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MHNOACHUTEJBbHASA 3ATIINCKA

PaGouas mporpamma yueOHOTO Kypca «AureOpa ¥ Hadala MaTeMaTHYeCKOro aHaIHM3a
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CPEIHEro oO0mero oOpa3oBaHUs, C YIETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHH, MPEIbABIIEMBIX K MaTEMaTHYECKOMY OOpa30BaHMIO, U
TPAaaUIMKA POCCHIICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHusi, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TO3HABATEILHOTO PAa3BUTHS
JUYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauanma MaTeMaTHYEeCKOTO aHAJIM3a» SBISETCS OJHUM U3 Hamboiee
3HAYUMBIX B MPOTpaMMe CTapIIel MIKOJbI, MOCKOIBKY, C OJIHOM CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUid W3Y4YEHHMs] BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOpPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YalllUXCs Ha YpPOBHE,
HEOOXOMMOM /ISl OCBOCHHUSI KypCOB WH(MOPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamMkax aHHOrO Kypca ydyauiuecs: OBJIaJ€Bal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAyKH,
KOTOpast (POpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anreOpsl 1 Hauan MaTeMaTUYECKOTo aHAJIKM3a 3aKJIabIBA€T OCHOBY JUIS YCIIECIIHOTO
OBJIAJICHUS 3aKOHaMM (U3UKH, XUMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHACHLMN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO MCIIOJIb30BaTh MX B MOBCEIHEBHOW KM3HU. B TOXKE
BpeMs OBJajIeHHE aOCTPaKTHBIMHU W JIOTMYECKH CTPOTUMH MATeMAaTUYECKUMHU KOHCTPYKIMSIMHU
pa3BUBaeT yMEHHME HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEpPKICHMUS,
UCMOJIb30BaTh O0OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHHE M aHAJIOTUIO, (OPMHPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anredpbl 1 Hadajl MaTeMaTUYecKoro
aHaJau3a B CTapLIed IIKOJIE yYallWecs MOJIy4aroT HOBBIM OMBIT PEIICHUs NMPUKIAIHBIX 3a1ad,
CaMOCTOSITEJIbHOTO  TOCTPOEHUS MaTeMaTUYeCKUX MOJENed  pealbHbIX CUTyallud U
WHTEpPIpPETAlMM TOJIYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEHl B NpPUpOJIe, HayKe€ U B MCKYCCTBE, C BbLIAIOIIMMHCSI MaTeMaTHUYE€CKUMHU
OTKPBITUSIMU M UX aBTOpPaMH.

Kypc o0nanaer 3HauMTEIbHBIM BOCIUTATENbHBIM MMOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 y4eOHbII MaTepual, cnocoOCTBYOMUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
Tak ®W 4epe3 crnenupuKky ydeOHOH JESITEIBHOCTH, TpeOyIomel CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, TMPOAOKUTEIbHOW KOHLEHTPAMM BHUMAHHUS U  OTBETCTBEHHOCTH 3a
MTOJIy4EHHBIN pe3yibTarT.

B ocHoBe Meroauku oOydeHus anredpe M HayajlaM MaTE€MaTHUYeCKOro aHaju3a JIEKUT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

Ctpyktypa Kypca «Anrebpa ¥ Hauajda MaTEeMaTHYECKOTO aHallM3a» BKJIIOYAET
CIIEIyIOIINE COJEpKaTeIbHO-METOAUYECKHe JUHUM: «Yucna u BblUMCICHUS», «DYHKIMH U
rpaduxu», «YpaBHEeHUs U HEpaBEHCTBay», «Havana MaTemaTH4eckoro aHaian3ay», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE cOnIEp)KATEIbHO-METOAWYECKUE JIMHUM H3Y4alOoTCs Ha MPOTSKEHHU
JBYX JIeT OOyueHHUs B CTapuiel IIKOoje, €CTeCTBEHHO JOMOJHAA APYr JIpyra U IOCTEIEHHO
HACBIIIASICh HOBBIMU TEMaMU U pazjienamu. JlaHHbIA KypcC SBIISIETCSI MHTEIPATUBHBIM, TOCKOJIBKY
o0benuHseT B ce0e coiepKaHUE HECKOJIbKMX MaTeMaTH4eCKUX JUCHUILIMH: anrebpa,
TPUTOHOMETPHS, MATEMAaTUYECKUN aHAIN3, TEOPHSI MHOKECTB U Jip. [1o Mepe Toro kak ydaniuecs
OBIIIEBalOT BcE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX I[OCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIENb pPEaJbHOM
CUTyalluu, TMPUMEHSITh 3HAHUs, MOJYYCHHBIE B Kypce «Anrebpa M Hayala MaTeMaTUYeCKOTO



aHaM3ay, IS PEIICHUS CaMOCTOSTENhHO C(hOpMyIHpOBAaHHONW MaTEeMaTHYECKOW 3amadd, a
3aTeM MHTEPIIPETUPOBATh MOJYYCHHbBIN PE3YIIbTAT.

ConepxxarenpHo-MeTonuueckass  JuHUS  «Yucna W BBIYKMCICHHS — 3aBepIIacT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe ObLJI0O HAyaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcss (GOpMHUPOBAHUIO MPOUYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIUX B ce0s MCIONB30BAHHE PA3IWYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHME pPAUMOHAIBHO BBIIIOJIHATH JACHCTBUS C HUMH, JENaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
UCII0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHMS YMCIIOBBIX BBIPAKEHUM.

Jluaust «YpaBHEHHUST U HEPABEHCTBA» pPEATU3YeTCs Ha MPOTSHKEHUH BCETO OOY4YCHHS B
CTaplled WIKOJe, MOCKOJbKY B KaXJOM paszJeine MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3a1a4d. OOyJaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIaMHU PEIICHHUS IEITBIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TTOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPHUIECKHUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUU
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMCHBIIUX 3HaueHWH QyHKIMU. [laHHas comepikarenbHas JTUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKCHUH, a TaKKe
BBIpQXECHHH, COJEp)KAIIMX cTerneHu W Jjorapudmsl. braromaps u3ydeHuro anrebpanveckoro
MaTepuaa MPOUCXOIUT JATbHEHIIee Pa3BUTHE ATOPUTMHYECKOTO M a0OCTPAKTHOTO MBIILICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TpeIcTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHHs] IPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CopepxarenpHO-MeTOAUYECKAsT NTUHUS «DYHKIMHM U TpaQUKH» TECHO IMEperieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWMCTB W TpadUKOB, HCIOJIb30BaHHE (YHKIMI s
pelieHus 3a1a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M pEalbHON KH3HM TECHO CBS3aHO Kak C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OosbIoe
BHUMaHue yjensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IUYHBIMU  BEJIMYMHAMHU, WCCIIEIOBATh TOJyYeHHbIE (YHKIIMUA, CTPOUTh HX Tpadukwu.
Marepuan 3TOil coAep)KaTeIbHOM JIMHUM HalEJIeH Ha pPa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pa3nuyHor  (dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIIEHUS, CIHOCOOHOCTH K  OOOOMIEHWI0O ¥  KOHKPETH3AIIHH,
HCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxarenbHas muHug «Hadama MaTteMaTH4eCKOTO aHAJIN3a» MO3BOJIET CYIIECTBEHHO
pacIIMpHUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX TOSIBIIETCS BO3MOXXHOCTh MCCIEAOBATh U CTPOUTH rpaduku YHKIIHH, OTPEIeIsaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOCHUSI MATEMAaTUUYECKUX MOJEIIEH peabHbIX CUTYyalHUl, HAXOXICHUS
HaWjy4dllero pelIeHHs B MPUKIAIHBIX, B TOM YHCIIE COLMAIbHO-3KOHOMHMUYECKHX, 3aJ1ayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHaJh3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOT0 U KPEaTUBHOIO MBILIUICHUS, (POPMHPOBAHUIO YMEHHMH pacrno3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOLIUXCSl PE3yJbTaTax, IMOJYYEHHBIX B XOJ€ DPAa3BUTHS MaTeMaTUKU KaK HayKu, M HX
aBTOpax.



