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MOSACHUTEJIBHAS 3AITMCKA

Pa6ouas nmporpamma yueOHOro Kypca «Anredpa v Ha4alla MaTEMaTHYECKOro
aHaM3a» 6a3oBoro yposHs s obysarommuxcs 10 —11 xmaccos paspaboraHa Ha
ocHose DeaepaabHOro rocy1apcTBEHHOro 06pa3oBaTebHOro CTaHAapTa CPEIHEro
oOuiero o0pa3oBaHhs, € Y4ETOM COBDEMEHHBIX MHpPOBBIX TpeOOBaHMiA,
MPEBABISEMbIX K MaTeMaTH4€CKOMY OOpa3sOBaHHIO, H TpaaHUHH POCCHHCKOr O
obpasopanusi. Peann3anms NporpamMmbl 00ECredMBACT OBJIAJICHUE KIIOYCBBIMH
KOMITETEHIIUSMH, COCTABJIAIONIMMHA OCHOBY Ul CaMOPa3BUTHA W HENPEPHIBHOIO
00pa30BaHKs, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JIAYHOCTHOrO H T03HABATEILHOTO
pa3BUTHs JTUYHOCTH 00YYAIOIIHXCS.

LEJIM U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa ¥ Hayaja MaTeMaTHYeCKOTO aHanW3a» ABISETCA OAHMM M3
Haubosee 3HAUMMBIX B TPOTPAMME CTApUICH IIKOJbI, TOCKONbKY, C OIHOH
CTOpOHBI, OH OOECIeYMBaeT MHCTPYMEHTANbHYIO 0a3y Uil HM3y4eHHS BCEX
eCTECTBEHHO-HAYYHBIX KYPCOB, & C APYTOH CTOPOHBI, (POPMHUPYET JTOTHYECKOE H
abCTPAKTHOE MbILUIEHHE YYaIllMXCs Ha YPOBHC, HEOOXOAMMOM ISl OCBOCHHS
KypcoB MH(OPMATHUKH, OONIECTBO3HAHMS, WCTOPUH, CIOBECHOCTH. B pamkax
J@HHOTO Kypca yualluecs OBJIA/IEBAIOT YHHBEPCAIBHBIM A3bIKOM COBPEMEHHOH
HayYKH, KOTOpas (OpMyIHpYeT CBOH JOCTHXKEHHUS B MATEMaTHYCCKOH dopme.

Kypc anredpbl 1 Haual MaTeMaTHYECKOrO aHAIH3a 3aK/Ia/IbIBACT OCHOBY U1
YCIEIIHOTO OBJAJEeHHs 3aKOHaMM (U3MKM, XHMMHUH, OHOIOrWH, TNOHMMAHHUS
OCHOBHBIX TEHACHILMH HJKOHOMHKM M OOLIECTBEHHOM JKH3HH, TI03BOJIACT
OPHEHTHUPOBATECA B COBPEMEHHBIX LHU(POBHIX M KOMITBIOTEPHBIX TEXHOJIOIHUAX,
YBEPEHHO MCTIONB30BaTh MX B TOBCEIHEBHOM *H3HH. B TOxke BpeMs OBIAJCHHE
aOCTPaKTHBIMH M JIOTMYECKM CTPOrHMH MATeMaTHYSCKMMM KOHCTPYKIMAMH
pa3sBMBAET YMEHHE HAXOJAHTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb
YTBEP)K/ICHHMS, HCIIONB30BaTh 0000MIEHHE H KOHKPETH3AIMIO, a0CTParupoBaHHUe
AHAJIOTHIO, (POPMHUPYET KPEaTHBHOE M KPUTHYECKOE MbIlLIeHHe. B xozie n3yuenus
anrebppl M Hayal MaTeMaTHYECKOro aHajM3a B CTaplueidl LIKojie ydaruecs
OJy4aroT HOBBIM OMNBIT pelIeHMs NPHUKIAIHBIX 3aja4, CaMOCTOATENBHOIO
MOCTPOEHHS MATEMAaTHYCCKHX MOJEeH peanbHbIX CHTYalUMH ¥ WUHTEPIPETaluH
MOJMYYCHHBIX  PCIICHMH, 3HAKOMATCH € [PHUMEpPAaMH  MaTCMAaTHYCCKHX
3aKOHOMEPHOCTEH B TpPHUpPOAE, HAayKe H B HCKYCCTBE, C BBIAAIOLIMMHUCA
MAaTEMATHYECKUMH OTKPBITHAMU U UX aBTOPAMH.

Kypc o6najgaer 3HAYMTENbHBIM BOCIHMTATENbHBIM IIOTEHLHAIOM, KOTOPbIH
peanm3yercsl KaK depe3 yueOHbIH MaTepual, criocoOCTByrOmmi (OPMHPOBAHHIO
HAYYHOTO MHPOBO33DEHHA, TaK H 4Yepe3 creuuduky y4eOHOH IeATeNbHOCTH,



Tpebyronien CaMOCTOATENbHOCTH, aAKKypaTHOCTH, NPOAOIKHTENIbHON
KOHILIEHTPALMH BHUMAHHs U OTBETCTBEHHOCTH 3a IMOJTy4€HHbIH pe3ylbTar.

B ocHOoBe MeTOAHMKH 0O0yueHHs anredpe M Ha4ajaM MaTeMaTHYeCKOro
AHAIIN3A JICKHT JeATENbHOCTHBI NPUHIIUIT 00yYEHHS.

CrpyKTypa Kypca «Ajre0pa U Havyajia MaTeMaTHIECKOr0 aHaIn3ay BKI0YacT
C/IE/lyIOIIHE CO/EP/KATEABHO-MCTOAHYCCKHE JTHHHH: «UHCIa H BBITHCICHHAY,
«Dyakiuun  u rpabuku», «YpaBHeHHAs M HepaBeHcTBa», «Hauana
MATEMATUYECKOr0O aHajausa», «MHOXeECTBA M JIOTHKa». Bce ocHOBHEBIE
COJEPIKATEIbHO-METOAMYECKHUE JIMHHM M3Y4YaloTCs Ha TPOTSHKEHHH IBYX JIET
o0y4eHusi B cTapiled 1IKOJe, ECTECTBEHHO JOIOJHSAS ApYyr Apyra ¥ MOCTENEeHHO
HACBIIASACh HOBBIMM TeMaMd M pa3zgenamu. JlaHHbIH  Kypc  sABIA€TCA
MHTErPATUBHBIM, TOCKOJNBKY OOBeIHHSAET B cebe CONEPKAHHUE HECKOIbKUX
MaTeMaTHYECKUX JMCLMILUIMH: anredpa, TPUrOHOMETPHs, MATEMAaTHYCCKHUN aHaH3,
Teopuss MHOXKeCTB M Jap. [lo Mepe TOro kak ydaimiuecs OBIaJeBarOT BCE Ooiiee
IIMPOKMM MATEMATHYECKHM arrapaToM, Y HHX MOCJIEN0BATEebHO GopMupyercs 1
COBEPILCHCTBYETCS YMEHHE CTPOMTb MAaTEMaTHYECKYyl) MOJEIb peasbHOH
CHTYyallMH, NPHUMEHATL 3HAHHs, MONydeHHBIe B Kypce «Amrebpa M Hayana
MaTEMaTHYECKOr0 aHaIN3a», JUld PEHICHHS CaMOCTOSTENbHO CHOpMYIHPOBAHHOM
MaTeMaTHYECKON 3a/1a4M, a 3aTEM HHTEPIPETUPOBATD MOJIYYEHHBIH Pe3yNbTaT.

