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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHAIM3a» SIBISETCS OJHUM U3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O00€cle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y i1 HM3y4yeHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIICHHE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAucCUMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  A3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUS B MAaTeMaTH4IecKoi hopme.

VY4eOHblil Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMMKM M OOILECTBEHHOM JKW3HHU, IO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIb30BATH UX IS
JTAIBHEWIET0 o00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKHU CTPOTUMH KOHCTPYKLMSAMM aireOpbl 1 MaTeMaTHUYeCKOro aHajau3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTMHHOCTb, JIOKa3bIBaTh
YTBEPAKACHUSI C IOMOLIBI0 UHIYKIIMK U pacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydyeOHOro kypca «Anrebpa M Hadalga MaTeMaTUYECKOI'O aHAJINU3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJENEeH peallbHbIX CUTyalud, UHTEpPIpPETaluu IOJy4YEHHBIX
peLIeHUH, 3HAKOMATCS C IpUMEepaMy MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MpHUpOJE, HAyKe U
UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIl Kypc o0safaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbI MarepHuall, CIOCOOCTBYIOUMN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesITeNbHOCTH, Tpedyrouei
IPOJODKUTENPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ylbTar.

B ocHoBe meroauku oOydeHus anrebpe M HauyajgamM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSITeIbHOCTHBIN MPUHIUI O0yUeHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIAE COAEPKATEIBHO-METOANYECKHE JMHUK: «Uucna U BbMUCHCHUS», «DyHKIMH U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Hauana MmaTemaTnueckoro ananusa», «MHokecTBa U
Joruka». Bce OCHOBHBIE CONEPKATEIBLHO-METOJWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYyTr
Jpyra M TOCTENEHHO HAaCHIIIAACh HOBBIMH TeMaMM M pasjenamu. J[aHHBIA ydeOHbBIH Kypc
ABIIIETCS. MHTETPaTHUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e CcoJep)KaHue HECKOJIbKHX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHalus,
TEOpHsl MHOXECTB, Maremarudeckas Jjoruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBIIa/IeBalOT BcE Oosiee MIMPOKMM MaTeMaTHMYECKUM alapatoM, y HHUX IOCIeI0BaTeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU H3YUYEHUH Y4eOHOro Kypca, AJsl peuieHHs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHONH MaTeMaTHYeCKOH 3agaud, a 3aTeM HHTEepIpeTHpOBATh
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 cpemnero oOmiero odpasoBaHmsi 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, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTB C MaTeMaTud4CCKNMHu
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBAa HATYpPAJIbHbIX, LCJIbIX, PAallMOHAJIbHBIX WU
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOXECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4 U ONIEPAIUH: JICTICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I'-IeCKI/Ie Oorcpanru, a TAKKC H3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO Kpyra HCIOJB3YeMbIX YHCEl M 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 0000IICHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» pPEAM3YyeTCs Ha MPOTSHKCHUU BCero oOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a/ad. B pe3ynbraTe oOyuaromuecs OBIAJCBAOT
pa3IMYHBIMK ~ METOJAMH  PCIIEHHs]  paIllMOHAIBHBIX, HPPAIMOHAIBHBIX, ITOKa3aTeIbHBIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHBIe YMCHUA HIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIHMI ¢ TOMOIIbIO IPOU3BOJHOMN, TP PELIEHUH NPUKIIAJAHBIX 33/1a4 U 33]a4 Ha HaX OXK/IECHUE
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 TakKxXe BBIpa)KeHHﬁ,
COZIepIKAIUX CTereH:n u Jorapudmel. brarogaps u3ydeHHIO anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToan4eckast JTUHUS «DYHKIMU ¥ TpaduKu» TECHO TEpEIIeTaeTCsl C
JpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIEe  3a1aéT
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENEeHHOW, IOKa3aTellbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHIA, MX CBOWCTB M TPAPHUKOB, HCIIOJIH30BAHHE
GYHKIMA Ui pelleHus] 3aJad U3 JPYTruX YYeOHBIX TPEJAMETOB M PEAbHOW >KU3HU 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 Pa3UYHbIMUA BETMYMHAMHU, UCCIICIOBATh MOJYyYCHHbIC (DYHKIIUH, CTPOUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’IH‘—IHOfI (1)opMe:
aHAJTUTUYECKON, Tpadudeckoil W cloBecHOW. Ero wm3ydeHne CcrnocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTHYECKUX, TaK W MPUKIAIHBIX 33/1a4, JOCTYIHBIX 00YyUYarolIumcs,
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 ImporeccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIE
BO3MOXKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIECH pealbHbIX CHUTYyaluil, MO3BOJSET
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, (POPMUPOBAHUIO YMEHUI
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-MeTOAMYECKAsE JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YEeCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMN BCE pa3feNbl MAaTeMAaTUKH U €€ MPUIIOKEHHUH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro ISl BBIPAKEHUS CBOMX MbICiIen. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HayKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C JJIEMEHTAaMU MAaTE€MaTUYeCKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYaIOIINXCS, MO3BOJISIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUSA,  KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJIENIEH peaTbHbIX CHUTYallUid, HCCIEIOBAHUS 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 IUPOKO MCIOJIB3YeTCs Il PEHICHUs] MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JlearenbHOCTh MO (OPMUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha u3yuenue yuebHoro kypca «Anredpa u Hauana MaTeMaTHYECKOTO aHAIN3a» OTBOJIUTCS
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

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuieckue apodu. Ilpumenenue apoOeil ¥ MPOLEHTOB I PEHICHUs MPUKIIAJIHBIX 3a71a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAynb AEHCTBUTEIBLHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIIECHHUS, IIpaBWJIa OKPYIJIEHMs, INPUKHUJIKA U OLEHKa pe3yJsibrara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokasatesneM. bunom Herotona. Mcnonb3oBanue noaxossuieit popmbl
3alACU ACUCTBUTEIBHBIX YUCEII Ul PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEICTABICHUS JAHHBIX.