ConepsxarenbHO-MeTOIMUECKast TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM TOCBSIIICHA
3JIEMEHTaM T€OPUU MHOXKECTB. TeOopeTUKO-MHOKECTBEHHbBIC ITPEACTABICHHS MPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pa3fenbl MaTeMaTHKU M €€ NPWIOKEHHH, OHM CBA3BIBAIOT pPa3Hble MAaTEMaTUYECKHE
JUCLUIUIMHBI B eauHoe 1enoe. 11o3Tomy BakHO aaTh BO3MOXKHOCTh IIKOJIBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMaTUKH M MCHOJIb30BaTh €ro JJist
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Havajga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TaKKE OCHOBBI
MaTEeMATHYECKOTO MOJICTMPOBAHUS, KOTOPHIE MPU3BAHBI CPOPMUPOBATH HABBIKU TOCTPOCHUS
MoJIeNIel peabHBIX CUTYyaIlui, UCCIIEIOBAHUS 3THX MOJCIICH C IMOMOIIBIO armapaTa ajreopsl u
MaTeMaTUYECKOT0 AHAIM3a W HHTEPHPETAUMU MOJYYEHHBIX peE3yiabTaroB. Takue 3agaHud
BIUIETEHbl B KaXJbld M3 pa3lejoB IMPOTPaMMBbI, MOCKOJbKY BECh MaTepual Kypca IIMPOKO
WCIIOJIb3YETCS I PEIIEHUs MPUKIAAHBIX 3a1a4. [Ipu permeHnn peanbHbIX MPAKTUYECKUX 3a1a4
yyamuecss — pa3BHBAIOT HaOJII0aTENBLHOCTbD, yMEHUue HaXOJUThb 3aKOHOMEPHOCTH,
abcTparupoBatbCsi, MCIOIB30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH TMPOOIIEMYy.
JestensHOCTh MO (OPMHUPOBAHHIO HABBIKOB DELICHHUS MPUKIAJAHBIX 3aa4 OpPraHU3yercs B
MIpoIIeCcCe U3YyUEHHUS BCEX TEM Kypca «AJredpa v Hayajia MaTeMaTH4YeCKOTO aHAIM3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM miaHe Ha M3ydeHHE Kypca aiareOpbl U Hayal MaTEeMaTHYECKOTO aHalv3a Ha
06a30BOM ypoBHE OTBOJUTCS 2 yaca B Henenro B 10 kiacce u 3 yaca B Henento B 11 kiacce, Bcero
3a 1Ba roga ooyuenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYUCICHUSA

Panmonanbhble ynciaa. OObIKHOBEHHBIE U JI€CATHYHBIE APOOH, IPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ pAlHMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIIBHON KU3HH.

JlelicTBUTENnbHBIE ynchaa. PanyoHanbHble M MppalMoOHaIbHbIE yuciaa. Apudmerndeckue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEéHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenb ¢ nensiM mokazateneMm. CrangapTHas Gopma 3amucH JIeHCTBUTEIHHOTO YHCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypanbHOH creneHu. /[leiictBua ¢ apudmernueckumu
KOPHSIMH HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC M TaHI€HC YUCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHbIE Pe0Opa30BaHUsL.

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BbIpaxKeHUH. OCHOBHbIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

YpaBHeHue, KOpeHb YypaBHeHHMsA. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meron
WHTEPBAJIOB.

Perienue nembx U 1poOHO-pAIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemenne nppanoHanbHBIX YPABHEHUN U HEPABEHCTB.

PelreHne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHUI W HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHMX 3a/1ad W 3a7a4d W3
pa3INYHBIX 00JIacTe HAyKU U peabHON KU3HH.

DyHKUUH U rpaguKu

@OyHkius, crnocodbl 3anaHus  ¢yHkuud. [paduk  QyHkiuu. B3aumHo oOpaTHble
(GYHKIIH.

OO6nactp onpeseneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkiuu. [Tpomexytku
3HAKOIOCTOSAHCTBA. YETHBIE 1 HEUETHBIE (QYHKITUH.

CreneHHass (pyHKUUS C HaTypajJbHBIM U IIeNbIM TOKa3areneM. EE cBoiicTBa u rpaduxk.
CaotlicTBa U rpaduK KOpHS N-0i CTEHEHH.

Tpuronomerpuueckass OKpY)XHOCTb, ONpeAeTIeHHEe TPUTOHOMETPUUECKUX (PYHKIHI
YHUCIIOBOTO apryMEHTA.

Hayana MmaTeMaTH4eCKOro aHaJIM3a

IlocnenoBarenbHOCTH, C€HOCOOBI  3aJaHUs  MOCJENOBaTeNbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckas U reoMerpuueckas mporpeccuu. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOILIECH T'€OMETPHUECKONW MPOTrpecCUH.
®dopmyna CIOXKHBIX IMPOLEHTOB. Mcmonap3oBaHUE NMPOrpeccUM AJI PELICHHs pealbHbIX 3anad
IIPUKJIAHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHosecTBO, onepanun Haja MHOXecTBaMHu. J{narpammsl Diinepa—Benna. IIpumenenune
TEOPETUKO-MHOKECTBEHHOIO aIlapara JIjIsl OIMMCAHMs PEaJbHBIX IPOLECCOB W SIBICHUH, IPU
pELICHUHN 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenne, Teopema, CIeICTBUE, T0KA3aTEIbCTBO.



11 KJIACC

Yucia ¥ BLIYHCICHUSA

HarypanbHslie u nensie yncina. [Ipu3Haku AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ panuoHanbHbIM NOKa3areneM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JlecATUYHbIE U HATYpaAJIbHBIC JIOTapH(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX JIOTAPU(MBI.

IIpeoOpa3oBaHue BbIpAXKEHUN, COAECPIKALIMX CTEIIEHH C PAllMOHAIbHBIM [TOKA3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs U HEPAaBEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUN. PemieHue NpUKIaAHBIX 3a7ad C IOMOILBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHI0 MATEMAaTHMYECKUX 3a/1ad U
3ajla4y U3 pa3IMuHbIX 00JacTell HAyKU U pealbHOM KU3HU.

DyHKkuUH U rpaguKku

Oynkuus.  Ilepuonmueckune QyHkiuu. IIpoMexyTKn MOHOTOHHOCTH — (DYHKIUH.
Makcumymbl 1 MUHUMYMbl (QyHKIuU. HauOosbliee u HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINU, UX CBONCTBA U IPapUKH.

IToka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpaUKH.

Ucnons3zoBanne rpadukoB PyHKIIUN ISl pEUICHUS] YPABHEHUH U JIMHEWHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QYyHKIMA A HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 33/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHOM KU3HU.

Havana maTteMaTH4eCKOro aHajmusa

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB /7Sl pELIEHHs] HEPaBEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3NIECKUt CMBICI TPOU3BOIHOM.

[IpousBonHbie 35eMeHTapHBIX (QYyHKIUNA. DOpMYJIbl HAX0XKJIEHUS MTPOU3BOJHOU CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[IpumeneHne TPOU3BOAHONW K HCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTh U
sKCTpeMyMbl. HaxoxaeHrne HanOobIIero 1 HauMEHBIIEro 3HaYeHUs! GYHKIIMU Ha OTpE3Ke.

[IpuMeHeHne TPOU3BOAHOW JUISI HAaXOXKIACHUS HAWIYYIIErO PEIIEeHHs B NPUKIAIHBIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTro (GopMyIIoi Uit rpadukoMm.

[lepBoobpaznas. Tabauma nepBooOpa3HbIX.

