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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa u Hadajla MaTeMaTUYECKOTO
aHanm3a» 0a3oBoro ypoBHs miis obywarontuxcs 10 —11 kmaccoB paspaborana Ha
ocHoBe DenepanbHOro TOCyAapCTBEHHOIO0 00pa30BaTEIBLHOTO CTaHAAPTa CPEAHETO
oOmero oOpa3oBaHus, C VY4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHUIA,
NPEeabABISIEMbIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAAUIUN POCCUUCKOTO
oOpa3zoBaHus. Peanuzanus nporpamMMbl 0OECIIEUMBAECT OBJIAJACHUE KIHOYEBBIMU
KOMIIETEHIIMSIMHU, COCTABIISIFOIIMMHU OCHOBY JIJIi CaMOPa3BHUTHSI UM HEMPEPHIBHOIO
o0pa3oBaHusl, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JINYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYAIOIIUXCA.

Kypc «Anrebpa v Hauajma MaTeMaTHYECKOTO aHAIM3a» SIBJISICTCS OJHUM U3
Han0oJIee 3HAYMMBIX B [IPOrpaMMe CTapIlel MIKOJIbI, TOCKOIbKY, C OJTHOM CTOPOHBI,
OH 00€CleYrnBaET MHCTPYMEHTAIBHYIO 0a3y ISl U3Y4EHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMHUPYET JIOTHUECKOE U aOCTPaKTHOE
MBIIIJIEHUE YYalluxXxcs Ha YpPOBHE, HEOOXOJUMOM [IJIi OCBOCHHS KypCOB
uH(opMaTuKu, OOLIECTBO3HAHMSA, UCTOPHH, CIIOBECHOCTH. B pamkax maHHOro Kypca
yyaliydecs OBJIAJE€BAlOT YHHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM HAYKH, KOTOpas
dbopMyIMpyeT CBOM JIOCTHUKEHUSI B MaTeMaTuieckon popme.

Kypc anreOpbl 1 Havan MaTeMaTUYECKOTO aHallM3a 3aKjIa/IbIBa€T OCHOBY JIJIs
YCHEIIHOTO OBJAJICHUS] 3aKOHAMU (U3UKH, XUMHUHU, OWOJIOTUHU, TOHUMAHUS
OCHOBHBIX TEHACHIMNA HSKOHOMUKM U OOIIECTBEHHOW KU3HHU, TO3BOJISET
OPHEHTHUPOBATLCS B COBPEMEHHBIX HH(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOUN >XU3HH. B TOXKe Bpemsi OBIaJcHUE
a0CTpaKTHBIMM W JIOTHYECKH CTPOTUMH MaTEeMaTUYECKUMU KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJECHUSI, UCIIOJIH30BaTh 0000IIEHNE U KOHKPETH3AINI0, a0CTparupoBaHue U
aHaJIoruio, OpMUPYET KPEATUBHOE U KPUTUUECKOE MbIlUIeHHE. B xo1e nzyueHus
anreOpsl U HavYaJl MAaTEMaTHYECKOTO aHalu3a B CTaplIed IIKoJe 0o0ydaromuecs
MOJIy4atOT HOBBIM OIBIT PEIICHUS TMPUKIATHBIX 3a7a4, CaMOCTOSTEIBHOTO
MOCTPOCHHUSI MaTeMaTHYECKUX MOJIEJeH pealbHbIX CHUTYallMil W WHTEpIIpeTaluu
MOJIyYCHHBIX ~ PEIICHUH, 3HAKOMATCA C  TIpPUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B MPHUPOJE, HAYKE M B MCKYCCTBE, C BbIJAIOIMIMMUCA
MaTeMaTUYECKIUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obmamaeT 3HAYMTENHHBIM BOCIUTATEIBHBIM TMOTEHITUAIOM, KOTOPBINA
peanu3yeTcs Kak uepe3 y4deOHbI maTepuali, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHMSI, TaK U 4epe3 crneuuduKy yuyeOHOU AesTeNIbHOCTH,



TpeOyroen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOJIOJKATEIBHON
KOHIICHTPAIIMM BHUMAaHUSA U OTBETCTBEHHOCTH 32 MOJIYYEHHBINA PE3YJIbTAT.

B ocHoBe MeToanku 00ydeHus anredpe 1 HayajaaM MaTeMaTHYeCKOro aHalln3a
JICKUT ACSITENbHOCTHBIN MPUHIUI 00YUCHHUS.

CtpykTypa Kypca «Anredpa U Hayajla MAaTeMAaTHYECKOTO aHaJIN3a» BKIIOYAET
CHEAYIOUIME COAEPKATEIBHO-METOANUECKUE JUHUM: «Yucna W BBIUYHUCICHUSY,
«Dynkuun u rpapukny, «YpaBHEHHs U HEpaBeHCTBay, «Havaia MaTreMaTuueckoro
aHanu3a», « MHOXKECTBA U JIOTMKa». Bce OCHOBHBIE COAEPKATENBHO-METOJUYECKHE
JUHUM M3Y4YalOTCsl Ha MNPOTSHKEHUM [BYX JET OOy4eHHs B CTaplleld MIKOJE,
€CTECTBEHHO JIOIOIHSASA APYT Apyra W IMOCTEIEHHO HACHIIIAACh HOBBIMU TEMaMHU U
paznenaMu. JlaHHBINA IpeaMeT SBIIAETCS MHTETPATUBHBIM, TIOCKOJIbKY OObEINHSET B
cebe coaepKaHUE HECKOJbKMX MAaTreéMaTUYeCKUX JAMCLMIUIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMAaTUYECKUI aHAIHU3, TEOpHsI MHOXECTB U Ap. I1o Mepe Toro
KaK oOy4Jaronirecs OBJIaJIeBaAIOT BCE Oosiee IMPOKUM MAaTEMAaTUYECKUM aIlliapaToM,
y HHUX IOCJIEIOBATEIbHO (POPMUPYETCS U COBEPILIECHCTBYETCS YMEHHUE CTPOUTH
MaTEMAaTUYECKYIO0 MOJENb PEAJIbHON CUTyalluy, IPUMEHATh 3HAHMS, [I0JyYEHHBIE B
X0Jle U3y4YeHHs mpeaMera «Anredpa U Hayala MAaTeMaTHYECKOrO aHaIN3ay, IS
PELIEHUSICAMOCTOSITENIBHO CPOPMYIMPOBAHHON MATEMATHYECKOW 3aJauyM, a 3aTeM
UHTEPIPETUPOBATH NOJyUECHHBIN PE3YIIbTAT.

