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MNOACHUTEJIbHAS 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CPEIHEro oO0mero oOpa3oBaHUs, C YIETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHH, MPEIbIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPAaaUIMKA POCCHIICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHusl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4YEeCKOrO aHaIM3a» SIBIIETCS OJHUM W3 Hamboiee
3HaYUMBIX B MPOTpamMMe CTapIIel MIKOJbI, MMOCKOJBKY, C OJIHOM CTOPOHBI, OH OOecleyuBaeT
MHCTPYMEHTAJbHYIO0 0a3y /s HM3y4eHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApPYyrou
CTOpPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YalllUXCs Ha YpPOBHE,
HEOOXOMMOM /ISl OCBOCHHUSI KypCOB WH(MOPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamMkax aHHOrO Kypca ydaiuecs OBJIaJeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KOTOpast (POpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anrebpbl 1 Hayaln MaTeMaTUYECKOTO aHAllM3a 3aKJIabIBA€T OCHOBY JJISl YCIEIIHOTO
OBJIAJICHUS 3aKOHaMM (U3UKH, XUMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHACHLUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIb30BaTh MX B IOBCEIHEBHOW KM3HU. B TOXKE
BpeMs OBJIaJIeHHE aOCTPaKTHBIMHM U JIOTMYECKU CTPOTMMHU MaTeMAaTUYECKUMHU KOHCTPYKIUSMU
pa3BUBAaeT YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb YTBEPKIACHMUS,
UCIIONIb30BaTh 0000IIeHne U KOHKpETH3aluio, abcTparupoBaHHE U aHAJOTHIo, (OpMHUpYET
KpeaTUBHOE U KPUTUYECKOE MbIIIeHHE. B Xo/e n3ydenus anreOpbl 1 Hadajl MaTeMaTUYECKOro
aHaJu3a B CTapLIEd HIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PELEHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO  TOCTPOEHUS MaTeMaTUYeCKUX MOJENed  pealbHbIX CUTyallud U
WHTEpPIpPETAlMM TOJIYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEHl B NpUpOJIe, HayKe U B HMCKYCCTBE, C BbLAAIOIIMMHCI MaTeMaTHYECKUMHU
OTKPBITUSIMU M UX aBTOpPaMH.

Kypc obmnamaer 3HaYMTENbHBIM BOCHUTATEIBHBIM MOTEHIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOIUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaKk ©W 4epe3 crneuupuky ydeOHOH JESITENBHOCTH, TpeOyrolel CcaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAODKUTENIbHOW KOHLEHTPAMM BHUMAaHHUS U  OTBETCTBEHHOCTH 3a
MOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajlaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

CrtpykTypa Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHallM3a» BKIIIOYAET CIEAYIOIINe
CoJIepKaTebHO-METOANYECKHe JHUHUM: «Uucna U BeUUCHECHUS», «DyHKIMH U Trpaduxm»,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHOBHBIE conepikaTelbHO-METOINYECKHE JTUMHUM H3Y4aroTCsl HAa MPOTSKEHUHM IBYX JIET
o0y4yeHHs B cTapuiei IIKoJe, eCTECTBEHHO JOMOJHSIS JIpYr Jpyra M IOCTENEHHO HaChIAsCh
HOBBIMH TeMaMH U pa3fenaMu. JlaHHBIM Kypc SBJISE€TCS HWHTETPAaTHUBHBIM, IOCKOJBKY
oObenuHseT B ce0e coiepKaHuEe HECKOJIbKMX MaTeMaTH4YeCKUX JUCLUILIMH: anredpa,
TPUTOHOMETPHSI, MaTeMaTHUYECKHI aHaIn3, Teopust MHOXKecTB U Jp. [lo Mepe Toro kak y4amuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHUM allaparoM, y HHX IMOCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyI0 MOJIeNb pPeabHOU
CUTyalluu, NMPUMEHITh 3HAHUs, MOJyYeHHbIE B Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO



aHaM3ay, IS PEIICHUS CaMOCTOSTENhHO C(hOpMyIHpOBAaHHONW MaTEeMaTHYECKOW 3amadd, a
3aTeM MHTEPIIPETUPOBATh MOJYYCHHBIN PE3YIITAT.

