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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa v Hauaja MaTeMaTUIECKOTO aHaJIH3ay
6a3oBoro ypoBHs 1t oOydatomuxcs 10 —11 kimaccoB pazpaboTaHa Ha OCHOBE
®deepanbHOTO TOCYIAPCTBEHHOIO 00pa30BaTENIbHOIO CTaHAapTa CPEAHETO OOIIEro
o0Opa3oBaHusl, C y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, TPEABIBISIEMBIX K
MaTEeMaTUYECKOMY 00pa30BaHUI0, U TPAIULIUNA pOCCUIICKOTO oOpa3oBanus. Peanuzanus
IpOrpaMmbl 00ECTIeUnBAET OBJIAJICHUE KITIOUEBBIMU KOMITETEHIIUSIMH, COCTABIISIOIIUMHU
OCHOBY JJISI CAMOPA3BUTHS U HEPEPHIBHOTO 00PAa30BaHUs, IIEJIOCTHOCTh OOUIEKYIBTYPHOTO,
JUYHOCTHOTO U TIO3HABATEIHLHOTO PA3BUTHUS JUYHOCTH 00YyHArOITUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayama MaTeMaTHYECKOTO aHaJIN3ay SBIISCTCS OJHUM M3 HanOoJjee
3HAYUMBIX B TIPOTPAMME CTapPIICH IIKOJIBI, TOCKOIBKY, C OJHOW CTOPOHKI, OH 00eCIIeYnBaeT
WHCTPYMEHTAIIbHYIO 0a3y JJII U3y4eHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPyroi
CTOPOHBI, (HOPMHUPYET JOTHIECKOE M a0CTPAKTHOE MBINIJICHUE YUaIINXCs Ha YPOBHE,
HEO0OXOMMOM JIJIs1 OCBOCHHUSI KypCOB HH(MOPMATHKHU, OOIIIECTBO3HAHUS, UCTOPUH,
CJIOBECHOCTHU. B pamkax jaHHOTO Kypca ydaiiuecs OBJIaJeBalOT YHUBEPCATbHBIM SI3bIKOM
COBPEMEHHOM HayKu, KOTOpast POPMYJIUPYET CBOU JOCTHKEHHS B MaTEMaTHYECKOM opMme.
Kypc anre6pbl 1 Hauan MaTeMaTUYECKOTO aHAIN3a 3aKJIa/IbIBA€T OCHOBY JUIsS YCIICIITHOTO
OBJIAJICHUS 3aKOHAMU (DU3UKU, XUMUU, OMOJIOTHUHU, TOHUMAaHUSI OCHOBHBIX TCHICHIIUM
APKOHOMUKHU U OOIIIECTBEHHON KU3HU, TTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IA(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIH30BaTh UX B TMTOBCEAHEBHOMN
XKU3HH. B TOXe Bpems oBiIaiecHne aOCTPAKTHBIMH M JIOTHYECKH CTPOTUMH MAaTeMaTHISCKUMHU
KOHCTPYKITUSIMH Pa3BUBACT YMEHUE HAXOAUTH 3aKOHOMEPHOCTH, 000CHOBBIBATH UCTHUHHOCTH
YTBEPKICHHUSI, HCTIOIH30BaTh 000OIICHIE U KOHKPETH3AINI0, a0CTparnpoBaHUE M aHAJIOTHIO,
(bopMHUpYET KpeaTUBHOE M KPUTHYECKOE MBITIUICHHE. B X0/1e n3yueHus anreOpsl 1 Hada
MaTEeMaTHYECKOTO aHaJM3a B CTAPIIICH IIKOJIE yJalTUecs MOTyIar0T HOBBIA OBIT PEIICHUS
MPUKIIAAHBIX 33]1a4, CAMOCTOSITEILHOTO MOCTPOCHUS MAaTEMAaTUUECKIX MOJICJICH pealbHbIX
CUTYaIlMI U UHTEPIPETALMH IMOTYyUYEHHBIX PEIICHUH, 3HAKOMATCA C IPUMEpamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B PUPOJIC, HAYKE U B UCKYCCTBE, C BBIIAIONTUMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

Kypc o6agaet 3HaUUTEIEHBIM BOCITUTATEILHBIM MTOTEHITMAIOM, KOTOPBIN peaau3yeTcs: KaK
yepe3 yueOHbI MaTepual, CiocoOCTBYIOMUMA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,
TaK 1 uyepes crenuduky yaeOHO! AesTeNbHOCTH, TPEOYIOIIEH CaMOCTOsITEIbHOCTH,
aKKypaTHOCTH, IPOIODKUTEIILHON KOHIIEHTPAIIMK BHUMAHUS U OTBETCTBEHHOCTH 3a
IIOJIyYEHHBIN pE3yJIbTAaT.

B ocHoBe MeTomKu 00y4eHHS areOpe W HadaaM MaTeMaTHYeCKOTO aHaJIn3a JIGKUT
JeATETPHOCTHBIN TIPUHIIAIT 00YYEHUSI.

CtpykTypa Kypca «Anredpa 1 Hadala MaTeMaTHYEeCKOTO aHAJIN3a» BKIIFOYACT CIICTYFOIIHC
coJiepKaTeIbHO-METOAMUECKHE JIMHUU: «Yucna U BeUUCIeHus», « ODyHKIUU U TpauKn»,
«YpaBHEHHS ¥ HEpABEHCTBay, «Havaa MaremMatnueckoro ananusa», « MHOXeCTBa 1
noruka». Bce ocHOBHBIE COEpIKaTETLHO-METOINYECKUE TUHUN U3YIAIOTCS HA TIPOTHKEHNUN



