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MOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma y4eOHOTo Kypca «Anredpa u Hadaia MaTeMaTHIeCKOTO aHalIn3a» 0a30BOTr0
ypoBHst 151 o0y4arormmxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeepaibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHJapTa CpeIHEero o0IIero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMI, TPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, WM TPAJAMIUNA POCCUHCKOTO
oOpa3oBanusi. Peammzamusi mporpaMMbl OOECIIEYMBACT OBJIQJICHHE KIFOUYEBBIMH KOMIICTEHITUSMH,
COCTAaBJISIFOIIMMU  OCHOBY JUISI CaMOPa3BHTHS W HEMPEPHIBHOTO 00pa3oBaHUS, IEJIOCTHOCTh
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO U TTO3HABATEIHLHOTO PA3BUTHSI JIMYHOCTH O0YJAFOTIIHXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajla MaTEMaTUYECKOTO aHAJIN3a» SBIISIETCS. OTHUM U3 Hanbosiee 3HaYUMBIX
B MpOTrpaMMe CTaplIeil MIKOJbI, TOCKOIbKY, C OJHOW CTOPOHBI, OH 00ECIeYNBACT HHCTPYMEHTAIBHYIO
0a3y JUIs U3y4YEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrOi CTOPOHBI, ((OPMHUPYET JIOTHUECKOE
1 a0CTpaKTHOE MBIIUICHUE YYaluXcs Ha YPOBHE, HEOOXOJUMOM JIJIsi OCBOCHHS KYpCOB HMH(POPMATUKH,
oOlLIeCTBO3HAHUS, HCTOPHM, CIOBECHOCTH. B paMkax JaHHOro Kypca ydaluecs OBJIAJI€BAIOT
YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HayKH, KoTopas ¢GOpMyNIHpYeT CBOM [IOCTHIKEHUS B
MaTeMaTH4ecKoi dopme.

Kypc anrebpbl m Hawyanm MaTeMaTHYECKOTO aHalM3a 3aKJIaJbIBa€T OCHOBY IS YCIEIIHOTO
OBJIQ/ICHUSI 3aKOHAMH (PH3UKH, XUMHH, OMOJOTHH, TIOHUMAaHHsI OCHOBHBIX TCHICHIIMA SKOHOMHUKHA U
OOIIIECTBEHHOM XU3HU, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIONB30BaTh WX B IOBCEAHEBHON JXM3HH. B TOXXe BpeMs OBIajacHHE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MaTeMaTHYEeCKUMH KOHCTPYKIMSMH pPa3BUBAET YMEHUE
HAXOJWUTh 3aKOHOMEPHOCTH, 00OOCHOBBIBATH MCTUHHOCTH YTBEP)KIACHHS, MCIIONB30BaTh 0000IIEHUE U
KOHKPETH3allMIo, a0CTparupoBaHue U aHAJIOTHUIO, (POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIJICHHE.
B xome wu3ydeHus anreOppl M Hayajdl MaTeMaTHYECKOrO aHaliM3a B CTaplIed IIKOJE Yydalluecs
MOJy4yalOT HOBBIM  OMNBIT pELIEHUS NPUKIAAHBIX 33734, CaMOCTOATEIBHOTO  IOCTPOCHUS
MaTEeMAaTUYECKHX MOJENIed peaNbHbIX CHUTYalliidi W WHTEPNPETAllMA TOJYYCHHBIX PEIICHHH,
3HAKOMSTCS ¢ IpUMEpaMH MaTeMaTUYeCKHMX 3aKOHOMEPHOCTEeH B MpPHUpOJIE, HAYKE U B HCKYCCTBE, C
BBIIAIOLIUMHCS MaTEMaTHYECKUMHU OTKPBITUSMU U UX aBTOPAMHU.

Kypc ob6magaer 3HAaYMTENbHBIM BOCHHUTATEIBHBIM IMOTECHIIMAIOM, KOTOPBIA peann3yeTcsl Kak
yepe3 yueOHbI MaTepua, crmocoOCTBYOMUN (POPMUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3
cnenupuKky  yuyeOHOM  neATerabHOCTH,  TpeOylollell  camMOCTOSITENIBHOCTH,  aKKypaTHOCTH,
MPOAOJDKUTENIEHOM KOHIEHTPAI[MM BHUMAHUS M OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ynbTarT.

B ocHoBe wMeroauku oOydeHus anreOpe M HayajlaM MaTEMaTHYECKOrO aHajiu3a JIeKHUT
AeSITETbHOCTHBINA MPUHITUI 00Y4YEHUS.

CrtpykTypa Kypca «Aunrebpa ¥ Hauajga MaTeMaTUYECKOrO aHAINW3a» BKIIOYAET CIEAYIOIne
CoJIepKaTeIbHO-METOJUUECKUE TUHUN: «YUnca v BeIYnCIeHus », « DyHKINU U rpaukm», «YpaBHEHUS
U HepaBeHCTBa», «Hawama maremartnueckoro ananmza», «MHOXecTBa M JIOTHKa». Bce OCHOBHbIE
COJIePKATEITbHO-METOUUECKNE JTHHUN W3YYal0TCAd Ha MPOTSHKEHUU JBYX JIET OOy4YeHHsS B CTapIien
IIKOJIe, €CTECTBEHHO JTOTIONHSISI APYT APYTa U TMOCTETICHHO HACHIIIAsICh HOBEIMU TEMaMH M Pa3/IeIaMH.
JIaHHBIA KypC SIBISETCS WHTETPATUBHBIM, MOCKOJBKY OOBEIUHSET B ce0e COAepaHHe HECKOJIbKHX
MaTeMaTUYECKUX JUCIUIUIAH: anreOpa, TPUTOHOMETPHsI, MAaTeMAaTUYECKUI aHaIu3, TECOPUST MHOKECTB
u 1p. Ilo Mepe Toro kak yuammecs: OBJIaIeBalOT BCE Oojiee MIMPOKMM MAaTEMAaTUYECKUM almapaToM, y
HUX TOCJIEA0BATEIbHO (POPMUPYETCA U COBEPIICHCTBYETCS YMEHUE CTPOUTh MaTEMaTUYECKYIO MOJIEIb
peanpHON CUTYyalud, TPUMEHSATh 3HAHUS, IOJTyYeHHBIE B Kypce «Anredpa u Hayala MaTeMaTHIECKOTO
aHaJIM3a», JUIsl PEIICHUs CAMOCTOSITENIbHO C(HOPMYIMPOBAHHON MaTeMaTHYeCKOW 3ajauu, a 3aTeM
WHTEPIPETUPOBATH MOJTYICHHBII PE3yNIbTaT.



