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MOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro Kypca «Anredpa 1 Hauajia MaTeMaTHYeCKOTo
aHanu3a» 0a3oBoro ypoBHs st oOydaromuxces 10 —11 kiaccoB pa3paborana Ha
ocHoBe DenepanbHOTO TOCYIapCTBEHHOTO  00pa30BaTENbHOIO  CTaHIapTa
cpenHero obuiero o0Opa3oBaHus, ¢ YUETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUIA,
NOPEIBIBISIEMBIX K MaTeMAaTUYECKOMY OOpa30BaHUIO, U TPAIHUIMIA POCCUHCKOTO
oOpazoBanusa. Peanmuzaiusi mporpaMMbl OO€CTIeUMBAET OBIAJCHHE KIIOUYEBBHIMU
KOMIIETCHIIUSAMH, COCTABIISIONIMMU OCHOBY IIJISI CAMOPA3BUTHS M HENPEPBIBHOTO
00pa30BaHus, IETOCTHOCTHh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTUYeCKOTO aHAIN3a» SABIAETCS OJIHUM M3
HaumOoJjiee 3HAYMMBIX B MpOTpaMMe CTapileld IIKOJIbI, ITOCKOJBbKY, C OJHOH
CTOPOHBI, OH OOCCICUYMBACT HWHCTPYMCHTAIbHYIO 0a3y IS HW3Y4YCHHsS BCeX
€CTCCTBEHHO-HAYYHBIX KYpCOB, a C JIPYrOd CTOPOHBI, (POPMHUPYET JIOTHICCKOE U
a0CTpaKTHOE MBIIUICHUE YYalllUXCi Ha YpPOBHE, HEOOXOIUMOM [IJIi OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJaJeBalOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKOM opme.

Kypc anrebpbl 1 Hauanm MaTeMaTHYECKOTO aHaIN3a 3aKIaIbIBA€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUSA 3aKOHAMU (U3UKH, XUMHUH, OMOJOTHUH, TOHHUMAaHUS
OCHOBHBIX TEHJCHIIMA OSKOHOMUKHM U OOIIECTBEHHOW JKM3HU, I[O3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCTOJIb30BaTh UX B MOBCEIHEBHON XM3HU. B TOXke Bpemsi OBIaJeHUE
a0CTpaKTHBIMU U JIOTHYECKH CTPOTMMH MaTEeMaTHYECKUMHU KOHCTPYKIHSIMHU
pa3BHBAcT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKJICHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETHU3AINI0, a0CTparupoBaHue u
aHanoruto, GopMHUpPYeT KpeaTUBHOE M KpUTHYECKOE MbINUIeHHe. B xonme
U3y4deHHUs] anreOpbl W Haval MaTeMaTHYEeCKOTO aHalud3a B CTapliedl MIKoie
ydamuecs — MOJy4YaloT HOBBIM  OMBIT  pEIIEHUS  MPUKIAAHBIX  3ajad,
CaMOCTOSITEIILHOTO MOCTPOCHUS MAaTEMAaTUUYECKUX MOJIEICH pPEealbHBbIX CHUTYyaIuil
W UHTEPNpETAly TOJYYCHHBIX PEIICHUW, 3HAKOMSTCS C TNpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TPHUPOJE, HAYKE M B HCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMH OTKPBITHSIMU M X aBTOPAMH.

Kypc obnmamaeT 3HaYMTETHLHBIM BOCIUTATEIHHBIM TOTCHIIMAIOM, KOTOPBIN
peanusyercs Kak yepe3 yuyeOHbId MaTepuall, COoCOOCTBYIOMIHMN (OPMHUPOBAHUIO



HAy4YHOTO MHUPOBO33PEHUS, TaK U uepe3 chenudpuky ydeOHOU NeAaTeIbHOCTH,
Tpedyromei CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOJIOKUTEIBHON
KOHIICHTPAIIM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yybTar.

B ocHoBe Meromuku oOydeHuss anreOpe M HadajlaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JeATeIbHOCTHBINA MPUHIIUI O0Y4YCHUSI.

CtpykTypa Kypca «AnreOpa ¥ Hayajla MaTEMaTHYECKOTO aHaIu3a»
BKJIIOUAET CIEAYIOUIME COAEPKATEIbHO-METOAUYECKUE JuHuUU: «Yucna u
BBIYHUCIICHUS», «DyHKIMU U Tpadukuy, «YpaBHEHUs] U HEpaBeHCTBa», «Hauana
MaTeMaTU4ecKoro anaiausa», «MHOXkecTBa U JorMka». Bce OCHOBHbIE
COAEPKATEITbHO-METOJANYECKUE JIMHUMA M3Y4YarOTCS Ha TPOTSKEHHU JIBYX JIET
oOydeHus B CTapIieil IIKOJE, €CTEeCTBEHHO JOTMOJHSS APYT Apyra U MOCTENEHHO
HACBHIIAsICh HOBBIMHU TeMaMHM U  pa3aenamMu. JlaHHBI Kypc  SIBISETCS
WHTETPATUBHBIM, TIOCKOJBKY OO0BEAUHSECT B cebe coaepkaHue HECKOJIbKUX
MaTeMAaTHYEeCKUX JUCIHUIUIMH: anredpa, TPUTOHOMETPHS, MaTEeMaTUYECKUN
aHaJiu3, TEOpUsi MHOXKECTB U Jp. [lo Mepe Toro kak ydamniuecsl OBJIaJIEBAIOT BCE
Oojiee UIMPOKMM MATEMaTHYECKUM ammapaToM, Yy HHUX [OCIeI0BaTeIbHO
dbopMupyeTcs U1 COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMaTHUYECKYH) MOJICIb
peaqpHOM CHUTyalluu, TPUMEHSATHh 3HAHUWSA, TOJYYEHHBIE B Kypce «Anredpa u
Hayaja MaTEMaTHYECKOTro  aHajau3a», JUIsi  PEIICHUs  CaMOCTOSITEIbHO
chopMyJIUpOBAaHHOW MaTeMaTUYECKOM 3ajadd, a 3aTeM HWHTEPIPETHPOBATH
MOJTyYE€HHBIN pe3yJibTarT.