ConepxarenpHo-MeTOoaAMYeCKas JIMHKAS «HUucna M BBIYMCIICHMS 3aBEpPLIACT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JECUCTBUTEIBHBIX UMCEN, KOTOPOE OBbLIO
HayaTo B OCHOBHOM IKoJie. B cTapiieil mikoiae ocoboe BHUMaHUE YJEseTCs
(OpMHPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJb30BaHUE PA3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YHCIa, yMEHHE
PAalMOHAJIBHO BBINOIHATE JEHCTBHS C HUMH, J€JaTh IPUKHUIKY, OLIEHUBAThH
pe3yabpTaT. OOyuaromuecss MONy4YalOT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YHCJIaMH, 3alUCAaHHBIMM B CTaHAAPTHOU (Qopme,
MCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OEHUBAHMSI YMCIIOBBIX BBIPAKEHUH.

JInans «YpaBHEHUS U HEPABEHCTBA» PEAIN3YETCS Ha NPOTSIKEHUU BCETO
oOydeHuss B CTapuiel IIKoJie, TOCKOJbKY B KaXIOM paslene MporpaMMbl
MPEyCMOTPEHO pEIICHHE COOTBETCTBYIOMHUX 3aaay. OOyuarouiecs: OBJIa/l€BalOT
pPa3IMYHBIMM METOJIaMHU PEILUEHUsI LEJbIX, PalUOHAIbHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHHI,
HEPaBEHCTB U UX cucTeM. [losryueHHbIe yMEHUS UCITONB3YIOTCS ITPU UCCIIEI0BAHNUN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHUH NMPUKIAAHBIX 33Ja4 W 3a/Jay Ha
HAaXOXJICHWE HauOONbIIMX W HAWUMEHbIIMX 3HaueHud QyHkuuu. [lanHas
colepkaTelnbHas JIMHUS BKJIIOYaeT B ce0s Takke (OpMHpPOBAHUE YMEHHM
BBINIOJIHATh pacy€Thl Mo (opmysiaM, NpeoOpa3oBaHUs LEJNbIX, PAlMOHAIbHbIX,
MPPALMOHAJIBHBIX U TPUTOHOMETPUYECKHUX BBIPAXKECHHIM, a TAK)KE BBIPAXKEHUH,



CoJiepKalIuX CTerneHu u Jjorapudmel. brarogaps m3ydeHuio anredpandeckoro
MaTepuaa NpOUCXOIUT JaJIbHEHIIIEe pa3BUTHE aITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILUIEHUS ydaluxcs, (OpPMHUPYIOTCS HAaBBIKM JEAYKTHBHBIX PpacCyKICHU,
paboThl C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BHJIE PABEHCTB U HEPABEHCTB. Anredpa npennaraet 3pQGeKTUBHbIC
MHCTPYMEHTBI JUIsI PELICHHs] IPAKTUYECKUX W E€CTECTBEHHO-HAY4YHBIX 3a]ad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAYKH.

CopepxarenpHo-MeTOoMYeckass JUHUS «DyHKIUU U TpaduKm» TECHO
IEpEIUIETAaeTCs C APYTUMHU JIMHUSAMH KypCa, TOCKOJBKY B KAKOM-TO CMBICIIE 3a0aET
IIOCJIEI0BATENIBHOCTD N3yUYEHHS MaTepuana. M3ydeHue cTeneHHoM, NOKa3aTeIbHOM,
Jorapu(pMHUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB U Ipa(UKOB,
UCIOJb30BaHuE (DYHKUUHN Ul pellieHus 3a7ad U3 APYTuX YUeOHBIX MPEIMETOB U
pearbHOM KU3HM TECHO CBSI3aHO KAK C MATEMAaTUYECKUM aHAJW30M, TaK U C
pelieHueM ypaBHEHU W HepaBeHCTB. IIpu 3ToM O0JbIIOE BHUMaHUE YJIEISETCS
(OpMHPOBaHUIO YMEHUS BBIPAKATh (DOPMYJIAMU 3aBUCUMOCTH MEXKTY Pa3TUUHbIMU
BEJIMYMHAMU, UCCIIEIOBATH MOTyYeHHbIE (PYHKLINHU, CTPOUTH UX rpaduku. MaTtepuan
JTOM COJNEP)KATEIbHOW JIMHUM HalEeJIeH Ha pPa3BUTUE YMEHUH U HaBBIKOB,
MO3BOJISIOMIMX BBIPAXXKaTh 3aBUCUMOCTU MEXY BEIMYMHAMH B PA3IUYHON (opMme:
aHAJIUTHYECKOW, Tpaduueckoil u cioBecHo. Ero wusyuyeHume crnocoOCTByeT
Pa3BUTUIO AJNTOPUTMUYECKOTO MBILIUIEHUS, CIHOCOOHOCTHM K OOOOLICHUI0 U
KOHKPETHU3ALUH, UCIIOIb30BAHUIO AHAJIOTUH.

