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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YnBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAucIMIUIMH. B  pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KoOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

Y4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTHUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOH >XM3HM, IO3BOJSICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIb30BATH UX IS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMU U JIOTUYECKHU CTPOTUMH KOHCTPYKLMSAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKa3bIBaTh
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YalOT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIENEeH peallbHbIX CUTyalud, UHTEpPIpPETAaluU IOJy4YEHHBIX
pELIeHMH, 3HAKOMATCS C IpUMEpaMU MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B MpHUpOJE, HAYKE U
UCKYCCTBE, C BBIJAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIFHBIM TOTEHIIMAIOM, KOTOPBIA
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMM (OPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredOpe M HadajgaM MaTEMaTHYECKOrO aHalu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUs.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHE JHUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Havana maremaTuueckoro ananuza», «MHokecTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCS Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyTr
JIpyra ¥ IOCTENEHHO HACBIAsCh HOBBIMM TeMaMH U pasnenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMaTHYeCKUX TUCLUIUIMH, TaKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTWYeCKHi aHalu3,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u gpyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCIelI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTYyallud, MPUMEHATh 3HAHMS, MOJTY4YE€HHbIE NMPU HM3YYEHUH Y4eOHOro Kypca, AJs pelieHUs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTeMaTHUeCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYeCKast — JMHUs  «Yucima W BBIUMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTeHLHBIX YHuCCJI, KOTOPOC 61:1.]10 Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odimiero oOpa3oBaHus 0coOoe
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHU A, pa6OTaTB C MaTeMaTNu4YCcCKNUMHU
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBAa HATYpPAJIbHbIX, LCJIbIX, PAallMOHAJIbHBIX WU
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIIEIIM(PUUSCKUE 3aa4H ¥ OllePAIUU: JCIICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IENBIX YHCEN, OCOOble CBOMCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I'-IeCKI/Ie Oorcpanru, a TAKKC H3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAaclIMPEHHIO KpPyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN PEAIbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a/ad. B pe3ynbraTe oOyuaromuecs OBIAJCBAOT
pPa3IMYHBIMK ~ METOJAMH  PEIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHBIe YMCHUA HIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH MPUKIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HarOOJIBIINX U HAUMEHBIINX 3HaUCHUI (yHKIWU. JlaHHas coleprkaTebHasl JIMHUS BKIIIOYACT B
celOs1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJHATH PacuéThl MO Qopmyliam, MpeoOpa3oBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BBIan(eHHﬁ, a TaKXKe BI)Ipa)KeHI/If/'I,
COZIepIKAIUX CTereHrn u Jjorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenbHo-MeToAM4YecKast TUHUS «DYHKIMU U TpaQuKH» TECHO MEPEIUIeTaeTCs C
JpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIEe  3a1aéT
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENEeHHOW, IOKa3aTellbHOM,
JIOTapU(PMHUUECKOW ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOMCTB M TPaQHUKOB, UCIIOIB30BaHUEC
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TMPEJAMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKMM AaHAIM30M, TaK M C pEHICHUEM ypaBHEHUM W HepaBeHCTB. [Ipm
3TOM OoJbIIOE BHUMaHuEe yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTb (opmyramu
3aBHCUMOCTH MEXKIY Pa3JUYHbIMUA BEJIMYUHAMHU, UCCIICIOBATh MOJYYCHHBbIC (DYHKIHMH, CTPOHUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’IH‘—IHOfI (1)opMe:
aHAJTUTUYECKOHM, Trpaduyeckoii W cioBecCHOW. Ero wu3ydyeHue CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacCIIMPUTh KPYT KaK MaTeMaTHYECKUX, TaK U MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0YJarOIIMMCS,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpEeHHs ImporeccoB. JlaHHas coziepxaTelbHas JIMHUAA OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHO-MeTOANYECKAs JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YEeCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONUIMI BCE pas3fesibl MaTeMAaTHKU U €€ MPUIOKEHHUH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIONb30BaTh €ro JUIsl BBIPAXKEHHUS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHUIO JIOTHUYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIHUPOBAHUSA, KOTOpPbIE€  TMPHU3BAHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONb3YeTCs NIl PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlearenbHOCTh MO (POPMHPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOTO aHAIN3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHUs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YucIaMU. MOyl NEHCTBUTEIBHOIO YHMCJIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenensb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxossuieit popmbl
3anMcy JEHCTBUTEIBHBIX YNCEN JUIsl PEIICHUs TPAaKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[eciTHIHbIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCIOBOIO0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUHIIbHBIE YypaBHEHUS U ypaBHEHUs-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. Muorousnensl ¢ riensivu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKALIUX CTENEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

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

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUsS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKECHU. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua cUCTEMBl JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHUE €T0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTENEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOILNBIO YPaBHEHHMH U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHUN M HEpPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3adad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DOyHKUUH U rPpaduKu

OyHK1us, crnocodbl 3anaHus (QyHkuuu. B3aummuo obOpatnblie (yHxiuu. Kommosuius
byukuuil. ['padux pynkumn. DnemeHTapHble Ipeodpa3oBanus rpad@ukoB GyHKINH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBa. YETHbie M HeuéTHhle QyHKIUU. [leprognueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0BaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GyHKIMS ¢ HATypalbHBIM U IENBIM IOKazareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pPEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOILIEH reOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoWcTBa. TOUYkM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky GpyHKIUH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uucna. [lpumeHeHuMe NpPU3HAKOB JEIMMOCTH ULEJIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensinee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJI0, aliropuT™Ma EBKIMIa 7151 penieHuns 3a1a4 B LEJIbIX YHCIIaxX.

