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MOSICHUTEJIbHASI 3AIINCKA

Pa6ouasi mporpaMma y4eGHOTro Kypea «Ajrebpa u Hadajla MaTeMaTHIeCKOro
aHaM3a» 6a30BOro ypoBHs s obyuatommuxcs 10 —11 kimaccos pazpaborana Ha
ocHoBe MeepanbHOro rocy1apcTBEHHOro 00pa3oBaTeNLHOrO CTaHapTa CPEAHETO
obwero obpasoBanus, ¢ Y4€TOM COBPEMEHHBIX ~MUPOBbIX TpeOOBaHMUI,
npebABIAEMbIX K MaTEMAaTHUYECKOMY ODpa30BaHHIO, H TpajuUMi POCCHHCKOIO
o6pasoBanus. Peanusamysi mporpamMMbl 00€CTIeUHMBAET OBJIA/ICHUC IKIIOUEBBIMH
KOMITETEHI[MSAMHE, COCTABJSIOIIMMYI OCHOBY IJIsi CaMODasBHMTHs M HETIPEPLIBHOTO
06pa30BaHHs, 1IENOCTHOCTh OOIIEKYIBTYPHOIO, IMYHOCTHOTO M MO3HABATELHOrO
pa3BUTHs TMIHOCTH O0YHaOMINXCH.

HEJIM I3YYEHUSI YYEBHOT'O KYPCA

Kypc «Anre6pa ¥ Hayala MaTeMaTd4ecKoro aHajiu3a» ABIACTCS ONHMM M3
Haubollee 3HAYMMBIX B MNPOTpaMMe CTapliedl IIKONBI, IOCKOJbKY, C OIHOU
CTOPOHBI, OH O0O0ECTEYMBAET WHCTPYMEHTAIBLHYIO Gazy [uis U3y4YEHHs BCEX
eCTeCTBEHHO-HAYYHBIX KYpPCOB, @ ¢ J[PYFol CTOpPOHBI, (POPMHUDYET JIOTHIECKOE H
abCcTpakTHOEe MBIIUIEHHE y4YalluXcs Ha YPOBHE, HEOOXOJUMOM JUJIsl OCBOEHHSA
KypcoB MH(OpPMATHKM, OOLIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca yualluecs OBIAA€BalOT YHHBEPCAIBHBIM S3BIKOM COBPEMEHHOIA
HayKH, KoTopasi GOopMyIupyeT CBOU JOCTIKEHHS B mMaTemMaTHyeckoii opMe.

Kypc anre6pb! ¥ Hayall MAaTEMATHYECKOrO aHAJIM32 3aKIabIBACT OCHOBY I
YCIIEIIHOTO OBJAJEHUsl 3aKOHAMU Gusuky, XuUMHH, OMOJOTHY, TOHMMAaHU
OCHOBHBIX TEHIEHIMA ODKOHOMHKH ¥ OOIIECTBEHHOH JKU3HM, IO3BOJIAET
OpPHEHTHPOBATECS B COBPEMEHHBIX LM(POBBIX U KOMIBIOTEPHBIX TEXHONOTHAX,
yBepeHHO MCIONb30BaTh UX B TOBCEIHEBHOH JKH3HH. B Toke Bpemsi OBIaJeHUHE
aGCTPaKTHBIMM W JIOTHYECKH CTPOrHMM  MaTeMATHIECKUMH  KOHCTPYKIMAMH
pasBUBAET YMEHHE HAxXO[HTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HMCTHHHOCTD
YTBEpIKIEHHS, UCIIOJIB30BaTh 00ODIIEHIEe U KOHKPETH3ALMIO, abcTparupoBaHue U
aHANOrMI0, (POPMUPYET KPeaTHBHOE M KPUTHYECKOE MBIIIICHHE. B X0/e H3yHeH s
anrebpsl ¥ Hayajl MaTeMaTHYeCcKOro aHainusa B cTapiueil uiKojie y4vaiuecs
MOJYYAlOT HOBBI ONBIT pelleHUs TPHKIAHBIX 3a7ad, CaMOCTOATEILHOrO
MOCTPOEHHS MATEMaTHUECKHX MoJelell pealbHbIX CHTyallii U HHTEPNpETALUH
MONy4YeHHBIX  pEUICHHH, 3HAKOMATCS €  TpUMEepaMH  MaTeMaTH1eCKhX
3aKOHOMEpHOCTell B INpHPOJE, Hayke M B MCKYCCTBE, C BbIIAIOMIMMACH
MATEMATHUECKUMH OTKPBITUSIMHU U HX aBTOPAMH.

Kypc obnamaeT 3HAYHTENLHBIM BOCITHMTATENbHBIM MOTCHIHATOM, KOTOPBIH
peanusyeTcst Kak 4epe3 y4eOHbIi Marepual, crocoOCTBYIOMUH (OPMUPOBAHUIO
HAY4YHOr0 MHpPOBO33pEHHMs, TaKk H depes creuuuKy yueOHOHl HesTe/bHOCTH,



TpeOyroLein CaMOCTOSITEIIbBHOCTH, aKKypaTHOCTH, NPOAOKUTENBHOM
KOHIIEHTPALM{ BHUMAHHS U OTBETCTBEHHOCTH 3a TIOJNYYECHHBIH pe3yIbTar.

B ocHOBe MeTOAMKM OOydeHus anrebpe M Hayamam MaTeMaTH4eCKOro
aHAJIM3Aa NIEKUT AeATeTHHOCTHBIH NPUHLIKI 00y 4eHH .

CrpykTypa Kypca «Anredpa 1 Ha4aja MaTeMaTHIeCKOro aHau3a» BKIIHOYAeT
CEAYIOLHE COAepKaTeNbHO-METOANYEeCKHe IHHHH: «ucna W BBIYHCICHHAY,
«Dyukuud W rpaduku», «YpaBHEHHI M HEPaBEHCTBaY, «Havana
MAaTEMAaTHUECKOro aHanmsa», «MHOoXecTBa W JOTHKa». Bce OCHOBHbIC
coJepIKATENbHO-METOAUYECKUE JIMHUM M3y4alOTCsl Ha NPOTHKEHMU JABYX JIET
o0yueHust B cTapiieil 1Kose, eCTeCTBeHHO HOMONHSS APYr Jpyra M MOCTENeHHO
HACHIILAACH HOBBIMHA TeMaMu M pasgenamu. JlaHHeIA Kypc sBIsSeTcs
MHTErPaTHBHLIM, IIOCKONBKY 0OBefuHseT B cebe colepkaHHe HECKOIBKHX
MaTeMaTHYeCKUX AUCHHILUIMH: ajiredpa, TPUrOHOMETPHsI, MaTeMaTHYECKUHI aHamu3,
Teoprst MHOXeCTB M jp. Ilo Mepe TOro Kak yualiuecs OBJaieBaroT BCE Oolee
LIHPOKHM MaTeMaTHYECKUM alnaparoM, y HHX TMOCNeNoBaTe/lbHO GOpMHIpYyeTCs U
COBEpILIEHCTBYETCA yMEHHWE CTPOUTh MAaTeMaTUHECKYI0 MOJeNb peajbHOH
CHTyalHH, HPHUMEHATh 3HAHHs, IIOJyYeHHbIE B Kypce «Aurebpa u Hadaia
MATEMATHYECKOTr0 aHAJIM3a», I PEeLIeHHs CaMOCTOSTENIBHO C(POPMYIMPOBAHHOM
MaTeMaTH4ecKoll 3a1auM, a 3aTeM WHTEPIPETHPOBATh IOy Y€HHbIH Pe3yJibTaT.

