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MOSICHUTEJIBHASA 3AIIUCKA

Pabouas mporpamMmma yueOHOTO Kypca «Anredpa U Hadalla MaTeMaTUYECKOTO
aHanu3a» 0a30Boro ypoBHs st oOyuwarommxcst 10—11 kmaccoB pazpaboraHa Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTA CPETHETO
oOmero oOpa3oBaHusi, C Y4Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMU,
MPEABSABIAEMBIX K MaTEMaTHUYE€CKOMY OOpa30BaHUIO, W TPAIULHUN POCCHUICKOTO
oOpa3oBanus. Peammsarusi mporpamMMbl OOECIEYMBAET OBJIAJCHHE KIIOYEBHIMU
KOMITETCHIIUSIMHU, COCTABJISIFOIIIUMU OCHOBY JIJISI CAMOPA3BHUTHS W HEMPEPHIBHOTO
00pa3zoBaHus, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIUYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMTYHOCTH O0yJAFOTIIHXCA.

HEJU U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayana MaTeMaTHUYECKOTO aHaW3a» SBISETCA OJHUM U3
HanOoJiee 3HAYUMBIX B IPOTPaMME CTapIllel ITKOJIbI, TOCKOJBKY, C OJJHON CTOPOHHBI,
OH 00ecCreynBaeT WHCTPYMEHTAIbHYIO 0a3y Jisi M3y4eHUsI BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JPYroll CTOPOHBI, (DOPMUPYET JIOTUYECKOE U aOCTPAKTHOE
MBIIIUICHUE YYalllUXCSd Ha YypOBHE, HEOOXOJMMOM [iJii OCBOEHHUS KYpCOB
nH(pOpMaTHKH, OOLIECTBO3HAHHUSI, UCTOPUH, CTIOBECHOCTU. B pamkax 1aHHOTo Kypca
y4aliecs OBJIaJ€BaOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU HayKu, KOTOpas
dbopmyIHpyeT CBOU TOCTUKEHUS B MaTeMaTH4ecKoi (opme.

Kypc anreOpsl 1 Hauan MaTeMaTUYECKOTO aHaIN3a 3aKIaJbIBA€T OCHOBY JUIsS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMH (PU3UKU, XUMHUU, OUOJIOTUH, MOHUMAHUS
OCHOBHBIX TEHACHIMNA SKOHOMHKM M OOUIECTBEHHOM JKU3HH, TO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO HCIOJIb30BAaTh UX B MOBCEAHEBHOM JKM3HU. B TO ke Bpemsi OBIlaJieHHE
a0CTpPakTHBIMM M JIOTHYECKH CTPOTHMMH MATEMATHYECKUMH KOHCTPYKUMSIMU
pa3BUBAeT YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HUCTUHHOCTD
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETH3alNI0, a0CTparupoBaHue u
aHajoruo, GopMHUpyeT KpeaTUBHOE U KPUTUUECKOE MbllIIeHUE. B Xxone u3ydeHus
anreOpbl M HayaJl MaTEMaTHUYECKOTO aHalu3a B CTaplied IIKOoJe ydYalluecs
MOJYy4YalOT HOBBIM ONBIT PEHICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MAaTeMaTUUYECKUX MOJIEJEH pealbHbIX CHUTYallMil WM WHTEpIpeTaluu
MOJYYECHHBIX  PEIICHWH, 3HAKOMATCA C  OpUMEpaMU  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE M B HUCKYCCTBE, C BbIJAIOIIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc oOnagaer 3HaYMTENBbHBIM BOCHUTATENbHBIM MOTEHIIMAIOM, KOTOPBII
peanusyercsl Kak 4depe3 y4eOHBIM Marepual, crnocoOCTBYIOMIMN (OpMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaKk U dYepe3 crnenuduky ydeOHON eaTelbHOCTH,



TpeOyrole CaMOCTOSITENIBHOCTH, aKKypaTHOCTH, MPOJIOJKUTEIBHOM
KOHLIEHTPallM BHUMAHHS U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ysbTarT.

B ocHoBe MeToaunku oOydeHus anreOpe U HayajlaM MaTeMaTHYeCKOro aHaIn3a
JIEKUT IE€ATEIIbHOCTHBIA PUHIUIT O0yUEeHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTHYECKOT0 aHAJIN3a» BKIIOYAET
CIEAYIOIINE COAECPKATEIBHO-METOANYECKUE JUHNN: «Uucina W BBIYUCICHUD,
«Dynkuuu u rpadpukny, «YpaBHEHUs U HEpaBEeHCTBay», «Havana maTemaTuueckoro
aHanu3a», «MHOXeCTBa M JIOTHKa». Bce OCHOBHBIE COAEPKATENBHO-METOIUYECKNE
JUHUU H3Y4YaloTCs Ha MPOTSHDKEHUM JBYX JIET OOydeHHs B CTapuied MLIKOJe,
€CTECTBEHHO JOIOJIHASA APYT Apyra U IOCTEIIEHHO HACBIIIAACh HOBBIMU TEMAaMHU U
paznenamu. J[aHHBIA KypcC SIBJIIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe colepKaHME HECKOJIbKMX MAaTeMAaTHYeCKHX JIMCUMIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMAaTUIECKUM aHAIIN3, TEOPHUsI MHOXKECTB U 1p. I1o Mepe Toro,
KaK ydJalluecs OBJIaJeBalOT BCE Oosiee MIMPOKUM MATEMAaTHUYECKUM aIlapaToM, Y
HUX TIOCJIEOBATENbHO (POPMHUPYETCS W COBEPIICHCTBYETCS yYMEHHE CTPOUTH
MaTEeMaTUYECKYI0 MOJIENb PEeaJbHON CUTYalluH, IPUMEHATh 3HAHUS, TIOJyYCHHbIE B
Kypce «Anrebpa © Hayaja MaTEeMaTUYECKOTO aHAW3a», MJsi PpPeleHus
CaMOCTOSITETLHO  C(HOPMYIMPOBAHHOM MaTeMaTU4YeCKOW 3ajaud, a 3aTeM
MHTEPHPETUPOBATH NOJIYUEHHBIA PE3YIbTAT.

