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MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamMma yueOHOTro Kypca «AireOpa ¥ Hadajga MareMaTHUECKOTO
aHanm3a» 0a30BOTO ypoBHs mis oOydaromuxcs 10 —11 kmaccoB paspaborana Ha
ocHoBe DenepaibHOTO TOCYIaPCTBEHHOTO 00pPa30BATEIBHOTO CTaHIIAPTa CPETHETO
obmiero oOpa3oBaHusi, ¢ Y4ETOM COBPEMCHHBIX MHPOBBIX TpPcOOBAHHMH,
NPEIBSBIAEMBIX K MaTEMaTHYECKOMY OOpa30BaHHWIO, W TPATUIMA POCCHICKOTO
oOpaszoBanus. Peanu3anus mporpaMmbl 0OCCIICYMBACT OBJIAJCHUEC KIIFOUEBBIMH
KOMIICTCHIIMSIMH, COCTABJIIIOIIMMH OCHOBY JIII CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMsl, MEJIOCTHOCTh OOIIEKYIHLTYPHOTO, JTHYHOCTHOTO W TO3HABATEIHHOTO
Pa3BHUTHUS JTUYHOCTH OOYJAFOIIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajsa MaTeMaTHYECKOI'O aHAU3a» SIBJISETCS OJHUM W3
HanOoJIee 3HAaUUMbIX B IIPOrpaMMe CTapIlIel MIKOJIbI, TIOCKOJBKY, C OHOW CTOPOHBI,
OH 00ecrneynMBaeT WHCTPYMEHTAIbHYIO 0a3y /i HM3yYEHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C JIPYrol CTOPOHBI, (POPMHUPYET JIOTMUECKOE U aOCTPAKTHOE
MBILIUIEHUE Y4YalUXCsl Ha YPOBHE, HEOOXOJUMOM JJIi OCBOEHHUS KYpCOB
uH(pOpMaATHKH, 00IIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax qaHHOro Kypca
y4daluecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTH4EeCKOH (hopme.

Kypc anreOpsl 1 Hayasl MaTeMaTH4YEeCKOrO aHajdu3a 3aKjIaJbIBA€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKU, XUMHUHM, OWUOJOrMH, TOHUMaHUS
OCHOBHBIX TEHJICHUMA HKOHOMUKM U OOLIECTBEHHOM JKM3HHU, MO3BOJIAET
OpUEHTUPOBATHCS B COBPEMEHHBIX LU(MPOBBIX MW KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJIb30BaTh WX B ITOBCEIHEBHOM XKM3HU. B TOXe Bpems OBIaJcHUE
aOCTpakTHBIMU U JIOTUYECKHM CTPOTUMH MATEMaTHYECKUMH KOHCTPYKLMSIMHU
pa3BUBAaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTh
YTBEPXKIEHHUSI, UCI0JIb30BaTh 0000IICHHUE W KOHKPETU3AIHI0, aOCTparupoBaHue U
aHaJNoruio, GopMuUpyeT KpeaTuBHOE U KPUTHUECKOE MbILUIeHHE. B xone u3yueHus
anreOppl M Hayajl MaTeMaTHYeCKOro aHajiu3a B CTaplied IIKOJe ydalluecs
MOJIYYatOT HOBBIM OIBIT pEMIEHUs NPUKIAAHBIX 3a0a4, CaMOCTOSTEIBHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeJIEH peajbHbIX CUTYyallMii M HHTEpIpeTaluu
MOJIYyYEHHBIX  pEUIeHUH, 3HAKOMATCA C  [pUMepaMu  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTE B TpHUpPOAE, HAyKe M B HCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6mamaer 3HaYMTENbHBIM BOCHHUTATEIbHBIM TOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uyepe3 y4yeOHbId MaTepual, CIOCOOCTBYIOLIUN (POPMUPOBAHUIO
HAy4YHOTO MMPOBO33PEHHUS, TaK W dYepe3 cneuuduky y4eOHOU eATeTbHOCTH,



TpeOyroLen CaMOCTOATEJIBHOCTH, AKKypaTHOCTH, IIPOAOJDKUATEIIBHOU
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe MeTouKu 00yueHus anreOpe U HayajgaM MaTeMaTHUECKOTrO aHaIn3a
JICKUT JIEATETbHOCTHBIA TPUHIUI OOyUEHHUS.

CrtpykTypa Kypca «Anredpa u Hayajla MaTEeMaTUYECKOrO aHalM3a» BKIIIOYAET
CIEAYIOIINE COAECPKATENBHO-METOIUUECKNE JIMHUM: «YHcima MW BBIYMCICHUSY,
«DyHK1uu U rpaduKny», «YpaBHEHUS U HEpaBeHCTBa», «Hauana MaremaTuueckoro
aHanuza», «MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COEPKATEIBHO-METOIMUECKUE
JUHUU U3YYalOTCS Ha MPOTSDKEHMHM JIBYX JIeT OOy4deHusi B CTapuieil IIKoJe,
€CTECTBEHHO JOMOJIHAS APYT JIPyra U MOCTEIEHHO HACHIAsCh HOBBIMU TEMaMU U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIHMHSIET B
cebe  coaepKaHME  HECKOJbKMX  MaTeMaTH4YeCKUMX  AUCHUIUIMH:  anre0pa,
TPUTOHOMETPHS, MATEMATUYECKUN aHaIu3, TeOpus MHOXKeCTB U Ap. [Io mepe Toro
KaK ydJalluecs OBJIQJIEBAlOT BCE Oosiee MIMPOKUM MATEeMaTHMYECKUM alnaparoMm, y
HUX TIOCJIEOBATENbHO (QOPMHUPYETCS M COBEPILIEHCTBYETCS YMEHUE CTPOUTH
MaTeMaTHYECKYIO MOJIENIb PEATbHOM CUTyallld, IPUMEHSTh 3HAHUS, MOJIyYCHHBIE B
Kypce «Anredpa MW Hayajla MaTEMaTUYECKOTO aHaiuu3a», Uil PElICHUs
CaMOCTOSITENIbHO  C(HOPMYJIMPOBAaHHOW  MaTeMaTUYeCKOM 3amadv, a 3aTeM
WHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

