peaJlbHONW CHUTyallud C IOMOIIBK) YpPAaBHEHUH WU
HepaBeHCTB. [IprMeHeHHne ypaBHEHUH U HEPAaBEHCTB K PEIICHHI0 MaTeMaTHYeCKHX 3aaad U
3a]a4 U3 Pa3UYHBIX 00JacTel HAYKU U peabHON JKU3HU.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocoObl 3amaHus (yHkuMU. B3aumuo oOpatnble (yHkiuu. Kommnoszunums
¢bynkuuit. ['paduk pynkuuu. DnemeHTapHble peodpa3zoBaHus Tpa@uKoB (HyHKIIHA.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHu# ¢ynkuuu. Hynu ¢ynkuuu. [IpomexyTkn
3HaKomnocTossHCTBAa. YUETHble M HeuéTHble (yHkuuu. [lepuoanueckue Qynkuuu. IIpomexyTkn



MOHOTOHHOCTH (PyHKIMHU. MakcuMyMbl 1 MUHUMYMBbI (QyHKIMH. Hanbombiiee 1 HauMeHbIlee
3Ha4eHUsl QYHKLUHU HAa IPOMEKYTKE.

Jlunelinas, kBagpaTU4IHas U APOOHO-TMHEHHAs (PYHKIIUU. DIEMEHTaApPHOE HCCIICIOBAHUE U
HOCTPOCHUE UX I'PaPHUKOB.

CreneHHass (yHKIUS C HaTypaJbHBIM M LENbIM IOKa3areneM. EE cBoiictBa u rpaduk.
CpoiicTBa 1 rpaduKk KOpHA Nn-Oi CTENeHU Kak (PyHKIMH OOpaTHOM CTENEeHH C HaTypalbHBIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u norapupmudeckas GyHKIUHU, UX CBOMCTBA M rpaduku. Mcnons3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIPEJICIIEHUE TPUTOHOMETPUUYECKUX  (DYyHKIMH
YHUCIJIOBOT'O apryMEHTA.

@DyHKIMOHANIbHbBIE 3aBUCMOCTH B pealibHBIX Ipoleccax U siBieHusX. ['paduku peanbHbIX
3aBUCUMOCTEM.

Havyana mareMaTH4ecKoOro aHajimus3a

ITocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHus MOcienoBaTeabHOCTeEH. MeTo1 MaTeMaTHYeCKOI
UHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBbIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass M reoMmerpuueckas — nporpeccud.  beckoHeuHo  yObIBarouias
reomerpuueckasi nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW IPOrpecCUi.
JIuHelHbIi M OKCHOHEHLHMaANbHBIM pocT. Yuciao e. Dopmyna CIOKHBIX IIPOLEHTOB.
Hcnonp30BaHne IPOrpeCCUN ISl PELICHUs] PEAlIbHBIX 3aa4 IPUKJIAJHOTO XapaKTepa.

HenpepeiBHble (yHKIMM ¥ WX CBOHCTBA. TOUYKM paspbiBa. ACHMIITOTHI TpaguKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB UISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEePbIBHBIX (DYHKIUH /IS peLIeHMs 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe GyHKIMU. OnpeneneHne, TeOMETPUISCKUN 1 (HU3NIECKUI
CMBICI POU3BOAHOM. YpaBHEHUE KacaTelbHOM K rpa@uKy QpyHKIHH.

[TpousBosHbIe ArieMeHTapHbIX (QyHKIMHA. [Ipon3BoHAs CyMMBI, TPOU3BEACHHS, YACTHOTO
U KOMITO3UIMU (QYHKIUH.

MuoxecTBa H JIOTHKA

MHoecTBO, omnepanuu HaJ MHOXECTBAMHM M UX cBoMcTBa. lnarpammsl Oiniepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Ui ONHUCAHMs PEATbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema,  CBOMCTBO ~ MaTeMAaTUYECKOro  OObBEKTa,  CIEJCTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

11 KUIIACC

Yuciia 1 BbIYUCICHUA

Hatypanbuble u uenble uucna. [IpumeHeHHe NPU3HAKOB AETUMOCTH UENbIX 4YHCEl,
HaubOonbIui oommii aenutensd (nanee — HOJl) u nHaumensiee obimee kpatHoe (ganee — HOK),
OCTaTKOB I10 MOAYJI0, anropuTMa EBkina s pemeHus 3a1a4 B IeNbIX Yhciax.

KommekcHble uwucna. AnreOpanueckas M TpUTOHOMETpUYecKas (QOpMBbI  3alUCH
KOMIIJIEKCHOTO 4Hcia. Apu(METHYecKUe orepalnun ¢ KOMIUIEKCHBIMU 4uciaMu. M3o0paxeHue
KOMIUIEKCHBIX YHMCET HAa KOOpAMHATHOM mockocTu. @opmyna Myaspa. Kopau n-oii ctenenu u3
KOMIUIEKCHOTO yHcha. [IpuMeHeHne KOMIUIEKCHBIX YHCENl Ul pelieHUs (U3UYECKUX M
r€OMETPUUYECKUX 3a/au.

YpaBHeHHUsS M HEpaABEHCTBA



CucremMa 1 COBOKYITHOCTh YPABHEHHI M HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
clenCcTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C TOMOIIBIO TPUTOHOMETPUUECKOU
OKPYKHOCTH. Pelrenne TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METO/1bI PELLICHUS [T0KA3aTEeIbHBIX U JIOrapUu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALMOHAIIBHBIX,
NOKa3aTeIbHBIX U JIOTapu(MUIECKUX YPaBHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHrnEe ypaBHEHHI, CUCTEM M HEPAaBEHCTB K PEIICHUI0 MAaTEMaTHYECKMX 3anad U
3ajjad U3 pa3iMyHbIX 00JacTell HayKu M peaJlbHOM JKU3HU, HMHTEpIpeTalus HNOJy4EeHHBIX
pE3yJIbTaTOB.

DOyHKIUM U rpadpuku

I'padux xommosunmu ¢(yHKuuid. I'eomerpudeckne oOpas3bl YypaBHEHUH M HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U Tpa(UKH.

['padmyeckue MeTonbl pelIeHHs YpaBHEHUN M HEPaBEHCTB. ['paduueckue MeTO/bl
peleHus 3a1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB (yHKUMH JUIsI UCCIEIOBAHUS IPOLIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB U PEAlbHOM KU3HHU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHre NpOU3BOAHOMN K UCCIEOBAaHUIO (DYHKIIMN HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUH HEeNIPEPhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIpuMeHeHne NPOU3BOAHOM UL HAXOXKICHUsS HAWIYYIIEro pEuIeHUs B IPUKIIAIHBIX
3a/1a4ax, JJIs ONpEeNIeHUsT CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMysiol uiu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MNepBOOOpa3HbIX. IlepBooOpasHble 3yIeMEHTApHBIX
¢ynkuuit. [IpaBuia HaxoX1€HUS TEPBOOOPA3HBIX.

Wurerpain. ['eomeTpuyeckuil CMBICI UHTErpajia. Belyucienue onpenenéHHoro HHrerpaa
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHune wuHTerpajga i HAXOXKJIEHHUS IUIoUIafed IUIOCKUX GUryp u oOBEMOB
F€OMETPUYECKUX TEJ.

