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HOACHUTEJBHAS 3AIIUCKA

Pabouas mporpamma yueGHOro Kypca «AnreOpa M Hadajga MaTeMaTUYECKOTO aHAIIHA3a»
0azoBoro ypoBHs i oOywarommxcsi 10 kigaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAapTa CpeaHero odmiero obpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHH, MPEIbABIIEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHMIO, U
TpaauUui poccuiickoro oOpa3oBaHus. Peanmuzanus mnporpamMMbl oOecriedMBaeT OBJaJIeHUE
KIIFOYEBBIMU KOMIIETEHLIUSMHU, COCTABIISIOIIMMU OCHOBY JUIS CAMOPAa3BUTHS U HEMPEPHIBHOTO
00pa3oBaHus, HEIOCTHOCTh OOWIEKYIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIHLHOTO PA3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayalla MaTeMaTU4YeCKOrO aHajdu3a» SBIAETCS OJHUM M3 Hauboiee
3HAUYMMBIX B TPOTPaMME CTapIICH IIKOJBI, MOCKOJIbKY, C OJHOH CTOPOHBI, OH OOECIeunBaeT
MHCTPYMEHTAJbHYIO0 0a3y i HM3y4eHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApPYyrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YallluXCs Ha YpPOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTH.
B pamkax maHHOro Kypca ydaimiuecs OBJIaJieBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KoTopasi GopMyJIMpYyeT CBOM JOCTUKEHUS B MaTeMaTu4yeckoi popme.

Kypc anrebpbl 1 Hayasm MaTeMaTUYECKOTO aHAJIM3a 3aKJIaJbIBAET OCHOBY JUISl YCHEIIHOIO
OBJIAJICHUS] 3aKOHaMH (U3UKH, XUMHH, OWOJIOTUM, TIOHUMAHUS OCHOBHBIX TEHACHIIUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITHU(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJIL30BaTh UX B HOBCGI[HGBHOfI )ku3Hu. B Toxke
BpEMA OBJIAACHUC aGCTpaKTHI)IMI/I " JIOTHYCCKHU CTPOrMMHU MATCMATUUYCCKHMMU KOHCTPYKOUSIMU
pa3BUBAaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb YTBEPIKICHUS,
UCIIONIb30BaTh 0000IIeHne U KOHKPETH3aluio, abcTparupoBaHWE U aHAJOTHIo, (OpMHUpYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X0J4€ U3YUYCHUA anre6pm 1 HaydaJl MaTEMaTU4YCCKOI' o
aHaJau3a B CTApLIEH WIIKOJIE YYalllMecs MOJy4aroT HOBBIM OIBIT PEIICHUs INPUKIAIHBIX 3a1ad,
CaMOCTOSITEIBHOTO ~ MOCTPOCHHMSI ~MaTEMaTUYECKUX MOJENIEeW peajbHbIX CUTyallud U
WHTEpPOpPETAlMM TOJYYEHHBIX PEIICHUH, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBIIAIOIIMMUCS MaTEMATHYECKUMH
OTKPBITUAMU U UX aBTOpPaMHU.

Kypc obmamaer 3HAYUTENbHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIA pean3yercs
KaK yepe3 y4eOHBI MaTepuan, CIocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak ®W 4epe3 crneuupuky ydeOHOH JAESITeNbHOCTH, TpeOylomeld CcaMOCTOSTEIbHOCTH,
AKKYpPAaTHOCTH, HpOI[OJ'DKI/ITeJ'II)HOI\/JI KOHIOCHTpaun BHUMAHUA n OTBETCTBCHHOCTHU 3a
MOJIYYEHHBIH pe3yibTarT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMAaTUYECKOTO aHaIM3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.

CrtpykTrypa Kypca «Anredpa 1 Havyajga MaTeMaTUYECKOTO aHaJIM3a» BKIIIOYAET CIEIyIOIIne
COJIepKaTeNbHO-METOANYECKHe JUHUM: «Uucna u BeUUCHCHUS», «DyHKIMH U Tpaduxm,
«YpaBHEeHUsI U HepaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOXKeCTBA U JOTHUKA.
Bce ocHoBHEBIE COACPIKATCIIBHO-MECTOANUYCCKUC JIMHUU HU3YYAOTCA Ha MPOTAKCHUU ABYX JICT
00yJeHus1 B CTapiied IIKOJe, €CTECTBEHHO JOMOJIHSSA APYT Jpyra U MOCTENEHHO HACHIIIAsICh
HOBBIMM TeMaMU U pazjaenamu. JlaHHBIA Kypc SBISETCS HMHTETPATUBHBIM, IOCKOJIBKY
oOpenuHsIeT B cebe CoJep)KaHUE HECKOJBKUX MaTeMaTU4YeCKuX JAUCHUIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMATHUIECKUN aHAIN3, TEOPHsI MHOKECTB | Jip. [1o Mepe Toro kKak yJariuecs



OBJIaJIEBAlOT BCcE Oosiee MIMPOKHMM MaTeMAaTUYECKHUM alllaparoM, y HHUX TMOCJIeI0BaTebHO
dbopMUpyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIENb pPeaTbHOM
CUTyallid, MPUMEHITh 3HAHUs, MOJYYCHHBIE B Kypce «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHa/IM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYeCKOW 3ajadd, a
3aTeM MHTEPIPETUPOBATh MOJYYCHHbBIN PE3YIIbTAT.