CognepxxarenpHo-MeTOAMUECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe ObLJI0O HAyaTo B
OCHOBHOH mIKoJie. B crapmiell mkone ocoboe BHUMaHHE yaenseTcss (HOpMHUPOBAHUIO MPOUYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIUX B ce0s MCIONB30BAHHE PA3IWYHBIX (HOpPM 3amucu
JNEUCTBUTENIPHOTO YHWCJA, YMEHHE pAIMOHAIIBHO BBIMIOJHATh JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
UCII0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCs HAa TMPOTSHKCHHHU BCETO OOYYCHHS B
CTaplied WIKOJe, IOCKOJBbKY B Ka)XJOM paszJelne MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIIUX 3aaa4d. OOy4Jaromuecs: OBIaeBaIOT PA3IMYHBIMA METOIAMHU PEIICHHUS IIEIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENIbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOIB3YIOTCS MIPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBININX U HAMMCHBINUX 3HaYeHUH QyHKIMU. [laHHas comepikareibHas JTUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
LEJbIX, PAIlMOHAIBHBIX, HPPANMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXCHHH, COJEp)KAIIMX CTeNeHu W Jorapudmbl. brarogaps m3ydeHuro anredbpanveckoro
MaTepuaa MPOUCXOIUT JATbHEHIIee Pa3BUTHE ATOPUTMHYECKOTO M a0OCTPAKTHOTO MBIILICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TpeICTaBICHUsS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJIC€ PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHUs] IPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3a/]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKAa HAYKH.

CopepxarenpHo-mMeTonuyeckass JUHUS «DyHKIUU U TpadUKH» TECHO MeperuieTaeTcs ¢
JpYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KakKOM-TO CMbICIE 33Ja€T IMOCIEI0BATEIbHOCTh
U3ydeHus Marepuana. lV3ydueHue CTENEHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWMCTB W TpadUKOB, HCIOJIb30BaHHE (YHKIMI s
pelieHuss 3a1a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M pPEaNbHON >XKM3HH TECHO CBS3aHO KakK 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 (QYHKIHUH, CTPOUTh HX TpaduKu.
Marepuan »TOM coaepKaTelbHOM JIMHUM HAllEJIeH Ha pa3BUTUE YMEHHM U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIpAXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B  pasnuyHoi  (dopme:
aQHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AINH,
MCIIO0JIb30BAaHUIO aHAJIOT .

ConepkarenbHast muHusa «Hadana maTeMaTHYecKOro aHajanu3a» MO3BOJISIET CYIIECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTUYeCKUX, TaK M MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarolIuMcs, Y
KOTOPBIX TOSIBIIAETCS BO3MOXXHOCTH MCCIEAOBATh U CTPOUTH rpaduku HYHKIIHH, ONPEesaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHMSI MAaTeMaTHYEeCKUX MOJENIEeH pealbHbIX CHUTYyalUuld, HaXOXICHUS
HAWIy4IIero PENICHUs B MNPHUKIATHBIX, B TOM YHCIE COLUMAIBHO-DKOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHalMu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(GhOpMaTbHO-TOTHYECKOTO W KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUM pPACIO3HABATh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIT O
BBIJIAIONITUXCSl pe3yJabTaTax, MOJYyYEHHBIX B XOJI€ PAa3BUTHS MaTeMaTHKU KaKk HAyKd, W HX
aBTOpax.



CopnepxaTenbHO-METOANYECKAsT TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeO0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pasleibl MAaTeMATHKM W €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIe MAaTEMaTUYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [loaromy BaXHO 1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOT0 MOJICIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHU 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl U
MaTEMaTUYECKOT0 aHajlu3a M MHTEPHpPETAlUU IIOJYyYEHHBIX pe3yibTaToB. Takue 3agaHus
BIJICTEHBl B Ka&XIbli M3 DPA3feiiOB IIPOrpaMMBbl, IOCKOJIBKY BECh MaTepual Kypca LIMPOKO
MCIIOJIb3YETCS JJIsl pEeLIeHUs IPUKIAIHBIX 3a1ad. [lpu pemennn peaabHbIX IPAKTHUYECKUX 3a/1a4
yyaliyecss — pa3BUBAalOT  HAONIOAATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIOIB30BATh AHAIOTHIO, 0000mIaTh M KOHKPETH3HPOBATH IMPOOIIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs MNPUKIATHBIX 337ad OpraHuszyercs B
IIpoLIecCe U3YyUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miane Ha U3y4eHHE Kypca ajureOpbl U Havajdl MaTeMaTHYeCKOro aHajau3a Ha 0a30BOM
ypOBHE 0TBOAMTCA 2 yaca B Hezento B 10 kiacce, Bcero — 68 yacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanehele uncia. OObBIKHOBEHHbIE M JI€CATUYHbIE APOOH, MPOLEHThI, 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.