WuTterpan, ero reomeTpuueckuil M (uzndeckuid cMbici. BbluncieHue uHTErpaia 1o
dbopmyne Hetorona—JleriOnuna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHoro mpeamera «MareMaTHKay JOJDKHO 0OeCleunBaTh JOCTH)KEHUE Ha
YpOBHE cpelnHero ooimiero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTATHl OCBOSHUS MPOrpaMMbl ydeOHOTO mpeamera «MaTemMaTHKa
XapaKTePU3YIOTCS:

['paxxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBHIO TPAKIAHCKOW TO3UIMH OOYYaIOlIErocsi Kak akTUBHOTO U
OTBETCTBCHHOT'O 4WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TpaxkJIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TarpuoTryeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKOM IPaXKIAHCKOM UICHTHYHOCTH, YBKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKCHHSIM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHHUH B IPYTMX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEM POCCHICKOTO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JTOCTMDKCHUN HAyKW U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DCTEeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM  OTHOILIEHWEM K MHpPY, BKJIIOYas OCTETHKY MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

®du3ndyeckoe BOCIIUTAHUE:

cOpPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTUYeCKHWe 3HaHHS B HMHTEpecax
37I0pPOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usndeckas
aKTHBHOCTH); (PU3UUECKOTO COBEPIICHCTBOBAHUSA, MPHU 3aHATHUIX CIIOPTHUBHO-030POBUTEIHHON
JIeSITeIIbHOCTBIO.

TpynoBoe BocniuTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTH TPYAOIIOOMS; HHTEPECOM K Pa3TMYHBIM
chepam npodeccHoHaTBEHON NEeITETbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP OymyIieil mpodeccun u peaaTn3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUHN PAKTUYSCKUX 3a7]a4 MAaTEMaTHIECKON HAPaBICHHOCTH.

DKOJIOrMYEeCKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYphl, TOHUMAHUEM BIUSHUS COIUATBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHE MNPUPOJHONM U COIMAIBHOW Cpeibl, OCO3HAaHUEM
r00aMbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAallMedl Ha  MPUMEHCHHE
MaTEeMATHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B O00JIAaCTH OKPYXKAIOUIEH Cpelbl, IIaHHPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBHUM JJISI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH Hay4YHOTO ITO3HAHUS:



c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHUMaHUEM MaTeMaTUYeCKOW HayKH Kak cdepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH JIJIsl Pa3BUTHUS LMBUIM3AINY;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHKH M MaTeMaTU4ecKo KyJIbTYpOH KaK CpPEJACTBOM IO3HAHUS
MHpa; TOTOBHOCTBHIO OCYHIECTBISITh NPOCKTHYIO U HCCJIEAOBATEIIbCKYIO JIESITEIbHOCTD
WHAUBUAYAJILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeqMeTHble  pe3yidbTaThl ~ OCBOGHHUS  IPOTPaMMbI  Y4eOHOrO  TpeaMera
«MareMaTuka»  XapaKTepU3YIOTCS  OBJIAJICHUEM  YHHUBEPCAIbHBIMU  HO3HABAMENbHLIMU
0elicmeusiMu,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OelCMEUAMY, — YHUBEPCATbHbIMU
PeYNIAAMUBHBIMU OeUCMBUSIMU.

1) Vuueepcanrvnvie nosmasamenwvhvle Oeticmeusi, obecneuusaiom Gopmuposarue
0a308bIX KOCHUMUBHBIX NPOYECCO8 0OYUAIOWUXCA (0CBOEHUE MEMOO08 NOZHAHUSL OKPYHCAIOUe20
MUpa; NpuUMeHeHue JN0SUHEeCKUX, UCCIe008aAMeNbCKUX onepayuil, yMeHuil pabomams ¢

ungopmayuetl).
bazoBebie ornyeckue AecTBUS:
o BBISIBIISITH M XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKH MaTeMaTHYCCKUX

00BEKTOB, MOHATUH, OTHOLICHUH MEXIy MOHSATHIMH; (OPMYJINPOBATH ONPEACICHUS MOHITUH;
yCTaHaBJIMBATh CYLIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMM, OCHOBaHMUSA JUId OOOOLICHUS H
CpPaBHEHUs1, KPUTEPUHU IIPOBOJMMOIO aHAJIU3A;

o BOCIIPUHHUMATh, (bopmynupoBaTh u peoOpa3oBHIBAThH CYKIEHUS:
YTBEpAUTENIbHBIE U OTPULIATENIbHbBIE, €TUHUYHbIE, YACTHBIE U 0011E; YCIOBHBIE;
o BBISBJISITH MAaTEMaTHMUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IIPOTHUBOpPEYMS B

(dakTax, MaHHBIX, HAOMIOJACHUAX M YTBEPXKJIEHHSX; Mpe/ularatb KPUTEPUM JUIS BbIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

L4 ACIaTb  BBIBOJBI C HUCIIOJIb3OBAHHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
HHAYKTUBHBIX YM038.KJIIO‘ICHI/II>'I, yMO33KJ’IIO‘lCHPII>i 110 aHAJIOTHUH,
L4 MMPpOBOAUTE CaMOCTOATCIIBHO JO0Ka3aTCJIbCTBA MATCMATHUYCCKUX YTBep)KI[GHI/II\/JI

(mpsiMple W OT TPOTHBHOTO), BBICTPAWBaTh AaPTYMEHTAIMIO, MPHUBOAWUTH TIPUMEPHI U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOIBI;

. BbIOMpaTh cr1oco0 perieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh HauOoliee NOAXOMANIMM € Y4ETOM CAMOCTOSTEIBLHO BBIJEIEHHBIX
KpUTEPUEB).

basoBble nccnenoBarenbcKue AeHCTBUS:

. UCTOJIb30BaTh BOIMPOCHI KaK HMCCIEJOBATENbCKMA HHCTPYMEHT I103HAHMUS,
(dbopMynHupoBaTh BONPOCH], (PUKCUPYIOIIKE MPOTUBOpEUHE, TPOOIEeMy, YCTaHABIMBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATh TMIIOTE3Y, ApIYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

o IIPOBOAMTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MCCIEN0BAHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEeKTa, SBJIECHUS, IPOLECCa, BbISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOIIECCaMH;

. CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHUS] W BBIBOJALI IO pe3yJbTaTaM
NPOBEIEHHOIO  HAONIONEHUs, HCCIEN0BaHMs, OLEHUBAaTh JOCTOBEPHOCTb  IOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

J IPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TIpoliecca, a TaKKe BBbIJBUIATh
HPENOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmanueii:

J BBIBIIATh JeQUUNUTEl MH(OpPMaIUK, JaHHBIX, HEOOXOOUMBIX JUIsl OTBETa Ha
BOIIPOC U JUIsl peILIeHHs 3a/1a4u;



. BEIOMpaTh MHGPOPMAIUIO W3 HCTOYHHKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U MHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBICHHUS];

. CTPYKTYpUpOBaTh HMH(POpPMAINIO, MPEACTaBIsATh €€ B pa3luyHbIX (dopMax,
WUTIOCTPUPOBATH TpaduuecKy;

J OLICHUBATh HAAE&KHOCTh MHPOPMALMU MO CAMOCTOSTEIHHO C(HOpMyTUPOBAHHBIM
KPUTEPUSIM.

2) VHuseepcanvhvie KoOMMyHUKamugHble Oelicmeusl, 06ecneuusarm chopmuposanHocns
COYUANbHBIX HABLIKOG 00YUAIOUUXCA.

OO01enue:

J BOCIIPHHUMATh U (OPMYJIHMPOBATH CYKICHHUS B COOTBETCTBHM C YCIOBHSIMU H
HenssMu  OOMICHHUS; SCHO, TOYHO, T'PAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3pEHHS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh IOSACHEHHUS IO XOJy peIlIeHUs 3aJaud, KOMMEHTHPOBATh
IIOJIYYEHHBIA pe3yibTarT;

o B Xojle OOCYXIEeHHs 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIAaeMOH TEMBbI,
npoOjeMbl, penraeMoil 3aJauyd, BBICKA3bIBaTh UJEH, HAIEJEHHbIE Ha IOUCK PpEIICHUS;
COIIOCTABJISITh CBOM CYXJICHHUS C CYXICHUSMH JPYTUX YYaCTHHUKOB JUAIIOTa, OOHApYKHBaTh
pasinyMe W CXOJCTBO MO3MLMH; B KOPPEKTHOH (opme ¢opMynupoBaTh pa3HOIIacus, CBOU
BO3PAXKCHHUS;

o NpPEJCTaBIIATh Pe3yJbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTa, MCCIEeJOBaHu,
IPOEKTa; CAMOCTOSITEIbHO BHIOMPATh (POpMAT BHICTYIUICHHMS C YYETOM 33Jay IpPE3eHTalMU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