CojiepkatesibHO-MeToAMYecKas JHusl «Hucna ¥ BbIMUCICHUA» 3aBepLiaeT
(GOpMHPOBAHHE HABBIKOB MCIIONB30BAHUS TEHCTBUTENBHBIX YHMCEN, KOTOPOE ObLTO
HAYATO B OCHOBHOH wIKone. B crapimieif mkone ocoboe BHUMaHHWE yIeNseTrcs
(DOPMHPOBAHMIO TPOYHEIX BBIYACIUTEIBHBIX HABBIKOB, BKIIOYAIOWIMX B Cebs
HCIMONIE30BAHKME PA3IMUYHBIX (OpM 3amucH AEWCTBUTENHHOTO YHMCIA, YMEHHE
PAllHOHAILHO BBIMONHATE JEHCTBUS C HUMH, Jenarth MPUKHUIKY, OLIEHHMBATh
pesyaprar. OGydaroiipecs: MOTYYarOT HABBIKA MPHOIMKEHHBIX BBIYHCICHHH,
BLINOJIHEHMs JEHCTBUI C uMCllaMu, 3alMCaHHBIMM B CTaHIApTHOH Qopme,
HCIIOJIF30BaHHS MATEMATHYECKHX KOHCTAHT, OLEHHBAHHS YUCJIOBBIX BEIPOKEHHH.

JIuaust «YpaBHEHUs] ¥ HEPABEHCTBA» pealiM3yeTcsi Ha TPOTSHKEHHH BCEro
oOydyeHus B CTapiieil IIKoie, TOCKONbKY B KaXIOM pasjielie MporpamMMal
Mpe/lyCMOTPEHO PEIEHUe COOTBETCTBYIOIMX 3anay. Obyuyaioimecs OBlaieBalOT
pasNUYHBIMA METOJaMH pEeIIEHHA LEbIX, PAlMOHAIbHBIX, HPPALMOHAJIBHBIX,
[I0Ka3aTeNbHbIX, JOrapu(GMUYeCKMX W  TPHTOHOMETPHYECKHX  YpPaBHEHHH,
HEpaBEHCTB U UX CUCTeM. [ToiryueHHble yMEHHUs UCTIONB3YIOTCs IIPH UCCIIEI0BAHUN
GyHKIH C TOMOLIBIO INPOM3BONHOM, PELICHWH NMPUKIAJHBIX 3a/a4 W 33739 Ha
HAXOKIEHHe HauOONbIIMX W HAUMEHbLIMX 3HadeHud QyHxkumum. [ladnunas
cojliepKaTeNbHasd JIMHWA BKIoHaeT B cebs Taike (OPMHpPOBaHHE YMEHHH
BBIMOAHATE pacuéThl 1Mo (QopMmysiaM, npeodpasoBaHusi LENbIX, PalMOHATIBHBIX,
HPPALHOHATILHEIX M TPUTOHOMETPHYECKHX BbIDaXKEHMH, a TaKKe BbIPAKEHHH,



cojepXkKallUx CTENeHH H norapu¢mbl. braropaps H3y4ICHUIO areOpanuecKoro
MaTepuana  IIPOUCXOJUT janbHelnee  pa3BUTHE  AITOPUTMUYECKOro  H
aGCTPaKTHONO MBIILICHUA  yqaluxes, GopMupylOTCSl HABBIKH JAEHYKTHBHBIX
paccyxknenui, paboTel ¢  CHMBOJILHBIMH dbopmamu,  MpenCcTaBICHHA
3aKOHOMEPHOCTEM M 3aBUCMMOCTEH B BH/EC PaBCHCTB H HepaBeHCTB. AJjredpa
npeanaraet S(GQPEKTHBHbIC HHCTPYMEHTBI UL peuleHHs] IPaKTHYSCKHX U
eCTeCTBEHHO-HAYYHbIX 3a/lay, HArJsHO JEMOHCTPHUPYET CBOM BO3MOYKHOCTH Kak
sI3bIKa HAYKH.

CozepxaTtenbHO-METOAMYESCKas  JTHHUSA «Dynxuuu ¥ rpaguku» TECHO
repernnerTaeTcs ¢ APYrMMHy JTHHUAMU Kypea, HOCKOILKY B KaKOM-TO CMbICHe 3a1a€T
nocjaea0BaTeIbHOCTh H3y4eHHU MaTtepuaa. Uzyuenwue CTENeHHOH,
[HOKAa3aTeNbHOM, TorapupMUIECKOH U TPUTOHOMETPUICCKUX (GyHKUUI, X CBOUCTB
1 rpaduKoB, UCMONB30BAHHE (yHxumit A1 pelieHys 3ana4 u3 Apyrux yueOHBIX
TIPEAMETOB ¥ PeanbHON XKU3HH TECHO CBA3AHO KakK C MaTeMaTHYECKUM aHAIU30M,
TaK W C pelleHHWeM YPaBHEHWH WM HEepaBeHCTB. ITpu sToM OOJbIIOE BHHMAaHHE
yaensiercs (OpMUPOBAHHIO YMEHHS BbIpaKaTh GopmysiaMH 3aBHCHMOCTH MENK/LY
pasNHYHBIMH BEJHYMHAMH, HCCIEA0BaTh IIOTyHEHHBIC (yHKIMH, CTPOHUTH HX
rpadukd. Marepuai 3ToH coziepKaTeIbHOM THHUK HaLEJeH Ha pasBUTHE YMEHHUM
M HABHIKOB, TO3BOJSIIOLUIMX BBIPKATh 3ABHCUMOCTH MEXAY BEIWIMHAMH B
pasiM4HOi dopme: AHAIMTUYECKOM, rpaduueckoil ¥ cloBecHoi. Ero nsyveHne
crocoGCTBYeT Pa3BUTHIO  aJTOPUTMHYECKOTO  MBINIICHUA, CIIOCOOHOCTH K
0000IIEHHUIO U KOHKPETH3AUKH, UCIIOJIB30BAHUIO aHAJIOTHH.