ConepxxaTenpHO-METOANYECKAs JUHUA «YHclla M BBIYMCICHUS» 3aBEPIIACT
(opMHpOBaHNWE HABBIKOB HMCIOJb30BAHMS JEHUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO B OCHOBHOW mmikoje. B crapmieli mikone ocoboe BHUMAaHUE YAENACTCS
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amuCcH JACUCTBUTEIBHOTO YHCIA, YMEHHUE
pPAllMOHAJIBHO BBINOJHATh JACHUCTBHS C HHUMH, Je€laTh MPUKUAKY, OLIEHUBATh
pesynbrar. OOyuvaromuecs: MOMy4YaloT HAaBbIKM NPUOJMAKEHHBIX BbIYUCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHWCIaMM, 3allMCaHHBIMM B CTaHIapTHOH (dopmMme,
UCITOJIB30BAHUSI MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHUsS W HEPABEHCTBA» PEATU3YETCS HA MNPOTSIKEHUM BCETO
oOydyeHMs] B CTaplied IIKOJIe, TMOCKOJbKY B KaXXIOM pas3ieie MporpaMMbl
MPEAYCMOTPEHO PEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. OOydaromiyecs: OBIIAJEBAIOT
pa3IMYHBIMM METOJAMH PEIIEHUS LEJbIX, PalUOHAIbHBIX, WPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOTAPUPMUUYECKUX U  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cHucTeM. [loydeHHbIE YMEHUS UCIIONB3YIOTCS IIPU UCCIIETOBAHUU
GyHKUMHA € MOMOIIBIO MPOW3BOJHOM, PEIICHWH MPUKIAAHBIX 3a7ad W 3a7a4 Ha
HaxXOXJIE€HWE HauOOJBIIMX W HAUMEHBbIIMX 3HaYeHUM QyHkuu. JlanHas
colepKaTeNbHas JUHUS BKIOYaeT B ce0d Takke (HOpMUPOBAHHME YMEHHI
BBIMIOJHATh pacu€Tbl Mo QopmyiaMm, MnpeoOpa3oBaHUs LENbIX, PAUOHATIBHBIX,
UppAILMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKE BBIPAKECHUM,



COJIep)KalIuX CTerneHu u Jjorapudmel. braromapss u3ydeHuio anreOpandecKkoro
MaTepuraia IpPOUCXOANUT JNajbHelee pa3BUTHE aJrOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST  y4aIIuxcsi, (QOPMHUPYIOTCS HaBBIKM JECAYyKTHUBHBIX PAaCCYXICHUMH,
paboTel C CHUMBOJBHBIMH (OpMaMH, MPEICTAaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. AireOpa npeaiaraet 3pQeKTuBHbIE
WHCTPYMEHTBl [UJIsl PEHIEHUS] MPAaKTHYECKMX M €CTECTBEHHO-HAayYHbIX 3aj1ad,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

ConepxarenpHo-MeTOonMYecKass JUHUS «DyHKIMM U TrpauKHU» TECHO
NEPEIJIETaeTCsA ¢ IPYTUMH JUHUAMHU Kypca, OCKOJBKY B KAKOM-TO CMBICIIE 33aJaET
NOCJIEI0BATEIbHOCTh U3yUEHUSI MaTepuaia. M3yueHue creneHHou, IoKa3aTeIbHOM,
Jorapu(pMUYECKOl W TPUTOHOMETPUUYECKHX (PYHKIMH, MX CBOWCTB M Tpa(UKOB,
UCIOJIb30BaHUEe (YHKLIMHA JUIsl pelleHus 3a/ad U3 APYruX Y4eOHBIX MPEIMETOB U
pea’bHOM JKM3HM TECHO CBS3aHO KAK C MAaTE€MaTHYeCKHM AaHAJIA30M, TaK U C
pelIeHreM ypaBHEHMM M HepaBeHCTB. lIpu 3ToM Oojblioe BHUMaHUE YAENSETCS
(OpMHUPOBAHUIO YMEHUS BBIPAXKaTh (POPMyIaMHu 3aBUCUMOCTH MEXY Pa3IMYHbIMU
BEJIMYMHAMU, UCCIIEIOBATh MOJIyYeHHbIE PYHKIUU, CTPOUTH UX rpaduku. Marepuan
OTOM COIEPKATEIbHOM JIMHUM HAIEJeH Ha pa3BUTHE YMEHHW U HaBBIKOB,
MO3BOJIIOIIMX BbIpaXKaTh 3aBUCHMOCTH MEXIYy BEIMYMHAMHU B pa3IM4HON (opme:
aHaNIMTUYECKOW, Tpaduuecko u cioBecHOW. Ero wusydeHue cmnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUYECKOTO MBIILJIEHUS, CHOCOOHOCTU K OOOOIIEHHI0 U
KOHKPETU3AIH, UCIOJIb30BAHUIO aHATIOTHH.