CognepxxarenpHo-MeTOAMYECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBeplIaeT
(dbopMUpOBaHUE HABBIKOB HCIOJIB30BaHUS JCHCTBUTEIBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO B
OCHOBHOI1 mikoine. B crapuieil mikone ocoboe BHUMaHue yaemnseTcs: (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOUAIONIUX B ce0s MCIOJIB30BAHHE PA3IUYHBIX (HOpPM 3amucu
JNEUCTBUTENILHOTO 4YHWCJA, YMEHHUE pAIlMOHAIIbHO BBIMOJHATH JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OICHHBATh pe3yiabTar. OOydaromuecs MOJNy4aloT HABBIKH —HPUOIKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JAEWCTBUH C YMCIaMM, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
MCII0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAXKEHUMN.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YyeTCs Ha MPOTSHKCHHU BCErO OOYYCHHS B
CTaplled NIKOJIE, IIOCKOJIBKY B KaXKJIOM pas3fele IporpaMMbl IPEIyCMOTPEHO peuIeHUe
COOTBETCTBYIOIIUX 3aAa4. OOydaromuyecs: OBlaJeBalOT Pa3IMYHBIMU METOJIaMHU PELICHHUS LIETBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTaPU(PMUUYECKUX U TPUTOHOMETPUUYECKIX
ypaBHEHUH, HEPABCHCTB M UX CUCTeM. [loyueHHbIe YMEHUS UCIIONB3YIOTCS MIPU MCCIICIOBAHUN
(GYHKIMA C TOMOIIBIO MTPOU3BOJHOM, PELICHUU TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAXO0XKJICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaueHUi QyHKuuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GopMUPOBAHHWE YMEHUN BBINONHATH pacu€Thl Mo (opmynamM, HpeodpazoBaHUs
LEJbIX, PAIMOHAIBHBIX, HPPANMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKkKe
BBIPQXCHHH, COJCp)KAIMX CTENEHU W Jorapudmbel. biaromaps u3ydeHHI0 airedOpanvecKkoro
MaTepuaina MPOUCXOIUT JalbHEeNIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIILIICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TpeICTaBIeHUsS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUs MPAKTHYECKUX U €CTECTBEHHO-
Hay4HbIX 33]a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.

CopepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpaduKU» TECHO MEpeIuieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMBICIE 3a/aéT TOCIe0BATEIHHOCTD
u3ydeHuss wmatepuana. V3ydeHwe CTENeHHOH, TMOKa3aTeNbHOW, JorapuPMuveckol u
TPUTOHOMETPUYECKUX (PYHKUIUNA, MX CBOWCTB M TpaduKoB, UCHONb30BaHUE (DYHKUUN IS
pelieHuss 3a1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB M pEalbHON KH3HH TECHO CBS3aHO Kak C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OosbInoe
BHUMaHHUE ynemnsiercs (GOpMHUPOBAHUIO YMEHHS BbIpaXkaTh (OpMyJIaMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEIOBATh TMOJIY4YeHHbIE (YHKIHH, CTPOUTh HUX TpaduKH.
Marepuan »TOM coaepKaTeNbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopme:
aHAJTMTUYECKOM, Trpaduyeckoii U clIoBeCHOHW. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIIEHHIO W  KOHKPETH3allWH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHusA «Hadama maTeMaTHyecKkoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
paCHIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK U MPUKIAIHBIX 33]1a4, JTOCTYITHBIX 00y4YaromuMCs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTH UCCIIEIOBATh U CTPOUTH Ipadukul (YHKIUH, ONPEAETATh UX
HauOOJbIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIom@aan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHWsI TmporieccoB. JlaHHas coxaepkaTenbHas JWHHUS OTKPHIBAET HOBBIC



BO3MO)XKHOCTH ITOCTPOCHHS MAaTEMATHYECKUX MOJEIECH pPEAIbHBIX CHUTyallMi, HaXO0KICHUs
HAaWIy4llero penleHHusl B NIPUKIATHBIX, B TOM YHCJIE COLMAIBLHO-3KOHOMHMYECKMX, 3ajayax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOTO aHAJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBIIUIEHUS,, (OPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHHMKE M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIIAIOIUXCSl pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAyKH, M HX
aBTOpax.

CopnepxaTenbHO-METOANYECKAs JTUHUA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBAIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEO0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00bEIUHSIIOMINI
BCE paszeibl MaTeMAaTUKUM W €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTEMaTHYECKHE
JUCLMIUIMHBL B eauHoe uenoe. Iloaromy BaXkHO IaTh BO3MOXHOCTh LIKOJBHUKY ITOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro s
BBIPAKECHUS CBOMX MBICIICH.