CopepxarenpbHO-MeTOAUYECKas JIMHUA «YUucna ¥ BBIYUCICHMS» 3aBEpLIACT
(opMHpOBaHKE HABBIKOB MCIOJIBb30BaHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAa4yaTO B OCHOBHOW IKojie. B crapmiell mkone oco00oe BHUMAaHHE YJIENSETCS
(GOpPMHPOBAaHUIO TPOYHBIX BBIYUCIHMTENIBHBIX HAaBBIKOB, BKIIOYAIONIMX B ce0s
UCIIOJIb30BAHUE pA3JIMYHBIX (OPM 3alUCHU JAEUCTBUTEIBHOIO YKCIA, YMEHHE
pallMOHANIbHO BBIMOJHITh JEUCTBUS C HHUMH, JeiaTh MPUKUIKY, OILICHUBATH
pesynbTar. OOyuaromuecs MOJy4YarOT HAaBBIKM NPUONMKEHHBIX BBIYMCICHUM,
BBINIOJIHEHUS JIEWCTBHII C YHCIaMH, 3alMCAHHBIMU B CTAaHIApPTHON (Qopme,
UCITIOJIb30BAaHUSI MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUMN.

JInuaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YyETCs Ha MPOTSIKEHHH BCETO
oOydyeHMs] B CTaplied IIKOJIe, MOCKOJbKY B KaXJOM pasleie MporpaMMbl
MPELYCMOTPEHO PELIEHNE COOTBETCTBYIOIIMX 3anad. OOyuaromuecs OBIaJeBatOT
pa3IUYHBIMM METOJAMU pEUIEHUS LEJbIX, PalMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOTAPU(PMUUYECKUX U  TPUTOHOMETPUUECKUX YPaBHEHHH,
HEPABEHCTB U UX cucTeM. [lorydyeHHbIe yMEHNs NCTIOJIB3YIOTCS IIPU UCCIEA0BAaHUN
(GyHKUIMI C MOMOIIBIO MPOU3BOAHOW, PEUICHUU MPUKIAIHBIX 3a7ad M 3a1ad Ha
HaxXOXKJEHUWE HauOONbIIUX W HAUMEHbIIMX 3HayeHud QyHkuuu. JlanHas
colep)KaTellbHasl JIMHUS BKJIOYaeT B ce0s Takke (QOpMUpPOBAHUE YMEHUU
BBINIOJIHATh pacy€Tel 1o (opmyiaM, OpeoOpa3zoBaHUs LEIbIX, PALMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAKECHUM,



COJIepKallluX CcTeneHu u jorapudmbl. brarogapss u3ydeHuro anreOpanveckoro
Marepuala IpOUCXOIUT JajdbHEHIlee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIUICHUST y4anuxcsi, (HOPMUPYIOTCSI HABBIKM JEAYKTUBHBIX PaCCYXICHUM,
paboThl € CHUMBOJBHBIMU (OpMamu, TpPEACTaBICHUS 3aKOHOMEPHOCTEH W
3aBHCHUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. AjreOpa npejiaraet 3Q¢GheKTUBHbIC
MHCTPYMEHTBI JJISI PEUIeHUS MPAKTUYECKUX U ECTECTBEHHO-HAYUYHBIX 3ajady,
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKHU.

ConepxatenpbHo-MeTOANYECKasT JUHUA «DyHKUMM U TrpaduKku» TECHO
neperieTaeTes ¢ APYyruMu JIMHUSIMU Kypca, TOCKOIBKY B KAKOM-TO CMBICIIE 33/1a€T
MOCJIEeA0BaTEILHOCTh U3YUEHUS MaTepuaia. M3yueHne cTeneHHo, moka3aTebHOM,
JTOTapuPMUYECKON U TPUTOHOMETPUYECKUX (PYHKIIMI, UX CBOMCTB U Tpa(UKOB,
UCIIOJb30BaHue (PYHKIMM JUIsl pelieHus 3a/lad U3 JPYyrux y4yeOHBbIX MPEAMETOB U
peasbHOM JKM3HM TECHO CBA3AHO KaK C MaTeMaTUYeCKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM 0oJibIlloe BHUMaHHE YIEIsETCS
(hopMUPOBAHUIO YMEHUS BIpakaTh (OPMYJIaMHi 3aBUCUMOCTH MEXIY Pa3InYHbIMU
BEJIMYMHAMH, WHCCIIEIOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTh HUX TrpaduKu.
Marepuan 3Toil CoIepKATENbHON JUHAY HALIETICH HA PA3BUTHUE YMEHHUUN 1 HABBIKOB,
MO3BOJISIIONIUX BBIPAXKATh 3aBUCUMOCTH MEXIy BEIMUYMHAMH B pa3IMuHON (opme:
aHaJTUTUYeCKOoW, rpaduueckoil u cioBecHo. Ero wusydyeHue crnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3aIluH, UCTIOIb30BaHUIO aHATIOTHUH.