ApudmeTnueckuili KOpeHb HaTypalbHON CTENEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCMIIbHBIE YpaBHEHUS U ypaBHEHUs-CIIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlMOHATIbHBIX YPABHEHUN U HEPABEHCTB.
MHorousnessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

UppanuonaneHple  ypaBHeHUs. OCHOBHBIE METOIbl PEUICHHS  HPpalMOHAIbHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKuX YpaBHEHHM.

Pemienne cucrem JNHMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro IéOMETPUYECKHH CMBICI M CBOMCTBA, BBIUHCIEHHE €r0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MO/JIEJIH C TOMOUIBIO0 MaTPUIL U ONpeeTUTENEH.

[TocTpoeHne MaTeMaTHUECKUX MOJENIEH PeaJbHOM CHUTyalluHd C TMOMOIIBIO YPAaBHEHMH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUN M HEPABEHCTB K DPELIEHUI0 MAaTEMaTHMUYECKUX 3ahad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pyHkunn. DnemMeHTapHbIe Ipeodpa3zoBaHus IpaguKoB (HyHKIMMA.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbonpiiee u HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

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

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUMKM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

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

TpuronomeTrpuyeckass OKpPY)KHOCTb, ONpEICICHUE TPUTOHOMETPUUECKUX (QYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

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

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OIpaHUYEHHBIE IOCIEA0BATEIbHOCTU. McToprs BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

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

HenpepriBuble (yHKIMM W UX cBoiicTBa. ToOukM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢byuknuii. CBoiicTBa (YHKIUN HENPEephIBHBIX Ha OTpe3ke. MeToa MHTEpBAIOB ISl PELICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

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

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

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHEeHnE TEOpETUKO-MHOXKECTBEHHOIO amnmnapara il ONHCAaHMs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

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

11 KUIIACC

Yucsa v BbIYUCTICHUSA

Harypanbable u 1enpie uucna. [IpuMeHeHHE NPU3HAKOB ACTUMOCTH IIENBIX YHCET,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKiHIa 115 pemeHus 3a1a4 B IEIbIX YUCIIax.

KommiekcHpie dwncna. AnreOpanyeckas W TPUTOHOMETpPHYECKass (OpPMBI  3arucH
KOMIUIEKCHOTO Yucia. ApupMETHIECKHE ONepaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. KopHu n-oit ctenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s pelieHus (GU3NYecKux 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. 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,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHUs, HEpAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

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

DOyHKIUH U rpauKu

['paduk kommosunuu QyHkuuii. I'eomerpudyeckue oOpas3bl ypaBHEHUN M HEPABEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

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

Wcnonb3zoBanne rpadukoB (QYHKIUN A8 MCCIEIOBAHUS IMPOIECCOB M 3aBUCHUMOCTEH,
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 3HAUCHUH HENPEPHIBHOW (PYHKIIMH 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. [lepBooOpa3zHbIe 3IEMEHTApHBIX
¢yukuuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WuTerpan. I'eomeTpruueckuii cMpIca MHTErpaia. BerunciaeHne onpenenéHHoro nHTerpaia
no ¢popmyine Hetorona-Jleitouuna.

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

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



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

JUYHOCTHBIE PE3YJIBTATHBI

1) rpaaaHCKOro BOCIUTAHMS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOMIeTocss KAk AaKTUBHOTO U
OTBETCTBEHHOI'O WJIE€HAa POCCHUHCKOro OOIIeCTBa, MPEICTABICHHE O MaTEMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJIICHHH, NPOLEAYp Tpa)kIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) IaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCHMCKOM IpakIaHCKOW MIEHTUYHOCTH, YBAXXEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESATENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUl, BOCIHPHUHUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJu4yHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0pPOBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npohecCHOHANBEHOM AESITENTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynymieil mnpodeccu U peaTu30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBJIECHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE MPUPOJHONM M COIMAIBHOW Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHHs 3a7ad B 00JacTH OKPYKAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak cepbl



YEJIOBEYECKON JEATEIBHOCTH, dTANlOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBHIIN3ALNAN,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKON KYJIbTYpPOM KaK CPEICTBOM II03HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOEKTHYIO U MCCIIEI0BATEIBCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTe/IbHbIE YHUBepPCAIbHbIE yueOHbIe AeiicTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MMPHU3HAKM MAaTEMaTHYEeCKHMX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUpOBATH ONPEACICHUS  MOHSATHIA,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0O aHAIIN3a;

BOCIIPUHUMATh, (HOPMYJIHpPOBaTh U MPEOOpPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE H
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U 00IUE, YCIOBHEIC

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (pakTax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeJ1aTh BBIBOJBI C HMCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus YyueOHOM 3ajaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KPUTEPHUEB).

ba3oBble nccienoBarebckme 1eiicTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMsI, (OPMYIHUPOBAThH
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIMIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OO0ObBEKTa, SIBJICHHS, IMpPOLECcca, BHIIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATENIbHO (hOPMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTD MOIYYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIIECcca, a TAK)KE BbIIBUTaTh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ nnopmanmeii:

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

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEMaTH3UpOBaThb U HHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS;