. NOHMMAaTh W UCIOJNB30BaTh INPEUMYIIECTBA KOMAHIAHONH W WHAWBHIYAIbHOM
paboThl TpU pelmeHuH Yy4eOHBIX 3ajad; NPUHUMATh LEdb COBMECTHOH JesTeIbHOCTH,
IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHON paboThl, pacnpeaessaTh BUIbl paboT, 10roBapuBaThCs,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIIOEH;

o y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (00CyXkIeHHUs, OOMEH MHEHHUH,
«MO3TOBBIC IITYPMBI» W HWHBIC); BBHINOJHATH CBOIO YacTh pabOTHl W KOOPAMHHUPOBATH CBOH
JIeMcTBUS C IPYTMMHU Wi€HAMH KOMaH/Ibl; OLIEHHBATh Ka4eCTBO CBOETO BKJIAZa B OOLIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynamuenvle Oeticmeus, obecneuugaom — GopmuposaHue
CMbBICIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranuzanusi:

COCTABIIATH ITUIAH, allTOPUTM PEIICHUS 3aJadd, BHIOMPATh CIOCOO PEIIeHHs ¢ YU4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTpOJIB:

J BJIAJICTh HABBIKAMH TTO3HABATEIHHON pe(IeKCHH Kak OCO3HAHUS COBEPIIAEMBIX
NEWCTBUH W MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB; BIAJETh CIOCOOAMH CaMOTPOBEPKH,
CaMOKOHTPOJIS TIPOLIECcca U pe3yabTaTa PEeLIeHNs: MaTeMaTHUECKON 3a/1auu;

J NpPEBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUH 3aJauH,
BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX, HAHICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

J OLIEHUBAaTb COOTBETCTBUE pe3yJbTaTa L€ MU YCIOBUSAM, OOBACHATH HMPUUYMHBI
JOCTMDKEHUS] WM HEIOCTHKEHMsI pe3yibTaToOB JEeSATEIbHOCTH, HAXOAMTh OLIMOKY, JaBaTb
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATHI



OcBoenne yueOHOTro Kypca «AnreOpa W Hadaisa MaTEeMaTHYECKOTO aHAIM3a» Ha YPOBHE
cpeaHero oouiero oopa3zoBaHus JODKHO OOecleunBaTh AOCTHKEHHME CIEIYIOLIUX MPEIMETHBIX
00pa30BaTEIIbHBIX PE3YIbTATOB!

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHATUSAMM: PAlMOHAIBHOE M JICHCTBUTENIBHOE YMCIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, MPOLIEHTHI.

BeimonuATe apudmernyeckue onepanuyd C palMOHAIbHBIMH M J€HCTBUTEIIBHBIMU
YUCIIAMH.

BeimonHATe npuOIMKEHHBIE BBIUUCIEHUS, WCIOJb3ys IpaBWila OKpPYIJIEHHUs, JAeaTh
IIPUKHJIKY U OLICHKY pE3yJIbTaTa BIYMCIICHUM.

OnepupoBaTh NOHATUSAMM: CTENEHb C LENbIM [TOKa3aTeleM; CTaHaapTHas GpopMa 3amucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HATypaJIbHOM CTENEHM; MCIIOJIb30BaTh MOAXOASILYI0 (hopMy
3alACU AEUCTBUTEIIBHBIX YUCEII ISl PEIICHUS IPAKTUYECKUX 3aJa4 U IPEICTABICHUS JaHHbIX.

OnepupoBaTh NOHATHUAMHU: CHHYC, KOCHMHYC M TaHITE€HC IPOMU3BOJIBHOTO YIJa;
UCIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh NOHATUAMU: TOKIECTBO, YPABHEHHUE, HEPABEHCTBO; LIE€JI0€, PALlMOHAIBHOE,
UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX — BBIPAKEHUM W pemiarh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BeinonHATe npeoOpa3oBaHusl LENbIX, pallMOHAIBHBIX U UPPAllMOHATBHBIX BBIPAXKEHUH 1
pemaTh OCHOBHBIE THUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

IIpuMeHATH ypaBHEHUS U HEPABEHCTBA I PEIICHHUS MaTeMaTHYECKUX 3aJ1ad U 3a1a4 U3
Pa3IUYHbBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

MogenupoBaTh peajibHbleé CHUTyallUd Ha S3bIKe aiureOphl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, MCCIEI0BAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKUUH U rpaguKu

OmnepupoBaTh NOHATUAMH: (QYHKIHA, CIOCOOBI 3a/1aHUs (PYHKLUHU, 00J1aCTh ONpe/IeIeHUs
Y MHOYKECTBO 3HaU€HUN QyHKIMH, TpaduK QYHKIINH, B3AUMHO 00paTHbIe QYHKIUU.

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUYETHOCTh (DYHKIUHM, HYTH (QYHKLIHUH,
IIPOMEKYTKH 3HAKOITOCTOSIHCTBA.

Hcnonb3oBathk rpapuky QyHKIMHA U1 pelIeHns] ypaBHEHUH.

Crpouth 1 4uTaTh rpa@uKu JTUHEHHON (QYHKUIMHU, KBaJApaTUUHON (DYHKIUU, CTEIEHHON
(YHKLNU C LENbIM [TOKa3aTeNeM.

Ucnons3oBarh rpadguku GyHKIMA IS UCCICIOBAHUS MPOIIECCOB M 3aBHCHUMOCTEH TPH
peLIeHUH 3aJad U3 JAPYruX y4yeOHBIX NPEIMETOB M pealbHOW JKM3HM; BbIpaXaTh (opMyIamMu
3aBUCUMOCTH MEXIY BEITNYNHAMU.

Hayana MmaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATHSAMH: IOCIEIOBATEbHOCTb, apu(pMeTHUecKass U TeoMeTpudecKas
IIPOTPECCUM.

OmnepupoBaTh NOHATUSAMM: OECKOHEYHO YyOBIBalollash TIeoMeTpudeckas Iporpeccus,
cyMMa O0ECKOHEYHO YOBIBAIOIICH T€OMETPHUYECKON MTPOTPECCUH.

3agaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcrnons30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEH U IPOTPECCUN I PELLECHUs PEAIbHBIX
3aJa4 MPUKJIAJIHOTO XapaKTepa.

MHoxkecTBa M JTI0OTHKA

OnepupoBarh NOHATHAMH: MHOXKECTBO, OII€pPALlM HaJl MHOXKCCTBAMH.



Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapaTr JJisi  ONHMCAHMS  pealIbHBIX
MIPOLIECCOB U SIBJICHUH, IPH PELICHUH 3a]1a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB.
OnepupoBarh NOHATHAMU: OIIPENEIEHHUE, TEOPEMA, CIIEICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Ymucna v BbIYMCTICHUS

OnepupoBaTh MNOHATHSAMM: HATypaJbHOE, LEJI0E€ 4YHUCIO; HCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, Pa3JI0KEHHE YUCIIa HA IPOCThIE MHOXKUTENN JJIs PELEHUS 3aau.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUSAMH: JIOTApU(M YUCIIA, IECATUYHBIC U HATYpaIbHbIEC JIOTapU(PMBI.

YpaBHeHNsI 1 HEPABEHCTBA

[IpuMeHsATH CBOWCTBA CTENEHHM [UIA MPeoOpa3oBaHUs BBIPAKECHUH; ONEPHUPOBATH
NOHATHAMM: II0KAa3aTEIbHOE YPAaBHEHME W  HEPABEHCTBO; pEIIaThb OCHOBHBIE  THIIbI
[I0KAa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.

BeimonuATe npeoOpa3oBaHUsl BBIPAKEHHH, COJAEpXKALIMX JOrapu@Mmbl; ONEpPUPOBATH
HNOHATUSMM: JIOTApU(PMHUUECKOE YpPaBHEHME W HEPAaBEHCTBO; peUlaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

HaxoauTs perienus npocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€ pELICHHE; UCII0Ib30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl PEIIEHUS MPAKTUYECKUX 3a/1a4.