ConepxarenpHas JinHHS «Havama mMaTeMaTH4eCKOTrO aHalv3a» IO03BOJIAET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTEMaTHUYECKUX, TaK W IMPUKIIAIHBIX 3a7ad4,
JOCTYIHBIX 00YyYarolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIIEA0BATh U
cTpouTh rpadukd GyHKUUH, ONpeAenaTh UX HauOONbIINE W HAUMEHBIIUE 3HAYCHHUS,
BBIUMCIATH IUIOUIaAd (QUIyp U OOBEMBI Tel, HaAXOAUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas conaeprKareibHas JIMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOCHUSI MATEMATHYECKUX MOJENEN pEATbHBIX CUTyalud, HaXO0XKICHUS
HAaWIy4YIlIerO PEIeHNs] B IPUKIAIHBIX, B TOM YHCIE COUUAIBHO-YKOHOMHYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTHYECKOrO0 aHajlh3a CHOCOOCTBYET
pPa3BUTHIO A0CTPAKTHOTO, (POPMAIBHO-JIOTUYECKOTO M KPEAaTUBHOTO MBIIICHUS,
(opMUpPOBaHKIO YMEHHUH pacrio3HABAaTh MIPOSBIICHUS 3aKOHOB MAaTEMaTUKH B HayKe,
TEXHUKE M HUcKyccTBe. OOywaromuecs Y3HAIOT O BBIJAIOMIMXCA Ppe3yJibTarax,
NOJIYYEHHBIX B XOJI€ PA3BUTHS MAaTEMAaTUKU KaK HAYKH, U UX aBTOPAX.

ConepxarenpHO-MeTOAMYECKas TUHUA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
IIOCBSIIEHA  JJIEMEHTaM  TEOPUHU  MHOXKECTB.  TeOpeTHMKO-MHOXKECTBEHHBIE
IIPEACTABIICHNS MPOHU3BIBAIOT BECh KypPC WIKOJBHOM MATEMATHUKU U INPEAJIararor
Han0oJyiee YHUBEPCATbHBIN S3BbIK, OOBEAUHSIONINI BCE pa3Aeiibl MATEMAaTUKH U €&
IPWIOKEHUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTHUYECKUE NHMCLMIUIMHBI B €AUHOE



uenoe. [loaToMy BaXHO JaTh BO3MOXHOCThH IIKOJIBHUKY MOHUMAaTh TEOPETHKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOM MaTEeMaTWKH M UCIOJb30BaTh €ro Jyis
BBIPAKEHUS CBOUX MBICIICH.

B yuebHoMm Kypce «Airedpa W Hayala MAaTeMaTHYECKOrOo AaHaIn3a»
MPUCYTCTBYIOT TaKX€ OCHOBBI MaTEMaTUYE€CKOTO MOJICIIMPOBAHMS, KOTOPHIE
NpU3BaHbl CPOPMUPOBATH HABBIKM IOCTPOCHUSI MOJENIeN peajbHbIX CHUTYaIHid,
UCCJIEIOBAHUSIATUX MOJIEJIEH C MOMOIIBIO armapaTa ajireopbl 1 MaTeMaTu4eCcKoro
aHaJIM3a U UHTEPIIPETAIlMU MOJIYyYEHHBIX Pe3ysbTaToB. Takue 3a/1aHusl BIUICTCHBI B
KKl W3 pa3lielioB NpOrpaMMbl, MOCKOJbKY BEChb MaTepHan Kypca HIUPOKO
UCTONB3YETCA Uil pEIIeHUsT NpUKIaAHBIX 3anad. [Ipu pemieHun peanbHbIX
MIPAKTUYECKUX 3aJ1ay y4yalluecs: pa3BUBAIOT HAOII0JaTEIbHOCTh, YMEHNE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCs, WCIOIb30BATh aHAJOTHIO0, 0000IIaTh WU
KOHKPETU3UPOBaTh IMpodsiemMy. JlesaTenbHOCT, MO (POPMHUPOBAHUIO HABBIKOB
pelieHus MPUKIagHbIX3a/]ady OpPraHu3yeTCsl B IIPOIECCe U3YUEHUS BCEX TEM Kypca
«Aunredpa 1 HayaJla MAaTEMaTHYECKOTO aHATIN3a).

B yuyeOHOM mjaHe Ha M3y4eHHE Kypca ajreOpbl U Hadal MaTeMaTHYeCKOIro
aHanu3aHa 0a30BOM YpOBHE OTBOIUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento Bl 1 kmacce, Bcero 3a aBa roja ooydenust — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KJIIACC

Yucia 1 BHIYMCICHUA

Panmonaneupie uyncia. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OecKOHEUYHBIE  TMEepUoaUWYecKue  apodu. Apudmeruyeckue  omepauud ¢
palMOHAIIBHBIMU YKCIaMU, TPeoOpa30BaHUs YHCIOBBIX BblpakeHUi. [I[puMeHnenne
Ipo0elt U MPOUEHTOB ISl PEIICHUs MPUKIAAHBIX 3a7a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U PEAITbHOMN KU3HMU.

JlelicTBuTENbHBIE 4Yucla. PanuoHanbHBIE W UPPANMOHAIBHBIE YMCIHA.
ApudmMernueckre ornepauud € JEeUCTBUTENbHbIMU yuciamu. [IpubnmxEéHHbie
BBIYKCIICHUS, IPaBUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa BBIYUCICHH.

Crenenp ¢ wnensiM  mnokaszareneMm. CrannaptHas  Qopma  3amucu
neiictBurensHoro uucna. Mcnonmp3oBaHue —mnoaxondmedl  (opMmbl  3amMcu
JNEUCTBUTENBHBIX YHUCE Ul PEIICHUS NPAKTHUYECKUX 3a4ad W IPEACTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJbHOW  cremneHu.  JledicTBus ¢
apu(pMeTHYECKUMU KOPHAMHU HAaTYpaJIbHOMN CTEECHH.

CuHHyC, KOCHHYC W TaHI€HC YHMCJIOBOTO aprymeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTAHT€HC YHCIIOBOIO ApTyMEHTA.