ABYX JIET 0Oy4eHHUs B CTapIleil MIKOJe, eCTECTBEHHO AOMOJHSASA APYT APyra U MOCTENEHHO
HACBHIIIAsACh HOBBIMU TEMAaMHU U paszaenamu. JJaHHbBIM KypC SBIIETCS HUHTETPATUBHBIM,
MOCKOJIbKY 00BEeIMHAET B ceOe co/iep:KaHne HECKOJIBKIX MAaTeMAaTUYECKUX TUCIUTUINH |
anredpa, TPUTOHOMETPHSI, MATEMaTUYECKUI aHan3, Teopust MHOKeCTB U Ap. [1o Mepe Toro
KaK y4alliecs: OBJIaJIEBAIOT BCE OoJiee MHUPOKUM MAaTEMAaTHUYECKUM almnapaToM, y HUX
MOCJIeIOBATENBHO (DOPMUPYETCS U COBEPILICHCTBYETCS YMEHUE CTPOUTh MATEMAaTUYECKYIO
MOJIeJIb PeaIbHON CUTYAIlNH, IPUMEHSTh 3HAHUs, TIOJIyYeHHbIE B Kypce «AJredpa 1 Hayasia
MaTEMaTUYECKOTO aHAIN3ay, JIJIsl PEIICHUs] CAaMOCTOSITENHHO CHOPMYIUPOBAHHOM
MaTeMaTH4YECKOM 3a/1a4t, a 3aTEM MHTEPIPETUPOBATH MOJTYYECHHBIN pPE3yJIbTAT.
ConeprxarenpHO-MeToAuYecKas JUHUS «Hucna u BIYUCIIeHUs» 3aBepiiaeT GopMupoBaHue
HAaBBIKOB HCIIOJIb30BaHUS IEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLUIO HAYaTO B OCHOBHOM
mikosie. B crapimeit mikosne ocoboe BHUMaHUE yaensercs (GOpMUPOBAHUIO POYHBIX
BBIYHMCIIUTENbHBIX HABBIKOB, BKIIIOYAIOLIUX B CE0sl HCIIOIB30BAHUE PA3IMYHBIX (POPM 3aITUCH
JNEUCTBUTEIBHOTO YUCIA, YMEHUE PALIMOHAIBHO BBIIOJHATH ACUCTBHS C HUMH, J€1aTh
MPUKUJIKY, OLIEHUBATh pe3ybTaT. O0yyaromuecs noxy4atoT HaBbIKH MPUOIHKEHHBIX
BBIYMCIICHUM, BBIMIOJHEHUSI ICUCTBUIN C YMCIIaMHU, 3alIMCAHHBIMU B CTaHJAPTHOU dopme,
HCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OEHUBAHNS YNCIIOBBIX BBIPAKECHUM.

JIuHus «YpaBHEHUS U HEPABEHCTBa» pealn3yeTcsl Ha MPOTSHKEHUU BCEro o0yueHus B
CTaplIeH IIKOJIE, IIOCKOJIBKY B KaKJI0OM pa3zelie POrpaMMbl IPELYCMOTPEHO PEILICHUE
COOTBETCTBYIOIIUX 331a4. OOyyaronuecs OBJIaJeBalOT Pa3IndYHbIMU METOJAMH PEIICHHUS
LEJIBIX, PAlIMOHATBHBIX, UPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JJIOTApUPMUIECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM, HEPABEHCTB U UX cUcTeM. IloirydeHHbIe yMeHus
MCIOJIb3YIOTCS IPU UCCIIEIOBAaHUM (PYHKIMNA C TOMOIIbIO POU3BOAHOM, pEIICHUN
MPUKIAAHBIX 33]1a4 U 33/1a4 HA HAXO0XKIECHUE HAaUOOJIbIINX U HAUMEHBIINX 3HAYECHUN
¢dbynkuun. JlanHas conepxaTenbHas JIMHUS BKIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUI
BBITNIOJIHATH PACUYETHI 10 (hopMyiaM, MpeoOpa3oBaHUs LENbIX, pAlMOHAIbHBIX,
MppalMOHAIbHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHNM, & TAKKE BBIPAKEHUM, COIEPKALIUX
cTeneHu M orapudmsl. biaronaps nuzydeHuto aareoOpanyeckoro MmaTepuaia mpoucXoauT
JanbHeilIee pa3BUTHE AITOPUTMUYECKOTO U AOCTPAKTHOTO MBILUICHUS y4alIuXcs,
(bOpMHUPYIOTCS HaBBIKH JICTYKTUBHBIX PACCYKICHHM, pab0ThI C CHMBOJIbHBIMU (DopmMamu,
IIPEACTABIICHNS 3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BUJI€ PABEHCTB U HEPABEHCTB.
Anrebpa npennaraet 3QPeKTUBHBIC MHCTPYMEHTHI I PEIICHUS MPAKTUIECKUX U
€CTECTBEHHO-HAYYHBIX 33/1a4, HAIVISAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KAaK SA3bIKa
HayKH.

CopepxarenbHo-MeToAnYecKas JTUHUA «DyHKINU U rpaduKn» TECHO MEPEIIETAeTCs C
OPYTUMU JIMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T MTOCIIEI0BATEIbHOCTD
M3ydeHHs mMarepuana. MzyueHue cTreneHHol, moka3aTeabHOH, JJorapuMUIEeCKOn 1
TPUTOHOMETPUUECKUX (PYHKIMH, NX CBOMCTB U IpaUKOB, UCIIOJIb30BaHUE QYHKIUN IS
pelIeHus 3a1a4 U3 Apyrux y4eOHbIX MPEAMETOB U PEabHON dKU3HHU TECHO CBA3AHO KakK C
MaTeMaTUYECKUM aHAJIU30M, TAK U C PEIICHUEM YPABHEHHUI U HEpaBeHCTB. [Ipu 3TOM
00JpIII0€ BHUMaHUE yaenseTcs: (OpMUPOBAHUIO YMEHHUS BbIpaxaTh GopMyIaMu
3aBUCUMOCTH MEX]ly pa3IMYHbIMU BEJIMYUHAMHU, UCCIEA0BATH MOJyYEHHbIE (DYHKIIUH,
CTPOUTH UX Tpaduku. Marepuan 3Tol coliep:KaTeIbHON JIMHUN HAIleJIeH Ha pa3BUTHE
YMEHHMU ¥ HABBIKOB, IMO3BOJISIOIINX BBIPAXKATh 3aBUCUMOCTH MEXy BEIUYMHAMU B



pa3auyuHoOM Qopme: aHaTUTHUECKOH, rpaduueckoit u cioBecHoi. Ero nzyuenue
CIIOCOOCTBYET Pa3BUTHIO AITOPUTMUUYECKOTO MBIIIIEHHUS, CIIOCOOHOCTH K 0000IIEHUIO 1
KOHKPETH3AITNH, UCTIOJIH30BAHUIO aHATIOTHH.