HaxoauTs perieHus NpocTeNINX CUCTEM U COBOKYITHOCTEH PallMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajibHble CHUTyallUd Ha S3bIKe ainreOphl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 33JauH, UCCIEN0BAaTh IOCTPOEHHBIE MOJIEINH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKUUH U rpaGuKu

OnepupoBaTh MNOHATHAMU: NEpUOIUYECKass (QYHKIUSA, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
POMEXKYTKE; UCTOIb30BaTh UX JJIsl UCCIIEOBAHUS (PYHKIIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  NOHATUAMU: TpadUKU  TOKa3aTEJbHOM,  Jjorapudmuyeckol u
TPUTOHOMETPHUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIUHATHOM IIOCKOCTH U HCIOJIB30BATh
JUISI peIlIeHUs] YpaBHEHUN 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUH U
MCIIOJIb30BATh UX JUISl PEIIEHUs] CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonb3oBare rpadukd QyHKIUE A8 MCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havaja maTteMaTH4eCKOro aHajmusa

OnepupoBaTh MOHATHSMH:  HENpepbIBHAS  (QYHKIMS; NPOU3BOAHAS  (DYHKLUU;
UCIIOJIb30BaTh T€OMETPUYECKUI U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl pellIeHHs 3a/1au.

HaxomuTth mpousBojHbIE 3JIEMEHTapHbIX (YHKIUH, BBIYMCIATH MPOU3BOJHBIE CYMMBI,
NPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh MNpPOU3BOAHYIO [UIsl HCCIENOBaHUS (YHKIUU HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO IPa(hUKOB.

Hcnonp30BaTh IPOM3BOAHYIO IS HAXOXKIECHUS HAMIIYUYLIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COLIMATIbHO-KOHOMHYECKHX, 3a1a4ax.

OmnepupoBaTh MOHATHUAMU: NEpBOOOpa3Has W MHTErpaji; MOHUMATh I€OMETPUYECKUN U
(¢u3uUecKuii CMbICT HHTETpaa.

HaxonuTes nepBooOpa3Hble 31€MEHTAPHBIX (DYHKIIMI; BBIYUCIATH UHTETpal 1o (Gopmyie
Herorona—Jleitbnuna.



Pemrate npukiagHele 3a1a4d, B TOM YUCIIE COIMAIBHO-9KOHOMHUYECKOTO U (PU3MYecKoro
XapakTepa, CpeACTBAMHA MaTEMaTUYECKOIO aHAJIN3a.

®opmbl yuéTa padoyeii nporpaMMbl BOCIIMTAHUSA

OcHoBHBIC HANIPABJICHUS] BOCIIUTATE/IbLHOM AeATEIbHOCTH:

1. ['pasxmaHnckoe BOCIIUTAHUE;

2. [TarproTdeckoe BOCIUTAHHE;

3. JlyXxOBHO-HPAaBCTBEHHOE BOCITUTAHUE;

4. DcTeTHYeCcKoe BOCTIUTAHNUE;

S. dusnueckoe  BocmHTaHWe,  (opMUpOBaHME  KYJIbTYphl  3/0pOBbS U
SMOIMOHAIIBHOTO OJIArOIOyHs;

6. TpynoBoe BocriuTanue;

7. DKOJIOTHYECKOE BOCIIUTAHUE.

8. LleHHOCTH HAYYHOTO ITO3HAHMUSL.

1. I'paxknanckoe BoCIUTAHHE BKJIIOYAET:

-hopMHpOBAHUE AKTHUBHOM TPAKIAHCKOW TMO3UIUM, TPAXKIAHCKOW OTBETCTBEHHOCTH,
OCHOBaHHOM Ha TPaJAULMOHHBIX KYJIbTYpPHBIX, JYXOBHBIX M HPABCTBEHHBIX LIEHHOCTAX
pOCCHIICKOTO 00IIECTBA;

-pa3BUTHE KYJIbTYPbl MEXXHAIIMOHAILHOTO OOIICHNUS;

-popMuUpOBaHUE TNPUBEPKEHHOCTH HJESIM HMHTEpHALMOHAIN3MA, APYKObI, paBEHCTBA,
B3aUMOIIOMOIIY HAPOJIOB,;

-BOCIIMTAHUE YBAXXUTEJIBHOIO OTHOILIEHUS K HAMOHAJIBHOMY JIOCTOMHCTBY JIFOACH, MX
YyBCTBaM, PEITUTHO3HBIM YOCKICHUSM;

-pa3BUTHE MTPABOBOM M MOJUTUYECKON KYIbTYpHI IE€TEH, PACIINPEHNE KOHCTPYKTUBHOIO
y4acTuss B IIPUHATHUM DPELICHUN, 3aTParuBalOlIMX HMX MpaBa U HMHTEPECHl, B TOM YHCIE B
pasnmuyHbIX  (QopMax  caMOOpraHU3alMH, CaMOYIpaBJICHHUS, OOIECTBEHHO  3HAYMMOM
JIEATEIIbHOCTH;

-pa3BUTHE B JETCKOM Cpele OTBETCTBEHHOCTH, IIPUHLMUIIOB KOJUIEKTHBU3MA H
COLIMAJIbHOW COJIMIAPHOCTH;

-popmMupoBaHue CTaOMIBHOW CHCTEMBl HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH, IIO3BOJIAIOIIMX  INPOTUBOCTOATH  HUACOJNOTMH  DKCTPEMHM3Ma, HALMOHAIU3Ma,
KceHo(poOUH, KOppYNIHUH, AUCKPUMUHAIUMU [0 COLMAJIBHBIM, PpEIMTHO3HBIM, PpacOBbIM,
HallMOHAIbHBIM MPU3HAKAM U JPYTMM HETAaTUBHBIM COLUATIBHBIM SIBIICHUSM;

-pa3paboTKy W peanu3aluio IMporpaMM BOCIHTAHHUSA, CIIOCOOCTBYIOIIMX IPaBOBOM,
COLMAJIBHOW U KYJIbTYPHOU aJlanTalyy JETel, B TOM YHCIIE IETeH U3 CEMEN MUTPAHTOB.

2. IlarproTHyeckoe BOCIMTAHUE NIPEAyCMATPHBaeT:

-(opmupoBaHue poCcCUIICKON TPaKIaHCKON UICHTUYHOCTH;

-popMupoBaHuEe NaTPUOTH3MA, YYyBCTBAa TOPJOCTH 3a CBOKO PoaMHY, T'OTOBHOCTH K
3amre MHTepecoB OTeyecTBa, OTBETCTBEHHOCTH 3a Oynymiee Poccun Ha OCHOBE pa3BHUTHSA
IIporpamMM MaTPUOTHYECKOTO BOCIWTAaHHS JAETEW, B TOM YHUCJIE BOEHHO- MNaTPHOTUYECKOIO
BOCIIUTaHUS;

-popMUpOBaHHWE  YMEHHUS  OpPUEHTHPOBATbCSI B  COBPEMEHHBIX  OOLIECTBEHHO-
HNOJUTUYECKHX IMPOLECcCcax, MPOUCXoaAIuX B Poccun u Mupe, a Takke 0CO3HaHHYIO BBIPAOOTKY
COOCTBEHHOM MO3UIUMU IO OTHOIIEHUIO K HUM Ha OCHOBE 3HAHUS M OCMBICICHHSI HCTOPUH,
JyXOBHBIX LICHHOCTEW U JOCTUKEHU HAILIEH CTPaHbl,

-pa3BUTHE YBaXCHHS K TaKUM CHMBOJIaM TIOCyAapcTBa, Kak rep0d, duar, THMH
Poccuiickoit deneparuu, K ICTOPUUECKUM CUMBOJIaM U IaMsTHUKaM OTeuecTBa;

-pa3BUTHE TOHUCKOBOM M KpAaeBEAYECKOW MAESATENBHOCTH, JIETCKOrO ITO3HABATEIIBHOIO
TypHu3Ma.

