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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mnporpamma yuyeOHOro Kkypca «Anrebpa u©  Hayaia
MaTeMaTUYeCcKOro aHaiau3a» 0a30Boro ypoBHsS mig oOywaromuxces 10 —11
KJIaccoB  pa3paboTaHa Ha OcHOBe DenepasbHOr0 rocydapCTBEHHOIO
00pa3oBaTeILHOTO CTAaHAApTa CPEIHEro OOIIero oOpa3oBaHUs, C YUETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAaHUMN, MPEIBABISIEMBIX K MATeMaTHYECKOMY
oOpa3oBaHWI0, W Tpaguuui poccuiickoro oOpaszoBaHus. Peanmuzamus
nporpaMMbl  OOECTIEUMBAeT OBIAJACHHE  KIIOUEBBIMH  KOMIIETCHIUSMH,
COCTaBJISIFOIIMMH OCHOBY JJISI CAMOPA3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMs,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO W TO3HABATEIBHOTO PAa3BUTHS
JUYHOCTH O0YYaIOIUXCH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anreb6pa m Hauana MaTeMaTHYECKOrO aHAIM3a» SIBJISETCA OJIHUM
U3 HamboJiee 3HAUYMMBIX B MPOrpaMMe CTapIIeil IIKOJIbI, TOCKOJBKY, C OJTHOU
CTOPOHBI, OH OO€CcTIeYrMBaeT WHCTPYMCHTAIbHYIO 0a3y il W3y4YeHHUS BCEX
€CTECTBEHHO-HAYUYHBIX KYPCOB, & C JIPYyroil CTOPOHBI, (HOPMUPYET JIOTHIECKOE
1 a0CTpaKTHOE MBIIIICHUE YYalllUXCsl Ha YPOBHE, HEOOXOIMMOM ISl OCBOCHHUS
KypcoB MHGOPMATHKHU, OOIECTBO3HAHMS, WCTOPUHU, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alluecs: OBJIaIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOHU JOCTUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anre6pbl u Hayasl MaTeMaTUYeCKOTO aHalu3a 3aKja/JblBa€T OCHOBY
JUTSL YCTICIIIHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMHH, OMOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIUM DSKOHOMUKH M OOIIESCTBEHHOW >KU3HU, IIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX B TIOBCEIHEBHOM XU3HU. B TOXKE BpeMs oBiajeHue
a0CTpaKTHBIMU M JIOTMYECKH CTPOTUMHU MaTeMaTHUYECKMMHU KOHCTPYKIHUSIMHU
pa3BHBAET YMEHHUE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH
YTBEPKIACHUS, UCII0JIb30BATh 00o6mIeHne u KOHKpPETH3alLINIO,
a0bCcTparupoBaHue ¥ aHAJIOTUI0, (OPMUPYET KPEaTUBHOE U KPUTHYECKOE
MbIIeHne. B xone uzydenus: anreOpsl 1 Hayal MaTeMaTUYeCKOro aHalu3a B
CTaplieil IIKOJIE Yy4alluecs IMOJIYy4YarOT HOBBIM OMNBIT PELICHUS] MPUKIATHBIX
3a/1a4, CaMOCTOSITEJIbHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH peaabHbIX
CUTyallud ¥ HHTEpPIPETAlMK TOJYYEHHBIX pEIICHUM, 3HAKOMATCS C
puMepaMl MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MpUpPOAE, HAyKEe H B
HCKYCCTBE, C BBIJAIOIIUMUCS MAaTEMaTUYECKUMHU OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6Onamaer 3HauMTENbHBIM  BOCHUTATENBHBIM  MOTEHIIUAIIOM,
KOTOPBIM peanu3yeTcsi Kak uepe3 Y4eOHbId Marepuall, CIOCOOCTBYIOIIUM
GbopMUPOBaHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U uepe3 crnenuduky ydeOHou



NEATEIbHOCTH, TpeOyromen CaMOCTOSITEIbHOCTH, aAKKypaTHOCTH,
MPOJOKUTEILHON  KOHILIEHTPAllMM BHUMAaHUS M OTBETCTBEHHOCTHU 3@
IIOJIy4YECHHBIN pe3yJIbTarT.

B ocHoBe MeTonuku 0oOyueHusi aireOpe W HavallaM MaTeMaTUYeCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0Y4YCHUSI.