CozepkaTebHO-METOJHIeCKast JTHHUA «YHCela ¥ BBIYMCIICHHS» 3aBepLIaeT
(OPMHPOBAHHE HABBIKOB MCTIONB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HauyaTo B OCHOBHO# mikosne. B crapmieil mkose oco00€ BHUMaHHE YyACIACTCA
(hOPMUPOBAHMIO TIPOYHBIX BBIYMCIUTENbHBIX HABBIKOB, BKJIKYAIOIMX B CeOs
MCIIOB30BAHWE PA3NUYHBIX (OpPM 3anmucH JEHCTBHUTENBHOIO YHCIA, YMEHHE
PalMOHAJIBHO BBINOJIHATE AEHCTBHA C HHMMH, JCNaThb MNPUKUIKY, OLCHHUBATH
pesynbrar. OOydarouecs MOTYHAl0T HABBIKM MPUOIMKEHHBIX BBIYUCIICHHIA,
BBITIOJIHEHUS ACHCTBMH C YMCIaMH, 3aMMCaHHBIMM B CTAaHAApTHOM (opMe,
MCIIOb30BaHHS MATEMAaTHYECKHX KOHCTAHT, OLIEHHBAHHSA YHCIIOBBIX BBIPAKECHHIH.

JIluHus «YpaBHEHHS M HEPAaBEHCTBA» DPEaNM3yeTcs Ha MNPOTSHKEHHH BCEro
o0y4yeHHsa B CTapLICH WIKOJC, IOCKOJbKY B KakKIOM pasaene MporpaMmel
NPEeyCMOTPEHO pellieHHe COOTBETCTBYIOIMX 3a1a4. OOyuaroiiuecs: OBlIaIeBAOT
pa3jIMuHbBIMM  METOJAaMM PELUEHUs 1ENbIX, PAallMOHABHBIX, HPpPallHOHAJIbHBIX,
MOKA3aTeIbHBIX, JIOraPU)MHYECKHX W  TPUTOHOMETPMUECKHMX  yPABHEHHH,
HEPABEHCTB U UX cHcTeM. [lonyyeHHble YMEHHUs HCTIOIB3YIOTCS NIPH UCCICI0BaHUH
(GYHKIHMA ¢ MOMOIIbIO MPOU3BOAHON, PEIIEHHH MPHUKIAJHBIX 33a1a4 U 3a7a4 Ha
HAXOXICHUE HauOOJIBLIMX M HAMMEHbIUMX 3HaueHUH ¢ynkuuu. JlanHas
cojiepiKaTeNbHas ITMHHUS BKIOYaeT B ce0f Takke (OPMMUPOBAHHE YMEHHH
BBIIOJIHATE Pacuéthl 1o (opmyiiaM, npeoOpa3oBaHMs LENbIX, PAIIMOHATBHBIX,
MPPAlMOHANLHLIX H TPUTOHOMETPHYECKUX BBIDAKCHHH, 4 TAKKE BBIPAXKCHHH,



cojepKalluX CTeNeHH M jorapudmbl. braromaps H3yYEHHIO anre0paMyecKkoro
MaTepHaja TPOUCXOAMT  JajdbHEWIee  Pa3BUTHE  AITOPUTMUYECKOTO  H
abCTPAKTHOTO MBIIUICHHS ydJamuxcs, (QOPMHPYIOTCA HABBIKM IEAYKTHBHBIX
paccyxjeHuif, paGoTel ¢  CHMBOIBHBIMM  (OpMaMu,  NPEICTAB/ICHHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJC PABEHCTB M HEPaBEHCTB. Anredpa
npeanaraer (GQeKTHBHbIE HMHCTPYMEHTBI JUlid PELICHHA [PAKTHYCCKHX H
€CTECTBEHHO-HAaY4YHBIX 3a1a4, HarJis1iIHO JEMOHCTPHPYET CBOHM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CozepxkaTebHO-MeTOAMYeCKast JTHHUA «QDyHKUMH W TPaQUKH» TECHO
MepenneTaeTcs ¢ APYTHMH JTMHUAMH Kypca, OCKOJIbKY B KAKOM-TO CMbICTIC 3a/1a8T
MOCJIe10BaTeIbHOCTD M3y4eHus maTepuaa. N3ydenue CTENEHHOH,
[MOKA3aTeNbHOI, Torapu(MHUUECKON U TPUTOHOMETPHYECKUX (DYHKLIHIA, X CBOHCTB
u rpaduKoB, UcToib3oBaHKe DYHKIH U PELICHHS 3a1a4 U3 APYTHX y4eOHBIX
[PEMETOB M PEATbHON KU3HH TECHO CBS3aHO KK C MATEMATHYECKHM aHAIU30M,
TaK W C pEIIEHHEM YypaBHEHWH W HepaBeHCTB. IIpu oTOM Oo0sblIOE BHMMaHHME
yaensercs (pOpMUPOBAHHIO YMEHHUs BbIPaXKaTh (QOPMyIIaMH 3aBUCHMOCTH MEXKLY
pa3IMUHBIMM BEJHYHHAMH, HCCJIE0BATh TOMYyYEHHbIE (YHKLHH, CTPOHTH HX
rpaduku. Matepualn 3TOH COAEpPKATEIbHON TMHHH HALICJICH HA Pa3BUTHE YMEHHH
¥ HABBIKOB, TMO3BOJISIONIMX BbIpAKATh 3aBUCHMOCTH MEKIY BEJIMYMHAMH B
pa3THYHON (pOopMe: aHAIMTHYECKOH, rpaduyueckoil U crnoBecHOH. Ero msyuenue
CrIocOGCTBYET PA3BHTHIO  aJITOPUTMHYECKOTO  MBINIIEHHS, CHOCOOHOCTH K
0000ILEHHIO U KOHKPETH3ALIHH, UCTIOIb30BAHHIO aHAIOTHH.