KommiekcHple uymcna. AnreOpandeckas W TPUTOHOMETpUYecKas (OpPMBI  3amucu
KOMIUIEKCHOTO 4Yucia. ApupMETHUECKHE ONepaluu ¢ KOMIUIEKCHBIMH dnciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHne KOMIUIEKCHBIX YHCeNl s pemieHuss (U3HYecKux u
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOILIBIO TPUTOHOMETPHUUECKOMN
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UppaMOHATBHBIX, TOKA3aTEIbHbBIX U JIOTApU(PMUIECKUX YPABHECHHA.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, MHTEPIPETALUs IOJTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpaduKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K HUCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJI OIpENeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WuTerpan. I'eomeTpuueckuii cMpIca MHTErpaia. Beluucienne onpenenéHHoro nHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTerpana JUisi HAXOXKJACHUS IUIOLaJed IJIOCKUMX (uryp u 00BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHIINaTbHBIX YPAaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCH U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUUCKONM MAaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTMYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0pOBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1E€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYecKOMy OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TMOHUMaHHE BIHUSHUS COIHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIBbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTHU Ul Pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUS MOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MPeoOpa3oBbIBATh CYKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, MpeajiaraTb KPUTEPUH JUIsL  BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTUBHOIO), BBICTpaMBATh AapryMEHTALMIO, MPUBOAUTH IMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIbI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SIBJICHHS, IMPOLEcca, BBIIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOpMYyITUpOBaTh 000OIIEHNsT M BBIBOJIBI MO pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U JJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AHAJIM3MPOBATH,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh HHGOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS,



CTPYKTYpHpOBaThb  HMH(GOPMAILMIO, TPEACTABIAT, e¢ B  pasnuuHbBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHM C YCIOBHUSAMH M ILEISIMU
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXICHHS 33/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMBbI, MPOOIEeMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUAOra, OOHApY>KMBATh Pa3IM4Me U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHMS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBIISITh ITUIAH, QJITOPUTM PEIICHUS 3aJadd, BHIOMpATh CIIOCO0 pEmIeHUs ¢ y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH TO3HABATEIILHON pe()ICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBHI
U MBICTUTENBHBIX TPOIECCOB, WX pe3yJIbTaTOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3ybTaTa pelleHrs MaTeMaTHIeCKOH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH PEHICHUU 3a/ladd, BHOCUTH
KOPPEKTHUBHI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JIAHHBIX, HAMICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa I[EIH M YCIOBHSIM, OOBICHATH MTPUYUHBI
JOCTHIKEHHUS] WIIM HEAOCTH)KEHUS pPE3yNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh Iellb COBMECTHON JeATeIbHOCTH, IIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacrpeiessiTh BHABI padoOT, TOTOBapUBATHCSA, OOCYKIIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U HHBIE), BBHITIONHSATH CBOKO YacTh PabOTBHl U KOOPAWMHHUPOBATH CBOU JEHCTBUS C
JPYrUMU YJICHAMH KOMAaH[bl, OIICHMBATh KauyeCTBO CBOEro BKJIaJa B OOMIUNA MPOAYKT IO
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 10 kiacce oOydaroumuiics TMONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3ysbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas MEepUOJUecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
quCcell, MOAYJIb I€HCTBUTENBHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKIIAAHBIX 33]a4 U3 Pa3InYHbIX OTpacieil
3HAHUU U peaJbHOU KU3HU;

IPUMEHSATh NPUONIMKEHHBIE BBIYMCIEHUS, IIpaBWIa OKPYIVIEHMsS, NPUKHUIKY U OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOJHO ONEpUPOBATh IOHATHUEM: CTEHNEHb C LENbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOAXOAALYI0 (OpMY 3alMCH ACUCTBUTEIbHBIX YUCEN JJIs PEleHMs] NMPAKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIBbHOM CTENCHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM I10Ka3aTelIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUSAMH: JIOrapudM dYHcia, JECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCIOBOIO apryMEHTAa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  ONEpPUpPOBaTh  IMOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALUOHAJIBHBIX M JAPOOHO-PALMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJl HUHTEPBAJIOB JUIsl PEIIEHNS HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAeNnuTeNb MaTpullbl 2 X 2 U €ro TreOMeTPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIIUTENN s PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHMH, MOJEIUPOBATH PEAIbHBIE CUTYAllUH C IMOMOULIBIO CUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
onpeaenuTeNel, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI ¢ KOPHAMHU JUIsl TpeoOpa30oBaHus BHIPAXKEHUH;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JorapuMoB Jii  NIpeoOpa3oBaHUsl  JIOTapUPMHUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
jJorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIEHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO ONEpPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPUMEHSThH
HEo0XouMbIe (OPMYIIBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA;

MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM arrapara anreOphl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpatHble (QYHKIUU, KOMIO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH OMpPEJCNCHUs M MHOXKECTBO 3HAYCHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAMYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbl M MHUHUMYMbI (YHKIIHH,
HauOOoJIbIlIee U HAMMEHBIIee 3HaUeHNEe (DYHKITUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasarenem, rpaQuk cTerneHHOW (YHKIIMM C HaTypaJbHBIM U IENbIM IOKa3aTeneM, rpadux
KOpPHsI N-O¥ CTeNeH! KaK (GYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTelNeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOZHO OMEpUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapupmudeckas (QyHKIUU, UX
CBOIiCcTBa U TpaUKH, UCIOJIB30BATh UX IPa(UKH AJIS pEeLICHUS YPaBHEHHIA,