CopepxaTenbHO-MeTOIMYeCKass JIMHUA «Yuclia W BbIYMCIEHUS» 3aBepiuaeT (GopmMupoBaHue
HABBIKOB HCITOJIB30BAHUSI JICHCTBUTENBHBIX YHCE, KOTOPOE OBUIO HA4YaToO B OCHOBHOW Imkoje. B
cTapuieil mkosae ocoboe BHUMaHUe yzenseTrcs GOpMHUPOBAHUIO MTPOYHBIX BBIUMCIUTENbHBIX HABBIKOB,
BKJIIOYAIONIUX B CE€Osl MCMOJB30BaHUE PA3TUYHBIX (OPM 3alUCU JACHCTBUTENBHOIO YHUCIa, YMEHUE
paIMOHANILHO BBITIOMHATH IEUCTBUS C HUMHU, JIeJaTh MPUKUIKY, OLICHUBATh pe3ynbrar. O0ydaromuecs
MOJTYYal0T HABBIKM MPUOIKEHHBIX BBIUMCICHUN, BBITIOJHEHUS JEHCTBUM C YMCIaMU, 3allMCAHHBIMU B
CTaHmapTHOW (¢Gopme, UCIHOJIB30BaHUA MATEMAaTHYECKUX KOHCTAHT, OICHHUBAHUS  YHCIOBBIX
BBIPAKCHUM.

Jluaus «YpaBHEHUS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHXKEHUU BCEro OOy4YEHUS B cTapiien
IIKOJIE, MOCKOJBKY B KaXJOM pa3lesie MNpOrpaMMbl MPEIYyCMOTPEHO PEIICHHE COOTBETCTBYIOIIHUX
3amad. OOydaroniyecss OBIAJCBAIOT PA3TUYHBIMM METOJIAMHU PEIIEHUS IEJIbIX, PpPallOHAIbHBIX,
UppALMOHAIBHBIX, TMOKA3aTEIbHBIX, JIOTApU(PMUYECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHIA,
HEPaBEHCTB M UX cucTeM. lloiydeHHbIE YMEHHSI HMCHOJB3YIOTCA MPHU HCCIECIOBAHUM (PYHKIUNA C
MOMOIIBI0 TPOU3BOJAHOM, PEIICHUH MPUKIATHBIX 3a/ad U 3aJad Ha HAXO0XKJICHHE HAuOONbIIUX U
HAaUMEHBIINX 3HauYeHUN (QyHkuuu. JlaHHas conaepxaTeiabHas JHMHUS BKIIOYAeT B ce0s Takke
dbopMupoBaHUE YMEHHI BBIMOIHATH pacuéThl o popMyliaM, MpeoOpa3oBaHus MEbIX, PalliOHATbHBIX,
HUPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKECHHH, a TAK)KE BRIPAKECHUM, COJIEpKAIINX CTENICHU U
norapudmel. biaronaps u3ydeHuro anredpanyeckoro Marepuana MpoUCXOAUT JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHHUS yYaluxcs, (GOPMHUPYIOTCS HAaBBIKU JE€TyKTUBHBIX
paccyxaeHui, paboThl C CAHMBOJILHBIMHU (hOpMaMHU, TIPEICTABICHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH
B BHJIC PaBEHCTB M HEpaBEeHCTB. AisrebOpa mpennaraeT 3(Q¢GeKTUBHbIE MHCTPYMEHTHI JJIS PEIICHUs
MPAaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a7ay, HarIsgHO JEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak
SI3bIKA HAYKH.

CopepxaTenbHO-MeTOIMYeCcKast TUHUS « DYHKIMH U TpadUKI» TECHO MEPEIuIeTaeTcs ¢ IPYyruMu
JUHUSAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJE 3aJa€T MOCIEN0BATEIIBHOCTh U3YUYEHUsI MaTepuaa.
N3ydyeHune creneHHOM, MOKa3aTeNbHOM, JOTapu(MUYECKOW W TPUTOHOMETPHUECKHX (GYHKIWH, HX
CBOMCTB ¥ TpapuKOB, UCTIOIB30BaHUE (DYHKITUHN JJIsT PEIICHUS 3a/1a4 U3 APYTUX yu4eOHBIX MPEIMETOB U
peabHOI )KM3HU TECHO CBSI3aHO KaK C MATEMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM ypaBHEHUU U
HepaBeHCTB. [Ipu 3TOM OoJblIOe BHUMaHUE yaenseTcss (QOPMUPOBAHUIO YMEHHUS BbIPAXKaTh
dbopMynamMu 3aBHCHMOCTH MEXIY Pa3THYHBIMU BEITUYMHAMH, UCCIIEIOBATH MOJYYeHHbIC (YHKIUH,
cTpouTh ux rpaduku. Matepuan 5TON coAep)KATEeILHON JMHUU HalleJieH Ha pa3BUTHE YMEHUU U
HABBIKOB, TIO3BOJIAIOIIMX BBIPAXKaTh 3aBHUCHMOCTH MEXAY BEIUYMHAMH B pa3lu4yHoi (opme:
aHAJUTUYECKOM, Tpaduueckoir u  cioBecHo. Ero wu3ydeHwe CHocoOCTBYeT  pa3BUTHIO
QITOPUTMUYECKOTO MBIIUICHHUS, CIMOCOOHOCTH K OOOOIICHHIO W KOHKPETHU3AIMH, HWCIOJIb30BAHHIO
AHAJIOTHM.