CTPYKTypupOBaTh  UHGOpMAUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  (Qopmax,
WITIOCTPUPOBATh IpadUuecKy;



OLICHMBAaTh HAAE&KHOCT, HMHGOPMAllMM MO CaMOCTOSATENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0menne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAXKAaTb CBOIO TOYKY 3pPCHHUA B YCTHBIX W IMMCBbMCHHBIX
TEKCTax, JaBaTh MOSCHEHUS IO XOAY pEHICHHs 3a/ladd, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pemaeMoix'I 3aa4M, BBICKA3blBaTb MACHU, HAILICJICHHLIC HA IMOUCK PCHICHUSA, COIMOCTABJIATH CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHUKOB JMajora, oOHapyXHBaTh pa3jivyuue U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOIIACHs, CBOM BO3PAKECHHUS;

MNpEACTaBIATL PE3YyJIbTaThl PCHICHUA 3aadd, SKCICPpUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

COCTaBJIATh IUIAH, AJITOPUTM PELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U  MBICIUTENbHBIX TPOIECCOB, HUX PE3yIbTaTOB, BIAAETh CHOCOOAMH CaMOIPOBEPKU,
CaMOKOHTPOJIS ITpoliecca U pe3yibTaTa peleHns MaTeMaTUUeCKOU 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTH TPH PEIICHWU 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa I[EIH M YCIOBHSIM, OOBICHATH MPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JIEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITEIbHOCTD:

MOHUMATh M UCMOJh30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI MpU
pelieHnn ydeOHBIX 3aJay, NPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOUM palbOThI, paclpeacisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 00001aTh MHEHUS] HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4YacTh PadOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI
K xonny oOyuenuss B 10 kiacce oOyyaroluiics MOMYYHUT CIEAYIOIIME IpeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMbl yueOHOro Kypca «Ajiredpa M Havajia
MaTEMaTHUYECKOTO aHAIIU3a»:



Yucia ¥ BbIYMCICHHUA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TEPUOMUECKast
IpoOb, MPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JACHCTBUTEIBHBIX
4HCell, MOLYyJIb AEUCTBUTEIBLHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs MPUKIIAAHBIX 3aJjad U3 pa3IMYHbIX OTpaciel
3HAHUU U pEAIbHOM KU3HU;

IPUMEHSATh NPUONIMKEHHBIE BBIYMCIEHUS, IIpaBWIa OKPYIVIEHMsS, NPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUpPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YMCEN JJISl PEIICHUS MPAKTHYECKUX 33734 U
IIPEJICTaBICHUS JaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JiorapudM dYHcCHa, JECATUYHbIE M HATypalbHbIC
J0TapuQMBbl;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIOBOTO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  OHEpUPOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHME,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHbIE METOAbl DPELIEHUS PALMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMM: MHOIOYJIEH OT OJHOW NEepeMEHHOW, MHOI'OWIEH C
HeJbIMU - KO3 QUUHUEHTaMH, KOPHM MHOTOWIEHA, IMPUMEHATh JEJIeHHEe MHOrowJieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera s pemienuns 3anay;

CBOOOZHO oONepupoBaTh MOHSTHUAMU: CHCTEMa JIMHEHHBIX ypaBHEHUM, Marpuiia,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHMH CMBICI, MCIIONb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN s PELIECHUS
CUCTEMBbl JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh peajbHble CUTYyallUd C MOMOIIbI) CHCTEMBbI
JUHEHHBIX YpaBHEHMH, HCCIEIOBaTh IIOCTPOECHHBIE MOJEIN C MOMOUIbI0 MAaTpull U
OIpEACINTENEH, UHTEPIIPETUPOBATH MTOJIYYE€HHBIN PE3YIIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISl TpeoOpa30BaHus BBIPaKEHHIA;

BBIMIOJHATh NPEOOpa3oBaHMUs YHCIOBBIX BBIPDAKEHUH, COAEpXKAIUX CTEHNEHH C
PAlMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOWMCTBA JIOrapu(MoB [uid  MpeoOpazoBaHMsl  JIOrapu(PMUUYECKUX
BBIPAKECHMUI;

CBOOOAHO  OMEpUpOBaTh  MOHATUSIMH:  HMppAallMOHAIbHbBIE,  IOKa3aTeJIbHbIE U
JorapuMHuyUecKue ypaBHEHMsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
VI OCYIIECTBIISAA IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMyasl s npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJHO OINEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00X01uMble (POPMYITBI TSI pEIIEHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH;



MOJENIUPOBaTh pEaJIbHblE CUTYallMM Ha sA3bIKE anreOpbl, COCTAaBJIATh BbIPAXKEHUS,
yYpaBHEHMs, HEpaBEHCTBAa II0 YCIOBHIO 3a/auyM, MCCIECI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMHU: (YHKLHSA, CHOCOOBI 3aJaHus (YHKLUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIMSA (YyHKIMHA, rpaduk (YHKIUHU, BBINOJIHATH 3JIEMEHTApHBIC
npeoOpa3oBanus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAYEHUH
GyHKUUYU, HYIU QYHKLIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHNe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATH IMOHATUAMU: CTENEHHas (YHKUMA C HATypaJbHbIM U LEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKUIMU C HATYpaJbHBIM U IEJIbIM IOKa3areneM, rpadux
KOpHsI N-0i CTETIeHU KaK (YHKIIMU OOpATHOM CTENEHU C HaTypalbHBIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOWCTBA U TpadUKH, HCIIOIH30BATh UX IPAPUKH IS PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHSMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, OMNpeAeTIeHHE
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOIECCOB M 3aBUCHUMOCTEH TpHU
pelIeHN: 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U PEAIbHOW XU3HH, BBIpaXaTh (opMyiamu
3aBUCUMOCTH MEXJly BETMUNHAMY;