[Tpumeps! pemeHuil nuddepeHnanbHbIX ypaBHEHUH. MaTeMaTndeckoe MoJeIupoBaHHe
peaJIbHBIX MPOLIECCOB C MOMOLIBIO AU(PepeHIINaTbHBIX YPABHEHUH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYEBHOI'O KVYPCA «AJI'EGPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIA YPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIIETI'O ObPA3OBAHUMA



JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaKIaHCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh  TPWKIAHCKON MO3UIMHM  OOYyYaroIlerocss Kak aKTHBHOTO W
OTBETCTBCHHOTO YJICHA POCCHUICKOrO OOIIECTBA, MPEICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(OPMHUPOBAHHOCTh POCCUUCKOM I'pa)IaHCKOW MICHTHYHOCTH, YBOKEHHSI K MPOILIOMY U
HACTOSIIIEMY POCCHHCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JIOCTHKCHUSM POCCHHCKUX
MaTEMaTHKOB W POCCUHCKOW MaTeMaTHYECKOW WIKOJIbI, WCIOJIb30BAHUE 3TUX JOCTIDKCHHH B
NPYTUX HAyKax, TEXHOJIOTUSIX, Chepax IKOHOMHKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAHHWE JYXOBHBIX IEHHOCTEH  pPOCCHHCKOr0  Hapoaa, c(HOpMUPOBAHHOCTH
HPABCTBCHHOT'O CO3HAHMSI, STUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUICCKUM MPUMEHECHUEM
JOCTYDKEHUIH HAayKH W JEATENBHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKIJIAZa B TMOCTPOCHHE
YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE  OTHOIICHWE K  MHPY, BKJIOYas  JCTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pEIICHUH, pacCyKICHUH, BOCIPUUMYUBOCTH K
MaTEeMATHYECKUM aCIIeKTaM Pa3InIHBIX BHIOB UCKYCCTBA,

5) ¢pu3uuecKoro BOCIMTAHMA:

c(OpPMUPOBAHHOCTh YMCHHSI IPUMEHSATh MaTeMaTHICCKUE 3HAHUS B MHTEPECAX 3JI0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
MUTaHue, COATAHCHPOBAHHBIN PEKUM 3aHITHN U OT/BIXA, PEryJisipHas (pU3MUecKasi akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATHSIX CIOPTUBHO-03/I0POBUTENBHOM J1€ATEIHHOCTHIO;

6) TPY10BOr0 BOCIIHTAHUSI:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTU TPYIOIIO0US, HHTEpEC K pasNu4HbIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peanu3oBBIBATH COOCTBEHHBIE
JKU3HEHHbIC IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKOMy OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 33729 MAaTEMATHIECKON HAIPaBICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYIbTYphl, TOHUMAHHE BIHUSHHUS COIMATHHO-
HPKOHOMHYECKUX TPOILIECCOB HA COCTOSHUE MPUPOJHOM M COIMAIBHOM Cpelbl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYECKUX 3HAHWN JUIS PEIICHHs 3a/1a4 B OOJIACTH OKpY’KAIOMICH Cpelbl, TUIAHUPOBAHHE
MOCTYITKOB M OI[EHKH WX BO3MOXHBIX ITOCIICJICTBUH JIJIT OKPY)KAOIIEH CPeIbI;

8) HeHHOCTH HAYYHOT0 MMO3HAHMS:

Cc(OPMHUPOBAHHOCTh  MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAKTUKH, TOHHMMaHWE MAaTeMaTH4YeCKOW HayKHu Kak cepbl
YeIIOBEYECKON JesITeIbHOCTH, STAllOB €€ Pa3BUTHS U 3HAYUMOCTHU JUIS Pa3BUTHUS LIUBUIU3AINH,
OBJIaJICHUE SI3bIKOM MAaTeMAaTUKH H MaTEeMaTUYECKOW KyIbTypOi KaK CPeICTBOM MO3HAHUS MHUDPA,
TOTOBHOCTH OCYIIIECTBIISITH MPOCKTHYIO M UCCIIEIOBATENBCKYIO IEATEIHbHOCTh HHINBUYATbHO U
B TpYyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeicTBus:

BBISIBJISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(PUKAIMUA, OCHOBAaHUS [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (POPMYIHPOBATH M MPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHULATENIbHbIC, MHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeYUs B (haKTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, MpeasiaraTb KPUTEPUU JUIS  BBISBJICHUS
3aKOHOMEPHOCTEW Y IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUCHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTEIbCTBA MATEMAaTHYECKUX YTBEPKACHUH (IIpsMbIE U
OT TMPOTHUBHOIO), BBICTpPAUBATh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKACHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHus ydyeOHOW 3ahauu  (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOMpaTh HauOoliee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIBHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBare/ibCKue AeiCTBUS:

HCIIOJIb30BaTh BOMPOCH KaK UCCIICIOBATEILCKANA MHCTPYMEHT MTO3HAHUS, (DOPMYITHPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEYHE, MpoOiIeMy, yCTaHABIUBAaThH HCKOMOE W JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIHHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJIEIOBAHUE  TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENbHO (OPMYIHUPOBATh O0OOIIEHNS U BBIBOABI MO pe3yiabTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
00001IeHN];

MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTUE TMPOIECCA, a TAKKE BBIIBUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH Je(UIIUTHI HHGOPMAIIUH, TaHHBIX, HEOOXOIUMBIX AJII OTBETA Ha BOMPOC M IS
peLIeHUs 3a1a4H;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHUKOB  PA3NUYHBIX  THUIOB, aHAIU3HPOBATH,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QopM
MIPE/ICTABIICHHS;

CTPYKTYpUpOBaTh  WH(MOpPMAIMIO, TPEACTaBIATH €€ B pasnudHbix  (opmax,
WTIOCTPUPOBATH TpaduuecKH;

OIICHWBATh HAAE&KHOCTh HWH(OOpPMAIMKM TIO CaMOCTOATEIHRHO  CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TelcTBUS

Oo0menue:

BOCHpI/IHI/IMaTI: nu q)OpMy.]II/IpOBaTB Cy)K,Z[eHI/ISI B COOTBCTCTBUU C yCJIOBI/IHMI/I n neiisiMu
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHUS B YCTHBIX W MHUCHhMEHHBIX



TEKCTaX, JaBaTh MOSCHEHHS 10 XOAYy pCEIICHHsS 3a7add, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3yJbTar;

B X07¢ OOCYXJIECHHs 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKTA€MOH TEMBbI, MPOOIEMBI,
pemaeMoil 3a/lauM, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA IMOWMCK PEIICHHS, COMOCTABJIATH CBOU
CYXJICHUS C CY)KACHUSMHU JPYrHMX YYaCTHHKOB JUAOTa, OOHAPYKUBATh PAa3]IM4YUe U CXOJICTBO
MO3HILINH, B KOPPEKTHOU (popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MNPpCACTaBJIATL PE3YJIbTAThl PCHICHUA 3aJadd, SKCICPUMCHTA, HCCICAOBAaHHA, IPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad MpPEe3eHTAlMd U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPcaJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3anus:

COCTABJIATh IUIaH, AJTOPUTM pELICHHs 3aJaud, BBIOMpATh CIOCOO pelieHus ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUN.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMH MO3HABATEILHOW Pe(PIEKCHUN KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBUIA
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHN MaTEMaTUUECKOH 3a7a4uu;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PELICHMM 3aJaud, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JJAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIN U YCIOBUSAM, OOBSACHATh MPUUUHBI JOCTUKEHUS
WIM HEIOCTH)KEHHUS pe3yJbTaTOB JAESTEIbHOCTH, HAaXOAUTh OLIMOKY, JlaBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€SITeJIbHOCTD:

NOHUMAaTh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIAMBHUIYaIbHON pabOTHl MpU
pelieHMH y4eOHBIX 3a/1a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHOM DPabOTHI, paclpelesarTb BUIbl padoT, JOroBapUBaThCs, 00CYXKAATh
Ipoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXkIeHUsS, OOMEH MHEHHH, «MO3rOBbIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4YacTh paOOThl U KOOPAMHHMPOBATH CBOM JIEHCTBUS C
JpYTMMHM 4IEHaMHU KOMaHIbl, OLIEHHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMI MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDI

K koniy oOydenns B 10 kiacce oOyJaronuiicss MOJIyIUT CIASAYIOIINE MPEAMETHBIC PE3YIbTaTh
0 OTAETbHBIM TeMaM paboyeil mnporpaMmbl y4yeOHOro Kypca «AnreOpa M Hayana
MaTEMaTUYECKOr0 aHAIIN3an:

Yuciia 1 BLIYMCIICHUS:

CBOOOJTHO OTIEPHPOBATH MOHATUSAMH: PAllMOHAIBHOE YHCIIO0, OECKOHEYHAsl MEpUOInIecKast
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIIMOHAIBHBIX U JCUCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHMCIIA;

IMPUMEHSTH IPOOU U MPOLIEHTHI AJIs PEeLICHUs MPUKIAIHBIX 3a/1a4 U3 Pa3INYHbIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

OPUMEHSTh NPUOIMKEHHBIE BBIUMCICHUS, NpPaBUJIA OKPYIVICHUS, NPUKUAKY U OLEHKY
pe3ynbTaTa BEIUMCICHUN;

CBOOOJHO ONEpUPOBATH IOHSATHEM: CTEMEHb C LEJIBIM II0Ka3aTejeM, HCIOJIb30BaTh
HOIXOAAIIYI0 (OPMY 3alHMCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NPAKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUN KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOJHO OTIEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OMEpUPOBATh MOHATUAMHU: JIOTapudM dYHCIa, IECITHUYHBIE M HATypallbHbIC
JorapudMmBbl;

CBOOOJHO OMEPUPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTE€HC YHCIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUSAMU: APKCUHYC, APKKOCUHYC M ApKTAHI'€HC YUCIIOBOI'O apryMeHTa.