CtpykTypa Kypca «AnreOpa M Hadajla MaTeMAaTHYECKOrO aHallh3a
BKJIIOYAET CIEAYIOIIME COJEpPKATEIbHO-METOANYECKHE JHHUM: «Hucna u
BbIUUCIICHUA», «DyHKUMM u Trpaduku», «YpaBHEHHUs] U HEPABEHCTBAY,
«Hayvana maTeMatnueckoro ananusay, «MHOXKeCTBa U JIOTHKa». Bce OCHOBHbIE
COAEPKATETbHO-METOANYECKUE JIMHUM HM3Y4alOTCS Ha MPOTSIKEHUU NBYX JIET
oOydyeHussT B CTapiied IIKoJie, €CTECTBEHHO JOMOJIHSIS JApYyr JApyra u
MOCTENEHHO HACHIIAsICh HOBBIMM TEeMaMU M pazaenamu. JlaHHBIA Kypce
SIBJISIETCST MHTETPATUBHBIM, TIOCKOJIBKY OOBEAUHSAET B cebe Cojep)KaHHe
HECKOJIbKUX ~ MAaTeMaTH4YeCKUX JHUCIUIUIMH: anredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaiau3, Teopus MHOxkecTB W J1p. [lo Mepe Toro kak
y4aliuecs: OBJIaJIEBalOT BCE OoJsiee MIMPOKUM MaTEMaTUYECKUM ammapaToM, y
HUX TOCJEA0BATEILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKyl0 MOJEIb peaJbHOM CHUTyallud, TPUMEHSITh 3HaAHWUS,
NOJIyYeHHBIE B Kypce «AnreOpa M Hayajla MaTeMaTUYeCKOTO aHalu3ay, IS
pEIIeHHs] CaMOCTOSITENIbHO C(HOPMYTUPOBAHHONW MaTeMaTHYECKOW 3ajayM, a
3aT€M MHTEPIPETUPOBATH MOTYYEHHBIN PE3YIIbTAaT.

ConepxartenbHo-MeTOAMYECKass JMHUS «YUucna W BBIYMCICHUS»
3aBepiaeT (HopMUpPOBaHNE HABBIKOB MCIIOJIH30BAHUS JIEUCTBUTEIBHBIX YMCE,
KOTOpoe OBUIO HayaTo B OCHOBHOW Ikojie. B crapmieit mkone ocoboe
BHUMaHUE yzenseTrcss (OPMHUPOBAHUIO MPOYHBIX BBHIYMCIUTEIbHBIX HABBIKOB,
BKJIFOYAIONMIUX B  ce0S  HCIOJIB30BAaHWE  PA3IUYHBIX (OPM  3alucH
NEUCTBUTEIIBHOTO YHCIIa, YMEHUE PALIMOHAIBHO BBIOIHATH AEHCTBHS C HUMH,
nenaTh NPUKHUIKY, OLIEHUBATH pe3ynbTaT. OOydarouuecs MoJy4aroT HABBIKH
NpUONMKEHHBIX ~ BBIYMCIICHWM,  BBITIOJIHEHUS  JICHCTBUH ¢ YHCIIaMH,
3aMMCAaHHBIMA B CTAHIAPTHOW (opMe, WCIONb30BAHUS MaTeMaTHYECKUX
KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BBIPAKEHU.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEanM3yeTcsl Ha MPOTIKEHUU BCETO
oOydeHHsI B CTapIIeil IIKOJe, MOCKOIbKY B KaXKIOM pa3fesie MpOrpamMMbI
NPEeIyCMOTPEHO  pELIEHHEe  COOTBETCTBYMOIIMX  3amad.  OOyuaromuecs
OBJIQJICBAIOT PA3JIMYHBIMU METOJAMHU PEIICHUS] UENbIX, palUOHAIbHBIX,
UppAMOHAIBHBIX, MOKa3aTEIbHbIX, JoTapu(PMUIECKUX u
TPUTOHOMETPUUYECKUX YpaBHEHHI, HEpaBEHCTB W uX cucteMm. [lonydenHsie
YMEHUSI HUCMOJB3YIOTCA TMpPU  KCCIENOBAHMM (PYHKIMA C  MOMOIIbBIO
MIPOU3BOJIHOM, PEIICHUU NPUKIAIHBIX 3a7a4 M 3aJa4 Ha HaxO0XJCHHE