ConepxarenbHass JuHus «Hauanma wMareMarnueckoro aHaiu3a» TO3BOJSET CYIIECTBEHHO
pacIIupuTh KPyr Kak MaTEeMaTUYECKHX, TaK W TPHUKIATHBIX 3a7a4, JOCTYMHBIX OOy4arolmumcs, y
KOTOPBIX TOSBIISETCS BO3MOXXHOCTh HCCIIEIOBAaTh W CTPOUTH TpaduKku (QYHKIUH, ONpenensTh uX
HauOOJIBIIINE W HAWMMEHBIINE 3HAYCHHS, BBIYUCIATH IUIONMAAN (GUTYp U OOBEMBI Tel, HAXOIUTh
CKOPOCTH U YCKOpEHUs IpoiieccoB. JlaHHast coaepkaTesibHasi JIMHUSI OTKPBIBAET HOBbIE BO3ZMOXKHOCTHU
MOCTPOEHUSI MAaTEMaTUUYECKUX MOJEJEH peajlbHbIX CUTyallUil, HAXOXKIACHUS HAWIY4Ilero penieHus B
MPUKIAIHBIX, B TOM YHCIE COLHUAIbHO-DKOHOMUYECKHUX, 3a/auyax. 3HAKOMCTBO C OCHOBaMHU
MaTEMaTHYECKOTO aHaIM3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMaTbHO-JIOTHYECKOTO H
KpEaTUBHOTO MBIILIEHUS, (OPMUPOBAHUIO YMEHUN paclo3HABATh MPOSIBJICHUS 3aKOHOB MaTEeMAaTUKH B
HayKe, TeXHUKEe U HCKyccTBe. OOyuaromiyecss y3HaIOT O BBIJAIOLIUXCSA PE3yibTaTaxX, MOJYyYECHHBIX B
XO0JI€ pPa3BUTHUS MaTEMATUKN KaK HayKH, U UX aBTOpax.



CopepxaTellbHO-MEeTOIMYECKasi JIMHUA «MHOXeCTBa U JIOTHMKa» B OCHOBHOM IOCBAIEHA
AJIEMEHTAaM TEOPUU MHOKECTB. TeOpeTHKO-MHOXKECTBEHHBIE IIPE/ICTABIEHUS IPOHU3BIBAIOT BECH KypC
IIKOJILHOM MaTEMaTUKU U MpeuIaraloT Hanbojiee YHUBEPCATIbHBIN S3bIK, 00BEAMHSIONINI BCE pa3ieibl
MaTEeMaTUKU U €€ MPHJIOKEHHUH, OHU CBS3bIBAIOT pa3HbIE MAaTEMaTUYECKUE TUCIUIUIMHBI B €IMHOE
nenoe. [loaTromy BakHO JaTh BO3MOXKHOCTh IIKOJBHUKY MOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOI MaTeMaTUKU U MCIOIb30BaTh €0 JJI BHIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havajla MaTeMaTUYECKOTO aHAlM3a» MPUCYTCTBYIOT TaKXKE€ OCHOBBI
MaTEMaTU4YECKOr0 MOJIETMPOBAHUS, KOTOPbIE MPU3BaHbl CPOPMUPOBATH HABBIKM [TOCTPOEHUS MOJAENIEH
pEaNbHBIX CHUTYyallMii, WCCIEAOBaHMS OSTUX MOJENe ¢ TMOMOIIBI0 ammapara anredpel U
MaTEeMaTHYECKOTO aHaliu3a U MHTEPIIPETalluK MOTYYSHHBIX pe3yibTaToB. Takue 3a7aHus BIUIETEHBI B
KKl W3 pa3lesioB MPOrpaMMbl, MOCKOJBKY BECh MaTepHall Kypca IIUPOKO HCIOIb3YEeTCs IS
pelieHus MpuKIaaHbIX 3a1ad. [Ipu pemieHUM peanbHBIX MPAKTUUYECKUX 3a7ad ydalluecs pa3BUBAIOT
HAO0JII0IaTEeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh
aHAJIOTHI0, 0000IaTh U KOHKPETU3UPOBATh NpobiieMy. JlesaTensHOCTh M0 (GOPMUPOBAHUIO HABBIKOB
pelIeHNs MPUKIIAIHBIX 33]1a4 OPraHU3yeTcs B MPOLECCe U3YUEHUSI BCEX TeM Kypca «Auredpa v Hayana
MaTEMaTHYECKOTO aHATTN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM I1JIAHE

B yueOHOM miaHe Ha W3y4yeHHE Kypca aiareOphl M Hayajdl MaTeMAaTHYEeCKOTO aHain3a Ha 0a30BOM
ypoBHE oTBOAUTCA 2 yaca B Heaento B 10 kiacce u 3 yaca B HeAento B 11 kitacce, Bcero 3a jBa roja
o0yuenust — 170 gacos.

COJAEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa u BIYUCICHUS

Parmonanbubie uyucia. OOBIKHOBEHHBIE W JIECATUYHBIC JPOOH, MPOLEHTHI, OCCKOHEYHBIE
nepuoguveckue apoOu. ApudmeTHdecKkre ornepanuu ¢ parroHaJIbHBIMH YUCIAMH, MpeoOpa3oBaHuUs
YHUCIIOBBIX BbIpaxkeHHH. [IpuMenenue npoOeil M MPOLEHTOB Ui pelIeHUs NMPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTpACeid 3HAHUN U PEaTbHON KU3HU.

JlelicTBUTENbHBIE YHKCHa. PanuoHanbHble M HppalMOHAIbHBIE YuCIa. ApUPMETHYECKUE
ornepanuu ¢ JACHUCTBUTENbHBIMU uYHciaaMu. [IpuOnukEHHBbIE BBIYMCIEHUS, MpaBUiIa OKpPYTJIEHUS,
MPUKUIKA U OLIEHKA PE3YJIbTATa BEIYUCICHUMN.

Crenenp ¢ uenbiM mnokazateneMm. CrangapTtHas ¢opMa 3amucu  JIEHCTBUTEIBHOTO YHUCIHA.
Hcnonp3oBanne moaxosimend (GOopMbl 3auCh JACUCTBUTENBHBIX YHCEN JUIS PEIICHUS MPAKTUYECKUX
3a/1a4 ¥ IPEACTaBICHUS JaHHBIX.

Apudmerndecknii KOpeHb HaTypalbHOW cTeneHH. JeHCTBUS ¢ apuPMETHYECKUMH KOPHSIMU
HaTypaJIbHOW CTEIICHH.

CuHyC, KOCMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC, AapKTaHI€HC
YHUCJIOBOTO aApTyMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxaecTBa v TOXK/IECTBEHHbIE IPEOOPA3OBAHMUS.

[Ipeobpa3zoBaHre TPUTOHOMETPUYECKHX  BbIpaXeHHH. (OCHOBHBIE  TPUTOHOMETPHUYECKUE
hopmyIbL.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, penieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbix u ApoOHO-pALIMOHATBHBIX YPAaBHEHU U HEPABEHCTB.

Pemenue nppalMOHaIBHBIX YPaBHEHUU U HEPABEHCTB.



Penienne TpuroHOMETpUUECKUX YPaBHEHUI.