Hauvana MmaTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apUPMETHYecKas U TeOMETPUYECKas MpPOrpeccus,
OecKkOHEYHO yObIBaroIlasi reOMEeTpHUecKasi Mporpeccusi, TMHENHBIA U SKCIIOHEHIIMAIBHBIN POCT,
(bopMyIna CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUH JUI PELICHUS PealbHbIX 337a4 MPUKIAJHOTO XapaKTepa;

CBOOOJTHO  OMEpUPOBATh TOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIIOCOOBI  3aJaHUS
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE i OTPAaHHYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKAEHUS MaTEMaTHYECKOr0 aHalIN3a KaK aHajan3a OECKOHEYHO MalbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
(GYHKIIMH, aCUMITOTHI rpaduka (GyHKINY;

CBOOOJTHO OIIEPHPOBATh TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peIIeHHs 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh MOHATHUAMHU: NepBas W BTOpass MPOMU3BOJHBIE (YHKIIHH,
KacaTenbHas K rpa@uky QpyHKUINU;

BBIUUCIISITH TIPOM3BOJHBIE CYMMBI, IPOW3BENCHHS, YAaCTHOTO W KOMITO3UIIMH JIBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHII;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICT MPOU3BOIHOMN JJIs peIlIeHHs 3a/1au.

MHosxecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHIMH: MHOXKECTBO, OTIEPAIIMA HAJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juis ONHUCAHUs pealibHBIX MPOLECCOB
U SIBJIGHUH, IPU PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB;



CBOOOJIHO OIEPUPOBATh TMOHATHUSIMH: OIPEACIICHUE, TeopeMa, YpaBHEHHE-CIICICTBUE,
CBOMCTBO MaTeMaTH4YeCKOro OO0BEKTa, JOKa3aTeIbCTBO, PABHOCHILHBIC YpPaBHEHHS U
HEpaBEHCTBA.

K xonmy oOydenums B 11 kJjacce oOydaromuiics MOJYYUT CIEAYIOIIUE IMPEIMETHBIC
pe3ynbTaThl IO OTHIEIBLHBIM TeMaM pabodell mporpaMMbl y4eOHOro Kypca «Ajiredpa v Havaia
MaTEMAaTHYCCKOI0 aHAJIN3a:

Yuciaa ¥ BLIYMCIEHHS

CBOOOJIHO OINEpUPOBATh TOHATHUSAMHU: HATypallbHOE U II€JIO€ YHCIIO, MHOXKECTBa
HaTypaJbHBIX U LEJIbIX YUCEN, UCIOJIb30BaTh MPU3HAKK JeauMocTh 1enbix yucen, HO u HOK
HATypaJbHBIX YKCEN AJIsl PEIICHUS 3a/1a4, IPUMEHATH anroput™ EBkina;

CBOOOIHO ONEPHPOBATH MOHATHEM OCTATKA MO0 MOJYJIO, 3aITUChIBATh HATYpaJIbHbIC YHCIIa
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJIHO OIEPUPOBATHh MOHATUSMH: KOMIUIEKCHOE YHMCIO U MHOXKECTBO KOMIUICKCHBIX
YHCeNl, IPEACTABIATh KOMIUICKCHBIC YHCTIa B aNreOpandecKol U TPUTOHOMETPUUIECKON (opme,
BBITIOJTHATH apU()METUICCKHIE ONIEpalliy ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOH TIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOJIHO  ONEPHPOBATh  TOHATHSAMHU:  HMppAIlMOHAIBHBIC,  ITOKa3aTeIIbHbIE U
norapuMuYECKUe HEPABCHCTBA, HAXOAUTh WX PEIICHUS C TTOMOIIHIO PABHOCWIBHBIX MTEPEXO0JI0B;

OCYIIECTBIISITh OTOOP KOPHEH MPU PEIICHUH TPUTOHOMETPUUYECKOTO YPAaBHEHUS;

CBOOOJIHO OIEpUPOBATh TOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMECHSTH
HeoO0XoauMbIe (HOPMYIIBI AJISl PELICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJICICTBUS, HAXOAUTh PEIICHUS] CUCTEMBI M1 COBOKYITHOCTEH
paloOHaNIbHBIX, HMPPAIMOHATIBHBIX, TOKAa3aTeNbHBIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEpPABEHCTB;

pemiath paruoOHANbHBIC, WPPANMOHAIBHBIC, ITOKA3aTelbHbIC, JOTapH(PMHUYCCKHE H
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEP KAINE MOYJIA U TTapaMeTPhI;

MPUMEHSTh TpaduvecKre METOAbI sl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a TAKKe 3a7a4
C IapaMeTpamu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABJISTH BBIPAKECHHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI IO YCIOBHUIO 3aJaud, HUCCIEA0BATh IOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BaHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATH MOJIYUEHHBIH pe3ynbTaT.