JlelicTBuTenpHble yKcaa. PanyoHalbHble U MppaLMOHAIbHbIE Yucia. ApU(MeTHdYecKue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEéHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas gopma 3amucu JAeHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxofsmied QopMmbl 3amucu  JACHCTBUTEIbHBIX YHUCEN Ul pPELIeHUs
IIPAaKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmerndeckuil KopeHb HaTypalbHOW cTemeHu. JledicTBus ¢ apudmeTudyecKkuMu
KOPHSIMH HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE PE0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBA. Mertog
WHTEPBAJOB.

Perienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemrenne nppanimoOHaIBHBIX YPaBHEHUN U HEPaBEHCTB.

Penienne TpUroHOMETPUUYECKUX YPABHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHMX 3aJad M 3aJ1ad U3
pa3INYHbIX 001acTe HAYKU U pealbHOM KHU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoOsl 3ananust GyHkuun. I'padux Gynxnun. Bzanmuo oOpatHblie GyHKINN.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIUsI ¢ HaTypaJbHBIM U IENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (PYHKIMN
YHCIIOBOI'O apryMEHTA.

Hayana maTreMaTHyecKoro aHajam3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  33JaHUsl  IOCHENOBaTeIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUEcKO MpPOTrpecCUu.
dopMyna CIOXKHBIX IIPOLEHTOB. Crnonb30BaHuE MPOTrpecCUu Ul PELICHUS pEealbHBIX 3aaad
MIPUKJIAHOTO XapakKTepa.

MHuoxecTBa H JIOTHKA

MHoOkecTBO, onepanuu HajJ MHoxecTBaMu. [[narpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisi OIMCAaHUS pPeajbHBbIX IPOLECCOB U SIBICHUMU, NpU
pelIeHnn 3a7a4 U3 IpYTux y4eOHbIX MIPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenue y4yeOHOro mpenmera «MaTeMaTHKa» JOJDKHO OOeCreuyuBaTh JOCTHIKEHHE Ha
YpOBHE cpelnHero ooimiero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3ylbTaThl OCBOCHHS MPOTpaMMbl ydeOHOro mnpeamera «MareMaThuka»
XapaKTePU3YIOTCS:

I'paxknanckoe BoCIUTaHHUE:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TO3MIMHM OOydYaroerocs KaKk aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYpP, SBJIICHHH, NPOLEAYyp Tpa)KIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTproTrueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
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.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUSL:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIEroO.

DcTeTUYeCcKOe BOCIIUTAHUE:

3CTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIOYAas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pPOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (u3nueckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPU 3aHATHUIX CIIOPTUBHO-030POBUTEIHHON
JIeSITeIbHOCTBHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOJIOOHUS; MHTEPECOM K PA3IUYHBIM
chepam npodeccroHaTbHON NIeITeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oynymieil nmpodeccun u peaaTn30oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUH PAKTUISCKUX 3a7]a4 MAaTEMaTHIECKON HAPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUC:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphbl, TMOHUMAHHUEM BIHUSHUS COIUATBHO-
HSKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONW U COIMAIBHOW CpeAbl, OCO3HAaHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN IS pelIeHHs 3a7ad B O00JIaCTH OKPYXKAIOUIeH Cpelbl, MIIaHHPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCTEACTBUMN TSI OKPY>KAFOIIEH CPeJIbl.

[leHHOCTH HAyYHOTO MO3HAHUSL:



c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTUKH, TOHUMaHUEM MaTeMaTUYeCKOM HayKu Kak cdepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHKH M MaTeMaTU4ecKo KyJIbTYpOH KaK CpPEJACTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYIO M  HCCIIEJOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO npeamera «MaremaTrukay
XapakTepU3yIOTCd  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCATbHLIMU — PecyIsimUSHbIMU
OelcmeusIMuU.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecnevusaom Gopmuposanue 6a3068blx
KOZHUMUBHBIX NPOYECCo8 00YyUarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIowWe20 Mupd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomams ¢ ungopmayueti).

ba3oBbie nOrMYECKHE NEUCTBHS:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMATHUECKUX OOBEKTOB, MOHATHUH,

OTHOIICHUN MEXIy TOHATHSAMH, (OPMYIUPOBATH OIPEACICHUS TOHATHH;, YCTaHABIUBATh

CYIIECTBECHHBIA MPHU3HAK KIacCH(PUKAIINN, OCHOBAHUS JUIsI 0OOOIICHUS U CPABHEHUS, KPUTCPUU

MIPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH W NPEOOPA3OBBIBATH CYXJICHHUS: YTBEPAUTEIbHBIC U

OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

BBISIBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEYHS B (paKTaX, TaHHBIX,

HAOJIIOJICHUSX U YTBEPKACHHSX; TpeJiaraTh KPUTCPUU Uil BBISABICHUS 3aKOHOMEPHOCTEH U

MNPOTHUBOPEUHNL;

