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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 0co0oe
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATD YHUCJIOBLIC BBIPAXKCHUA, pa6OTaTb C MaTeMaTnu4YCCKNMHU
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBAa HATYpPAJIbHbIX, LCJIbIX, PAallMOHAJIbHBIX WU
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIM(PUUSCKUE 3aa4l ¥ OTIEPAINHU: JCIICHHUE
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  PCIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHBIe YMCHUA HIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NMPUKIIAIHBIX 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 TaK»xXe BI)Ipa)KCHPIfI,
COZIepIKAIUX CTereHrn u Jjorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW 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.

ConepxaTtenpHO-MeToAMYeCKast TUHUS «DYHKIUU U TpaQuKH» TECHO MEPEIUIeTaeTCsl C
JpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIEe  3a1aéT
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENEeHHOW, IOKa3aTellbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUICCKUX (DYHKIIHIA, UX CBOMCTB M TPaQUKOB, UCIIOIBb30BaHUEC
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 Pa3JIUYHbIMUA BEJIMYUHAMH, UCCIICIOBATh MOJYYCHHbIC (DYHKIMH, CTPOUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’IH‘—IHOfI (1)opMe:
aQHAJTMTUYECKOHM, Trpaduyeckoii W ciIoBeCHOW. Ero wu3ydeHue CrmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpPUTh KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4JaroIIiMCs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImpoueccoB. JlaHHas coaepxarelbHas JIMHUAA OTKPHIBACT 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
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMAaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIOIb30BaTh €ro JUIsl BBIPAKEHHUS] 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 PAa3BUTHUIO JIOTHYECKOTO
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  MOJCIMUPOBAHUSA, KOTOpPbIE€  MPHU3BAHBI  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 yueOHOTrO Kypca HIMPOKO MCTOIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. 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 MaTeMaTHYE€CKOTO aHAIM3a» 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 apoOeit 1 MPOLEHTOB I pEIIeHHUs TPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy C JECUCTBUTEIBHBIMU 4YucIaMU. MOAyib NEHCTBUTEIBHOIO YHMCJIA U €r0 CBOWCTBA.
[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, TAHI€HC, KOTAaHI'€HC YMCIIOBOTO 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, COJIEPIKAINX CTENIEHH 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 pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

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

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua cUCTEMBl JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPEAETUTEINEH.

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 (QyHkiuu. B3aummHo oOpatHble (yHkimu. Kommosuius
byukuuil. ['padux pynkumn. DnemeHTapHble Ipeodpa3oBanus rpad@ukoB GyHKINH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHcTBa. YETHbie M HeuéTHhle QyHKIMU. [leprognueckue ¢yHKuuu. IIpomexyTku
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 GpyHKIMS ¢ HATypalbHBIM M IIEJIBIM IOKa3ateneMm. EE cBoiicTBa 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 BbIYUCICHUA

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 TpPUTOHOMETpUYecKas (OpMBI  3amucu
KOMIUIEKCHOTO 4Yucia. ApupMETHUECKHE ONepaluu ¢ KOMIUIEKCHBIMH dnciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHdus (GU3NYECKUuX U
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

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

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. PernieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

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

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU()MUIECKUX YPAaBHEHHM.

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

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M DKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie 3MeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpruueckuii cMpIca MHTErpaia. BeluncieHne onpeaeéHHOro HHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHrne wWHTErpana Uil HAXOXAEHUS IUIOWAAed IMIocKkuXx ¢uryp U o0bEMOB
F€OMETPUYECKHX TEJ.

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



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHUICKOr0 OO0IIECTBa, MPEACTAaBICHHE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON WICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUSX, cpepax SIKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH)KCHUI HAyKu U JESTENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOTO BKIIaJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTMYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM aCTIeKTaM Pa3Iu4YHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATh MaTEMAaTHUECKHE 3HAHUS B HHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBBIO (3]10pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBHIOOp Oynymiel mnpodeccun W peanu3oBBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIBbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaloLeil cpe/pl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHSI HayKH U OOILIECTBEHHOW MPAKTHUKH, NOHUMaHME MaTEMaTHYeCKON HayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

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

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HMCIIOJB30BAHMEM 3aKOHOB JIOTMKH, ICIAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUI0, NPUBOAUTH IPUMEPbl 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:

HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHUSI, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, MCCIEAOBAHHUE  IIO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SIBJICHHS, IMPOLEcca, BBIIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTD MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

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

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTH HHPOPMAIIUH, JaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC M IS
pelleHus 3aauu;

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



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

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

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IPOOIJIEMBI,
pemraeMoi 3a1auu, BHICKA3bIBATh WMJCH, HAICJICHHBIC HA IIOMCK PELICHUS, COMOCTABISATH CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUAOra, OOHApY>KMBATh Pa3IM4Me U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NPE/ICTAaBIATh PE3YyIbTAaThl PEHICHUs 3a/1a4d, DKCIIEPHMEHTA, HCCIEIOBAaHMSA, INPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJISITh IUUIAH, QJITOPUTM pEIICHUs 3a/Jaud, BBHIOMPATh CHOCOO pEIICHUs] C Yy4ETOM
UMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIAEMbIX JICHCTBHUU
U MBICTUTENBHBIX TPOIECCOB, WX pE3yJAbTAaTOB, BJAJETh CIOCO0AMU CaMOINPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3ybTaTa pelleHrs MaTeMaTHIeCKOH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH PEHICHUU 3a/ladd, BHOCUTH
KOPPEKTHUBHI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, IAHHBIX, HAMJIEHHBIX OMIMOOK,
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 UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIWBUIYaIbHOW pabOTHI MpU
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh Iellb COBMECTHON JeATeIbHOCTH, IIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeAessiTh BHIBI pabOT, OTOBAPUBATHCS, OOCYXIATh
MIPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U HHBIE), BBHITIONHSATH CBOKO YacTh PabOTBHl U KOOPAWMHHUPOBATH CBOU JEHCTBUS C
JpYrUMH YJICHAMH KOMAaH[IbI, OIIEHMBATh KauyeCTBO CBOEro BKJaJa B OOIMMUNA MPOAYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHS.