ConepxarenpHas TuHMA «Hayaja MaremMaTtHyeckoro aHanu3a» IO3BOJSET
CYIECTBEHHO PACUIMPHThL KPyr KaK MaTeMaTHYeCKUX, TAK M MPHUKIAJHBIX 33724,
JOCTYIHBIX 00Y4aIOMMUMCs, Y KOTOPHIX MOABIISACTCS BO3MOKHOCTE MCCJICA0BATE H
cTpouTh Tpaduki (YHKUMH, ONMpenensaTh MX HAuOOJBIIME M HAUMEHbIIHE
3HAUEHMS, BBIYUCIATH Miomaau Guryp u o0bEMBI Tell, HAXOAUTh CKOPOCTH H
YCKOPDEHHs TpolneccoB. /JlaHHas cojepkare/bHas JIHHHA OTKpPBIBA€T HOBbBIE
BO3MOJKHOCTH TIOCTPOEHHS MATEMaTHYCCKHX MojeleH peajbHbIX CHTYALHH,
HaxXO0XICHHUA Hauiay4dlero pCuicHu:A B NpUKIagHbIX, B TOM YHUCJIC COLHAJIBLHO-
HKOHOMHYECKHUX, 3a]a4yax. 3HAKOMCTBO C OCHOBAMM MaT€MaTH4YeCKOro aHanusa
criocobCTBYET pasBUTHIO abCTPAKTHOro, (HOPManbHO-TOrHYECKOr0 U KPEaTHBHOI'O
MBILIJIEHHUs, (OPMHUPOBAHMIO YMEHMH pacno3HaBaTh TPOABICHUSA 3aKOHOB
MATEMaTHKH B HAayKe, TEXHHKEe H HCKyccTBe. OOydaromuecs y3HAWOT O
BBIJIAIOIIMXCS pe3y/bTarTax, MONYYEHHBIX B XOAC pPa3BUTHA MAaTEMATHKH Kak
HAaYKH, 1 UX aBTOpax.

CozepxarensHO-MeTogu4ecKas JTMHUS «MHOKeCTBa M JIOTHKa» B OCHOBHOM
MOCBALIIEHA  DJEMEHTaM TEOPUHM  MHOXKECTB.  TeOpeTHKO-MHOXKECTBEHHbIE
npeacTaBjICHHA IIPOHH3BIBAKOT BECh KYPC IIKOJIbHOH MaTEMAaTHKH H npeajararT



HaubosIee YHUBEPCATbHBIN S3bIK, OOBEIUHSIONINH BCE Pa3/Ie/ibl MATEMATHKH U e
TPUIOKEHUH, OHH CBSA3bIBAIOT Pa3HbIe MATEMaTHYECKHE AMCUMIUIHHDLL B SIHHOC
menoe. [To3ToMy BaXHO JaTh BO3MOKHOCTb LIKOJIBHMKY IOHMMArh TCOPETHKO-
MHOMKECTBEHHBII fA3bIK COBPEMCHHONW MATEMAaTHKH M HCIOIb30BaTh €ro Ui
BBIPAJKCHHS CBOMX MBICIICH.

B kypce «Anrebpa H Hayaja MaTeMaTHYECKOTO aHaH3a» MPHCYTCTBYIOT
TaKKE OCHOBEI MaTEeMaTHYCCKOTO MOJIEIUPOBaHHA, KOTOPBIC IPH3BaHLI
chopMHpOBATH HABBIKH MOCTPOECHUS MOJICNICH peajlbHbIX CUTYaLMH, UCCrieIOBaHUA
3TUX MOJeJeil ¢ TOMOIIbI0 ammapata anreOpbl W MareMaTH4eCKOro aHajinsa u
WHTEpIpETalrH NOJIYYCHHBIX PE3YJIbTATOB. Takue 3a/1aHHs BIUICTEHBI B KaXKIbIi
M3 pa3/eioB POrPaMMBI, TIOCKOJIBKY BECh MaTEpHajl Kypca IHPOKO HCTIONb3yETCs
JUIS peLIeHHs MPUKIAAHBIX 3a/1a4. [Ipy pelieHnH pealbHbIX MPaKTUICCKHX 3a1aq
yYalMecs Pa3BUBAIOT HAOMOIATENBHOCTD, YMEHHE HAXOAUTH 3aKOHOMEPHOCTH,
abcTparupoBarbCsi, HCMONb30BaTh AHAJIOTHIO, 00001aTh M KOHKPETH3HPOBATh
npoGriemy. JleATenbHOCTh N0 (POPMMPOBAHHIO HABBIKOB PELICHUA MPHKIALHBIX
3aa4 OPraHM3yeTCs B IPOLECCe M3y4eHHsA BCEX TEM Kypca «Anrebpa u Hayaia
MaTEMaTHUECKOIr 0 aHaJiu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE

B yue6HOM miaHe Ha H3ydeHHe Kypca anreOpbl W Hayal MaTeMaTHieckoro
aHaaM3a Ha Ga30BOM ypOBHE OTBOAMTCS 2 4aca B Hezenmo B 10 kiacce u 3 yaca B
Henemo B 11 Kiacce, Bcero 3a iBa roga ooyuenus — 170 4acos.



COJIEP’)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BBIYHCIICHHSA

ParponanbHbie uncna. OObIKHOBEHHBIC W JICCATHIHBIC Apo0H, MPOLEHTHI,
GecKOHEYHbIE  MEPHOAMYECKHEe  ApOOH. ApudmeTnueckue  onepauun - C
pALOHATBHBIMH YHCIIAMH, TIPE0OPa30BaHA THCIIOBBIX BbIpaxKeHuH. [IpuMeHeHHE
npobeit ¥ MPOLEHTOB /IS PELICHHs MPUKIaHBIX 3373t n3 pa3HYHBIX OTpacieH
3HAHUM ¥ PeasIbHOM KHU3HU.

JleiicTBATENbHBIE YHCna. PalMOHAIbHBIC ¥ HPPAlMOHAILHBIC qucaa.
ApupmeTHdecKue onepanun ¢ nefcTuTEbHbIME  unciaMu.  [IpulbimmKEHHBIC
BBIYMC/ICHHS, TIPABHJIA OKPYTJIEHHS, MPUKIIKA U OLIeHKA pe3yJibTaTd BBIYHCIICHHH.

Cremeds» ¢ uenbiM  nokasatenem. (CraHaapTHas ¢opma  3amucu
neficTBuTenbHOrO  uucna.  Mcnosb3oBaHMe nmoaxonsiied  GopMbl  3aMHUCH
NEeHCTBHTEIBHBIX YHCEN Ul PEIUCHHsS TPAKTHYCCKUX 3alad H MPeACTABJICHUSA
JIaHHBIX.

ApudmeTrnueckuidi  KOpPEHb HaTypanbHOH  crenenu.  JleficTBus  cC
apudMeTHUECKMMH KOPHAMH HATYPAJIbHON CTETICHH.

CHHYC, KOCHHYC M TaHI'€HC YHMCIIOBOrO apryMeHTa. APKCHHYC, apKKOCHHYC,
APKTAHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHs1 H HEPABEHCTBA

TOXAECTBA ¥ TOKIECTBEHHBIE TPEOOPa3OBAHMS.

[IpeobpasoBanue TPUTOHOMETPHYECKHX BbIPAKEHHH. OCHOBHBIE
TPUIOHOMETPHYECKHE POPMYIIBL.

YpaBHeHHe, KOpPEHb YypaBHeHHMs. HepaBeHCTBO, PpELICHHE HEPaBCHCTBA.
MeTtoj1 HHTEPBAJIOB.

Penrenue LEIbIX U APOOHO-PALIHOHAIbHBIX yPABHEHHI U HEPABEHCTB.

PelieHne MppalMoHaIbHBIX YPaBHCHHH W HCPABCHCTB.

PeuieHre TPUTOHOMETPHUECKHUX YPaBHEHHH.

IIpuMeHEeHNE YPaBHEHUH ¥ HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3a/1a4
¥ 3a7a4 U3 pa3jIn4yHbIX 001acTeH HAYKH M peaibHON KH3HH.