ConepxarenpHass nauHHS «Hauana maTeMaTHMYecKOTrO aHajiu3a» IMO3BOJISET
CYLIECTBEHHO PaCIIMPUTh KPYI KaKk MaTeMaTH4YEeCKHX, TaK W MPHUKIAJHBIX 3aj]ad,
JOCTYIHBIX O0YYarOIIMUMCS, Y KOTOPBIX IMOSBISETCS BO3MOXKHOCTb HCCIIEIOBATh U
CTpOUTH Ipaduku QYHKIMM, ONPEeneNnsiTh UX HAUOOJIbIINE U HAUMEHbBIINE 3HAUCHMS,
BBIYHMCIIATH IUIOIaAU (GUTYp U OOBEMBI TEJ, HAXOJUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHas colep)KaTelibHasi JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJEIEH pealbHbIX CHTyalud, HAaXO0XKICHHUS
HAWJIY4lIero pelleHUs] B MPUKIAAHBIX, B TOM YHCIE COIUATbHO-3KOHOMUYECKHUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYeCKOro aHajiu3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBLHO-JIOTMYECKOT0 M KPEATUBHOI'O MBIILUICHHUS,
(GbOopMHPOBAHNIO YMEHUN pacro3HaBaTh MPOSBIICHUS 3aKOHOB MaTeMaTUKH B HayKe,
TEXHUKE M HCKyccTBe. OOywaromiyecs: y3HAIOT O BBIIAIONIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

CopepkarenbHo-MeToauYecKass JTUHUS «MHOXEeCTBa U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  3JIEMEHTaM  TEOpPUHM  MHOXKECTB.  T€OpEeTHKO-MHOKECTBEHHBIE
IIPENCTABICHNS] NIPOHU3BIBAIOT BECh KYpPC IIKOJBbHONM MAaT€MAaTHKU W NPeIararoT
Haubosiee yHUBEPCATbHBIN SI3bIK, OOBEIUHSIONINI BCE pa3Aeibl MAaTEMATHKU U €€
NPUJIOKEHUH, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTHMUYECKHUE AUCLUILIMHBI B €AMHOE



uenoe. Iloaromy Ba)XXHO JaTh BO3MOYKHOCTH IIKOJBHHUKY NOHMMAaTh TEOPETHKO-
MHO>XECTBEHHBIN S3bIK COBPEMEHHOW MATEMAaTUKH M UCIOIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa M Hayaia MaTeMaTHUYECKOrO aHaln3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI ~ MaTeMaTHMYECKOTO0  MOJEIMPOBAHUS, KOTOpbIE  IPHU3BAHbI
copMUPOBATh HABBIKM MOCTPOCHUS MOJENECH peabHBIX CUTYallUd, UCCIECTOBAHUS
TUX MOJIEJEH C IMOMOIIBIO ammapaTa aiareOpbl U MaTEMaTUYECKOTO aHajiu3a H
MHTEPIPETALUU TOTYyUYCHHBIX Pe3yJbTaTOB. Takue 3a/laHusl BIUIETEHBI B KaXKIbIN U3
paszenoB IpOrpaMmbl, MOCKOJIBKY BECh MaTepual Kypca IUPOKO UCIIOJIb3YeTC s IS
pelieHusl MPUKIAAHbIX 3anad. [lpu pemieHuH peanbHBIX MNPAKTHUYECKUX 3aaad
y4yaluecs pa3BUBAIOT HAOIOIaTEIbHOCTb, YMEHHUE HAXOIHUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, HKCIONb30BaTh aAHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBATH
npobiemy. JlesTeabHOCTh MO (HOPMUPOBAHUIO HABBLIKOB PEIICHUS MPUKIAIHBIX
3aJlady OpraHu3yeTcs B Ipollecce M3YyYeHMs] BCeX TeM Kypca «Anredpa u Hauana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 11aHe Ha M3yyeHue Kypca anreOpbl ¥ Hayal MaTEMaTUYECKOTO aHAIM3a
Ha 0a30BOM ypOBHE OTBOJUTCS 2 4aca B Henenmto B 10 kitacce u 3 yaca B HEIEIO B
11 kmacce, Bcero 3a 1Ba roga ooy4yenus — 170 gacos.

COAEPKXAHUE YYEBHOI' O KYPCA

10 KITACC

Yucaa v BIYMCICHUA

Paunonansubpie uynciaa. OOBIKHOBEHHBbIE W JECATUYHBIE IpPOOH, MPOLIEHTHI,
OECKOHEUHbIE  NEepUOJUYECKHE  ApoOH.  ApudmMernyeckue  omepamuu ¢
parMOHAIBHBIMU YKCJIaMU, TTPeoOpa30BaHUs YUCIOBBIX BbIpakeHuid. [IpumeneHue
npobeil ¥ MPOLEHTOB ISl peUIeHHs] MPUKIAAHBIX 3a/ad U3 Pa3IM4yHbIX OTpaciiei
3HAHUU U PEATbHOU KU3HU.

JleuctBurenbHble  4Yuciia. PanMoHanbHBIE W HUpPpAUMOHAIBHBIE YHCIA.
Apudmernueckre omnepalud C JACUCTBUTENbHBIMM uHciaaMu. [IpuOnmxE€HHbIE
BBIUHCIICHUS, IPABUJIA OKPYTJIEHHS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BBIYMCIIEHUMN.

Cremenp ¢ menbiM  mokaszareneM. CranmaptHas  (opma  3ammcu
JNEeUCTBUTEILHOTO  uucia. Mcmonp3oBaHue  MOAXOAAMIEH  QoOpMbl  3amucu
JNEWCTBUTEIBHBIX YHUCEN Uil PEUICHUs NPAaKTHYECKUX 3a7ad M IPEICTABICHUS
JTAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypajibHOW  cTemeHdu.  JleWcTBus ¢
apu(pMeTHYECKUMU KOPHAMHU HATYPaJIbHOMN CTETICHU.