IMPEJIMETHBIE PE3YJIBTATDBI



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

Yucia 1 BbIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas MEepUOJUecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HOPUMEHSATH IpOOU U MPOLIEHTHI [Vl PELICHUs MPUKIIAAHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciiei
3HAHUU U peaJbHOU KU3HU;

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

CBOOOJHO ONEpUPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH ACUCTBUTEIbHBIX YHCEN JAJS pElleHHs] MPAKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

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

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMU: JIOTapudM dYHcia, JECATUYHbIE U HATypajbHbIE
J0TapuQMBbI;

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

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  ONEpPUPOBaTH  IMOHATHUSAMHU:  TOXKJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALUOHAJIBHBIX M JAPOOHO-PALMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI 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 pemenns 3anay;

CBOOOAHO ONepUpoBaThb MOHITUSAMM: CHCTEMa JIMHEWHBIX YpaBHEHMH, MarTpulia,
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 YPaBHEHHH, MOJEIMPOBATh PEaJbHBIE CUTYallUd C IOMOIIBIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
onpeaenuTeNel, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISI TpeoOpa30oBaHus BhIPaKEHHIA;

BBIMOJIHATh  MPEOOpa30OBaHUSI  YHMCIOBBIX  BBIPAKEHHMH, COJAEP)KAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JorapuMoB Jii  NIpeoOpa3oBaHUsl  JIOTapUPMHUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMHuyUecKre ypaBHEHMsI, HAXOJUTh WX PELICHHS C MOMOUIbI0 PaBHOCUIIBHBIX MEPEXO0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHATh
HE00X01uMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUH;

MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATHAMHU: (DYHKIHS, CHOCOOBI 3amaHus (YHKINH, B3aUMHO
oOpatHble (QYHKIUU, KOMIO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO ONEpPUPOBATH MOHATUSAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEpUOIUYECKUE
(GyHKLUH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl M MUHUMYMBbI (YHKLUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha TPOMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: CTENEHHass (DYHKIHMS C HATypaJlbHBIM M LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKLUMU C HaTypajbHBIM U LEJbIM IOKa3areneM, rpapuk
KOpHs N-0¥ CTeNeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypalbHbIM MI0Ka3aTeNIeM;

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

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas GyHKLUUHU, UX
CBOMCTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHMI;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAS OKPYKHOCTb, OIPE/ICICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCIMOJIb30BaTh rpaduku (QYyHKIMHA A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX HPEIMETOB M peabHOW KM3HM, BbIpakaThb (OpMYJIaMu
3aBHCUMOCTH MEX/1y BEITUYNHAMH,

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMETHUYecKas U TeoMEeTpUYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIEcKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE,

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

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUs
M0CJIEeI0BATEIbHOCTEN, MOHOTOHHbIE U OIpaHUYEHHBIE 110CII€A0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOTO aHATTN3a KaK aHaji3a OECKOHEYHO MaJIbIX;

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

CBOOOJTHO OMNEpHpOBAaTh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIUI /171 pelIeHus 3a/1a4;

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

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO U KOMIIO3UIIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCTIOJTF30BaTh TEOMETPUUYCCKHIIA U (PU3UIECKUIN CMBICI IIPOU3BOTHOM JIUIsl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMK HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB;

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

K xonmy oOyuenus B 11 kJiacce oOy4aroIIMiCs MONYYHUT CIEAYIOIIME NpPEAMETHBIC
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HaTypaJIbHbIX U LENbIX YHUCEN, UCIOIb30BaTh IPU3HAKU Aeaumoctu nenslx yucesn, HOJ u HOK
HaTypaJIbHBIX YMCEIl AJIs PEIIEHUs 3a1a4, IPUMEHATh anroput™ EBkinnna;

cBOOOJIHO OIEPUPOBATh MOHATHEM OCTaTKa 10 MOJIYJIIO0, 3allUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHUCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBAaTH  MOHATUSIMHU:  HppallMOHANbHbIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOJHO OIEpPUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HE00X0AuMBbIE (POPMYIIBI TSl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABECHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA MU COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTH PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHABHBIX, HMPPAIUOHANBHBIX, IIOKA3aTENbHBIX W JIOTApU(PMHUECKUX YpaBHEHHH W
HEPaBEHCTB;

pewiath palMoOHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJabHblE, JorapupMUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

MPUMEHSTH TpaduuecKre METObI ISl PellIEHNs YpaBHEHUI U HEPABEHCTB, a TAKXKe 3a7au
C IapaMeTpaMy;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJayd, HCCIENOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa aareOpbl, HHTEpIPETUPOBATh MTOJYYE€HHBIN pe3ynbTarT.