ConepxatenbHas TuHUA «Havana MaTeMaT4eckoro axannsay MO3BOJISIET
CYILIECTBEHHO PACHIMPUTH KPYT KaKk MaTeMaTHUCCKHX, Tak NPUKJIAJHBIX 33124,
JIOCTYIHBIX OOY4arOmIMMCs, y KOTOPBIX MOSBISIETCS BO3MOXKHOCTL VCCNIEN0BaTh U
cTpouTh rpapuku  (QYHKUIHA, ONpENensTh HX HaubonplIie U HaHMEHbIIHE
3HaueHusl, BBIUUCISTEL IUIOM@AH QUryp H 00bEMBI TeJl, HAXOJWTh CKOPOCTH U
yckopenus Tmpoueccos. [laHHas coaepiareibHas JHHHA OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHMsI MaTeMaTH4YEeCKUX MozeNnell peaNbHBIX CHTYyallHi,
HAXOXKJIEHHS HAMNYYINEro PEelIeHHs] B INPUKIAAHBIX, B TOM H4HCIC COIUAIIBHO-
»KOHOMMYECKHX, 3a7a4ax. 3HAaKOMCTBO C OCHOBAMH MaTE€MATH4ECKOro aHau3a
crocobcTBYeT Pa3BUTHIO abCTPaKTHOrO, ($opMaNTEHO-IOTHYECKOTO U KPeaTHBHOTO
MBILIEHHS, (OPMHUPOBAHMIO YMEHWHl pacro3HaBaTh MPOABJICHHA 3aKOHOB
MaTeMaTHKHd B Hayke, TEXHHKE M HCKYCCTBC. OOGyuyarolyecss y3HaroT O
BBIIAOIIMXCS Pe3yJbTaTax, MOJYYEHHbIX B XONE PasBUTHA MaTeMaTHKH KaK
HayKH, 4 UX aBTOpax.

ConepxarelbHO-METO/{HUECKAs JTHHHSA «MHOMXeCcTBa U JIOTHKa» B OCHOBHOM
[MOCBSAIIEHA  JJIEMEHTaM  TEOPUH  MHOKECTB. TeopeTUKO-MHOKECTBEHHBIE
NpeACTaBICHHs MPOHHU3bIBAIOT BECh KypC [IKOJILHOH MAareMaTHKH H IpeaiaraioT



HauboJiee YHUBEPCAIBHBIN SA3bIK, OOBbEIUHSAIOIIMK BCE pa3zielibl MaTeMaTUKU U eé
NIPUIIOXKEHUM, OHU CBS3bIBAIOT pa3Hble MaTeMAaTU4YECKHE NUCLMIUIMHBI B €IHHOE
nenoe. [ToaToMy Ba)KHO JaTh BO3MOXKHOCTH IIKOJBHHUKY MOHMMATh TEOPETHKO-
MHOYECTBEHHBIM S3bIK COBPEMEHHOM MaTeMAaTHKH W MCIOJNB30BaTh €ro Jui
BBIPAKEHUST CBOUX MBICIIEH.

B Kypce «Aur e6pa H Hadajla MarcMaTH4YE€CKOIo aHallu3a» IIPpHCYTCTBYIOT
TaKX€ OCHOBbl MaTeMaTHYECKOro  MOJEIUPOBAaHMA, KOTOpblE IPU3BAHbI
c(hopMHUPOBATL HABBIKK MOCTPOSHUS MOJIENel peanbHbIX CUTYalUul, UCCIeT0BaHUS
ATUX MOJIeNiell ¢ MOMOIIBIO arnmnapara ajaredpbl U MaTeMaTHYecKoro aHaiusa M
UHTEPIPETALIMU MTOJIYUEHHBIX Pe3ysibTaToB. Takue 3ajaHusl BIUIETEHbl B KAXKIbIi
M3 pa3/ieioB POrpaMMBbl, IIOCKOJIBKY BECh MaTepHAJl Kypca HIMPOKO UCIOJIB3YeTCs
IUISL pellieHus1 IPUKIaHbIX 3a1a4. [Ipu peleHnn peanbHbIX MPaKTHYECKUX 3aiad
yuyallMecs: pa3BUBAIOT HaONIOJATENbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTpardpoBaThCs, HMCIOJB30BaTh aHAOrHI0, 0000maTh U KOHKPETH3HPOBAaTh
npobyiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABLIKOB pENICHWs MPHKIIAJIHBIX
3a7lau OpPraHU3yeTCsl B MpOLECcce M3yUEHHsI BCEX TeM Kypca «Anrebpa u Hadasa
MaTeMaTHU4YeCKOI'0 aHaJlu3a».

MECTO YYEBHOI'O KYPCA B YUEBHOM I1JIAHE

B yuebHoM TuiaHe Ha H3yHeHHE Kypca anreOpbl M Hadal MaTeMaTHYeCKOro
aHajii3a Ha 0a30BOM ypoOBHe OTBOAMTCS 2 vaca B Heaento B 10 kiacce u 3 yaca B
Hezemo B 11 kiacce, Bcero 3a JiBa roza ody4yenus — 170 yacos.



COJIEP)KAHHE YYEBHOT O KYPCA
10 KJIIACC

Umncna ¥ BbIYHCICHHSE

Panponansusie uucaa. OOLIKHOBEHHbIE U JECATHYHBIE NpOOH, MPOLEHTHI,
GecKOHEUYHblE — mepHoAudeckde  apobu.  ApupmMerHueckue — omepauum - ©
PALMOHATBHBIMH YUCIIAMH, TPE0OPa3OBaHMU YMCIIOBBIX BhIpaxkeHHi. [IprMeHeHune
npobeli ¥ MPOLEHTOB JUIsl pelleHusl NPUKIaAHbIX 33134 U3 PasInIHBIX oTpaciei
3HAHWM W pealbHOW KHU3HHU.

JleiicTBUTENbHBIE  4YMcia. PalnuoHanbHble M MPPAlMOHAILHBIC  HHCIA.
ApudMeTuuecKre Ofepaldi ¢ JACHCTBUTEIbHBIMU HHCIAMM. [Tpubmxénusie
BBHIYHCIICHYS, TPABHIIA OKPYTJIEHHS, PUKUIIKA H OLIEHKa Pe3yJIbTaTa BEIYUCICHUH.

CremeHb ¢ UeilbiM  rokasatenem. CraHpmaprHas — Qopma  3alHCH
JelCTBUTENBHOrO  uMcha. VICHonb30BaHWE — MOAXO/SLIEH GopMbl  3amUCH
NeMCTBUTENBHBIX YMCEN Ui PelIeHHs NPaKTHYeCKUX 3anad W I[peIcTaBlICHUS
JIaHHBIX.

ApudmeTvueckuii  KOpeHb  HaTypalbHOW  CTENeHU. HeiictBua ¢
apu(pMETUUECKUMH KOPHAMY HATYPaTbHOU CTETICHH.

CHHYC, KOCHHYC M TaHTE€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApKTAHT'CHC YHCIIOBOTO apTyMEHTa.

YpaBHenust 4 HepaBeHCTBA

TOXKIECTBA ¥ TOKAECTBEHHbIE TpeodpaszoBaHuis.

[TpeobpazoBaHue TPUTOHOMETPHYECKHX BBIpaXKCHHIA. OcHoBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBL.

VpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelICHHE HEpaBCHCTBA.
MeToJ1 HHTEepBAaJIOB.

Peinienyie Lebix ¥ JPOOHO-PalOHANIBHBIX YPaBHEHUH ¥ HEPABEHCTB.

PelleHye MppalMoHaIBHBIX ypaBHEHHM ¥ HEPABEHCTB.

Pelenye TpUrOHOMETPUYECKHX yPaBHEHHUH.

[IpyMeHeHHe ypaBHEHHH W HEPABEHCTB K PEIICHUI0 MAaTeMAaTHYeCKHX 3a/ad
¥ 337124 U3 PasIMYHbIX obJacTell HayKku W peasibHOH KU3HH.