@DYHKIHH 4 rPAPHKH

dynkius, cnocoObl 3amanust Gynkuun. Ipadpuk  dyskimu. B3aumuO
o0paTHbie QYHKLMH.

O6nacTh OonmpeeeHHs ¥ MHOKECTBO 3HaueHui QyHkiuu. Hynu QyHKuuu.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. UETHBIE U HEYETHBIC QYHKIIUH.

CreneHHas QYHKLHA C HATYPAJIbHBIM U LiebiM nokasarenem. EE coiicTBa U
rpaduk. CBoiicTBa U rpadUK KOPHS /-0 CTCTICHH.



TpUroHOMETPHYECKAs OKPYKHOCTb, ~OMPEACICHHE TPUTOHOMETPHYCCKHX
(yHKLMI YMCIIOBOTO apryMeHTa.

Hauajia MATEeMATHYECKOr0 AHAJIN32

[Tocne10BaTENIbHOCTH, croco0bl 3a/1aHHs [1OCJ/IE10BATEIbHOCTEH.
MOHOTOHHBIE [IOCAESA0BATEIbHOCTH.

ApudmeTndecKas U reOMeTpHUtecKas NporpeccuH. beckoHeyHO YOBIBarOLIas
reomerpuueckas nporpeccus. Cymma GeckOHeUHO yOBIBAIOIEH reOMETPHYECKOH
nporpeccui. PopMynia CIOKHBIX HMPOLEHTOB. Wcnonp30BaHue NPOrpeccuu Ui
pelIeHHs PEaIbHBIX 33124 NPHKIIAHOTO XapaKTepa.

MHOKeCTBA H JIOrHKa

MHOKECTBO, ONepaly HaJl MHOXKecTBaMH. JMarpammbl Diinepa—BenHa.
[IpUMeHeHHE TCOPETHKO-MHOMKECTBEHHOTO ammapara i OIMCAHUs PEaTbHBIX
[POIIECCCOB M ABJIEHUM, IPU PEICHUH 32121 H3 APYTHX yueOHbIX IIPEIMETOB.

OmnpejieNieHHe, TEOPEMA, CIIEICTBHE, I0KA3ATCILCTBO.

11 KJIACC

Yucia H BBIYHCIEHHS

HarypanbHbie ¥ Henbie uncna. [Ipu3HaKu AeTMMOCTH HETIbIX 4UCEL.

CTeneHb ¢ PAIMOHATLHBIM MoKa3aTeneM. CBOHCTBA CTETICHH.

Jlorapudm uncna. J/lecATHIHBIC H HATYPATbHBIC Jorapru(MBi.

VpaBHeHHs H HEPABEHCTBA

[IpeoGpa3oBaHKe BBIPAKCHUH, COACPIKAIINX norapumbl.

IpeobGpasoBanue BHIPAKEHHH, COAEPXKAUIMX CTCNCHH C panuoHaJIbHBIM
MOKAa3aTE/IEM.

[Tpumepbl TPUTOHOMETPHYCCKUX HEPABCHCTB.

[Toxa3aTe/nbHbIC YPaBHEHHs U HEPABECHCTBA.

JlorapupmMHuyecKre ypaBHEHHS U HEPABEHCTBA.

CucreMbl JTHHEHHBIX ypaBHeHUN. PelieHne NpUKIagHbIX 3a7a4 € TIOMOLIbIO
CHCTEMBI JIMHEHHBIX YPAaBHCHHM.

CHCTEMBI M COBOKYITHOCTH PalMOHAJIbHBIX YPABHEHHH U HEPABEHCTB.
[IpumeHeHHe  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEHICHHIO

MATEMATHYECKMX 3alad M 3a7ay M3 Pa3inuHeiX 00jacTeldl HaykW W peajlbHOH
KHU3HH.

DYHKIHH U TPaQUKH

dynkuua.  [lepuoauueckne  GyHkumH. [IpoMEexKYTKH  MOHOTOHHOCTH
dbynkums. Makcumymsl © MUHUMYMBl QyHKUuM. HauOonbiiee ¥ HauMEHbIIEE
3HaYEeHUE (DYHKIMM HA TIPOMEKYTKE.

TpuroHoMeTpuueckue GyHKIIMH, HX CBOACTBA U IPaHKH.

[TokasaTenbHas U Jorapupmudeckas GyHKLIMH, UX CBOHCTBA M IPaMKH.



Werosnp30oBanne rpadukos GpyHKUHI s peICHIs ypaBHEHHMI H JIMHEHHBIX
CHCTEM.

Vcnonb3oBanue rpadukoB (QyHKUMA JUIA HCCIe0BaHMs TIPOLIECCOB H
3aBMCUMOCTEN, KOTOPBIE BO3HUKAIOT TPH PELICHHH 3a7ay M3 JPYrHX Y4eOHBIX
MPEAMETOB H peanbHOMN KH3HH.

Havajia MaTeMaTHYECKOro aHAIH3a

HenpepbiBHbIE QYHKIHH. MeToa MHTEPBAJIOB ISl pellicHHs HEPaBEHCTB.

[pousBonHas  (QYHKIHH. [comMeTpH4eCKHid ¥ du3nUECKUid  CMBICH
IPOM3BOIHOM.

[Tpou3BO[HbIE ~ SNEMCHTAPHBIX dbynkuuid.  DOpMyIIBI HaXO0XKIACHHUA
[POM3BOHOI CyMMbl, TPOM3BEICHN 1 4acTHOrO (PYHKLIHH.

[IpumeHeHue MPOM3BOIHOH K HCCIIE0BAHHIO (yHKumil Ha MOHOTOHHOCTb H
skcTpeMyMbl. HaxoxaeHne HAaHOOIbIIEro U HAUMEHBIIIEr0 3HAYCHHA (GyHKIMHA HA
OTpE3KeE.

[IpuMeHeHHe TPOU3BOAHOH JUIA HaXOKJIEHHs HAWIy4LIero peueHus B
MPUKIAIHBIX 3aja4ax, [ OMpe/IeeHHsl CKOPOCTH  TPOLEcea, 3a/IaHHOTO
dhopMyoi HIIH rpadMKOM.

[lepoobpa3nas. Tabmmia nepooOpasHbIX.

Wurerpan, e€ro reOMETPHYECKUH M (pr3nHEcKMid  CMBICIL. BriuuciieHue
uHTErpaa no Gopmyie Hprorona—Jleiibnuua.



ILIAHUPYEMBIE PE3YJIbTATDI

Ocpoenne yuebHoro mpenmera «MaremaThka» JO/DKHO obecrieunBaTh
IOCTHKEHHE HA YPOBHE CPEHEro o0uiero 0opasosaHms CICTyIOMIHX JTUYHOCTHBIX,
METAIPEAMETHBIX H NPEAMCTHBIX 00pa3oBaTeIbHBIX PE3yIbTaTOB!