ConepxarenpHas TuHUS «Hadama MaTeMaTHYECKOTO aHAIN3ay» MO3BOJISIET CYIIIECTBEHHO
pacHIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK U MPUKIAAHBIX 3a]a4, JTOCTYITHBIX
00y4aronumMcsi, y KOTOPbIX MOSIBIISIETCS BO3MOKHOCTb UCCIEA0BATh U CTPOUTH IpaduKu
GbyHKUMIA, ONpeIesATh UX HAUOOIbIIINE U HAUMEHbIIINE 3HAUYCHHUS, BBIYUCIISTH IUIOIIA N
¢buryp u o0bEMBI TeJl, HAXOUTh CKOPOCTU U YCKOPEHHUS MpoiieccoB. JlanHas
coJiepKaTesibHasl IMHUS OTKPHIBAET HOBbIE BOBMOYKHOCTH MOCTPOCHUSI MATEMATHYECKUX
MOJIeNIel pealIbHbIX CUTYallui, HAaXOXKACHUS HAWTYYIIIero PelieHUs B IPUKIIAIHBIX, B TOM
YHCJIE COIMATbHO-YKOHOMUYECKHX, 3a]]a4aX. 3HAKOMCTBO C OCHOBAMHU MaTEMaTUYECKOTO
aHaJIM3a COCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-JIOTHIECKOTO U KPEaTUBHOTO
MBIITICHUS, (POPMUPOBAHHUIO YMEHHI pacliO3HaBaTh MPOSBICHUS 3aKOHOB MATEMATHKH B
HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs y3HaT O BBEIAAIONTUXCS pe3yiIbTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK HAYKH, U UX aBTOPaXx.
ConeprkaTenbHO-METOAuIeCKast TMHUS «MHOXECTBA 1 JIOTHKa» B OCHOBHOM ITOCBSIIIICHA
AIIEMEHTaM TEOPUU MHOXKECTB. Te€0pEeTHKO-MHOKECTBEHHBIE TIPEICTABIICHUS TPOHU3BIBAIOT
BECh KYpC IIKOJIbHOW MaTeMaTUKH U MpeJiaraloT Hanbosiee YHUBEPCAIbHBIN SI3bIK,
OOBEIUHSIONMINNA BCE pa3iebl MATEMATUKHU U €€ MPUIIOKEHUM, OHU CBSI3BIBAIOT pa3HbIC
MaTeMaTU4YeCKHe TUCIUIUTUHBI B eIuHOoe 1iesoe. [103ToMy BaxkKHO JJaTh BOZMOXHOCTD
IIKOJIbHUKY TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOW MaTEMAaTUKH U
MCIIOJIb30BATh €r0 IS BBIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Hauaga MaTeMaTHYECKOTO aHAJIN3ay MPUCYTCTBYIOT TaAKKE OCHOBBI
MaTeMaTHYeCKOTO MOJCITMPOBAHNS, KOTOPbIE IPU3BaHbI CHOPMHUPOBATH HABBIKH ITOCTPOCHUS
MOJICIICH peabHBIX CUTYAIIUH, UCCIICAOBAHMS 3TUX MOJICIICH C TIOMOIIBIO armapaTa aireOphl
¥ MaTEMaTUYECKOTO aHaJIN3a U WHTEPIPETAIUN MTOTYICHHBIX Pe3yJIbTaToB. Takue 3a1anusl
BIUIETEHBI B KQXKIBIA U3 Pa3/iesIOB MPOrPaMMBbl, TOCKOJIBKY BECh MaTEpHaJl Kypca IHPOKO
WCITOJIB3YETCS IJIs1 PEIICHHMSI PUKIIAIHBIX 3a1a4. [1pu pereHnn peaqbHbIX MPaKTHIECKIX
3a/1a4 y4yaniuecs: pa3BUBalOT HAOMIOAATeIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, UCIIOIL30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATh ITPOOIIEMY.
JlesiTenbHOCTD 10 (hOPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 33]]a4 OPTaHU3yETCs B
MpoIIecce U3yueHUs BCeX TeM Kypca « Anredpa u Havajla MaTeMaTUYECKOTO aHaTTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM 11aHe Ha W3ydeHHE Kypca anreOpsl U Hayall MaTeMaTUYeCKOTro aHajIn3a Ha
0a30BOM ypoBHE OTBOAUTCA 2 yaca B Heento B 10 kiacce u 3 yaca B Henedo B 11 kiacce,
BCETO 3a JiBa roja ooyuyenust — 170 gacos.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

Yucaa 1 BBIYUCTCHUSA

Panmonanbsubie ynciaa. OOBIKHOBEHHbIE U IECSITUUHBIE IPOOU, TPOLICHTHI, OECKOHEUHbIE
nepuoaudeckue qpoou. ApudmeTniyeckue onepaluu ¢ palioHaIbHBIMU YU CIIaMU,
npeoOpa3oBaHus YUCIOBBIX BeIpakeHU. [IpuMenenue npoOeit 1 MpoLeHTOB A
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIUYHbIX OTPACIEH 3HAHUHN U PEATbHOM KU3HH.
JleiicTBuTenbHbIC yKcna. PanronanbHble U HppallioHaIbHbIE yucia. Apudmernyeckue
onepaluy ¢ ACHCTBUTENbHBIMH YnciaamMu. [[puOnmkEHHbIE BBIYMCIICHMS, IPABUIIA
OKPYTJICHHUSI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHM.

Crenenb ¢ 1ensiM nokazatenaeM. CtangapTHas opMma 3anucu JeHCTBUTEIBLHOTO YHUCIIA.
Hcnonb3oBanne noaxosmen Gopmbl 3aIUCH IEHCTBUTENBHBIX YUCEI AJIs PELLICHUS
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUSA JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM cTeneHu. JlelicTBus ¢ apupMeTHYECKUMU
KOPHSAMH HaTypaJIbHOW CTEIICHHU.

CHHYyC, KOCUHYC U TaHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apDKTAaHI'€HC
YHUCJIOBOTO apryMEHTAa.

YpaBHeHMs M HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpaXKeHU. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIBL.

YpaBHeHuE, KOpEHb ypaBHEeHMs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTon
MHTEPBAJIOB.

Pemenue uensix u 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUH.

IIprMeHenne ypaBHEHHI U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a/1a4 U 3a1a4 U3
pa3IUYHBIX 00JACTEN HAYKU U PeaTbHOM KU3HHU.

DYyHKIUHN U TPAPUKHU

OyHkIws, crnocoOwl 3aaanus ¢pyHkiuu. ['padux dynknuu. Bzaumuo odpaTHbie
GbyHKIUH.

OO6nactb onpenesieHus: 1 MHOKeCTBO 3HaueHU pyHkuuu. Hynu dynkuuu. [TpomexyTtku
3HAKOMOCTOSIHCTBA. YETHBIEC U HEUETHBIC (DYHKIIUH.

CrenenHas QpyHKIMS C HATypaJIbHBIM U 11€JIBIM MoKa3aresieM. E€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduk KOpHs N-Oi CTENEHHU.

TpuroHomerpuyeckas OKpy>KHOCTb, ONPEJICTICHUE TPUTOHOMETPUUYECKUX HYHKIUN
YUCJIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUs TTOCIEAOBaTEIbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEIBHOCTH.