CHHyC, KOCMHYC M TaHT€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAYKECHUU. OcCHOBHBIE
TPUTOHOMETpHUUECKHE (DOPMYIIBI.

VYpaBHeHue, KopeHb ypaBHeHUsA. HepaBeHCTBO, pelieHre HepaBeHcTBa. Metoa
MHTEPBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppannoHanbHbIX YPAaBHEHHU U HEPABEHCTB.

Penienne TpUroHOMETPpUYECKUX YPAaBHEHUM.

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PEHICHUI0 MAaTEMATUYECKUX 3a/1ad U
3a]1a4 U3 pa3IM4HbIX 00JacTel HayKU U pealbHOM JKU3HH.

DOyHKUMH U TPaPUKH

®yHKus, cnocoOsl 3aaanus pyHkuuu. I'paduk pynkunu. Bzaumuo oOpaTHbie
(GyHKUIHU.

OOsacTh ompenenaeHus: ¥ MHOXKECTBO 3HaueHMi (yHkuuu. Hymn dyHkumm.
[TpoMexyTKkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKLIUY.

CrenenHasi (yHKIUS ¢ HATYypaJIbHBIM U LEJIbIM Noka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-Oi CTENEHHU.

TpuroHomerpuyeckass OKPY>KHOCTb, ONpEIEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

Havana maTeMaTH4eCKOro aHAJIN3a

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJIaHUs MOCJIEI0BATEIILHOCTEM.
MOHOTOHHBIE MOCIIEAOBATEIBHOCTH.

Apudmernueckass U reoMeTpuUecKas nporpeccuu. beckoHeuHo yObIBaroIast
reomerpuyeckas mnporpeccusi. CymMMa OECKOHEYHO YOBIBarOIIEH IeOMEeTpUUYECKOM
nporpeccur. Popmyna CII0XKHBIX NPOLUEHTOB. lcnosb3oBaHue mnporpeccuu Uis
pELIEHHUs peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoxecTBO, omnepanuu HaJ MHOXecTBamH. [[uarpammer Oinepa—BenHa.
[IpumMeHeHne TeOpEeTHUKO-MHOKECTBEHHOIO ammapara JUisl ONMCAaHUS pPeabHbIX
IPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

11 KIIACC
YucJa 1 BbIYUCIEHUS
Harypanbnsie u nensie uyncia. [IpuzHaku 1eIMMOCTH LENbIX YHCEIL.
CreneHb ¢ pallMOHAJIBHBIM TMTOKa3zaTesaeM. CBOWCTBA CTEIICHM.
Jlorapudm yucna. JlecaiTnaHbie U HATypaTbHBIE JIOTapU(PMBI.



YpaBHeHMs U HEPABEHCTBA

[TpeoOpa3zoBaHue BbIpaXEHHM, COIEPIKALUX JOrapu(MBbI.

[IpeoOpa3oBanre BBIPAKEHUI, COACPXKAIIMX CTEIEHH C PalMOHAIbHBIM
MOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl JTMHENHBIX ypaBHEHHUH. PenieHue NpuUKIagHbIX 3a1a4 C IOMOLIBIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IppuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEHICHUIO MATEMATHYECKUX
3a/lay 1 3a7]a4 U3 pa3InuHbIX 00JIaCTEel HAYKU U PEAIbHON KU3HU.

DOyHKUMH U TPaPUuKH

®ynkuus. [lepuonnyeckue GpyHkuuu. [IpoMexyTk MOHOTOHHOCTH (YyHKIUH.
Makcumymbl U MUHUMYMBbI (QyHKuud. HanOonbliee M HauMeHblllee 3HAYEHHUE
(yHKUIHMH HAa TPOMEKYTKE.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpapUKU.

Hcnonp3oBanue rpadpukoB (QyHKUUN A PELIECHUS YpaBHEHUN U JIMHEHHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GyHKIUN Ui UCCIEIOBAHHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPH PEIICHUU 3a/lad U3 JAPYTuX Yy4eOHbIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

HenpepoiBHble (yHKIMHU. METOA UHTEPBAJIOB JIs1 PEIICHHS] HEPABEHCTB.

[IpousBognas  QyHkuuu. ['eomeTpuyeckuii W (QPU3HYECKUI  CMBICH
IIPOU3BOJHOM.

[IpousBoaHbIE  AIEMEHTAPHBIX  (DYHKIIHIA. @opmynbl  HAXOXKIACHUS
MPOU3BOJAHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne pPOU3BOAHON K MCCIEAOBaHUIO (DYHKIIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. HaxoxaeHne HanOoJbIIEero 1 HaMMEHbILETO 3HaYeHus (QYyHKUIUU Ha
OTpE3KE.

[IpumMeHenne NDPOU3BOJHOM JUIA HAXOXKACHUSA HAWIIydllero peLIeHUs B
NPUKJIAJAHBIX 3aJa4aX, IJIsl ONpeAesIeHus CKOPOCTH Mpolecca, 3aJaHHOTO (opMyJIoii
WK TpaduKoOM.

[TepBooOpaznas. Tabiuira nepBooOpa3HBIX.