JUYHOCTHBIE PE3VJIbTATHI

JIMuHOCTHBIE PE3YNbTaThl OCBOCHHA TPOrpaMMbl yyeOHOro IpeaMera
«MareMaTHKa» XapakTepu3yrTCs:

['paxk1aHCKOE BOCTIMTAHHE:!

copMHUPOBAHHOCTHIO rpakIaHCKOW MO3MIMK 00y4aIoLEerocs Kak akTHBHOTO
M OTBETCTBEHHOr0 WiI€Ha POCCHUCKOrO oOiiecTsa, MPEACTABICHHEM O
MATEeMATHYECKHX OCHOBAX (YHKIIMOHMPOBAHMA Pa3MIHBIX CTPYKTYD, SIBJICHH,
npoueayp TPaxIaHCKOTO oGmecTBa (BBIGOpHI, OMPOCHl M IP.), YMEHHEM
B3AMMONCHCTBOBATD C COLMAJIbHBIMH MHCTUTYTaMM B COOTBETCTBHH C HX
(QyHKIMAMH 1 HA3HAYEHHEM.

[TaTprOTHYECKOE BOCITUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCHICKOM TpakIaHCKOH HACHTHIHOCTH, yBOKEHHS K
MPOILLIOMY U HACTOALIEMY POCCHHCKON MaTeMaTHKH, IEHHOCTHBIM OTHOIIIEHUEM K
JIOCTHIKEHHAM POCCHMHCKUX MAaTEMaTHKOB H POCCHICKOI MaTEMaTH4ECKOH LIKOJIBbI,
K HCHONB30BAHHMIO ITHX JOCTH)KEHHH B JPYrMX Haykax, TEXHOIOrH:AX, chepax
HKOHOMMUKH.

JlyXOBHO-HPABCTBCHHOIO BOCITUTAHHA:

OCO3HAHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa;
chOpPMHPOBAHHOCTBIO ~ HPAaBCTBEHHOIO  CO3HAHMA, ITUYECKOr0  TOBEJICHHA,
CBS3aHHOrO ¢ MPAKTHYECKHM MPHMEHCHHEM JTOCTHXEHHU I HAYKU U JIeATEIbHOCTBIO
Y4EHOr0; OCO3HAHWEM JIUYHOT0 BK/Ia1a B MOCTPOCHHE YCTOHYHBOTO OYAYLIETO.

ScTEeTHYECKOE BOCTTMTAHKE!

3CTETHYECKHMM OTHOLICHWEM K MHpY, BKJIIOYasi 3CTETHKY MATCMATHYCCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pelIeHHi, paccyXIEeHHM;
BOCTIPHUMYHMBOCTBIO K MATEMATHYECKAM ACTIEKTaM Pa3IMiHbIX BHOB MCKYCCTBa.

dOU3NYECKOE BOCIHUTAHHUE!

c(hOPMUPOBAHHOCTHIO  yMCHMA TPHMCHATE MareMaTU4YeCKue 3HaHus B
MHTEpecax 370pOoBOro U 0€30MacHoOro o6pa3a KH3HH, OTBETCTBEHHOrO OTHOIICHHSA
K CBOEMY 3I0POBBIO (310pPOBOE INHUTAHHE, cOATaHCHPOBAHHBIM PEXHM 3aHATHH H

OT/IbIXa, perynsapHas busnueckas AKTHBHOCTD);, (hU3UYECKOTO
COBEPLICHCTBOBAHMS, npu 3aHATHAX CIIOPTHBHO-03J10POBUTE/ILHOM
NEATENbHOCTBIO.

TpyaoBoe BOCTIUTAHHE!



[OTOBHOCTBIO K TPYAY, OCO3HaHHEM LCHHOCTH TpyA0NIOOHsA; HHTEPECOM K
pasnu4HBIM  Ccepam mpoecCHOHANBHOH  ACATEILHOCTH, CBH3aHi{BIM v
MATEMATHKON M €€ TPUIOKCHHAMH, YMCHHCM coBepiaTh OCO3HAHHBI BBIOOD
Gynyweit npodeccuu U peann30BbIBATL cOOCTBEHHBIE JKU3HEHHBIC TUIAHBL,
[OTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHueckoMy — 00pa30BaHMIO U
camMo00pa30BaHHI0 Ha MPOTHKEHHH BCEH MKH3HH, FOTOliHOCTbIO K aKTHBHOMY
Y4ACTHIO B PELLICHUH TPAKTHIECKHX 337144 MATEMaTHIECKON HATPaBJICHHOCTH.

JKOIOrHYECKOe BOCITHTAHHC.

chopMHPOBAHHOCTBIO 3KOJIOrMYECKOM KYJIBTYPhI, nonquiHneM BIlPlHHHil
COLMATHHO-)KOHOMHYECKHX NPOLIECCOB HA COCTOSIHHE TIPUPOHOH H counanbnovf
cpenbl, OCO3HAHWEM rnobajpHOrO0  XapaxkrTepa axcjnomqecmx npobaem;
opueHTalMed Ha NPUMCHCHHC MATEMATHYECKAX 3HAHMEA ISl PELICHHsA 334ad B
00acTH  OKpyJXKaiouien Cpenbl, [UTAHUPOBAHMS TMOCTYIKOB M OLCHKH HX
BO3MOSKHBIX TOCIEACTBUM JUTA OKpYKaroule Cpe/bl.

[{eHHOCTH Hay4HOTO NMO3HAHUA:

c(hopMHPOBAHHOCTBIO MHpPOBO33PEHHUs, COOTBETCTBYIOLICTO COBPEMECHHOMY
YPOBHIO ~ Pa3BUTHA  HaykH H 00IIECTBEHHON — MPAaKTHKH, nonnmaﬂmem.i.
MATEMaTHUeCKOl HaykH Kak cdepsl yeJJOBEUECKOH 1EATENbHOCTH, 3TanoB CC
pasBUTHA W 3HAYUMOCTH [JIA PasBUTHA [IMBWIN3ALMK; OBJIQJICHUEM A3BIKOM
MATEMATHKH M MATEeMaTHYecKOodl KyIbTypoH Kak CpelCTBOM [MO3HAHUS MUDA,;
FOTOBHOCTBIO OCYIICCTBIATH MPOEKTHYH M HCC/IEA0BATENHCKYIO JCATEIBHOCTD
MHJIMBH/1yaJIbHO U B TPYINIIC.

METAIIPEJIMETHBIE PE3YJIbTATDI

MerarpeMeTHbIE Pe3yIbTATHl OCBOCHHS MPOrpaMMbl y4eOHOro MpeaMeTa
«MaremaTruka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAJIbHbIMH
NO3HABAMENbHbIMU  OCHCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
OelicmeUsIMU, YHUBEPCATbHBIMU Pe2YIsiMUBHBIMU OeLICMBUIMU.