YpaBHeHusI U HepaBeHCTBa:

CBOOOJHO ONEpPUPOBATH MOHITUIMHU: TOXKJIECTBO, YypaBHEHNE, HEPABEHCTBO, PABHOCHJIbHBIE
YpaBHEHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCUJIbHbIE HEPABEHCTBA,

NPUMEHSTh Pa3NUYHbIE METOJbl PEUICHHs] PAIMOHANBHBIX H JAPOOHO-pallMOHATBHBIX
YPaBHEHHUM, IPUMEHATh METOJ MHTEPBAJIOB [UIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOW INEepeMEHHOW, MHOTOUJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, NPUMEHATh [elleHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Bueta s perenus 3aiay;

CBOOOZHO OINEpPUpPOBaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMM, MaTpula,
ONpeAeNuTeNb MaTpUllbl 2 X2 W €ero TreoOMETPUYECKHIl CMBICH, MCIOIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 Juis BBIYUCICHUS €r0 3HAY€HUs, IPUMEHSTh ONpPEeAEIUTENN IS pelleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C MOMOUIBK) CHUCTEMBbI
JUHENHBIX YPAaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIN C IOMOUIbI0 MAaTpUll U
OIpEAEINTENENH, UHTEPIIPETUPOBATD ITOYYEHHBIN PE3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH Ul TpeoOpa30oBaHusl BRIPaKEHHIA;

BBIMOJHATh MpeoOpa3oBaHUsl UYUCIOBBIX  BBIPAKEHUH, COAEpKAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeleM;

UCIIONIb30BaTh  CBOMCTBAa  JjorapudmoB g mpeoOpa3oBaHus — JorapuGMUUECKUX
BBIPAKECHMI;

CBOOOJHO  OMEpUpPOBaTh  IMOHATUSAMHU:  HMppAllMOHAIbHbIE,  MOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PEUICHUs C MMOMOIIbIO PAaBHOCWIIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYEcKHMe  (GopMyibl Ui [peoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJTHO ONEpUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHATH
HEo0XoauMble (OPMYIIbI ISl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHHUI];

MOJICIUPOBaTh pEalbHbIE CHUTYyallMd Ha s3bIKE anreOpbl, COCTaBIATH BBIPAKECHHUS,
YPaBHEHMsI, HEpPaBEHCTBA II0 YCJIOBUIO 3a/ayM, HCCIEI0BaTh IIOCTPOCHHbIE MOJEIU C
UCIIO0JIb30BaHUEM alapaTa anreopsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: (PYHKIHUS, CIIOCOOBI 3aMaHus (PYHKLIUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIUS (YyHKIMHA, rpaduk (YHKIUHU, BBINOJIHATH 3JIEMEHTApHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpOBaTh MOHATHSAMU: O0JACTh ONpEAETICHHUS M MHOXKECTBO 3HAYCHMUH
(byHKLIUY, HYIU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJIHO ONEpPHPOBATh HOHATUSAMM: YETHbIE U HEUETHBIC (DYHKLUH, IMEPUOANYECKHE
(GYHKLUH, HPOMEKYTKM MOHOTOHHOCTH (DYHKLUMH, MaKCUMyMbl W MHMHUMYMBbI (QYHKIHH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE (DYHKIIUU HA POMEKYTKE;,

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: CTETICHHAsh (YHKIUS C HATypaJIbHBIM W IIEIBIM
nokasareseM, rpaduk CTENeHHON (YHKIWU C HATYpaJbHBIM M IENIbIM TOKa3aTeneM, rpadux
KOPHS N-0i CTETEeHH KaK (YHKIIMU OOpaTHOM CTENIEHH C HaTypallbHBIM IIOKA3aTeIeM;

ONEpUPOBATh MOHATUSAMM: JIMHEHHas, KBaJgpaTHuHas MU JApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJIHO ONEepUpOBaTh MOHATUAMU: IOKa3aTelabHas M Jorapupmuueckas (QyHKIHMH, UX
CBOMCTBA U IrpadMKu, UCIIOJIL30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUIA;

CBOOOJTHO OIEPHUPOBATH IMOHITUSMHU: TPUTOHOMETPHUYECKAsT OKPY)KHOCTb, OIpEeSICHHE
TPUTOHOMETPHUYECKUX (PYHKIUH YMUCIOBOTO apIyMEHTa;

UCTIONIB30BaTh Tpaduku (YHKUUN Ui MCCIEAOBAHMS MPOIECCOB M 3aBHUCHMOCTEH IPH
pelIeHNn 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U PEATbHOM JKU3HH, BBIpAXaTh (HopMyTamu
3aBHCUMOCTH MEX/y BETUYNHAMH,

Hauyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OMEpHpPOBaTh MOHATHUSAMM: apH(MeTHdecKkas M TeoMeTpuyecKasl MpOorpeccus,
0eCcKOHEeUHO yOBIBaIOIIasi FreOMETpUYECcKasi MPOrPeccHs, TMHEHHBINH U SKCIIOHEHIIMAIBHBIM POCT,
(bopMyIa CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIIAHOTO XapaKTepa;

CBOOOJTHO  ONEPHUPOBATH  TMOHATHUAMHU:  IIOCIEIOBATENFHOCTh,  CIOCOOBI  3aJaHHS
MOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE i OTPaHHMYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHMMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajIn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEepUpPOBaTh MOHATUAMU: HENpepbIBHbIE (YHKIMM, TOYKU pa3pbiBa rpaduka
(byHKIMH, aCUMIOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OMEpUpOBaTh MOHATHEM: (YHKIHS, HENpepblBHAs Ha OTpe3Ke, NMPUMEHATh
CBOWCTBA HEMPEPBIBHBIX (DYHKLMH ISl peILIeHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: TIepBasi W BTOpas NPOW3BOJIHBIC (DYHKIIHH,
KacaTesbHas K rpa@uky QpyHKUINU;

BBIUUCIISAITH TIPOM3BOJIHBIE CYMMBI, TPOHM3BEACHHUS, YaCTHOTO W KOMITO3UIIMH JIBYX
GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI POU3BOIHOM [Tl peleHns 3a/1au.

MHuoxecTBa M JIOTHKA:

CBOOO/THO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpalluy HaJl MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT JJsl ONMCaHHUs pealbHBIX MPOILIECCOB
U SIBJIGHUH, IPU PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX PEIMETOB;



CBOOOJHO OINEpPUPOBaTh MOHATHUAMU: OIpEICICHNUE, TEOpeMa, YpaBHEHHE-CIE/ICTBUE,
CBOMCTBO MaTeMaTH4YecKoro OOBEKTa, JO0Ka3aTelbCTBO, PaBHOCWIbHBIE ypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenuss B 11 Kiacce oOydaromuiics MOMYYUT CIEAYIOUIUE IPEIMETHbIC
pe3ysbTaThl 1O OTJCIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOI0 aHaJIn3a:

Yuciia 1 BHIYMCIICHHUS:

CBOOOJHO OINEpPUPOBATH MOHATHSMHU: HATypalbHOE U IEJ0€ YHCIO0, MHOXKECTBA
HATypaJbHBIX U LEJIBIX YHUCEJl, UCIOJb30BaTh NMpU3HaKu aeauMocTu nenbix yucesn, HOJ n HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUs 3a1a4, IPUMEHATh aIropuT™M EBKina;

CBOOOJIHO OIIEPUPOBATH MOHATHEM OCTaTKa IO MOJYJIIO, 3alIMChIBATh HATypaJlbHbIE YNCIIa
B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOZHO OIEPUPOBATh MOHATHAMH: KOMILJIEKCHOE YMCIO U MHOXECTBO KOMIUIEKCHBIX
YHCeN, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alreOpandeckoil M TPUTOHOMETPUYECKOH (opme,
BBITOJIHATH apUPMETHIECKHE ONIEPALMU C HUMH U N300pakaTh HA KOOPMHATHOW TUIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  IOHATUSAMHU:  HMppalMOHANbHbIE,  IOKa3aTeJbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NPH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHNUS;

CBOOOZHO ONEpUPOBATh IOHSITUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSThH
HE00X0uMBbIe (POPMYITBI TSl PEIICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CJIEJICTBUS, HAXOJUTh PELICHUS] CUCTEMbI U COBOKYITHOCTEN
pallMOHANIBHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPABEHCTB;

peliaTh palMoOHAlbHbIe, HpPpALMOHAIBHBIE, MOKa3aTelbHbIE, JOrapugMuyeckue Hu
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOYJINA U TIapaMeTpBbl;

OPUMEHSATh TpapuuecKue MEeTObI Il pellleH!s] ypaBHEHUI U HEPaBEHCTB, a TakXkKe 3ajay
C mapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTYyallud Ha S3bIKe aiureOpbl, COCTAaBJIATH BbIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI 10 YCJIOBMIO 3a/ay, HCCIENI0BaTh MOCTPOEHHBIE
MOJIEJIH C UCIOJIb30BAHUEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOYYE€HHBIN pe3ysbTar.