HAauOOJBIITNX ¥ HAUMEHBIINX 3Ha4YeHWH (yHkmmu. J[aHHAs comeprkaTebHAs
JUHUS BKJIIOYACT B ceOs Takke (GOPMHUPOBAHUE YMEHUHN BBITONTHITH PACUYETHI
mo Gopmynam, mpeoOpa3oBaHUs IICNBIX, PAITMOHAIBHBIX, UPPANUOHATHHBIX H
TPUTOHOMETPUUYECKUX BBIPAXKCHUH, a TaKKE BBIPAKCHHM, COIEPIKAIINX
CTeTICHU W JorapudMbl. biarogaps m3ydeHHI0 anreOpandeckoro Marepuaa
MIPOUCXOINUT JaJbHEHIIEe pa3BUTHE QJITOPUTMHUYECKOTO M aOCTPaKTHOTO
MBIIIICHUS ydaniuxcs, (OPMUPYIOTCS HABBIKH JSAYKTHBHBIX PaCCYKICHUH,
paboThl C CHMBOJBHBIMU (hOpMaMH, TPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEC B BHJE PABEHCTB W HEpaBEHCTB. AjreOpa mpeaiaract
3¢ (PEeKTUBHBIC WHCTPYMEHTHI JUIA PEIICHHUS TMPAKTUYCCKUX M ECTECTBEHHO-
HAyYHBIX 3aja4, HarJsagHO JCMOHCTPUPYET CBOM BO3MOXKHOCTH KakK S3bIKa
HayKH.

ConepxarenpbHO-MeToAMYECKass JUHUS «DyHKIMM W TpaduKu» TECHO
NEepeIIeTaeTCsl ¢ IPYTUMU JUHUSAMU Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3aa€T TIOCIIENOBATEIIBHOCTh HM3YYEHUs Marepualia. lM3ydeHue CTeneHHOM,
NIOKA3aTeIbHOM, JOrapu(PMUUYCCKOH M TPUTOHOMETPUUYCCKHX (QYHKIUH, HX
CBOWCTB W I'paMKOB, UCIIOJIb30BaHUE (DYHKIIMIA JIJIS PEIICHMS 3a]1a4 U3 JPYTHX
y4eOHBIX TMPEAMETOB M  peajbHOM JKM3HU TECHO CBSI3aHO KaK C
MaTEMaTUYECKUM aHAJIU30M, TaK W C PEIICHHEM YpaBHEHUN M HEPaBEHCTB.
[Tpu sTOM GOMBIIIOE BHUMaHHUE yaensieTcss GOpMHUPOBAHUIO YMEHUS BBIPAXKATh
dbopMynaMu 3aBUCHUMOCTH MEXAY pPa3IUYHBIMUA BEJIMYUHAMH, HUCCIIEIOBATH
NOJIy4eHHblE ~ (QYHKIMH, CTPOUTh MX TIpaduku. Marepuan  3Toi
colepKaTeIbHOM JIMHUM HalleJleH Ha pa3BUTHE YMEHUHW U HaBBIKOB,
MO3BOJISIIONINX BBIpaXKaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMU B Pa3IUYHOM
dopme: aHamuTHUeCKoW, Tpaduuecko u crmoBecHod. Ero wusydeHue
CIIOCOOCTBYET PAa3BUTUIO AJNTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHATIOTHH.

ConepxarenpHas quausS «Hauana MaTeMaTHYECKOTO aHAIHM3a) TMO3BOJISET
CYIIECTBEHHO PACIIUPUTh KPYr KaK MaTeMAaTHYeCKHX, TaK M TMPUKIATHBIX
3a/ay, JOCTYIHBIX OOYyYaromuMcsi, y KOTOPBIX TMOSBIAETCS BO3MOXKHOCTH
UCCJIeIOBAaTh M CTPOUTH Trpaduku (yHKIUNA, OMPEAENsaTh UX HAuOONbIINE H
HAaWMEHBIITUE 3HAYCHUS, BRIYUCIIATH IJI0OMAIA QUTYp U 00bEMBI TEJ, HAXOAHUTh
CKOPOCTH H yCKOpeHus TporeccoB. JlaHHas comepkatenbHas JIMHUS
OTKpPBIBA€T HOBBIE BO3MOXKHOCTH TIOCTPOCHHS MaTEeMaTUYECKUX MOJIeei
pEaNbHBIX CUTYyAIMi, HAXOXJACHUS HAWIYUIIErO PEHICHUS B MPUKIAIHBIX, B
TOM YHCJI€ COIHMATbHO-DKOHOMHYECKHUX, 3ajadaxX. 3HAKOMCTBO C OCHOBAMH
MaTeMaTUYeCKOTO  aHajiM3a  CIOCOOCTBYEeT  Pa3BUTHIO  aOCTPaKTHOTO,
(bopMaTBEHO-IOTHYECKOT'0 W KPEATHBHOTO MBINIJICHUS, () OPMUPOBAHUIO YMECHHM
pacmo3HaBaTh TPOSBICHHUS 3aKOHOB MAaTEMAaTHKH B HAayKe, TEXHUKE U