ConepxatenpHas auHus «Havama mMaremMaTH4ecKOro aHaln3ay IO3BOJISET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYMHBIX 00YUYaIOIIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh HUCCIEI0BATh U
CTPOUTH IpaduKu QYHKIUN, ONIPEAEIATh UX HAMOOJbIIINE U HAMMEHBIITUE 3HAUCHUS,
BBIYUCIIATh TJIOMAAN (PUTyp ¥ OOBEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUS
nporieccoB. JlaHHasi colepxareibHasl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTHU
MOCTPOCHUSI MATEMATHYECKUX MOJENIe peadbHbIX CHUTyallui, HaX0XKIACHUs
HAWJTy4IlIeTO PEUICHUs] B MPUKIATHBIX, B TOM YHCIE COI[UATbHO-DKOHOMUYECKUX,
3a/ayax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYEeCKOro aHajau3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMAIIBHO-TOTMUECKOTO M KPEaTUBHOT'O MBIILICHUS,
(dhopMUPOBAHUIO YMEHUHN pacliO3HABATh MPOSIBJICHUS 3aKOHOB MAaTEMAaTUKH B HAyKe,
TeXHUKE M HucKyccTBe. OOyuarniuecs y3HAaIOT O BBIJIAIOUIUXCS pe3yJsbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTHUSI MAaTEMATHKU KaK HayKH, U UX aBTOpPaX.

ConepxaTeabHO-MeTOANYECKast TUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIIEHAa  BJEMEHTaM TEOPUU  MHOXKECTB. TeopeTUKO-MHOKECTBEHHbIE
MPECTABICHHS MPOHU3BIBAIOT BECh KypC IIKOJHHOM MAaTEeMaTUKU W MPEIIararoT
HauOosiee YHUBEPCAIbHBIN SI3bIK, O0OBEAUHSIONINN BCE pa3fesibl MAaTEMATUKU U €€
MPUJIOKEHUHN, OHU CBSI3BIBAIOT Pa3Hble MATEMATHUYECKUE NUCIUIUIMHBI B €IUHOE



nenoe. [loaToMy BaXHO JaTh BO3MOKHOCTH IIKOJIBHUKY MOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MATEMAaTHMKH MW HCHOJIb30BaTh €ro A
BBIPAXKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayajia MaTeMaTH4YECKOrO aHAIN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MATEMATHYECKOTO MOJCIHMPOBAHUS, KOTOpPBIE IPHU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUSI MOJIETIEN peaabHbIX CUTYallU, UCCIIeI0BaHUs
ATUX MOJIeNIe ¢ MOMOIIBIO ammapara aareOpbl U MaTEeMaTHUYECKOrO aHajau3a U
MHTEpIIpETalNY MOJTYyUYSHHBIX pe3yabTaToB. Takue 3aaHus BIUIETEHbBI B KaXK]IbIN U3
pa3aenoB NporpaMmbl, MOCKOJIBKY BECh MAaTEPUAII Kypca IIUPOKO UCITOIb3YETCS IS
pelIeHUs] TPUKIAIHBIX 3anad. [lpu pelleHuH peanbHBIX MPAKTUYECKUX 3a7ad
y4aliecss pa3BUBAIOT HAOJIO/AaTENbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, MCIOJB30BATh AaHAJIOTHI0, 0000IIAaTh W KOHKPETU3UPOBATH
npobsemy. [edarenbHocTh O (OPMUPOBAHUIO HABBIKOB PEUICHUS MPUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe M3YUEHHs] BCEX TeM Kypca «Ausredpa v Hadala
MAaTEMAaTHYECKOTO aHAIN3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydyeOHOM m1aHe Ha M3y4YeHHUE Kypca anredpbl U Hayal MaTeMaTHYeCKOro aHaIu3a
Ha 0a30BOM YpOBHE OTBOJAUTCS 2 yaca B Heiento B 10 kitacce u 3 yaca B HEJENIO B
11 knacce, Bcero 3a aBa roaa ooydenusi — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia 1 BIYMCJICHUSA

Panmonanbabie uncia. OOBIKHOBEHHBIE M JECATUYHBIE IAPOOHU, MPOIEHTHI,
OCCKOHEYHbIE  MEePHOAMYECKHE  JIpoOu. ApupMeTHUYECKHEe  OIeparuu ¢
palMOHaIbHBIMU YHCJIAMU, IPE0Opa30BaHUs YUCIOBBIX BhipakeHui. [Ipumenenue
npoOeill U MPOUEHTOB ISl PElIeHUs MPUKIAIHBIX 3a7a4 U3 Pa3lIMyHbIX OTpaciieu
3HAHWUU U PeaIbHOU KU3HU.

JlelicTBUTENbHBIE 4Yucha. PanuoHanmbHble W UPpAlMOHAIBHBIE YHCIA.
Apudmerrueckue ornepauud C JeHCTBUTEIbHBIMU uucilaMu. [IpubmmxEHHbIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BIYMCICHUMN.