DOyHKUUM U rpadpuku:

CTPOUTH TpapUKU KOMIIO3UIMU (YHKIMN C MOMOIIBIO 3JEMEHTApHOTO HCCIEI0BaHUS U
CBOWCTB KOMITO3UIIMH JBYX (DYHKIIHIA;

CTPOUTH TeoOMeTpHUecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpadUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHSTh QYHKIUHU JJI1 MOJICTTMPOBAHUS U UCCIIEIOBAaHUS pPealbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eckoro aHajimsa:

UCIIOJIb30BaTh TMPOM3BOJHYIO JUISI HCCIENOBaHUS (QPYHKIMM HAa MOHOTOHHOCTh H
IKCTPEMYMBI;

HaXO/UTh HauOoJIblIIee 1 HAaUMEHbIIee 3HauUeHUs (PYHKIIMHM HEPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO JJIs HaXO0)KJIEHUS HAWJIy4dlIero pelIeHHs B NPHUKIAJHBIX, B
TOM YHCJIE COLUAIbHO-3KOHOMUYECKHUX, 3aJ]adax, A OINpPEAENEHUS CKOPOCTH M YCKOPEHUs
npoiiecca, 3a1laHHOTro (GOPMYIIOi Uil rpaduKoMm;



CBOOOTHO OTIEpPUPOBATh MOHATHIMHU: IIEPBOOOpa3Hasi, ONPEACIEHHBIN HHTErpaJl, HAXOJAUTh
NepBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYHCISATH WHTErpain mo (opmyne HprotoHa-
JlelOnuma;

HAXOJIUTh IJIOUIAIU IIOCKUX (PUTYP U 00BEMBI TEN C TIOMOIIBIO HHTErpaIa;

UMETh TPEJICTABICHUE O MATEeMaTHYEeCKOM MOJCIUPOBAHMM Ha IMPUMEPE COCTABJICHUS
muddepeHINATbHBIX YPaBHEHHUI,

peliaTh MpUKIAIHBIC 33/a4d, B TOM YHCJIE COMHAIBHO-DPKOHOMUYECKOTO M (PU3UIECKOTrO
XapakTepa, CpeJICTBAMHU MAaTEMAaTHUECKOTO aHAITK3A.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
No HaumenoBanue pa3fenoB ¥ TeM IPOrpaMMbl KomnnuectBo yacos DnexTpoHHBIE (IIUPPOBLIE)
/i Bcero | KoHTposbHbIE [IpakTnueckue o0pa3oBaTeNnbHBIC PECYPCHI
paboTHI paboThl
1 MHoskecTBO JeHUCTBUTEIBHBIX YUCel. MHOrO4IeHBbI. 24 1
PanmonaneHbie ypaBHEeHUS U HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUU
2 Oyakuuu 1 rpaduku. CreneHHas GyHKINS C HETbIM 12 1
1oKa3areiaeM
3 Apudmerndeckuii KOpeHb n-oi creneHu. MppannoHaabHbIe 15 1
ypaBHEHHS
4 [TokazarenpHas pynkuus. [lokazareapHble ypaBHEHUS 10 1
5 Jlorapudmmueckas ¢pynkuus. Jlorapubmudeckie ypaBHEHUS 18 1
6 TpuroHomeTpruyeckue BbIpaXKEHUs 1 YpaBHEHUS 22 1
7 ITocenoBaTeIbHOCTH U IIPOTPECCHH 10 1
8 Henpepeieusie pynkuuu. [IponsBognas 20 1
9 IToBTOpEHME, 0000IICHUE, CUCTEMATH3aIHs 3HAHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
Ne HaumeHnoBanue pa3fenoB 1 TeM MPOrpaMMBI KonngecTBo yacoB OnexkTpoHHbIe (LU(POBLIE)
m/n Bceero KonTpoJsibHbIE [IpakTnueckue o0Opa3oBaTeNbHbBIE PECYPCHI
paloThI paboTHI
1 UccnegoBanue GhyHKIMI ¢ TOMOIIBIO TPOU3BOIHOM 22 1
2 IlepBooOpasHas 1 HHTETpaj 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKIIMM. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppatmonansHble, moKa3zaTeNbHbIE U JIOTapUPMHUUECKHE 24 1
HEpaBEHCTBA
5 KommiekcHbie yncna 10 1
6 HarypanbHbie u 1iensie gyucia 10 1
7 CucreMsl pallMoHaIbHBIX, UPPALNOHAIBHBIX 12 1
MOKA3aTeIbHBIX U JIOTapU(OMUIECKUX YpaBHEHHH
8 3aza4yu ¢ napameTpamu 16 1
9 IToBTOpeHue, 06001IeHNe, CUCTEMATHU3AIINS 3HAHUMA 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE ININTAHUPOBAHHUE

10 KJIACC

No Tema ypoxka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE

n/n Bcero | Kontpombnbie | IlpakThdeckue | U3ydeHHs | 0Opa3oBaTENIbHBIC PECYPCHI

paboThI paboThHI

1 [[MHOkecTBO, onepaiy HajJl MHOXXECTBAMU U UX 1
CBOMCTBA

2 Juarpammel Diinepa-Benna 1

3 [IpuMeHeHne TeoOpeTUKO-MHOKECTBEHHOTO arnmapaTa Jiis 1
pelieHus 3a1aq

4 Panmonanshbie yncia. OObIKHOBEHHBIE U AECATUYHBIC 1
IpoOu, MPOLEHTHI, 0ECKOHEYHBIE TEPUOTUIECKUE IPOOH

) Paumonansubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC 1
JpobOu, MPOILEHTHI, 6ECKOHEYHBIE IEPUOAUYECKUE APOOH

6 [Ipumenenue apodeii U NPOLEHTOB I PEILICHUs 1
MIPUKJIAIHBIX 33724

7 [Ipumenenue apodeii U NPOLEHTOB Ui PEILICHUs 1
MIPUKJIAIHBIX 33724

8 HeicTBuTenbHble yncia. PanimonaabHbIe U 1
HppaIMOHAIIbHBIE YK CIIa

9 Apudmerndeckue oneparuu ¢ AeHCTBUTETLHBIMHU 1
YUCIaMHU

10 Moynb IEMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA 1

11 | IlpubnuxEHHbIE BEIUMCICHUS, TpaBUIa OKPYTJIEHUS, 1
MIPUKHJIKA M OLIEHKA Pe3yJIbTaTa BIYMCICHHUI

12 | OcHOBHBIEC METOMIBI PEIICHUS LETBIX U IPOOHO- 1
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

13 | OcHOBHBIEC METOMIBI PEIIECHUS METBIX U IPOOHO- 1
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

14 OCHOBHBIE METO/IBI pEIIECHHUS LETbIX U APOOHO- 1
palMOHAIbHBIX YPABHEHUI U HEPABEHCTB

15 | MHorowieHsl OT OHON niepeMeHHoM. [lenenue 1
MHOrO4JI€Ha Ha MHOro4JIeH ¢ ocTaTkoM. Teopema besy

16 | MHorouseHs! ¢ nensiMu ko3 dunnenramu. Teopema 1
Buera

17 | Pemenue cucrteM JUHEHHBIX YpaBHEHUN 1




18

Pemenue cucrem JTMHEHHBIX YpaBHEHUM

19 | Marpuna cucteMsbl TMHEHHBIX ypaBHeHUN. OnpenenuTensb
MATPHUIIbI 2X2, €ro TeOMETPUYECKHUI CMBICI U CBOMCTBA;
BBIUUCIICHUE €TI0 3HAYCHUS