ConepxarenbHO-MeTOIUYECKas JIMHUA «Hucna U BBIYUCICHUS 3aBeplIacT
(dbopMupoBaHUE HABBIKOB MCITOJIB30BAHUS JICUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTO B OCHOBHOW mikoJyie. B crapiieil mikojie ocob6oe BHHUMaHUE YACISICTCS
(GbOpMUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKIIOYAIOMIUX B ceOs
UCITOJIb30BaHUE PA3TUYHBIX (OPM 3aMKMCH JCHCTBUTEIBLHOTO YHCIIA, YMEHHUE
pallMOHATILHO BBINOJHATh JACHCTBUS C HHUMM, J€JaThb MNPUKUAKY, OLIEHHBATH
pesynbrar. OOyuaromuecs MOJYYarOT HAaBBIKKM NPUOIMKEHHBIX BBIYMCICHHM,
BBITIOJTHCHUS JCHCTBHM C 4YHCIIaMH, 3allMCaHHBIMH B CTaHIapTHOW dopme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BHIPAXKEHHUIA.

JIunusa «YpaBHEHUS U HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSKEHUH BCETO
oOydeHHsI B CTaplieil IIKOJIe, TMOCKOJIbKY B KaXXIOM pasjelie MpOTrpaMMBbl
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIOMIMX 3a7a4u. OOyyarommecs OBIaJAeBaOT
pPa3IMYHBIMUA METOJAMHU PELICHUSI LENbIX, PALMOHAIBHBIX, HPPALUOHAIbHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUUECKUX W TPUTOHOMETPUYECKHX YpaBHEHUH,
HEPAaBEHCTB M UX cucrteM. IlodydyeHHble yYMEHHUSI HCHOJIB3YIOTCS TMpHU
uccinenoBaHud (DYHKIUNA € TOMOIIBIO MPOU3BOJHOM, PEIICHUH MPUKIATHBIX
3a/1a4 ¥ 3a/1a4 Ha HaX0XKJIeHUE HanOOJIbIINX U HAUMEHBIIUX 3HAYCHUN (PYyHKIIHH.



JlanHas copeprkaTenbHas TMHUS BKIIFOYAET B ce0s Takke (OpMHUPOBAHUE YMEHUH
BBITIONIHATH pacy€Thl Mo (GopmynaM, mpeoOpa3oBaHUsS IEIBIX, PANHMOHATBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUN, a TaKKe BBIPAXKCHUH,
collepKallluX CTEIEeHW W JorapudMbl. biaromaps W3ydeHUIO anreOpandecKoro
Marepuajia MPOUCXOIUT JallbHEWIee  pPa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINUICHUS YyYaIuxcs, (OPMHPYIOTCS HaBBIKA JICTYKTUBHBIX
paccykaeHu#d, pabOTBl ¢  CHMBOJBHBIMH  (QopMaMu,  TPEICTaBICHUS
3aKOHOMEPHOCTECH M 3aBUCUMOCTEH B BHJIC PaBEHCTB W HEPABEHCTB. AureOpa
npeniaaraet 3(QQGEKTHBHBIC HMHCTPYMEHTBI IS PEHICHUS MPAKTUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKA HAYKH.

ConepxarenpbHO-MeTOAMYECKass JIMHUA «DyHKIUA W TpaQuKH» TECHO
NeperieTaeTcss ¢ JAPYTMMH JUHUSAMU Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIIC
3a7a€T TMOCJEI0BATEIbHOCTh H3Y4YE€HUs Mmarepuana. H3yyeHue CTEeneHHOM,
MOKAa3aTeIbHOM, JIOTapU(DMHUYECCKOM ¢ TPUTOHOMETPUYECCKUX (QYHKIMHA, WX
CBOWMCTB M TpaHKOB, UCIOJIb30BaHUE (PYHKIUH JIJI pENICHUS 3a7ad U3 JPYTUX
y4eOHBIX MPEAMETOB M PEaJIbHOM KU3HU TECHO CBS3aHO KaK ¢ MaTeMaTHYCCKUM
aHAJIM30M, TaK M C pelIeHWeM ypaBHEHHMU W HepaBeHCTB. llpu 3ToM Oosnbioe
BHUMaHue ynensiercss (GOpPMHUPOBAHUIO YMEHHUS  BbIpaxaTb  (opMmysamMu
3aBUCUMOCTH MEXJYy pa3IUYHbIMM BEJIUYMHAMH, HCCIIEOBAaTh TOJYy4YECHHbIE
byHKIIMU, CTpoUTh HX Tpaduku. MaTtepuan 53TON coAepKaTEIbHOU JIMHUH
HaIleJIeH Ha pa3BUTHE YMEHUH ¢ HAaBBIKOB, IIO3BOJISIONIUX  BBIPAXaTh
3aBUCUMOCTH MEXJYy BEIMYMHAMU B pa3NU4YHOW (opMme: aHAIUTHUYECKOH,
rpaduyeckoi u  ciloBecHoW. Ero wm3ydeHume CrocoOCTBYeT pPa3BUTHIO
AITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETHU3AIUH,
UCIIOJIb30BaHUIO aHAJIOTUM.