DOyHKUUM U rpadpuku:

CTPOUTH TpadUKH KOMMO3UIUU (DYHKIHMK C TTOMOIIBIO 3JIEMEHTAPHOTO HCCIIEIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHII;

CTPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHWH M HEPABEHCTB Ha KOOPIWHATHOU
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATHSAMU: TPAPUKH TPUTOHOMETPUIECKUX (YHKIIHIA,

MPUMEHATH (DYHKITUH I MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauana MaTeMaTH4YeCKOro aHAJIU3A:

UCIIONIb30BaTh TMPOU3BOJIHYIO JUIS HCCIEAOBaHHS (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HAXO0JIUTh HauOOJIbIIIee U HAUMEHBIIIEE 3HAYCHUSI (PYHKITUN HETPEPHIBHOM HA OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO ISl HaXOXKICHUSI HAWTy4YlIEro PelIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLUUATBbHO-DPKOHOMHYECKUX, 3a7adax, ISl ONPEICICHHUS] CKOPOCTU U YCKOPEHUSs
mporiecca, 3a1aHHOT0 (POopPMYIION MK TpaduKoMm;



CBOOOIHO ONIEPHPOBATh MOHATHSIMHU: IEpBOOOPa3Hasi, ONpeACIEHHBII HHTETPal, HAXOUTh
NEepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyine Hprorona-
Jleitbuuma;

HAaXOJHUTh IJIOMIAAN TNIOCKUX (GUTYP U 0OBEMBI T C TOMOIIBIO HHTETPAa;

UMETh TPEJCTAaBICHHE O MAaTeMaTHYECKOM MOJCIUPOBAHUHM HA INPHMEPE COCTABIICHUS
muddepeHINaTbHBIX YPaBHEHHUI,

pemarh NpUKIagHble 33aud, B TOM YUCIIE COLMAIBHO-DKOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBaMH MaTeMaTHYeCKOro aHAJIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne KosnunyectBo yacos

o/ HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Beero Kontpoabubie IlpakTnueckue

padoThI padoTsbI
1 MHOX€ECTBO NEUCTBUTENBHBIX YKicesl. MHOrowieHsl. Panmonaibusie 24 1
ypaBHEHHsI 1 HepaBeHCTBA. CUCTEMBI TMHEHHBIX YpaBHEHHHA

2 Oyukuuu U rpaduku. CreneHHas GyHKIHS C LEIbIM oKa3aTeieM 12 1
3 Apudmernaeckuit KopeHb N-0ii crenenu. MppannoHanbHbIe ypaBHEHHS 15 1
4 [TokazarenpHas pynkuus. [lokazarenbHble ypaBHEHUS 10 1
5) Jlorapudmuueckas pynkus. Jlorapugmuyeckre ypaBHEHHUS 18 1
6 Tpuronomerpruyeckue BoIpa)KeHUS U ypaBHEHUS 22 1
7 [TocnenoBaTeabHOCTH M IPOTPECCUN 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 5 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoaunuecTBO 4acoB

Jr:[;-)n HaumeHoBaHue pa3esioB M TeM NPOrPaMMbl Beero Kontpoabhbie  [IpakTuueckue
padoThI padoTsbI
HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOTHOMN 22 1
[TepBooOpasHast 1 HHTETpa 12
3 I'paduxu Tpuronomerpuyueckux GyHkuuid. Tpuronomerpuyeckue 14 1
HEPaBCHCTBA
4 WppanmonansHble, moKa3aTeNbHbBIE U Jorapu(MuuecKrie HepaBeHCTBA 24
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
7 CucreMbl paloHaTBHBIX, UPPANMOHAIBHBIX TTOKA3aTEIbHBIX U 12 1
norapu()MUYECKUX ypaBHEHUI
8 3amaqu ¢ mapameTpamMmu 16
9 [ToBTOpeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

KoanuecTBo yacoB

Ne Tema ypoxa Konrtposnbupie| J/IeKTPOHHBIE IH(DPOBBIC
n/n padoThl o0pa3oBaTebHbIE pecypchl
Bcero
[ToBTOpenue. Bripaxxenus. YpaBHeHus. 3ajaull HA ypaBHEHUSI. 1
IToBTopenue. CuCTeMbl ypaBHECHUH. 1
Hepasencrsa
. https://resh.edu.ru/subject/lesson/4726/co nspect/198222/
MHO)KCCTBO, Oorepanuy HaJ MHOXKCCTBAMU U UX CBOMCTBA 1
https://nsportal.ru/shkola/informatika-
JHuarpammsl Diinepa-Benna. [IpumeHnenne TeopeTiko- 1 iikt/library/2014/09/23/ispolzovaniediagramm-eylera-venna-
MHOYKECTBEHHOTO armnapaTa JJisl peLIeHUs 3134 pri-reshenii
https://www.yaklass.ru/p/algebra/10klass/deistvitelnye-
chisla-
Paruonarnbubie uncna. OObIKHOBEHHBIE H JIECATHYHBIE 1POOH, 1 9102/ratcionalnye-chisla-povtorenie11250/re-7b0dbb97-
IIPOLCHTHI, 6€CKOH€‘IHBI€ NEPUOANICCKUC I[pO6I/I 3a3f_492d_9f12_
58344794dlac
. https://resh.edu.ru/subject/lesson/6847/st art/237920/
[Ipumenenne apoOeii U MPOLICHTOB IS PEIICHHS MPUKIIAIHBIX 32149 1
https://resh.edu.ru/subject/lesson/6847/st art/237920/
[Iprmenerne apoOei U MPOLIEHTOB AJIs PeIISHIS TPUKIIAAHBIX 3a/1a9 1
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https://www.yaklass.ru/p/algebra/10klass/deistvitelnye-
chisla-9102/ratcionalnye-chisla-povtorenie11250/re-