YpaBHeHMs 1 HEPAaBEHCTBA

ToxzaecTBa u TOX1eCTBEHHbIE IPEOOPa30OBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPHUUYECKHE (POPMYJIBI.

VYpaBHeHME, KOPEHb ypaBHEHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meton
UHTEPBAJIOB.

Peenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IprMeHeHnE ypaBHEHN K HEPABEHCTB K PELIEHUIO MATEMAaTUYECKUX 3a4a4 U
3a/1a4y U3 pa3uYHbIX 00JacTeil HAyKH U peaabHOM KU3HU.

DyHKUUU U TPAPUKHU

OyHkuusa, crnocodbl 3amaHus ¢GyHkiuu. ['paduk  dyskuu. B3auMHo
oOpaTHbIe (PYHKITHH.

OO6nacTh ompeneneHrs U MHOXKECTBO 3HaueHud Qynkuuu. Hymu Qynkuuu.
[TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIEC M HEUETHBIE (PYHKIIUU.

Crenennast pyHKIMS ¢ HATypajJbHBIM U LI€JIbIM MoKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-0il CTETIEHH.



TpuroHoMerpuueckasi OKPYXKHOCTb, OINPEACIECHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCKOro aHaaIu3a

[TocnenoBarenbHOCTH,  CIOCOOBI 3a7aHus MOCJIEA0BATEIbHOCTEN.
MOHOTOHHBIE MMOCIEA0BATEIBHOCTH.

Apudmernueckas U reomeTprdeckas mporpeccun. beckoHedHo yObIBaromias
reoMerpuueckas nporpeccusi. Cymma O0eCKOHEUHO yOBIBAIOIIEH TreOMETpHYEeCKOn
nporpeccud. DopMyna CIOXKHBIX MNPOLEHTOB. lMcnonb3oBaHue mporpeccuu s
pELICHUs peAJIbHBIX 3a]1a4 MIPUKIIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHokecTBO, omepauuu HaJl MHOXecTBaMH. Jluarpammbl Oinepa—BeHHa.
[IpumMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammnapara JJisi ONHUCAHUS PEeabHbIX
MPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYECOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, T0KA3aTEIBCTBO.

11 KJIACC

Yucia 1 BBIYUCTICHUA

HatypanbeHble u nenslie ynucna. [Ipu3Haky 1eIMMOCTH LEJIbIX YHCEIL.

Crenenb ¢ pallMOHAIBHBIM NOKa3areseM. CBOMCTBa CTEIIEHH.

Jlorapudm uncna. JlecaTuunble U HaTypajgbHbIE JOrapu(MBbI.

YpaBHeHMs 1 HEPAaBEHCTBA

[IpeobpazoBaHue BRIPAKEHU, COEPKAITUX JTOTapU(PMBI.

[IpeoOpa3oBaHre BBIpRXKEHUH, COAEpXKAILIUX CTENEHU C palMOHAIbHBIM
IIOKA3aTEeIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHbIe YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuueckne ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX ypaBHEHMU. PellleHne MpUKIIagHbIX 3a/1a4 C TOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHECHUM.

CucTeMbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHU U HEPABEHCTB.

[IprMeHeHnEe ypaBHEHU, CHCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUAX
3a/1a4 ¥ 3a7]a4 U3 pa3InuHbIX 00J1acTel HAYKU U PealbHOM KU3HHU.

DyHKIUMU U TPaPUKHU

Oynkrus. [Tepuonnueckue pyHkuu. [IpoMexyTkin MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMBI (yHKund. HamGomnbiiee M HauMmeHblee 3HAUCHHE
(yHKUIMN HA TPOMEKYTKE.

Tpuronomerpuueckue  (QyHKIIMM, HX CBOMCTBA W  Tpadukwu.

[TokazaTenpHas u Jorapudmudeckas PyHKIINN, UX CBOWCTBA U TpaduKy.



Hcnonp3oBanue rpadukoB (YHKIMA A7 PELICHUS YPABHEHUN U JTUHEHHBIX
CUCTEM.

Ucnonp3oBanne rpadukoB GYHKIUNA 71 HWCCIACAOBAHHS IIPOIECCOB M
3aBHCHMOCTEH, KOTOpbIE€ BO3HHUKAIOT MPHU PEUICHUH 3aJad U3 JPYTUX y4eOHBIX
IPEIMETOB U PEAIIBHON KU3HH.

Hayana MmaTeMaTH4€CKOro aHAJIM3a

HenpepriBHble pyHKIIMHU. MeTO HHTEPBAJIOB JIJIs pEIICHNS HEPABEHCTB.

[IpousBognass  ¢ynkuuu. ['eomeTpuyeckuit W (QU3MUECKHA  CMBICH
IIPOU3BOJIHOM.

[IpousBogubie  sieMeHTapHBIX  GyHKIuH.  DopMmynsl  HaAXOXKACHUA
POU3BOAHON CyMMBI, IPOU3BEAEHUS U YaCTHOTO (PYyHKLIUH.

[IpumeHeHne Mpor3BOJHON K UCCIENOBaHUIO (QYHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMbl. Haxoxxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HayeHus: (yHKIMHA Ha
OTpe3Ke.

IIppuMmeHenue TPOU3BOJHOM I HAXOXKACHUS HAWIY4YILIEro pELICHUs B
IPUKIAIHBIX 3aJa4yaxX, I OIPENENICHUs CKOPOCTH Ipoliecca, 3aJaHHOIo
dbopmyoii umu rpaduKoMm.

[IepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WNurerpan, ero reoMeTpuyeckuidi W (usmyeckuid cMmbici. Beruncienue
uHTerpana no gopmyne Hetorona—Jleitouuia.