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCIONBb30BaTh rpa@uku (pyHKUMNA OIS UCCIENOBAHUS IMPOLIECCOB U 3aBUCUMOCTEH MpHU
pellleHnn 3aa4y U3 APYrux y4eOHBIX MPEAMETOB W pealibHOM >KU3HH, BBIpAXKaTh (HopMyliaMu
3aBHCUMOCTH MEX/y BEJTUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMETHUYecKas U TeoMEeTpUYecKas Mporpeccus,
0ecKOHEeuHO yOBIBarOIIasi FreOMeTpUYEcKasi MPOrpeccHsl, JIUHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH IS PEHICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUs
M0CJIEI0BATEIbHOCTEN, MOHOTOHHbBIE M OPaHMYEHHBIE TIOCIIEJ0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpaduxa
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHPOBATH MOHATHEM: (DYHKIMS, HEMpepbIBHAsE Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEPUPOBATh TMOHITHUSMHU: TiepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO U KOMIIO3UIIMH JBYX
(GyHKINH, 3HATh IPOU3BOTHBIC JIEMEHTAPHBIX (PYHKIINH;

UCTIOJTB30BaTh TE€OMETPUICCKHIA U PU3UIECKUI CMBICI POU3BOIHON TS peIICHHS 3a/1ad.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMK HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar s ONHUCAaHUS PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIHE IMPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJHO OIEPUPOBATH MOHATUSMH: HATypaJdbHOE U LEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yrcena, HOA u HOK
HaTypaJIbHBIX YMCEIl AJIs PEIIEHUs 3a1a4, IPUMEHATh anroput™ EBkinnna;

cBOOOJIHO OIEPUPOBATh MOHATHEM OCTaTKa 10 MOJIYJIIO0, 3allUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAX CUUCIICHMS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONIEPALUU C HUMH U M300paXkaTh Ha KOOPAMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOZHO OIEpPUPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATH
HE00X0AuMBbIE (POPMYIIBI TSl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABECHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA MU COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTh PELUICHHS] CUCTEMBI U COBOKYITHOCTEN
palMOHABHBIX, HMPPANUOHANBHBIX, IIOKA3aTENbHBIX W JIOrapU(PMHUYECKUX YpaBHEHHHA H
HEPaBEHCTB;

pewiath palMoOHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJabHblE, JorapupMUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEPKALLNME MOLYJIN U [TapaMeTPBI;

IPUMEHSTH TpapuuecKre METObI sl PELIEHUs] YpaBHEHUI U HEPABEHCTB, a TAaKXKe 3a/1a4y
C IapaMeTpaMy;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, UCCIEAOBATh IOCTPOEHHBIE
MOJIEJIH C UCII0JIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ynbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULMHU (PYHKIHI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTPOUTh TeOMETpHYecKHe oOpa3bl ypaBHEHHH M HEPABEHCTB HA KOOPAWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMM I MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO Ui HCCIeAOBaHHUA (YHKIIMM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXO/UTh HauOoJIblIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMHM HENPEepbIBHON Ha OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIbHO-DKOHOMUYECKHUX, 3aavax, AJs ONPEACNCHUS CKOPOCTH U YCKOPEHHUS
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
Jleitbunma;

HAXOJHTh IJIOMIAJH MIOCKUX (QUTYpP U 0OBEMBI TEJ C MOMOIIBI0 HHTETPAIIA;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U IPOTPECCUH 10
8 HenpepriBabie pynkuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIlUs 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIC H 24 1
norapuMUUecKre HePaBeHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1esnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecrBo  Jlara
Tema ypoka
n/n 4acoB U3yYEeHHUs
Bcero
MHoXxecTBO, onepanuy HaJl MHOXKECTBAaMH U UX CBOMCTBA 1
Juarpammel Diinepa-Benna
3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapara JJisl perieHus 3a1a4y 1
4 Parmonanbueie uncina. OOBIKHOBEHHBIE M IECSITUYHBIE JPOOU, TIPOLIEHTHI, OECKOHEYHBIE 1
nepuondeckue Apoou
5 Parmonanbueie uncina. OOBIKHOBEHHBIC M IECSITUYHBIE TPOOHU, TIPOLIEHTHI, OECKOHEYHBIE 1
MePUOANYECKHE 1podu
6 [Tpumenenue apoGeil ¥ NPOLIEHTOB Ul PELICHUs IPUKIIAIHBIX 3a/1a4 1
7 [Ipumenenue apodeii 1 NPOLEHTOB Ul PEIIEHUs IPUKIAIHBIX 3a7a4 1
8 JlelicTBuTenbHBIE Uynciia. PainoHanbHbIe U UppalMOHATIBHbBIC YUCIIa 1
9 ApudmeTrrueckue onepanuu ¢ JeHCTBUTENbHBIMU YUCIaMU 1
10 Moaynb AeMCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA 1
11 [TpuOnm:xEHHbBIE BBIYMCIIEHUS, IPABUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3ybTaTa BIYMCICHUN 1
12 OCHOBHBIE METO/IbI PELLIEHUS LIETbIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB 1
13 OCHOBHBIE METO/IbI PELLICHUS LIEbIX U IPOOHO-PAI[MOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB 1
14 OcCHOBHBIE METO/bI PELIECHUS 1IEJIBIX U IPOOHO-PAIIMOHATILHBIX YPABHEHUH U HEPABEHCTB 1
15 MHorousneHns! OT OIHOHN epeMEHHOM. JeJIeHre MHOTO4/IeHa HA MHOTOWIEH C OCTaTKoM. Teopema 1
bezy
16 MHorounens! ¢ nensiMu ko3 dunrentamu. Teopema Buera 1
17 Pemenue cucrem JIMHENHBIX ypaBHEHUI 1
18 Pemenue cucrem IMHEHHBIX ypaBHEHUI 1
19 Matpuna cucTeMsl JIMHENHBIX ypaBHEHUH. ONpeaenuTeNlb MaTPULIbI 2X2, €r0 FeOMETPUUECKUN 1