JIeNIaTh BBIBOJIBI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W HWHIYKTUBHBIX

YMO3aKJTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIBHO JIOKA3aTeIhCTBA MATEMAaTHYECKUX YTBEPXKICHHUH (TpsSMble W OT

MPOTUBHOTO), BBICTpAaWBaTh AapPryMEHTAIMIO, TPUBOAUTH MPUMEPHl U  KOHTPIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BBIOMpaTh Ccmoco0 pelieHus y4eOHOW 3ala4y (CpaBHUBATh HECKOJIBKO BapHAHTOB pPEIICHUS,

BbIOMpaTh HanOoIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).
ba3oBble nccnenoBaTebCKue ICHCTBUS:

UCIIONIb30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HWHCTPYMEHT TMO3HaHUS; (HOPMYIHPOBATH

BONPOCH], (UKCHPYIOIIHE MPOTUBOpEeUYHe, MpobieMy, ycTaHAaBIUBAaTh HCKOMOE W JaHHOE,

(GopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUIO, MHEHHE,

MPOBOANUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEOBAHNE IO YCTAHOBJICHHUIO

OCOOCHHOCTEH MaTeMaTHYecKOTo OOBEeKTa, SBICHUS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH

MEXy 00bEKTaMH, SBICHUSMH, POIIECCAMU;

CaMOCTOSITENIbHO (OPMYyJTUPOBaTh O0OOMIEHUS W BBIBOABI 1O pPe3yJbTaTaM IPOBEIAEHHOTO

HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U

0000I1IEHHI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIIBHTATh MPEATIOIOKEHUS O €ro

Pa3BHUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

BBISBJIATH JACPUIMTH WH(OOPMAIMH, JAaHHBIX, HEOOXOAMMBIX I OTBETAa HA BOMPOC M JUIS
peIIICHUS 33]1a9H;



BBIOMpaTh ~ MHPOpPMAIMIO W3  HUCTOYHUKOB  PA3IMYHBIX  TUIOB,  aHAJU3UPOBAThH,
CHUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
IPECTaBICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIINIO, MPEJICTaBIATh €€ B pa3iMuHbIX (Qopmax, HUIUIIOCTPUPOBATH
rpauvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIHH IO CAMOCTOSATENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHugepcanvhvle KOMMYHUKAMUGHBIE Oelicmsus, 00ecneuudarom c@hopmuposanHoCmsy
COYUANBHBIX HABLIKOB 00YYAIOUUXCA.

OO61ueHue:

BOCIPUHUMATH U (POPMYIHPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIICHUS;
SCHO, TOYHO, TPAMOTHO BBIpaXKaThb CBOIO TOYKY 3pPEHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHHUSI 110 X0y PEIICHHUs 3a7a4l, KOMMEHTUPOBATh MOJIY4YCHHBIN pe3ybTar;

B xole OOCyXIeHHs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYKIAeMOW TeMbl, MpOOJIeMBbl,
pelaeMoil 3aa4um, BBHICKA3bIBaTh WJCH, HAICJICHHbIE HAa MOUCK PELICHHsI; CONOCTaBISATh CBOU
CYXJICHUS C CYKACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPY)KMUBATh PAa3IM4KMe U CXOICTBO
MO3UIHI; B KOPPEKTHOU (hopme (HOpMyIUpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

OpPEACTaBIATh PE3yJAbTaThl PEIICHHUS 3a/Ja4yd, OHKCIEPUMEHTAa, WCCIECOBaHUs, TIPOCKTA;
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOCHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

MOHMMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYAIbHON pabOThl MpHU
pemieHnn y4eOHBIX 3a/Ja4, MPUHUMATh LEIb COBMECTHOH JESATEIBHOCTH, IUIAHUPOBAThH
OpraHHU3aIMI0 COBMECTHON paboThl, pacmpelenarTh BUABI padoT, TOTOBapHBaThCs, OOCYKIATh
MPOILIeCC U PE3yIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TIpynmnoBbiX (opmax paboTel (oOCykaeHus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbI» U HHBIE); BBIMOJIHATH CBOIO 4YacThb pabOThI MU KOOPIWHUPOBATH CBOM JEUCTBUA C
JOPYTUMH 4JI€HAMH KOMAaHJbI, OIICHWBAaTh KAdeCTBO CBOETO BKJaJa B OOMIMH MPOIYKT IO
KpUTEpUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlCio8blx
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3anus:

COCTABIIATh IJIaH, AJTOPUTM pELICHHs 3ajaud, BbIOUpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMAaIHH.