B kypce «AnreOpa u Hadajga MaTeMaTUYECKOrO aHaJIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJiesiell pealIbHbIX CUTYalluH, UCCIIEIOBAaHUS 3TUX MOJIENIEeN C IMOMOIIbIO anmnapaTa ainreopsl U
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAaluu IOJy4YEHHBIX pe3yibTaroB. Takue 3amaHus
BIJIETEHbl B KaXXIbli M3 Pa3AesioB IPOrpaMMbl, MOCKOJIbKY BECh MaTepuan Kypca LIMPOKO
WCIIOJIB3YETCS AJIs pEeLIeHUs TPUKIAIHBIX 3a1ad. [Ipu peniennn peanbHbIX IPAKTHYECKUX 3a1ad
yyaliydecss — pa3BUBAlOT  HAONIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCs, MCIOJIb30BaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpoOJIEMYy.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DEHICHUS TNPHUKIATHBIX 337ad OpPraHu3yeTcs B
npoliecce U3y4eHus BceX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOTo aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha n3y4yeHHe Kypca anreOpbl M Hauajl MaTeMaTHYeCKOro aHaiau3a Ha 0a30BOM
ypoBHe B 10 kacce oTBoauTCs 68 4acoB B TOJ — 2 Yaca B HEJCIIO.

COJAEP/)KAHUE YYEBHOI'O KYPCA

10 KUIACC

Yuciia ¥ BbIYMCICHUSA

Pammonaneubie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, TPOIIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apobu. Apudmernueckue omnepauud ¢ palMOHAIbHBIMH  YHCIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHUH. IlpumeHenue apoOeil M NPOLEHTOB MJs pEIIeHUs
MPUKJIIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIEN 3HAHUN U PEAIBHON KU3HH.

HetictButenpHble uyncia. PamyoHanbHble MU WppalMOHANBHBIE Yucia. ApuQMeTHYecKue
olfepanuu ¢ AeHCTBUTEIbHBIMU yuciamMu. [IpuOmmkEHHble BBIYUCICHUS, TPAaBUIIa OKPYTJICHNUS,
IIPUKUAKA U OLIEHKA Pe3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ menbiM mokasareneM. CtangapTHas ¢opma 3alucH JICHCTBUTEIHHOTO YHCTIA.
Hcnonp3oBanne mnonaxonsmed (opmbl 3amucu  ACHCTBUTENBHBIX YHMCET JJIs  pelieHus
IIPAKTUYECKUX 3a7a4 U IPEACTABICHUS JAHHbIX.

Apudmernueckuii KopeHb HaTypalbHOW cTemeHu. JlefictBus c¢ apudmernueckumu
KOPHSIMH HaTypalbHON CTEEHH.

CuHyC, KOCUHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxaecTBa 1 TOXKIECTBEHHbIE TPe0Opa30BaHUSI.



[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpaKeHHH. OCHOBHBIC TPUTOHOMETPHUYECKHE
bopmyIbI.

VYpaBHeHue, KopeHb YypaBHEHHMs. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meroa
WHTEPBAJIOB.

Pemenue uenbix u qJpoOHO-pallMOHAIBHBIX YPAaBHEHUIN 1 HEPABEHCTB.

Pewienne nppaniuoOHaIbHBIX YPAaBHEHUN U HEPAaBEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

IIpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKHMX 3ajad W 3ajad U3
pa3INyYHbIX 00JacTel HayKH U pealibHOM KU3HH.

DOyHKUUH U rPadpuKu

Oyuk1us, crocodsl 3ananus Gynkmun. I'papux Gyaxnun. Bzanmuo oOparHsie GyHKINN.

OO6nacth onpeaeeHnss ¥ MHOXKECTBO 3HaueHnd GyHkuuu. Hymu ¢ynknuu. [ITpomexyTku
3HAKOIOCTOSAHCTBA. UETHBIE 1 HEYETHBIE (PYHKIIHH.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IIEJIBIM IMOKa3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETICHU.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

Hauyana mareMaTH4ecKkoro aHajimsa

[TocnenoBarenbHOCTH,  CIIOCOOBI  3ajaHUsl  IOCIIENOBAaTeIbHOCTEH.  MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
®opmyina CIOXKHBIX HMPOLEHTOB. Vcrnonb3oBaHUe MPOTPECCUM JJIsl PEIIEHUS pealibHbIX 3a1ay
MPUKJIIAJHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepanuu Haj MHOecTBamH. [{uarpammbl Ditniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O arrapara Jjsl OMHCAHMs peajbHBbIX MPOLIECCOB M SIBJIEHUH, Ipu
pELIeHUHN 3a/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3ATEIbCTBO.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mnpeamera «MaTemaTukay JOHKHO oOecreunBaTh JAOCTIKEHHE Ha
YPOBHE CpeaHEero ooOuero ooOpa3oBaHMs CIEIYIOIUX JHUYHOCTHBIX, METAalpeIMEeTHbIX U
NPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pEe3yNbTAaThl OCBOCHMS IMporpamMmbl yuyeOHoro mnpenmera «MaTemaTukay
XapaKTEepU3YIOTCS:

['paxxaHCKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMU OO0ydYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUNMCKOrO OOIIECTBa, MPEACTABICHUEM O MaTeMaTHUYEeCKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIpa’kAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COIMAJIBHBIMH WHCTHTYTaMH B
COOTBETCTBUM C UX PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpuoTHyeckoe BOCIUTAaHUE:!

c(OPMHPOBAHHOCTBIO POCCUMCKON Ipa)K1aHCKOW MACHTUYHOCTH, YBaKEHUS K MPOLLIOMY
U HaCTOALIEMY POCCHUHCKOM MaTEeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSAM



POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJIb30BAHUIO ITUX
JTOCTHIKEHUH B IPYTHX HAyKaX, TEXHOJIOTHUSX, CPepax IKOHOMUKHU.

JyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOIO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHDKEHUIN HAyKH M JIESTEIBbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIA/Ja B MOCTPOCHHE
YCTOMUYMUBOTO OyAYIIETro.

DcTeTndecKkoe BOCIUTAHUE:

JCTETHUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPacCyXICHUH; BOCIPHUMYHBOCTHIO K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCITUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro oOpa3a XU3HH, OTBETCTBEHHOI'O OTHOMICHHUS K CBOEMY 3/0POBBIO
(3mopoBoe mHTaHWe, COATAHCUPOBAHHBIN PEXUM 3aHITUH M OTIbIXA, PEryispHas (uzmueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHUTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTU TPYAOIIOOUS; WHTEPECOM K Pa3IMYHBIM
chepam npodhecCHOHATBEHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHbIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOMYy OOpa3oBaHUIO W
caMo00pa30BaHUIO Ha TPOTSHKCHUH BCEH J>KM3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MAaTEeMaTUYECKOM HaIlPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

Cc(OPMHUPOBAHHOCTHIO AKOJIOTHYECKOW KYJIbTYPHI, MOHWMAHHEM BIIMSHUS COIMAIBHO-
HYKOHOMHYECKUX TPOIIECCOB HAa COCTOSIHME NPUPOJHOM M COIMAIBHON Cpelbl, OCO3HAHHWEM
I00AaNBbHOTO  XapakTepa JKOJOTMUECKUX  MpoOJieM; OpUEeHTalHel Ha  MpUMEHEHHe
MaTeMaTHUYECKUX 3HAHUN Ui pelieHHs 3a7ad B 00JIaCTH OKpY’Kalollel Cpe/bl, MIaHupOBaHUS
MIOCTYITKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPY>KAIOLIEH CPEIBI.

LleHHOCTH HAYYHOTO MTO3HAHMS:

Cc(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOH MPAKTUKU, TOHUMaHUEM MAaTeMaTU4YeCKOl HayKu Kak cepbl
YeJIOBEUECKON JESTETbHOCTH, ITAMOB €€ Pa3BUTHS M 3HAUMMOCTH JIJISl Pa3BUTHS IMBHUIIM3AIINN;
OBJIQICHUEM SI3BIKOM MAaTEeMAaTHKA M MaTeMaTH4eCKOH KyIbTypoll KaK CpEICTBOM ITO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYD M HCCIEAOBATEIbCKYIO JEATEIbHOCTh
WHAWBUAYAIBLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI MPOTPaMMBbl ydeOHOTO mpeamera «MaTemaTukay
XapakTepU3ylOTCsd  OBJAJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OelCMEUaMu,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATILHOIMU — PecYIAMUGHbIMU
OelicmeusIMu.

1) Vhusepcanvnvle noznasamensusle oeticmeust, obecnevusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupa;
npUMeHeHUe 102UYeCcKUX, UCCIe008aAMeNbCKUX onepayuti, ymeHuu pabomams ¢ uHgopmayuetr).

ba3oBrle mornueckue AeMCTBHUS:



® BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMHU; (OPMYIHUPOBATH OINpPEAEICHUSI MOHSATHUM;
YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccH(DHUKAIMK, OCHOBAHUS ISl 0000IICHUS
Y CpaBHEHUs, KPUTEPUU MPOBOIUMOTO aHATIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIBHBIC H
OTpUIATENIbHbIC, EANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IIPOTUBOPEUMS B (haKTax,
JTAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; MpEajaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JlenaTh BHIBOJIBI C HCIIONH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTebCTBA MATEMAaTUUYECKUX YTBEPKICHUM (TpsSMble
U OT TPOTUBHOIO), BBICTPaUBATh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 pemieHuss y4eOHOUM 3aaauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelIeHus, BEIOUpaTh HAMOOJIee TOIXOSAIIHA ¢ Y4ETOM CaMOCTOSTEIIBHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBaTenbcKue A1eUCTBUSA:

® HCIOJNB30BAaTh  BONPOCHI  KaK  HCCJICNOBATCIIBCKHMH  MHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBIEHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBICHUSMU, MPOLIECCAMU;

® CamMOCTOATENBHO (opMynupoBaTh O0O0OOIIEHHUS W  BBIBOJABI 1O  pe3yjbTaTaMm
MpOBeAEHHOTO HAOTIOJCHMS, UCCIEAOBAaHUSA, OIEHUBATh JOCTOBEPHOCTh MOMYUYEHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® POTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTAThH MPEIMOI0KCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ota ¢ undopmanmeii:

® BBIBIATH ACPUIUTHI WH(GOPMAIIMHU, JAHHBIX, HEOOXOIUMBIX IJI1 OTBETa Ha BOIPOC U
JUTS PETICHUS 33]1a9H;

e BBIOMpaTh WH(POPMAIMIO W3 HWCTOYHUKOB PANIMYHBIX THIIOB, aHAJIW3HPOBATH,
CUCTEeMATH3UPOBATh W HWHTEPIPETUPOBATHL WH(POPMAIUIO PA3INYHBIX BUAOB M (HOpPM
MPEe/ICTaBICHHUS,

® CTPYKTYpHpOBaTh WHGPOPMAIUIO, TIPEIACTABIATH €€ B  PA3NIMYHBIX  (popMmax,
WLTIOCTPUPOBATH TpadUuecKH;

® OICHUBATh HAASKHOCTh HWHOOPMANHMHA IO CAMOCTOATEIBHO CHOPMYITHMPOBAHHBIM
KPUTEPHUSM.

2) VHusepcanvhvle KOMMyHUKamugHbvle Oeticmsus, 06ecnedusaiom c@hopmMuposanHoCmby

COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Obuenue:

® BOCIPHHHMATH U (OPMYIIUPOBATH CYKJCHHUS B COOTBETCTBHU C YCIIOBHUSIMH W ICIISIMH
OOIIeHHs; SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U



IIMCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS IO XOAY PEIICHUs 3aa4l, KOMMEHTUPOBATh
[IOJIYYCHHBIH pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOW TeMBI, IPOOJIEMBI,
pemaeMoil  3ahaud, BbICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOUCK pPELIEHUs;
CONOCTABJIATh CBOU CYXKICHMS C CYXACHHAMH JPYIMX YYacTHUKOB JHMAJIOra,
oOHapyKUBaTh Pa3INune U CXOJCTBO MO3ULMIL; B KOPPEKTHOH Gopme GpopMyIupoBaTh
pa3sHOIJIacHsl, CBOU BO3PAKCHHUS;

IIPEICTABIIATh PE3YNbTAThl PEIICHU 3alauk, SKCIIEPUMEHTA, UCCIIECI0BaHuUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BHICTYIUICHHUS C Y4ETOM 3a4ay IMPE3CHTAUH U
O0COOEHHOCTEN ayAUTOPHH.

CoTpyaHUYECTBO:

NOHUMATh M MCIIOJB30BaTh MPEHMYILECTBA KOMAaHIHONH M MHIMBUAYAJIbHOW pabOTHI
OpU pelIeHUH Y4YeOHbIX 3ajady; IPUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAHUPOBAaTh OPraHMU3ALMI0 COBMECTHOM pabOThl, pachnpeneisTb BHIbl PadoOT,
JIOTOBApUBATHCS, OOCYXJIaTh IMPOIECC W Pe3ysibTrar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CyKAeHUsI, 0OMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JeMCTBUS C JPYTUMU YWIEHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B 00U
IPOAYKT [0 KPUTEPHSM, CPOPMYITHPOBAHHBIM YyYaCTHUKAMU B3aUMOACHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmolcio8bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanus:

COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajjaud, BbIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTpOIIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUM Kak OCO3HaHHUS COBEPIAEMBbIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pEeUIeHHs MaTeMaTHYecKOi
3a/1a4i;

IPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IPU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSIM, OOBSCHATH TNPUUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHIKEHUS PEe3y/IbTaTOB JIESTENbHOCTH, HAaXOAWUTh OIIUOKY,
JlaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBbTATBI
OcBoeHne yueOHOrO Kypca «Anredpa M Hadajga MaTeMaTHUECKOrO aHajau3a» Ha ypPOBHE

cpenHero odmiero oOpa3zoBaHus JOHKHO 00eCrevnBaTh JTOCTHKEHUE CIEIYIOIINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:
10 KJIACC
Yuciaa 1 BLIYUCTICHUS
OnepupoBaTh MOHATHSIMH: paIlMOHATBHOE M JEHCTBUTENHHOE YHCIO, OOBIKHOBEHHAS U
JeCSATHYHAs APOOb, TPOIIEHTHI.



Bemonuate apudmernyeckue omnepanud € palUOHAIBHBIMM U JACHCTBUTEIbHBIMU
YHCIaMU.

BomonsaaTe npuOIMKEHHBIE BBIYMCICHHSA, HCIOJB3YS IpaBWIa OKPYIJICHUS, J€NaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYUCICHUH.

OnepupoBaTh MOHIATUSIMH: CTENEHb C LIEJIBIM MOKa3aTelieM; CTaHAapTHas gopma 3amnucu
JEMCTBUTENIFHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; HCIOJIb30BaTh MOAXOIAIIYIO (OpMYy
3aIMMCH JICHCTBUTENBHBIX YMCEN AJIs pEIICHUs MPAKTHUECKUX 33]1a4 U MPEICTaBICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC M TAaHITE€HC MPOU3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKUEe QyHKITUH.