[IpumeHeHre ypaBHEHM M HEpPaBEHCTB K PEIICHUIO MaTeMaTUYEeCKUX 3aJad W 3ajad U3
pa3IUYHbBIX 00J1acTel HAyKU U peabHON KU3HU.

DOyHKUMH U TPaPUKH

OyHKIUA, cr1ocoOb! 3aaanus GyHkiuu. ['paduk pynkmuu. Bzaumuo oOpaTHbie GyHKIIHH.

Ob6nacte ompeneneHuss U MHOXKeCTBO 3HadeHW ¢(yHkuuu. Hynmu ¢yskmum. ITpomexyTtku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (PYHKITHH.

CrenenHas QyHKIUS C HaTypaJbHBIM M LI€TbIM NokazareneM. E€ coiicTBa u rpadguk. CBoiicTBa
U TpaduK KOpHS N-0¥ CTETEeHH.

Tpuronomerpuueckas OKpY>KHOCTb, ONpEJeJIeHIUEe TPUTOHOMETPUYECKUX (DYHKIMI YHCIOBOTO

apryMeHra.

Hauaja MaTeMaTHYeCKOro aHaJIu3a

[TocnegoBaTeILHOCTH, CITOCOOBI 3aJJaHuUs MTOCIIEJOBATECILHOCTCH. MoHOTOHHBIE
MOCJIEJOBATENHLHOCTH.

Apudmerndeckass U reoMeTpuueckas nmporpeccu. beckoHeyHo yObIBarolasi reoMeTpuyecKkas
nporpeccus. CymMma OeCKOHEYHO YOBbIBarollell reomerpuueckoil mporpeccuu. dopmyina CIOXKHBIX
IIPOLEHTOB. Mcnoap30BaHNe IPOrPECCHH JUI PELICHMS pealbHBbIX 3a7a4 IPUKIAJHOIO XapaKTepa.

MHoxkecTBa U JIOTHKA

MHoXecTBO, omnepauuu Haja MHOXecTBamu. Jluarpammsel Oiiepa—BenHa. [lpuMenenue
TEOPETUKO-MHOKECTBEHHOTI'O arlrapara JJisl OIMCaHUs PEAIBHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHUN
3a/1a4 U3 APYTUX y4EOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBUAE, J0KA3aTEIbCTBO.

11 KJIACC

Yuci1a 1 BBIYUCTCHUSA

Harypanbnbie u neinsie yncia. [Ipu3Hakyu 1eIUMMOCTH LENBIX YUCEL.

CreneHb ¢ palmoHaIbHbIM NoKa3aTeneM. CBOMCTBA CTENICHU.

Jlorapudwm uuncna. JlecaTuuHble U HATYpaJbHbIE JOTapU(PMBIL.

YpaBHeHUs] M1 HEPAaBEHCTBA

[IpeoGpazoBaHue BeIpaxeHHil, CoAepKAIIUX JIOrapu(MBbI.

[IpeobpazoBaHue BEIpAKEHHM, COEPIKAIINUX CTENICHH C PALIMOHAIBHBIM MTOKa3aTelleM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokasarenpHblEe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUsI U HEPABEHCTBA.

CucreMbl TMHEMHBIX ypaBHEHUN. PellieHne NpukiIaaHbIX 33124 ¢ MOMOIIBIO CUCTEMBI JIMHEHHBIX
YpPaBHCHUU.

CucreMbl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHre ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMAaTHUYECKUX 3aJad U 3a/1a4 U3
pa3IMYHBIX 00JaCTei HAYKH U PeaTbHON KU3HHU.

DyHKUUH U rpaGuKn

Oynkuus. Ilepuonuueckne ynkiuu. [IpoMexyTkn MOHOTOHHOCTH (YHKIMH. MakCUMyMbI H
MUHUMYMBI pyHKkMHU. Hanbomnpiee u HanMeHbllee 3HaYeHUE (PYHKIIUU Ha POMEXKYTKE.

Tpuronomerpuueckue GyHKINU, X CBOWCTBA U IPaUKH.

IToka3zaTenbHas u Jorapudmuyeckas yHKINUH, UX CBOWCTBA U IPa(UKH.

Hcnons3oBanne rpadukoB GyHKIHHA U PEIICHUS] YPAaBHEHUN M TUHEHHBIX CUCTEM.

Hcnonbs3zoBanue rpagukoB GyHKIMH A UCCIIENOBAHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIE
BO3HUKAIOT IPY PELICHUH 3a]1a4 U3 JPYTUX YIEOHBIX MPEAMETOB U PEaTbHON KU3HHU.



Hayana maTteMaTu4ecKoro aHajm3a

HenpepsiBubie GyHKIMN. MeTO] HHTEPBAJIOB /7Sl PEHICHUST HEPABEHCTB.

[TpousBoanas Gpynkiuu. ['eomeTpudeckuii 1 GU3NIECKUA CMBICT TTPOU3BOTHOM.

[IpousBonHble 37eMEHTAapHBIX (QyHKUUNA. DOpMyNIbl HAXOXKACHHUS MPOU3BOJHOM CYMMBI,
MIPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne NPOM3BOJHOM K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxaenre HanOobIIero 1 HAMMEHBIIIETO 3HAYeHHS (PYHKIIUU Ha OTPE3Ke.

[IpuMeHeHre POU3BOIHOM JUIsI HAXOKJICHHSI HAWJIY4ILEro PEIICHUS B NPUKIAAHBIX 3ajadax,
LTS OIIPEIETICHHS] CKOPOCTH MpOIiecca, 3aIaHHOTr0 (OpMYIION W rpaduKoM.

[TepBooOpa3nas. Tabmuia nepBooOpa3HbBIX.

WNurerpan, ero reoMeTpuyeckuii U (u3NUEeCKUid CMbICI. Bprunciienne uHTErpanga mo ¢gopmyse
Hperorona—JleitOnunia.