DyHKIUHA U TPaPUKH:

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

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMM I MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXO/UTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPAPUKOM;

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

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEMaTHYECKOM MOJICIIMPOBAHUHM Ha TMPUMEPE COCTABJICHUS
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 IMHEHHBIX
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 pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIlUs 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8 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 ¢ TOMOIIIBIO 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 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16
3HaHUU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi o0pa3zoBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHo0kecTBO, onepanuy HaJl MHOKECTBaMU 1
U UX CBOICTBA.
2 Huarpammsl Ditniepa-Benna. 1
3 [TpuMmeHeHne TeOPETUKO-MHOKECTBEHHOTO 1
amnmapara JAJisl pelieHus 3a/1a4.
4 PanmonansHble yncna. 1
OOBIKHOBEHHBIE U JICCSITUYHBIC APOOH,
5) IPOICHTHI, 0ECKOHEUHBIE TIEPHOANYECKHIE 1
JpoOHu.
6 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHNs IPUKIAIHBIX 3aad.
7 Bxonnas koHTposbHas paboTa. 1 1
8 JleicTBuTeNnbHBIE UKciia. PalimonanbHbIe U 1
UppaloOHaIbHbIE YHCTIA.
9 Apudmernueckne oneparum ¢ 1
JENCTBUTENBHBIMY YUCIIAMHU.
10 Mopynpe JeNCTBATEIBLHOTO YHCIIA U €r0 1
CBOIICTBa.
[TpuGnuxEHHbBIE BEIYMCIIEHUS, TPaBHUIIa
11 OKpYTJIEHUS, IPUKUKA U OLICHKA 1

pe3yJibTaTa BBIYUCIECHUM.




OCHOBHBIC MCTObI pCHICHUA LCIIbIX U

12 JIpOOHO-PALIMOHABHBIX YPaBHEHUH.

13 MeToap! pemeHus UeablX U APoOHO-
pPaLMOHAIILHBIX HEPABEHCTB.
[IprMeHeHre OCHOBHBIX METOJIOB PEIICHUS

14 HEJIBIX U APOOHO-pAIMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB.
MHOro4ieHsl OT OAHON NEPEMEHHOM.

15 Jlenenne MHOTO4YJIEHa HA MHOTOYJICH C
ocratkoMm. Teopema besy.

16 MHoTro4JIeHBI ¢ TeNbIMEA KO3 HUITHeHTaMHU.
Teopema Buera.

17 CucreMbl TMHENHBIX YPABHEHUM.

18 Pemenne cucreM TMHEHHBIX YpaBHEHUM.
Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.

19 Onpenenutens MaTPUITLI 2X2, €T
F€OMETPUYECKUN CMBICIL.

20 Onpenenurens MaTpULbl 2X2, €ro
CBOMCTBA; BHIYUCIIEHUE €r0 3HAYEHUS.

21 [Ipumenenue onpenenuTens sl perieHus
CHCTEMBI JINHENHBIX YPABHEHUN.

29 Pemenue npukinaaHbIX 3a/1a4 ¢ TOMOIIbIO
JIMHENHBIX YPAaBHEHUH.

93 Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEM ypaBHEHUM.
Oynknus. CrocoOsl 3a1aHus QYHKIIAN.

24 B3aumuo obparnbie pynkiuu. I'paduk

GyHKITHH.




DneMeHTapHbIe IpeoOpa3oBaHus rpadukoB

25 .
GYHKIIHA.

26 KonTtponbHast paboTta 3a mepByio 4eTBEPTh.
O6uacTh onpeaeneHus: 1 MHOXKECTBO

27 3HaueHnit pynkiuu. Hynu hyskmmm.
[TpoMexyTKH 3HaK MOCTOSIHCTBA.
Ué&rHple 1 HEYETHBIE PYHKITHH.

28 [Tepuonnueckue GyHkiuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH.
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.

29 Haubosnpiee n HanMeHbllee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE.

30 Jluneitnas, kBagpaTuuHas U IpoOHO-
TMHEHHas QYHKIUH.

31 DneMeHTapHOoe UccieoBaHue rpauKoB
9TUX QYHKLUH.

32 DJIeMEHTapHOE UCCIIEIOBAaHUE U
OCTpOEHUE TpaUKOB ITUX QYHKIUH.

33 CreneHs ¢ 1eabIM [10Ka3aTeIeM.

34 CreneHsb ¢ 1eTbIM TMOKa3atesneM. buaom
Hprorona.
CrenenHast GyHKIHUS C HATYPAJTbHBIM H

35 EeJILIM IToKa3aTesieM. E€ cBolicTBa u
rpaduxk.

36 KonTtponbhas padora: "CreneHHas
¢ynkuus. E€ coiicTa u rpaduk.”

37 Apudmernueckuii KOpeHb HaTypaTbHON

CTCIICHU.




Apudmernueckuii KOpeHb HaTypaTbHON

38 CTEIIEHU U €ro CBOMCTBA.

39 UYucnoBble BbIpaXKEHUS, COAECPKAILUX
CTETIEHU U KOPHHU.

40 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIepXKAIUX CTETIEHU U KOPHHU.

41 [IpeobpazoBanusi OyKBEHHBIX BBIPAKECHUH,
COJepKALUX CTETIEHU U KOPHHU.

42 WppanronaibHble ypaBHEHHUS.

43 OCHOBHBIE METO/IbI peILICHUS
UppalMOHATIBLHBIX YPaBHEHUH.

44 Pemenne nppanimOHaIbHBIX YPaBHEHUN.

45 ITpocTtble nepexo/isl B peieHun
UppalMOHATIBLHBIX YPaBHEHUH.

46 [IpumeHeHue NpocThIX NEPEXOI0B B
pEeLIeHUH UPPaALMOHATIBHBIX YPAaBHEHUH.

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
UppaIMOHATLHBIX YPaBHEHUH.