ConepxarenpHas nuHus «Hauama MareMaTHyeckoro aHalivz3ay IO3BOJISICT
CYIIECTBEHHO PACIIUPHUTH KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIATHBIX 3a]1ad,
JOCTYITHBIX 00YYaIONMUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTh MCCIIEIOBAThH U
cTtpouth rpaduku (YHKIHNA, ONPEAENiITh WX HaWOOJbIINE W HAWMEHBIIUE
3HAYEHUs, BBIYUCIIATH IIOMAAA GUTYP U OOBEMBI TeN, HAXOAWTh CKOPOCTU U
yCKOpeHHs TmporieccoB. JlaHHas cojepkaTeNbHAss JUHUS OTKPHIBA€T HOBBIC
BO3MOXHOCTH TIOCTPOCHHUS MaTEeMaTHYECKUX MOJENEeH pPEalbHBIX CHUTYaIlHid,
HAXOXXJCHUSI HAWIYYIIEr0 PEMICHUS B MPUKIAIHBIX, B TOM YHCJE COIUATHHO-
HPKOHOMHYECKHUX, 3ajja4aX. 3HAKOMCTBO C OCHOBAMH MaTEeMaTHYE€CKOTO aHAJIHM3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATTEHO-TIOTHIECKOTO U KPEaTUBHOTO
MBINIIICHUSI, (OPMHUPOBAHUIO YMEHHM pAclO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B Hayke, TEXHHKE M HCKyccTBe. OOydaromuecs Y3HAIOT O



BBIJAIOIUXCA PE3yabTaTax, IOJYYECHHBIX B XOAE pPa3BUTUSA MaTEMATUKU Kak
HayKH, U UX aBTOpaXx.

ConepxarenbHO-METOANYECKAs TMHUA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
IIOCBSAIIEHA  JJEMEHTaM TEOPUU MHOXKECTB. TE€OpPETUKO-MHOKECTBEHHBIE
[IPEICTABJICHUS IIPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKU U Ipeiararor
HanOoJiee YHUBEPCAIbHBIN SA3bIK, OOBEIUHSIONIUN BCE pa3/ieibl MAaTEMATHUKU U €€
IIPUJIOKEHU M, OHU CBA3BIBAIOT PAa3HbIC MATEMAaTUYECKUE AUCLMUIUIMHBI B €IMHOE
uenoe. [IoaToMy BaXKHO 1aTh BO3MOYKHOCTbH LIKOJBHUKY IOHUMAaTb TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MaTE€MaTUKH M HCIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICJIEH.

B kypce «Anrebpa M Hayaja MaTeMaTH4ECKOrOo aHajlu3a» IPUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHU4YE€CKOr0 MOJEIUPOBAHUSA, KOTOPBIE IIPU3BAHBI
chopMHpOBaTh  HABBIKM  TOCTPOCHHMS  MOJENEH  pealbHbIX  CHUTYyalluH,
UCCIIEZIOBAHUS 3TUX MOJIEJIEH ¢ MOMOUIBIO anmnapara ajireopsl ¥ MaTEMaTHYECKOT O
aHaJIN3a U MHTEPIPETALNU IIOJIYUYCHHBIX PE3yJIbTaTOB. Takue 3a1aHus BIJICTECHbI
B KaXIbI U3 pa3lesoB IPOTrpaMMBbl, IIOCKOJIBKY BECh MaTepual Kypca IIMPOKO
UCIIONB3YETCA JUIsl PELICHUs MPUKIAAHBIX 3axad. Ilpu pemreHun peanbHBIX
NPaKTUYECKUX 3aj]ad ydyallluecs pa3BUBAIOT HAOJIOJATEIbHOCTb, YMEHUE
HaXoJIWTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCs, HCIOJIb30BaTh AHAJIOTHIO,
000011aTh U KOHKPETU3UPOBATh Ipodiemy. JledaTenbHOCTh 1Mo (HOpMHPOBAHUIO
HABBIKOB PEILIECHUs NPUKIAJAHBIX 3a/1a4 OPraHU3yeTCs B IPOLIECCE U3YUYEHUS BCEX
TEM Kypca «Anredpa 1 Hauajaa MaTeMaTHUYE€CKOIO aHAIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM rmurane Ha wW3ydeHHE Kypca ainreOpbl W Hadal MaTeMaTHYeCKOTo
aHaju3a Ha 0a30BOM YpOBHE OTBOJUTCA 2 Yaca B Henenmo B 10 kimacce u 3 4aca B
Heaemo B 11 kacce, Bcero 3a nBa roja oOydenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncia. OOBIKHOBEHHBIE U JIECSATUYHBIC APOOU, MPOIEHTHI,
OecKOHEUHblE  MepuoAuYeckue aApodu. ApudpmeTuyeckue omnepauuu ¢
pallMOHAIBLHBIMUA  YMCIIaMHM,  TpeoOpa3oBaHUS ~ YHUCJIOBBIX  BBIPAKECHHIA.
[Ipumenenue apoOGel W TPOLEHTOB JJis peEIIeHUs TMPUKIAJHBIX 3a7ad M3
PAa3JIUYHBIX OTPACIEH 3HAHUN U PEATBHOW KU3HU.

JelicTBuTeNbHBIE 4YMCHA. PalmoHanbHbIE W UPPALUOHAIBHBIE YHCIA.
ApudmeTndyeckue omneparuu ¢ JAeUCTBUTENbHbIMU uuciamu. [Ipubmmxénnbie
BBIYMCIICHUS, TIpaBWjia OKPYIJICHWS, TPUKUIKA U OILIEHKa pe3yJbTara
BBIUHCIICHHM.

Crenenb ¢ uensiM  mnokazateneMm. CrangaptHas ¢opma  3amucu
NEeUCTBUTENIBHOTO uKciia. Vcmonb3oBaHWE MOAXOAAMICH (GOpMBI  3amUCU
JNEUCTBUTENBHBIX UYMCEN JJISI PEHICHUS] MPAKTUYECKUX 3aJad U MIPEACTaBICHUS
JAHHBIX.

ApudmeTndyeckuii  KOpeHb  HaTypallbHOM  cTemeHu. JleWcTBuUa  c
apu(pMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TAHT'€HC YHMCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30OBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPKCHHUM. OcHOBHBIC
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pellIEHHE HEpPaBEHCTBA.
Metox HHTEPBAJIOB.

Peuienre nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpU4ECKUX YpaBHEHU M.

[IprMeHeHne ypaBHEHHN U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuYHbIX 00JIacTel HAYKU U PeabHOM KU3HH.