20 | OnpenenuTenb MaTPUIIBI 2X2, €r0 TEOMETPUUECKUMA
CMBICJI 1 CBOMCTBA; BEIYMCIICHUE €T0 3HAYCHUS

21 | [IpumeHeHME OnpeeuTeNs A PEIIEHUS] CUCTEMBbI
JIMHEWHBIX YPABHEHUN

22 | Pemenue npukiagHbIX 3a7a4 C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUHN

23 | Pemenue npukiagHbIX 3ajau C MOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUHN

24 | KonrponbHas pabora: "ParmoHanbHbie ypaBHEHUS U
HepaBeHCTBA. CHCTeMBbl IMHEHHBIX YPaBHEHUN"

25 | ®ynknus, criocoObl 3a1anus GyHKIuH. B3anMHO
oOparnble pynkunn. Komnosumus GyHKImii

26 | I'paduk ¢pyHKIIMU. DIIeMEHTapHEIE MPeoOpa3oBaHUs
rpadukoB QpyHKINN

27 | O6nacTpb onpeneneHns 1 MHOYKECTBO 3HAUCHUH (DYHKITHH.
Hynu gynkiun. [TpomexyTku 3HaK MOCTOSIHCTBA

28 | Yérnple u HeuéTHBIE QyHKIMU. [lepronnyeckue
¢ynkuuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKIIUH

29 | MakcumymBbl 1 MUHUMYMBI hyHKIHH. Hanbombinee u
HauMEHblIIee 3HaueHue QYHKIIUN Ha IPOMEKYTKE

30 | JIuneitHasi, KBagpaTH4Has U JPOOHO-TMHEHHAs! PyHKIIUH

31 | DnemeHTapHOE UCCIIEIOBAHHE U TIOCTPOCHUE TPahUKOB
TUX (QYHKUIUH

32 | DnemeHTapHOE UCCIIEIOBAHKE U TIOCTPOCHHUE TPpahuKOB
TUX (QYHKUIUH

33 CreneHs ¢ 11eJ16IM Nokasareinem. bunom Herotona

34 | Crenenb ¢ 11ensIM nokaszareneM. buaom HeroToHa

35 | CrenenHas (yHKIHS C HATYPAILHBIM H LIETBIM
nokasareneM. E€ cBoiicTBa u rpaguk

36 | KonrponbHas padora: "Crenennas ¢pyHkuus. Eé
cBOMcCTBa U rpaduk"

37 | Apudmernueckuii KOpeHb HATYPAJIbHON CTEIIEHH U €T0




CBOICTBa

38 | Apudmernueckuii KOpeHb HATYPaJIbLHON CTEIICHH U €T0 1
CBOMCTBA

39 | [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COIEPIKAIINX 1
CTENEHU U KOPHU

40 | [IpeoOpa3oBaHuUsl YUCIOBBIX BBIPAKEHHIA, COACPIKALIIX 1
CTENEHU U KOPHU

41 | [Ipeobpa3oBaHuUsl YUCIOBBIX BBIPAKEHHIA, COACPIKALINX 1
CTENEHU U KOPHU

42 | UppanuonansHbie ypaBHeHUs. OCHOBHBIC METO/IBI 1
peleHNs] UPPALIMOHAJIbHBIX YPaBHEHUI

43 Hppaunonansusie ypaBHeHHs. OCHOBHbIE METO/bI 1
peleHus HpPAIMOHAIBHBIX YpaBHEHHUH

44 Hppaunonansusie ypaBHeHHs. OCHOBHbIE METO/bI 1
peleHus UpPAMOHAIBHBIX YPaBHEHUH

45 | PaBHOCHUIIbHBIE TTEPEXO/IbI B PEIIEHUU UPPALMOHAIBHBIX 1
YpaBHEHUI

46 | PaBHOCHUIIbHBIE NTEPEXO/IbI B PEIICHUU UPPALMOHATBHBIX 1
YpaBHEHUI

47 | PaBHOCHIIbHBIE IEPEXOJIbI B PELIEHUH UPPALMOHATBHBIX 1
YpaBHEHUI

48 | PaBHOCHIIbHBIE TTEPEXO/IbI B PEIIEHUH UPPALMOHATBHBIX 1
YpaBHEHUI

49 | CgoiicTBa 1 TpaduK KOpHS N-O¥ CTENEHH KaK (QyHKIHH 1
00paTHOM CTeNeHH ¢ HaTypaJIbHbIM MOKa3aTeaeM

50 | CgoiicTBa u TpaduK KOpHs N-0¥ CTENEHH KaK (PyHKIHH 1
00paTHOM CTENEeHH ¢ HaTypaJIbHbIM MOKa3aTeaeM

51 | KonrponbHas padota: "CBoiicTBa 1 rpaduk KOpHS n-oi 1
creneHu. VippalnoHaibHble YpaBHEHUS"

52 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1

53 | Crenenb ¢ pallmoHAIbHBIM [TOKa3aTeNeM U e€ CBOICTBa 1

54 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeIeM U €€ CBOMCTBA 1

55 | Iloka3zarenbHas GyHKIMs, €€ CBOMCTBA U rpaduK 1

56 | Ucnonb3oBanue rpaduka GyHKIMU IS pELISHUs 1
YpaBHEHUI

57 | Ucnonb3oBanue rpaduka GyHKIMU 1151 pEeHICHUs 1




YpaBHECHU U

58 | Iloka3atenbHble ypaBHeHHs. OCHOBHBIC METO/IBI PEIICHUS 1
1I0Ka3aTeJIbHbIX YPaBHEHUH

59 | Iloka3zatenbHble ypaBHeHHs. OCHOBHBIC METO/IBI PEIICHUS 1
110Ka3aTeJIbHbIX YPaBHEHUH

60 | Iloka3atenbHble ypaBHeHHs. OCHOBHBIC METO/IBI PEIICHUS 1
110Ka3aTeJIbHbIX YPaBHEHUH

61 | KonrponbHas pabora: "[loka3aTenbHast QyHKITHSL. 1
ITokazatenbHble ypaBHEHUS"

62 | Jlorapudm uncna. CoiicTBa jJorapudma 1

63 | Jlorapudm uncna. CoiicTBa Jorapudma 1

64 | Jlorapudwm uncna. CoiictBa jporapudma 1

65 | JlecaTHYHBIC U HATYpAIbHBIC JTOTAPH(PMBI 1

66 | JlecaTuuHble M HaTypaJIbHBIE JOTapU(MbI 1

67 | IIpeoOpa3oBaHue BBIpAKECHHIA, COACPIKAIIHNX JIOTAPU(MBI 1

68 | [IpeoOpazoBaHue BBIpAKESHUM, COACPIKAIITUX JIOTAPUDMBI 1

69 | [IpeoOpazoBaHue BBIpAKESHUM, COACPIKAITUX JTOTAPUDMBI 1

70 | Jlorapudmuueckas GpyHKIms, e€ cBoiCTBa U rpaduk 1

71 | Jlorapudmuueckast pyHKIms, €€ cBONCTBA U rpaduk 1

72 | Ucnonp3oBanue rpaduka GyHKIMH 115 pEIICHUS 1
ypaBHEHUH

73 | Ucnonp3oBanue rpaduka GyHKIMH 115 pEeIICHUS 1
ypaBHEHUH

74 | Jlorapupmuueckue ypaBHeHUsl. OCHOBHBIE METO/IbI 1
peleHust JorapupMHUUECKuX ypaBHEHUH

75 | Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE METOIbI 1
peneHust JorapupMHUUECKUX ypaBHEHUN

76 | Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METObI 1
pereHwst JTorapuPMHUUECKUX ypaBHEHUN

77 | PaBHOCHIIbHBIE NTEPEXO/IBI B PEIIEHUH JOTrapU(PMUUECKUX 1
YpaBHEHUI

78 | PaBHOCHIIBbHBIE NTEPEXO/IBI B PEIIEHUH JOTrapu(PMUUECKUX 1
YpaBHEHUU

79 | KonrponbHas padora: "Jlorapudmuueckas GyHKIuUS. 1
Jlorapudmuueckue ypaBHeHus"