1)  Vuusepcanonvie = nosnasamenvHvle  Oelicmeus,  obecnevusaom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yYarnwuxca (oceoeHue
MemMoO08  NOIHAHUSL — OKPYHCAIOWE20  Mupda,  NPpuUMeHeHue  J102UYECKUX,
UCcn1e008amenbCKux onepayuil, ymenuti pabomams ¢ ungopmayuei).

ba3oBbI€ JIOTHYECKHE ACHCTBHUA:

* BBISIBJIATD M XapaKTEpPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MaTEMAaTHYECKHX

00BEKTOB, TOHATHI, OTHOILUEHMH MEXIY MOHATUAMH; (PopMynupoBaTh
ONPEACIACHUSA  TOHATUH; YCTaHaBIMBaTb CYIIECTBEHHBIH  IPU3HAK

KJIacCH(UKAIMH, OCHOBaHUA AN OOOOIICHUA M CPAaBHEHHA, KPHTCPHH
NPOBOAUMOIO aHAJIM3a;



e BOCIIPUHAMATb,  (OPMYIHpOBaTL  H npeoOpa3oBhIBATE  CYKIACHHS:
yTBEpAMTEIbHBIE H OTPULATENbHbIC, E€IMHUYHBIC, YAaCTHBIC M obue;
YCIIOBHBIE,

e BBISIBISTH  MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBA3M  H
nporuBopeuns B (akTax, JAaHHBIX, HAOJIOAEHHAX M YTBEPXKICHUAX,
npe/iaraTb  KPHTEPHH  JUIA  BbIABJICHHA 3aKOHOMEPHOCTEH  H
MPOTHBOPEYHH,;

e/leNaTh BBIBOIBI C MCMOJIb30BAHHEM 3aKOHOB JIOTMKH, NCAYKTHBHBIX H
MHIYKTHBHBIX YMO3aK/IIOUEHHH, YMO3aKJIUEHHH I10 aHAI0THH;

« IPOBOUTH CaMOCTOSATEIbHO JI0Ka3aTe/IbCTBa MaTeMaTHIECKHUX
yTBEPXKACHHUH (MPSAMbIE M OT POTUBHOT0), BBICTPANBATh apryMeHTaluIo,
MPUBOIUTE TIPUMEPHI U KOHTPIPUMEPSL; 000CHOBBIBaTb COOCTBEHHBIC
CY)KIEHHSA U BbIBOBI;

¢ BHIOMpATL CrOCO0 pelieHus y4eOHOH 3anadu (cpaBHMBaTh HECKOJIBKO
BAPMAHTOB pelleHus, BbIOMpaTh Hauboee NOAXOAAUIMH C y4E€TOM
CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPHEB).

Ba30BbIe HCCIIEI0BATEIBCKUE IEHCTBHA:

« MCTIO/IB30BAaTh BOMPOCH KAaK HCCIIENOBATENbCKHH WHCTPYMEHT I03HAHMA,
(opMyIMpOBaTh BOMPOCHI, (HPHKCHPYIOLIME MPOTHBOPEIHE, npobnemy,
yCTaHaBJIMBaTh ~ MCKOMOC W JaHHOE, dopMHupoOBaTL  TI'MIIOTE3Y,
apryMEHTHPOBATh CBOKO MO3HIHIO, MHEHHE;

« IPOBO/IUThH CAMOCTOSITENBHO CIIAHUPOBAHHBIH IKCIIEPUMEHT, HCCIICI0BAHHUC
M0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00beKTa, fABJICHUS,
MpOoLIECCa, BBISABICHHIO 3aBHCUMOCTEH Mexay OOBEKTaMH, SBIICHUSAMH,
MpOIIECCaMH;

¢ CAMOCTOSITENIBHO (pOpMY/IMPOBaTh 00OOLICHUA M BbIBOJBI IO PE3yNIbTaTaM
MPOBEAEHHOr0 HAOIONEHHUS, UCCICNAOBAHUA, OLECHMBATH J0CTOBEPHOCTH
MOJyYEHHBIX PE3y/IbTATOB, BRIBOJIOB H 0000IIEHHIH;

« IPOTHO3MPOBATh BO3MOXKHOE Pa3BHUTHE TIpoLecca, a TaKKE BBIABUIraTh
NPEANONOAKEHUA O €r0 Pa3BUTHH B HOBBIX YC/IOBHAX.

PaGora ¢ nHopmMaLHeii:

« BLIABIATE JeGULHUTE HHPOPMALMH, TaHHBIX, HeoOXO0IHUMBIX J1JIsi OTBETA HA
BOIIPOC M 7S pEILEHHs 3a/1a4H,

e BEIOMPATH HHPOPMALHIO U3 HCTOYHUKOB Pa3THYHbIX THIIOB, aHAIU3HPOBATD,
CHCTEMATU3MPOBaTh M UHTEPNPETHPOBATh WH(MOPMALMIO PA3IUYHBIX
BU/I0B M (DOPM IIPEACTABIICHHS,

o CTPYKTYPUpOBaTh HH(GOPMALMIO, MPEACTABIATH €€ B Pa3IHYHBIX hopmax,
HIUTIOCTPUPOBATH rpa(UIECKH;



« OIICHUBATh HAJIEKHOCTD uH(pOpMaLHH 1o CAMOCTOSTEJILHO
cOpMYITHPOBAHHBIM KPUTCPHAM.

2) Vuusepcanvhvie KOMMyHUKamuenble  0eicmeus, obecneyusarom

ChopMUPOBAHHOCM COYUATBHBIX HABLIKOE 00YHAIOUWUXCAL.

OOuieHue:

« BOCTIPHHMMATh H (OPMYTHPOBATh CYHA/ICHHA B COOTBETCTBHH C YCIOBHAMH
M lenAMM OOIUIeHHMs; SICHO, TOYHO, TPAMOTHO BBIPAKATH CBOIO TOYKY
3peHus B YCTHBIX W MHChMEHHBIX TEKCTAX, NaBaTh MOSCHEHUS IO XO1y
peleHus 3a1a4u, KOMMEHTHPOBATD TNOJTyYEHHbIH pe3ysibTaT,

«B X016 0OCYK/IEHHs 33/1aBaTh BOMPOCHI M0 CYLIECTBY 06CyX1aeMO! TEMBI,
npoGemMsl, PElaeMoii 3a/1a49H, BbICKa3bIBATh HICH, HaleIeHHbIe Ha ITIOUCK
pellieHHs; COTOCTABIATH CBOM CYXICHWA € CYRKIOCHUSAMH JPYTHX
Y4aCTHHKOB JHAJIOra, 0OHAPYXHBATb Pa3IMuMe M CXOACTBO MMO3ULIUH; B
KOppeKTHO# hopme HopMynHPOBATH PA3HOTIACHA, CBOM BO3PAXKECHHUS,

e IPECTABIAT PE3YNIbTAThl PEIICHHA 3a1a1H, JKCTIEPUMEHTA, MCCIIEI0BAHNMS,
POEKTa; CaMOCTOATEIBHO BpIOMpaTh (opMaT BHICTYIUICHUSA C y4E€TOM
3a71a4 MPE3EHTAIMK U 0COOEHHOCTEH ayAMTOPHH.

CoTpyAHHUYCCTBO:

« TOHMMATh ¥ MCIOIb30BaTh MPEUMYLIECTBA KOMAH/HOM ¥ VHIMBH1yalbHOH
paboThl TIpU pELIECHHH yueOHbIX 3aiad4; MPUHMMATH LCIb COBMECTHOM
JeaTeNbHOCTH, IUIaHMPOBaTh  OPraHU3alHio COBMECTHOH  paboThl,
pacnipeneisTh BHAbl PaboT, J0roBapHBATLCA, obcyxiaTh Ipolecc |
pe3ysibTar paboThl; 060011aTh MHEHHS HECKOIBKUX THOzIeH;

« y4aCTBOBATH B TPYMNIOBBIX (hOpMax padoTsl (00CyXkaeHus, 0OMeH MHEHHH,
«MO3TOBBIE IITYPMBI» M MHBIE), BBINOIHATE CBOK 1aCTh paboTel H
KOOPAMHMPOBaTh CBOM JIEHCTBMS C JPYTMMH “WICHAMH KOMAH/bL
OLIEHMBATH KAUECTBO CBOEr0 BKJIAJAa B OOIIMH NPOAYKT MO KPUTCPHUSAM,
chOpMYJIHPOBAHHBIM YHaCTHHKAMH B3aHMO/ICHCTBHA.