DOyHKUNH U TPaPUKH

Oynkmms, crnocoObl 3amanus GyHKuu. [paduk  Gyskmuu. Bzaumuo
oOpaTHbIe (PYHKITHH.

OO6nacTp onpeaesieHUs] 1 MHOKECTBO 3HaueHu pynkuuu. Hynu Qynxuum.
[TpomexyTKu 3HAKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.



CrenenHasi pyHKIHSI C HATypaJIbHBIM U LIETbIM MOoKa3aTeiaeM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpa@uK KOpHS N-OW CTENEHU.

Tpuronomerpuyeckas OKPYXKHOCTb, ONPEACICHHE TPUTOHOMETPUUECKUX
(YHKIUN YKCIIOBOTO apryMEHTAa.

Hauana MmareMaTH4ecKoro aHajau3sa

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC MMOCJICOBATEIHLHOCTH.

ApudmeTndeckas u reomeTpruiecKkas nporpeccuu. beckoneuno yosiBaromas
reomeTpuueckas nporpeccusi. Cymma O€CKOHEUYHO yOBIBAIOIIEH T€OMETPUIECKOMN
nporpeccun. @opmysna CI0XKHBIX MPOIEHTOB. MCMoMb30BaHUE MPOTPECCUU A
pellIeHus pealibHbIX 3a7]a4 MPUKIAJHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOK€eCTBO, omnepaiuyu HajJ MHoKecTBamMu. Jluarpammel Ditiepa—BeHnHa.
[IpruMeHeHne TEOpEeTUKO-MHOXKECTBEHHOI'O ammapaTta Jisi ONMUCAHUS peabHBbIX
IIPOIIECCOB U SIBICHUM, PU PEIICHUH 3a7a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yucia 1 BHIYMCICHUA

HarypanbHbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIC JOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTapUPMBI.

[IpeoGpa3oBanre BBIPAKEHUN, COAEPKAIMMX CTEIIEHH C PAIMOHAIBHBIM
MIOKa3aTeJeM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3zaTenpHbIC YPAaBHEHHS U HEPABECHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

CucTtembl TMHEWHBIX YpaBHEHUM. PellieHrne NpUKIaIHbIX 3a7a4 ¢ TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTH4eCKUX 3aJad M 3ajlad W3 Pa3IMYHbIX 00JIacTel HayKh U peasibHOU
KU3HU.

DyHKUNM U TPAaPUKH



Oyukiusa. [lepuoaunyeckue @QyHkimuu. [IpoMexyTkn MOHOTOHHOCTH
¢yHkuuu. MakcuMymbl 1 MUHUMYMbl QyHKUMU. Haumbonbiiee n HammeHbliee
3HaueHuEe (PYHKIHMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue pyHKIMH, UX CBOMCTBA U IpadUKu.

[loka3arenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U IpaduKu.

Hcnonb3oBanue rpadukoB GYHKUMHA 11 pEIIeHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUUNA [Js MCCIEIOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEUICHUH 3a/ay U3 APYTUX Y4EeOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEIlIeHNUs HEPABEHCTB.

[IpousBonnass Qyuknuu. [eomerpuyeckuid U Qumyeckuit  cMmbICh
MIPOM3BOIHOM.

[IpousBoaHble  diaeMeHTapHbBIX  QyHKOUE.  DOopMynbl  HAXOXKICHUS
IPOU3BOJIHON CyMMBbI, TPOU3BEJCHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHnne Mpon3BOHON K UCCIeTOBaHUIO (DYHKIIMI HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxieHne HauOoublero 1 HauMeHbIIEero 3HaueHust yHKIMY Ha
OTpE3KE.

[IpumeHeHne NpOM3BOMHOM Ui HAXOXKICHUS HAWIYYIIero peuieHus B
OPUKJIAIHBIX 3aJadax, s OIPEIEICHHUs CKOPOCTH MpoLecca, 3aJaHHOro
dbopmymoit uiam rpadgukom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNurterpan, ero reoMmeTpuueckuii u (GU3WYECKHN CMBICH. Bbruncienue
uHTerpana mo popmyne Herorona—JleliOuumna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpeamera «MartemaTukay ITOJDKHO oOecreurBaTh
JOCTH)KEHUE Ha YpPOBHE cpeaHero oOmiero o0pa3oBaHUS — CJIEAYIOIIUX
JUYHOCTHBIX, METANIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOTPAMMbl Yy4eOHOro mMpeaMeTa
«MatemaTtukay XapakTepHU3yITCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOPMUPOBAHHOCTHIO  TPaXJAHCKOM  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOT'O YUJIEHA POCCUHCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
Opoleayp TpaxJAaHCKOro obmiecTBa (BBIOOPBI, OMPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJBHBIMU HMHCTUTYTAMU B COOTBETCTBHHM C HX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpPMHPOBAHHOCTBHIO POCCUMCKON IPaskITaHCKOW UJIEHTUYHOCTH, YBAKCHHUSI
K TpOLUIOMY M  HACTOSILIEMY PpOCCHUHCKOM MaTeMaTHKH, L€HHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSIM POCCUHCKMX MAaTEMaTUKOB M POCCUUCKOMN
MaTE€MaTHYECKOM IIKOJbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUHN B APYTUX HAyKaXx,
TEXHOJIOTHUSX, chepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHUEM TYXOBHBIX HEHHOCTEN POCCUHCKOTrO HApO/1a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUSA, JTHYECKOTO IOBEICHUS,
CBA3aHHOIO C  IPaKTHYECKUM TPUMEHEHHEM  JOCTH)KECHUHM HayKu U
NEATENIbHOCThIO  YYEHOr0; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOEHUE
YCTOMYHBOTO OyAyIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYAsl ICTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCyKICHUM;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

Pur3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHYeCKHEe 3HaHUS B
WHTEpEecax 3J0poBOoro u 0Oe30macHoro ooOpa3a KHU3HHU, OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY 370POBbIO (310pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM
3aHSATUA W OT/AbIXa, peryjspHas (Qu3anueckas aKTHUBHOCTB); (PU3HYECKOIO



COBEPIIECHCTBOBAHMUS, pu 3AHATUAX CIIOPTUBHO-03/10POBUTEIBHON
NEATEIBHOCTBIO.