48 [TprMeHeHNe paBHOCUIIBHBIX IEPEX0I0B B
pEeLIeHUH UPPaALMOHATIBHBIX YPAaBHEHUH.
CBolicTBa KOpHsI N-0Ol CTETIEHN KaK

49 (byHKLIUU 0OpaTHOH CTENEeHU ¢
HaTypaJbHbBIM [TOKa3aTeNEM.
['paduk KopHS N-0if cTeneHH KaK (QyHKIIUN

50 00paTHOM CTETIeHH C HAaTypaIbHBIM
IIOKa3aTesIeM.

51 KonTtponbHas padora: "CBolicTBa U rpapuk

KOpHs N-o¥ crenenu. MppannoHansHbie




ypaBHEHHUs."

52 CreneHsb ¢ palluOHATBHBIM ITOKA3aTEIeM. 1

53 CBolicTBa CTENEHU C PaLlOHAIBHBIM 1
IIOKa3aTesIeM.

54 [IpuMeHeHre CBOMCTB CTETIEHHU C 1
palnoHaIBFHBIM TOKA3aTeNIeM.

55 [TokazaTenpHas GyHKIINS, €€ CBOWCTBA U 1
rpaduk.

56 Hcnonb3oBanue rpadrka mokasareabHON 1
(GYyHKLUYU 17151 pelieHs] ypaBHEHHH.

57 KonTtponpsHast pabota 3a mepBoe noayroane 1
B (popme u o marepuanam EI'D.

58 [TokazarenbHbIE YpaBHEHUS. 1

59 OCHOBHBIE METO/IbI PEIICHUS 1
IIOKA3aTEJIbHBIX YPAaBHEHU.

60 Pemenue nokasarenpHbIX ypaBHEHU. 1

61 [Toka3zarenbHbIC ypaBHEHUS B 3aJIJaHUX 1
EI'D.

62 Jlorapudwm guca. 1

63 OcHOBHBIE CBOICTBa Jorapudma. 1

64 [Ipumenenue cBOMCTB Jiorapudma. 1

65 [TpumeHeHne CBOKCTB Jorapugma yuca. 1

66 JlecATUYHBIE U HATYpATbHBIE JTOTapH(MBI. 1

67 UYucoBble BEIpaXXEHUS, COJIEprKaIne 1
J0rapupMBbl.

68 [IpeoOpazoBaHre YNCIOBBIX BBIPAKEHUH, 1

COJIep KALINX JIOTapU(MBI.




[IpeoOpazoBanne OyKBEHHBIX BBHIPAKECHUH,

69
CoJIepKALINX JIOTapu(MBbI.

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA.

71 Jlorapudmuueckas hpyHkums, e€ rpaguk.

79 Hcnonp3oBanue rpaduka QyHKIHH 115
peleHus: ypaBHEHUH.

73 [Tpumenenue rpaduka GyHKIHM 1715
peLIeHHs] YpaBHEHUH.

74 Jlorapudmuueckne ypaBHEHUs

75 OCHOBHBIE METO/IbI peILIEHUS
norapupMHUECKUX YPAaBHCHHIA.

76 Pemenne norapumuueckux ypaBHEHH.

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
norapupMHUECKUX YPAaBHCHHIA.

78 [TprMeHeHre paBHOCUIIBHBIX IEPEX00B B
pELIeHUH JTOrapu(PpMUUECKUX YpaBHEHUH.

79 Konrtponsnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHus."

80 CuHyc ¥ KOCHHYC YHCIIOBOTO apryMEHTA.

81 TaHreHc U KOTaHT'€HC YUCIIOBOTO
apryMeHTa.

82 ApKCUHYC U apKKOCHUHYC YHCIIOBOTO
apryMeHTa.

83 ApKTaHT€HC U apKKOTAaHT€HC YHCIIOBOTO
apryMeHTa.

84 Tpuronomerpuyeckas OKpy>KHOCTb.

85 OmnpenenieHre TPUrOHOMETPHUECKUX




(YHKLNI YUCIOBOTO apryMEHTA.

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIHI.

87 Kocunyc u cunyc pa3HoOCTH U CYyMMBI JIBYX
YTJIOB.

88 DopMyIIBI IS OTIOTHATEIBHBIX YTIIOB.

89 ®opMyIIbl JBOMHBIX U MTOJOBUHHBIX YTJIOB.

90 [IpumeHeHHe TPUTOHOMETPHUECKUX
bopmyt.

91 TpuroHoMeTpuyeCKre BIPAKESHHUS.

92 [Tpumeps! mpeobpazoBaHus
TPUTOHOMETPHUECKUX BBIPAKECHUH.

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAKCHU.

94 [TpeobpazoBaHre TPUTOHOMETPUIECKUX
BbIpaxkeHu B 3amanusax EI'D.

95 [Ipocreiimme TpPUroHOMETPUIECKUX
YpaBHEHHUS.

96 Pemenne npocrenmmx
TPUTOHOMETPHUSCKUX YPABHCHHM.

97 [TpuMepsl OTHOPOTHBIX
TPUTOHOMETPHUECKUX YPABHEHHH.

98 Pemenue oqHOPOIHBIX
TPUTOHOMETPHYCCKHUX YPABHCHHM.

99 TpuroHOMETpHYECKHE YpaBHEHUS,
CBOJISIINECS K KBaJIPATHBIM.

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUH,

CBOIAIIHNXCSA K KBAAPATHBIM.




KontponbHas pabora:

101 "TpUroHOMETPHUYECKUE BBIPAKESHUS U
TPUTOHOMETPUYECKHE YpaBHCHHS."
[TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS

102 nocjenoBaTenbHOCTEH. MeTon
MaTeMaTUYECKON MHIYKLIUH.
MOHOTOHHBIE U OTpaHUYEHHbIE

103 MoCIIeI0BaTEIbHOCTH. VicTopus aHanmn3a
0ECKOHEYHO MaJlbIX.

104 Apudmerrdeckas mporpeccus.

105 I'eomerprueckas mporpeccus.

106 beckoHeuHo yObIBaromias reoMeTpruuecKas
nporpeccusi.