CaMOKOHTpOJIb:

BJIQ/IETh HABHIKAMHU TO3HABATENHHOW pedIeKCHMH KaK OCO3HAHUS COBEPIIAEMbBIX JEHCTBUU U
MBICIIUTENIBHBIX ~ IPOLIECCOB, HMX  PE3YyNbTaTOB; BIAJETh CIOCOOAMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3ysibTaTa pelleHrs MaTeMaTUUeCcKOH 3aauu;

OpeIBUIETh TPYIHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IIpH pELIEHWH 3aJaud, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yibTaTa LENU U YCIOBUSAM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU
HEIOCTHXKEHUS  PE3YyNbTAaTOB  JESATEIbHOCTH, HAXOMUTh  OIIMOKY, JaBaThb  OLICHKY
NPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

OcBoenune yueOHOTO Kypca «Anredpa W Hadaja MaTeMaTHUYECKOTO aHajdn3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO 00ECIeurBaTh JOCTHXKEHHE CIETYIOIUX MpeaMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTaTOB:



10 KUIACC

Yuciia 1 BBIYMCJICHUSA

OnepupoBaTh NOHATHUSAMH: PALMOHATBHOE U JICHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAs M
JecATUYHas ApoOb, IPOLIEHTHI.

BremonsaTe apudmeTHyeckue Onepalud C pPAlUOHAIBHBIMU M JIeHCTBUTEIBHBIMU
YHCIIaMH.

BomonsaTe npuOnmKEHHBIE BBIYMCICHHS, HCIONb3YS TNpaBWIa OKPYIJICHUS, JENaTh
INPUKHUIKY U OLIEHKY Pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HMOHATHSAMH: CTEIIEHb C IEJBIM TOKa3aTeieM; cTaHaapTHas (Gopma 3amucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYPaJbHOM CTENEHH; MCIIOJIb30BaTh MOAXOIAILYI0 (opMy
3anMcy JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHbBIX.

OnepupoBaTh MOHATHUAMHU: CHHYC, KOCHMHYC M TaHIE€HC IPOU3BOJIBHOTO YIJIa;
UCTIOJIb30BAaTh 3aMCh TPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHUH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; 11€JI0€, PAllUOHAIBHOE,
UppalMOHATIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHE;

BoinonuATe  mpeoOpa3oBaHHs — TPUTOHOMETPUUECKHUX  BBIPAXEHHMM M pemiarhb
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BoinonuaTe npeoOpa3zoBaHus LEIbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTb OCHOBHBIE THIIBI LEJIbIX, PAlIMOHAIBHBIX U UPPALIMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUsI U HEpaBEHCTBA JUISl PELICHHUS] MaTeMaTUYEeCKUX 3a/ad U 33134 U3
pas3InYHbIX 001acTe HAYKU U peaIbHOM KHU3HHU.

MopnenupoBaTh peajbHblE CHUTYyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpauKu

OniepupoBaTh NOHATHUAMU: (PYHKITHS, CIOCOOBI 3aaHusl (DYHKIIMH, 001acTh ONPEICICHUS
¥ MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK GYyHKINH, B3AUMHO OOpaTHbIE (DYHKIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIHMH, HYIH (QYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku QyHKIUN A1 peLIEHUS] YpaBHEHHH.

Crpouth U yuTaTh rpa@uku JTUHEHHOW (YHKIMH, KBAaJPAaTHUHOW (YHKIIMH, CTEIIEHHOMH
(GYHKIMH C LETbIM ITOKA3aTEJIEM.

Hcnonb3oBate rpaduku GYHKUMN U MCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
pelIeHny 3a/1a4y U3 APYTUX y4eOHBIX NMPEAMETOB U PEabHOM JKM3HM; BBIpa)kaTh (HOpMyIamMu
3aBHCUMOCTH MEX/1y BETUUNHAMH.

Hauyana mareMaTH4yeckoro aHajimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apU(MeTHUecKass U TeOMeTpHuecKas
IPOrPECCHUH.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeOMeTpUYecKasi MpOrpeccusi, cymma
0ecKOHEYHO yObIBaIOLIEi reOMETPUUECKON MTPOrPECCHH.

3agaBarh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M MPOrPeccHil AJis pellieHus pealbHbIX
3aJa4 NpUKJIIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONIEpaIlMK HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart JjIsl ONUCaHUs pealibHbIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSAMU: OIIPE/IeTICHIE, TEOpEMa, CIEACTBUE, JOKA3aTEIbCTBO.






TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jlj;ln HaumeHnoBanue pa3jaejioB M TeM IPOrpaMMbl Beero Koutpoasnbie IlpakTnueckue f)lgll)?:f OOBBa]?l“I:J)IbeI e
padoThI padoThI pecypebi
MHo>kecTBa pallMOHANIBHBIX U I€HCTBUTEIBHBIX
1 yucell. PaniMoHanbHbIe YpaBHEHHUS U 14 1
HEPaBEHCTBA
2 [TocnenoBaTenbHOCTH U POTPECCUU 5
3 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6
[I0Ka3aTeieM
4 Apudmerndeckuii KOpeHb N—0 CTETICHHU. 18 1
WpparmonansHble ypaBHEHHUS U HEPABEHCTBA
Dopmysl
5 TpUroHOMeTpuH. TpUroHOMEeTpHUYECKHE 22 1
ypaBHEHHUS
6 HOBTOPGHI/IG, 0000111eHHE, CHCTEMATU3aIU 3 1
3HaAHUUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

Kontpoabubie IIpakTuyeckue

padoThI

padoThI

JJIeKTPOHHBbIe HU(PoBbLIE 00pa3oBaTebHbIE
pecypcsl

MHo3xecTBO, Onepanuu Hajl
MHOX€ECTBaMU. JluarpaMmsl
Ditnepa—Benna

PanmonanbHele uncna.
OOBIKHOBEHHBIC U JICCATUYHBIC
AIpOOH, TIPOLICHTHI,
0eCKOHEUHBIE TIEPUOMUECKUE
npodu

Apudmernueckue onepanuu ¢
palOHAIbHBIMH YHCIIAMU,
peoOpa3oBaHuUs YUCIOBBIX
BBIPA)KCHU I

[Tpumenenue apobeit n
MIPOLIEHTOB VISl PEIICHUS
IIPUKJIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpAceH 3HAHUM U
peanbHON KU3HU

[Tpumenenue apobeit n
MIPOLIEHTOB VISl PEIICHUS
IIPUKJIAIHBIX 3a7a4 U3
Pa3INYHBIX OTpACIEl 3HAHUN 1
peanbHON KU3HU

JleficTBUTEIIbHBIE YHUCIIA.
PanmonannHBIC 1
HppalMOHAIIbHBIC YHCIIa

https://resh.edu.ru/subject/lesson/4730/conspect/149072/

Apudmernueckre onepaum ¢
JeHCTBUTENbHBIMH YUCIIaMU

https://resh.edu.ru/subject/lesson/4730/conspect/149072/



https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/

[TpubmmxEHHBIC BEIYUCIICHNUS,
MpaBuiia OKPYTJIEHNUS,
MPUKHUJIKA U OLICHKA pe3yJibTaTa
BBIUMCIICHU N

ToxxmecTBa M TOXKICCTBEHHBIC
npeoOpa3oBaHUs

10

VYpaBHeHHE, KOPEHb YpaBHEHUS

11
12

13

HepasenctBo, pelienne
HEpaBEHCTBa

Merton nHTEpBAIOB
Pemenue nenbix u [poOHO-
palMoOHAIBHBIX YPABHEHUHN U
HEPaBEHCTB

R R R R

14

KontponbHas paboTa o teme
"MHOXeCTBa pallMOHAIBHBIX U
JNECTBUTEIBHEIX YHCEIL.
PanmonansHbIe ypaBHEHUS U
HEpaBEHCTB"

15

16

17

ITocnegoBaTenbLHOCTH, CIIOCOOBI
3aJIaHUS ITOCJIEIOBATEILHOCTEH.
MOHOTOHHBIC
MMOCJIEIOBATCILHOCTH

Apudmernueckas u
reOMETPUYECKAsl IPOrPECCUH.
Hcnonb3oBanue nmporpeccuu
JUIS PELLIEHUS PEATbHBIX 3a7a4
MIPUKJIAIHOTO XapaKTepa

beckoneuno yoOpIBarotiast
reOMeTpHUUECKasl IPOrpeccusl.
Cymma OeckOHE4YHO
yOBIBAIOIIEH reOMETPUUECKOI
IIPOrPECCUU

https://resh.edu.ru/subject/lesson/4921/conspect/200886/

https://resh.edu.ru/subject/lesson/4921/conspect/200886/

https://resh.edu.ru/subject/lesson/4730/conspect/149072/



https://resh.edu.ru/subject/lesson/4921/conspect/200886/
https://resh.edu.ru/subject/lesson/4921/conspect/200886/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/