IHNIAHUPYEMBIE PE3YJIBTATBIO CBOEHUA ITPOT'PAMMBI 11O
YUYEBHOMY KYPCY «AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIM3A» HA YPOBHE CPEJHEI'O OBLIEI'O

OBPA30OBAHUA
OcBoenue yueOHoro mnpeamera «MaTtemaTtuka» JOJDKHO OOECIeunBaTh

JOCTHUKCHHC Ha YPOBHC CPCIHCTO O6HI€FO O6p8,30BaHI/I$I CICAYIOMHNX JUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTCJ'IBHI)IX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS NPOrpaMMbl Y4eOHOTO TMpeaMeTa
«MaTteMaTHka» XapakTepUu3yrTCA:

I'paxk1aHCcKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCHUUCKOrOo OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH,
MpoNeayp TpaxIaHCKOTO oOmiecTBa (BBIOOpPHI, ONPOCHI W IMp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COIMAJbHBIMM HHCTUTYTaMH B COOTBETCTBUU C UX
GYHKUIUSIMHU 1 HA3HAYCHUEM.

[TarpuoTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UICHTUYHOCTH, YBAKCHHS K
IPOILJIOMY Y HACTOSIIIIEMY POCCUIICKOW MaTEMATHKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHUW B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMMKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTUYECKOrO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUI HAYKHU U IESITEIbHOCTHIO
y4€HOT0; OCO3HAHMUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMUBOTO Oy MyIIIEro.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3aa4, PEeLICHUHN, pacCyKACHHI; BOCIPUUMYUBOCTHIO
K MaTEMaTHUYE€CKUM ACTEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

Pur3nUeCcKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TMPUMEHSITh MaTEMaTUYECKHWE 3HAHUS B
HMHTEpecax 370poBoro u 6e3omacHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 37I0pOBBIO (3I0pOBOE NUTaHUE, COATAHCUPOBAHHBIM PEXXHUM 3aHSATUN H
OTJIbIXa, peTyJIsIpHas PU3NYECKast aKTUBHOCTH); (PH3NIECKOTO COBEPIIICHCTBOBAHMS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpyroBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYIOJIIOOWS; WHTEPECOM K
paznuyHbiM  cPepaMm  NMPOPECCHOHAIBHOM  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymei mpodeccu U pealn30BbIBAaTh COOCTBEHHBIC >KW3HEHHBIC IUIaHbI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000pa30BaHUIO Ha TPOTSHKEHWHW BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PELICHUHU TPAKTUYECKUX 3a]]a4 MAaTEMAaTUUECKOW HaIlPaBJIECHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO AIKOJOTUYECKON KYJIbTYPhI, MOHUMAHUEM BIIUSHUS
COIMAJIbHO-D)KOHOMUYECKUX IMPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMATIbHON
cCpedbl, OCO3HAHMEM TJIOOAJTBLHOTO  XapakTepa HAKOJOTMYECKUX MpodJieMm;
OpUEHTallMe Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUU IS pEIIeHUs 3a7a4 B
00J1aCTH OKPY>KaIOIEe! Cpeibl, IJTAHUPOBAHUS MOCTYIIKOB U OIEHKH WX BO3MO>KHBIX
MOCJICICTBUN [T OKPYKAOIIEH CPEIbL.

[lenHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOIIECTBEHHOW TMPAKTHUKWA, TOHUMaHHEM
MaTeMaTUYECKOM HAyKh Kak c@epbl 4YeOBEUECKON EeATeIIbHOCTH, JITAmoB ¢
Pa3BUTHS W 3HAYUMOCTH JUI Pa3BUTHS I[MBUJIM3ALUM; OBJIAJICHUEM SI3BIKOM
MaTEMaTUKH M MaTEMaTUYECKOM KyJIbTYpOHl KakK CpEeICTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JEATeIbHOCTD
WHIVUBUyJIBHO U B TPYIITIE.

METAITPEAMETHBIE PE3YJbTATDI

MeTtanpeameTHble pe3ysbTaThl OCBOSHUSI MPOTpamMMbl Y4eOHOTO MpenmMera
«MaremaTuka XapaKTepPU3yIOTCS OBJIaJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCEUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetiCMBUIMU.

1)  Vwuusepcanvuvie  noznasamenvHuvle  Oelicmeus,  0OecneyusarOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX HNPOYECcco8 odyuarwuxcsi (oceoeHue
Memo0o08  NO3HAHUS  OKpYJXHCalowjeco  Mupa,  NpUMEHeHUue  JI02UYecKUXx,
ucciedo8amenbCcKux onepayuil, ymeHut pabomams ¢ uHgopmayueti).

ba3oBble nornueckue N1eMCTBUS:

e BBIBJSITh U XapaKTEPHU30BATh CYIIIECTBEHHbBIC TIPU3HAKA MAaTEMaTUYECKHUX
00BEKTOB, TOHATHUN, OTHOIICHWW MEXIy MOHITHAMU; (DOpMyIUpoBaTh
OmpeNeNeHUs]  MOHATUN, yCTaHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJaccu(UKauy, OCHOBaHUA JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOMMOTO aHAIN3a;



BOCIPUHUMATh, (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATh  CYXKIACHHS:
YTBEpAUTENIbHBIE W OTPULIATENIbHBIC, €IUHUYHBIE, YacTHbIE M OOLIUE;
YCIIOBHBIE;

BBIABJISIT ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M WU
npoTUBOpeUYUsl B (akTax, AaHHBIX, HAOMIOJEHUSAX M YTBEPKICHUSAX;
peajaraTb KpUTEPUM JJIs BBIBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUNI;
JIeNNaTh BBIBOABI C MCIIOJIB30BAHWEM 3aKOHOB JIOTMKHU, JIEAYKTUBHBIX M
MHAYKTUBHBIX YMO3aKJIFOUCHHUM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;
IIPOBOJANTH CaMOCTOSITEIIEHO JIOKa3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKICHHUM (MPSAMBIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALIMIO,
MPUBOANTH IPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pemieHus y4eOHOM 3adaud (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIIEHUsA, BBIOMpATh HauMOOJEe MOAXOIAIUNA C Y4YETOM
CaMOCTOSATENIbHO BBIIETIEHHBIX KPUTEPHUEB).