3. JIyXOBHO-HPABCTBEHHOE BOCIIMTAHNE OCYIIECTBJISCTCH 32 CUET:

-pa3BUTHUS y JIeTeil HPABCTBEHHBIX UYBCTB (4E€CTH, J0JTa, CIIPABEIIMBOCTH, MUIIOCEPAUS
U JIPYKEITI00us);



-pOopMUpPOBaHUs BHIPAKEHHOW B IOBEJACHUHM HPABCTBEHHOW IMO3UIIMU, B TOM YHCIIE
CITOCOOHOCTH K CO3HATEIILHOMY BBIOOPY 100pa;

-pa3BUTHsI COTICPEKUBAHUSA U (POPMUPOBAHUS TTO3UTHBHOTO OTHOIICHUS K JIFOJISIM, B TOM
YHCIIE K JIUIaM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI I MHBAIIUIAM;

-coAeCcTBHSI POPMUPOBAHUIO Y IETCH MO3UTUBHBIX KU3HEHHBIX OPUCHTHPOB U IJIAHOB;

-OKa3aHusl MOMOINM JEeTSIM B BBIPAOOTKE MOJEJCH TMOBEACHUS B Pa3IMYHBIX TPYIHBIX
YKU3HEHHBIX CUTYAIUSIX, B TOM YUCIIC TPOOJIIEMHBIX, CTPECCOBBIX M KOH(DIUKTHBIX.

4. JcTeTHYeCKOe BOCIIUTAHUE NPeaNnoJiaraer:
-IpUOOILIEHUE K YHUKAJIBHOMY POCCUHCKOMY KYJIBTYPHOMY HAaCJ€IHI0, B TOM 4YHCIIE
JUTEPaTypHOMY, MY3BIKQJIbHOMY, XyJ10’KeCTBEHHOMY, TeaTpaJbHOMY u

KHHEMaTorpaduieckomy,

-CO3JIaHUE PAaBHBIX JUIS BCEX JIeTel BO3MOXKHOCTEH JOCTYIA K KyJIbTYPHBIM LIEHHOCTSIM;

-BOCIIUTAHUE YBAKCHHUS K KYJIbType, S3bIKaM, TPaJuLUsIM M OObUasiM HapOJOB,
npoxkuBaromux B Poccutickor deaepanum;

-IpUOOIIEHNEe K  KJIACCHYECKMM U COBPEMEHHBIM  BBICOKOXY0>KECTBEHHBIM
OTEUYECTBEHHBIM U MUPOBBIM MIPOU3BEACHUSIM UCKYCCTBA U JIUTEPATYPHI;

-TIOMYJISIPU3aIIAS POCCUICKUX KYJIbTYPHBIX, HDABCTBEHHBIX M CEMEHHBIX 1IEHHOCTEH;

-COXpaHeHue, MOAJIEPKKH U Pa3BUTHE STHUUYECKUX KYIbTYPHBIX TPAIUIMA U HAPOJHOTO
TBOPYECTBA.

5. ®du3znyeckoe BoOcCHNUTaHWe, (opMUpOBaHHE KYJBTYPbl 3/10POBb U
IMOLMOHAJIBLHOTO 0JIAronoJy4ns BKJIKOYAeT:

-popMUpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HU;

-popMUpOBaHHWE CHUCTEMbl MOTHUBAIIMM K AaKTUBHOMY M 3J0POBOMY 00pa3zy >KU3HH,
3aHATUAM (PU3NYECKON KyJIBTYpPOU M CIIOPTOM, PA3BUTHE KYJIBTYPHI 3JJ0POBOTO MTUTAHUS,

-pa3BUTHE KYIbTYPbl O€30MAaCHON KU3HEAEATEILHOCTH, MPO(YUIAKTUKY HAPKOTHIECKON U
AJIKOTOJILHOM 3aBUCUMOCTH, TAOAKOKYPEHUS U APYTUX BPEIHBIX MTPUBHIUECK;

6. TpynoBoe BocnuTaHHE peanu3yercsi MOCPeICTBOM:

-BOCTIUTAHUS YBAXKCHUS K TPY/Y U JIIOJSIM TPY/AQ, TPYIOBBIM JOCTHKECHUSIM;

-pOopMUpPOBaHUS YMEHHH M HaBBIKOB CaMOOOCTYXHBaHHS, MOTPEOHOCTH TPYIUTHCSH,
JIOOPOCOBECTHOTO, OTBETCTBEHHOTO W TBOPYECKOTO OTHOIIEHHS K Pa3HbIM BHUJIaM TPYAOBOMH
JEeSITeNIbHOCTH, BKJIIOUasi 00yueHHe U BBIIIOJIHEHUE TOMAIIHUX 00sS3aHHOCTEH;

-pa3BUTHsSI HABBIKOB COBMECTHOM palOThl, yMeHHS paboTaTh CaMOCTOSATEIbHO,
MOOUIN3Ysl HEOOXOAUMBIE PECYpChl, MPABUIBHO OICHHMBAas CMBICI M TOCIEICTBUS CBOHUX
JICCTBUI;

-coAecTBHUsl TPOGECCHOHATHPHOMY CaMOOTPEACIEHUI0, MPHOOIIEHUs K COIUAIBHO
3HAYUMOU JEATEITHLHOCTH JIJIi OCMBICJIEHHOTO BbIOOpa mpodeccum.

7. IKO0JI0rH4ecKoe BOCIIUTAHNE BKJIKOYAET:

-pa3BUTHE DKOJOTUYECKOW KYJIbTYphbl, OEpEeKHOro OTHOLIEHUS K pPOAHOH 3eMmIle,
IpUPOIHBIM OoraTtcTBam Poccuu u mupa;

-BOCTIUTAaHUE YYBCTBA OTBETCTBEHHOCTH 33 COCTOSIHHUE MPHUPOJHBIX PECYPCOB, YMEHUM H
HaBBIKOB Pa3yMHOr0 MPHUPOAOINOIB30BAHMS, HETEPNUMOr0 OTHOUIEHUS K JACHCTBUSM,
MIPUHOCSIIIMM BpPE]T YKOJIOTHH.

8. LeHHOCTH HAYYHOTr0 MO3HAHUSA MOAPa3yMeBaeT:

-COZICMCTBHE MOBBIIIECHUIO MTPUBJIEKATEILHOCTH HAYKH JJISl OJIPACTAIOIIETO MOKOJICHHUS,
MOAJIEPKKY HAyYHO-TEXHUUECKOT0 TBOPUYECTBA ACTEH;

-CO3JIaHUE YCIOBUM IS MOJIy4YEHHUs JEeThbMH IOCTOBEPHON MH(GOPMAIIUU O EPEIOBBIX
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXxecTBa palluOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalimoHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHH. T pUroHOMeTpUUecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

MHO)€eCTBO, OIepauy Hajl
MHOXeCTBaMU. JluarpaMmpl
Ditnepa—Benna

PanumonannHBIC YKCHA.
OOBIKHOBEHHBIC U JICCITUYHBIC
poOu, IPOLIEHTHI, 0ECKOHEUHBIE
MIEPUOUYSCKHE TpoOH

Apudmernueckue onepanuu ¢
palOHAIbHBIMH YHCIIAMU,
peoOpa3oBaHus YHUCIOBBIX
BBIPA)KCHUI

[Ipumenenue npobeii 1 IpPOLEHTOB
JUIS PELLIEHUs IPUKIJIAJHBIX 3a7a4 U3
Pa3IMYHBIX OTpAcIeH 3HAHUM U
peanbHON KU3HU

[Tpumenenue apoGeil 1 MPOLEHTOB
JUISL peIIEHUs TPUKIIAHBIX 3a/1a4 U3
Pa3IMYHBIX OTpACcied 3HAHUM U
peanbHOM )KU3HU

JleficTBUTENIbHBIE YHUCIIA.
ParnmonanbsHbIe 1 HppallMOHATIBHBIE
4ucia

Apudmerndeckre onepaum ¢
NeHCTBUTENbHBIMHU YUCIaMU
[TpuOnmxEHHBIE BBIYUCIICHUS,
IIpaBWJIa OKPYIJIEHUS, IPUKHUJIKA U

https://alexlarin.net/https://resh.edu.ru/about

https://math-ege.sdamgia.ru/
http://window.edu.ru/window/catalog
https://mathlesson.ru/node/890