107 CymMma 6eCKOHEYHO yOBbIBAIOIICH
reOMEeTPUYECKOM MTPOrpecCcuu.

108 JInHEeHbIN 1 KCIIOHEHIMAJIbHBII pOCT..

109 Yucno e. Dopmyna CI0KHBIX IPOLEHTOB.

110 Hcnonp3oBaHne MPOTpeccHu IS PeuIeHUs
peaNbHBIX 3a/1a4 MPHUKIIAJHOTO XapaKTepa.

111 Pemienue 3a1ad mo teme
"ITocenoBaTenbHOCTH U IPOTrPeECCHA".

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA.

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
G YHKIIHH.

114 CoiicTBa (hyHKIIMMHA, HETIPEPHIBHBIX Ha
OTpe3Ke.

115 [TpumeneHue cBoiicTBa pyHKUINH,

HEIPEPBIBHBIX HAa OTPE3KE.




116 MeToa UHTEpBAIOB JJIsl pEIICHUS
HEpPaBEHCTB.
117 [IpomexxyTounas (rogoBasi) arTecTalus.
118 [TpuMeHeHne MeTO1a MHTEPBAJIOB IS
pEeLIeHHsI HEPaBEHCTB.
119 Pemienne HepaBeHCTB METOIOM
UHTEPBAJIOB.
120 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX
GYHKIUH 71 peleHus 3a/1a4.
121 [lepBasi u BTOpas Mpou3BOIHbIE (DYHKINU.
122 OnpeaeneHHUe, T€OMETPUUYECKHUI CMBICTT
TIPOM3BOTHOM.
123 Onpez[eneHHf:, (bU3UYECKUI CMBICIT
HPOU3BOIHOM.
124 YpaBHEHUE KacaTeNbHOW K TpapuKy
GbyHKITHH.
125 ITocTpoeHne ypaBHEHUs KacaTeJIbHOM K
rpaduky QyHKINH.
126 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKIUH.
127 Brranciienne npon3BOIHBIX JIEMEHTAPHBIX
GyHKIIHA.
128 [Tpon3BoHas CyMMbI PYHKIUH. 1
129 [Tpon3BoHas pon3BeeHHS (DYHKITHIA. 1
130 [Tpon3BoHAs YaCTHOTO (DYHKITHIA. 1
131 [IpousBoaHas ClOXHOU (HYHKIUH. 1
132 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHMi: "YpaBHeHuUs".




[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS

133 o | 1
3HaHui: "OyHkun".
[IpuMeHeHue omp.eneneHns NpoOu3BOIHOMN B

134 1
3aganusx EI'D
[IpruMeHeHne reoMeTpuIecKOro CMbIciia

135 . 1
Mpou3BOAHON B 3amanusix EI'D.

136 [IpuMeHeHre MeXaHUYeCKOro CMbICTa 1
Mpou3BOAHON B 3amanusix EI'D.

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 [Ipumenenne npou3BOHON K 1
UCCIIEIOBAaHUIO (DYHKITHIA.
) [TpousBoaHast GyHKIMHU U €€ 3HAKU Ha 1
MIPOMEXKYTKAX.
[IpumeHeHne Mpou3BOIHOM K
3 UCCIeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb.
4 [IpumeHeHne Mpou3BOIHOM K 1
UCCIIEeIOBaHHIO (PYHKIIMI Ha SKCTPEMYMBI.
[IpuMeHeHne Mpon3BOHOM K
5 uccaea0BaHuio PyHKITUN Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI.
[Ipumepsl 3a1aHMi HA IPUMEHEHHE
6 MIPOU3BOIHOM K UCCIIETOBAHHIO (PYHKITHIA 1
Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
7 BxoaHast KoHTposibHast paboTa. 1 1
[IponsBogHAas 1 HAXOXKICHHUE
8 HauOOJBIIETO U HAMMEHBIIIETO 3HAYCHUS 1
HENpephIBHON (DYHKITUU HA OTPE3KE.
[IpuMepsl MpUMEHEHHS POU3BOIHOM IS
9 HaXO0XXJICHHE HAaHOOJIBIIEro 1 1

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON




(GyHKIMU Ha OTpE3Ke.

10

11

12

3agaHus Ha HAXO0XKJCHUE HAaHOOJIBIIETO U
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpE3Ke.

Bunwl 3aganuii B tectax EI'D Ha
HaxXxoXKJeHHe HaunOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIMU Ha OTpE3Ke.

Pernienne 3aganuii Ha HaX0KACHHE
HanOOIBIIEr0 U HAMMEHBIIIETO 3HAYECHHUS
HEeNpepbhIBHON (DYHKIIUU HA OTPE3KE.

13

[IpuMeHeHne Npon3BOJHON IS
HaXO0XKJICHUS HAaWTy4IlIero penieHus B
MPUKIIAJHBIX 33/1a4ax.

14

[IpuMeHeHne pON3BOIHOMN IS
HaXO0XJACHHUS ONTHUMAJIbHOTO PEIICHUS B
MPUKJIaHBIX 33]a4ax.

15

16

17

[Ipumenenne nporu3BOIHOM IS
ONpeAeIIeHUsI CKOPOCTH Ipolecca,
3a1aHHOTO (POPMYIION MK TpadUKOM.
[Ipumenenne nporu3BOIHOM IS
ONPEACIIEHUs] YCKOPEHHUS IIpoLecca,
3aJJaHHOTO (POPMYJION MIIH TPaPUKOM.