8 JeiicTBuTenbHbIC Yncha. PalioHaNbHBIC U HPPALMOHATBHBIC YHCIIA 7b0dbb97-3a3f-492d-9f12-58344794d1ac
o https://resh.edu.ru/subject/lesson/4730/co nspect/149072/
9 Apupmernueckne onepanyy ¢ 1eHCTBUTEIFHBIMU YHCIAMHI
https://oblakoz.ru/conspect/534389/modul
10 Moyns NefiCTBUTEIFHOTO YHCIIAa U €0 CBOUCTBA -deystvitelnogo-chisla-i-eqo-svoystva
1 [MpuOnrKEHHBIE BEIYMCIICHHS, PABUIIA OKPYTJIEHHS, TIPUKHUIKA U httpsf/ / obl_ako_z.ru/ conspect/534390/ pribli_z hennye-
OLIeHKA Pe3yJIbTaTa BHIYHCICHH vychisleniya-i-ocenka-rezultatavychisleniya
12 BxoaHasi aIMUHHCTPATHBHAS KOHTPOJIbHAsI padoTa
OCHOBHbBIE METO/IbI PELICHUSI LEIbIX U JPOOHO-PAIIMOHATBHBIX https://sigma-center.ru/rational equations
13 YPaBHEHUH U HEPABEHCTB
1 OCHOBHBIE METO/IbI PENIEHUS [ETBIX U JPOOHO-PAHOHATBHBIX https://sigma-center.ru/rational _equations
ypaBHEHUIA i HEPABCHCTB
15 MHOTOUJIEHBI OT OJJHOM HIepeMeHHO. JleneHne MHOTOYIeHa Ha https://ya-znau.ru/znaniya/zn/260
MHOTOWIEH ¢ octatkoM. Teopema Besy
16 MHOTOuJIeHBI ¢ IeTbIMU K03 puimentamu. Teopema Buera https://urok.1sept.ru/articles/521321
. . https://resh.edu.ru/subject/lesson/3812/st art/158950/
17 Pemenre cucteM JIMHEWHBIX YpaBHEHHUH
18 PelueHne CHCTeM JIMHEHHBIX ypaBHCHHUIA https://resh.edu.ru/subject/lesson/3812/st art/158950/
Martpuiia CHCTEMBI JTHHEHHBIX ypaBHEeHHH. ONpeaennuTes MaTPUIIbI https://studfile.net/preview/7516014/page:2/
19 2x2, ero reOMeTpUYECKUN CMBICI U CBOMCTBA; BEIYUCIIEHHUE €r0
3HAUEHHS
20 Onpenenuresib MaTpULpl 2X2, €ro0 TeOMETPHIECKUM CMBICI U https://studfile.net/preview/7516014/page:2/

CBOﬁCTBa; BBIYUCJICHUEC €TI0 3HAYCHUA
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HpI/IMeHeHI/Ie OIPEACIUTECIIA AJIA pECIICHUS CUCTEMbI JIMHEHHBIX

https://studfile.net/preview/5680005/page

21 " 2
ypaBHEHUH
Pewrenne npukiIa gHbIX 38124 C HOMOIIBIO CUCTEMBI JINHEHHBIX https://multiurok.ru/files/zadachi-nasostavlenie-
22 ypaBHEHHit uravnenii-i-ikh-sistem.html
Pemenue MpUKIaAHBIX 331249 C TOMOIIBIO CHCTEMbI JINHEHHBIX https://multiurok.ru/files/zadachi-nasostavlenie-
23 ypaBHeHMi uravnenii-i-ikh-sistem.html
o4 Kontpoabnas padora Nel "PanuoHanbHble ypaBHeHUs U
HepaBeHcTBa. CucTeMbl JTUHEHBIX YPABHEeHMI"
DOyHKIWMsA, CIOCO0bI 3a1aHus QYHKIHH. https://nsportal.ru/shkola/algebra/library/2
25 B3anMHO 06paTHbIC (HYHKIIHH. 013/11/21/otkrytyy-urok-po-temefunktsiya-ponyatie-
Komnosuius dyHKuuit sposoby-zadaniyaosnovnye
2 T'padmx dyHKIIH, DICMEHTAPHERES IPEOBpPA30BAHI TPadHKOR htt?i:(//foxford.rUIW|k|/matemat|ka/preobr azovaniye-
dyHKumit gratikov
27 O0macTh Onpe/ieTIeHUs] 1 MHOXKECTBO 3HaYeHu# QyHkiuu. Hymu https://foxford.ru/wiki/matematika/svojstv a-funkcii
¢byuknun. [IpoMeXyTKH 3HAK IIOCTOSHCTBA
. . https://100urokov.ru/predmety/urok-1funkcii
28 YéTHple U HEYETHBIC (QYHKIIUH.
IMepuoanueckue GpyHkipn. [IpoMex)yTKH MOHOTOHHOCTH ()yHKIIHH https://resh.edu.ru/subject/lesson/3966/st art/201135/
29 Makcumymbl 1 MUHUMYMBI QyHKIH. Hanbomnbiree n HauMeHbIIee https://resh.edu.ru/subject/lesson/3987/co nspect/273809/
3Ha4YeHUE (PYHKLHH HA TPOMEKYTKE
. . https://resh.edu.ru/subject/lesson/5175/co nspect/326684/
30 Jluneiinas, kBagpaTudHas U APpOOHOIMHEHHAS () YHKIIH
31 DiieMeHTapHOE UCCIIEI0BAHKUE W TIOCTPOSHUE MPAPHUKOB ITHX https://resh.edu.ru/subject/lesson/4016/co nspect/225681/
GbyHKIHN
32 DneMeHTapHOE UCCIIeIOBAHUE U OCTPOCHHE rPaUKOB ITHX https://resh.edu.ru/subject/lesson/4016/co nspect/225681/
byHKIUH
33 CrereHs ¢ LesIbIM TT0Ka3aTeneM. bunom https://100urokov.ru/predmety/urok-6stepen-s-celym-
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CgoiicTBa 1 rpadK KOpHS N-0H CTENEHH Kak (GYHKIIMHA 00paTHOMN