uckycctBe. OOyydaromuecs: y3HalT O BBIIAIOIIUXCS pe3yJIbTaTaX, MOTyUYE€HHbBIX
B XOZI€ Pa3BUTH MaTEMAaTUKU KaK HayKU, U UX aBTOpaX.

ConepxarenbHo-MeTOIMYECKass JuHHAA «MHOXECTBA M JIOTHKa» B
OCHOBHOM  IIOCBSIIEHA  JJIEMEHTaAaM TEOPUM  MHOXKECTB.  T€OpeTHuKo-
MHOJKECTBEHHBIEC IPEACTABJICHUsS I[POHU3BIBAIOT BECh KypC ILIKOJIBHOU
MaTeMaTUKHU U MpeAsiaraloT HanboJjiee YHUBEPCAIbHBIN SA3bIK, 00bEIUHSIOMIMMA
BCE pasleibl MaTeMaTUKU U €€ IIPUIIOKEHUN, OHU CBA3BIBAIOT PA3HbIC
MaTeMaTH4YEeCKUEe JUCLMIUIMHBI B eauHoe wnenoe. Iloatomy BaxkHO [arh
BO3MOXHOCTh IIKOJIbHUKY IIOHUMAaThb TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MAaTEMaTUKHA M MCIIOIb30BaTh €ro Ul BBIPAXKEHUS CBOUX
MBICJIEH.

B kypce «Anrebpa u Hayasla MaTEMAaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTEMaTHYECKOI'0 MOJEIMPOBAHUs, KOTOpPbIE IPU3BAHBI
chopMHpOBaTh HAaBBIKM TOCTPOCHHS  MOJEJel  pealbHBIX CUTYyalui,
UCCIIEIOBaHMs DJTHX MOJEJIe C T[OMOINbI0 ammapara airedpsl |
MaTeMaTUYECKOI0 AaHajau3a W HHTEPHPETALHUM IOJYYEHHBIX pEe3yJIbTaTOB.
Takue 3agaHus BIUIETEHBI B KaXABIM W3 Pa3/esIOB IPOTPAMMBbI, ITOCKOJIBKY
BEChb MaTepuall Kypca IIMPOKO MCIOJNB3YETCSA Uil PELICHUS IPUKIAJIHBIX
3amad. [Ipyu pemeHnM peanbHBIX MPAKTUYECKHUX 3a4a4 y4alluecs pa3BUBAIOT
HaOJI0AaTeIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCMOJb30BaTh AHAJIOTMIO, 0000IIaTh M KOHKPETU3UPOBATH IMpPOOJIEMY.
JlesITenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PELICHUS NPUKIAAHBIX 3a4ay
OpraHu3yeTcsi B IpOLECCe U3YyYEHHs BceX TeM Kypca «Aurebpa U Haudaja
MaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM 1utaHe Ha M3ydeHHE Kypca anreOphl U Hayal MaTeMaTUYecKOTO
aHanu3a Ha 0a30BOM YypOBHE OTBOAUTCS 2 yaca B Hexento B 10 kimacce u 3
yaca B Hezelmo B 11 kiracce, Bcero 3a jBa rojga ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PELICHUs MPUKIaJAHBIX 33a/lay U3 Pa3IudHbIX OTpaciiel
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ nenbiM  nokasarenem. CranpaptHas  Qopma  3amucH
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(pMETHIECKUMU KOPHSIMU HATypaJIbHOM CTETIEHHU.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHWE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHHU U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomMesxyTkn 3HAKOTIOCTOSIHCTBA. UETHBIC M HEUETHBIE (YHKIINH.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(yHKIUH YMCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 3a/lad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyHknuu. [IpoMexyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHajau3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumMeHeHue Mpou3BOAHON K UCCIEeI0BaHUIO (YHKIUA Ha MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyoi uiaK rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BocIMTaHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCH W TP.), YMEHUEM
B3aMMO/JICMICTBOBAaTh C COLMAJIBbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JIOCTHXKEHHI B JAPYTrUX HayKax, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  MOBEACHMUS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOMYUBOTO OYTYILIETO.