YpaBHeHUS] U HEPABEHCTBA

OnepupoBaTh MOHATHIMHU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO; LIEJIOE, PAIlHOHAIBHOE,
MppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

Bemonusate  mpeoOpa3oBaHus — TPUTOHOMETPUYECKHUX  BBIPQXKEHHMM M peliarhb
TPUTOHOMETPUUYECKHE YPaBHEHHUSI.

BrImonHATh npeoOpazoBaHus IEbIX, PAIMOHAIBHBIX U UPPAMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEBIX, PAIIHOHATIBHBIX U UPPALMOHATLHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA ISl PELICHHS MaTeMaTUYeCKUX 3a/ad U 3aja4 U3
Pa3IUYHbBIX 00J1aCTEH HAyKU U peaJIbHOM JKU3HH.

MonenupoBaTh peaibHBIE CHUTYalldd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIIEI0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM arrapaTa aareopsbl.

DyHKIUHN U TpaPUKH

OnepupoBaTh MOHATUSAMU: QYHKIUS, CIIOCOOBI 3a1aHns QYHKIUU, 00JIACTh OMPECIICHUS
¥ MHOXKECTBO 3Hau€HUI QPyHKIMH, TpaduK GYHKIINH, B3AUMHO OOpaTHbIE (PYHKIIUU.

OnepupoBaTh MOHATUSMHU: UYETHOCTH M HEUYETHOCTh (QYHKIUH, HyIH (QyHKUIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GQyHKIUN A1 pELICHUS] YpaBHEHHH.

Ctpouth W yMTaTh rpaduku JTUHEHHOW (PYHKIMU, KBAAPATHUHOM (PYHKIIMH, CTEHEHHOM
(YHKLNU C LENbIM [TOKa3aTeNIeM.

Hcnonb3oBarh rpaduku QyHKIUN UIsI UCCIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEH TpHU
pelIeHNH 3a/1a4 U3 JIPYTUX YYEeOHBIX MPEIMETOB M PEAIbHOW XU3HH; BBIpaXaTh (HopMyJIamu
3aBHCUMOCTH MEX/1y BETUYNHAMH.

Hauyana maTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATHUSAMH: IOCIEI0BATEILHOCTD, apu(METHUECKass W TE€OMETpPHUYECKas
IPOTPECCHH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOLIasi FeOMeTpUYecKasi MPOrpeccusi, cymma
0eCKOHEUHO yOBIBaOIIEH reOMETPUUECKOI MPOrPeCcCHH.

3amaBarh MOCIEIOBATEIFHOCTH PA3IMYHBIMH CIIOCO0AMH.

Hcmonp30BaTh CBOWCTBA TOCIIENOBATEIEHOCTEH M TPOTPECCHH TSl PEIICHUS pealbHBIX
3aJa4 NpUKJIAJHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA

OmnepupoBath MOHATUSMHI: MHOKECTBO, ONIEPAIIIH HAJ MHOYKECTBAMHU.

Hcmonp30BaTh TEOPETHKO-MHOKECTBEHHBIHN anmapar JJisi OMUCAHUS pealTbHBIX MPOIIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSAMU: ONpPECICHUE, TeOpeMa, CIEJCTBHE, 1I0Ka3aTeIbCTBO.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
YucnoBble GyHKIMH 5 1 DJIEKTPOHHBIN pecype
Tpuronomerpuuecknue GyHKINU 19 3 DJIEKTPOHHBIN pecypc
3 Tpuronomerpruyeckue ypaBHEHUS 8 DJIEKTPOHHBIN pecypc
4 Hpeo6pa3ovBaHI/1e TPUTOHOMETPUUYECKUX 12 1 3 D CKTDOHHBI DECYDC
BBIpQ)KEHU I
5) [IpousBoHas 22 2 6 DJIEKTPOHHBIN pecypc
I1 , 0000 ,
6 OBTOPGHI/IG 0000111eHIEe, cUCTEMAaTU3AIU] 5 1 1 ek TDOHHAI DeCYDC
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 9 21



https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya?ysclid=lijh8tvb5b385807300
https://wika.tutoronline.ru/algebra/class/10/opredelenie-chislovoj-okruzhnosti-v-matematike?ysclid=lijhc4iwgq434365917
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-uravneniyab/arkkosinus-i-reshenie-uravneniya-cos-t-a?ysclid=lijhqwait7684433907
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-sinusa-summy-i-raznosti-kosinusa-summy-i-raznosti-9136/re-54ca81ae-b672-444d-ae36-77d38496e3b5
https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/summa-beskonechnoy-geometricheskoy-progressii
https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Koau4yecTBO yacoB
Ne
o/ Tema ypoka — IpakTHuec Jara DJIeKTPOHHBbIE HU(POBHIE
Bcero KHe H3Y4YEeHUA oOpa3oBaTe/ibHbIE pecypchl
n ble padoThI paGoThI
YuciioBbie pyHkuuu (549)