®Oyunkuuu 4 rpapuku

Oyukuus, crnocobbl 3amanus  Qyskuuu. padux dbyaxkuuu. BzaumHo
obparHbie QYHKIUH.

O6yacTh ompejeleHds ¥ MHOXeCTBO 3HaueHuit ¢ynkuun. Hymnu (yHKLHH.
TTpoMexyTKH 3HAKONOCTOAHCTBA. UETHBIE M HEUETHBIE (PyHKIUH.

Crenennas GpYHKIWMS C HATYpAIIbHBIM 1 LIeNbIM MokazatelsieM. EE cBoficTpa 1
rpadux. CBoicTBa i rpad¥K KOPHS 1-0H CTENEHHU.



TpuronoMerpuuecKkasl OKpPYKHOCTb, OINpPEACICHHE TPHTOHOMETPUIECKHX
(GyHKIMIA YUCTIOBOIO apryMeHTa.

Hauyajia MaTeMaTHYECKOIo aHAJIN3A

ITocnenoBaTenbHOCTH, criocoOBbl 3aJaHUs 1ocjieI0BaTeNbHOCTEMH.
MOHOTOHHEIE MOCTEN0BATEIBHOCTH.

ApuMeTHueckas 1 TeoOMeTpHYECKas HpOrpecchH. beckoneuHo yObIBaro1as
reoMeTpuueckas mporpeccus. Cymma OeCKOHEIHO yObIBaromell reoMeTPHIECKOM
nporpeccuy. opMyna CIOXKHBIX MPOLEHTOB. KICMONB30BaHUE MPOrpecchHi UL
pellieH¥si pealbHbIX 3a1a4 NPUKIIAJAHOro Xapakrepa.

MHoxecTBa H JIOTHKA

MHOXECTBO, OIlepalMy Haj MHOXecTBaMH. JlHarpaMmbl Diinepa—DBenHa.
ITpuMeHeHHE TEOpPeTHKO-MHOKECTBEHHOIO amnmnapara [yl OIMHCaHWs peajlbHBIX
IIPOLIECCOB U SIBJICHUM, IPM PEIICHUH 3a/1a1 U3 ApyruX yueOHbIX ITPEIMETOB.

Onpeenenye, Teopema, ClieICTBUE, 10Ka3aTENbCTBO.

11 KJIIACC

Yucaa ¥ BLIYHCIEHUA

HatypanbHbie 1 eble uucna. [Tpu3Haky AeTMMOCTH LEJbIX YHCEIL.

CrerneHb ¢ palOHAIbHBIM NOKa3aTeneM. CBOHCTBA CTENEHH.

Jlorapudm uucina. JlecaTuyuHble U HaTYpaJIbHbIE norapu@msl.

YpaBHeHHsI U HEPABEHCTBA

[IpeoGpaszoBaHie BLIPAKEHNH, CONePKAMMX NOrapudMbL.

[IpeobpaszoBaHue BbIPAKEHHMH, COMEPXKALIUMX CTENECHH C PAlHOHAIBLHLIM
MoKa3aTelieM.

I[TpriMepbl TPUPOHOMETPUYECKHX HEPABEHCTB.

[TokazarenbHbie ypaBHEHHS W HEPABEHCTBA.

JlorapudmMuveckye ypaBHEHUs] U HEPaBEHCTBA.

CucTeMbl THHEHHBIX YpaBHeHUH. Penienne npukiaaHbix 3aaa4 ¢ MOMOIIBIO
CUCTEMBI JIMHeHHBIX ypPaBHEHHH.

CurcTeMbI ¥ COBOKYTTHOCTH PAIIMOHABHBIX YPABHEHWH U HEPABEHCTB.

[puMenenvie  ypaBHEHMM, CHCTEM W HEPaBEeHCTB K  PCIICHHIO
MATEMATHUECKMX 3a7au W 3amad M3 pasiudyHbiX o0JacTell Hayku M peabHOH
KU3HM.

@OyHKIHH U TPAaQUKH

®ynxiua.  Ilepuommueckue  Qynkuuu. ITpomexyTKh — MOHOTOHHOCTH
dyHKknuu. MakciMyMbl B MHHUMYMbl (QYHKLHH. HauGouibiliee ¥ HauMeHbLIIEE
3HA4YeHHe (QYHKIIMH Ha TPOMEXYTKE.

Tpuronomerprdeckie QyHKIMH, UX CBOACTBA U rpaduku.

[loxa3aTenbHas U orapudmuueckas (yHKIHH, UX CBOHCTBA U rPaQuUKH.



Mcnonp3oBaHue rpa@ukoB QyHKUUH U PEIIEHUS ypaBHEHUH W JIMHEHHBIX
CHCTEM.

Wcnonp3opanne TpagukoB (QYHKIMEA Ui MCCIENOBaHUS IpOLEccoB U
3aBHCHMOCTEM, KOTOphie BO3HHKAIOT MPHU PEIeHHMH 3anaq u3 JIPyrux yueOHBIX
TpEeMETOB U PeallbHOM JKU3HH.

Hauajia MaTeMaTHY€CKOIo aHAJIH3a

HermnpepsiBHble GyHKIMH. MeTo1 HHTEPBAIOB Al PEHICHIA HEepaBEeHCTB.

[TpousBopHass  (yHKIHH. TeomeTpudeckuii M (QU3MUECKHH  CMBICI
POU3BOAHOM.

[Tpou3BOJHbIE  BJIEMEHTApHBIX Qyukumit.  DopMysibl  HAXOKACHUA
NPOM3BOAHON CyMMBI, TPOU3BENCHUS U HaCTHOTO byHKIMA.

[IpuMeHeHHe IIPOU3BOIHOM K HCCIENOBAHUIO (yHKUMHA Ha MOHOTOHHOCTDL H
skcTpeMyMsl. Haxox/ieHne HanGoIbIIero U HAUMEHBIIETO 3HAICHIL (hyHKUHM HA
oTpe3Ke.

[IprMeHeHre MPOHM3BOJIHON [IJisi HAXOXKJICHHS HAWTyHIIero peiieHus B
NPUKJIAIHBIX  33jauax, [Jsl ONpeJeNIeHHs  CKOpOCTH npouecca, 3aJaHHOrO
dopMyIoi HItH rpaduKoM.

TlepBoobpasnas. Tabmuua nepsooOpasHbIX.

WHTerpan, €ro TEOMETPUYECKHH W dusuueckuit cmbicin. Beruucnenue
unterpana no ¢popmyie Hetorona—JleiidnuLia.



IMJIAHHUPYEMBIE PE3YJIbTATDI

Ocpoenre yuebHOro mpeamera «MareMaTuka» JOMKHO obecredynBaTh
JOCTIDKEHHE Ha YPOBHE CpeliHero o01mero oopasoBaHus CACAYIOMUX JIHYHOCTHBIX,
MeTalnpeIMETHBIX U IIPEJMETHBIX 00pa30BaTeNbHBIX PE3yJIbTATOB!

JUYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE pE3yNbTaThl OCBOEHMSI MPOrpaMMbl  y4eQHOro TmpeaMera
«MaremMaTHKa» XapaKTepH3yIOTCs:

I'paxxpaHckoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTHIO MPAXKIAHCKON MO3UIMH 00YHAOIIErocs KaK aKTUBHOro
U OTBETCTBEHHOTO ujieHa poccuiickoro ofmiecTBa, MPEACTaBICHHEM O
MATEMATHUIECKHX OCHOBAaX (DYHKIMOHHPOBAHHS PA3NMYHBIX CTPYKTYp, SBICHHH,
NpoLeAyp TpakaaHckoro obmectsa (BbIOOPBI, ONPOCH H np.), yMeHHeM
B3aMMOJICIICTBOBATL C COLMANbHBIMU MHCTHTyTaMM B COOTBETCTBHH C HX
(yHKUMSAMH ¥ HA3HAYCHHEM.

IMaTproTHYecKoe BOCIIUTAHWE:!

c()OPMHUPOBAHHOCTBIO POCCUHCKON MPa)KIaHCKOH HIECHTHIHOCTH, YBaKEHHs K
MPOILIIOMY U HACTOSIILEMY POCCHHCKON MareMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K
JIOCTHIKEHUSIM POCCHICKMX MaTEMATHKOB M POCCHHCKOH MaTeMaTHYECKOH IIKOJIbI,
K HCIIONB30BAHMIO TUX JOCTIKEHHH B JPYTMX HayKax, TEXHONOrHAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIHTAHUSI:

OCO3HaHUEM IOyXOBHBIX LIEHHOCTEM poccHiicKoro HapoJa;
c(pOpPMHUPOBAHHOCTBIO ~ HPABCTBEHHOrO  CO3HAHMS, 3TUYECKOrO  TMOBEACHMS,
CBSI3aHHOTO C MPAKTHYECKHM MPHMEHEHHEM JOCTHKEHNH HAYKH H JIeATeIbHOCTBIO
YUYEHOTr0; OCO3HAHMEM JIMYHOTO BKIIAJA B IOCTPOEHKE YCTOHYHBOro Oy nyILero.

DCTETUUECKOe BOCTIUTAHKE:

JCTETUUYECKAM OTHOLUEHMEM K MHpPY, BKIIOUaAs 3CTETHKY MaTeMaTHU4eCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1a4, peLIeHNH, pacCy X IEHUIM;
BOCTIPUMMYHMBOCTBIO K MaTEMATHIECKUM aCTIeKTaM Pa3sIuiHBIX BUIOB HCKYCCTBA.

du3znyecKoe BOCIIUTaHHE:

cHOPMUPOBAHHOCTBHIO YMEHMs TNPUMEHATH MaTeMaTHUeCKUe 3HAHUA B
MHTEpecax 3[0poBOro 1 Ge30macHoro obpasa K1U3HU, OTBETCTBEHHOTO OTHOLICHMS
K CBOEMY 3/0pOBBIO (3710pOBO€ NMUTaHHE, COANaHCHPOBAHHBIA PEXHUM 3aHATHH U

OT/bIXA, peryJsipHast (duznueckas AKTHBHOCTB); (PH3UYECKOTO
COBEpPIIICHCTBOBaHHS, MPH 3aHATHAX CTIOPTHBHO-03/I0POBUTENBHOMH
NEeSATENHLHOCTBIO.

TpynoBoe BOCIIUTAHHE:



FOTOBHOCTBIO K TPYZY, OCO3HAHMEM LEHHOCTH TPYHONIOOUS; HMHTEPECOM K
pasnuunbiM  cepaM  NPOGECCHOHANBHOH — NEATENBHOCTH, — CBA3AHHBIM  C
MATeMATHKOH ¥ e& MpUIOKEHHsAMH, YMEHHEM COBEDIIATh OCO3HAHHBIA BBIOOP
Gyayuieii TpoeccHH ¥ peau30BBIBATH COOCTBEHHbIC JKM3HEHHDIC [UIAHBL
FOTOBHOCTBIO M  CIOCOOHOCTBIO K  MareMaTudeckoMmy —oOpasoBaHHIO M
C&MOOﬁpaBOBaHHIO Ha IPOTHKECHHH BCEH JKH3HH; TI'OTOBHOCTBIO K AKTHBHOMY
YYACTHIO B PELIEHMM [PAKTHIECKHX 33/1a4 MaTeMaTH4ECKOH HaNpaBIeHHOCTH.

DKOJIOrHYeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTHUYECKOH KYJIbTYpPbl, [OHMMAHMEM BIUSHUS
COLATbHO-KOHOMAYECKHX TPOLECCOB HA COCTOSHHE MPUPOIHON M coLuaibHOMU
Cpefibl, OCO3HaHHeM TIobanbHOrO  Xapakrepa — SKOJIOTHYECKHX npobnem;
OpHeHTalliell Ha TNPUMCHEHHE MaTeMaTHYECKHX 3HAHMH Il pelleHMs 3ajad B
067acTH OKpYKAlOIIEH Cpebl, IUIAHMPOBAHMs IIOCTYIKOB W OLCHKM MX
BO3MOJKHBIX TOCIIEACTBUHN [UTs1 OKpYKaIOLLEH Cpe/ibl.

[{eHHOCTH HAy4YHOTO TTO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMCHHOMY
YPOBHIO  pasBUTHS HAaykd ¢  OOLIECTBEHHOH  IPAKTHKH, IOHHMAaHHEM
MaTeMaTHYeCKoil Hayku Kak cdepbl 4eloBeYecKOi esATeNbHOCTH, ITanoB €€
pa3sBUTHMS M 3HAYMMOCTH JUIA Pa3sBUTUs LMBUIM3ALMM; OBJANCHUEM SI3BIKOM
MATEMATHKH M MAaTeMaTH4ecKOM KyIbTYpoil Kak CpeICTBOM I[O3HAaHMA MUDA;
FOTOBHOCTBIO OCYLIECTBISTH MPOEKTHYIO M HCCIENOBATENBCKYIO NEATENbHOCTD
MHIUBHIYAIBHO H B IPYIIE.

METANPE/JMETHBIE PE3YJIbTATHI

Meranpe/IMeTHbIE Pe3yJIbTaThl OCBOEHHsS MPOrpaMMbl y4eOHOro mpenMeTa
«MareMaTuka» XapaKTepu3yroTcsa OBJIaJIEHHEM YHUBEPCATBHBIMU
HOZHACAMENBHBIMH — OCUCMBUIML, — YHUBEPCANbHBIMU — KOMMYHUKAMUSHBIMU
OeticmeuaMu, YHUBEDCANbHIMU PECYNAMUBHBIMU OCUCTEUAMU.

1)  Vuueepcanvnvie — nosnagamenvuvle  Oeticmeus,  obecnedusaiom
(opmuposarue 6a306bix KOSHUMUEHLIX NPOYECCO8  OBYUAIOUUXCA (oceoenue
MemoOdo8  No3HaHuA — OKpyJicalowjezo  Mupd; — NpuMeHenue  JOSUHECKUX,
HCCIeO0BAMENLCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuen).