INJIAHUPYEMBIE PE3YJIBTATHBI
OcBoenne yuebHOro nmpenMera «MaTemaTuka» AOHKHO OOecrieunBaTh JOCTHKEHHE HA YPOBHE
cpeaHero o0mero o0pa3oBaHUS CIEAYIOIIMX JIMYHOCTHBIX, METANpeAMETHBIX M MPEIMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS MporpaMMbl ydeOHOro mpenMera «MareMmatuka
XapaKTePU3YIOTCS:

I'paxxnanckoe BociMTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMN 00YUYaIOIIErocs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTo OOIIecTBa, MPEACTAaBICHHEM O MAaTEMaTUYECKUX OCHOBaX (hYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHHM, TPOLEAYyp Tpa)kgaHCKOro oOiiecTtBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aUMOJICHCTBOBATHh C COIMAIBHBIMA MHCTHTYTAMU B COOTBETCTBHHM C MX (PYHKIUSIMHU H
Ha3HAYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO POCCHMCKOW T'PaKJAHCKON HIIEHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY U
HACTOSIIIIEMY POCCUMCKOM MaTEMATHUKH, LEHHOCTHBIM OTHOUIEHHEM K JOCTHKEHHSIM POCCHIUCKUX
MAaTEMAaTUKOB U POCCUMCKONM MAaTEMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTHKEHUU B IPYTUX
HayKax, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja; cOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHUs, STUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKHU U
JESATETLHOCTHI0 YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaa B TOCTPOCHUE YCTOMYHBOTO OYIYIIIETO.

DCTeTUUeCKOe BOCIIUTaHUE:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKIIOYasi 3CTETUKY MATEMATHYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/ay, PEIICHUN, PACCYXIEHUH; BOCIPUUMYHBOCTHI0 K MAaTEMaTHYECKUM AaCIeKTaM
pPa3IMYHBIX BUIOB UCKYCCTBA.

Pu3nYeCcKoe BOCIIUTAHUE:

c(hOpMUPOBAaHHOCTHIO YMEHHUsI PUMEHITh MaTeMaTUUECKUE 3HAHHMS B MHTEpecax 3J0pPOBOTO U
6e3omacHoro o0Opa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO (30POBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXHUM 3aHATUN U OTAbIXA, peryiisipHas (u3ndecKas aKTUBHOCTb); (PU3UYECKOTO
COBEPILIECHCTBOBAHUS, MIPH 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHON IESTENBHOCTHIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTU TPYIO0JII0OUS; MHTEPECOM K paziu4HbIM cepam
npodeccHoHANBHON NIEATEIHHOCTH, CBS3aHHBIM C MAaTEeMaTHUKONH W €€ MPWIOKCHHUSIMH, yYMEHHUEM
coBeplIaTh OCO3HaHHBIA BHIOOp Oyayiel npodeccuu U peanu3oBbIBATh COOCTBEHHBIE >KU3HEHHbIE
IUIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTEMAaTHYECKOMY OOpa30BaHHMIO M caMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEM KM3HM; FOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEUICHUWU NPAKTUYECKUX 3aaad
MaTeMaTU4YECKON HaIpaBIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpMUPOBAaHHOCTBIO  JKOJIOTMYECKON  KyJNbTYpbl, TOHHMMAHUEM BIMSHUS  COLUAIBHO-
SKOHOMUYECKHX TIPOLIECCOB HA COCTOSHME MPUPOJHONM M COLMAIbHOM CpeAbl, OCO3HaHUEM
rJI00aTbHOTO XapakTepa KOJOTUYECKUX MpoOJeM; OpHUeHTalMed Ha NMPUMEHEHHE MaTeMaTHYeCKHX
3HAaHMM JJI pelIeHus 3a7a4d B 00JIaCTU OKpYXKarolleil cpenibl, MIIaHUPOBAaHUS MOCTYIIKOB M OLIEHKU MX
BO3MOJKHBIX MOCJIECTBUI JIs1 OKPY>KAOLIEN CPEBI.

[leHHOCTH Hay4YHOT'O [TO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd ¥ OOIIECTBEHHOW MPAKTUKHU, TOHMMaHWEM MaTEeMaTUYeCKOM HayKd Kak c(epbl uyeroBeYeCKOn
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTHU JUIsl Pa3BUTHS LIMBUIIN3ALIMM; OBJIAJICHUEM SI3bIKOM
MaTeMaTHKAd W MaTeMaTHYeCKOM KyJIbTYpOM KakK CpEJCTBOM IIO3HAaHUS MHpPA; TOTOBHOCTHIO
OCYLIECTBIIATh MPOEKTHYIO U HCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHANBUAYAIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATHBI

MeTtanpeaMeTHbIe Pe3yNbTaThl OCBOCHHUS IPOTpaMMbl y4eOHOTO TpenMera «MaremaTtukay
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATBLHBIMU HO3HABAMENbHBIMU OCUCMBUIMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeliCMEUAMU, YHUBEPCATbHBIMU Pe2YTAMUSHBIMU OelCTNEULMU.

1) Vuusepcanvuvie nosnasamenvHvle Oetlicmeus, obecneuusaiom @opmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00y4arowmuxcs (0coenue Mmemooos NOSHAHUSA OKPYICAoue20 Mupa,
NpUMEHEHUE T02UYECKUX, UCCIe008AMENbCKUX Onepayuil, ymMeHutl pabomams ¢ uHgopmayuet).

ba3oBrle Jornueckue QeMCTBUS:
® BBIBIATh W XapaKTCPU30BaTh CYIICCTBCHHBIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIy TMOHATUAMH, (DOPMYTUPOBATH ONPEICICHUS TOHSATH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIMU, OCHOBAHUS JIsi OOOOIICHHS U
CpaBHCHWSI, KPUTCPUH TIPOBOJIUMOTO aHAJIH3A,;
® BOCIPHHHMMATH, (GOPMYIUPOBATH K MNPEOOPA3OBHIBATH CYXKJCHUS: YTBEPAUTEIbHBIC U
OTpUIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE; YCIOBHEIC,

® BBIABIATh MaTEMaTUYSCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpeuns B (akrax,
JTAHHBIX, HAOJIOJICHUSX W YTBEPKICHUAX; TMpeiaraTh KPUTECPUH JUIS  BBISBJICHUS
3aKOHOMEPHOCTEW U POTUBOPEUUH;
® JeNaTh BBIBOJBI C HCIOIB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIFOYEHN M, YMO3AKIFOUEHUI 10 aHAJIOTHH;

® IIPOBOJUTH CaMOCTOSATEIHHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKACHHUH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBCHHBIC CY)KJICHHUS M BBIBO/IBI,

e BBIOMpATH CIIOCO0O pelIeHUs Y4eOHOUW 3ahadu (CpaBHHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,

BBIOMPATH HAaMOO0JICE MOIXOSAIINA ¢ YIETOM CAaMOCTOSTEIIBHO BBIICJICHHBIX KPUTCPUEB).
bazoBrie uccienoBaTebCKue CUCTBHS:

® WCIIOJIB30BAaTh BOMPOCHI KAaK HCCIIENOBATEIHCKUNA WHCTPYMEHT MO3HAHUS; (OpMyTupoBaTh

BOIIPOCHI, (PUKCUPYIOIIME MPOTUBOpPEYHE, MPOOJIIeMy, YCTaHAaBIMBAaTh HMCKOMOE W JaHHOE,
(bopMUpPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUI0, MHCHUE;



MPOBOJUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA ~ DKCIEPUMEHT,  HUCCIIEIOBAaHUE  TIO0
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTEMaTHYECKOTO OOBEKTa, SBIICHUS, MPOIECCA, BBHISIBICHUIO
3aBUCUMOCTEH MEX Ty 00BEKTaMH, IBJICHUSIMU, TIPOIECCaMU;

CaMOCTOSTEIBHO (POPMYJIHUPOBAaTh OOOOIICHUS W BBIBOABI IO Pe3yJbTaTaM IMPOBEAEHHOTO
HaOJTI0JICHNS, NCCIICIOBAHMUS, OIICHUBATH JOCTOBEPHOCTD MOTYYCHHBIX PE3YJIbTATOB, BHIBOJIOB
1 0000IIECHUN;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEIOIIOKECHHS O €r0
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabota c undopmarmeii:

2)

BBISIBIIATh JACQUIIMTHI MHPOPMAIINU, JAHHBIX, HCOOXOAUMBIX I OTBETa Ha BONPOC M IS

peIlIeHUs 3a1a4u;

BBIOMPAaTh  WHPOPMAIMIO W3  HMCTOYHUKOB  Pa3UYHBIX  THUIOB, AaHAJIU3UPOBATH,

CUCTEeMATH3UPOBATh W HWHTEPIPETHPOBATh WH(OOPMANUIO PA3IUYHBIX BHIOB U  (GopM

MIPE/ICTABIICHUS;

CTPYKTYpHPOBaTh MH(POPMAIUIO, TPEACTABIATE €€ B pasIUYHBIX (popMax, WILTIOCTPUPOBATH

rpauIecKH;

OLICHUBATh HaEKHOCTh HH(DOPMAITUH 110 CAMOCTOSATEIIBHO CPOPMYITHPOBAHHBIM KPUTEPHSIM.
Vuugepcanvnvle KoMMyHUKamugHwle Oelicmsus, o0becneyugarom CcQoOpMUPOBaAHHOCTb

COYUATLHBIX HABBIKOB 00YYAIOUWUXCSL.
OO0urenue:

BOCIIPUHUMATh U (DOPMYITHPOBATH CYXICHHS B COOTBETCTBHM C YCIOBHSAMH M IICISIMHU
OOIIEeHUS; SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh TOSICHEHHWS 10 XOAYy pEIIeHUS 3a7add, KOMMEHTHPOBATH MOJyUEHHBIN
pe3yIbTaT;

B XOJe OOCYXXIEeHHsS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIA€MOHl TeMbl, MPOOIEMBI,
penraeMon 3aaauu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIC HA TTOMCK PEIICHHS; COMIOCTABIISATh CBOU
CYXJICHUS C CYXJICHUSMHU APYTUX YIaCTHUKOB JHMAIOra, OOHAPYKUBATh Pa3IHIUe U CXOJICTBO
MO3UIUI; B KOPPEKTHOU (hopme PopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;
MPECTaBISATh PE3YNbTAThl PEIICHUS 3a/aud, JKCIEPUMEHTa, WCCIEIOBAHMS, TPOCKTA;
CaMOCTOSITENIPHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3a7ad Npe3eHTAluH U
0COOEHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

MOHMMAaTh W HWCIHOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M HMHAUBUAYAIbHON pPabOTHI mpu
pemeHny y4eOHBIX 3ajad; MPUHUMATh IEJIb COBMECTHON JEATEIbHOCTH, IJIAHUPOBATH
OpTaHU3allMI0 COBMECTHOW pabOThI, paclpeeisaTh BHILI PadOT, TOTOBapUBATHCS, 00CYKIATh
MPOILIECC U pe3yabTaT paboThl; 00001aTh MHEHUST HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNHOBBIX (opmax paboTbl (0OCyXaeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMbD» U HHBIC); BBIIOJIHATH CBOIO YacTh pabdOThl U KOOPAWHUPOBATH CBOU ACWUCTBUA C
JAPYTUMU YJICHaMH KOMAaHbI; OIIEHWBATh KAdeCTBO CBOETO BKJaJa B OOMIMHA MPOAYKT IO
KpUTEPHUIM, cHOPMYIHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSL.

3) Vuueepcanvnvie pezynsmusnvle Oeticmeusi, 0becneuuarom GoOpMuposanue CMbLCIOBbIX

YCMAHOBOK U IHCUSHEHHBIX HABbIKOE TUYHOCTU.

Camoopranuszanusi:

COCTaBJSATh IUIAH, AQITOPUTM pEIICHUS 3a7add, BBHIOMpATh CIOCO0 peHmIeHHS ¢ y4ETOM
UMEIOIINXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTHPOBATH
BapHAHTHI PEIICHUH ¢ y4€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTpOJIb:



® BJAJETh HaBBIKAMH TO3HABATEIBHON pedieKCHn Kak OCO3HAHUSI COBEPIIAEMBIX IEHCTBUHA U
MBICIIUTENBHBIX ~IPOLECCOB, UX Ppe3yJbTaTOB; BIAAETh CIOCO0AMU  CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLECCa U PE3yibTaTa PEIICHU MAaTEMAaTUYECKOU 3a1a4H;

® IIPEIBUIETH TPYAHOCTH, KOTOpPbIE MOIYT BO3HHMKHYTb IIpH PELICHUU 3aJa4d, BHOCHUTH
KOPPEKTHBBl B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HANJIEHHBIX
OLIMOOK, BBIBIIEHHBIX TPYIHOCTEH;

® OIICHMBAThb COOTBETCTBUE pe3yjbTaTa LEIN U YCIOBUSAM, OOBSICHATH NPUYUHBI JOCTUKEHUS
WIM HEJOCTHKEHUS pe3yJbTaTOB JESATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh OLEHKY
NprOOPETEHHOMY OIIBITY.