Apudmerrueckas u reomeTpudeckas mporpeccun. beckoneuHo yObIBarommas
reoMmetrpuyeckas rnporpeccusi. Cymma 6€CKOHEUHO yObIBAIOIIEH reOMETPUYECKON
nporpeccun. DopMyiia CIOKHBIX MPOLUEHTOB. McOIb30BaHNUE MPOTPECCUU AJISI PELLICHUS
peanbHbIX 3324 IPUKIAJHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoO»XecTBO, onepaly HaJl MHOKecTBaMu. Jluarpammel Dilniepa—BenHa. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOTI'O anmapara Jijisi ONMCAaHUS PEAIbHBIX ITPOIIECCOB U SIBJICHUM,
MIPU PEIICHUU 33/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIeICTBHE, TOKa3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BBIYMCICHUSA

HarypanbHabie u niensle yncia. [IpusHaku 1eIMMOCTH LEIIbIX YHACEIL.

CreneHb ¢ paMOHAIBHBIM NIOKa3areseM. CBOWMCTBA CTENECHH.

Jlorapugm ymcna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHUH, COEPKALUX JTOTapU(PMBI.

[IpeoOpa3oBaHue BbIpaXXEHUM, COIEPIKALIUX CTENEHH C PAllMOHAIBHBIM ITOKA3aTeNIEM.
IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHENHBIX YPaBHEHUM. PellieHne NpukiaaHbiX 3a1a49 ¢ MOMOLIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucTeMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHeHne ypaBHEHH, CHCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHX 3a1a4 U
3a/1a4y U3 pa3IUvHbIX 001acTel HAYKH U peabHON KU3HH.

DOyHKUUM U TPaPuKu

Oynkius. [lepuonnueckue Gyukiuu. [IpomexyTku MOHOTOHHOCTH (DYHKITHH.
MaxkcuMymbl 1 MUHUMYMBI pyHKIMKU. Hanbonbiiee 1 HauMeHblIee 3HaueHue QyHKINH
Ha IPOMEKYTKE.

Tpuronomerpuyeckue PyHKITNHN, KX CBONCTBA U Tpa(UKH.

[TokazaTenpHas u norapudmudeckas GyHKIIUN, UX CBOMCTBA U TpadUKH.
Hcnonb3zoBanue rpa@ukoB GyHKIMMA 711 pelICHNs YPABHEHUHN U JINHEUHBIX CHCTEM.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 UCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbIE€ BO3HUKAIOT MIPU PELUICHUU 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB U pPeaIbHOM
KU3HU.

Hayana MmaTeMaTH4ecKOro aHajamnsa

HenpepsiBable GyHKIIMH. MeTOA UHTEPBATIOB AJI PEIICHHUS] HEPABEHCTB.
[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NIECKUN CMBICT TTPOU3BOTHOM.
[IpousBoaHbIe AneMeHTapHBIX PyHKINNA. DOPMYIIbI HAXO0XKACHUS TPOU3BOTHON CYyMMBI,
MPOU3BEICHHUS U YaCTHOTO (PYHKIIUH.



[IpumeneHne npoOU3BOJHON K UCCIEOBAaHUIO (YHKIIUI HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxoxieHrne HanOoJIbIero 1 HAaMMEHbIIEro 3HaueHus PyHKIUU Ha
OTpEe3Ke.

[IpumeHeHre mporu3BOAHOM I HAXOXK/ICHUS] HAWITYUIIEro PEIICHUs B IPUKIAIHbBIX
3a/1auax, JiJIsl ONpeEIICHHs] CKOPOCTH Tpolecca, 3aJaHHOTO (OpMYIIOi WU FpapuKOM.
ITepBooGpaznas. Tabnuiia mepBooOpa3HBIX.

Wurerpai, ero reoMmeTpudeckuii U (pu3nveckuii cMbIcil. Bbrynciienre nuTerpasia mno
dbopmyne Herorona—Jleiioau1a.



IHINTAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘1€6HOFO mpcameTa «MaremaTuka» JOJIDKHO o0ecreYnBaTh JOCTHIKCHHC Ha
YPOBHE CPCIHCTO O6HI€FO O6p3,30BaHI/I$I CICAYIOmUX JUIHOCTHBIX, MCTAIIPCAMCTHBIX U
IMPCAMCTHBIX O6paBOBaT€JIBHI>IX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yIbTaThl OCBOSHUS MTPOTPaMMBbl YIeOHOTO mpeaMeTa «MareMaTrukay
XapaKTEPHU3YIOTCS:

I'paxknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM MTO3HUIIMHA 00YYAIOMIEToCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIECTBA, MPEICTABICHUEM O MATEMAaTHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, IBICHUHN, TPOLIEYP TPAKIAHCKOTO
oO1ecTBa (BbIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aUMOJICCTBOBATh C COLIUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE!

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPAkKTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUMCKOM MaTeMAaTHKH, IIEHHOCTHBIM OTHOLIICHUEM K
JOCTHXKEHUSIM POCCUNUCKUX MAaTEMATUKOB U POCCHICKON MaTEMaTUYECKOM MIKOJIBI, K
WCITOJI30BAHUIO 3TUX JIOCTHKEHUH B APYTHX HAyKaxX, TEXHOJIOTHIX, c(hepax SIKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUS:

OCO3HAHHUEM JTYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoa; ChOPMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS, CBI3aHHOTO C MPAKTHYCCKUM
MIPUMEHEHUEM JOCTIKESHUN HAYKU U JACATEIBHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B TIOCTPOCHHUE YCTOMUMUBOTO OYIyIIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKITIOYAsl ICTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a71a4, PEIICHUH, pACcCyKICHUIT; BOCTIPUUMYUBOCTHIO K
MaTeMaTUYECKUM acTIeKTaM Pa3jIM4HbIX BUIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHUS MMPUMEHSATh MaTEeMAaTUUECKHE 3HAHUSI B UHTEpPECaX
3I0pOBOTO U O€30MmacHOT0 00pasa KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY
3I0POBBIO (3710pOBOE NMUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OTAbIXA,
peryisapHas ¢puzndeckas akTHBHOCTD); (PU3UYECKOTO COBEPIICHCTBOBAHMSI, ITPU 3aHATHSIX
CIIOPTHUBHO-03/I0POBUTEIHHON JIEATEILHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM IICHHOCTH TPYIOTFOOMS; HHTEPECOM K Pa3INYHbIM
chepam npodeccuoHanbHON ASATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOM U €€
MPWIOKEHUSIMU, YMEHUEM COBEPIIIATh OCO3HAHHBIN BHIOOP Oyaytie nmpodeccuu u
peann30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTU4eCKOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO HA IPOTSHKEHNUN BCEH KU3HH,



FOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEUIEHUU MPAKTUYECKHUX 3a7]a4 MaTEMaTUYECKOM
HaIPaBJICHHOCTH.