18

dopmyIia CIoKHBIX TPOLEHTOB

https://resh.edu.ru/subject/lesson/5223/conspect/326716/

19

dopmyria CIoKHBIX TPOLEHTOB

https://resh.edu.ru/subject/lesson/5223/conspect/326716/

20

®ynKnws, criocoOb! 3a1aHUs
¢ynkuuu. Bzaumao obpaTHbie

byHKIHH

21

I'paduk pyakmuu. O6macTh
OIIpeJIeIEHUs] © MHOYKECTBO
3HaueHni Gpynkiuu. Hynu
¢bynkuuu. [IpomexyTkn
3HAKOMOCTOSIHCTBA

22

UéErHble 1 HeYETHDBIE (PYHKITHH

23

CreleHsb ¢ IeabIM
mokasaresieMm. CTaHgapTHas
dbopma 3anmcu
JEHCTBUTEIBLHOIO YHCIIa

https://resh.edu.ru/subject/lesson/7242/start/303316/

24

Hcnons30BaHue MOIXOIAIICH
(dhopMEI 3anTCH
JICCTBUTEILHBIX YUCEI JUISI
peIIeHHsI MPaKTHYECKUX 3a71a4
Y TIPE/ICTABJICHUS JTAHHBIX

25

26

CrenenHast GyHKIIHS C
HaTypaJbHBIM U IIEJIBIM
nokasareneM. E€ crolicTBa u
rpaduk

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTENEHU

27

28

29

Apudmerndeckuil KOpeHb
HaTypaJbHOW CTENEHU
CoiicTBa apupmMeTHuECcKOro
KOpHS HaTypaJIbHOM CTENEHU
CaoiicTBa apu(pmMeTnyecKoro
KOpHsI HaTypaJIbHOM CTEIIEHU



https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/7242/start/303316/

CaoiicTBa apuPpMETHICCKOTO

30 KOpHs HaTypaJIbHOM CTEIIEHU
31 fggﬁ;ﬁ%ﬁﬁgﬁ?ﬁ:ﬁeCKHMH https://resh.edu.ru/subject/lesson/5498/conspect/272541/
32 Jletictaus ¢ aBH(bMeTquCKHMH https://resh.edu.ru/subject/lesson/5498/conspect/272541/
KOpHAMHU N—OU CTEIICHU
33 f:g;;;iﬂnc_ﬁgt(};ﬁggzeCKHMH https://resh.edu.ru/subject/lesson/5498/conspect/272541/
34 JleiicTBus ¢ apupMEeTHUESCKUMHU
KOpPHSIMU N—Oi1 CTENEHU
35 JleiicTBus ¢ apuMEeTHUESCKUMHU
KOpPHSIMU N—Oi1 CTENEHU
P .
36 y;g;i?;gpﬁigggsgﬁffx https://resh.edu.ru/subject/lesson/5569/conspect/159262/
P .
37 y;g;i?;gpﬁig;{sz’f:x https://resh.edu.ru/subject/lesson/5569/conspect/159262/
P .
38 y;:;ii?;g?igggg:ﬁf;x https://resh.edu.ru/subject/lesson/5569/conspect/159262/
39 Pemenue HppaluOHAJIbHBIX
YPaBHEHUW U HEPABEHCTB
40 Pemenue HppaluOHAJIbHBIX
YPaBHEHUW U HEPABEHCTB
a1 CaoiicTBa 1 rpaguk KOpHsI N-oi
CTCIICHHU
42 CaoiicTBa u rpaduk KOpHs N-0if
CTCIICHU
Kontponbnas paboTa mo teme
43 "Apudmernueckuit KOpeHb N—
oMl crenenu. MppanuoHaibHbIe
YpaBHEHUs U HEpaBeHCTBA"
44 CHHYC, KOCHHYC H TaHTCHC https://resh.edu.ru/subject/lesson/4735/conspect/

YUCJIOBOTO apTyMEHTa



https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/4735/conspect/

45

46

47

48

CuHycC, KOCUHYC U TaHT€HC
YHCIOBOIO apryMeHTa
ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHCI0BOIO
apryMeHra

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
apryMeHra
Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIETICHHUE
TPUTOHOMETPHUECKUX (DYHKIIUN
YKCJIOBOIO apryMeHTa

https://resh.edu.ru/subject/lesson/4735/conspect/

https://resh.edu.ru/subject/lesson/6322/conspect/114652/

https://resh.edu.ru/subject/lesson/6322/conspect/114652/

49

50

Tpuronomerpuyeckas
OKPY>KHOCTb, OIIpE/ICIICHHE
TPUTOHOMETPUYECKHUX (YHKIUIT
YHCJIOBOrO apryMeHTa