OIICHKA pE3yjibTaTra BBIUMCIICHHI

10
11
12

13

ToxxaecTBa U TOKIECTBEHHBIC
peoOpa3oBaHus

YpaBHeHHE, KOPEHb YPAaBHEHUS
HepaBeHcTBo, perieHne HepaBeHCTBA
Meron uHTEpBAJIOB

Pemenue nensix u Apo6HO-
palMOHAIBHBIX YPABHEHUH U
HEPaBCHCTB

R

14

KontponbHas paboTa mo teme
"MHOXecTBa palluOHAIBHBIX U
JNIEHCTBUTEIBHEIX YHCETL.
PanmonansHbIe ypaBHEHUS U
HEpaBEHCTB"

15

®ysKuws, criocoOb! 3a1aHUs
¢bynkuuu. Bzaumao oOpaTHbIe

byHKIIUU

16

17

18

I'padux Gpynkuu. O6macts
OTpesieNIeHUs] 1 MHOXKECTBO 3HaYEHUM
¢bynkuuu. Hynu ¢pyskuuu.
[IpoMexyTKH 3HAKOIOCTOSIHCTBA
YETHble U HEYETHDBIE (PYHKITUH

CreneHsb ¢ 1IEeTbIM MTOKa3aTeNEM.
CrangaprtHas ¢popMa 3amucu
JeMCTBUTENILHOTO YHCIa

19

20

Vcnonb3oBaHue moaxoasmeit popmbl
3aMycy JeMCTBUTEIbHBIX YHCEIN IS
peleHust MPaKTUYECKHUX 3a/1a4 U
MIPE/ICTaBICHUS] TAaHHBIX

CrenenHast QyHKIUS C HATypaJIbHBIM
U LeJILIM IToKa3aTejieM. E€ cBoiicTBa
u rpaduk




Apudmerndeckuii KOpeHb

21 HaTypaJIbHOM CTEIIEHU

29 ApH(bMeTHthCKHﬁ KOPEHb
HaTypaJIbHOM CTENEHU

23 CaoiicTBa apUI/I(bMeTI/I‘IeCKOFO KOpHSI
HaTypaJIbHOM CTENEHU

o4 CaoiicTBa apvn(bMeTI/Iqecxoro KOpHS
HaTypaJIbHOM CTENEHU

o5 CaoiicTBa alf)vI/I(bMeTquCKoro KOpHSI
HaTypaJIbHOM CTENEHU

2% JeiicTBus ¢ a}’jH(i)MeTI/I‘leCKI/IMI/I
KOPHSIMHU N—OM CTENEeHU

27 JlencrBus ¢ aIgl/I(i)MeTI/I‘{eCKI/IMI/I
KOpHSIMH N—O CTENEHU

28 JeiicTBus ¢ aBHQ)MeTquCKHMH
KOPHSIMHU N—OM CTENEeHU

29 JlencrBus ¢ aIBH(l)MeTquCKHMH
KOPHSIMH N—Ol CTENEHH

30 Hencrsus ¢ a[jI/I(I)MeTI/I‘leCKI/IMI/I
KOPHSIMH N—OM CTENEeHH

31 Pemenune HppalMOHaIbHBIX
YpaBHEHUI U HEPABEHCTB

32 Pemenne HppalMOHaIIbHBIX
YPaBHEHUI U HEPABEHCTB

33 Pemenune HppalMOHalIbHBIX
YpaBHEHUI U HEPABEHCTB

34 Pemenne MppalMOHaIIbHBIX
YPaBHEHUI U HEPABEHCTB

35 Pemenue HppaLHOHaIbHBIX
YpaBHEHUI U HEPABEHCTB

36 CgoiicTBa 1 rpaduk KOpHs N-0i

CTCIICHHU




CaoiicTBa 1 rpaduK KOpHS N-0i

37
CTCIIEHH
KonTponbHas pabota mo Teme

38 "Apudmerrndeckuii KOpeHb N—oi
crenenu. MppanuonanbHbie
ypaBHEHUS U HEpaBEHCTBA"

39 CuHyc, KOCHHYC ¥ TaHTE€HC
YHCIIOBOTO apryMeHTa

40 CuHycC, KOCUHYC U TaHT€HC
YHCIIOBOTO apryMeHTa

41 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMEHTa

42 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMEHTa
TpuronomeTrpudeckas OKpy>KHOCTb,

43 onpeelIcHuE TPUTOHOMETPUUSCKHIX
(G YHKIIUH 9MCIOBOTO apryMeHTa
TpuronomeTpudeckas OKpPyXKHOCTb,

44 orpeaeNieHue TPUTOHOMETPHUYECKHUX
(YHKIMI YUCTIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUIECCKUE
bopMmyIbI

16 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIbI

47 OCHOBHBIE TPUTOHOMETPUYECKHE
(hopMyIIbI

48 OCHOBHBIE TPUTOHOMETPHUICCKUE
bopMmyIbI

49 IIpeoOpaszoBanue }
TPUTOHOMETPUYCCKHUX BBIPAKCHUN

50 [IpeoOpa3zoBanue

TPUTOHOMCETPHUYCCKUX BLIpa)I(CHHf/'I




51

52

[IpeobpazoBanue
TPUTOHOMETPHYECKHUX BBIPOKCHUIN
[TpeoOpaszoBanue
TPUTOHOMETPHYECKUX BBIPAKECHUI

53

54

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKCHUN
Pemenue TpuroHoMeTprudeCcKuX
ypaBHEHUI

55

56

57

Peurenne TpuroHoMeTpu4ecKux
YpaBHEHUU

Pemenne TpuroHoMeTpu4eCcKux
YpaBHEHUU
Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

58

59

Pemenne TpuroHoMeTpu4eCcKux
YpaBHEHUU
Pemrenne TpuroHoMeTpu4eCKuX
ypaBHEHUH

60

KonrtponbHas pabora no Teme
"®opMyJibl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHeHUs"

61

62

IlocnegoBaTenbHOCTH, CITOCOOBI
3aJaHus IMOCIIeI0BATEIbHOCTEH.
MOHOTOHHEBIE ITOCIEA0BATEILHOCTH

Apudmerrueckas U reoMeTpuyecKas
nporpeccuu. Mcnonb3oBanue
MIPOrPECCUU JJISl PELICHHS] peaIbHbBIX
3aJ1a4 IPUKJIAJHOTO XapaKTepa

63

beckoneuno yOsiBaromas
reomeTrpuueckas nporpeccus. Cymma
0ecKoHeuHO yObIBaroLIeH
Tr€OMETPUYECKON TPOTPECCUU




64 dopMyita CII0KHBIX TPOIIEHTOB 1

65 dopMyita CII0KHBIX TPOIEHTOB 1
O0001enue, cucTeMaTH3alUs

66 3HaHUi 3a Kypc anreOpbl 1 Haval 1
MaremaTuyeckoro ananusa 10 kiacca

67 Hrorosas koHTposbHas paboTa 1
O0001IeHre, cucTeMaTH3aLUs

68 3HaHUH 3a Kypc anreOpsl 1 Havyam 1
MaTemaTnueckoro ananusa 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

CreneHb ¢ palrOHAJIBHBIM IIOKAa3aTCJIEM

KoanyecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

CBoiicTBa cTeneHu

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
palnoHaIbHbIE CTETIEHU

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAIITIX
palnoHaIbHbIE CTETICHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX
palroHaIbHBIE CTETICHH

IToka3zaTennHEIC YpaBHCHHA U HCPABCHCTBA

© 0 N O

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA
ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

11

Iloxa3aTenbHble ypaBHEHUS U HEPABEHCTBA
[Toka3zarenbHas (GyHKIHMSA, €€ CBOWCTBA U
rpaduk

A R

12

KonTposabHas padora no teme "Crenens ¢
pannoHanbHBIM nokaszareneM. [lokazaTenbHas
¢ynknus. [TokazarenbHbIe ypaBHEHUS U
HepaBeHcTBa"

13
14

Jlorapudm uucna

JlecaTuuHbIE U HATYypaJIbHBIE JTOTapHPMbI




[IpeobpazoBanue BeIpaxXeHUU, COEPKAIINX

15 1
JorapudMbl

16 [IpeoOpazoBanne BEIpAXKEHHIA, COACPIKALIIX 1
J0rapupMbl
[IpeoOpasoBanue BEIPAKEHUI, COLEPKALIAX

17 ’ 1
JorapudMbl

18 [IpeoOpazoBanne BBIpAXKEHHIA, COACPIKALIIX 1
norapudmbl

19 Jlorapugmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA 1

20 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA 1

21 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1

22 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA 1

93 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U 1
rpaduk

24 Jlorapugmuueckas pyHKIuUs, €€ CBONUCTBA U 1
rpaduk

o5 Tpuronomerpuueckue GyHKIUH, UX CBOICTBA 1
u rpaduKu

26 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA 1
u rpaduKu

97 Tpuronomerpuueckue GyHKIUH, UX CBOICTBa 1
u rpaduKu

28 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA 1
u TpaduKu

29 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

31 [TpuMepbI TPUTOHOMETPHUECKUX HEPABEHCTB




32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KonrtponbHas pabora no reme
"Jlorapudmuyeckast pyHKIuUS.