Crenmenr ¢ 1uenbiM  TokaszateneM. CrangapTHas  ¢opma  3amucu
NeUCTBUTENBHOTO ymucaa. Vcnonb3oBanwe mnoaxoxasmied  ¢Gopmbl  3alucH
JNEUCTBUTENBHBIX YHCEN I PELICHHUS NPAKTUYECKUX 3a/1ad U MPEICTABICHHS
JAHHBIX.

Apudmervueckuii  KOpeHb  HaTypaibHOMl  cremenu. JleiicTBus ¢
apu(pMEeTUIECKUMH KOPHSMU HaTypajdbHOU CTETICHHU.

CuHyC, KOCHHYC ¥ TaHT'€HC YHMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAaHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TPEOOPA30BaAHMUSL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUH. OcHOBHBIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

VYpaBHeHHE, KOpEHb ypaBHEHU. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemienue 1nenbix U ApoOHO-pAIIMOHATBHBIX YPAaBHEHHUI 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpUuroHOMeTpuYECKUX YpaBHEHUM.

[IpumeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a/1a4 U
3a/1a4y U3 pa3aIuvHbIX 00JacTeil HAYKH U peaabHOM KU3HU.

DYHKUNH U Tpapuku

Oynkuus, crnocodsl 3amaHus ¢GyHkuu. [papuk  ¢dyskuu. B3aumuo
oOpatHbie (QyHKIUU.

OO6sacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHknum.
[TpomexyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHas (QyHKIMS ¢ HATypaJIbHBIM U LEJbIM moka3ateneMm. E€ cBolicTBa u
rpaduk. CBolicTBa U TpaduK KOPHS 1-OM CTEIECHH.



TpuroHomerpudeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(yHKIIUI YUCIOBOTO apryMeHTa.

Hauajia maTeMaTH4ecKoro aHajusa

[TocnenoBarenbHOCTH, CrocoObl 3aJjaHUSA MOCIIEIOBATENBLHOCTEM.
MOHOTOHHBIE TTOCIIEN0BATEIBHOCTH.

Apudmernueckass 1 reoMeTpuyeckas nmporpeccur. beckoneuno yObIBaroIias
reomeTpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH FeOMETPUUYECKON
nporpeccund. PopMyiia CIO0XKHBIX NPOLEHTOB. [CIoyib30BaHUE HPOTPECCUM A
peLIEHUs peallbHbIX 3a7a4 IIPUKIIAJHOTO XapaKkTepa.

MHo:xecTBa M JIOTHKA

MHoXeCcTBO, omepalnuyd HaJl MHOXXecTBamu. Jlmarpammbl Jitnepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara [y OINMCAHUS pPEalbHbIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4y U3 IPYTUX YUYECOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

11 KVIACC

Yucia 1 BIYMCJICHUSA

Harypanbnbie u nensle yncina. [Ipu3Haku A€ 1MMOCTH LETBIX YUCEN.

CreneHb ¢ pallMOHAJIBHBIM MoKa3aTeaeM. CBOWCTBA CTEIICHM.

Jlorapudwm uncna. JlecssTuuHbie U HATYpadbHbIE JOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BBIpAKEHUH, COIEPKALTUX JTOTapU(MBI.

[IpeoOpazoBanrie BBIPAKEHUM, COJEPKAINIUX CTENEHU C PAUOHAIBHBIM
ITOKA3aTEIIEM.

[TIpumepbl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

IToka3zaTenbHbIE YpaBHEHUS 1 HEPABECHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TUHEWHBIX ypaBHEHUU. PellleHne NpUKIAIHBIX 33/1a4 C MOMOIIBIO
CUCTEMBI JJUHEUHBIX YPABHEHHM.

CucreMbl 1 COBOKYTHOCTH PallMOHATIbHBIX YPABHEHU U HEPABEHCTB.

[IpumeHeHue ypaBHEHUN, CHCTEM U HEPABEHCTB K PEHICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7]a4 U3 pa3IMuHbIX 00J1acTell HAyKU U PeaIbHOM KU3HU.

DYHKUNH U Tpapuku

Oynkuus. [lepuoauueckue Gynkuuu. [IpomMexxyTku MOHOTOHHOCTU (DYHKIIUH.
MakcuMyMbl U1 MUHUMYMbI (QyHKIUU. HaubOosblilee M HauMeHbIlEe 3HAYEHUE
(YHKIIUU HA IPOMEKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U rpadUKHU.

[TokazarenbHas u norapudmudeckasi yHKIINHI, KX CBOMCTBA U rpaduKHu.



Ucnons3oBanue rpadukoB GyHKIUN s pelICHUsS] YPaBHEHUM U JTUHEUHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GYHKIUN [JJIs HCCIEIOBAHUS MPOIECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a/ad U3 JAPYrUX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Hauasa maTeMaTH4eCKOr0 aHAJIHU3a

HenpepoiBubie GyHKIIMU. MeTO MHTEPBAJIOB JIJIsl PEIIEHUSI HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. ['eomerpuyeckuii u  Puanueckuid  CMBICH
MIPOU3BOJHOM.

[IpousBoanbie  3neMeHTapHbIX  QyHKUMA.  DOpMyNbl  HAXOXKJICHHS
MPOU3BOIHON CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKIIHA.