Bba3oBrie ucciienoBaTelIbCKUE JEUCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIENI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(opMyIMpoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTUBOpPEUYUE, MpolIemMy,
yCTaHaBIMBAaThb HWCKOMOE€ W  JaHHOe, (QOopMUpPOBaTh  THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UINIO, MHEHHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIIEPUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHUID OCOOEHHOCTEH MaTeMaTHU4eCcKOro
0o0BbEKTa, SBJIEHUS, IMPOLECCA, BbBIABICHUIO 3aBUCUMOCTEH MEXIy
00BbEKTaMHU, SIBJICHUSIMU, TTPOLIECCAMH;

CaMOCTOSATENbHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJIbTaTaM
NPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEOBAHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOLIECCA, a TAKKE BBIJIBUTaTh
IPEIIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6oTa ¢ nundopmarueii:

BBISIBIIATH Je(OUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX JIJII OTBETA Ha
BOIIPOC U ISl PEIICHUS 3a/1a4K;

BBIOMpAaTh ~ WH(MOPMAIMI0O W3  HCTOYHWUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIIPETHUPOBATH MH(DOPMAITHIO
Pa3IMYHBIX BUIOB M OPM MPEACTABICHMUS;

CTPYKTYpPUPOBaTh UH(POPMAIIHIO, IPEACTABITH €€ B pa3IMUHBIX (hopmax,
WJUTFOCTPUPOBATH Tparueck;

OIICHUBATh HaJE&KHOCTD uHdopmaruu o CaMOCTOSITEJIBHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanvnvie  KoMMyHuxamugHnwle Oeucmeus, obecneuusarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUAIOUWUXCSL.
OoOuienue:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KJIEHUS B COOTBETCTBUHU C YCIOBUSIMU
U LIETISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh MOJIYUYEHHBIN pe3ysIbTarT;

B X07ie 00CY>XJIC€HMSI 3a]1aBaTh BOIIPOCHI 10 CYIECTBY 00CYKIaeMOil TEMBI,
poOJIEMBI, pelIaeMoil 3a/1a4u, BBICKa3bIBaTh UAECH, HALIEJIEHHbIE HA TTIOMCK
pElIeHMs; COMOCTaBISATh CBOU CYXIECHHS C CYXACHHSIMU APYIHX
YYaCTHUKOB JAHajiora, oOHapyXUBaTh Pa3M4yle€ U CXOJCTBO MO3MIIUMN; B
KOppEeKTHOU popme popMyarpoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJIbTaThl  PEIICHHUs  3aJauH, JKCIIEPUMEHTA,
UCCIIEJIOBAHMUS, POEKTA; CAMOCTOSTEIbHO BBHIOMPATh (POPMAT BBICTYILICHUSIC
y4€TOM 3a/1a4 MPEe3eHTAlUU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyITHUYECTBO:

NOHHMMATh U UCIOJIb30BaTh IPEUMYILIECTBA KOMAHIHOM U MHAUBU Ty aJIbHOM
paboOThl MpU pelieHUHd Y4YeOHBIX 3ajay; MPUHUMATh LEJIb COBMECTHOM
NEeATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHON  paloThlI,
pacupenensiatb BUABI padOT, JIOrOBapUBATHCS, OOCYXAAaTh NPOLECC H
pe3yJbTar paboThl; 0000IIaTh MHEHNS HECKOJIBKHUX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX (popMax padoTsl (00CykAeHHs, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» W HHBIE); BBIIOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOU JICUCTBUS C JPYIMMH YJE€HAMH KOMaHIbl; OLIEHUBATbH
KauecTBO CBOEr0 BKJIaJa B OOWMH MPOAYKT MO KPHUTEPUSM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vuusepcanvhvle pezynamuensle deticmeus, obecneuusarom Gopmuposarue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PCIICHUS 3aJavu, BBI6I/IpaTB CI10co0 peIICHUA C

y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(OpMaIuu.
CaMOKOHTPOJIb:

BJaJ€Th HABBIKAMHU TO3HABAaTEJIbHOM pediekcur Kak OCO3HaHUS
COBEPLIAEMBIX IEUCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIA Ipolecca M pe3yibTaTa
pelIeHns MaTEMAaTUYECKOM 3a/1a4u;



e IPEABHUIETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTH IPH PELICHUM 3a/1a4Hu,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLECHMBATh COOTBETCTBUE pe3yJjbTaTa LEIW M YCIOBUAM, OOBACHATH
MPUYHMHBI JOCTUKEHUS WM HEIOCTH)KEHHS pPe3yJbTaTOB AEATEIbHOCTH,
HaXOJUTh OIIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

OcBoeHne ydeOHOTO Kypca «Anredpa U Hayaisa MaTeMaTHYECKOTO aHAJIM3ay
Ha YPOBHE CpPEIHEro OOIero oOpa3oBaHUS JOJDKHO 00ECIIeUHMBATH JTOCTHKEHUE
CJIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia v BBIYUCICHUSA

OnepupoBarh MNOHATHSAMHU: PAUUMOHAIBHOE W JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U IECATUYHAsA 1pOOb, TPOLICHTHI.

BeimonuaTe  apudMeTHyEeCcKHEe — OMepaldd C  PAlMOHAJIBHBIMU U
JEUCTBUTEIBLHBIMHU YHUCIAMU.

BoinonHaTe npuOIMKEHHBIE BBIYUCIICHUS, UCIIOJIB3YS MpaBUila OKPYTJICHHUS,
JIeNaTh IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN.