3) Vuusepcanvhovlie  pecyniamueHble deticmeus, obecneyusaiom
(hopMuUpOBaHUE CMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TU4HOCHTU.
Camoopranusanus:

COCTABIIATD IUIAH, AJArOPUTM PELIEHHUs 3a/1au¥, BEIOMpATh cnocod penieHus ¢
YUETOM MMEIOILMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBAThH BAPUAHTHI PELICHHH ¢ yUETOM HOBOH HH(HOPMALIUH.
CaMOKOHTPO/1b:
eBJAJeTh HABLIKAMM  IO3HABATEIbHOM pedaeKCHM Kak  OCO3HaHHA
COBepIIaeMbIX AEHCTBUI M MBICITHTEIbHBIX MPOLECCOB, WX PE3YIbTATOB,
BIAACTh CIIOCOOaMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS Iporecca H
pe3yibTara pelICHHA MaTeMaTHYeCKOH 3a1a4H;



« [PE/IBU/IETH TPYAHOCTH, KOTOPbIE MOTYT BOIHUKHYTH npy PeleHUH 3a/1a4H,
BHOCHTH KOPPEKTHBBI B JIEATENBHOCTh HA OCHOBE HOBBIX 00CTOATEIBCTB,
JAHHBIX, HAMIEHHBIX OMIMOOK, BBIABJICHHbIX TPYAHOCTEH;

¢ OLICHMBATH COOTBETCTBME pE3yiIbTaTa Lemd H  yCIOBHAM, 00BACHATH
PUYMHBI AOCTHKCHHA WM HEAOCTHKCHHA pe3y/IbTaTOB JEATEIbHOCTH,
HAXOIHUTh OLIMOKY, 1aBATh OLEHKY NPHOOPETEHHOMY OTBITY.

[IPEJIMETHBIE PE3VJIbTATbI

OcBoeHne y4eOHOro Kypea «Anredpa u Havana MaTEMaTHYECKOro aHajau3a»
HAa ypOBHE CpelIHero 00Imero 0Gpa3oBaHus 0/DKHO o0ecrednBaTh JOCTHKEHHE
CIIEYIOMMX MPEAMETHBIX 00Pa30BATENbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa 1 BbIYHC/IEHHSA

OnepupoBaTh MOHATHAMH: PalMOHAIBHOC H JEHCTBUTEILHOE YHCIIO,
0GBIKHOBEHHAS H IeCATUYHAS IPOOb, POLIEHTHI.

BoimonHT,  apuMeTHueckue  onepaudn ¢ PAlHOHAIBHBIMH - H
NeWCTBUTETLHBIMU YUCIIAMH.

BbINONHATH NPHOIMKEHHBIE BHIYHCIICHHS, UCTIONB3YS MPABIIIA OKpYIJIEHHA,
NenaTh NPUKUKY M OLICHKY pe3ynbTaTa BBIUMCIICHHH.

OnepupoBaTh MOHATHAMMU: CTENEHh C NEIbIM TIOKA3ATCICM, cTaHapTHas
dbopma 3amuch JAEHCTBHTEILHOTO 94HCIA, KOPEHb HATYPABHOH  CTENeHH;
HCIIONB30BATH MOIXOMANUIYIO (DOPMY 3aIucH JEHCTBHTENBHBIX HHCE [IA PELICHHA
MPAKTHYECKHUX 3a/1au U MPEICTaBICHHA JaHHBIX.

OnepupoBaTh MOHATHAMH: CHHYC, KOCHHYC H TaHI'CHC MPOM3BOJILHOTO YIUIa;
HCII0JIb30BATh 3aMHCh TIPOU3BOJIBLHOTO yriia Yepe3 00paTHbIE TPUrOHOMETPUICCKHC
(hyHKUMH.

YpaBHEHHsI H HEPABEHCTBA

OriepupoBaTh TOHATHAMHI: TOXIECTBO, YPAaBHEHME, HEPABEHCTBO; IEIOC,
paLMOHANBHOE, HPPALIMOHAILHOE YPaBHEHNE, HEPABEHCTBO; TPHIOHOMETPUHECKOE
YPaBHEHHUE,;

BoinonHaTh npeodpa3oBanns TPUTOHOMETPHUECKUX BBIP@KEHUH W peHIaTh
TPUTOHOMETPUUYECKHE YPABHCHHS.

BbIMOAHATS Npeo0pa3oBaHus LENbIX, PAlHOHAIbHBIX W HPPALMOHAIBHBIX
BHIDAKEHMI W pelarbh  OCHOBHBIC — THIBI  UEMBIX,  PALMOHAILHBIX — H
MPPAlMOHATBHBIX YPaBHEHHIT M HEPABEHCTB.

[IpuMeHsITh YPABHCHHSA M HEPABEHCTBA IS PENICHUA MaTCMAaTHICCKUX 3aad
M 3a/1a4 U3 Pa3IMYHbIX 00J1aCTeH HAyKH M PeaibHON KH3HH.



MozeupoBaTh pealbHbIe CHUTYallMd Ha  A3BIKC anreOpbl, COCTaBJIATh
BLIDXKEHHSA, yPABHEHMs, HEPABEHCTBA TO YCIOBHIO 3aja4d, MCCIEA0BAThH
[OCTPOEHHBIE MOZIEH C MCIIONB30BAHMEM allrapata anreOpsl.

@®yukuun ¥ rpad@uKH

OnepupoBaTh MOHATHAMH: QyHKUMSA, Croco0bl 3a1aHus ¢ynkimu, odnactb
onpedeneHHs H MHOXKECTBO spauyeHui (QyHkuuH, rpadpux QYHKIHH, B3aHMHO
oOparHbie QYHKIHH.

OmnepupoBaTh TMOHATHSIMH: YETHOCTH H HeuSTHOCTh (QYHKIMH, HYIH
(DYHKIMH, TPOMEKYTKH 3HAKONOCTOAHCTBA.

Hcnonb3oBath rpadukn GyHKIHA JUIS PEIICHAS ypaBHEHUIA.

CTpOMTb ¥ 4YHTATh TPauKH TMHelHON QYHKIMH, KBAJpaTHYHOH byHKLIHH,
cTerneHHON (PYHKIHMH C LEIbIM MOKa3aTe/ICM.

Wcnonp3opats rpadukd  QyHKUMH Ui MCCIENOBAHMA  [POLECCOB H
3aBHCHMOCTEH IPU PEICHUM 337134 W3 APYTHX y4eOHBIX NPEIMETOB H PeasbHOH
JKU3HM; BRIPAXKATH HOPMYIaMH 3aBHCHMOCTH MEHKLY BETHIMHAMA.