Onpenenenne 4UCIOBON HYHKIIMU U https://interneturok.ru/lesson/a

CIIocoOBI €€ 3a1aHus Igebra/10-klass/chislovye-

1 0 1 04.09.23 funktsii/opredelenie-
chislovoy-funktsii-sposoby-
ee-zadaniya

CgoiicTBa (pyHKIMU https://interneturok.ru/lesson/a
1 0 0 04.09.23 Igebra/10-klass/chislovye-
funktsii/svoystva-funktsiy
CrolicTsa pynKimn 1 0 1 11.09.23
Obparras dyniims 1 0 1 11.09.23
Kontponbnas padota Nel «YwucnoBbie 1 1 0 18.09 23
byHKIUN
Tpuronomerpnuyeckne pynkuuu (194)
YucnoBast OKpY>KHOCTb https://interneturok.ru/lesson/a
1 0 0 18.09.23 lgebra/10-

klass/trigopnometricheskie-
funkcii/chislovaya-



https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/svoystva-funktsiy
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/svoystva-funktsiy
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/svoystva-funktsiy
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/chislovaya-okruzhnost-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/chislovaya-okruzhnost-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/chislovaya-okruzhnost-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/chislovaya-okruzhnost-2

okruzhnost-2

YHucnoBast OKpYKHOCTb

7 ! 25.09.23
Ha KOOPpAWMHATHOU IIJIOCKOCTH
8 Yucnosas OprmvHOCTL 25.09.23
Ha KOOpI[I/IHaTHOI/I IIJIOCKOCTHU
KonTtponbnast padora Ne 2 «Uucnosas
9 OKPYKHOCTB)» 02.10.23
Cunyc u xocunyc. TanreHc n https://zaochnik-
KOTaHTEHC. com.com/spravochnik/matem
10 02.10.23 M. COM/SPTAVOCANIK
atika/trigonometrija/sinus-
kosinus-tangens-i-kotangens/
Tpuronomerpuieckue QyHKIUH https://Ic.rt.ru/classbook/mate
YHUCIIOBOTO apryMEHTA matika-10-kl hislovye-i-
11 pry 09.10.23 _at a-10 _ass/c_ slovye -
trigonometricheskie-funktsii-
profilnyi-uroven-815/5164
Tpuronomerpudeckue QyHKIUH https://interneturok.ru/lesson/a
yIJI0BOTO apryMeHTa lgebra/10-
klass/trigopnometricheskie-
.10.2 . 3 .
12 09.10.23 funkcii/trigonometricheskie-
funktsii-uglovogo-argumenta-
2
13 Tpuronomerpuyeckue GyHKIINH 16.10.23
YIJI0BOI'0 apryMeHTa
14 DopMyIIbl IPUBEAEHUS 16.10.23
https://resh.edu.ru/subject/less
15 DopMyIIbl IPUBEAEHUS 231023 p ]

on/3490/conspect/199397/



https://zaochnik-com.com/spravochnik/matematika/trigonometrija/sinus-kosinus-tangens-i-kotangens/
https://zaochnik-com.com/spravochnik/matematika/trigonometrija/sinus-kosinus-tangens-i-kotangens/
https://zaochnik-com.com/spravochnik/matematika/trigonometrija/sinus-kosinus-tangens-i-kotangens/
https://zaochnik-com.com/spravochnik/matematika/trigonometrija/sinus-kosinus-tangens-i-kotangens/
https://lc.rt.ru/classbook/matematika-10-klass/chislovye-i-trigonometricheskie-funktsii-profilnyi-uroven-815/5164
https://lc.rt.ru/classbook/matematika-10-klass/chislovye-i-trigonometricheskie-funktsii-profilnyi-uroven-815/5164
https://lc.rt.ru/classbook/matematika-10-klass/chislovye-i-trigonometricheskie-funktsii-profilnyi-uroven-815/5164
https://lc.rt.ru/classbook/matematika-10-klass/chislovye-i-trigonometricheskie-funktsii-profilnyi-uroven-815/5164
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://resh.edu.ru/subject/lesson/3490/conspect/199397/
https://resh.edu.ru/subject/lesson/3490/conspect/199397/

16 KonTponbHas padora Ne3 1 1 0 93.10.23
((TpI/II‘OHOMeTpI/I‘-IeCKI/Ie q)yHKLII/II/I»
17 OyHKIMU y=SiN X, ee CBONCTBA U 1 0 0 06.11.23 ht_tps://fogford.ru/wilfi/m_atem
rpaduk atika/svoistva-funktsiy-sin
DyHKLMA y=COS X, HX CBOHCTBA 1 https://foxford.ru/wiki/matem
18 | rpagux 1 0 1 06.11.23 - DSTTORHOTC.
atika/grafikcos
[Mepuoauunocts GyHKIMNA y=SiN X, https://reshator.com/sprav/alg
y=C0s X ebra/10-11-klass/funkciya-y-
COSX-svojstva-i-
19 1 0 0 13.11.23 )
grafik/?utm_referrer=https%3
A%2F%2Fwww.google.com
%2F
20 [IpeoOpazoBanue rpadukoB § 1 0 0 13.11.23
TPUTOHOMETPHUYECKUX (YHKIUH
21 [TpeobpazoBanue rpaduxon § 1 0 1 20.11.23
TPUTOHOMCTPHYICCKUX (I)YHKLII/II/I
Oynkimu y=tg X, y=Ctg X, https://resh.edu.ru/subject/less
22 . 1 20.11.2
UX CBOWCTBA M IpahuKH 0 0 0 3 on/3943/conspect/200824/
p3 | Dymmwm y=g X, y=Clg X, 1 0 0 27.11.23
UX CBOMCTBa U rpauku
Kontponbnas padota Ne4 «CBoiicTBa u
24 rpauKu TPUTOHOMETPUUECKHUX 1 1 0 27.11.23
byHKIIHI
Tpuronomerpuyeckue ypasHenus (84)
o5 Apkkocunyc. Penienue ypaBHeHHS 1 0 0 04.12.23 http://www.56bits.ru/materials
/algebra/10/glava-3-
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cost =a