BazoBble Joruyeckue JeicTBUA:

o BBIIBJIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE TPH3HAKH MATEMaTHIECKUX
06BLEKTOB, TOHSTHH, OTHOLICHHWM MEXAy MOHSATUAMH; (OpMyIHpOBaTH
ompeneneHHs  TOHATHH; yCTAHABIMBATH  CYLIECTBEHHBIH  TNpHU3HAK
knaccH(pUKalMy, OCHOBaHMS JUlsi 0DOOMIeHHst M CPaBHEHHMs, KPUTEPUH
[IPOBOIUMOTO aHAIIN3A,;



BOCIIpUHUMATh, (opMynHpoBaTb M  NpeoOpa3oBHIBaTh  CYXKIECHHUS:
YTBepAUTEIbHBIE W OTpUIATENbHBIE, €IWHUYHbIC, YacTHBIE U 0O0Iue;
YCIIOBHbIE;

BBISIBJISAITH ~ MareMaTH4ecKHe  3aKOHOMEPHOCTH,  B3aUMOCBA3H U
MpOTHBOpeuMs B (pakTax, JaHHBIX, HAOMIOACHHUAX U YTBEPIKACHMSIX;
npeajararb  KPHTEPHH  JUId  BbIABIEHHsl  3aKOHOMEPHOCTEH H
[IPOTUBOPEYMH;

IenaTh BBIBOJABI C HCTOJIB30BAaHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIOYEHUH, YMO3AKIIOYEHUH 110 aHAJIOTMH;
POBOAUTH CaMOCTOATENBHO J0KazaTenbCcTBa MaTeMaTHYeCKHX
yTBepXIeHUH (MpsiMble ¥ OT MPOTHUBHOIO), BRICTPAHUBATh apryMEHTAIHIO,
OPUBOJUTH TPHMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHHS U BBIBOJIBI,

BEIOMpATh Crnocod pelieHud yueOHOM 3amaud (CpaBHHUBAThb HECKOJIBKO
BapHAHTOB peIIeHHs, BHIOMpaTh Hauboslee MOAXOAAMMNA ¢ yU&TOM
CaMOCTOSITENIbHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBrle HcclieoBaTe/IbCKHE NeHCTBHS:

MCIOIB30BaTh BOMPOCH KaK HCCIEAOBATENbCKHM WHCTPYMEHT IO3HAHMS,
(GopMyIMpOBaTH BOIMPOCH], (UKCHUPYIOLIHE IPOTUBOpEYHE, INpodiemy,
yCcTaHaBiIuBaTh  MCKOMOE W JlaHHOe, (OpPMHpOBaTh  [UIIOTE3Y,
apryMeHTHPOBATH CBOKO TIO3UIINIO, MHEHHE;

MPOBOIMTH CaMOCTOSITENILHO CTUTaHHPOBaHHBIA IKCTIEPUMEHT,
UCCIIEIOBAaHWE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00beKTa, SBJIEHMs, IpOIeCcCa, BBIABICHHUIO 3aBHCHUMOCTEH MEXKIY
06BeKTaMH, ABICHHSIMH, IPOLIECCAMH;

CaMOCTOSATENIBHO (hOPMYJIUPOBATH 0000IIEHHS W BRIBOABI IO Pe3yJIbTaTaM
MPOBENEHHOrO HaOIIOAEHUs, MCCIe0BaHMs, OLEHUBATh IOCTOBEPHOCTh
HOJY4YEHHBIX Pe3yJbTaTOB, BEIBOJOB H 0000ILIEHHI;

[POrHO3UPOBATH BO3MOXKHOE Ppa3BUTHE IPOLECCa, a TAKXKe BBIJBUTATb
TIPEIMOIOKEHHS O €70 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabota ¢ ungpopmanmeii:

BBISIBNIATh JAePHUUUTH WHQOPMALNH, TaHHBIX, HEOOXOAUMBIX Ui OTBETa
Ha BOIPOC U AJIs PELEHUs 3a1a4H;

BbIOMpaTh  HMH(OpPMANMIO W3  HUCTOYHMKOB  pPA3lM4YHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALHIO
pa3IUYHBIX BUIOB U (POPM MpencTaBlIeHNUs;

CTPYKTYpPHpOBATh HH(POPMAIIHIO, IPEACTABIATL €€ B pPasiuvyHbIX (PopMax,
WJUIIOCTPUPOBATH TPaPUUCCKH;



e OLIEHMBATH HaJaEKHOCTD uH(pOpMaLUH o CaMOCTOATEIBHO
c(hopMyIHPOBaHHBIM KPUTEPUAM.

2)  Vuusepcanonvie  KOMMYHUKAMUGHbIE Oeticmeus,, obecnevusarom

chopMUPOBAHHOCHIb COYUANBHBIX HABBIKOG obyualowuxcs.

OO61uenue:

e BOCHpHHHMAThb H (OpMyIHpPOBATb CYXJICHHS B COOTBEICTBHH €
YCJIOBHSIMU ¥ LeNsMH OOLUEHHS; SICHO, TOYHO, TPAMOTHO BBIPAKATE CBOIO
TOYKY 3pEHHs B yCTHBIX M TIMCBMEHHBIX TEKCTaX, JaBaTh MOICHEHM 10
X0y pelleHus 3a1a41, KOMMEHTHPOBATh NOJIy4eHHbIH pe3yJbTaT;

e B XOIe OOCYKIeHHs 3a1aBaTh BOMPOCH 110 CYIIECTBY o6cyx/1aeMOH TEMBI,
npoGIIeMBbl, pelaeMoif 3a/1a4H, BHICKa3bIBATh HAEH, HALICTCHHBIC Ha TIOHCK
EINeHHsT; CONOCTABIATL CBOM CYXICHH C CYNICHMAMH JIpyrux
Y4aCTHUKOB JMANora, oOHapy)XMBaTh Pasluvue M CXOICTBO MO3HULIMH; B
KoppeKTHOH dopme GopMyIHPOBATH PA3HOTIIACKS, CBOM BOSPKEHU,

o MPEeICTAaBNATh  pE3yjibTaThl  peIeHMs  3a1add,  OKCIEpPHMCHTE,
HCCHeOBAHMA,  TPOEKTa;  CAMOCTOSTENBHO — BHIOMpPATh bopmar
BBICTYTIJIEHHS € YYETOM 3a/1a4 MPE3CHTalluu 1 ocobenHocTel ay IuTOPHH.

CoTpyAHMYECTBO:

e [OHMMAT ¥  MWCHOOJNB30BaTh  NpEHMyIIecTBa  KOMaHIHOH W
WHMBH/yanbHOM PaboThI IPH PElIeHAH y4eOHbIX 3a/1a4; NPUHAMATE IE/Th
COBMECTHON JeATeNLHOCTH, IUIAHHPOBaTh OPraHH3alMI0 COBMECTHOH
paboThl, pacrpeeNaTh BU/bl paboT, A0rOBapUBaTHCA, 00Cy>KIaTh MPOLECC
U pe3ysbTaT paboTsl; 060011aTh MHEHHUS HECKOJIBKUX NIOJIEH;

e y4aCTBOBATH B IPYIIOBBIX (popMax pabOTE (o6cysxmennsi, 0OMeH MHEHHI,
«MO3rOBbIe ILITYpMbl» ¥ HHBIE); BBIIIONHATE CBOK YacTh paboTel U
KOOPIHHUPOBaTh CBOM jeifcTBHst ¢ JPYTMMM HICHAMH KOMAHIBL
OLIEHMBATH Ka4yecTBO CBOEro BK/IAJAa B OOWIMH MPOAYKT IO KpUTCPHUAM,
c(hOpMyIUPOBAHHBIM y4aCTHHKAMH B3aHMOACHCTBHSL.