TpynoBoe BoclIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTHU TPYAOJIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESTENIbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPHIIOKEHUSIMU, YMEHHEM COBEpIIAThb OCO3HAHHBIM BHIOOP
Oynymieit mpodeccu U Ppealru30BBIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIHOCOOHOCTBIO K MaTeMaTH4eCKoMY OOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha MPOTSHKEHWHM BCEW J>KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33724 MaTEMAaTHUECKON HATPaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJIOTMYECKOW KYJIbTYpPhl, MOHHUMAaHUEM BIIUSHUS
COIIMAIbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOAHON U COLMATIbHON
Cpelbl, OCO3HAHHEM TJIOOAIBHOTO XapakTepa »HKOJOTMYECKUX MpolieM;
OpUEHTAIIMEN HAa NMPUMEHEHHE MAaTeMaTUYECKUX 3HAHUW I pElIeHUs 3a7ad B
00JaCTH OKpYXalolel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB W OIEHKA HX
BO3MOYKHBIX NIOCJIEICTBUI JIs1 OKPYKArOIIEN CPEebl.

IleHHOCTH HaYYHOTO ITO3HAHUA:

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM U  OOIIECTBEHHON MpPaKkTUKH, I[OHUMAaHHEM
MaTeMaTUYeCKOW HayKu Kak c(depbl 4eIOBEYECKOM AesITeNbHOCTH, JTaloB €&
pa3BUTUA W 3HAYUMOCTU JUIA DPA3BUTHUS LMBUWIM3ALMH; OBJIAJCHUEM S3BIKOM
MAaT€MAaTUKA W MaTEMaTUYECKOM KYJIbTYpOM KaK CpPEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYILECTBIIATH NPOCKTHYI0 U HCCIEHOBATEIbCKYIO JESATEIBHOCTD
UHJVBUIYaJIbHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIC Pe3yJbTaThl OCBOSHUS IPOrpaMMBl y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTePU3YIOTCS OBJIQJICHUEM YHUBEPCaJTbHBIMU
NO3HABAMEIbHBIMU  OCUICMBUAMU,  YHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU
OelCmBUAMU, YHUBEPCATIbHBIMU Pe2YIAMUSHbIMU OelUCNEUSIMUL.

1)  Vuusepcanvhvie  no3masamenvmuvle  Oelicmeus, — 0OecneuusaOm
Gopmuposarue 06A308bIX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJcarnowe2o  Mupda,  NpuMeHeHue  J02UYEeCKUX,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

bazoBrble lornueckue 1enCTBUS:



BBISIBIATH M XapaKTepU30BaTh CYMIECTBEHHBIE TMPU3HAKH MaTeMaTHYECKUX
OOBEKTOB, TIOHSATHHA, OTHOIICHUH MEXIy TMOHATHAMH; (QopMyIHpoBaThH
OTIpeIeTICHHUS HOHATHUH; yCTaHaBINBAaTh CYIIIECTBEHHBI pU3HAK
KJaccu(UKanuy, OCHOBAaHMS i OOOOUIEHUS U CpPaBHEHHUS, KPUTEPUU
MPOBOIMMOTO aHAIIN3a;
BOCTIPUHUMATb, dbopMynupoBaTh U peoOpa3oBHIBATH CYXICHUSA:
YTBEpAUTENbHBIC U OTPHUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHEIC,
BBISIBIIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOPEUHS B
dakTax, JaHHBIX, HAOMIOJECHUSAX U YTBEPKACHUAX; TpEIiaraTb KPUTECPHH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U MTPOTHUBOPECUHIA;
JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKITIOUSHHUH 110 aHAJIOTHH;
IPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKICHUHN
(IpsiMBIE W OT TPOTHUBHOTO), BBICTPAUBATh apTyMEHTAIIUIO, TIPUBOIUTH MTPUMEPHI
Y KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY>KJCHHS M BHIBOJIBI;
BBIOMPATH CIIOCOO perieHust y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pellieHusi, BBHIOMpATh HauWOoJee TMOAXOMANIMA C YYETOM CaMOCTOSITEITHLHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nucciaen0BaTeNbCKUE 1EUCTBUS:
UCIIOJIb30BaTh BOMPOCHI KaK HCCJENOBATENLCKUM WHCTPYMEHT TO3HAHUS;
dbopMynupoBaTh  BOMPOCH,  (UKCUPYIOIIUME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OpMUPOBATH THUIOTE3Yy, apryMEHTHUPOBATh
CBOIO TIO3UIINIO, MHCHHE;
IPOBOAUTH CAMOCTOSITEIILHO CINIAHUPOBAHHBINM JKCIIEPUMEHT, MCCIEIOBAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOro OOBEKTa, SIBJICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMHU, TIPOIECCAMU;
CaMOCTOATENIHHO (OPMYIHPOBAaTh OO0OOIIEHHWS | BBIBOJBI 1O pe3yjbTaTam
NPOBEAEHHOTO  HAONIOJEHUS, UCCIEIOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaToOB, BEIBOJOB U 0000IECHNUH;
IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpolecca, a TakkKe BBIJBUIATH
IPEIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

PaGota ¢ uadopmanueii:
BBISIBIISITE  ACPUIIUTHI MHGOPMAINK, JAaHHBIX, HEOOXOAMMBIX IJisi OTBETa Ha
BOTIPOC U JJISI pEIICHUS 3a]1auu;
BBIOWpAaTh MHPOPMALMIO M3 HCTOYHHKOB PA3UYHBIX THIIOB, AHAIM3UPOBATH,
CHUCTEMATU3UPOBaTh W WHTEPNPETUPOBATH HH(POPMAIMIO PA3TUYHBIX BHUIOB U
dbopM mnpecTaBICHUS;



CTPYKTYPHPOBaTh HH(POPMAILMIO, MPEACTABIATh €€ B pa3IMYHBIX (dopMax,
WUTIOCTPUPOBATh TpadUuecKy;
OIICHMBATh HAIEXKHOCTh WHMOPMAITMH MO CAMOCTOSTEIIBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvnvle KOMMYHUKaGmMu@Hble Oelicmeus, 0becnedusaiom
chopMuUpo8aHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUUXCAL.