JK0JI0OrH4ecKoe BOCIIUTAHME.

c(hOpPMHUPOBAHHOCTHIO FKOJIOTHUECKON KYJIbTYpPhl, TOHUMAHUEM BIIUSHUS COITUATIBLHO-
PKOHOMMYECKHX ITPOIIECCOB HA COCTOSTHUE MTPUPOJTHON U COIUATILHOU CPe/Ibl,
OCO3HAaHHMEM TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX Mpo0IeM; OpUeHTallueH Ha
IPUMEHECHHE MaTeMAaTHYECKUX 3HAHUH IS PEIICHHS 3a/1ad B 00J1aCTH OKPY KaloIIeH
Cpebl, IJTAHUPOBAHUS TTOCTYNKOB U OIEHKU UX BO3MOKHBIX MOCJIEICTBUH ISl
OKPYXKarOUIEH CPEIbL.

I{eHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKU, IOHUMAaHUEM MAaTEeMaTUYECKON HAyKH Kak
chepbl 4EIOBEUYECKOM JAEATEIbHOCTH, STANOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIs1 PA3BUTHUS
LUBUJIA3ALIMM; OBJIAJICHUEM SI3bIKOM MAaTEMATHUKH M MAaTEMAaTUUYECKOM KYJIbTYpOU Kak
CPEJCTBOM ITO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIISITH MPOCKTHYIO U
HCCJICIOBATENIbCKYIO ACATEIBHOCTh MHAUBUAYAIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHHS IIPOrpaMMbl y4eOHOT0 MpeaMeTa
«MaremaTnka» XapakTepU3YIOTCs OBIAJCHUEM YHUBEPCAIBHBIMU NO3HABAMENIbHBIMU
OelicmseusiMuU, YHUBEPCANLbHbIMU KOMMYHUKAMUBHLIMU OUCMBUIMU, VHUBEPCATbHBIMU
DpecyIamuUBHbIMU OeUCTNBUIMU.

1) Yuueepcanvusle noznasamenvhvle 0eicmeus, ooecnewusaion Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECCOB 00YUAIOWUXCSL (0CB0EHUE MeMOO08 NOZHAHUS
OKPYIHCAIOWe20 MUpa, NPUMeHeHUue 102ULeCKUX, UCCIe008amebCKUX Onepayull, yMeHull
pabomams ¢ ungpopmayueii).

ba3oBble jornvyeckue AeiCTBUS:

BBISIBJIATH U XapaKTepHU30BaTh CYIIICCTBEHHBIC MPU3HAKH MAaTEeMATHYECKUX OOBEKTOB,
MTOHSATHM, OTHOIIICHUN MEXTy TOHATHUSIMU; (DOPMYJIMPOBATH ONpEICICHUS TTOHATHH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(UKAITNU, OCHOBAHUS JIJIsi 0000IICHUS 1
CpPaBHEHUSI, KPUTEPHUH ITPOBOJIMMOIO aHAIN3A;

BOCIIPUHUMATh, POPMYITHPOBATH U MTPEOOPA30BHIBATH CYK/ICHUS: YTBEPAUTEIIbHBIC U
OTpHUIIaTEeNIbHBIC, CIMHUYHBIC, YACTHBIE U 00IIIHE; YCIOBHBIC;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U TTPOTUBOPEUHs B (DaKTax,
JTAHHBIX, HAOJIIOJACHUSX U YTBEPKACHUAX; MpeJjiaraTh KpUTEPUH JIJIsl BHISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUU;

JIeTIaTh BBIBOJIBI C MCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIFOUCHUH, YMO3aKJIFOUEHUM 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUH (TIpsIMbIE U
OT MPOTUBHOIO), BEICTPAUBATH APTyMEHTAILIUIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BHIBOJIBL;



BbIOMpATh croco0 penieHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus1, BBIOUpaTh Hanbosee NOAXOASIIMN C Y4ETOM CaMOCTOSITENIBHO BbIIECIEHHBIX
KPUTEPHUEB).

Ba3oBnle ucciieqoBareLCKue 1eMCTBUSA.

UCIOJIb30BaTh BOIIPOCHI KAK UCCIIE0BATEIbCKUIM HHCTPYMEHT ITO3HAHUS;
(dbopMyIIMpoBaTh BOIPOCHL, (PUKCUPYIOIIKE IPOTUBOPEUHE, TPOOIIEMY, YCTAHABINBATD
HCKOMOE U JIaHHO€, (POPMHUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UINIO, MHEHHUE;
MIPOBOJIUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, HCCIEIOBAHUE 110
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, sIBJICHUS, TIpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy 00BbEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;
CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIIICHHS U BHIBOJIBI 110 pe3yiibTaTaM MPOBEAEHHOTO
HaOJII0ACHUS, KCCIIEJOBAHUS, OLICHUBATh JOCTOBEPHOCTD MOIYUYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 00OOIICHHI;

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, @ TAKXKE BBIIBUTaTh MPEIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora c nnpopmanueii:

BBISBJIATH 1e(pULNTHI MH(OPMALIUHY, TaHHBIX, HEOOXOAUMBIX JUJIsl OTBETA HAa BOIIPOC U JIJIS
pelIeHus 3a1auH;

BbIOMpATh UHPOPMAIIHIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHATTU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
MIPEICTABIICHHUS;

CTPYKTYpUPOBaTh HHGOPMAITUIO, IPECTABIATH €€ B Pa3INYHBIX opMax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHUBATh HAAEKHOCTh MH(OPMALIUU IO CAMOCTOSITENBHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

2) Ynueepcanvnvie kommynukamughoie deiicmeus, obecneuugarom
copmMUpo8aHHoCmy COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

Oo0wmenne:

BOCIPUHUMATh U OPMYJIHPOBATh CYXkACHUS B COOTBETCTBUU C YCIOBUSAMHU U LEJISIMU
OOLIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U
MUCBMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS 110 X0y pelIeHHs 3a/1a4i, KOMMEHTHPOBATh
IIOJIyYEHHBIA PE3yJIbTaT;

B XOJI€ 00CYXIEHMS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CY>KIaeMOU TEMBbI, IPOOIJIEMBI,
perraemMoii 3a1auu, BbICKa3bIBaTh UJI€U, HALIEJICHHBIE HA MMOMCK PEIICHUS; COTIOCTABISATh
CBOM CYXKIIEHUS C CYKICHUSAMHU APYTUX YIACTHUKOB JUAIOTa, 0OHAPYKUBAThH Pa3IUIHe U
CXOJICTBO MO3UIMI; B KOPPEKTHOU popMe hopmMynupoBaTh pa3HOTIACHSs, CBOU
BO3PAXKEHUS;