MNPEJMETHBIE PE3YJIBTATDI
OcBoeHue yuyeOHOro Kypca «Anredpa v Hauajia MaTeMaTHUYECKOTO aHAIN3a» Ha YPOBHE CPEJTHETO
obmiero  oOpa3oBaHHS  JOJDKHO  OOCCIIeUMBATH  JOCTHIKEHHE  CICAYIOIUX  TPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MOHATHAMH: palMOHAIBHOE W JEUCTBUTEIIBHOE YHUCIO, OOBIKHOBEHHas U
JeCSITUYHAsA JpO0b, MPOIIEHTHI.

BoimonssaTs apudmernyeckue onepaniy ¢ palioOHAIbHBIMU U IEHCTBUTEIbHBIMU YHCIAMH.

BEImMoaHsITh MpUOIMHKEHHBIE BRIYUCICHIS, HCTIONB3YS MPaBHIa OKPYTIICHUS, IeTaTh MPUKUIKY H
OLIEHKY pe3yJIbTaTa BBIYMCICHHI.

OnepupoBaTh MOHATHSAMHU: CTENEHb C LEIbIM IIOKa3aTeleM; CTaHaapTHas (opma 3amnucu
JeMCTBUTENIBHOTO YMCIIA, KOPEHb HATYPAJbHOW CTENEHHU; UCIOIb30BaTh MOAXOIANIYI0 (OPMY 3alHcH
JEHUCTBUTENIbHBIX YUCEIN JUIsl peLIeHHs MPAKTUUYECKUX 3a]1a4 U MPEACTABIICHUS JaHHBIX.

OmnepupoBaTh MOHATHUSAMU: CHHYC, KOCUHYC U TaHTEHC IPOM3BOJIBHOTO yIja; HCIOJIb30BaTh
3aMnMch MPOU3BOJIBHOTO yria uepe3 oOpaTHbIe TPUTOHOMETPUUYECKUE QYHKIUU.

YpaBHeHUs] M1 HEPAaBEHCTBA

OnepupoBaTh MOHATHUSMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO; 1IN0, PalMOHAIBHOE,
UppaloHAIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPABHEHUE;

Boinonuate npeoOpazoBaHUs TPUTOHOMETPUIECKHIX BBIPKCHHIA U pemaTh
TPUTOHOMETPUUECKHUE YPAaBHEHHUS.

BeImonssTe mpeoOpa3oBaHus MEbIX, PAlMOHATBHBIX M UPPAIIMOHAIBHBIX BRIPAKEHUH U PeIIaTh
OCHOBHBIE THIIBI LIEJIBIX, PAIIMOHAIBHBIX M UPPALMOHATIBHBIX YPaBHEHUH 1 HEPABEHCTB.

[IpumeHsTh, ypaBHEHHS W HEpaBEHCTBA JJIA PEIICHHUS MaTeMaTUYeCKUX 3aJady M 3aJad u3
pa3IUYHbBIX 00JIacTel HAyKU U pealbHOU KU3HH.

MopenupoBath peajgbHbIE CUTYAIlMH Ha S3bIKE aNreOphl, COCTABISTH BBIPAKCHHS, YpaBHEHUS,
HEpaBEHCTBA IO YCIIOBUIO 3aJjauM, MCCIE0BaTh MOCTPOCHHBIE MOJENIN C MCIOJIb30BaHUEM amrmapara
anreOpsl.

DyHKUUH U rpaGuKn

OmnepupoBaTh NMOHATUAMU: (PYHKIHMSA, CHOCOOBI 3amaHusl (YHKIUH, OOJACTh OMpEACNCHHUS U
MHO>KECTBO 3HaueHul QyHKIUY, rpaduk yHKIIMH, B3aUMHO 00paTHbIe (PYHKIIUH.

OmnepupoBaTh MOHATHUSAMHU: YETHOCTH M HEUYETHOCTh (PYHKIMH, HYIH (PYHKLIUH, TPOMEXKYTKH
3HAaKOIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKIUN 15 peIeHns] ypaBHEHHI.

Crpouts 1 unTaTh rpaUKM JUHEHHON HYHKIUH, KBaAPpAaTUUHONW (DYHKIIMH, CTENIEHHON ()yHKIUH
C LIEJIBIM MOKa3aTeNIEM.



Hcnonb3oBath rpadukn QyHKIUN 1 UCCIEA0BAHUS MIPOIECCOB M 3aBUCUMOCTEH MPH peIIeHu
3amad W3 OPYTUX Y4eOHBIX NPEIMETOB M PEaNTbHOM JKM3HM; BBIpaXaTh (POpMynaMu 3aBUCHMOCTH
MEXIY BETUYNHAMH.

Hauasia MaTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATHSMH: IIOCIENOBATEIbHOCTh, apupMeTHYecKass ¥ TeoMeTpuyecKas
IPOTPECCHH.

OmnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBAIOIIas TeOMETpHYecKas Mporpeccusi, cymMma
OECKOHEUHO YOBIBAIOIIEH r€OMETPUUYECKOI POrPECCU.

3anaBaTh MOCIEAOBATEIFHOCTH PA3IUYHBIMU CIIOCOOAMHU.

Hcmonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOTPECCUil JUIsl PEelICHHUs PealbHBIX 3a/ad
HPUKJIATHOTO XapakTepa.

MHo:kecTBa M JIOTHKA

OmnepupoBaTh MOHATHIME: MHOKECTBO, OTIEpAIIH HaJl MHO)KECTBAMHU.

Hcmonp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar JUIsi OMHCAHUS PEalbHBIX MPOIECCOB H
SBIICHUH, TIPH PEIICHUH 3a/1a4 U3 JPYTUX YICOHBIX MPEIMETOB.

OmnepupoBaTh NOHATHAMU: OIPEeNIEHUE, TeOpeMa, CIeJICTBUE, TOKa3aTeIbCTBO.

11 KJIACC

Yuci1a 1 BBIYUCTCHUSA

OnepupoBaTh NOHATHAMH: HaTypajbHOE, LIEJIO€ YHUCIIO; HCIOJIB30BaTh IPHU3HAKUA JEIMMOCTU
LIEJIBIX YUCEI, PA3JIOKEHUE YUCIIA HA IPOCTHIE MHOKUTEIIHN JUIsl PELICHMS 3a1a4.

OnepupoBaTh NOHATHEM: CTEIIEHD C PALIMOHAIBHBIM IT0OKA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JIOTapu(pM YKCIIa, IECITUYHBIE U HATypaIbHbIE JOTapU(PMBIL.