Wurerpan, ero reoMeTpuiyeckuidi ©u (U3UYECKUN CMBICT. Brruucienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcamMeTa «Marematuka» JOJDKHO oOecrneynBaTh
AJOCTHUIKCHHUC Ha YPOBHC CPCOAHCIO O6HIGFO O6p8,30BaHI/ISI ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3ysIbTaThl OCBOCHHS MpPOrpaMMbl y4eOHOro MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO TPAkKIAHCKOW MO3UIIMK O0YYaIOIIErocs KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUHUCKOr0  OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHMH,
npoLeayp TpaxkIaHCKoro obmiecTBa (BBIOOPHI, OMPOCHI U T1p.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAIBHBIMM HMHCTUTYTAMU B COOTBETCTBHM C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKON UIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOAIIEMY POCCUKMCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JIOCTHXKEHUSM POCCUUCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOM IIKOJIbI, K
WCIIOJB30BAaHUIO ATUX JOCTHXKEHUW B JPYrMX HayKax, TEXHOJOTusX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKU U JESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ay, PEIICHUH, pacCyIeHUN; BOCIPUUMUYHUBOCTHIO
K MaTEMaTUYECKHUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

chOPMHPOBAHHOCTHIO yMEHHUS TPUMEHATh MAaTEMaTUYeCKUE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBbIO (3I0pOBO€ MHUTaHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHUU U
OT/IbIXa, peryyisapHas Gpuznueckas akTUBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYIOIIOOUS; WUHTEPECOM K
paznudHbIM chepam nmpodeCcCHOHATBHON ACATETHPHOCTH, CBI3aHHBIM C MATEMATHKOMN
u e€¢ MNPWIOKEHUSAMH, YMEHUEM COBEpIIATh OCO3HAHHBIM BBIOOp Oymylel
npodeccun U pearu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUJIaHBI; TOTOBHOCTBIO U
CIIOCOOHOCTBIO K MaTEMaTUYeCKOMY OO0pa3oBaHUI0O W CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B PEIICHUU
MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOM HAPaBJIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOIHOM M COLMAIBHOM
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO  XapakTepa AKOJOTMYECKUX  IMpOoOJIeM;
OpUEHTaIlMel Ha MPUMEHEHHE MATeMaTUYECKUX 3HAHUW MJId pElIeHUs 3ajaad B
00JIaCTH OKPYKAIOIIEH CpPeibl, IJTAHUPOBAHUS MTOCTYIIKOB U OI[EHKHA MX BO3MO>KHBIX
MOCJEACTBUN JIJIS1 OKPYKAOLIEH CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM U  OOIIECTBEHHOW  TMPAKTHUKU, MOHUMAHHEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeTOBEYECKOM MAESTENbHOCTH, JTAaloB €&
pa3BUTHUS W 3HAYMMOCTH [JIs Pa3BUTUS UHUBWIM3ALMHU; OBJIAJACHUEM S3bIKOM
MaTeMaTUKM M MaTeMaTH4YeCKOW KyJIbTYpOl KaKk CpEJICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYILECTBJISATh MPOEKTHYID U MCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMSI MPOTPAMMbl y4eOHOTO TpenMeTa
«Maremartukay XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCATBHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1) VHueepcanvhvie  no3nagamenvHvle — Oelicmeus, obecneuusaiom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NpOYecco8 oobyuarouuxci (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcarouleco  Mupa,  NpuMeHeHue  J0SUYECKUX,

Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1OrHUecKue NEUCTBUA:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBIC TPU3HAKA MATEMATUYECKUX
00BEKTOB, MOHATUH, OTHOIICHUN MEXTy TTOHITHSAMU; (HOPMYITUPOBATH ONIPEACIICHUS
MOHSITHI; YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIaccu(PUKaIK, OCHOBAHUS IS
000011IeHUs U CPABHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;
BOCIIPUHUMATh, (POPMYyITHUpOBaTh U MPEOOPa30BBIBATH CYKIICHUS: YTBEPAUTEIbHBIC
U OTpUIIATeIbHBIC, CIUHUYHBIC, YACTHBIC U 00IINE; YCIIOBHEIE;



BBISIBIIAITH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTHUBOPEUUS B
dakTax, MaHHBIX, HAOMIONCHUSIX W YTBEPXKICHUAX; Mpejiaratb KPUTEPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUH;
JieaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEeHHI, YMO3aKIIIOUEHU 110 aHAJIOTHH;
MPOBOJUTH CAMOCTOSATEIBLHO JIOKA3aTEIbCTBA MAaTEMAaTHYECKUX  YTBEPIKICHHM
(mpsiMBbIe ¥ OT TIPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, TPUBOJAUTH MPUMEPHI U
KOHTPHpPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJIECHUS U BHIBOBI;
BBIOMpATh CMOCO0 pelieHus yueOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpAaTh HauboJee MOAXOASIIMMA C y4E€TOM CaMOCTOSITEIBHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBeie nccmenoBaTeIbCKUE TCHCTBUS:
UCIIOJIb30BaTh  BOINPOCHl  KaK  MCCIENOBATEIbCKUN HHCTPYMEHT TIO3HAHMUS;
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  IPOTUBOpEYHEe,  MpodIeMy,
yCTaHABJIMBAaTh WCKOMOE W JaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHPOBATh
CBOIO TTO3UIIAIO, MHCHHC,
MIPOBOJIUTH CaMOCTOSTEIILHO CIUTAHMPOBAHHBIN JKCIIEPUMEHT, HCCIICIOBAHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEW MaTEeMaTHYeCKOro OOBEKTa, SIBIEHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMH, TIPOIECCAMU;
caMOCTOsITeIbHO  (hopMynupoBaTh 000OIIEHUST W BBIBOALI MO pe3yJbTaTam
MPOBENCHHOTO  HAOIIOJACHUS,  HMCCICIOBAaHUSA,  OIICHWUBAaTh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIH;
MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabota ¢ undopmarmeii:
BBISIBIIATH JeUIIATHI HHPOPMAIIUN, TAaHHBIX, HEOOXOIUMBIX JJII OTBETA HAa BOIIPOC
U IS pEIICHUS 3a]1a4H;
BBIOMpATh HWH(OpPMAIMI0O W3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIU3WPOBATh,
CHUCTEMaTU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIHIO PA3TMYHBIX BUIOB U (GOpM
MIPE/ICTABIICHHUS,
CTPYKTYPHpPOBaTh HMH(POPMAIIUIO, TIPEJACTABIATh €€ B pa3MyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;
OIICHMBATh HAJEKHOCTh WH(OpPMAIMU MO CaMOCTOSATEIHHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