CMBICII U CBOfICTBa; BBIYHMCIJICHHUC €I'0 3HAYCHU A

20 Onpenenurtenb MaTPUIBI 2X2, €r0 TEOMETPUYECKUI CMBICI M CBOMCTBA; BBIYUCIICHUE €r0 3HAUCHUS 1
21 [IpuMeHeHue onpenennTens A peuIeHUs CUCTEMbI INHEWHBIX YPaBHEHUN 1
22 Pemenue npukinaaHpix 3a1a4 ¢ MOMOILBIO CUCTEMBI JINHENHBIX YPABHEHUN 1
23 Pemienue npukinagHbIX 3a7a4 ¢ IOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHHH 1
24 Konrponsnas padora: "PanmonanbHble ypaBHEeHHS U HepaBeHCTBA. CUCTEMBI TMHEHHBIX 1
ypaBHEHHUH"
25 OyHKkuMs, crnocoOsl 3aganus ¢pyHkiuu. Bzaumuo odparusie pynkuun. Kommnosunus ¢hyHkuit 1
26 I'padux pynkumu. DnemMeHTapHbIe TpeoOpa3oBanus rpagukoB HyHKIHUNA
97 OO6nactp ornpeeneHuss © MHOXKecTBO 3HaueHui pynkuuu. Hynu ¢pynkuuu. [IpomexyTku 3HaK 1
MIOCTOSIHCTBA
28 Yérupie n HeuétHbie pyHKuuu. [lepuoanyeckue pynkuuu. [IpomMexyTku MOHOTOHHOCTH (DYHKIIMA 1
29 Maxkcumymbl 1 MUHUMYMBI (hyHKIIMHA. Hanbomnbiee n HauMeHblIee 3Ha4eHne GyHKIUN Ha 1
MIPOMEKYTKE
30 Jluneiinas, KBaJpaTu4Has U IpoOHO-TMHEHHas GYHKIUU 1
31 DneMeHTapHOE UCCIIEIOBAaHNE U TTOCTPOEHUE TpadUKOB ATUX (PYHKITHI 1
32 DreMeHTapHOe Ucciel0BaHuEe U MTOCTPOeHUEe rpauKoB 3TUX (PYHKIIMN 1
33 CreneHs ¢ 11ei1bIM okasareinem. buaom Herotona 1
34 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1
35 CrenenHas QyHKIIMS C HATypaJlIbHBIM U LI€TbIM MOoKazareneM. E€ cBoiicTBa u rpadux 1
36 KontponsHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpapux” 1
37 ApudpmeTnueckuii KOpeHb HaTypaJIbHOW CTENIEHH U €ro CBOMCTBA 1
38 Apudmernieckuil KOpeHb HaTypabHON CTETIEHH U €r0 CBOICTBA 1
39 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COIEPIKAIINX CTENICHU U KOPHH 1
40 [TpeoOpa3oBaHus YNCIOBBIX BRIPAKECHUN, COICPIKAIINX CTENICHH U KOPHH 1
41 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTENICHU U KOPHH 1




42 WppaumonansHbie ypaBHeHUs1. OCHOBHbBIE METO/IbI PEIICHUS] HPPALMOHATIBHBIX YPaBHEHUI 1
43 WppaunonaneHble ypaBHeHUs1. OCHOBHbBIE METO/Ibl PEIICHUS UPPALMOHATIbHBIX YPaBHEHUIN 1
44 Wppanmonanshble ypaBHeHNs. OCHOBHbBIE METO/BI PELIECHUS UPPALIMOHAIbHBIX YPaBHEHUN 1
45 PaBHOCHIIBHBIE IIEPEXOBI B PEIIEHUU UPPALMOHAIBHBIX YPABHEHUM 1
46 PaBHOCHIIBHBIE ITEPEXObl B PEIIEHUH HPPAL[MOHAIBHBIX YPaBHEHHH 1
47 PaBHOCHIIBHBIE IIEPEXOBI B PEIICHUU UPPALUOHAIBHBIX YPAaBHEHUN 1
48 PaBHOCHIIBHBIE ITEPEXObl B PEIIEHUH HPPAL[MOHAIBHBIX YPaBHEHHH 1
49 CoiicTBa 1 rpaduk KOpHS N-0if CTENeHN KaK (yHKIIMK 0OpaTHON CTENIEHH C HATYpaIbHBIM 1
1oKa3areaeM
50 CaoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIUKU OOpaTHON CTENEHH C HaTypalbHbIM 1
rokasaresem
ol KonrtponsHas pabdora: "CpoiicTBa u rpaduk KopHs N-oii crenenn. MppannonaabHbie ypaBHEHHS " 1
52 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHb ¢ paliOHaJIbHBIM TIOKa3aTeNneM U e€ CBOHCTBA 1
54 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
55 IToka3zarenbHas GyHKIMS, €€ cBOMCcTBA U rpaduk 1
56 Hcnonbp3oBanue rpaduka QyHKUINN AJIs pELIEHUs] ypaBHEHUI 1
57 Hcnonb3oBanue rpaduka GyHKIMK IS peIIeHus] ypaBHEHU N 1
58 [TokazarenbHble ypaBHEHUSI. OCHOBHbBIE METO/IbI PELIEHMSI IOKA3aTEIbHBIX YpaBHEHUI 1
59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI PEIIEHUS TOKA3aTEIbHBIX YpaBHEHUI 1
60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHMSI TI0KA3aTEIbHBIX YPaBHEHUI 1
61 Konrponsnas padora: "[lokazatensHas GpyHkius. [TokazaTenbHble ypaBHEeHUS" 1
62 Jlorapudwm gucna. CBoiicTBa orapudma 1
63 Jlorapudm uucna. CoiicTBa jorapugpma 1
64 Jlorapudm uyucna. CroiicTa jorapudpma 1
65 JlecsiTuuHbIEe U HATYpaJibHbIE JTOTapUPMBbI 1