Ob61enue:
BOCIIPUHMMATh U (DOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCJIOBUSMHU U
IESIMU  OOIIEHUS; SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TTUCBMEHHBIX TEKCTaX, J1aBaTh IMOSICHEHUS IO XOJy PEIICHHS 3a7adH,
KOMMEHTHPOBATh TOJyYCHHBIN pPe3yJIbTaT;
B XO0JIc OOCYXJICHHUS 3ajJaBaTh BONPOCHI IO CYIIECTBY OOCYX IacMOW TEMBI,
npoOJIeMBbl, peIlaeMOi 3aJlayd, BBICKA3bIBaTh WJCH, HAIICIICHHBIC Ha TIOUCK
PEIICHMS; COTIOCTaBISATh CBOM CYXKICHHUS C CYXJICHHSIMH APYTHX YYaCTHHKOB
auaiora, OOHapy)XMBaTh Pa3IMYUe M CXOJICTBO IMO3MIIMKI; B KOPPEKTHOH (popme
(bopMyITMpPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEJICTABIIATh PE3yIbTaThl PEHICHUS 3aJadd, SKCICPHUMCHTA, WCCIICIOBaHUS,
IPOEKTa; CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajay
Npe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHU4ECTBO:
NOHMMATh M UCIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaJTbHON
paboThl TpH pelieHWH Y4eOHBIX 3a7ad; MPUHUMATHh II€JIb COBMECTHOMU
NEeSTENBHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboThI, pacupeneisiTh
BUIbI PabOT, JOTOBApUBATHCA, OOCYXKIAaTh MPOIECC M Pe3yJbTaT pabdOThI;
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;
y4acTBOBaTh B TPYNMOBBIX (opMax paboTel (0OCyXIeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ TITYPMBD» W HWHBIE); BBIMOIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JICUCTBHUS C JPYTMMU WICHAMH KOMAHJbBI; OIICHUBATH
KauecTBO CBOETO BKJIaJa B OOIMIUN MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aHMOICHCTBHS.

3) VHueepcanvnvie  pezynamugnvle  Oelicmeus, obecneuusarom
Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranuzanus:

COCTaBJIAITh IUJIAH, aJTOPUTM PELICHHUS 3aJa4u, BEIOMPATh CIOCOO pelIeHus
C y4éTOM HMEIIIUXCA PECYypCOB U  COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PELICHHM C YYETOM HOBOU
uHpopMaiuu.

CaMOKOHTpOJIb:



BIIaJIETh HAaBbIKAMM TO3HABATEIBHON pe(IEKCUU KaK OCO3HAHUsS COBEPIIAeMbIX
JNEUCTBUM U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB; BIAJETh CHOCOOAMHU
CaMOITPOBEPKH, CaMOKOHTPOJISt mpouecca M pe3ysibTara  pPeLICHUs
MaTeMaTHYEeCKOM 3a7a4u;

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3a7a4u,
BHOCUTHh KOPPEKTUBHI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HalJICHHBIX OIMKMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa LEIW U YCIOBHUSIM, OOBSICHATH MPUYUHBI
JTOCTHXKEHUST WM HEJIOCTUIXKEHUS PE3YIbTATOB JCSATEILHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenune yaeOHOro Kypca « Anredpa U Havajla MAaTEMaTUUECKOTO aHAJIN3a»
Ha YPOBHE CpeJHEero oOIiero odopa3oBaHUs JOJDKHO 00€CTeYMBaTh JOCTH)KCHUE
CJIEAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

10 KUIACC

Yucjia 1 BLIYUCJIEHUS

OnepupoBaTh TOHATHSIMHU: PAIMOHATIBHOE M JIEMCTBUTEIILHOE YMCIIO,
OOBIKHOBEHHAS M ICCATUYHAS IPOOH, MPOIICHTHI.

Beimonusate  apudmeTnyeckne — onepanuM ¢ palMOHAJIBHBIMH U
JIEHCTBUTEIBHBIMH YHCJIAMH.

BrInonHaTh mpuOImkEHHBIC BEIYUCIICHUS, UCIIONIB3YS MPAaBUIIa OKPYTIICHHUS,
JeNaTh MPUKUJIKY U OIIEHKY pe3yJibTaTa BHIUYMCICHUH.

OnepupoBaTh MOHSATUSIMU: CTENEHb C IEJBIM IOKa3aTelieM; CTaHAapTHas
dopma 3ammcu JICHCTBUTEIBLHOTO 4YHCIA, KOPECHb HATypajdbHOH CTCICHH,
HCIIOIb30BaTh TMOAXOIAMYI0 (GOpMYy 3amuch  JSHCTBUTCIBHBIX YHCEN IS
pEIICHUS TTPAKTUYECKUX 3a]]a4 U IPEICTABIICHUS TaHHBIX.

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJILHOTO YTJa;
HCII0JIb30BaTh 3aI1Ch MIPOU3BOJILHOTO yria yepes oOpaTtHbIe
TPUTOHOMETpHUYECKUE (HYHKITUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh TOHATUSAMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, HMppalMOHAIBHOE YpaBHEHHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHECHUE;

BeimonHATh npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUW W pEIIaTh
TPUTOHOMETPUYECKHUE YPABHEHHS.