YpaBHeHUs] M1 HEPAaBEHCTBA

[IpumeHsTh CBOMCTBa CTENEHM ISl MPeoOpa3OBaHMs BBIPAXKEHHM; ONEPUPOBATH MOHATHUSAMHU:
MIOKA3aTEJIbHOE YPaBHEHUE M HEPABEHCTBO; PEIIAaTh OCHOBHBIE TUIIBI [TOKA3aTEIbHBIX YPaBHEHUN U
HEPABEHCTB.

BrimonnsaTs npeoOpa3oBaHus BRIpaXXEHUH, COJIEPKAIIUX Jorapu(Mbl; ONepUpOBaTh MOHATUIMU:
Jorapu(pMuUecKoe ypaBHEHHE U HEPABEHCTBO; PelIaTh OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YpaBHEHUN
Y HEPaBEHCTB.

HaxoauTe pemenus npocTeimx TPHroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMM: CHCTEMA JIMHEHMHBIX YPAaBHEHHW M €€ pELICHUE; HCIIO0Ib30BaTh
CUCTEMY JIMHEMHBIX YPAaBHEHUH /JIs1 PEILIEHUS TPAKTUUECKUX 3a/1a4.

HaxomuTe pemieHus NOpOCTEHIIMX CUCTEM U COBOKYMHOCTEW palMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB.

MonenupoBaTh peaibHble CUTYallUd Ha A3bIKE alreOpbl, COCTaBIATh BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 33Ja4l, UCCIEI0BATh NOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM
amnmnapara anreopsl.

DyHKIUH U rpaguKH

OnepupoBaTh MOHATUAMU: NEpHOAUYEcKas (YHKIUS, MPOMEKYTKM MOHOTOHHOCTH (YHKIUH,
TOYKHA SKCTpeMyMa (YHKIMH, HauOoJblllee W HauMEHbIEe 3HAYCHHs (YHKIHMH Ha TPOMEKYTKE;
MCIOJIb30BATh UX JJISl UCCIeIOBaHuUs (YHKUNHU, 3aJaHHOU rpauKoMm.

OmnepupoBaTh NOHATUSAME: TpapUKU OKA3aTEIbHON, JTOrapuPMUIECKON 1 TPUTOHOMETPUUYECKUX
GbyHKUMIA; n300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTH M MCIIOJIb30BATh JUIsl PEIICHUs] YpaBHEHUN U
HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOMN IJIOCKOCTH I'pa)MKH JIMHEHHBIX YPaBHEHUH U MCIIOJIB30BATh MX
JUIsl PELLICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUM.



Wcnonb3oBath rpaduku GyHKIUN A UCCIAEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH M3 JIPYrux
Y4EOHBIX AUCIUTLINH.

Hauajsa MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TMOHATHUSMH: HENpPEpPhIBHAS (QYHKIUS; TPOU3BOIHAS (QYHKIIMH, HCIIOIH30BAThH
reOMEeTPUYECKHU 1 (PU3NYEeCKuil CMBICT MPOU3BOTHOM JJIsl pelIeHHs 3aay.

HaxomuTe mnpow3BOAHBIC dSJIEMEHTApHBIX (YHKIWN, BBIYUCISTH MPOU3BOJIHBIE CYMMBI,
MIPOU3BEACHHUSI, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO IS WCCIEIOBAaHHUS (PYHKIIMM HA MOHOTOHHOCTh M JKCTPEMYMBI,
MPUMEHSTH Pe3yIbTaThl UCCIIEIOBAHUS K MOCTPOEHUIO IpaUKOB.

Hcrnonb30BaTh MPOU3BOIHYIO IS HAXOXKJIEHUS HAUIYUIIETO PEIICHUS B MPUKIAIHBIX, B TOM
YHCJIE COLIMATIBHO-3KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TOHATUSIMHU: T[EepBOOOpa3Hass M MHTETpall; IOHUMATh T'E€OMETPUUYECKUN U
(u3HYECKH CMBICI UHTErpaa.

Haxomute mnepBooOpa3Hble 5SJeMEHTapHbIX (DYHKIMIA, BBIYUCIATH HWHTErpai 1o ¢opmylie
Herorona—JleinOnurza.

Pemate mnpuxiamHeie 3a7add, B TOM YHCIE COIHAIbHO-DPKOHOMHUYECKOTO U (DU3UYECKOTO
Xapakrepa, CpecTBaMU MaTEMaTHUYECKOTO aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Jlj;-)n HaumeHnoBaHue pa3iesioB U TeM NPOrpaMMbl Beero Konrposbubie  I[IpakTnueckme f:él;g)f O(LB;TIZJ)ILHH e
padoThI padoTsbI pecype

1 MHoOkecTBa palMOHAJIbHBIX U JEHCTBUTEIBHBIX YKceNl. PanoHanbHbIe 14 1

YpaBHEHHUS U HEPABEHCTBA
2 Oynkiuu 1 rpaduku. CTENeHb ¢ HelbIM MoKa3aTeieM 6
3 Apudmerndecknuil KopeHb n—oii crenienn. MppannonanbHble ypaBHEHHS 18 1

1 HEPaBEHCTBA
4 DopMysbl TPUTOHOMETPHUH. T pUrOHOMETPUYECKHE YPAaBHEHUS 22 1
5 [TocnenoBarenbHOCTH U MPOTPECCUH 5
6 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIMS 3HAHUM 3 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
Ne (uudpossbie)
HaumeHoBaHuUe pa3aejioB U TeM MPOrPaMMBbl
1w/ pa3a porp Beero KOﬁHTpOJ‘IbHLIe HpﬁaRaneCKne 06pA30BATEIBHBIE
padoThI padoThI pecypesl
1 CremneHsb ¢ pallMOHABLHBIM MTOKa3zareneM. [lokazarenpHas QyHKIHSL. 12 1
[TokazarenbHbIE ypaBHEHUS! M HEPABEHCTBA
2 Jlorapudmuueckas ¢pynkuus. Jlorapubmudeckre ypaBHEHUS U 12
HEPAaBCHCTBA
3 Tpuronomerpruyeckue GyHKIHMH U UX rpaduku. TpuroHoMeTprueckue 9 1
HEPaBEHCTBA
4 [IpounsBoaHas. [IpuMeHneHne Npon3BOIHOM 24 1
5 HHTerpan u ero npuMeHEeHUsI 9
6 CucreMsl ypaBHEHUN 12 1
7 HarypanbHble u enbie yrcna 6
8 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3aIUs 3HAHUT 18 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