66 JlecATUYHBIE U HATYypaJIbHBIE JTOTapH (MBI 1
67 [IpeoOpaszoBanue BeIpaXKEHUH, COIEPKAIIUX JOTaprUPMbI 1
68 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAIIUX JTOTAPHPMBI 1
69 [IpeoOpazoBaHue BEIpaXEHUH, COAECPIKAMUX JTOTAPHPMBI 1
70 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduk 1
71 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 1
72 Hcnons3oBanue rpaduka GyHKIIUU A1 pEIICHUST YPABHCHHI 1
73 Hcnonp3oBanue rpaduka GyHKIMK IS pEeHICHUs] ypaBHEHUH 1
74 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PEIICHHUS JIOTApU(PMUIECKUX YPaBHEHHH 1
75 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX YpaBHEHHI 1
76 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PEIICHHUS JIOTApU(PMUIECKUX YPaBHEHHH 1
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH JIOTapU(PMUUECKUX YPaBHEHUN 1
78 PaBHOCUIIbHBIE TIEpEXObl B PEUICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1
79 Konrponsnas padora: "Jlorapudmuueckas Gpynkus. Jlorapupmuaeckue ypaBHeHHS " 1
80 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIIOBOTO apryMeHTa 1
81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YUCIIOBOTO apryMeHTa 1
82 ApKcUHYC, apKKOCHUHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOT0 apryMeHTa 1
84 Tpuronomerpuveckast OKpy>KHOCTb, OIIPEACTICHIE TPUTOHOMETPUIECKUX (PYHKIUI YHUCITIOBOTO 1
aprymMeHTa
85 Tpuronomerpuieckas OKpy>KHOCTb, OIPEAEICHNE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOrO 1
aprymMeHra
86 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1
87 OcHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1




90 [IpeobpazoBaHKe TPUTOHOMETPUUYECKUX BBIPAKECHUN 1
91 [IpeobpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 1
92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 1
93 [IpeobpazoBaHKe TPUTOHOMETPUUYECKUX BBIPAKECHUN 1
94 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1
95 PemreHne TpuroHOMETpUYECKUX YPaBHEHUN 1
96 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1
97 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
98 Pemenue TpuroHoMeTpuueCKUX ypaBHEHUI 1
99 Perrenne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1
100 Pemenue TpuroHoMeTpuueCKUX ypaBHEHUI 1
101 KonTponbnas padora: "TpuroHoMeTpuuecKkrue BbIpaXKeH!Usl U TPUTOHOMETPUUECKHUE ypaBHEHUs" 1
102 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUs TIOCIEI0BaTEIbHOCTEH. MeToa MaTeMaTu4ecKoi 1
UHAYKIIH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEA0BaTENbHOCTH. VicTOpHs aHann3a 6ECKOHEUHO MaJIbIX 1
104 Apudmernueckas nmporpeccust 1
105 I'eomeTprueckas nporpeccus 1
106 BeckoHeuHO yOBIBaroIIasi reoMeTpuIecKasi porpecCHs 1
107 CymMa 6eckoHeuHO yOBIBaIOLIEH reoOMeTpUIeCcKOil mporpeccuu 1
108 JInHENHBIN U SKCIOHEHIMAIBHBINA pocT. Yncio e. @opMyria CII0KHBIX ITPOLIEHTOB 1
109 JIMHENHBIN U SKCIIOHEHIMANBHBIN pocT. Uucio e. opmyiia CI0KHBIX IPOLIEHTOB 1
110 Hcnonp30BaHne MPOTPECCHH TSI PEIICHUST PEATbHBIX 3a/1a4 MPUKIATHOTO XapaKTepa 1
111 Konrtponbnas pabdora: "[locnenoBareabHOCTH U porpeccuu” 1
112 HenpepriBHble GyHKIIMN U UX CBOWCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI IrpaduKoOB HyHKIUN 1
114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3Ke 1




115 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX HAa OTPE3Ke 1
116 Metoa HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB ULl PELIEHUS] HEPABEHCTB 1
118 Meroa UHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB 1
119 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUI JIJIs1 PEIICHHs 3aa9 1
120 [TpumeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLNHN [T pEIICHHS 3324 1
121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH 1
122 Omnpenenenne, reOMETPUIECKUN CMBICI TIPOU3BOTHON 1
123 Onpenenenue, GU3NYECKUN CMBICI IPOU3BOIHOM 1
124 VYpaBHeHHE KacaTenbHOU K TpaQuKy (yHKINA 1
125 VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIIUU 1
126 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKIUH 1
127 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKIINUN 1
128 [Tpou3BoaHast CyMMBI, IPOU3BEICHHS, YACTHOT'O M KOMIIO3HIIUU (PYHKITUI 1
129 ITpou3BosHas CyMMBI, TPOU3BEICHHS, YACTHOI'O M KOMIO3ULIUU (QYHKIUH 1
130 [Ipon3BoiHasi CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (YHKIIUI 1
131 Kontponbnas padota: "[IponsBognas” 1
132 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpeHme, 0600meHNe, cucTeMaTu3anus 3Hanni: "OyakImn" 1
134 HToroBast KOHTpOJIbHASA paboTa 1
135 Hrorosas KoHTpoOJIbHAST paboTa 1
136 [ToBTOpEeHMEe, 06001IeHNE, CCTEeMaTH3allvsl 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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11 KJIACC