Komnozumus GyHKImii.

18

19

[Ipumeps! 3a1aHM HA KOMIIO3ULIUIO
byHKIHIA.
Pemenue 3aganuii Ha KOMIIO3UITUIO
GbyHKIHH.




I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

20 KOOPJIMHATHOM MJIOCKOCTH.
Pemenue 3aganuii Ha NpUMEHEHNE

21 reoMeTpHuecKuX 00pa3oB ypaBHEHUN Ha
KOOPAMHATHOM INIOCKOCTH.

99 HccnenoBanue GyHKIMA ¢ TOMOIIBIO

Npou3BOAHOM B 3amaHusax EI'D.

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO
MepBOOOPA3HBIX.

24 [lepBooOpa3Hble 35eMeHTapHbIX (QYHKIUH.

25 [IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX.

26 NHuterpai. I'eoMeTpu4ecKnid CMBICI
UHTErpana.

97 KonTponbHas pabota 3a nepByro 4eTBEPTh
B (hopme u o marepuanam EI'D.

28 ITpumenenue ¢popmyssl HeroToHa-
Jleitbnuna.

29 [IpumeHeHne nHTErpana s HaxoXKIACHUS
TJI0IAIEH TIIOCKUX (PUryp.

30 IIpumeHeHne nHTerpana s Hax oK IACHUS
00BbEMOB reOMETPUYECKHX TEll.

31 [Tpumeps! tuddepeHuanTbHbIX
YpaBHEHUM.

32 [Ipumeps! pemenuit quddepeHnnaIbHbIX
YpPaBHEHUU.
MaremaTuueckoe MOJEINPOBaHHE

33 pEaJIbHBIX MTPOLIECCOB C TOMOLIBIO

g depeHINaTbHBIX YPaBHEHHI.




34

[IpumeHeHne reoMeTpUUYECKOT0 CMbICIa
epBOOOpA3HOM U UHTErpajia B 3a1aHUAX
EID.

35

36

37

Tpuronomerpuueckast GyHKINS CHHYCA, €€
CBOWCTBA U TpaduK.

Tpuronomerpuueckas GyHKIUS KOCHHYCA,
ee CBOMCTBA M IrpaduK.

Tpuronomerpuyeckasi GyHKIIUS TaHTEHCA,
ee CBOMCTBa U rpaduk.

38

39

40

Tpuronomerpuyeckas GyHKIUs
KOTaHT'€HCa, €€ CBOMCTBA U TpaduK.
[TpeobpazoBanus rpadukoB
TPUTOHOMETPUUECKUX (YHKIIHA.

KopHu TpuronomeTpuueckux ypaBHEHUN U
TPUTOHOMETPUYECKAsE OKPYKHOCTb.

41

[Ipumepst oTOOpa KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHUM C
MOMOIIBI0 TPUTOHOMETPUYECKON
OKPY>KHOCTH.

42

KonnuectBo u 0T00p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHUM C
MOMOIIBI0 TPUTOHOMETPHUYECKON
OKPY>KHOCTH.

43

44

Pemenwne 3ananuii Ha 0TOOP KOpHEH
TPUTOHOMETPUYECKUX YPABHEHHH C
ITOMOIIBEO TPUTOHOMETPUYECKON
OKPY’KHOCTH.

TpI/IFOHOMCTpI/I‘-ICCKI/IC HCEpaBCHCTBA.




IIpuMepsl TPUTOHOMETPUYECKUX

45
HEPaBEHCTB.

46 CriocoObl pereHust TPUrOHOMETPUYECKIX
HEPaBEHCTB.

47 Pemenne TpuroHoMeTpHUECKUX
HEPaBEHCTB.

KontponsHas padora: "['paduku

48 TPUTOHOMETPUYECKUX (YHKIIUH.
Tpuronomerpuueckue HepaBeHCTBA. "

49 [Toka3zaTenpHBIE HEPABEHCTBA.

50 [Tpumeps! penieHns moKa3aTeIbHbBIX
HEpPaBEHCTB.

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB.

59 [TpuMeHeHre OCHOBHBIX METO/IOB PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB.

53 Jlorapugmuueckue HepaBeHCTBA.

54 [Tpumeps! pemeHus JorapuMUIECKUAX
HEPaBEHCTB.

55 OCHOBHBIE METO/IbI PEeLLICHUS
Jorapu(pMUUECKUX HEPABEHCTB.
KonrtponbHas pabota 3a neppoe

56 nojyroaue B popMme U 1o MaTepraIam
EI'D.

57 HppannoHaibHbIE HEPABEHCTBA.

58 [Tpumeps! pereHust UppaMOHAIBHBIX
HEpPaBEHCTB.

59 OCHOBHBIE METO/IBI PETICHUS




JHMppanuoOHaJIbHBIX HCPABCHCTB.

HpI/IMCHCHI/Ie OCHOBHBIX M€TOOOB PCIICHUA

60 UppaMOHaIbHBIX HEPABEHCTB.

61 I'padpuueckue MeTo bl peLIeHus
UppalMOHAIbHBIX YPaBHEHUH.

62 [TpumeHenne rpaguecKux METO0B
peleHHs UPPALIMOHAIBHBIX YPaBHEHHH.

63 I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHBIX YPaBHEHH.

64 [IpumeHeHue rpaguueckue METo10B
peleHMs TOKa3aTebHbIX HEPABEHCTB.

65 I'paduueckue METOIbI pEeLICHUS
norapu(MUYECKUX YPaBHCHUM.

66 [IpumeHeHue rpaguecKux METO0B
pereHust JorapupMUIECKUX HEPABEHCTB.