3) Vuueepcanvioie — pezyasimugHble deticmeus, obecneuueaiom
hopmuposanue cMblCIOBbIX YCMAHOBOK U JICUSHEHHBIX HABLIKOG IUUHOCHIL.
Camoopranusanms:

COCTABIATH TLIAH, AJTOPUTM pELLEHHs 3a/1auH, BIOUPaTh croco0 peleHus ¢
y4ETOM MMEIOIIUXCS PecypcoB U CcOOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAaTh
¥ KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C yIETOM HOBOM HH(pOpPMALHH.

CaMOKOHTPOIb:

e BIAeTh HABBIKAMH [O3HABATENbHOH pedueKcHd Kak —OCO3HaHHMA
COBEpLIAEMBIX [IeHCTBHI W MBICIUTENBHBIX IPOUECCOB, HX PE3YIILTATOB,
BlajeTh crnocodaMy  CaMOINPOBEPKH, CAaMOKOHTPOJIA — IpoLecca  H
pe3y/ibTaTa pPeLIeHHs] MaTeMaTHIeCKOH 3a1a'in;



o TMpENBUIETb TPYIHOCTH, KOTOPbIC MOFYT BO3HUKHYTB IIpM pPEIICHUH
3a7a49i, BHOCHTH KOPPEKTHBBI B JIESTENBHOCTh HAa OCHOBE HOBBIX
0GCTOSTENBCTB, JAHHBIX, HAMIEHHBIX OLIMOOK, BRIABIEHHBIX TPYAHOCTEH;

o OLEHMBATh COOTBETCTBHE pe3yjbTara LEJM M YCIOBUSM, OOBACHATH
TIPHYHMHBL JIOCTHKCHHS MM HEJOCTHXCHUA PE3ylbTaToB JEATCILHOCTH,
HaXOMUThH OMIHOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJbTATDI

OcBoenue yuebHoro Kypca «Anrebpa u Hauana MaTeMaTUIECKOro aHaIH3ay
Ha ypOBHE CPEJHEro ofuero 06pasoBaHus AOJDKHO 00ecneuuBaTh AOCTHIKCHHUE
CIEAYIOIMX IPeAMETHBIX 00pa30BaTeNbHbLIX PE3yIbTATOR:

10 KJIACC

Yuciia u BbI4HCIEHHUS

OnepupoBaTh HOHATUSIMM: PpallMOHANLHOE U JIEHCTBUTENBHOE 4MCIIO,
0OBIKHOBEHHAS U JeCATHYHAS APOOb, IPOLIEHTHL.

BeimonHATs, — apuMeTHUecKde — omepalMd ¢ palHOHAIBHBIMU - H
JIeACTBUTENIBHBIMH YHUCIIaMU.

BrmonHaTh NpubKKEHHBIE BBIYACIEHYS, UCTIONB3YS MpaBUia OKPYTIeHus,
Jies1aTh TIPUKU/KY M OLEHKY Pe3yJbTaTa BblUHMCICHHUH.

OnepupoBath NOHATHAMHA: CTeNeHb C LENBIM MOKa3aTeleM; CTaHAapTHad
popma 3amucH AEHCTBHTEILHOrO 4YHCHIA, KOPEHB HATypaJlbHOH CTETEHH,
HCIIONIBE30BATh MOAXOAAIIYI0 (POPMY 3aIMCH JEHCTBUTENBHBIX YUCEN UL PEIICHU
MPaKTUYECKUX 3a/a4 U NpeICTaBieHus AaHHbIX.

OrnepupoBarh MOHATHSIMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO yIIa,
HICTIONB30BATH 3aNMCh TIPOU3BOJILHOTO YIia yepe3 oOpaTHbIe TPUrOHOMETPUYECKHE
GyHKIUY.

YpaBHeHHs H HEPABEHCTBA

OnepupoBaTh TOHATHSAMH: TOXIECTBO, ypaBHEHHE, HEPABECHCTBO; LEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPaBHEHHE, HEPABEHCTBO; TPHTOHOMETPUIECKOE
ypaBHEHHE,

BuinonHsaTe npeodpa3zoBadus TPUrOHOMETPUUSCKUX BbIpa)keHUl W pelarh
TPUTOHOMETPHYECKHE YPaBHEHUS.

BeINONHATE NpeoOpa3zoBaHus 1ENbIX, PalMOHAIBHBIX H HPPALHOHANIBHBIX
BBIDOKEHMH W pellaTh  OCHOBHbIC — THIbI  LEJBIX, PalHOHANLHBIX U
HpPAIMOHAIBHBIX YPaBHEHHH U HEPABEHCTB.

[IpyMeHsTs ypaBHEHHs ¥ HEPABEHCTBA JUIS PEIeHUs MaTeMaTHIeCKUX 3a/iaq
Vi 38104 M3 Pa3IMYHBIX 001acTell HayKu U peallbHOM KU3HH.



MojenupoBaTh peajbHble CHTyalMd Ha s3bIKS anreOppl, COCTABIATDH
BBID2JKEHMS, YPaBHEHHMs, HEpPaBeHCTBA MO YCIOBHIO 3a/atH, HCCNE0BATh
[IOCTPOEHHBIE MOJIENHU € UCIOJIb30BAHUEM arnapaTa anreOpsl.

DyuKkuud 1 rpadpuKu

OnepupoBaTh MOHATHAMU: (YHKIHS, crocoGbl 3aanus QYHKIHH, 001acTh
onpejeieHHs ¥ MHOXKECTBO 3HAYCHHH (YHKUHH, rpadpuk (QyHKLHH, B3aHMHO
oOpaTHbIe QyHKLIHHA.

OnepypoBaTh MOHSTHAME: 4YETHOCTh M HEYETHOCTDH GyHKLUHH, HYyIHd
(QyHKIMH, TPOMEKYTKH 3HAKONIOCTOAHCTEA.

Vcnonp3oBarh rpaguky QyHKLUH Ui perIeHus] ypaBHCHHUH.

CTpOMTh ¥ YHTATh IPaUKH JTMHEHHOH dyHKIMK, KBaAPATHIHOH (QYyHKIMH,
CTeneHHoM (PYyHKIUHU C LENbIM [I0Ka3aTEeNIEM.

Hcnons3oBarh rpaguknd  (GyHKIMA Wi MCCIENOBaHus TPOLECCOB  H
3aBHCHMOCTE} TPH PEllleHnH 3aad W3 JPYTUX y4eOHBIX NPEAMETOB H peabHOM
KW3HW; BRIpAXKATh (GOpMyNnaMu 3aBUCHMOCTH MEXly BETHIHHAMH.