Ne KoauuectBo  Jlara
Tema ypoka
n/n 4acoB U3yYEeHHUs
Bcero
1 [IpumeHneHne MpoOU3BOIHON K HCCIeI0BAaHUIO (DYHKIIUI HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
2 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1
3 [IpumeHneHne MpOU3BOHON K HCCIEI0BaHUIO (DYHKIIUH HA MOHOTOHHOCTB M 3KCTPEMYMBbI 1
4 [TpumeHeHre TpON3BOTHON K UCCIIEIOBAHNIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
5 [IpumeHneHne MpoOU3BOTHON K HCCIEI0OBAaHUIO (DYHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
6 [TpumeHeHre TpON3BOTHON K UCCIIETOBAHUIO (DYHKIIMIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
7 Haxoxaenne HanbombIero 1 HaMMEHbILIEr0 3HAYCHHsI HETIPEPBIBHOW (PYHKIIMK Ha OTpe3Ke 1
8 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST HETPEPHIBHOM (PYHKITMH HA OTPE3Ke 1
9 Haxoxnaenne HauboIb111€ro 1 HaUMEHbILIEr0 3HAYEHHsI HETIPEPhIBHONM (PYHKLIMU Ha OTpE3Ke 1
10 Haxoxnaenne HaubosbIIero 1 HaMMEHbILIEr0 3HAYCHHSI HETIPEPHIBHOM (DYHKIIMK HA OTpe3Ke 1
11 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHONU (DYHKITMN Ha OTPE3Ke 1
12 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HaYeHUsI HENPEPhIBHON (YHKIIMH Ha OTpe3Ke 1
13 [IpumeHeHne MporU3BOIHON JUIS HAXOXKACHUSI HAWTYUILEro peleHus B IPUKIIaHBIX 3a7a4ax 1
14 IIpumeHeHne MPON3BOHON JUI HAXOXKACHHS HAWTYUILEro PeleHus B IPUKJIAJHBIX 3a7a4dax 1
15 [IpumeHneHne Mpor3BOIHON JUIsl ONIPEEIIEHNS CKOPOCTH M YCKOPEHUs IIpolLecca, 3aJaHHOTO 1
(dbopMmyoit unu rpadpukoM
16 IIpumeHeHne MPON3BOIHON Ul ONPEAEIICHNS CKOPOCTH M YCKOPEHUS IIPOLECCaA, 3aJaHHOTO 1
¢dbopmyoit uu rpadpukoM
17 Kommosurus ¢hyHkImit 1
18 Kommnozumus pyakmmit 1
19 Kommosurus ¢hyHkImit 1
20 I'eomerprueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TUTIOCKOCTH 1




21 I'eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
22 Kontponbnas padota: "Uccnenopanue GyHKIHA ¢ TOMOIIBIO TPOU3BOAHON" 1
23 [TepBooOpasHasi, OCHOBHOE CBOWCTBO IMEPBOOOPA3ZHBIX 1
24 [TepBooOpasubie aneMeHTapHbIX QyHKIMIA. [IpaBuia HaxoXIeHNs: IEPBOOOPA3HBIX 1
25 ITepBooOpasubie aneMeHTapHbIX GyHKIUN. [IpaBria HaX0XKACHUS IEPBOOOPA3HBIX 1
26 Wuterpan. ['eomeTpruyeckuii cMbICI HHTErpaia 1
27 Brruucnenue onpeaenénHoro uHTerpana mno hopmyine Herotona-Jleiionuma 1
28 Brruucnenue onpenenénnoro uaterpaia mno hopmyne Herotona-Jleitonuna 1
29 [IpumeneHue nHTErpana g HaX0XKACHUS TIoHIa/Iel TUIOCKUX GUTyp 1
30 [Ipumenenue nuHTerpana 1 HaxXoXACHUs 00bEMOB T€OMETPUUECKUX TEI 1
31 [Ipumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH 1
32 [Tpumeps! pemenuiit quddepeHnaaTbHbIX YpaBHEHHN 1
33 MaremMaTHueckoe MOJCIMPOBAaHUE PEATILHBIX MIPOLIECCOB ¢ NOMOLIBIO AU depeHnanbHbIX 1
ypaBHEHUH
34 Konrtponsnas pabora: "[leppooOpaznas u unrerpan" 1
35 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu 1
36 Tpuronomerpuueckue GyHKIUU, UX CBOICTBA U rpaduku 1
37 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu 1
38 Tpuronomerpudeckue GyHKIUHN, UX CBOMCTBA U rpaduku 1
39 Tpuronomerpuveckne GyHKIINHU, UX CBOMCTBA U rpaduku 1
40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH 1
41 OT160p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHH C MOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH 1
43 OT160p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHH C MOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH 1
44 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1
45 Pemrenne TpuroHoMeTpU4ECKNX HEPABEHCTB 1