80 | CuHyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO 1




aprymeHTa

81 | Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIOBOTO 1
apryMeHTa

82 | ApkcuHYC, apKKOCHHYC M apKTaHTC€HC YHCIIOBOTO 1
aprymMeHra

83 | ApkcuHYC, apKKOCHHYC U aPKTaHT€HC YHCIIOBOTO 1
apryMeHTa

84 | Tpuronomerpuyeckas OKpYy>KHOCTb, OIIpeeIICHHIE 1
TPUTOHOMETPHUYECKUX (DYHKIIHMH YHUCIOBOrO apryMeHTa

85 | Tpuronomerpudeckas OKpy>KHOCTb, OTIPEICIICHHE 1
TPUTOHOMETPHUYECKUX (DYHKIIMH YHUCIOBOrO apryMeHTa

86 | OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 | OcHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1

88 | OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 | OcHOBHBIEC TPUTOHOMETPUYECKHE (OPMYITBI 1

90 | [IpeobpazoBaHNE TPUTOHOMETPUUCCKUX BBIPAKCHUM 1

91 | IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUH 1

92 | IIpeoOpa3oBanne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

93 | [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BhIPAKEHUH 1

94 | Pemrenne TpUTOHOMETPHUUECKUX YPaBHEHHUN 1

95 | PemieHue TpUroHOMETPHUUECKUX YpaBHEHUH 1

96 | Pemenue TpUTOHOMETPHUUECKUX YpaBHEHHUN 1

97 | PemieHue TpUrOHOMETPHUUECKUX YpaBHEHUH 1

98 | PemieHue TpUrOHOMETPUUECKUX YpaBHEHUH 1

99 | Pemenne TpUTOHOMETPHUECKUX YPaBHEHHUN 1

100 | Pemenne TpUroHOMETPUYECKHX YpaBHEHUHN 1

101 | KontponbHas padora: "TpuroHoMeTprudecKne 1
BBIPQ)XEHUS] U TPUTOHOMETPUYECKHE YpaBHEHHS"

102 | ITocnegoBaTeILHOCTH, CIIOCOOBI 3a1aHus 1
IIOCJIEI0BATEIBLHOCTEN. MeTo MaTeEMaTHYECKON
WHIYKITIH

103 | MOHOTOHHBIE U OTpaHUYEHHBIE ITOCIET0BATEILHOCTH. 1
WcTropus ananmsa 6€CKOHEUHO MaJIbIX

104 | ApudmeTrnueckasi mporpeccus 1

105 | I'eomeTpuyeckas mporpeccus 1




106 | beckoHeuHo yObIBaroIIasi reOMETpHYECKasi IPOrPECCHs 1

107 | Cymma OecKOHEUHO YOBIBAIOIIEH T€OMETPUICCKOM 1
Iporpeccuu

108 | JIuneitHbIN U SKCIOHEHITUAIBHBIN pocT. Yucio e. 1
®dopmyiia CII0KHBIX IPOLIEHTOB

109 | JIuneitHbIN ¥ SKCIIOHEHITMAIBHBIN pocT. Yucno e. 1
dopmyiia CII0KHBIX IPOLIEHTOB

110 | Mcnonb30BaHUE MPOTPECCUHU JJISI PEIICHUS pealIbHBIX 1
3aJja4u IPUKJIAJHOrO Xapakrepa

111 | KoutposbHas pabota: "[locnenoBarensHOCTH U 1
nporpeccuu’

112 | HenpepbiBHBIE (DYHKIIMU U X CBOMCTBA 1

113 | Touka pa3pseiBa. ACUMITOTHI rpadpuKoB QyHKIHN 1

114 | CpoiicTBa (pyHKIIHI HENPEPBHIBHBIX HA OTPE3KE 1

115 | CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA OTPE3Ke 1

116 | Mertoa UHTEPBAJIOB JJIS PEIICHUS HEPABESHCTB 1

117 | Meron nHTEpBaJIOB /1JIsl pEICHHS] HEPABEHCTB 1

118 | Merox UHTEPBAJIOB JUISI PEIICHHUS HEPABEHCTB 1

119 | IlpumeHeHne CBOMCTB HEMPEPBIBHBIX (PYHKIUH 15 1
perneHus 3a1a49

120 | IlpumeHeHnEe CBOMCTB HEMPEPBIBHBIX (QYHKIUH 15 1
perneHus 3a1a49

121 | IlepBas u BTOpasi NpOU3BOIHBIE PYHKIIUU 1

122 | Onpenenenne, reOMETPUIECKUNA CMBICI IPOU3BOTHON 1

123 | Onpenenenue, ¢u3nyeckuii cMpICI MPOU3BOAHOM 1

124 | YpaBHeHHe KacaTeabHON K rpaduKy GyHKIUU 1

125 | VpaBHeHHe KacaTenbHOU K TpaduKy GyHKINN 1

126 | Ilpou3BoIHBIE JIEMEHTAPHBIX (YHKIUH 1

127 | Ilpon3BoHBIC dJIEMEHTAPHBIX (QYHKIIUH 1

128 | IlpousBoaHast CyMMBbI, IPOU3BEACHHUS, YACTHOTO U 1
KOMITO3UIIUHU (YHKITHIH

129 | IlpousBoaHast CyMMBbI, IPOU3BEACHHUS, YACTHOTO U 1
KOMITO3UIIUU (YHKITHIH

130 | IIpousBomHast CyMMBbI, IPOU3BEACHHUS, YACTHOTO U 1

KOMITO3UIIUHU (YHKITHH




131 | Kontponbnas pabora: "IIponsBogHas" 1 1
132 | IloBTOpeHue, 0000ICHHE, CHCTEMATHU3AIIUS 3HAHHIA: 1

"YpaBHenus"
133 | IloBTOpEHue, 0000IICHHE, CHCTeMATHU3AIIUS 3HAHHIA: 1

"®yHkuun"
134 | UToroBast KOHTpOJIbHAs paboTa 1 1
135 | Urorosast KoHTpOIbHAs paboTa 1 1
136 | [ToBTOpeHue, 0600IIEHUE, CHCTEMAaTH3allusl 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10




11 KJTIACC

Ne Tema ypoka KosmuecTBo yacoB ara DIIEKTPOHHBIE
n/n Bcero | Koutponbubeie | IlpakThueckue | U3y4EHHS uudpoBbie
paboThI paboTsI o0Opa3oBaTenbHbIC
pecypcesl
1 [TpumMeHeHre NpPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIHMIA Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI
2 [TpumeHeHre NpON3BOIHON K UCCIETOBAHUIO (DYHKIIHIA HA 1
MOHOTOHHOCTb U 9KCTPEMYMBI
3 [IpumeneHue Mpor3BOIHON K UCCIIEN0BAaHUIO (PYyHKLMI Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI
4 [TpumeHeHre TpON3BOTHON K UCCIIETOBAHHIO (DYHKIIHMIA HA 1
MOHOTOHHOCTb U 9KCTPEMYMBI
5 [TpumeHeHre TpON3BOIHON K UCCIIETOBAHHIO (DYHKIHMIA Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI
6 [IpuMeHeHre NPOU3BOIHON K UCCIEI0BaHUIO (PYHKIUI Ha 1
MOHOTOHHOCTb M SKCTPEMYMBI
7 Haxoxxaenne HanOoJbIIero 1 HAMMEHbIIET0 3HAYeHU s 1
HenpepbIBHON (DYHKIIMU HA OTPE3Ke
8 Haxoxxaenre HauOobIIero 1 HAMMEHbIIET0 3HAYeHU s 1
HeNnpepbIBHON (DYHKIIMU HA OTPE3Ke
9 Haxoxxaenre HanOobIIero 1 HAMMEHbBIIETO 3HAUCHUS 1
HeNnpepbIBHON (DYHKIIMU HA OTPE3Ke
10 | HaxoxxneHue HauOOJbIIEro M HAUMEHBIIET0 3HAYECHUS 1
HeNnpepbIBHON (DYHKIIMU HA OTPE3Ke
11 | HaxoxxneHue HauOOJbIIEro M HAUMEHBIIET0 3HAYCHUs 1
HenpepbhIBHON (DYHKIIUU HA OTPE3Ke
12 | HaxoxxaeHue HauOOJbIIEro U HAMMEHBIIETO 3HAYEeHUS 1
HenpepbhIBHON (DYHKIIUU HA OTPE3Ke
13 | [IpumeHeHNE TIPOU3BOTHOM JIJISl HAXOXKICHHS HAWITYUIIETO 1
peleHyst B MPUKJIAAHBIX 3a7a4ax
14 | IlpumeHeHne MPOU3BOIHOM ISl HAXOKIECHUS HAUITYYIIIETO 1
peleHyst B MPUKJIAAHbIX 3aa4ax
15 | IlpumMeHeHue NPOU3BOAHOM ISl ONIPEIETIeHHsI CKOPOCTH U 1
YCKOPEHUs Ipoliecca, 3aJaHHOTO GOopMyIIoi nin rpaduKkom
16 | [IpuMeHeHne MPOM3BOTHOMN JIJIsl OMPENICTCHUSI CKOPOCTH U 1