[IpuMeHeHue NMpou3BOAHON K HCCieI0BaHUI0 (QYHKIIMH Ha MOHOTOHHOCTHh U
KCTpeMyMbl. HaxoxkxieHue HauOoJbIIero ¥ HAMMEHBIIIETO 3HAYeHUsI PYHKIIUKU Ha
OTpE3KE.

[IpumeHeHne TPOU3ZBOAHOM Uil HAXOXKICHHUS HAWIY4YIIEro pEIICHUsS B
NPUKIAJHBIX 33/JadaxX, I OIPENeNICHUs CKOPOCTHM IMpolecca, 3aJaHHOTO
dbopmyIion unu rpauKoMm.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbBIX.

WNurterpan, ero reomerpuueckuii u Qusnueckuid cmbica. Beruucnenue
unrterpana no gopmyne Hetorona—JleitOuuiia.



INJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOrO mnpeamera «MaTemaTukay JOKHO 00ecneYuBaTh
JIOCTUKEHUE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHUsl CIEAYIOIMINX JIUYHOCTHBIX,
METaNnpeIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUS MPOTPaMMbl Yy4EOHOTO TMpeaMeTa
«MaremaTrka» XapakTepU3yTCS:

I'paxtanckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKTAHCKON MO3ULIMKU 00YUYaAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUHCKOro OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUI,
MNpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl MW TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBHUM C HX
(YHKIUSMY 1 HA3HAUYCHHUEM.

[TatprnoTnyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKEHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUHUCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHYECKOW IIKOJIBI,
K HCIOJIb30BAaHHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTUsIX, cdepax
SKOHOMHMKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapona;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTHUYECKOTO TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUIN HAyKHU U JIEITeIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyXACHUN; BOCIPUUMUUBOCTHIO
K MaTEMaTUYECKUM acTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UIECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSI NPUMEHATh MAaTeMaTUYeCKUE 3HaHUS B
HMHTEpEcax 3J0pPOBOT0 U 0€30MMacHOro 00pa3a KH3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (3I0pOBOE€ MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATHN U
OTHIbIXa, peryJigpHas pusznueckas akTUBHOCTS); PU3UUYECKOT0 COBEPIIIEHCTBOBAHUS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pa3nuyHbIM  chepaM  MPODECCHOHAIBPHON  JIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymiedt mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBI;
FOTOBHOCTBIO U  CIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTHKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYECKON HaMpPaBIC€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO HKOJOTUYECKON KYyJIbTYpbl, MOHUMAHUEM BIIUSHUS
COIIMAJIbPHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpeabl, OCO3HAaHHWEM TJI00AJBbHOTO XapakTepa OKOJIOTHYECKHX MpooieM;
OpHIEHTaIlMeld Ha MPUMEHEHHWE MaTEeMaTHYeCKUX 3HAHWM MJIS pEIIeHUs 3ajad B
00J1acT OKPY>KaroIel Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCIIEICTBUN I OKPY>KAIOIIEH CPEIbI.

[lenHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKh Kak cdepbl 4enoBEeYeCKOW MesTeNbHOCTH, 3TAloB €&
Pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTHS IUBIJIM3AIMHN, OBJIAJEHUEM S3BIKOM
MaTeMaTUK U MAaTeMaTUYeCKOM KyJIbTypOl KakK CpPEJCTBOM TMO3HAHMUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI0 M MCCIEAOBATEIBCKYIO ACSATEIbHOCTD
WHJIMBUAYAJILHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmBUsIMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvmvie = no3znaeamenwvmvle  Oeticmsusi,  obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 odyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYXHCaAlowe2o  Mupa,  NnpumMeHeHue  JI02UYeCKUX,
uccne008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3zoBreie tornueckue neucTBUA:

e BBIABISITh U XapaKTEPHU30BATh CYIECTBCHHBIE TIPU3HAKA MAaTEMaTHUYECKHUX
O00BEKTOB, TOHSATUN, OTHOMIEHWHA MEXKIY TMOHATHIMH; (OPMYIUPOBATH
OTIpeNeICHUs]  MOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KJaccupuKaluu, OCHOBAaHMS HJii OOOOIIEHUS] W CpPAaBHEHUS, KPUTEPUH
MPOBOJAMMOTO aHAJN3a;



BOCIIPUHUMATh, (QOPMYIUPOBATH U  MNPeoOpPa30BHIBATH  CYXKIACHUSA:
YTBEpJUTENbHbIE U OTpHUIIATENIbHbIC, €IUHUYHbIC, YaCTHbIE U OOIIHUE;
YCJIOBHBIE;

BBIABJISIT ~ MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (akTax, MJAHHBIX, HAOIMIONCHUSX U YTBEPKICHUIX;
npejuiaratb KpUTEPUH JIJ1s1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;
JenaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;
MPOBOJAUTH CaMOCTOSITETTLHO JI0OKa3aTeIbCTBa MaTeMaTH4YeCKUX
YTBEPKJIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOJUTHL MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBO/IbI;

BBIOMpaTh CMOCOO pelieHus: y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB pEIleHUs, BHIOMpaTh HauboJee NOAXOMANUNA C Y4E€TOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBEIe ncciienoBaTenbCKUE IEUCTBUA:

HCIIOJB30BaTh BOIMPOCHl KaK MCCIEI0BATENbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyIUpoOBaTh BOMPOCH], (HUKCUPYIOIIUE MPOTHUBOpEUHE, MpodeMy,
yCTaHaBJIMBAaTh HMCKOMOE€ W  JaHHOe, (OpMUPOBAThH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOUTH CaMOCTOSITENTLHO CIUIAHUPOBAHHBIN AKCIEPUMEHT,
HCCIIEIOBAHUE T[I0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOIO
00beKTa, SABJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaMHU, SIBJICHUSMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIHPOBATH OOOOIIEHUSI U BBIBOBI [0 pe3ysibTaTaM
MPOBEJIEHHOTO0 HAOJIOJEHUS, HCCIEI0BaHuUs, OLEHUBATh JI0CTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IIEHUN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATH
MPEIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora c undopmarnueii:

BBIABJIATH Ae(UIINTHI UHPOPMAIUHU, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOIIPOC U IS PELICHUA 3a/]1a4u;

BbIOMpaTh  MH(OpMAIMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3JIMYHBIX BUJOB U (DOPM MPECTABICHHUS;

CTPYKTYypHpOBaTh MH(OPMaIINIO, MPEACTABIATh €€ B pa3lUyHbIX Popmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OLICHUBATH HaJ1E)KHOCTh uHpopMaru o CaMOCTOSITEILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.



2)

yHZ/l6epCd]Zbel€ KommynukamueHbsle deﬁcmeuﬂ, obecnevyusarom

CchOpMUPOBAHHOCb COYUATLHBIX HABLIKOB 00YUAIOUUXCS.
OOmenue:

BOCIIPUHUMATH U (OPMYIIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJ1sIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NHCBMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHUS IO XOJy PELICHUS
3a7a4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3YJIbTaT;

B X0J1€ 00CY’KJI€HUs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYk AaeMOU TEMBI,
po0OJieMbl, pelaeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJIEHHbBIE HA TTIOMCK
pELICHUsI; COMOCTAaBJISITh CBOU CYXKACHUA C CYXICHUSMH JPYTHX
YYaCTHUKOB Juajora, oOHapy>XUBaTh pa3iU4Ue U CXOACTBO MO3UIINH; B
KOpPPEKTHOU opme (GopMyIUpPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHHUS;
NPENCTABIATh  PE3yJbTaThl  PEIICHUS  3aJayd,  OKCIEPUMEHTA,
HCCIIeIOBAaHMUs, TPOEKTA; CAMOCTOSTEIBLHO BHIOUPATh (pOpMAT BBICTYILIICHUS
C y4€TOM 3aja4 MpPe3eHTAlNN U OCOOEHHOCTEN ay TUTOPUH.

CoTpyIHHUYECTBO:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaJIbHOU
paboThl MpHU pElICHUH YYEOHBIX 3ajlay; NPUHUMATH 1€JIb COBMECTHOM
NEeATeNbHOCTH, IUIAHUPOBATh  OPTaHU3AlMI0 COBMECTHOW  paloThI,
pacrpenensTh BUIbI padoT, JOrOBapUBATHCS, OOCYXKAAaTh MPOIECC H
pe3ynbTar paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOACH;

y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00Cyk1eHMs, 0OOMEH MHEHHU,
«MO3TOBBIE€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATH CBOM JEUCTBUS C IPYTUMU YJIE€HAMU KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOET0 BKJaJa B OOMIMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvrvie pecynamusnsle oeiicmausi, obecneyusaom hopmuposarue
CMBLCN0BBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranuzanmusi:

COCTABJIATH IIJIaH, AJITOPUTM PCIICHHA 3a1a4U, BBI6I/IpaTI) croco0 peuicHusd €

Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ y4ETOM HOBOW MH(MOPMAIIUH.
CaMOKOHTPOJIb:

BJIaACTh HaBBIKaAMH MO3HABATEILHOU pe(l)J'ICKCI/II/I KaKk OCO3HaHHuA
COBCPIIACMBIX I[CﬁCTBHﬁ U MBICJIMTCIIBHBIX IMPOUCCCOB, UX PE3YJIbTATOB,
BJIaACTh crocodoamu CaMOITIPOBEPKH, CAMOKOHTPOJIA IMTPpOICCCa U PE3yJibTaTa
peUICHUA MaTeMaTU4YECKOU 3aJa4du,



e TNPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAUJAEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBHE pE3yJNbTaTa WUEIH W YCJIOBHUSAM, OOBICHSTH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIBHOCTH,
HaXOJIUTh OIIHUOKY, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOTO Kypca «AnreOpa ¥ Hadajga MaTEMaTHYSCKOTO aHAIH3a)
Ha YpPOBHE CpeAHEro o0uiero oOpa3oBaHUs JOJIKHO OOECIEUUBATH JOCTHUKEHUE
CJIEYIONUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yucia v BBIYUCTIEHUSA

OnepupoBaTh NOHATHUAMH: PAUNMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECSITUYHAsL JPOOb, MPOIEHTHI.

BeimonHATe  apupMeTHYECKHEe ~ ONepalud €  pPalMOHAJIbHBIMM U
JNEHCTBUTEIBHBIMU YHCIAMHU.