67 Pemenue norapupmMudeckux HEpaBEHCTB.
I'paduueckue METOIBI peLICHUS

68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpPaBHEHU.

69 ITpumeps! perieHus noka3aTeabHbIX U
Jorapu(pMUUECKUX YpaBHECHHH.
[Tpumeps!l npuMeHeHus rpadudeckux

70 METOIOB PEIICHHUs TTOKA3aTeNbHbIX U
Jorapu(pMHUUECKUX HEPABEHCTB.
I'paduueckue METOIBI peIICHNUS

71 MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEpPaBEHCTB.

72 KonTponbnas pabora: "UppatmonanbHele,




NoKa3aTeIbHbIE U JorapudMudeckue

HepaBeHCTBA."

73 KomiiekcHele yncna.

74 Anrebpandeckas popma 3amucu
KOMIIIEKCHOT'O YHCIIA.

75 Tpuronomerpuueckas opma 3anucu
KOMILIEKCHOTO YHCIIA.

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIAMHU.

77 KommiekcHble unciia 1 KoopAHHaTHasI
IJIOCKOCTb.

78 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAWHATHOM INIOCKOCTH.

79 dopmyna Myaspa.

80 KopHu n-oii crenenn n3 KOMIUIEKCHOTO
quca.

81 [TpuMeHeHne KOMIUIEKCHBIX YMCEeN JIIS
peuieHns GU3NYecKux 3ajau.

82 [TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs
pelIeHHs FTeOMETPUUECKUX 3a/1au.

83 HarypanbHble 1 11e5bie Yrca.

84 3amaHusl HAa HATypaJIbHBIE U LIEJIbIE YUCIIA.

85 [Tpu3HAaKH JETUMOCTH LIETBIX YHCE.

86 [TpumMeHeHne TPU3HAKOB IETMMOCTH
IEJTBIX YHCEIT.

87 PaliOHHBIN PENETULIMOHHBIN YK3aMEH.

88 [TpuMeHeHne TPU3HAKOB IETUMOCTH




uensix yucen: HOJl u HOK.

89 OcTaTk# M0 MOAYIIO.

90 [TpumMeHeHne 0CTaTKOB MO MOJTYJIIO.

01 Anroputm EBKinza ams pemeHus 3a1a4 B
LEJIbIX YHACTIAX.

92 [Ipumenenue anroputma EBkimnna.

93 Cucrtema 1 COBOKYITHOCTh YpaBHEHHH.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJICZICTBHSI.
Meroas! peleHns CUCTEM U

95 COBOKYITHOCTEH pallMOHAIbHBIX
YpaBHEHUH.
OCHOBHBIE METOJIbI PELICHHSI CUCTEM U

96 COBOKYITHOCTEH MppalMOHATBHBIX
YpPaBHEHUU.
[TprMeHeHne OCHOBHBIX METO/I0B PEIICHUS

97 CHCTEM M COBOKYITHOCTEH NTOKa3aTeIbHBIX
YpPaBHEHU.
[Tpumeps! perieHust CUCTEM U

98 COBOKYITHOCTEH MOKa3aTeJIbHBIX
YPaBHEHHUHU.
OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U

99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YPaBHEHUM.
[TpuMeHeHre OCHOBHBIX METOIOB PEIICHUS

100 CHCTEM M COBOKYITHOCTEH
Jorapu(pMUUECKUX YpaBHECHHH.

101 [IpuMeHeHne ypaBHEHUH K PELIEHUIO




MaTeMaTUYeCKUX 3a/1a4 U 3aj]1a4 U3
pasIUYHBIX 00J1acTel HAYKH U pealbHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yJIbTaTOB.

[IpuMeHEeHHE CUCTEM K PEIICHHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3

102 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HH, UHTEPIPETALNS TTOTYICHHBIX
pe3yJIbTaTOB.

[IprMeHeHre HEPAaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]a4 U3

103 pa3nuyYHbIX 00JacTel HAyKH U pealibHOM
KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
pE3yJIbTaTOB.

104 [IpomexxyTounast (rogoBasi) aTTecTaius.

PammonansHbIe YpaBHCHU: C

105
napaMeTpamH.

106 ParmonanbHble HEpaBEHCTBA C
napaMeTpamH.

107 PanyoHanpHbIE CUCTEMBI € TApaMETPAMM.

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMHu.

109 HppanmoHanbHbIe CUCTEMBI C
napamMeTpamH.

110 [Toka3zaTtenbHBIE YpaBHEHUS, HEPABEHCTBA C
napaMeTpamH.

111 ITokazarenbHbIE CUCTEMBI C TapaMeTpaMH.

112 Jlorapudmuueckue ypaBHEeHuUS,




HCPAaBCHCTBA C IMapaMCTpaMu.

Jlorapudmuueckre CUCTEMBI C

113
rnapameTpamH.

114 Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpami.

115 TpuronomeTpuueckue HEPaBEHCTBA C
rnapameTpamH.

116 TpuroHomeTpruyecKue CUCTEMBI C
rnapameTpamH.
[TocTpoenne MaTeMaTHYECKUX MOJIEeH

117 pEAbHBIX CUTYallUl C TIOMOIIBIO
ypaBHEHUH C mapaMeTpaMu.
HccnenoBanue MareMaTH4ECKUX MOJIEIeH

118 peaNbHBIX CUTYallMi C IOMOLIBIO CUCTEM
ypaBHEHUH C mapaMeTpaMu.
[IpuMeHeHne MaTeMaTHUYeCKUX MOJIeei

119 pEaNbHBIX CUTYallHi C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ IapaMeTpaMH.