MPEACTABIATH PE3YJIbTaThl PEUICHUS 33J]a4H, SKCIIEPUMEHTA, UCCIEA0BAHMS, TPOEKTA;
CaMOCTOSTENIbHO BbIOUpATh (hopMaT BBICTYIUICHUS C YUETOM 3aa4 MPE3CHTALUN U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHuvecTBO:

MOHMMAThH U UCTOJIH30BATh MPEUMYIIECTBA KOMaHAHON U HHANBUAYAIbHON pabOThI IPU
pelIeHnr y4eOHbIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOM EATEIbHOCTH, IIIAHUPOBAThH
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OpraHM3aIMI0 COBMECTHOM paboThl, paclpenesTh BUABI padoT, 10rOBapUBaThCs,
00CyX1aTh MPOIIECC U pe3yIbTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBATh B ITPYIIIOBHIX (hopMax padoThl (00CYXaeHUsI, 0OMEH MHEHHM, «KMO3TOBBIC
HITYPMBbDY U UHBIE); BBITIOJHITH CBOIO YaCTh Pa0OTHI M KOOPAUHUPOBATH CBOU JICHCTBUS C
JIPYTUMU 4JIEHAMUA KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIAa B OOLIUH MPOIYKT MO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBHSI.

3) Yuueepcanvnoie pecynamuensie oelicmaus, obecneuusarom Gopmuposanue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anus:

COCTaBIIAATH IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelIeHus ¢ y4éToM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUNA ¢ yI€TOM HOBOW MH(OPMAITHH.

CaMOKOHTPOJIB!

BJIAJICTh HABbIKAMU [MO3HABATEIILHON PeICKCUN KaK OCO3HAHMS COBEPIIIAEMbIX
JEUCTBUN U MBICIIUTEIBHBIX MPOIIECCOB, X PE3YJIbTATOB; BIAJETh ClIOCOOaAMU
CaMOMPOBEPKH, CAMOKOHTPOJIS TIPOLIECcCa U PE3YJIbTaTa pElIeHUs] MaTeMaTUIECKON
3aJlauu;

MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUH 3a]]a4H, BHOCUTD
KOPPEKTHUBHI B JACSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX
OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa IEIH U YCIOBHIM, OOBSICHATH TPUIHHBI
TOCTKCHUS WITH HEAOCTIDKEHHUS PE3YIbTaTOB JIEATEILHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoeHue yueOHOTo Kypca «Anredpa u Hauajga MaTEMaTHICCKOTO aHAJIM3a» Ha YPOBHE
cpeaHero oo01ero 0opa3oBaHus TOKHO 00ECIIEUUBATh JOCTHKEHUE CICTYIOITHUX
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIBTATOB:

10 KITACC

Yucya 1 BbIYUCIEHUSA

OrnepupoBaTh MOHITUSMU: PAIIMOHAIBHOE U JIEUCTBUTEIBLHOE YMCII0, OOBIKHOBEHHAS U
JeCATUYHAS P00k, MPOLICHTHI.

Brinonuats apudMeTruueckue onepaiuy ¢ pallioHaaIbHbBIMU U JeHCTBUTEILHBIMU
YHCIIaMH.

Breimonuats npubamkEHHBIC BBIUUCIICHUS, KCTIOJIB3YS TTpaBUia OKPYTJICHUS, AeIaTh
MIPUKUJIKY U OIIEHKY pe3yJIbTaTa BEIYMCICHUM.

OrneprpoBaTh MOHIATHUSAMHU: CTEIICHB C IIEJIBIM ITOKa3aTelieM; CTaHAapTHas (opMma 3armucu
JEUCTBUTENBHOIO YHCIIA, KOPEHb HATYPAIbHOW CTENECHH; UCIIOIb30BAThH MOAXOSITYIO
(dbopMy 3amucH TeHCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MPAKTHUECKHUX 3a/1a4 U
MPEJICTABJICHNS JAHHBIX.
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OnepupoBath NOHATUAMU: CHHYC, KOCUHYC U TAHT€HC TPOU3BOJIBHOTO YIJIa;
MCII0JIb30BATh 3aIUCh MMPOU3BOJIBHOTO YIJIa yepe3 00paTHbIE TPUTOHOMETPUUECKUE
(GyHKITUH.

YpaBHeHUs U HEPABEHCTBA

OrneprpoBaTh NOHATUSIMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LIEJIOE, PALIMOHAIBHOE,
UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;
BoinonHsaTh npeobpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN U PENIATh
TPUTOHOMETPUYECKUE YPABHEHHS.

BrimonusaTe mpeoOpa3zoBaHus HEbIX, pAlMOHATBHBIX U UPPALIMOHAIBHBIX BBIPAXKEHUHN U
peniaTh OCHOBHBIE THIIBI IEIbIX, PAMOHATIBHBIX U UPPAMOHAIBHBIX YPABHEHUN U
HEpPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJI PEIICHUS] MaTEMaTUUECKUX 3a7a4 U 3a/1a4 U3
pa3IMYHbIX 00JaCTEN HAYKU U PEaIbHOM )KU3HU.

MonenrpoBaTh peanbHbIE CUTYallMH Ha S3bIKE alreOpbl, COCTABIISATH BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA 10 YCJIOBHIO 33]1a4H, UCCIIEIOBATh NOCTPOEHHBIE MOJIENH C
MCIIOJIb30BaHUEM ammapaTa ajareOphl.

DyHKUUM U TPapuKu

OnepupoBaTh NOHATUAMU: (PYHKLHSL, CIOCOOBI 3aJaHUs PYHKIMH, 00JaCTh ONPEACIICHUS
¥ MHO>XECTBO 3HAYCHUM QYHKIUH, rpaduK PYyHKIIMU, B3AUMHO 00paTHbIE (QYHKIIUU.
OmnepupoBaTh NOHATUIMU: YETHOCTb U HEUETHOCTD (PYHKLMU, HYJIHU (DYHKLINH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 715 pelIeHUs ypaBHEHUH.

CtpouTts 1 UnTaTh rpaduKy TMHEHHONU (PYHKIIMH, KBaApaTUYHON (HYHKLIMH, CTEIEHHON
(YHKLIMH C LETbIM IOKa3aTeIeM.

Ncnonb3oBathk rpaduku GyHKIUN 115 UCCIEA0OBAHUS MPOIECCOB U 3aBUCUMOCTEMN TIPU
pEeLIeHUH 3a7a4 U3 IPYTuX YYEOHBIX IPEIMETOB U PeAIbHOM KU3HU; BbIPAXKATh
(dbopMysiaMy 3aBUCUMOCTH MEXy BETMUUHAMHU.

Hauana MaTeMaTH4eCcKOro aHajan3a

OnepupoBaTh NOHATHIMHU: ITOCIEI0BATEILHOCTD, apu(METHUECKast U TeOMETpHUUECKast
IIPOTPECCUH.