https://foxford.ru/wiki/matematika/funktsi ya-koren-n-

49 CTETICHU C HaTypaJbHBIM II0Ka3aTeleM stepeni
50 CgoticTBa 1 Tpad MK KOPHS N-0if CTEMECHN KaK (QYHKITHHA 0OpaTHOM https://foxford.ru/wiki/matematika/funktsi ya-koren-n-
CTETICHU C HaTypaJbHBIM II0Ka3aTeIeM stepeni
Kontpoabnast padora Ne3 "CBoiicTBa u rpaguk KOpHS N-oi
51 crenenn. Uppannonansnbie ypaBHeHus'"
https://100urokov.ru/predmety/urok-10racionalnyj-
52 CreneHb ¢ palMOHaIBHBIM MOKa3aTeNleM U €€ CBOHCTBA pokazatel
https://100urokov.ru/predmety/urok-10racionalnyj-pokazatel
53 CreneHb C pallMOHAILHBIM MTOKa3aTeleM U € CBOMCTBa
54 CTenenp ¢ panroHaTbHEIM TTOKA3aTeNeM H 68 CBOICTBA https://100urokov.ru/predmety/urok-10racionalnyj-pokazatel
55 [okasaTenbHas (GyHKIHS, e CBOHCTBA U rpaduK https://resh.edu.ru/subject/lesson/3841/co nspect/225572/
. https://youclever.org/book/reshenieuravneniy-neravenstv/
56 Hcnonp3oBanue rpaduka GyHKINUN IS PEIICHHUS YPaBHCHHN
o7 Hcnons3oBanue rpaduka GyHKIUN IS PELICHUs] YPaBHCHUH https://youclever.org/book/reshenieuravneniy-neravenstv/
INokasarenbHbie ypaBHeHUs. OCHOBHbBIE METO/IbI PELICHUS https://resh.edu.ru/subject/lesson/5627/co nspect/159320/
58 MOKa3aTeJIbHBIX ypaBHEHUN
INokasarenbHbie ypaBHeHUs1. OCHOBHbBIE METO/IbI PELICHUS https://resh.edu.ru/subject/lesson/5627/co nspect/159320/
59 MOKa3aTeJIbHBIX ypaBHEHUN
60 [Moka3arenbHbie ypaBHeHHs. OCHOBHBIC METOJIBI PEIICHUSI https://resh.edu.ru/subject/lesson/5627/co nspect/159320/
MOKa3aTeJbHBIX yPaBHEHUN
61 KonrpoabHnas padora Ned
"Tloka3aTeasHas pyukuus. Iloka3zaTejabHble ypaBHeHHs'"
62 TMoJ1yrof0Bast KOHTPOILHAS PAGOTa https://resh.edu.ru/subject/lesson/5753/co nspect/272573/
63 Jlorapu¢m uncna. Coiicta gorapupma https://100urokov.ru/predmety/urok-8logarifmy
64 Jlorapudm uncna. Coiictsa orapudma https://100urokov.ru/predmety/urok-8logarifmy
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65 JleCSTHUHBIC U HATYPAIbHbBIC TOrapu(MBbI https://100urokov.ru/predmety/urok-8logarifmy

66 JleCATHYHBIC U HATYpaIbHbIE JTOrapHpMbI https://100urokov.ru/predmety/urok-8logarifmy

67 [IpeoOpa3oBaHue BEIPAKCHUI, CONEPIKAIIUX JIOTAPUHMBI https://100urokov.ru/predmety/urok-8logarifmy

68 Ipeobpa3zoBaHue BHIPAKEHHI, COEPKALINX JTOTapHPMbI https://100urokov.ru/predmety/urok-8logarifmy

69 TTpeoBpasoBaHme BHIpakeHHii, CoepKAIIIX TOrapHpMbI https://100urokov.ru/predmety/urok-8logarifmy

70 Jlorapumudeckast GyHKIHS, 66 CBOMCTBA U TpaduK https://100urokov.ru/predmety/urok-8logarifmy

71 Jlorapudmudeckas (yHKIWs, eé CBOHCTBA M TpaiK https://100urokov.ru/predmety/urok-8logarifmy

72 HUcnonb3oBanue rpaduka QyHKIUM JUIS PENIEHUS yPABHEHHUH https://100urokov.ru/predmety/urok-8logarifmy

73 Hcnonp3oBanue rpaduka GyHKIUH ISl PELICHUS] ypaBHEHHIMA https://100urokov.ru/predmety/urok-8logarifmy

74 Jlorapupmudeckue ypaBaeHuss. OCHOBHBIE METO/IBI PEILICHUS https://resh.edu.ru/subject/lesson/4732/co nspect/198841/
norapu()MHUYECKUX ypaBHEHHUI

75 Jlorapupmudeckue ypaBaeHuss. OCHOBHBIE METO/IbI PEIICHHS https://resh.edu.ru/subject/lesson/4732/co nspect/198841/
sorapu(hMHUECKUX YpaBHCHUN

76 Jlorapupmudeckue ypaBaeHust. OCHOBHBIE METOJIBI PEIICHUS https://resh.edu.ru/subject/lesson/4732/co nspect/198841/
norapu()MHUYECKUX ypaBHEHHI