120 [ToBTOpEHME pelIeHUs TPOCTENIINX
YpPaBHEHUU.

121 OT60p KOpHEH MO AOMOTHUTENBHBIM
YCIIOBUSIM.

122 [TpeoOpa3oBaHue CTENICHHBIX BHIPAKECHUH.

123 Boluucnenue 3HauyeHUN YMCIOBBIX
norapu(MUYECKUX BbIPAKCHHH.

124 [IpeobOpazoBanre OyKBEHHBIX
norapu(MUYECKUX BbIPAKCHHM.

125 [Tpeobpa3oBaHUe YHCITOBBIX




TPUTOHOMETPUYECKUX BBIPAKECHUH.

Haxoxnenue 3HaueHui

126 TPUTOHOMETPUYECKHIX BBIPAKCHHIA. 1

127 [IpeobpazoBanme OyKBEHHBIX 1
TPUTOHOMETPUUYCCKUX BBIPAKECHUM.

128 [ToBTOpeHue, 060061IeHNE, 1
CUCTEMAaTH3aIMsI 3HAHUHA O MPOU3BOIHOM.

129 [IpuMeHeHne reoMeTpUIECKOro CMbICIa 1
MPOU3BOAHOM.

130 [Ipumenenue Gpu3nIECKOro CMbICIA 1
MPOU3BOIHOM.
[IpuMeHeHne MpON3BOIHOMN IS

131 HaX0KJCHUSI HAanOOJIBIIIETO TN 1
HaUMEHBIIETO 3HAYCHUS (PYHKITUU HA
MIPOMEXKYTKE.

132 [ToBTOpEHME peNICHUS TEKCTOBBIX 3a71a49 Ha 1
JIBH)KEHUE.

133 [ToBTOpEHME pelIeHns TEeKCTOBBIX 3a7a4 Ha 1
paborty.
(bu3nuecKkre 3a1a9n U KBaIpaTHBIC

134 1
ypaBHEHHUS.

135 dusndeckue 3a1a9u 1 JIOTapUPMUICCKHIEC 1
YpaBHCHHSI.

136 Pemenne pusmueckux 3amgau. 1
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PemernuxoB H.H. u npyrue, AkimonepHoe o0uiectBo «M3aarensctBo «lIpocBerienne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e O®I'OC. IIpumepHble mporpamMmsl 0 yueOHBIM IIporpaMmMaM. MareMaTuka.
A.A Ky3nenon.2011

e OKI'OC. CoopHuk pabouux mporpamm mo airedpe 1 HayaiaMm MaTeMaTHIeCKOTro
ananu3a 10-11 xmaccel. T.A. Bypmucrtposa. 2009

e OKI'OC. AnreOpa u Hayana MatemaTudeckoro ananusa-10. IloypouHnsie miuaHsl K
Amumosy. U.1. I'puropsesa I'.11. 2008

e OKT'OC. Anrebpa u Hauana MatemaTuueckoro ananusa-10. [loypouHnsie miansl k
Amumosy. U.2. I'puropsesa I'.11. 2008

o @I'OC. Anrebpa 1 Hayana matremaTudeckoro ananusa 10-11x1. Meroaudeckue
pexoMeHaanuu K yueOHuky Anumona. 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

YMK «Kusast marematuka» , YMK «Kupunn u Medoamii»

www.edu.ru (caiitt MOuH P®).

www.school.edu.ru (Poccuiickuii 001eo0pa3oBaTeIbHbIN MOPTAI).
www.pedsovet.org (Beepoccuiickuii MTHTEpHET-TICICOBET)

www.fipi.ru (caiit @enepaabHOr0 HHCTUTYTA MEAArOTHUECKUX U3MEPEHUH).

www.math.ru (MaTepHeT-noaaepKKa yaureneii MaTeMaTHKH).

oo o ~ w npoE

. WWW.MCCME.ru (cailT MOCKOBCKOTO IIEHTpa HENPEPHIBHOTO MATEMATHYECKOTO
o0pa3zoBaHus).



7. WWW.it-n.ru (CeTh TBOPUECKUX YUUTEIICH)

8. www.som.fsio.ru (cereBoe 00beaAMHEHNUE METOJUCTOB)
9. http:// mat.1september.ru (caiit razetsr «MaTemaTnKa)
10. http:// festival.1september.ru (¢pecrtuBanp nemaroruueckux uaen «OTKPBITHIIA

ypok» («IlepBoe ceHTIOps»)).

11. www.eidos.ru/ gournal/content.htm (Mureprer - xypHaz «DHmI0C»).

12. www.exponenta.ru (o6pazoBaTenbHbII MATEMAaTUYECKHUIA CalT).

13. kvant.mccme.ru (anekTpoHHas Bepcusi xKypHaia «KBaHT».

14. www.math.ru/lib (samextponnas maremarudeckas OMOIHOTEKA).

15. http:/school.collection.informika.ru (enunas xosuteKIust UPPOBBIX
00pa3oBaTENbHBIX PECYPCOB).

16. www.kokch.kts.ru (on-line rectupoBanue 5-11 xiaccer).

17. http://teacher.fio.ru (megaroruyeckas mactepckas, ypoku B FlHTepHETE U
Apyroe).

18. WWW.UIC.SSU.Samara.ru (myreBoaurensd «B Mupe Haykn» 1S IKOJIbHUKOB).
19. http://mega.km.ru (Merasuuuknonenust Kupusia u Medous).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caitsr
«OHIUKIIOTICANN ).

21. https://skysmart.ru/

22. https://ege.sdamgia.ru/

23. https://resh.edu.ru/subject/51/

24. resh.edu.ru
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