BeinosiHATh mpeoOpa3oBaHMs LENbIX, PAllMOHAJIBHBIX W UPPALMOHAIBHBIX
BBIDQ)KEHUW M  pelaTh OCHOBHBIE THUINBI  IEJNBIX, pPAlUOHAIBHBIX U
MPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATP ypaBHEHUST W HEPABEHCTBA Il PELICHUS MaTEMaTUYECKUX
3a/1ay ¥ 3a]a4 U3 Pa3IMuHbIX 00J1acTel HAYKU U PEAIbHOM JKU3HU.

MopenupoBaTh pealbHblE CHUTyalldd Ha $3bIKE aireOpbl, COCTaBIATh
BBIDQ)KEHUS, YPABHEHMs, HEPABEHCTBA IO YCJIOBUIO 3aJladd, WCCIEI0BATh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajareopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh NMOHATUAMM: (QYHKLHSI, COCOOBI 3aJjaHusl (PYHKIIMH, 00JacTb
ONpeJeNIeHUs] U MHOXECTBO 3HAUCHUW (PYHKIUHU, Tpa@uK (PYHKIUU, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MOHSATUSAMU: UYETHOCTH M HEYETHOCTb (PYHKIMHU, HYIU
(GYHKIIUHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUUMA 715 pEelICHUs] YpaBHEHU.

Ctpoutb U yuTaTh rpadvKu JUHEHHON (YHKINUU, KBAAPATUYHOW (PYHKIUH,
CTENEHHOW (DYHKITUU C IIeJIbIM TTOKa3aTeJIeM.

Hcnonp3zoBaTh rpaduku GyHKIUM A8 KCCIENOBaHUS IPOLIECCOB U
3aBHCHMOCTEN MPH pEIICHUU 3a]a4 U3 IPYruX yuyeOHBIX NPEAMETOB U peanbHON
’KU3HU; BBIpAXXaTh (HOPMYIaMH 3aBUCUMOCTH MEXy BETUYUHAMU.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OneprpoBaTh TOHATUSMHU: TOCJIEIOBATEIbHOCTb, apudmMeTrnyeckas H
reOMETPUYECKas IIPOIPECCHUM.

OnepupoBaTh NOHATHUAMU: OECKOHEUHO YOBbIBaroIlas TIeoMeTpUuecKas
nporpeccusi, cymma 0€CKOHEUHO YObIBaIOIIEN T€OMETPUIECKON TPOrPEeCcCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIIEN0BATENBHOCTEN U IPOTPECCUM JJISI PELICHUS
peanpHBIX 3a7a4 IPUKIAJHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIEpallMU HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Juisl  ONHACAHMSA
peasbHBIX TPOLIECCOB U SBJICHUN, NMPU PEIICHUH 3a1ad U3 JAPYTUX Yy4eOHBIX
IIPEAMETOB.

OnepupoBaTh  NOHATUSMU:  ONpPENEIEHUE,  TEOpEMA,  CIIEJCTBUE,
NOKa3aTeNbCTBO.



11 KJIACC

Yucaa v BbIYMCICHUS

OnepupoBaTh MOHATHUSAMH: HATYpPAJIbHOE, LEIOE€ YMCIO; HCIOJb30BaTh
MPU3HAKHU JEJTUMOCTH LENIBIX YHCEN, Pa3I0KEHNE YUCIIA HA TPOCTHIE MHOXKHUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIIMOHAIIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHSAMU: JIOTapU(PM YHUCIa, ACCATUYHBIE U HATypaJibHbIC
JorapuMsl.

YpaBHeHUS ¥ HEPABEHCTBA

[IpumensT, CBOWCTBA CTENEHW Jisi TpeoOpa3oBaHUs  BBIPAXKCHMUI;
ONEPUPOBATH MOHATUSIMU: IOKA3aTEIbHOE YpPAaBHEHUE W HEPABEHCTBO; PEIIATH
OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BreinonHaTe mpeoOpa3oBaHUs BBIpAXEHUN, COAEpXKAIIUX JOorapu(msl;
OTIEPUPOBATH MOHATHIMU: JIOTAPU(PMHUUECKOE YPaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPAaBHEHUN U HEPABCHCTB.

Haxonuth penienus npocTeHnX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSIMU: CUCTEMA JIMHEHMHBIX YPABHEHUU U €€ pEIICHHUE;
UCIIOJI30BATh CUCTEMY JIMHEHHBIX YPAaBHEHUW [JIsl PEUIEHUS MPAKTUYECKUX
3a/1ad.

HaxonuTh pelieHus: NpoCcTEUIINX CUCTEM U COBOKYITHOCTEH palMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealbHbIE CHTyalldd Ha S3bIKE aireOpbl, COCTaBISATh
BBIPDAKCHUS, YpPaBHEHHS, HEpPABEHCTBA M CHUCTEMbl [0 YCJIOBUIO 3a/1ayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreOpsl.

DOyHKUNH U TPaPUKH

OnepupoBaTh TOHATHUSAMHU: TEepUOAMYECKas  (QYHKIUSA, TPOMEKYTKHU
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpemyMa (yHKIuuM, HauOonbliee u
HAaWMEHbIIIEE 3HAYCHUA (YHKIMU HA TPOMEKYTKE; HCIOJIB30BaTh UX s
UCCIe0BaHus (PYHKITNH, 3aJJaHHOU rpaduKoM.

OnepupoBaTh MOHATUAMH: TPaUKH MOKA3ATEIbHOH, JOrapuPMUIECKo U
TPUTOHOMETPUYECKUX (PYHKITUH; N300pakaTh UX HA KOOPAMHATHOW TIIOCKOCTH U
MCIIOIb30BaTh JJIsl PEIICHUS] YPAaBHEHUN U HEPABEHCTB.

N3006pakaTe Ha KOOPAMHATHOMN TUIOCKOCTH TpadUKH TUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BaTh UX JJIS PELICHUSI CUCTEMBI JINHEHHBIX YPaBHEHHUIA.

Ucnonp3oBate rpaduku GYHKIHMA IS WCCICIOBAHUS TIPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yU4€OHBIX NUCIUIIIUH.