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopMmyIbI

51

OCHOBHEBIE
TPUTOHOMETPUYECKUE

bopMmyIbI

52

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopMmyIbI

53

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopMmyIbI

54

IIpeoOpaszoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUI

https://resh.edu.ru/subject/lesson/4324/conspect/

55

[IpeoOpa3zoBanue

https://resh.edu.ru/subject/lesson/4324/conspect/



https://resh.edu.ru/subject/lesson/4735/conspect/
https://resh.edu.ru/subject/lesson/6322/conspect/114652/
https://resh.edu.ru/subject/lesson/6322/conspect/114652/
https://resh.edu.ru/subject/lesson/4324/conspect/
https://resh.edu.ru/subject/lesson/4324/conspect/

56

57

58

59

TPUTOHOMETPUYECKHUX
BBIPAKCHUI

[TpeoOpaszoBanue
TPUTOHOMETPHYECKUX
BBIPAKCHUI

[IpeoOpaszoBanue
TPUTOHOMETPHYECKUX
BBIPAKCHUI

[TpeoOpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPA)KCHUIN

Perrenne TpUroHOMETpHUUECKUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/4324/conspect/

https://resh.edu.ru/subject/lesson/4324/conspect/

https://resh.edu.ru/subject/lesson/4324/conspect/

60

Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

61

62

Pemenne TpuroHoMeTpu4ecKux
YpaBHEHUI
Pemrenne TpuroHoMeTpu4EeCKuX
ypaBHEHUH

63

64

Pelrenne TpUroHOMETpUYECKUX
YpaBHEHUU
Pemrenne TpuroHoMeTpu4eCKuX
ypaBHEHUH

65

KonTponbhas pabota no teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus"

66

67

O0001menue, cucTeMaTH3aIus
3HAHUU 32 Kypc ainreopsl U
HaYaJl MaTEMaTHYECKOTO
ananm3a 10 kmacca

WroroBast KoHTpoJIbHAs paboTa



https://resh.edu.ru/subject/lesson/4324/conspect/
https://resh.edu.ru/subject/lesson/4324/conspect/
https://resh.edu.ru/subject/lesson/4324/conspect/

O0001eHue, cucTeMaTH3aLUs

3HaHUH 3a Kypc anreOpsl 1 1
HayaJl MaTeMaTHYECKOTO

ananuza 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68




YYEBHO-METOJINYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
MNPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
Maremartuka: anreOpa ¥ Havajla MaTeMaTHYECKOTO aHallM3a, TeoMeTpus. Anredpa u
Hagajia MaremMatndeckoro ananmsa, 10-11 kmaccesl/ Aaumos 111 A., Komsarun F0.M., Tkauesa
M.B. u apyrue, Akunoneproe oomectBo «M3narensctBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

M. N. [llabynun, M. B. TkaueBa, H. E. ®¢nopora, O. H. Jlo6poBa Anredpa u Havaia
MaTeMaTH4ecKoro ananusa. Junakruueckue marepuaisl. 10 kimace: mpodui. ypoBeHb — 3-€
m3a.— M.: IIpocBenienue, 2011.— 142 c.: uin.

M. B. TkaueBa, H. E. ®enopoBa MN3yuyenue anreOpbl M Hayal MaTEMaTHYECKOTO
anamm3a. 10 xmacc. Kaura mns yuwrens AnreOpa W Hadana MaTeMaTHYECKOTO aHAIM3A.
Junaktuueckue Martepuanbl. 11 kmacc: mocobue st ydamuxcs  00meoOpaszoBar.
yupexaeHuit : npodu 1. ypoens/ [M. U. [lla6ynun, M. B. Tkauesa, H. b. ®denopona, O. H.
Ho6posa].— M.: IlpocBemenue, 2009.— 143 c. : u.

Aurebpa M Hauana MaTeMaTHYecKOro amaumsa. Jlumakthueckue| Mmarepuansl 11
knacc : npodumi. yposenb / [M. U. Hlabynun, M. B. Tkauésa, H. E. ®¢nopora, O. H.
Ho6posa].— 2-¢ m3a.— M.: I[Ipocsemenune, 2010.— 143 c.: wir.

Txauéa M. B. AnreGpa i Hauana MaTeMaTH4eCKoro anammsa.| TeMaTH4ecKue TeCThl.
11 kmacc : 6a3oBbIii 1 poduin. yposuu / M. B. TkaueBa. — M.: [Ipocemenue, 2010. — 64
C.: WL

M. B. TkaueBa, H. E. ®enopoBa M3yuenue anreOpsl u HAYasn| MaTeMaTHYeCKOro
ananu3a. 11 xiace. Kaura i yaurens.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccwuiickas anekrponHas mkoia — https://resh.edu.ru/



https://resh.edu.ru/