DcTeTn4ecKkoe BOCIIUTAHKE:

3CTETUYECKUM OTHOUIEHHEM K MHUpPY, BKIOYAs ICTETHUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (37I0pOBOE MUTAaHUE, COATIAHCUPOBAHHBIA PEKHUM 3aHATHI H

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON Hall paBJI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluel Ha TNPUMEHEHHE MaTeMaTHMYeCKUX 3HAHMM JUIsl pelieHus 3a1ad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAaykKd MW  OOIIECTBEHHOW TNPAKTUKHA, TMOHUMAaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO M HCCIEAOBATENbCKYIO NEeATeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MAaTeMaTUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYJIHPOBATb M  NPEeoOpPa3OBBIBATH  CY>KICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb ~ KpUTEpUM  JJIs  BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
yTBEPKJIEHUN (IIpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIbCKUC ﬂCﬁCTBI/ISII

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIIHHO CTUTaHUPOBAHHBIH IKCTIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh NeUIUTHl MHGOPMAINKU, JAaHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(MOpMAIUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oelicméus,  obecnevusarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOuenue:

BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, periaeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAJIora, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEKTHOU (hopme GOpMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh M HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHUS.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYUCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUYNCICHUH.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEJACTABIICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; LEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUNM WM  pemaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE anreOpbl, COCTaBIATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HaueHUU (yHKuuM, rpaduk (yHKUIUM, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb u untath rpaduku JUHEHHON (QYHKIMM, KBaAPAaTUYHOU (DYHKIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTH4ecKOro aHaJIM3a

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIEI0BATEIBHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peallbHbIX IPOLECCOB W SBJICHUM, NMPH pEUIeHUM 3alad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKU JICJIMMOCTH LIEJIbIX YUCEII, PA3JIOKEHHUE YHCIIAa HA MPOCThIE MHOMKUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM g MpeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH NOHATUAMU: JOTapU(PMUUYECKOE YPABHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH JUISl PEIIEHUS IPAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIEIH C MCIIOJIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH T'padUKH JTUHEHHBIX ypaBHEHUM
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPHIBHAS (DYHKIHS; MTPOU3BOAHAS (DYHKIINH;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUAMM: [E€pBOOOpa3Hasi W  HMHTErpaj; IOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3ngeckoro xapakrepa, CpeACTBAMHA MaTEMAaTUIECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MHOK€eCcTBa pallHOHAJIBHBIX U
1 CMCTBUTEIBHEIX uKcell. PalinoHanbHbIC 14 1 bubmiorexa HOK
& -ran https://m.edso0.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 bubnuoreka [IOK
mokaszareieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1 bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TPUTOHOMETPHUU. T pUTOHOMETPUYCCKHE 22 1 bubmorera [IOK
P puH-2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocremoBaTeNbHOCTH U IPOTPECCHHU 5 bubmorera [JOK
s POTP https://m.edso0.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 brbmmorexa [OK
YHIIH. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABEHCTBA
Jlorapudmmueckas KITHS.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 12 bubnmorexa [IOK
p M https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronome €CKUe
3| rosien Tomomomermmenee : s buGorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 C 12 1
HCTEMET YPABHEHHH https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmotera [JOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
8 . 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A 10-11/
HI.A. AJIMMOB, 10.M. KOJISI'MH
MOCKBA ITPOCBEIIEHMUE, 2023

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Yuutens.py». [legarornueckue macrepckue, Unrepuer-odpazoBaHue.
JluctanunonHoe oopa3oBanue. Karanor pecypcoB «B MOMOIIb YUUTEIIO
Odurmanehsiii caiit EI'D

CeTtb TBOpUECKUX yuuTened. MeToaudeckue mocoOust i YIUTesi; yaeOHo-
METOJUYECKHAE TOCOOUS

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

http://www.math.ru
http://www.ed.gov.ru/
http://www.edu.ru/.
https://resh.edu.ru
https://math-ege