OnepupoBath NOHATHAMH: OECKOHEUYHO YOBIBaOIIas reOMeTpHUEcKas porpeccus,
cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCUM.

3anaBath MOCIEAOBATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIIEIOBATEILHOCTEN U MPOTPECCUM JIs1 PEIIEHUS peaTIbHbIX
3a/1a4 MPUKIAJTHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath NOHATUSAMH: MHOXKECTBO, OIEpallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisl ONMMCaHUs PeaTbHbIX
MIPOLIECCOB U ABJICHUM, TPU PELICHUH 3a]1a4 U3 APYTHX yYeOHbIX MPEAMETOB.
OnepupoBath MOHATUSAMHU: OIIPEIEIIEHNE, TEOPEMA, CIEICTBUE, 1OKA3aTEIbCTBO.
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11 KITACC

Yucia 1 BbIYUCICHUSA

OnepupoBath NOHATUAMHU: HATYPAIBHOE, LIEJI0€ YUCIIO; UCII0JIB30BAaTh IPU3HAKU
JEIUMOCTH LEJBIX YUCEII, PA3JI0KEHUE YK CIIa HA IPOCTHIE MHOKUTEIH IS PEILICHMUS
3a/ay.

OnepupoBath MOHATUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh MOHATHIAMHU: JIOTApU(PM UKCIA, AECITUUHBIC U HATYpaJbHbIE TOTapU(MBI.
YpaBHeHMs U HEPABEHCTBA

[IpuMeHsATh CBOMCTBA CTENEHHU ISl MPE0Opa30BaHMs BbIPAKEHUI; OIEPUPOBATH
MTOHATHSIMU: TTOKA3aTEJIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI
ITOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.

BrInonHATh NpeoOpa3oBaHus BEIPAKEHUN, COACPKAIIUX JOrapru(pMbl; OIEpUpPOBaATh
HNOHATUSMHU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE TUIIBI
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB.

Haxoaute penienus NpocTeHInx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBath MOHATUSAMH: CUCTEMA JIMHEHHBIX YPABHEHUH U €€ PEUICHUE; UCII0JIb30BaTh
CUCTEMY JIMHEUHBIX YPABHEHUHN IS PEIICHUS IPAKTUYECKUX 3a/1a4.

Haxoaute permienus MpoCcTeNmX CUCTEM U COBOKYITHOCTEN palMOHAIbHbBIX YPaBHEHUN
Y HEPABEHCTB.

MopenupoBaTh peajibHbIE CUTYallUH Ha SI3bIKE aJIr€Opbl, COCTABISATH BBIPAXKEHHS,
YpPaBHEHMS, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3aJa4M, HCCIEN0BATh IOCTPOCHHbIE
MOJIEJIN C UCIIOJIb30BAaHUEM allapara ajreopsbl.

DOyHkuMu U rpapuku

OnepupoBath NOHATUAMMU: IepUOANYEcKas (QyHKIHS, MPOMEXYTKH MOHOTOHHOCTHU
(yHKLIMH, TOYKH SKCTpeMyMa (PYHKIMU, HANOOJIbIIEe U HAUMEHbIIIEEe 3HAUCHHUS
(GYHKIIUM Ha TPOMEXKYTKE; UCIIOJIb30BATh UX JUIsl HCCe0BaHus QYHKIUH, 3a1aHHOM
rpadukom.

OnepupoBaTh NOHATHAMU: TpapUKU OKa3aTEIbHOM, TOTapU(PMUIECKON U
TPUTOHOMETPUUECKUX (PYHKIIHI; N300pakaTh UX HA KOOPAUHATHOU MJIOCKOCTH U
WCIIOJIB30BaTh ISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakath Ha KOOPAMHATHON TJIOCKOCTU TPaPUKU TUHEHHBIX YPAaBHEHUH U
MCIIOJIBb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUN.

Hcnonb3oBathk rpaduku GyHKIMI 171 UCCIIEIOBAHUS MMPOIIECCOB U 3aBUCUMOCTEHN U3
JIPYTUX y4eOHBIX TUCUHUILINH.

Hayana MmaTeMaTH4ecKOro aHajamnsa

OnepupoBath NOHATUAMU: HEPEpbIBHAS GYHKIUS; MPOU3BOIHAS (DYHKIINH;
MCIIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKUIN CMBICI TPOU3BOAHOM JIJIsl pelIeHUs
3az1ay.

HaxoauTs npou3BoIHbIE 37IEMEHTAPHBIX (PYHKIINNA, BEIUUCISTH IPOU3BOIHBIE CYMMBI,
MIPOU3BENEHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh IPOU3BOAHYIO JUIS UCCAENOBAaHUS (YHKIIMM HA MOHOTOHHOCTD U
HKCTPEMYMBI, TPUMEHSTh PE3YJIbTAaThl UCCIEIOBAHUS K IOCTPOEHUIO Ipa(UKOB.
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Hcnonp30BaTh MPOU3BOAHYIO JIJISI HAXOXKICHUS HAMTYUIIIETO PEIICHUS B MPUKIIATHBIX, B
TOM YHCJIE COIMAITLHO-DKOHOMUYECKHUX, 3a1a4ax.

OrnepupoBaTh MOHATUAMU: IEPBOOOPA3HAS U UHTErPaT; IOHUMATh TEOMETPUICCKUMA U
(M3UYECKUI CMBICIT HHTErpaJia.

Haxonuth nmepBooOpa3HbIe 2JIeMEHTAPHBIX (DYHKITUI; BEIYUCIIATH HHTETPAJI II0 GopMyIIe
Herorona—JleitOuuma.

Pemate mpukiagHbIe 3a/1a4d, B TOM YHCJIE CONUATBLHO-9KOHOMHYECKOTO B (PHU3NICCKOTO
XapakTepa, CPeACTBAMU MAaTEMATHIECKOTO aHAIN3a.
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TEMATUYECKOE IINTAHUPOBAHUE

10 KJIIACC
No KonuyecTBo yacoB DNEeKTPOHHbBIE
1'[/_1'[ HauMenoBaHue pa3ziesioB U TEM MPOTrPaMMBI Beero Kontponsusie IIpaktuyeckue (IudpoBbIe)
paboThI paboThI o0Opa3oBaTesIbHbIE
pecypchl
MHo2kecTBa pallMOHAIBHBIX U IEMCTBUTEIBHBIX
1 yucell. PanroHabHbIE YpaBHEHUS U 14 1
HEpaBEHCTBA
9 ®ynkunu u rpapuku. CreneHs ¢ LeabM 6
IIOKa3aTesIeM
3 ApudmMeTnuecknii KOpeHb N—OW CTEIEHHU. 18 1
HppauroHanbHble YpaBHEHUS 1 HEPaBEHCTBA
DopMyIsl
4 TpuroHomeTpuu. Tpuronomerprueckue 22 1
ypaBHEHUS
5 [TocnenoBaTENLHOCTH U MIPOTPECCUH 5
5 [ToBTOpEeHue, 06001IeHNEe, CUCTEMATH3aIUs 3 1
3HAHUM
OBILIEE KOJIMYECTBO YACOB IIO 68 4 0
[TPOITPAMME
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11 KJIIACC