YCKOPEHHMS TIpoIiecca, 3a1aHHOr0 GopMyIioi niu rpaduxom

17 Kommosurus GhyHKImit 1

18 Kommnosunus Gyskmmit 1

19 | Komnosunus yHKIui 1

20 | 'eomeTrpuueckue oOpa3bl ypaBHEHH Ha KOOPAMHATHOM 1
TJIOCKOCTH

21 | 'eomerpuueckue 0Opa3bl ypaBHEHH HA KOOPIMHATHON 1
IUIOCKOCTH

22 | KontponpHas pabota: "MccnenoBanue GpyHKIUI ¢ TOMOIIBIO 1
MPOU3BOIHON"

23 | IlepBooOpa3Has, OCHOBHOE CBOICTBO NMEPBOOOPA3HBIX 1

24 | IlepBooOpa3Hbie aneMeHTapHbIX QyHkuuid. [IpaBuna 1
HaXO0XKJICHHUS IEPBOOOPA3HBIX

25 | IlepBooOpa3ubie aneMeHTapHbIX QpyHkuuid. [IpaBuna 1
HaXO0XKJICHHUS IEPBOOOPA3HBIX

26 | UaTterpan. ['eomeTpruyeckuii CMbICIT HHTETpaja 1

27 | BeuucieHne onpenesiéHHOTO HHTerpaja mo GopMylie 1
Herorona-JleiOauna

28 | Beruucienue onpeaenéHHOT0 HHTErpana mno Gopmyiie 1
Herotona-JleltoHuma

29 | [IpumeHeHue UHTErpaia 1 HAXOXKACHUS TUIOMIAIeH TIIOCKUX 1
uryp

30 | [IpumeHeHue nHTErpaia Juid HaX0XJIeHU 00BEMOB 1
T€OMETPHYECKUX TeIl

31 | [Ipumeps! pemienuit tudepeHIaabHbIX ypaBHeHUH 1

32 | [lpumeps! pemienuiil muddepeHanbHbIX YpaBHEHHH 1

33 | MaremMaTHuecKkoe MOJICIMPOBAHUE PEATTbHBIX MTPOLIECCOB C 1
OMOUIbI0 A depeHnanbHbIX YpaBHEHUN

34 | KontponwHas pabota: "[leppooOpa3Has u uarerpan” 1

35 | Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U TpaQUKU 1

36 | Tpuronomerpuyeckue QyHKIIMH, X CBOWCTBA U TPaQUKU 1

37 | Tpuronomerpuyeckre GyHKIIMU, UX CBOWCTBA U TpaQUKU 1

38 | Tpuronomerpuyeckue QyHKIMH, X CBOWCTBA U TPapUKU 1

39 | Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U TpapUKU 1

40 | OT6op KOpHEW TPUTOHOMETPUICCKUX YPABHEHHIA C TIOMOIIHIO 1

TPUTOHOMETPHUECKON OKPYKHOCTH




41 | OT60p KOpHEH TPUTOHOMETPUICCKUX YPABHEHHH C IIOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
42 | OT60p KOpHEH TPUTOHOMETPUICCKUX YPABHEHHH C IIOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
43 | OT60p KOpHEH TPUTOHOMETPUICCKUX YPABHCHHH C IIOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
44 | PemeHue TpPUrOHOMETPUYECKUX HEPABCHCTB 1
45 | PenieHue TpUroHOMETPUUECKUX HEPABEHCTB 1
46 | Pemenue TpUrOHOMETPUUECKHUX HEPABEHCTB 1
47 | PermeHue TpUrOHOMETPUYECKUX HEPABEHCTB 1
48 | KonTpospHas pabota: "I 'paduku TpUTOHOMETPUIECKUX 1
¢dbyskuii. Tpuronomerpuueckue HepaBeHcTBa"
49 | OcHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX HEPABEHCTB 1
50 | OcHOBHBIE METO/IbI PEIICHUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 | OCHOBHBIE METO/Ibl PELICHHUS MIOKA3aTEIbHbIX HEPAaBEHCTB 1
52 | OCHOBHBIE METO/IbI PEIICHUS MIOKA3aTEIbHBIX HEPABEHCTB 1
53 | OCHOBHBIE METO/IbI pEUICHUS JIOTapU(PMUUYECKHX HEPABEHCTB 1
54 | OcHOBHBIE METO/BI pEIICHUs JIOTapU(MUIECKUX HEPABEHCTB 1
55 | OCHOBHBIE METO/IBI pellIeHUs] JIorapu(MUUECKUX HEPABEHCTB 1
56 | OCHOBHBIE METO/BI pEIICHHUsT JIOTapU(MUIECKUX HEPABEHCTB 1
57 | OcHOBHBIE METO/bI PEIICHNUs] UPPALMOHATIBHBIX HEPABEHCTB 1
58 | OcHOBHBIE METOBI PEIICHHUS] HPPAMOHATHHBIX HEPABEHCTB 1
59 | OcHOBHBIE METOBI PEIICHHUS HPPALMOHATBHBIX HEPABEHCTB 1
60 | OcHOBHbIE METO/bI PEIICHHUS] UPPALMOHATIBHBIX HEPABEHCTB 1
61 | I'padmueckne MeTOIBI peICHHS HPPAITMOHATBHBIX YpaBHEHHH 1
62 | I'padmueckue MeTo/1bl pellieHHs HPpallMOHAIbHBIX YPaBHEHUH 1
63 | I'padmyeckne MeTO B pelIeHHs TTOKAa3aTeIbHBIX YPaBHEHUH 1
64 | I'padmueckue MeTOIbl pelliCHHsI MOKa3aTeIbHbIX HEPaBEHCTB 1
65 | ['padudeckne METONBI peICHHUS JTOTapH(PMHIIECKIX 1
ypaBHEHUH
66 | ['padmueckue MeTOIBI peLICHUS JOrapUPMHUUECKUX 1
HEPaBEHCTB
67 | I'padmueckue MeTOIbI peLICHUS JOrapUPMHUUECKUX 1
HEPaBEHCTB
68 | I'padmueckue MeTOIbl pelICHHs TOKa3aTeIbHBIX U 1




Jorapu(MUUECKUX ypaBHEHHM

69 | I'paduueckriec METOMBI PEIICHHSI IOKA3aTEIBHBIX U 1
Jorapu()MUUECKUX ypaBHEHUI

70 | I'paduueckrie METOIBI PEIICHUS TOKA3aTEIbHBIX U 1
Jorapu(MUUECKUX HEPABEHCTB

71 | I'padmueckue METOIBI PEIICHUS MTOKA3aTEeIbHBIX U 1
Jorapu(MUUECKUX HEPABEHCTB

72 | KontponpHas pabota: "MppanmonanbHble, TOKa3aTeIbHbIE U 1
sorapudmudeckue HepaBeHcTBa"

73 | KomrutekcHble uncia. Anredpandeckas u 1
TPUTOHOMETpHYECKasi OPMBI 3aMKCH KOMIUIEKCHOTO YHCIIa

74 | KommuiekcHble uncia. Anredpandeckas u 1
TPUTOHOMETpHYECKast HOPMBI 3aITMCH KOMIUIEKCHOTO YHCIIa