2)  Vuuseepcanvnvle  KoMMyHuKamueHwvle  Oelicmeus,  00eCneuusarom
copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

Oowenue:
BOCIIPUHUMAThL U (OPMYIUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBUSMH H
HEeIsIMU OOILIEHHUST; ICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX



U TIMCbMEHHBIX TEKCTaX, JaBaThb MOSICHEHHS MO XOAYy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOje OOCYXICHHS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMHI,
npoOiemMbl, pemaeMoil 3alaud, BBICKA3bIBaTh MWJIEU, HAIICJIEHHbIE Ha TOUCK
pPELIEHHUSI; COMOCTABIATh CBOU CYXICHUS C CYXKICHUSMU IPYTMX YYaCTHHKOB
auanora, OOHapYKWBAaTh Pa3IMYMe M CXOJCTBO IO3WIIMKA, B KOPPEKTHOW (opme
bopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJadyd, HKCIEPUMEHTa, HCCIEA0BaHUsA,
MPOEKTa; CaMOCTOSITENIbHO BbIOMpPAaTh (GOpMAT BBICTYIUICHUS € YYETOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEH ayTUTOPHUHU.

CoTpyaHUYECTBO:

MOHMMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON Y MHIUBUAYAJTIbHOU PabOThI
Opy pelieHWH Y4eOHBIX 3a/ay; MPUHUMATH 1eJb COBMECTHOHM JIESITEeIIbHOCTH,
IUIAaHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPabOThI, pacmpenessiTb BHIBI PadoT,
JIOTOBapUBaThCSI, OOCYXKJAaTh MPOIECC M Pe3yiabTaT padoThl; 0000IIaTh MHEHUS
HECKOJIBLKMX JIIO/ICH;

y4acTBOBAaTh B TPyHmnoBbiX ¢Gopmax padboTsl (0OCYXIEHHUS, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U UHBIC); BBIMOIHATH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH
CBOM JICVCTBHUS C APYTMMU YJIEHAMH KOMaH/bl; OLIEHUBATh KAaYE€CTBO CBOErO BKJIaaa
B O0OmMH TPOAYKT MO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

3) Vuusepcanvnole pezynamusnsie oeiicmsus, obecnheuusaom Gopmuposarue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHU.

Camoopranu3zanus:

COCTaBJIATH TUIaH, AJITOPUTM pEIIeHUs 3aJau, BHIOUpATh CIOCO0 PEIICHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ yUETOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMM I103HABATEIHHOW pedieKkcUuM KakK OCO3HAHUS COBEPIIAEMbIX
JNEeUCTBUN W MBICIUTEIBHBIX TPOIIECCOB, WX PE3yJIbTaTOB; BIAJAETh CIIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yJibTara PelieHUusT MaTeMaTHYeCKON
3a/1auu;

NpEABUNIETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH PEHICHUU 3a]ayH,
BHOCHUTh KOPPEKTHUBHI B JICATCIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, TAHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yNbTaTa IIEM M YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTIDKCHUSI WU HEJIOCTHIKCHUSI PE3YJIbTaTOB JIEATEILHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

OcBoeHue yueOHOro Kypca «Asnredbpa U Hadajla MaTeMaTHYECKOTO aHAIM3a»
Ha ypOBHE CpeJHero ooOiiero oOpa3oBaHUs TOJDKHO OOECIeYUBATH JIOCTHXKCHHE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

10 KITACC

Yuciaa v BIYMCICHUA

OnepupoBaTh MNOHATHSAMHU: PAUUMOHAIBHOE M JICUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JACCATUYHAS IPOOb, IPOICHTHI.

BemonuaTe  apudmernueckue — omepaludd € palMOHAIbHBIMU U
JNEHCTBUTEIBHBIMU YHCIIAMH.

BbINONHATE MPUOJIMKEHHBIE BBIYMCICHUS, UCIOJbB3Yys MpPAaBUIIA OKPYIJICHHS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBarth MOHATUSAMU: CTENEHb C LEJbIM IOKa3aTeJaeM; CTaHJapTHas
dopMa 3amMcu  JCHCTBUTENIBHOTO YWCIA, KOPEHb HATYpalbHOM CTENCHH;
UCIIOJIb30BaTh MOAXOIANIYI0 (POpMY 3alHCH JIEHCTBUTENBHBIX YUCEN JUIS PELICHUS
MPaKTUYECKUX 3a]1a4 U NMPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCHHYC U TaHT€HC MPOHU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3alMCh MPOU3BOJIBHOIO yria uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
byHKIUN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh TNOHATHUSIMHU: TOXKIECTBO, YpAaBHEHUE, HEPABEHCTBO; LEJIOE,
palMoOHaAIbHOE, UPPALMOHAIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUH M pellaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BoInonHsATh mpeoOpa3oBaHUsl UENbIX, PAUMOHAIBHBIX M HPPAUOHAIBHBIX
BBIPOKEHUI U peniaTh OCHOBHBIE TUIIBI LENbIX, PAIMOHAIIBHBIX U UPPAIMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA ISl pELIEHUSI MaTEMAaTUYECKUX 33124 U
3aJlay U3 Pa3auvHbIX 001acTel HayKu U peaibHOW KU3HH.