OnepupoBarTh MOHATUSMU: CTENEHb C LEJIbIM IOKA3aTeJeM; CTaHIapTHas
dopMa 3amucu JEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHHU;
MCIIOJIb30BAaTh MOAXOAULYI0 (POpMY 3aMHUCH IEUCTBUTENIBHBIX YUCEIN JJIS1 pELICHUs
MPaKTUYECKUX 3a]1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC M TaHT'€HC IPOU3BOJIBHOIO YIJa;
UCIOJIb30BaTh 3alMCh IPOU3BOJIBHOIO yTiia uepe3 oOpaTHbIE TPUTOHOMETPUUYECKHUE
GbyHKIUU.

YpaBHeHMs M HEPABEHCTBA

OnepupoBarh NOHATHSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoOHAIBHOE, UPPAMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUT OHOMETPHUECKOE
ypaBHEHHUE;

BoinonsaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUW W peliaTh
TPUTOHOMETPUUYECKHUE YPABHEHHUS.

BoimonusaTe mpeoOpa3oBaHUs LIETBIX, PalMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPAKEHUI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALMOHAIBHBIX U HPPALIMOHAIIBHBIX
YPaBHEHHU U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUSI M HEPABEHCTBA JJIs PELIECHUSI MaTeMaTUUYECKUX 3a/]1a4
1 337a4 U3 Pa3IMYHBIX 00JIacTel HAyKHU U PEaIbHOM KU3HHU.



MonenupoBaTh peajbHble CUTyallud Ha S3bIKE aire0pbl, COCTaBIAThH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJayM, MCCIEIOBAThH
IOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAaHUEM allrapaTa ajareopsbl.

DOyHKUUM U TPaPuKu

OmnepupoBaTh MOHATHAMH: (YHKIHS, CIIOCOOBI 3aJaHus (DyHKUIMH, 001acTh
OTpe/ieNieHus] U MHOXECTBO 3HaueHUN (QyHKIUH, rpadux (GyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OnepupoBaTh MOHATHIMH: YETHOCTh U HEYETHOCTh (PYHKIIMU, HYJTU (PYHKIIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMHN I PELLICHUS] YpaBHEHUIA.

Ctpouts 1 uuTaTh TpadUuKu JUHEHHON (PYHKIMHU, KBAAPATUYHON (DYHKIIHH,
CTETICHHOU (DYHKIIHH C I[ETBIM TTOKA3aTEIIEM.

Ucnonb3oBath rpaduku ¢GyHKIUNA 7  KCCIEAOBaHUS MPOLIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 3a7a4 U3 JIPYTUX Y4eOHBIX MPEAMETOB M PEaTbHOU
’KU3HU; BBIpaXaTh POpMyIamMH 3aBUCUMOCTH MEXKIY BEIUINHAMH.

Hauajna maTeMaTH4yecKoro aHajausa

OnepupoBaTh TOHITUAMH: TMOCIEAOBATEIBHOCTh, apuUpMETHUECKas U
reoMeTpuyecKas Mporpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBAaIOIIas TeoMeTpUYecKas
mporpeccusi, cyMMa 6€CKOHEYHO yOBbIBAIOIIEeH reOMETPHUECKON MPOrPECCHH.

3amaBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CTIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATETFHOCTEH M MPOTPECCU JJIST PEIICHUS
pealIbHBIX 3aJa4 MPUKJIAJHOTO XapakTepa.

MHosKecTBa U JIOTHKA

OmnepupoBaTh NOHITUAMH: MHOKECTBO, OTIEPAIIUH HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar AJisl OMMMCaHUs PeaTbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIIECHUH 3a]a4 U3 JPYIUX YYEOHbIX IPEIMETOB.

OnepupoBath  TMOHSITHIMH: ompejieNieHNe,  Teopema,  CIENCTBUE,
J0Ka3aTeNbCTBO.

11 KJIACC

Yucia 1 BIYMCICHUSA

OnepupoBaTh TNOHSATUAMM: HATypajdbHOE, LEJI0E YHUCIO; UCIOIb30BaTh
MPU3HAKU JIEIMMOCTHU LEIBIX YUCENI, PA3JIOKEHUE YKCIIAa HA IPOCThIE MHOKHUTEIN
ISl PELLICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTENEHb C PAIlMOHATIBLHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapu(M UKCIIa, JECATUYHBIC U HATypaJIbHbIC
norapu@Msl.

YpaBHeHMs 1 HEPaBEeHCTBA



[IpuMeHATh  CBOMCTBA CTENEHHM JUIsI NPeoOpa3OBaHMS  BBIPAKEHUM;
OIEpUpPOBATh MOHATHAMU: IIOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUIM U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUS  BBIPAXKECHHI, COJEpKALIMX Jorapudmsl;
ONEepUPOBATh MOHATUSAMHU: JIOTAPU(PMHUUECKOE YPABHEHHE M HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxomuths pemieHuns nOpOCTEHINUX TPUTOHOMETPHUUECKUX HEPABEHCTB.

OnepupoBarh NOHATHSAMH: CUCTEMA JIMHEHWHBIX YPAaBHEHHHW U €€ DPEIICHHE;
HCIIOJIb30BaTh CUCTEMY JIMHENHBIX YPAaBHEHHUM I PELICHUS IPAKTUYECKHUX 33/1a4.

HaxoauTe pemieHns: NpoCcTENIINX CHCTEM U COBOKYITHOCTEW PAllMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh pealibHble CHUTyallud Ha A3bIKE€ anreOpbl, COCTaBIAThH
BBIPQKECHUSI, YPAaBHEHHUS, HEPABEHCTBA W CHCTEMBI 10 YCJIOBHIO 3a1ayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIENH C UCHOJIB30BAHUEM arapara aareopsl.

DOyHKUMU U rpaduku

OnepupoBaTb  NOHATHAMM:  IepuUoauYecKass  (QYHKIMS, [POMEKYTKH
MOHOTOHHOCTH ()YHKLMH, TOYKH OKCTpeMyMa (YHKIHMHM, HauOosbliee U
HavMEHblllee 3HAaYeHUd (QYHKIMM Ha NPOMEKYTKE; HCIOJIb30BaTh HMX I
uccienoBanus GyHKINU, 3aJaHHON TpaduKoMm.