HauaJjia MATEMATHYECKOr0 aHAJIN3a

OnepupoBaTh I[OHATHSAMH:  IIOCJIEAOBATE/ILHOCTD, apumMeTHvecKas H
reomMeTpudecKas IpoOrpeccuH.

OnepypoBaTh TOHATHAMH: OECKOHEUHO YOBIBarOl[as TreOMETpHICCKas
rporpeccusi, cyMma GeckoHeuHo yObiBaroleH reoMeTPHUYECKOM ITPOrpecCHH.

3anaBaTh MOCJIE0BATENLHOCTH PA3IUUHBIMK CIIOCOOAMH.

VICIIONB30BaTh CBOMCTBA IMOCIIEA0OBATENLHOCTEH H NPOrpeccHid Ui peIIeHAs
peabHBIX 3a1a4 MPUKIIaJHOr0 XapaKTepa.

MuosxecTBa M JIOTHKA

OnepupoBaTh NOHATHAME: MHOXECTBO, ONIepalli HaJl MHOXXECTBAMMU.

Vcnonp30BaTh  TEOPETHKO-MHOXECTBEHHBIH — ammapar Uil ONHCaHHA
peanbHBIX TPOLECCOB M sBJIEHWH, MPH peIeHMd 3ajad U3 Jpyrux yueOHbIX
NpeaMeTOB.

OnepypoBaTh  [OHATUAMH:  ONpEJeNeHue,  Teopema,  CIEJCTBUE,
N0Ka3aTeNbCTBO.

11 KJIACC

Yucaa U BbIYMCIeHUS

OnepupoBaTh TMOHATUSIMU: HaTypajbHOE, MLEJNOE YHCIO; HCIOJB30BaTh
NPU3HAKK [AENTMMOCTH LIeJIbIX YUCeN, Pa3IoKEHUE YUCIa Ha NPOCTHIC MHOXUTENU
JUISL peLeH s 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENEHD C PAlIOHATIBHBIM TTOKa3aTeNEM.

OnepupoBaTh TOHATHAME: JorapudM 4YKCia, ACCATAYHbIC W HATYpajbHbIE
norapu(Mel.



YpaBHenHs1 H HEPABEHCTBA

IlpuMeHsTs CBOWCTBA  CTENEHH Ui MPeodpasoBaHHs BBIpayKEHUH;
OTIepMpPOBATh MOHSTHAMM: IIOKa3aTeNbHOE YPaBHEHHE W HEPaBCHCTBO; PEllaTh
OCHOBHBIC THITbI TTOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoiMogHAT, Npeobpa3soBaHHsA —BBIPAXKEHHH, COAEPKAIIKMX JIorapuQMBL;
OIepHpOBATh MOHSTHIMH: JOrapu)MUYECKOe YPaBHEHUE M HEPABEHCTBO; peliaTh
OCHOBHBIE THIIEI TOrapu()MUIECKUX YPABHEHUI 1 HEPABEHCTB.

HaxomuTb pelienys pocTeHnX TPUrOHOMETPHIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMY: CHCTEMA NUHEHHBIX yPaBHEHHH W €€ peleHue;
HCTIONR30BATh CHCTEMY JIMHEWHBIX YPABHEHHH JUIsl PEIICHUs NPAKTHIECKUX 3a/1a.

HaxomuTh pelleHus NpOCTEHINX CHCTeM M COBOKYITHOCTEH pallHOHAJbHbIX
ypaBHEHUH H HEPaBEHCTB.

MojenupoBaTth peajnbHble CHTyalMd Ha SA3bIKE anreOpbl, COCTaBJIATh
BBID@XKEHHs, YPABHEHHS, HEPABEHCTBA M CUCTEMbl MO YCIOBHIO 3ajaty,
HCCIeIOBATh TOCTPOSHHBIE MOJIENH ¢ MCIIOIB30BAHUEM ariapata anreophl.

OyHKIHE H rpadpuKn

OnepupoBath  MOHATHAMM: Iepuojudeckas  (QYHKIHA, IPOMEXYTKH
MOHOTOHHOCTH (GYHKIMH, TOYKA O3KCTpeMyMa OyHKuud, Haubonbllee W
HauMeHblllee 3HaueHus (YHKIUM Ha IPOMENKYTKE; WCIONR30BaTh HUX I
rccneioBaHus (PyHKIMH, 3alaHHON rpaduKoM.

OnepupoBaTh TOHATUSIMH: TPaQUKH TMOKa3aTeIbHOH, Jorapu(pMUUECcKOn H
TPUrOHOMETPHUECKHX (YHKLMH; u300paxkaTh UX Ha KOOPJIMHATHOM IUIOCKOCTH U
MCTIONB30BAaTh JJIS pellieHHsl ypaBHEHHI U HEPaBEHCTB.

N306paxaTh Ha KOOPAMHATHOW IUIOCKOCTH rpaduKy JTUHEHHBIX ypaBHEHUI
¥ MCTIONB30BATh UX JJIS pelleHts] CUCTEMBI TNHEHbIX yPaBHEHHH.

Wcnonb3oBaTh rpaduku  QYHKIUMHA Ui HUCCIIEIOBaHMS  MPOLECCOB |
3aBUCHMOCTEN M3 JPYTHX Y4eOHBIX NHCIHILTHH.

Hayana MaTeMaTHY€CKOI0 aHAJIH32

OrnepupoBaTh MOHATUSIMHU: HETpepbiBHAs (QYHKLHS; TPOU3BOAHAS byHKIAY;
CIIOJNIE30BATh FEOMETPHYECKHH 1 (H3NIECKHI CMBICH MPOU3BOLHOM JUIs PELICHHU
3a/1a4.

Haxo[uTh MPOM3BOIHBIE IEMEHTAPHBIX (PYHKLHHA, BBIYHCIATH NPOU3BOIHBIC
CYMMBbI, MPOM3BEICHHS, YACTHOTO (PyHKIHH.

Mcronp30BaTh MPOM3BOAHYIO TS HCCIENOBAHMSA (DYHKIHH HA MOHOTOHHOCTb
M 3KCTPEMYMBI, IPUMEHATh PE3yNbTaThl HCCIEA0BAaHUS K TIOCTPOCHHIO rpaduKoB.

Mcronp30BaTh MPOM3BOMHYIO UL HAaXOXKIEHHMs HAWITYYLIEro peuicHust B
NPUKJIAJHEIX, B TOM YHCIIE COLMAILHO-9KOHOMUYECKHX, 3a/1a1aX.

OnepupoBarh IIOHATHSAMH: T€PBOOOpasHas W MHTErpait; MNOHUMATDH
reoMeTpHYECKHH H (PH3HYECKHH CMBICII HHTeIpaia.



Haxo/uTth 1epBo0OpasHble dIEMEHTApHBIX (YHKIMH; BBIMUCIATE HHTErpAll

no opmyie Hororona—JleiiOHuua.
Pemwarh MPUKIAJHbIE 331344, B TOM YHCIE COLMATLHO-OKOHOMHMHECKOTO H

(]_)PBH‘IGCKOFO XapakTtepa, cpencrBamMu MaTeMaTH4YeCcKOro aHajaiusa.
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