MopnenupoBaTh peajibHble CHUTyallMd Ha S3bIKe aireOpbl, COCTaBIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 33Jayd, HCCIENA0BATH
MOCTPOEHHBIE MOJIENIU C UCIIOIH30BAaHUEM allliapara aiareopsbl.

DyHKIUHN U TPAPUKH

OnepupoBath MOHATUAMM: (PYHKIHUSA, CIOCOOBI 3aaHusl (yHKIMH, 00JIacTh
OMpENENCHUs] U MHOXECTBO 3HAYEHUN (PYHKUUHU, Tpadhuk (PYHKIUH, B3aUMHO
oOpaTHble PYHKIINU.



OmnepupoBaTh NOHITUSIMH: YETHOCTh U HEYETHOCTh PYHKIMH, HYTH (QYHKLHUH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

Crpouth U yuTaTh rpauKy JUHEHHON (PyHKLIMHU, KBaJApaTUUHON (yHKIUH,
CTENEHHOM (PYHKIIMHU C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBaTh rpaduku (QYHKIUN 711 HWCCICAOBAHUS IPOIECCOB M
3aBUCUMOCTEN MpHU pEUICHUH 33]a4 U3 JPYruX YUYEOHBIX IMPEIMETOB M pPEajbHOU
KU3HU; BbIpaxaTh (OpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

OnepupoBarh MOHATHSAMHU: IIOCJIEIOBAaTEIbHOCTb, apuU(pMeETHUECKas WU
T€OMETPUYECKAsl IPOTPECCUU.

OnepupoBarh MOHATHSAMHU: OECKOHEYHO YyOBIBAIOIIAs T€OMETpUYecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcrnonb30BaTh CBOMCTBA MOCIEN0BATENBHOCTEH U MPOTPECCUIl ISl PELICHUS
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIIEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Juisl ONUCAaHUs pEealIbHbIX
MIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

OnepupoBathb HOHSTUSMU: omnpeJeNeHue, TEeopeMa, CJIe/ICTBHE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATHAMM: HATypaJbHOE, LEJIOE YHUCIO; HCIIOIb30BaTh
IIPU3HAKU JEIMMOCTH LEJIbIX YMCEN, PA3I0KEHHUE 4YMCia Ha MPOCTHIE MHOXKUTEIU
IUIS peLLeHus 3a1ay.

OrnepupoBaTh MOHATHEM: CTEIIEHD C PALMOHATIBHBIM MTOKA3aTEIEM.

OnepupoBaTth MOHATUSMHU: JOrapudm uucia, JECATUYHBIE W HaTypaibHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh  CBOMCTBa  CTEMEHU JUIsl  MPeoOpa3oBaHUsl  BBIPAKEHUN;
ONIEPUPOBATH NOHATUSAMM: IIOKA3aTEIbHOE YPaBHEHUE W HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIbI [IOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

BremonusaTe mpeoOpa3oBaHUs  BBIPAKEHUH, COJEpKAIIMX  JOrapudMbl;
ONEepUPOBATh MOHATUSAMU: JOTapu(PMHUUECKOE ypaBHEHHE M HEPaBEHCTBO; peIIaTh
OCHOBHBIE TUITBI TIOTApU(MUYECKUX YPaBHEHUIN U HEPABEHCTB.

Haxoauts permenust npoCTEeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBarh MOHATHSAMHU: CHUCTEMA JIMHEWHBIX YPaBHEHHUW U €€ pEIICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a1ad.

Haxonutes pemieHuss mpOCTEUIINX CUCTEM M COBOKYIHOCTEH PAlMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peajibHble CHUTyallMM Ha S3bIKe alreOpbl, COCTaBIATH
BBIPDAXKECHUs, YPABHEHHMs, HEPABEHCTBA W CHUCTEMBI II0 YCJIOBHIO 3aJayH,
MCCJIEIOBATH IOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara aareopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh  MOHATHSAMHU:  NepuoanyYecKkas  (QyHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH  (DYHKIIMM, TOYKM DJKCTpeMyMa (YHKIHMH, HauOoJblIee U
HaMMEHbIlIee 3HAYeHUs (YHKIUMU Ha MPOMEXKYTKE; MCIOJIb30BaTh UX I
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OmnepupoBarh MOHATHAMH: TpadUKHU IOKA3ATE€IbHOW, JOrapuMUUYECKON H
TPUTOHOMETPUUYECKUX (YHKIMI; M300pakaTh UX Ha KOOPAWHATHOW IJIOCKOCTH H
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJAUHATHOM MJIOCKOCTH IpaQUKU JIMHEHUHBIX YPAaBHEHUHN U
WCIIOJIb30BaTh MX I PEIIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnonp3oBath rpaduku (QyHKUMH AJi1  HUCCIEIOBAaHUS IPOLIECCOB U
3aBHUCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUILINH.

Havaja MaTeMaTH4eCKOro aHajin3a

OnepupoBaTh MOHIATHSAMU: HENpepbiBHAS (PYHKIUS; MPOU3BOJHAA (YHKLHUU;
UCITIOJIb30BATh T€OMETPUUYECKUN U (PU3UYECKUN CMBICI MPOU3BOTHON JIJIsi PEIICHMUS
3a1ad.

HaxoauTs npou3BOAHbIE 37€MEHTAPHBIX (YHKIUH, BBIUUCIATh HPOU3BOIHbBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh MPOU3BOAHYIO AJIs UCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKIEHUS HAWIY4IIEro pEIICHUS B
MIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh NOHATHSMHU: [EpBOOOpa3Hasi M  MHTErpajig; I[OHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

HaxonuTth mepBooOpa3Hbie 2JIEMEHTAPHBIX (PYHKITUH; BRIUUCISATH UHTETPAN 10
dbopmyne Hrrorona—JleitOnura.