Brinonuats npuOnmkEHHbIE BHIYUCICHUS, UCIIONB3YS MpaBUia OKPYIJICHHUS,
JenaTh NIPUKUIKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEIbIM IIOKa3aTeleM; CTaHIapTHas
dopma 3amMcH JACHCTBUTENBHOTO YKCIA, KOPEHb HaTypalbHOW CTENEHHU;
UCITI0JIB30BaTh MOAXOAIIYI0 (DOPMY 3allUCH NEUCTBUTENBHBIX YUCEI I pELICHUS
IIPAKTUYECKUX 3a/1a49 U NPEICTABICHUS JaHHBIX.

OneprpoBaTh MOHATUSAMH: CUHYC, KOCHHYC W TAHT€HC MPOU3BOJIBHOIO YIJIA;
MCITI0JIB30BAaTh 3alMCh IPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHIMU: TOKIECTBO, YPaBHEHHME, HEPABEHCTBO; LEJOE,
palOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHE;

BoinonHATh peoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM W pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrInonHATe mpeoOpa3oBaHUs ILENbIX, PAlMOHAIBHBIX W UPPAaLMOHAIBHBIX
BBIPAKEHUI U PeIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHAIBHBIX U UPPALIMOHATIBHBIX
YPaBHEHUU U HEPABEHCTB.

IIprMeHATh ypaBHEHUS U HEPABEHCTBA ISl PELIEHUS MAaTEMATUYECKHAX 3a7a4
W 33]1a4 U3 Pa3IMYHbIX 00JacTel HAYKH U pealbHOU KU3HMU.



MogenupoBaTh peajbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTAaBIATH
BBIPDAXKEHUS, YypPaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/laud, UCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa ajreopsbl.

DYHKUNH U Tpapuku

OnepupoBaTh MOHATUAMM: (PYHKLHSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
OMpeNeNieHUs] U MHOXECTBO 3Hau€HUM (QyHKIUHU, Tpaduk (yHKIUH, B3aUMHO
oOpatHbie (QYHKIUU.

OnepupoBaTh NOHATUSIMU: YETHOCTh U HEUETHOCTh DYHKIUU, HYJIH PYHKIIHH,
MIPOMEXKYTKU 3HAKOIIOCTOSIHCTBA.

Ucnonb3oBathk rpaduku GyHKIUN IS peIICHUS] yPABHEHUM.

Crpouth u uutath rpaduku JUHEHHON (PYHKIHMH, KBAIpaTUUHON (PyHKINH,
CTEMEHHOW (PYHKIIUH C LIEJIBIM IMOKA3aTEIIeM.

Ucnonw3oBate rpaduku GyHKOUH I UCCIENOBAHUS MPOIECCOB U
3aBUCHUMOCTEH MpHU PEIICHUU 3a7a4 U3 JPYyTruxX yueOHBIX MPEIMETOB U peasibHOU
KU3HU; BhIpaxaTh (hOpMyJIaMu 3aBUCUMOCTH MEXITY BEJIMUUHAMU.

Hauana MaTeMaTH4ecKoOro aHajan3a

OnepupoBaTh TMOHITUSIMU: TIOCJIEIOBATENIBHOCTh, apuMeThuecKas u
reoMeTpudecKas nporpeccumu.

OnepupoBaTh TMOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOLIEH T€OMETPUUECKOM MPOrPECCUN.

3agaBath MOCIEOBATEIHOCTH PA3IMUHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MPOTPECCUM JJISI PELICHUS
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHITUSMU: MHOKECTBO, OTIEPAIIMHU HAJ] MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJisi ONUCAaHUS PeabHbIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.

OnepupoBaTb  MOHSTHUSMH: onpeeseHue, TEOopeMa, CIIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yucia v BBIYUCTIEHUSA

OnepupoBaTh MOHATUSAMH: HATypajdbHOE, I€J0€ YHCIO; HCIOJIb30BAThH
MPU3HAKK JEIUMOCTH IEIBIX YHCEN, Pa3JIOKEHUE YKClia Ha TIPOCThIe MHOKHUTEIH
JUTSL pEIIeHUS 3a/1au.

OrnepupoBaTh MOHITUEM: CTETIEHB C PAIMOHATBHBIM MTOKa3aTEIEM.

OnepupoBaTh MOHATHSAMU: JOTapuPM UHCIA, TECATHYHBIE U HATypalbHBIC
JToTapuQMBbI.

YpaBHeHUS U HEPABEHCTBA



[IpumeHsATh CBOMCTBa CTENEHUW g [peoOpa3oBaHMs  BBIPAKECHUM;
ONepUpOBaTh MOHATHIAMH: IOKA3aTE€IbHOE YpPaBHEHHWE W HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI I0KA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoInonHAT  NpeoOpa3oBaHUsl  BBIPAKEHHUM, COAEpNKAIIMX  JIOrapu(Msl;
ONEepUpPOBaTh NOHATUAMU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonutp perenus: npoCcTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUN M €€ pElICHHUE;
UCII0JI30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM ISl pEIICHUS] TPAKTUYECKUX 3aad.

Haxonuthk pemeHus mpocTEHIIMX CUCTEM U COBOKYNMHOCTEW pallMOHaIbHBIX
YPaBHEHUU U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJIATh
BBIDAKECHHSI, YpAaBHEHHUS, HEPABEHCTBA M CHUCTEMbl [0 YCIOBUIO 3a/ayH,
UCCJIEeI0BATh TIOCTPOECHHBIE MOJIENH C UCIOJIb30BAHUEM anmapara aareOpsl.