75 | ApudmeTrdeckue onepanuy ¢ KOMIUIGKCHBIMH YHCIaMHU 1

76 | Apudmernueckue onepamnyu ¢ KOMIUICKCHBIMU YHCTIaAMH 1

77 | N300paxeHne KOMIIEKCHBIX YHCEJT Ha KOOPIMHATHOMN 1
TUIOCKOCTH

78 | N300paxeHne KOMIIEKCHBIX YHCEIT Ha KOOPIMHATHOM 1
TUTOCKOCTH

79 | ®opmyna Myaspa. Kopau n-oii cTeneHu U3 KOMITJIEKCHOTO 1
qrcia

80 | ®opmyna Myaspa. Kopau n-oii CTeNIeHH U3 KOMITIEKCHOTO 1
qrcna

81 | [IpuMeHeHHE KOMIUIEKCHBIX YMCEN TS PelIeHUs (PU3NIECKUX 1
Y TEOMETPUYECKUX 3a/1a4

82 | KontposbHas padota: "KomruiekcHbie uncia" 1

83 HarypanbHble u niensle yucna 1

84 | HarypasbHbIC U TeJIBIC YHCIa 1

85 | IlpuMeHeHnEe MPU3HAKOB JEIUMOCTH LETBIX YHCEN 1

86 | IlpuMeHeHWEe MPU3HAKOB JSIMMOCTH IEIBIX YHCEI 1

87 | IlpuMeHeHne MPU3HAKOB JEIMMOCTH HeblXx uncen: HOJM u 1
HOK

88 | [IlpuMeHeHne MPU3HAKOB JIEIMMOCTH HeblX uncesr: HOJM u 1
HOK

89 | [IpumeHeHMEe TPU3HAKOB IEIUMOCTH IEIBIX YUCEI: OCTATKH 1

110 MOJIYJIIO




90 [IpuMeHeHne TPU3HAKOB JACIUMOCTH IEIBIX YHCEI: OCTATKU 1
10 MOJTYJTIO

91 | [IpuMeHeHHE NPU3HAKOB JEIMMOCTH LIEJIBIX YUCEI: alTOPUTM 1
EBKimza 111 pereHust 3a1a4 B IeIbIX YUCIax

92 | KonrponbHas padota: "Teopus nenbix yncen" 1

93 | Cucrema u COBOKYIHOCTh ypaBHEeHUH. PaBHOCHIIbHBIE 1
CHCTEMbI U CUCTEMBbI-CIIE/ICTBUS

94 | Cucrema u COBOKYITHOCTh ypaBHEHUH. PaBHOCHITbHBIE 1
CHCTEMBbI U CUCTEMBbI-CIIE/ICTBUS

95 | OcHOBHBIE METOABI PEIICHHUSI CHCTEM U COBOKYITHOCTEH 1
palMoOHAIBHBIX YPaBHEHUH

96 OCHOBHBIE METO/IbI PEUICHUS CUCTEM U 1
COBOKYIIHOCTEM HppPalMOHAIBHBIX YPAaBHEHHUU

97 | OcHOBHBIE METO/bI PELICHUS CUCTEM U COBOKYITHOCTEN 1
II0KA3aTENIbHBIX YPABHEHUI

98 | OcHOBHBIE METO/BI PEIIEHUSI CHCTEM U COBOKYITHOCTEH 1
II0KA3aTENIbHBIX YPABHEHUI

99 OCHOBHBIE METO/IbI PEUICHUS CUCTEM U 1
COBOKYITHOCTEH JIOrapu(pMUYECKUX YpaBHEHUH

100 | OcHOBHBIE METOMBI PEUICHHS CUCTEM U 1
COBOKYITHOCTEH JIOrapu(pMUYECKUX YpaBHEHUN

101 | [IpuMeHeHME CHCTEM K pPEIIeHUIO MaTeMAaTUYEeCKUX 3a/1a4 U 1
3a/1a4 U3 pazIMYHbIX 00JaCTe HayKu U peanbHOMN KU3HH,
MHTEepHpeTalys NOJyYeHHBIX pe3yJIbTaToB

102 | [IpuMeHeHHE CHUCTEM K PEelIeHHIO MaTeMAaTHYEeCKUX 3a/1a4 U 1
3aJ1a4 U3 pazIMYHbIX 00JaCTe HayKu U peanbHOMN KU3HH,
WHTEPIPETAIHS MOJYICHHBIX Pe3yJIbTaTOB

103 | [IpuMeHeHNEe HEPaBEHCTB K PENICHUIO MATEMAaTHICCKUX 3a,1a9 1
W 337124 U3 pa3IMYHbIX 00JIacTe HAyKH U pealbHOM KHU3HH,
WHTEPIPETAIHS MOJYICHHBIX Pe3yJIbTaToOB

104 | KonrponbHas pabdora: "CucTeMbl palliOHAIbHBIX, 1
HppaIMOHATFHBIX ITOKA3aTEIBHBIX U JIOTapH(PMUIECKIX
ypaBHeHuUi"

105 | ParmoHanbHBIC ypaBHEHUS C TApaMeTpaMu 1

106 | ParmoHanbHble HEPAaBEHCTBA C MapaMeTpaMu 1

107 | PanmoHanmpHbBIE CHCTEMBI C TTapaMeTpamMu 1




108 | UppanmonanbHble ypaBHEHHS, HEPABCHCTBA C IMapaMeTpaMu 1

109 | MppaumoHanbHbIe CHCTEMBI C TAapaMeTpaMu 1

110 | [TokazaTenbHBIC YpaBHEHUsI, HEPABEHCTBA C ITapaMeTpamMu 1

111 | Iloka3aTenbHbIE CUCTEMBI C TApaMETPaMU 1

112 | JlorapudmMuueckne ypaBHEHHsI, HpAaBEHCTBa C IapaMeTpamMu 1

113 | JlorapudMuyueckre CHCTEMBI C TapaMeTpaMH 1

114 | TpuroHomMeTpu4eCKH€e YpaBHEHUS C TapaMeTpaMHu 1

115 | TpuronomeTprvecKkue HEPABEHCTBA C MapamMeTpamMu 1

116 | TpuroHOMeTpUYECKHE CHCTEMBI C MapaMeTpaMu 1

117 | ITocTpoeHue u UccaeA0BaHUE MATEMAaTHYECKUX MOJIETICH 1
pealbHBIX CUTYAIMH C IOMONIbIO YPABHEHUM C IapaMeTpaMHU

118 | [TocTpoeHue u Uccae0BaHUE MATEMATHYECKUX MOJIETICH 1
peaNbHBIX CUTYallUil C MOMOILBI) CHCTEM YPABHEHHUHN C
napameTpamu

119 | IlocTpoeHue 1 UCCICIOBAaHUE MATEMATHICCKIX MOJICTICH 1
pEAIbHBIX CUTYallUi C OMOIIBIO CHUCTEM YPaBHEHUH C
napameTpamu

120 | KonrponpHas padora: "3agauu ¢ mapamerpamu’ 1

121 | IloBTOpeHue, 0600IIeHNEe, CUCTEMATHU3AIIUS 3HAHHIA: 1
"YpaBHenus"

122 | TloBTOopenue, 0000IIeHNEe, CUCTEMATHU3AIIUS 3SHAHHIA: 1
"YpaBHenus"

123 | IloBTOpeHue, 0600IIeHHEe, CUCTEMATHU3AIIUS 3HAHHIA: 1
"YpaBuenust. CucteMbl ypaBHEHHH"

124 | TloBTOopeHue, 0000IIeHHEe, CUCTEMATU3AIIUS 3HAHHIA: 1
"HepaBencrna"

125 | IloBTOpeHue, 0000IIeHHEe, CUCTeMATHU3AIIUS 3HAHHIA: 1
"Hepasencrsa"

126 | IloBTOpeHue, 0000IIeHNE, CUCTEeMATHU3AIIUS 3HAHHIA: 1
"Hepasencrsa"

127 | IToBTrOopenue, 0000MICHNE, CUCTEMATH3AIHS 3HAHUI: 1
"[Ipon3BojHas u €€ npuMeHeHue"

128 | TloBTOpeHue, 0000IICHHE, CUCTEMATHU3AIIHS 3HAHHIA: 1
"[IponsBojHas u e€ npumMeHeHue"

129 | IloBTOpeHue, 0000IICHHE, CUCTEMATHU3AIIHS 3HAHHIA: 1

"[Ipon3BojHas u €€ npuMeHeHue"




130 | [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3 Al 3HAHUN:

"WHTerpan u ero npuMeHexue"

131 | [ToBTOpEHME, 000OIIEHNE, CUCTEMATH3AIIMs 3HAHUMN: 1
"OyHkuun"
132 | [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3aIINs 3HAHUN: 1
"OyHkuun"
133 | [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMs 3HAHUN: 1
"OyHkuun"
134 | UroroBasi KOHTpoOsIbHAs paboTa 1 1
135 | UToroBast KOHTpOJIbHAs paboTa 1 1
136 | IloBropenue, 0000IICHHE, CUCTEMATHU3AIIHS] 3HAHHHA 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




YYEBHO-METOJANYECKOE OBECNEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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