Pemate mpukiagHele 3aadd, B TOM YHUCJIE COLUAIBHO-3KOHOMHYECKOTO H
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM IPOrpaMMBbl (L ppoBnbie)
/i pa3ja porp Beero KonTpoabubie | [IpakTruyeckue 0GpazoBaTeIbHbIe
padoTshI padoThI pecypeb
1 MHo>kecTBa pallMOHANBHBIX U I€HCTBUTEIbHBIX 14 1 1
yricen. ParonanbHbpie ypaBHEHNS M HEPAaBEHCTBA
2 @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6 0 0
MOKa3areieM
3 ApudpmeTnueckuiit KopeHb N—0i CTEIEHHU. 16 1 1
WpparnmonansHble ypaBHEHUS U HEPABEHCTBA
4 ®opmynsl TpuroHoMeTpun. T puronomMmerprieckue 21 1 0
ypaBHEHHS
5 [TocnenoBaTeIbHOCTH M MPOTPECCUN 5 0 0
6 IToBTOpenue, 0600IIeHNE, CUCTEMAaTH3alIMsl 3HAHUN 6 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 2




11 KIIACC

KoJsmn4yecTBo 4yacoB JIeKTPOHHbIE
N HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMbI Kontposbnbie | MIpakTuyeckne (ungposbie)
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
CrermneHb ¢ paliOHATBLHBIM [TOKA3aTEIEeM.
1 [TokazarenpHas ¢pynkums. [lokazarensHbie 12 1 0
YpaBHEHUS U HEPABCHCTBA
9 Jlorapudmmueckas Gpynkus. Jlorapupmmueckue 12 0 0
ypaBHEHHUS U HEPABEHCTBA
3 Tpuronomerpuiecknue GyHKIUU U UX TPaPUKH. 9 1 0
TpuronomeTpruyeckrue HepaBeHCTBA
4 [TponsBoanas. [Tpumenenrne npou3BogHOM 24 1 1
5 WHTerpan u ero npuMeHeHus 9 0 0
6 CucreMbl ypaBHEHUN 12 1 2
7 HatypanbHble 1 11enble unca 6 0 0
8 [ToBTOpeHue, 060061IeHNEe, cUCTEMaTH3aIUs 3HAHUH 18 2 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 3




YYEBHO-METOJAUYECKOE OBECINIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Marematuka: anredpa U Hadajga MaTEMaTUUYECKOTO aHallu3a, TeoMeTpus. Anredpa u
Hayajla MaTeMaThuueckoro ananusa, 10-11 ximaccel/ Anumos 111.A., Konsrua F0.M.,

TkaueBa M.B. u npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBerienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Amumos 1. A., Komsirua FO.M., TkauéBa M.B., [lla6yaun M.U. u ap. MaremaTuka:
anreOpa ¥ Havajga MaTeMaTHYEeCKOro aHallu3a, reoMeTpus. Anredpa u Havasa
MaTeMaTudeckoro aHanuza. YueOHuk. 10-11 kmaccel. ba3oBslii U yriayOaeHHBIHM
ypoBHu / — M.: [IpocBemienue, 2018.

2. Tkauéra M.B., ®énoposa H.E. AnreOpa u Hayaia MaTeMaTH4ECKOTO aHAN3A.
Temaruueckue Tecthl. 10 kinacc. ba3oBeiil ¥ yriyOn€HHbBINA YPOBEHB.

3. ®énopora H.E., Tkauéra M.B., AnreOpa u Hadaia MaTeMaTHYECKOTO aHAIN3A.
Metonunueckue pekomenaamnuu. 10 kaacc.

4. TxauéBa M.B., AnreOpa u Hauana MaTeMaTHYECKOTO aHaIKu3a. TemaTudaeckue
TecThl. 10 kimacc. ba3oBelitl 1 yriyO€HHbBIN YPOBEHb.

5. ®énoposa H.E., Tkauéra M.B., AnreOpa u Hauajga MaTeMaTUYECKOTO aHAJIU3A.

Mertonnueckue pekomenganuu. 11 knacc.



6. bypmuctposa T.A. Anrebpa 1 Hayana MateMaTH4ecKoro ananusa. COOpHUK
npuUMepHBIX padouux mporpamm. 10-11 kmacceer: yue6. mocobue st 061meoOpa3zoBart.
opraHu3aiuii: 0a30BbI{ U YIiTyO1. YPOBHH.

7. Smenxo N.B., lllectako C.A. S cnam EI'3! Kypc camonoaroroBku. TexHomoTMs
penieHus 3aganuid. YueOHoe nocooue aiist 0011eoopa3oBaTeIbHbBIX OpraHU3allui.
[TpodunbHBI ypoBeHb. B Tpéx vacTsax: «Anredpay», «Anredpa n HadaJia aHaIu3a» U

«I"eomeTrpusy».

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

NudopmarimonHo-1monckoBas cuctema camooopasoBanusi- Pexxum gocryna
http://uztest.ru

HNudopmanmoHHo-monckoBas cucrema 3agadu — Pexxum gocryna —
http://zadachi.mccme.ru

MaremaTtrka aJ1s IOCTYyHarIuX B BY3bl. — Pexxum nocryna
http://www/matematika.agava.ru

"CeTh TBOPUYCCKUX yuuTesei" WWw.it-n.ru.

HNuTepakTrBHOE 00yUYeHHE HA YPOKAX MAaTEeMATHKHU [ DJIEKTPOHHBINA pecypc].

http://pedsovet.org/component/option.