46

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

47 Perienue TpUroHOMETpHUUECKUX HEPABEHCTB
48 Konrponsnas padora: "['paduku Tpuronomerpuueckux GyHkuuid. TpuroHomerpuueckue 1
HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PELLIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHbBIE METO/IbI PELLIEHUS T0KA3aTeIbHBIX HEPABEHCTB 1
o1 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIIbHBIX HEPABEHCTB 1
52 OCHOBHbBIE METO/IbI PELLIEHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METO/BI PELICHUS JIOTAPU(PMUUECKIX HEPABEHCTB 1
54 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
95 OcCHOBHBIE METO/IbI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
o7 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIBHBIX HEPABEHCTB 1
58 OCHOBHbBIE METO/1bl PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PELICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIE METOJIbI PEIICHHS HPPAIIOHAILHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl peLIeHNs UPPALlMOHATIBHBIX YPaBHEHUN 1
62 I'paduueckue MeTO bl PEeICHUS HPPAITMOHABHBIX YPaBHEHHHA 1
63 I'paduueckue MeTo bl pelIeHHs oKa3aTeIbHbIX YpaBHEHUN 1
64 I'padrueckue MeToabl pereHus IoKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduueckue MeTo bl pelIeHNs JOrapuPpMUUECKIX YpaBHEHU I 1
66 I'paduueckue METOIBI PEMICHHS JOTAPUPMIIECKUX HEPABEHCTB 1
67 I'paduueckue MeTo bl peLIeHNs JOrapuPpMUUECKIX HEPABEHCTB 1
68 I'padrueckue MeToabl pereHus MoKa3aTeNbHbIX U JIOTapU(PMUUECKUX YpaBHEHUN 1
69 I'paduueckue MeTOIbI peLIeHNs TOKAa3aTeNbHbBIX U JJOrapu(PMUUECKUX YPaBHEHUN 1
70 I'padrueckue MeToabl pereHus IoKa3aTeNlbHbIX U JIOTapu(MUYECKIX HEPABEHCTB 1




71 I'paduueckue MeTOIbI peLICHHS MTOKAa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB
72 Kontponbnas padota: "UpparnmonalibHble, TOKa3aTeIbHbBIE U JIOTapu(PMUIecKne HepaBeHCTBA"
73 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKask (OPMBI 3aIMCH KOMITJIEKCHOTO 1
qucna
72 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKask (OPMBI 3aIHCH KOMITJIEKCHOTO 1
qrcia
75 Apudmernueckue ornepanuy ¢ KOMIIEKCHBIMU YMCIIAMH 1
76 Apudmernueckue onepaniy ¢ KOMIICKCHBIMH YHCIaMH 1
77 N3o0pakeHne KOMIUICKCHBIX YHCET Ha KOOPIUHATHOM IIOCKOCTH 1
78 N300parkeHre KOMIUIEKCHBIX YUCel Ha KOOPAWHATHOM MIIOCKOCTH 1
79 ®opmyna Myaspa. Kopau n-oii cTeneHn U3 KOMILIEKCHOTO YnCiIa 1
80 dopmyna Myaspa. Kopau N-0if cTeneHN U3 KOMITIEKCHOTO YHCiIa 1
81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN IS pelieHus (PU3NIECKUX B TEOMETPHUUECKUX 3a1a4 1
82 Kontposbhas padora: "KomriekcHbie uncna" 1
83 HatypanbHble u 1ebie urncia 1
84 HarypanbHble u nensie yucna 1
85 [TpuMeHeHre TPU3HAKOB IETMMOCTH TEITBIX YUCETT 1
86 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIENIbIX YHCEeT 1
87 [Ipumenenue npusHakoB aeaumocty 1enbix yucen: HOJ u HOK 1
88 IIpumenenne npusHakoB aeaumocty nensix yncen: HOJl u HOK 1
89 [IpuMeHeHne NMPU3HAKOB ACIIUMOCTH EJIBIX YHCEI: OCTATKU 110 MOIYIIIO 1
90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX YHCEI: OCTATKU MO MOIYITIO 1
01 [TpuMeHeHre NPU3HAKOB IETMMOCTH TIEITBIX YUCEN: aNropuT™ EBKIMaa 1iist peneHus 3a/1a4 B MENTbIX 1
qrcnax
92 KonrtponsHas pabdora: "Teopwust nenpix yncen”
93 Cucrtema 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBHUS




94 CucrteMa 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CJICACTBUS 1
95 OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U COBOKYITHOCTEH pallMOHaIbHBIX YpaBHEHHH 1
96 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH MPPAIIMOHAIBHBIX YPaBHEHHI 1
97 OCHOBHBIE METO/IbI PELICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeNbHBIX YPaBHECHUN 1
98 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEH 10Ka3aTeNbHbIX YPaBHEHUI 1
99 OcCHOBHBIE METO/IbI PEILICHHS CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX ypaBHEHUN 1
100 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHCHUM 1
101 [TpuMeHeHne CHCTeM K pelIeHUI0 MaTeMaTHYECKIX 3aj1ad M 33249 U3 Pa3IMUHbIX 00JacTel HAyKH U 1
peanbHOMN )KU3HU, HHTEPIIPETAIHS MTOJTyYeHHBIX PE3YIIbTaTOB
102 [IpuMeHeHHe crCTeM K pelIeHUI0 MaTeMaTHYEeCKHUX 3aa4 U 3aJjad U3 pa3INuHbIX 00jacTell HayKu U 1
peanbHOM )KU3HU, MHTEPIIPETALUs ITOJIyYeHHBIX Pe3yJIbTaTOB
103 [TpumMeHeHre HEpaBEHCTB K PEIICHUIO MaTeMAaTHIECKUX 3a/1a4 U 33/1a4 U3 Pa3InIHbIX 001acTeit 1
HAyK{ U peasibHOW )KU3HU, UHTEPIPETALUS MTOIY4YE€HHBIX PE3yIbTaTOB
104 Kontponbnas padota: "Cuctemsl palinoOHaIbHBIX, HPPAIMOHAIBHBIX TTOKA3aTEIbHBIX U 1
Jorapu(MUUecKux ypaBHEeHUI"
105 PanmonanbHble ypaBHEHHUs ¢ TapaMeTpaMu 1
106 ParmonanbHbIe HEpaBEHCTBA C MapaMeTpaMu 1
107 PanmonaneHble cucTEMBI C MTapaMeTpaMu 1
108 WppatmonansHble ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu 1
109 HppanmoHaibHbIe CHCTEMBI ¢ TapaMeTPaMHU 1
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu 1
111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPaBEHCTBA C TapaMeTpaMu 1
113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
114 Tpuronomerpruyeckue ypaBHEHMs ¢ TapaMeTpamMu 1
115 TpuronomeTprueckre HEpaBeHCTBA C MapaAMETPAMHU 1