DYHKUNH U Tpapuku

OnepupoBaTh  MOHATUAMM: NepUOAMYECKas  (QYHKUMS, TMPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH OHKCTpeMymMa (QYyHKUIUH, Haubojbllee U
HauMeEHblllee 3HayeHuss (QYHKIMM Ha TPOMEXKYTKE; HCIOJb30BaTh HX A
uccnenoBanus GQyHKINU, 3aJaHHON rpaduKoMm.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3aTEIbHOM, JOrapu(pMUUYECKON Hu
TPUTOHOMETPUUECKUX (YHKLUUN; N300paXkaTh UX Ha KOOPAMHATHOM IUIOCKOCTU H
UCITOJIB30BATh JJI PEIIEHUs] YPAaBHEHHUI U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TIOCKOCTU T'paUKy JIMHEMHBIX YPABHEHUN U
UCIIOJIB30BaTh UX ISl PELIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHUU.

Hcnonb3oBaTe rpapuku (QyHKOUMNA Uil UCCIENOBAHMUS TMPOLECCOB U
3aBUCUMOCTEN U3 APYTUX yUYEOHBIX JUCIUILIMH.

Hauana MaTeMaTH4ecKoro aHajan3a

OnepupoBaTh NOHATUAMU: HEMpPEepbIBHAS (PYHKIUS; MPOU3BOAHAS (PYHKIINH;
UCIIOJIB30BaTh FT€OMETPUUYECKUIN U (PU3MUECKUN CMBICI MPOU3BOIHOM ISl pEIICHUs
3a/1a4.

HaxoauTs npou3BOAHBIE JIEMEHTAPHBIX (YHKIINI, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO Il HCCIIEIOBAaHUS (PYHKIIMUM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTATHI UCCIEIOBAHUA K IOCTPOCHHIO TPA(UKOB.

Hcnonb3oBaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4IIero pelieHHus B
NPUKIAAHBIX, B TOM YUCJIE COUUAIbHO-9KOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATHSAMHU: TIE€pBOOOpa3Hass W  HMHTErpajl; IOHUMATh
reoOMETpUYECKU U (PU3NUECKUIN CMBICIT HHTErpaa.



Haxonute mepBooOpa3Hbie AIEMEHTAPHBIX (VYHKIIHIA;, BRIYUCIISATh HHTETPAJ 110
dbopmyne Herotrona—JleliOuuiia.

PemaTte mpukiagHbie 3a7a4d, B TOM YHCJIE COIHAIBHO-DKOHOMHYECKOTO W
bu3nYeCKOro XapakTepa, CpeICTBAMU MaTeMaTHIECKOTO aHaJIH3a.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
Kosnn4yecTBo yacos
Ne HanmMeHoBaHMe pa3je/ioB U TeM DJIeKTPOHHBIE (HU(POBHIE)
KonTpoJsbHble
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI
MHo)kecTBa pallOHAIIBHBIX U
1 JICUCTBUTENBHBIX YHCcell. PamuoHanbHbIe 13 1
YpaBHEHUS U HEPABEHCTBA
) Oynkiun 1 rpaguki. CTeneHs ¢ HeIbiM 6 0
II0Ka3aTeleM
3 Apudmernueckuii KOpeHb N—O1 CTETICHU. 15 1
HppannonanbHble ypaBHEHUS U HEPABEHCTBA
DopMybl
4 TpuroHomerpun. Tpuronomerpuyeckue 26 2
ypaBHEHUs
5 ITocnenoBarenbHOCTH U IPOTPECCUH 5 0
6 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 3 1
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

KoaunuyecTBO 4acoB

Ne HanMeHoBaHMe pa3e/ioB U TeM DJIeKTPOHHBIE (HU(POBHIE)
n/n NPOrpaMMbl Bcero Konrponbisre o0pa3oBaTe/bHbIE PeCypChbl
padoThI
CreneHsp ¢ pallMOHAIbHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokasarenbHble 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas QyHKIHUS.
2 Jlorapudmuueckue ypaBHEHHS U 13 1
HEPAaBEHCTBA
Tpuronomerpudeckue GyHKIUU U UX
3 rpaduku. TpuroHomeTpuyecKue 9 1
HEPAaBEHCTBA
4 IIpousBoaHas. [Ipumenenne npou3BoOgHOU 24 1
5 NHTerpai u ero npuMeHeHUs 10 1
6 Cucremsbl ypaBHEHUI 12 1
7 Harypaibnsle u niensie yucia 6
2 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 16
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

Anre0Opa u Hadana MmaTeMatuyeckoro aHanu3sa.10-11 kmaccsl: yueOH. s
o0111e00pa3oBar. yupexaeHuii: 6a3oBbiii u npodui. yposau/ Amumos 1. A.,

0. M. Komsirun, M. B. TkaueBa u np. - M.: IIpocsemenue, 2024

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Anre0Opa u Havajla MaTEMaTUYECKOI0 aHaiau3a. JMaaKkTHuecKue MaTeprabl.
10 knacc. ba3oBbiii U yriayOn€HHbIN ypoBHU. AnreOpa 1 Havyasia
MaTE€MaTUYECKOro aHaIn3a.

Meroauueckue pekomenganuu. 10 kinacc. Anrebpa u Havana

Matemarudeckoro ananmu3a/ H. E. ®énoposa, M.B.TkaueBa

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
POIII

https://resh.edu.ru
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