Hauaia MaTeMaTH4eCKOro aHa/In3a

OnepupoBaTh MOHATHAMH: IOCJICA0BATEILHOCTD, apumMernyeckas H
reomerpu4eckas MporpeccHy.

OnepupoBaTh NOHATHAMH: OECKOHEUHO yObiBatoIas reoMeTpuiecKas
nporpeccHsi, cyMma OeCKOHEIHO yOBIBAOILIEH TEOMETPHYECKOH TIPOrPECCHH.

3a1aBaTh 10CIE0BATEIbHOCTH Pa3IHIHbIMU criocobamu.

M CIoNb30BaTh CBOMCTBA MOC/IEI0BATENLHOCTEH U MPOrpeccuit 17 peleHHA
peabHBIX 3a/1a4 MPUKIIaJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh MOHATHAMU: MHOXKECTBO, ONEPAIIH Hall MHOKCCTBAMA.

Mcrnonp30BaTh ~ TEOPETHKO-MHOMKECTBEHHBIM  ammapar i OMHCaHHA
peabHBIX MPOLECCOB M ABJICHUH, NPU PEIICHUM 3ajaq W3 JIPYTHX y4eOHBIX
NpeaMeToB.

Onep HpOBATh MNOHATHAMU: ONPEACIICHHE, Teopema, CICOCTBHE,
JI0Ka3aTe/IbCTBO.

11 KJIACC

Yuc1a 1 BbIYHCJIEHUA

OmnepupoBaTh MOHATHAMM: HATYPalibHOE, LElI0€ YMCIIO; HCMOIb30BATH
MPU3HAKK JEJTHMOCTH LEIBIX YHCEI, PA3IOKCHHE YHC/IA HA NPOCTHIC MHOKHUTEIH
JUISL peIlieHUs 3a1ay.

OnepHpoBATH MOHATHEM: CTETIEHb C PAMOHAIIBHBIM [T0KA3aTE/IEM.

OnepupoBaTh TMOHATHUAMH: JOTapudM YMCIa, ACCATHYHBIC M HATYpPaJIbHBIC
norapugmsl.



YpaBHeHHs H HEPABEHCTBA

[IpumMeHATH ~ CBOMCTBA ~ CTENEHH /IS npeoOpa3soBaHUA  BBIPAKCHHI;
OepUpOBATH TMOHATHSAMHU: I10KA3aTENbHOE YPABHCHHE W HEPABCHCTBO; PCIIATh
OCHOBHBIE THITHI TOKA3aTEIbHBIX YPABHEHHH H HEPABEHCTB.

BbIMONHATD  [Pe0Opa3OBaHus  BbIPAKEHUH, —COACPKALIMX jiorapumbi,
ONEPHPOBATh MOHATHAMH: JIOTapH(YMHYECKOE YPaBHEHHE H HEPABEHCTBO; PeIIaTh
OCHOBHBIE THITBI JTOTapH(PMIUIECKUX YPABHEHUH W HEPABEHCTB.

HaxouTh pelIeH s IPOCTEHIINX TPUTOHOMETPUIECKHX HEPABEHCTB.

OmnepupoBaTh MOHATHAMU: CUCTEMA JMHEHHBIX YpaBHEHHH W €€ PCLUICHHE,
HCIIONB30BATh CHCTEMY JIMHEHHBIX YPABHEHHH U1 PEILICHHS TPAaKTHYECKUX 3a/1at.

HaxoiuTh pelieHHs NPOCTEHIINX CHCTEM H COBOKYITHOCTEH pallMOHAJIbHBIX
ypaBHEHHH H HEPABEHCTB.

MojenupoBaTh pealibHble CHTYal[ud Ha  A3bIKE anre0pbl, COCTaBJIATH
BHIPAKEHHSI, YDABHEHMSA, HCPABCHCTBA M CHCTCMbl MO  YyCIOBHIO 3a]1a4H,
MCCITIEIOBATh MOCTPOSHHBIE MOJIENH ¢ MCIIOJIb30BAHUEM allliaparta anreOpsl.

@yHKUHH H TPadHKH

OnepupoBaTh  MOHATHAMH:  IEPHOANYECKASA (yHKLHA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKUMH, TOYKH 9KcTpemyma (QyHKIHY, Haubonbiee M
HaMMeHblIee 3HAaYeHMs (YHKIMM Ha I[POMEKYTKE, HCIOoab30BaTk HX Ul
ycceeioBaHns (DYHKIIHH, 3laHHON rPadUKOM.

OnepupoBarh MOHATHAMH: TPapUKH OKa3aTeIbHOMN, OrapupMUUECKOr H
TPUrOHOMETPHYECKHX (DYHKIIHH; u300paaTh UX Ha KOOPIMHATHOH IJIOCKOCTH H
MCIIOJIb30BATh LIS PEleHHs yPABHEHHH U HEPAaBEHCTB.

M306pakaTh Ha KOOPAMHATHOH IIOCKOCTH rpaguky JIMHEHHBIX YpaBHEHUH
1 HCITONB30BATh MX IS PEIIEHUsS] CUCTEMBI JIMHEHHBIX YPaBHCHHH.

WUcnonb3oBath rpaguku  (QyHKOME i MCCIENOBAHMSA  MPOLECCOB  H
3aBUCHMOCTEH M3 JIPYrUX YU4eOHBIX JAUCLMILIMH.

Hauajia MATEMATHYECKOI0 AHAIH3A

OnepupoBaTh MOHATHAMY: HENpepbiBHAS QYHKIMA; MPOU3BOLHAA GyHKUHH,
MCIIOJIb30BaTh TEOMETPHICCKUH M (PU3HICCKUI CMBICII MPOU3BOIHOM IS pelIeHHs
3ajad.

HaxoauTh POM3BO/IHBIE AJIEMEHTAPHBIX QYHKIIMH, BEIYUCIATH IPOU3BOHBIC
CYMMBI, IPOU3BEICHHUS, JaCTHOIO (yHKIIHH.

VICI0J1630BaTh POM3BOIHYIO [UTA HCCEN0BaHMs QYHKIHH HA MOHOTOHHOCTE
# 9KCTPEMYMbI, IPUMEHSATD PE3yJIbTAThI HCCIIE0BAHMUS K IIOCTPOCHHUIO rpaguKoB.

Ucnonb30BaTh MPOW3BOAHYIO JUIA HAXOXKACHHS HAWIYUIICro pPELICHUA B
MPHKJIAJHBIX, B TOM YHCJIE COLMATBHO-OKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh ~IMOHATHAMH: TNEPBOOOpasHas W MHTErpai;  MOHUMATh
reOMETPHUYECKHH H (PH3HUECKHH CMBICIT HHTETpaa.



Haxoautb nepBooOpasHbie 1eMEHTAPHBIX yHKIMil; BBIYUCIATD MHTErpall

no popmye Hprotona-JleiOHHMIIA.
Pelath NPHKIAIHBIC 33a1a4M, B TOM HHCIIC COLHAJIBHO-I)KOHOMHYECKOT0 H

(DM3HUECKOrO XapaKTepa, CPeCTBaMM MaTEMATHECKOro aHaJIM3a.
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