KonnuectBo yacoB DIEKTPOHHBIE
Ne n/m  HanmeHoBaHue pa3zienoB U TEM NPOTrpaMMbl KourposbHble  IIpaktnueckue (un¢posere)
Bcero o0Opa3zoBaTeIbHbIE
paboTHI paboThI —
CrerneHb ¢ paluOHAIbHBIM MTOKA3aTeIEM.
1 [TokazatenbHast pynkius. [lokazarenbHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapupmuueckast pyHKIUS.
2 JlorapudmMuueckue ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTpruyeckne QyHKITUU U UX
3 rpadguku. TpuroHoMeTpuyeckue 9 1
HEPaBEHCTBA
4 [IpousBonnas. [IpumeHenre nporu3BOIHON 24 1
5 WuTerpan u ero npuMeHeHUs 9
6 CucrteMbl ypaBHEHUH 12 1
7 HatypasibHble 1 1iesple uncia 6
8 HOBTOPGHHG, 000011eHHEe, CHCTEMATU3ALIH 18 9
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
-MaremMartuka: anrebpa v Hauajia MaTeMaTHIECKOTO aHaIN3a, FTeOMETPHSI.
Anrebpa v Havasla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIinoHepHOE 00I1IECTBO
«3narenbctBo «IIpocBerieHue»

-Maremaruka: anrebpa ¥ Hadajla MaTeMaTHIECKOTO aHaIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byryzoB B.®., Kanomues C.b. u
npyrue, AkuunonepHoe odiectBo «M3aarensctBo «lIpocBemienre»

- lllarun B.JI. 30 3agau 3a 90 munyt. [locobue qis noaroroBku k EI'D mo

MaTeMaTHUKe U KOHKYPCHBIM 3K3aMeHaM B By3bl: y4. mocobdue. M.: Bura-IIpecc,

2008.
-Amenko M.B. Tunosele sk3amMeHalIMOHHBIE BapuaHThl. Maremartnka. EI'D.
ba3oBslii ypoBeHs. [IpodunbHblil ypoBEHb.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

-T'ansmoBa, 3.X. Metorka o0yueHust MaTeMaTHKE B YCIOBUSIX BHEIPEHUS
HOBBIX cTaHAapToB / 3.X. [NanmsamoBa. — Habepexxubie YenHsr :
HaGepexxnouennuuckuit roc. nea. yH-T, 2016. — 116 c.

-Jlenumena JI.O, Kaproxuna H.B, MuxeeBa T.®@. Yuumcs pemaTs ypaBHEHHS
HepaBeHCcTBA. M.: MnaTemtekr-Lentp, 2000

-BanoB A.A., UBanoB A.Il. Maremaruka. Ilocobue mist cucreMaTH3aniym
3HaHWUi 1 moaArotoBku K EI'D: YueOHoe mocobue, uz3a. 4-¢. M.: duzmaTkuura,
2015.

-NUBanoB A.A., IBanoB A.Il. TemaTtuueckue TECTHI I CUCTEMAaTH3al[uN
3HaHuM 110 MaTtematuke. Yacte 1. M.: dusmarkuura, 2015.

-UBanoB A.A., IBanoB A.Il. Tematuueckue TeCTHI 111 CUCTEMAaTH3aI[N
3HaHui 1Mo matematuke. Yacte 2. M.: ®usmarknaura, 2015.

-Opunman, JleB MouceeBuu. TeopeTndeckre OCHOBBI METOAMKN 00yUISHUS
matematuke : [locobue st yunurTesneil, MeTOJUCTOB | TeJl. BBICII. y4eO.
3aBeaeHui, 1998. — 217 c. — (bubnmoreka negarora-nmpakTUKa).

OUDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

http://www.school-collection.edu.ru Ennnas xoyuiekmus muppoBbIx
oOpasoBaTelibHBIX pecypcoB. Komteknus pasnooopasubix LIOP B paziuuHbIX
dopmarax

http://www.fipi.ru/ denepanbHbIi HHCTUTYT TEIArOTUICCKUX U3MEPEHUI

)51
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http://www.school-collection.edu.ru/
http://www.fipi.ru/

http://www.math.ru Kosiekiust KHUT, BHIEO-TICKITUH, Toa00pKa
3aHUMAaTEeIbHBIX MaTeMaTu4eckux (haktoB. MHpopMmarus 06 onumnuanax,
HaAYYHBIX IIIKOJIaX 0 MaTeMaTHKe. Meanareka
https://math-ege.sdamgia.ru ITonroToBka K 3K3amMeHam

http://alexlarin.net TToaroroBka K 3K3amMeHam

http://znanika.ru/ DnexTpoHHas IIKoJa « 3HAHUKA
http://www.kokch.kts.ru/cdo/ TectupoBanue online 5-11 kacchbl
http://mega.km.ru Merasuuknoneaus Kupumia u Medoaus
http://mathege.ru OTKpbITHII OaHK 3aaHUI 10 MaTEMATHKE
http://www.festival.1september/ BospbImas KOJIEKIUS MyOIUKALMHA 110
METOMKH MPEIOAaBaHusA BCEX MPEAMETOB MIKOJIbHOM IPOrPaMMBbI, HaIIpUMED:
IPEIoIaBaHNe MaTEMATHKH

viddeouroki.net Buneoypoku

https://easyen.ru/index/katalog/0-95 IIpe3eHTaruu mo MaTeMaTHKe

MYHULNMANBHOE MoanucaHo umppoBson

KA3EHHOE noanucoto: MYHULUMMANbHOE
OBLLEOBPA3OBATENIbH HASEHHOE

w OBLEOBPA3OBATENbHOE
OE YYPEXOEHWE YYPEXIEHWE "COSTOHELIKASA
"COJIOHELIKAA CPEQHAA
CPEAHAA Eiu(.)l;i?PABOBATEJ‘IbHAH
OBLUEOBPA3OBATE/bH  para: 2023.09.26 14:05:30
AA LUKOJTA" +08'00'
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http://www.math.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://znanika.ru/
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http://mathege.ru/
http://www.festival.1september/
https://videouroki.net/blog/
https://easyen.ru/index/katalog/0-95
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