Hauana MaTeMaTH4eCKOro aHajau3a



OniepupoBaTh NOHATUSIMU: HETIPEPbIBHASI (DYHKIUS; TPOU3BOIHAS (DYHKIUU;
HCIIOJb30BaTh TEOMETPUUECKUM U (PU3UYECKUNA CMBICI MPOU3BOJHOU st
pelIeHus 3a1a4.

Haxomuth MIPOU3BOIHbBIE AJIEMEHTAPHBIX byHKIMH, BBIYHCIISITD
MIPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITUH.

Hcnonw3oBaTh  OPOM3BOJHYIO  JUIsl  HCCieNOBaHUS  (YHKIMU  Ha
MOHOTOHHOCTh M 3KCTPEMYMBbI, MPUMEHATH PE3YJIbTAThl MCCICAOBAHUS K
MOCTPOEHUIO TPaPUKOB.

Hcnonb3oBaTh MPOM3BOAHYIO ISl HAXOXKICHHMS HAWJIYUILErO PEIICHUS B
MPUKIAJHBIX, B TOM YUCJIE COMAITBHO-I)KOHOMUYECKHUX, 3a7a4ax.

OnepupoBaTh TOHSATUAMH: TIepBOOOpa3Hasi W HMHTETpaj; TMOHUMATh
T€OMETPUUECKUN U (PU3UUECKUN CMBICT HHTETpaa.

HaxonuThk mepBooOpa3Hbie 2JIEeMEHTAPHBIX (YHKIIHMM; BBIYUCIISTHL HHTETPAT
no ¢popmyne Herorona—JleitGuua.

Pemate mpukiagHeie 3aja4v, B TOM YHCJE COI[MAIBbHO-3KOHOMHYECKOTO U
bu3HYIecCKOro xapakrepa, CpeJICTBaMi MaTEeMAaTHYECKOTO aHaJn3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

Ne
HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LM(pPOBbIE)

n/ NMPOrpaMmblI Beer | KomTpoanmni | IpakTaacckn o0pa3oBaTe/ibHbIE pecypchl
n 0 e padoThl e padoThI
MHOk€eCcTBa pallHOHAIBHBIX U
1 JEMCTBUTEIbHBIX YUCEN. 14 1 https://resh.edu.ru/subject/lesson/4730/start/14907
PanmonanbHbie ypaBHEHHS U 3/
HEpaBEHCTBA
2 Pynxuun u rpaguicu. Crenens ¢ 6 https://resh.edu.ru/subject/lesson/5175/start/
1[eJIbIM TIOKa3aTesIeM
ApumeTHCCKHii KOPCHE N-0if https://resh.edu.ru/subject/lesson/5498/start/27254
3 crenenn. MppanroHaibHbIE 18 1 2/
ypaBHEHHUS U HEPABEHCTBA —
Dopmynst https://resh.edu.ru/subject/lesson/6314/start/19992
4 TPUTOHOMETPHHU. T pUrOHOMETPUYECKH 22 1 8/
€ ypaBHEHHs —
5 [TocnenoBatrebHOCTH U TPOTPECCUH 5 https://resh.edu.ru/subject/lesson/2003/start/
6 [ToBTOpEeHUE, 0000IICHNE, 3 1 https://resh.edu.ru/subject/lesson/3908/start/20048
cUCTeMaTH3alus 3HaHUH 3/
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/5175/start/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/2003/start/
https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/3908/start/200483/

11 KVIACC

KoaunuecTBo 4acoB

Ne HanmeHnoBaHMe pa3jeiioB U K n DJIeKTpOHHbIe (LM(POBbIE)
/I | TeM NPOrpamMmbl Bcero OHTPOJIBHRBIC  LIPAKTHHCCKHAC o Gha30BaTelbHBIE pecypebl
padoThI padoTsbI
Cremnenb ¢ palluiOHAIHHBIM
1 nokasaresieM. IokasareisHas 12 1 https://resh.edu.ru/subject/lesson/4729/start/159013/
¢yukuus. [lokasaTenbHble
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast GyHKITHS.
2 Jlorapudmuueckue ypaBHEHUS 12 https://resh.edu.ru/subject/lesson/5753/start/272574/,
Y HEPABCHCTBA
Tpuronomerpuueckue GyHKIUH
3 ¥ MX TpaduKu. 9 1 https://resh.edu.ru/subject/lesson/6111/start/200545/
TpuroHomerpuyeckue
HEPaBEHCTBA
4 HpOHSBOHHafI - Hpnmenenne 24 1 https://resh.edu.ru/subject/lesson/4923/start/200980/
MTPOU3BOTHOM
5 HuTterpan u ero npuMeHeHust 9 https://resh.edu.ru/subject/lesson/6117/start/225775/
6 CucreMbl ypaBHCHUH 12 1 https://resh.edu.ru/subject/lesson/6122/start/38660/
7 HarypanbHble U 1ienbie yncia 6 https://resh.edu.ru/subject/lesson/4739/start/200514/
8 Hosropene, 0606H.ICHI:IG, 18 2 https://resh.edu.ru/subject/lesson/4934/start/39170/
crcTeMaTH3aIlHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6122/start/38660/
https://resh.edu.ru/subject/lesson/4739/start/200514/
https://resh.edu.ru/subject/lesson/4934/start/39170/

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O TIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1J151 YYUEHUKA

* MaTtematuka: anrebpa v Hauajia MaTeMaTUYECKOTO aHaIn3a, FeOMETPHsL.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 knaccsl/ Anmumos 111LA.,

Konsarun F0.M., TkaueBa M.B. u apyrue, AKiinoHepHoe o0IeCTBO

«M3parenscTBO «IIpocBenieHue

METOJINYECKHNE MATEPHAJIbBI IJISA YUYUTEJIS
H. E. ®énopora u M. B. Tkauésa MATEMATHUKA: AJITEGPA 1 HAYAJIA

MATEMATHUYECKOI'O AHAJIN3A, TEOMETPUA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://educont.ru/

https://resh.edu.ru/

https://ege.sdamgia.ru/