33 Jlorapugmuueckue ypaBHEHUS U 1
HepaBeHCTBa. TpuroHoMeTpruyeckue QyHKIUN
U ux rpaduku. TpuronomMeTpudeckue
HepaBeHCTBA"

34 HenpepsiBable pyHKINN 1

35 Metoa HHTEPBAJIOB ISl PEIICHUS HEPAaBEHCTB 1

36 MeTtoxa HHTEpBaIOB /JIs pEIICHUS] HEPABEHCTB 1

37 [TpousBoaHas GyHKIHH 1

38 [IpousBoanas pyHKIUN 1

39 ['eomerpuueckuii U GU3NIECKUN CMBICIT 1
MIPOU3BOIHOM

40 ['eomeTrpuueckuii 1 GpU3NYECKUIl CMBICI 1
MIPOU3BOJHOMN

41 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIMA

42 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (HYHKLIUI

43 [IpousBogHast CyMMBI, IPOU3BEICHUS, 1
YacTHOTO (PyHKIUH

44 [Tpon3BoiHAs CyMMBI, TPOU3BEICHHUS, 1
Y4acTHOTO (PYHKIIMH

45 [Tpou3BoHAS CYMMBI, TPOU3BEICHHUS, 1
4aCcTHOTO (PYHKIIMH

46 [TpuMeHeHre IPOU3BOTHON K UCCIIEIOBAHHIO 1
(GyHKINH HA MOHOTOHHOCTD U DKCTPEMYMBI

47 [Ipumenenne Mponu3BOIHON K HCCIIET0BAHUIO 1




(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

HpI/IMeHeHI/IC HpOHSBO,Z[HOﬁ K UCCII€JOBaHUIO

48 (GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

49 [TpuMeHeHne NpPOU3BOIHOMN K UCCIIEI0BAHUIO
(GyHKLUH HA MOHOTOHHOCTb U SKCTPEMYMBI

50 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTPE3Ke

51 HaxoxeHre HanOoJIbIIero 1 HAMMEHbILETo
3HaYeHHs (YHKIIUU Ha OTPE3Ke

59 HaxoxeHre HanOoJIbIIero 1 HAaMMEHbILETo
3HaYeHUs (PYHKIUU Ha OTpE3Ke

53 Haxoxnenne HanOobIIEro 1 HANMEHBILETO
3Ha4YeHHs (YHKIIUU Ha OTPE3KE

54 HaxoxeHre HanOoJIbIIero 1 HAaMMEHbIETo
3Ha4YeHUs (YHKIIUU Ha OTPE3KE

55 HaxoxeHre HanOobIIero 1 HAaMMEHbIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke
[IprMeHeHne MPON3BOIHOM I HAX 0K ICHUS
HAWIY4IIEero peueHus B IPUKIaTHbIX

56 3aja4dax, 1JIs ONpPeeJIEHUs] CKOPOCTH
npoiiecca, 3aJJaHHOro (opMyIIoi Uiu
rpaduKom

57 KonTponbnas pabota no teme "IIponsBoanas.
IIpuMeHeHne npon3BoaHOM"

58 [TepBooGpasnas. Tabnuma nepBooOpa3HbIX

59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

60 WnTerpan, reomeTpuueckuii 1 pu3nyecKuii

CMBICJT MHTETpaia




WuTerpan, reomeTpuueckuid 1 pu3nyecKuii

61 CMBICJI HHTETpaJIa

62 WuTerpan, reomeTpuueckuii 1 pu3nyecKuii
CMBICTT HHTETpajia

63 Brruucnenne uHTErpana no Gopmyie
Herorona—JleliOuuma

64 Brruncnenue wHTErpana no Gopmyie
Herorona—JleliGuuia

65 Brruncnenue waTErpana mo Gopmyiie
Herorona—JleiiOuuma

66 Boruncnenue unrerpana no ¢gopmyie
Herorona—JleliGuuia

67 CucreMbl TUHEHHBIX YpaBHEHUN

68 CucTembl TUHEHHBIX YpaBHEHUN

69 Pemenue npukiaHBIX 33/1a4 ¢ TTOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

20 Pemenue npukia HBIX 33/1a4 ¢ TTOMOIIBIO
CHCTEMBI JINHENHBIX YPaBHEHUI
CucreMbl U COBOKYITHOCTH LIETIBIX,

7 paloHaIbHBIX, HPPAIMOHATBHBIX,
MOKa3aTeNbHbBIX, JOrapu(HMUUECKUX
YPAaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

79 parroHaIbHBIX, UPPAIMOHATBHBIX,
MOKA3aTeNbHBIX, JOrapu(HMUUECKUX
ypaBHEHU U HEPABEHCTB

73 CucreMbl U COBOKYITHOCTH LIETIBIX,

palOHAJIBHBIX, UppAllUOHAIBbHBIX,




NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
PpaluOHAJIbHBIX, UPPALIMOHAIBbHBIX,

4 NOKa3aTeJIbHbIX, JIOTAapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUN 115
peleHusl ypaBHEHUN U CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKUUN A7
pEILIEHUs] ypaBHEHUI U CUCTEM
[IpuMeHeHne ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PEIICHNI0 MaTeMaTHUYEeCKUX
3aJa4 ¥ 3a/1a4 U3 pa3JInyHbIX 00JIacTel HayKu
Y peajbHOMU KU3HU

78 KonTtponpHast pabora no teme "MuTerpan u
ero npumeHeHus. Cucremsl ypaBHeHUI"

79 HarypanbHsle 1 niensle 4ucia B 3ajja4ax U3
peaIbHOU KU3HU

80 HarypanbHble 1 1ienple yncia B 3ajja4ax u3
peaIbHOU KU3HU

81 HarypanbHble 1 1enple yncia B 3ajja4ax u3
pEATbHOM )KU3HU

82 [Ipu3Haku qeIMMOCTH LEIBIX YNCEN

83 [Tpru3HakK AETUMOCTH ENBIX YHCEIT

84 [Ipu3Haku qeIMMOCTH LEIBIX YNCEN

85 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUSA

86 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS




3HaHUHU. YpaBHEHUs

87

88

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUSA

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU. Y paBHEHUS

89

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHUU. YpaBHEHUSA

90

91

[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS
3HAaHUU. YpaBHEHUS

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HaHui. HepaBeHcTBa

92

93

94

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHcTBa
[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALMS
3HaHui. HepaBeHcTBa
[ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui. HepaBeHcTBa

95

96

97

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui. CucTeMbl ypaBHEHUN
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHui. CrucTeMbl ypaBHEHUN
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui. OyHKUIKH

98

99

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. yHKIMH

Hroropas KOHTpPOJIbHAA pa60Ta

100

HtoroBast KoHTpoJIbHAs paboTa




O060061eHne, cucTeMaTu3anus 3HaHUK 33 KypC

101 anreOpsl ¥ HaYaJl MAaTEMAaTHYECKOTO aHAIM3a 1
10-11 kmaccos
O6o0061enne, cucTeMaTu3anus 3HaHUK 33 Kypc
102 anreOpbl U HAYall MAaTEMAaTUYECKOTO aHaTN3a 1
10-11 xnaccos
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