OnepupoBaTh MOHATHAMH: TpapUKU MOKA3aTEIbHOM, JIOTapUPMUUYECKON U
TPUTOHOMETPUUYECKUX (YHKIUI; N300pakaTb UX HAa KOOPAMHATHOM IJIOCKOCTH U
HCIIOJIB30BaTh ISl PEIICHUS] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM TJIOCKOCTU IPAPUKH JTUHEHHBIX YPABHEHHUN U
HCIIOJIB30BaTh UX I PELICHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonb3oBath rpaduku ¢GyHKIUNA 71 KUCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEHN U3 APYruX y4eOHbIX TUCUUILINH.

Hayajia MaTeMaTH4eCKOIo aHaIM3a

OnepupoBaTh NOHATHIMU: HENpepbIBHAS (QYHKLHMS; TPOU3BOAHAS (DYHKIIMH;
MCIIOJIb30BaTh FT€OMETPUYECKUIN U (PU3UUECKUI CMBICI POU3BOIHOMN AJI pelIeHUs
3az1ay.

HaxoauTs npon3BoAHbIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO ISl HCCIIEIOBaHUS (PYHKIIUUM HA MOHOTOHHOCTh
U DKCTPEMYMBbI, IPUMEHSTH PE3yJIbTaThl UCCIIEI0BAHUS K MOCTPOCHUIO IpauKOB.

Hcenonp30BaTh NPOU3BOAHYIO I HAXOXKJICHMS HAWIYYIIETO pPEIICHUs B
IIPUKJIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TE€PBOOOpa3Hass M HMHTETpaj; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTETpaIa.



HaxomuTs nepBooOpa3Hbie 2IeMeHTapHBIX (YHKIINUN; BEIYUCIISATH HHTETPAI IO
dbopmyne Herorona—JleliOHuia.

Pemate mpukiagHbie 3aa4d, B TOM YHCJIE COIHAIBHO-DPKOHOMHYECKOTO U
(Gu3nYECKOro XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KoanuectBo yacoB DJIEeKTPOHHBI
':;') HaumenoBaHue pa3jiesioB U Bee KonTtpoJsb Ipakruyec € (uudposkie)
TeM MPOrpaMMbl HbIe KHe oOpa3oBareJib
" ro padoThI padoThI HBbI€ pecypChl
MHokecTBa palMOHaIbHBIX U
1 JIEMCTBUTEIIbHBIX YHCEI. 14 1
PaunonansHbie ypaBHEHUS U
HEPAaBEHCTBA
OYHKIMH U TpadUKH.
2 Crenens ¢ 1eNIbIM 6
[O0Ka3areieM
ApudmeTndeckuii KOpeHb N—
3 oif crenenu. MppanuroHaibHbIE 18 1
YpaBHEHHUS U HEPABEHCTBA
Dopmysl
4 TPUTOHOMETPUU. TpUrOHOMETP 22 2
WYECKUE YPaBHEHUS
5 IlocnenoBaTeaIbHOCTH U 5 1
IPOrpeccuu
5 [ToBTOpEHHE, o6061ueH1:16, 3 1
cHUCTEeMaTH3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB 68 6 0

I10 ITPOT'PAMME




11 KJIACC

Ne HaumenoBanue
n/ pa3esioB M TeM
n NMPorpamMmbl

KoaunuyecTBO 4acoB

Bceer KoHTpoJbHBI

0 e padoThbl

IIpakTnyeckn
e padoThbI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTesibH
ble pecypchl

CreneHb ¢
parMoHaIbHBIM
MOKa3aTeJIeM.
IloxazaTenpHas
byHKIHSA.
IIokazarenpHBIC
yYpaBHEHUS U
HEpaBEHCTBA

12 1

Jlorapupmudeckas
byHKIMS.

2 Jlorapugmmueckue
ypaBHEHUS U
HEepaBEeHCTBA

12 1

Tpuronomerpuueck
ue pyHKIUN 1 uxX

3 rpadukH.
Tpuronomerpuieck
W€ HEPaBEHCTBA

IIpousBoHasl.
4 [TpumeHnenune
IIPOU3BOJHOU

24 1

WHrerpai u ero
[IPUMEHEHUs

Cucremsl
YpaBHEHUI

12 1

HarypanbHble u
L[eJIbIEe YUCIIa

IToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3allHs
3HAHWI

18 2

OBIIEE KOJIMYECTBO
YACOB I10
[TPO'PAMME

102 7













YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOIO
MPOLECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJBI IS YYEHUKA

1. MartemaTuka: anrebpa u Havyajla MaTeMaTUYECKOTO aHaIu3a, TEOMETPHSL.
Anrebpa u Havasia MaTremMaTuueckoro anaiausa. 10-11 kmaccel: 6a30BbIN U
yriyosieHHbii yposau: yaeOnuk/ [1I.A. Amumos, FO.M. Komsrua, M.B. Tkadesa
u 1ap.- Mocksa: [Ipocsemenue, 2023r.

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. Maremaruka: anreOpa U Hauajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa 1 Hauasia MatremaTuyeckoro ananuza. 10-11 kimaccel: 0a30BbIi 1
yriryOieHHbii ypoBau: yueOHuk/ [1.A. Anumos, FO.M. Kossirun, M.B. TkaueBa
u 1p.- Mocksa: [Ipocsemenue, 2023r.

2. Nunaxtuyeckue matepuansl. 10 kinacc. basossiii ypoBenb. M.U. [11aGynuH,
M.B. Tkauesa, H.E. ®enoposa, P. I'. ['azapan. Mocksa: [Ipocsemienue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://resh.edu.ru/