116 TpuronomeTpuueckre CUCTEMBI ¢ TapaMeTPAMU 1
117 [TocTpoenue u nccaeaoBaHUE MATEMATHIECKUX MOJIeTIEH PeaIbHBIX CUTYaIIUi C TTOMOIIIBIO 1
YPaBHEHUH C ITapaMeTpaMu
118 [TocTpoenue u nccaea0BaHUE MATEMATHIECKHUX MOJICTICH pealbHBIX CHUTYAIIUN C TTIOMOIIBIO CUCTEM 1
ypaBHEHHUH ¢ TTapamMeTpamMu
119 [TocTpoenue u uccieOBaHNE MATEMATHYECKUX MOJICNICH PeaTbHBIX CUTYAIHi ¢ TOMOIIBIO0 CUCTEM 1
YPaBHEHUH € ITapaMeTpamu
120 KonTponbnas pabora: "3anauu ¢ napamerpamu" 1
121 [ToBTOpeHME, 00001IeHNE, cHcTeMaTH3alus 3HaHui: ""Y paBHeHus" 1
122 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3aIMs 3HaHU: "Y paBHEeHUS " 1
123 IToBTOpenue, 0000mIEHHE, cucTeMaTu3anus 3HadHui: "Ypasaenusa. CucreMsl ypaBHEHUNH" 1
b b
124 [ToBTOpeHme, 0600mEeHNe, cucTeMaTH3alus 3Hanuii: "HepaBencTra" 1
125 [ToBTOpeHME, 0000IIEHNE, cCcTeMaTH3alus 3Hanui: "HepaBeHncTaa" 1
126 [ToBTOpeHme, 0600mEeHNe, cucTeMaTH3alus 3Hanuii: "HepaBencTra" 1
127 [ToBTOpenue, 0606menHune, cucremaTu3anus 3Hanuii: "[IponsBoanas u e€ npumeHeHue" 1
128 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanui: "[IpousBogHas u e€ npuMeHeHue" 1
129 [ToBTOpenue, 0606meHne, cucremaTu3amnus 3Hanuii: "[IponsBoaHas u e€ npumeHeHue" 1
130 [ToBTOpenue, o6o0IeHNE, cUcTeMaTH3alMs 3HaHui: "MHTerpan u ero npuMeHeHue" 1
131 [ToBTOpenue, 060061meHne, cucreMaTu3anus 3HaHui: "OyHkiun" 1
132 [ToBTOopenue, 0600IeHNE, cUCTEeMaTH3aIMs 3HaHUH: "OyHKIUN" 1
133 [ToBTOpenue, 060061meHne, cucreMaTu3anus 3Hanui: "OyHkmun" 1
134 WroroBas koHTpoJsibHas paboTa 1
135 HtoroBasi KOHTpOJIbHASA paboTa 1
136 [ToBTOpEeHmEe, 06001IeHNE, cCUCTeMaTH3allusl 3HAHUN 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Maremaruka. AnreOpa v Hadaja MaTEMaTHYECKOTO aHaIu3a; YriyoJieHHoe o0ydyeHue, 10
knacc/ Mepansik A.I'., Homuposckuit JI.A., [TonsikoB B.M.; mox penakimueii [Togonbckoro
B.E., OGmiecTBO ¢ orpaHn4eHHON 0TBETCTBEHHOCThIO M3narensckuii nentp «BEHTAHA-
I'PA®»; Axunonepnoe obdmiectBo «HM3narensctBo «lIpocsenienner»

* MaTtematuka. Anredpa v Hauyajaa MaTeMaTHUECKOT0 aHAIN3a; yrirybjaenHoe ooydenue, 11
kiace/ Mepansak A.I'., Homupockuii I.A., [TonskoB B.M.; mox penakmueit [Tlomgonsckoro
B.E., O6mecTBO ¢ orpaHuueHHON 0TBeTCTBEHHOCTHIO M3natenbckuit ientp «BEHTAHA -
I'PA®y»; AxunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Maremaruka: anredpa u Hauajga MaTEMaTHYECKOTO aHau3a, reoMeTpus. Anredpa U Havasna
MareMatuueckoro ananuza. 10 kimacc. YrayOnéuueiii ypoBeHb. MeToanueckue
pexomeHnauuu kK yueOHuky A. I'. Mepainska, 1. A. Homuposckoro, B. b. [lonsxosa
MaremaTnka: anreOpa v Hayaja MaTeMaTHIeCKOTO aHaInu3a, reoMeTpus. AnreOpa u Havana
MaTeMaTHueckoro aHanusa. 11 kmacc. Yriyonéuuslii ypoBeHb. MeToanueckue
pexomeHnanuu kK yueouuky A. I'. Mepanska, 1. A. Homuposckoro, B. b. [Tonskosa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