77 PaBHOCHIIbHBIC MIEPEXOIbI B PEIICHUHU JIOTApU(PMUUCSCKUAX YPABHCHHUI https://urok.1sept.ru/articles/569331

78 PaBHOCHIIbHBIC MIEPEXO/IbI B PEIICHUHU JIOTApU(DMUUCSCKAX YPaBHCHUN https://lektsii.org/10-51672.html

79 KonTtpoabnas padora NeS:
"Jlorapupmuyeckasi pynkuus. Jlorapupmmudeckne ypasHenus'

80 CuHyC, KOCHHYC, TAHTEHC ¥ KOTAHTEHC YHCIOBOTO apryMeHTa https://resh.edu.ru/subject/lesson/6019/st art/199181/

81 CHHyc, KOCHHYC, TAHTGHC H KOTAHTCHC TMCIOBOTO apryMEHTA https://resh.edu.ru/subject/lesson/6019/st art/199181/

82 ApKCHHYC, apKKOCHHYC U apKTAHTEHC YKMCIIOBOTO apryMEHTa https://100urokov.ru/predmety/urok-4prostejshaya-

P e ap 4 P pryM trigonometriya
https://100urokov.ru/predmety/urok-4prostejshaya-
83 APKCHHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMEHTa

trigonometriya
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Tpuronomerpuueckas OKpy>KHOCTb, OIIPE/ICIICHAE

https://100urokov.ru/predmety/urok-2funkcii-

84 . - - -
TPUTOHOMETPUYECKUX (PYHKIMIT YHCIOBOTO apryMeHTa trigonometricheskie
85 TpuronomerpuyecKas OKpYKHOCTb, ONPEICICHHE https://100urokov.ru/predmety/urok-2funkcii-
TPUTOHOMETPUICCKUX CI)yHKI.lPIfI YHUCJIOBOT'O apryMEHTa triqonometricheskie
86 OCHOBHBIE TPHTOHOMETPUYECKHE HOPMYJIBI https://100urokov.ru/predmety/urok-3preobrazovanie-
trigonometricheskie
87 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYJIBI https://100urokov.ru/predmety/urok-3preobrazovanie-
trigonometricheskie
OCHOBHBIE TPUTOHOMETPHUIECKUE (HOPMYIIBI https://100urokov.ru/predmety/urok-3preobrazovanie-
88 trigonometricheskie
OCHOBHBIE TPUTOHOMETPUIECKUE (HOPMYITBI https://100urokov.ru/predmety/urok-3preobrazovanie-
89 trigonometricheskie
90 [Ipeobpa3oBaHie TPUTOHOMETPHICCKUX BHIPAKEHHI https://resh.edu.ru/subject/lesson/4324/c onspect/199617/
91 ITpeoGpa3zoBaHie TPUTOHOMETPHICCKUX BBIPAKCHHI https://resh.edu.ru/subject/lesson/4324/co nspect/199617/
N https://resh.edu.ru/subject/lesson/4324/co nspect/199617/
92 [Ipeobpa3oBaHue TPUTOHOMETPUICCKAX BEIPAKCHUH
93 [peo6pa3zoBanne TPUTOHOMETPHICCKUX BBIPAKCHU I https://resh.edu.ru/subject/lesson/4324/co nspect/199617/
94 Pemenue TpUrOHOMETPUUECKUX YPaBHEHHUIA https://resh.edu.ru/subject/lesson/6320/co nspect/200019/
95 Peuerre TpUrOHOMETPUYECKUX YPaBHEHUI https://urok.1sept.ru/articles/593441
https://www.yaklass.ru/p/algebra/10klass/trigonometriches
- . kie-uravneniia9145/metody-ispolzuemye-dlia-
Peuuiene TPHIOHOMETPHHECKHX ypaBHCHHI resheniiatrigonometricheskikh-uravnenii-
9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
. https://youclever.org/book/trigonometrich eskie-
97 Pewienne TpUroHOMETpUYECKUX YpaBHEHUM -
uravneniya-1/
https://youclever.org/book/trigonometrich eskie-
98 Pemenue TpuroHoMeTpU4ECKUX ypaBHEHHH uravneniya-1/
. https://youclever.org/book/trigonometrich eskie-
99 PeuieHre TpUroHOMETPUYECKUX YpaBHEHUI

uravneniya-1/
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA
Anre0pa 1 Havana MareMaTudeckoro ananmsa,l0-11 kmaccer: y4ueb. s o0mieoOpas3oBar.

yapexaeHuii: 6azoBbiii ypoBenb /[ILI.A. Anmumos, FO.M. Konsrun, M.B. Tkavesa u ap.].M.:
[Ipocsemenue. 2019

METOANYECKHUE MATEPUAJIbI AJIS1 YUUTEJA
Anre0pa 1 Havana MareMaTudeckoro ananmsa,l0-11 kmaccer: y4eb. as o0mieoOpas3oBar.

yapexaeHuii: 6azoBbiii ypoBenb /[ILI.A. Anmumos, FO.M. Konsirun, M.B. Tkavesa u ap.].M.:
[Ipocsemenue. 2019

Maremaruka: anredpa u Hauajga MaTEMaTUYECKOTO aHau3a, reoMeTpus. Anredpa u Havalia
MaTeMaTHYeCKoro aHanusa (6a3oBblil U yrinyOiaeHHbINH ypoBHH) (B 2 yacTsax) 10-11 kmacchl,
Mopakosuu A.T"., Cemenos I1.B. u gpyrue M.: OOO «M1OL] Muemo3una», 2019
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