trigonometricheskie-
uravneniya/arkkosinus-
reshenie-uravneniya-cos-t-a-s/

Apkkocunyc. Penienue ypaBHeHus

26 | cost=a 04.12.23
Apkcunyc. Penienue ypaBHeHUs
APKTaHT€HC U apKKOTaHIeHC. Perenue https://infourok.ru/prezentaciy
ypaBHEHHit tan x=a,cot x=a a-po-matematike-na-temu-

08 11.12.23 reshen|e.-tr|.qonometr|chesk|h-
uravneniy-i-neravenstv-
arksinus-arkkosinus-
arktangens-450755.html

ApKT AHI'CHC U APKKOTAHI'CHC. Pemtenne
29 ypaBHEHHUH tan x=a,cotx=a 18.12.23
PerieHne TpUrOHOMETPUYECKUX https://youclever.org/book/trig
30 | ypaBHeHHI 18.12.23 onometricheskie-uravneniya-
1/
Pemienne TpuroHOMETpUYECKUX
Koumponvnas paboma Ne 5
32 25.12.23

((TPUZOHOMempUHECKue YPABHERUA»

IIpeoOpa3oBanue TPUTOHOMETPUUYECKHUX BbIpakeHui (124)
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CHHYC ¥ KOCUHYC CYyMMBI U pa3HOCTH

https://www.kursoteka.ru/cour

33 | apryMeHTOB 08.01.24 se/2934/lesson/9517/unit/2399
0
CHHYC ¥ KOCHHYC CyMMBI U Pa3HOCTH
35 TaHreHc CyMMBI ¥ pa3HOCTH 15.01.24
apryMeHTOB
®dopMyIibl TBOWHOTO apryMEHTa. https://dl.bsu.by/mod/book/vie
36 | ®opMyIIbI MOHMKEHUS CTETICHU 15.01.24 w.php?id=10175&chapterid=
1256
®opMyJipl JBOMHOIO apryMeHTa.
37 DopMyJIbl TOHWKEHUS CTENICHU 22.01.24
DopMyIIbl JBOMHOTO apryMEHTa.
33 DopMyJIbl TOHMKEHUS CTEIIEHH 22.01.24
[Ipeobpa3oBanme cymm https://lc.rt.ru/classbook/mate
TPUTOHOMETPHYECKUX (DYHKIUH B matika-10-
gg | MPOM3BEICHUS 29.01.24 kl_ass/preobr_azovaple-
trigonometricheskih-
vyrazhenii-profilnyi-
uroven/5203
[IpeobpazoBanue cymm
40 TPUTOHOMETPHYCCKUX (bYHKHI/Iﬁ B 290.01.24
MIPOU3BEICHUS
41 | IlpeoGpa3oBaHue cymMmm 05.02.24
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TPUTOHOMETPUUYECKUX (YHKLIUHN B
IIPOU3BEICHUS

[IpeoOpa3zoBanue MPOU3BEACHHUI
TPUTOHOMETPUUECKUX (PYHKIIHI B

42 0 05.02.24
CYMMBI
Hpeodpasosarue npoussenennuii https.//dl.bsu.by/mod/book/vie
43 | TPHTOHOMETDHIECKHX GYHKINIH B 0 12.02.24 w.php?id=10176&chapterid=
CYMMBI 1263
Konmponvnas paboma Ne 6
44 «IIpeobpazosanue 1 12.02.24
mpucoHomempuiecKkux 6blpCl.?fC€Hl/ll/7))
IpousBoanas (224)
45 [penen mocie0BaTeIbHOCTH 0 10.02.24 http://mathprc_)fl.ru/predel pos
ledovatelnosti.html
CymMma 0eCKOHEYHON TeOMEeTpUYECKOM
46 IPOTPECCHH. 0 19.02.24
47 | Ipenen Gpynkmun 0 26.02.24
Omnpenenenue MpoU3BOIHOM https://resh.edu.ru/subject/less
48 0 26.02.24 on/4923/conspect/200979/
49 Onpenenenre NpoOU3BOIHON 0 04.03.24
50 Brruncnenune IMPOU3BOJHBIX 0 04.03.24
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Brraucnenne IMPOU3BOAHBIX

https://resolventa.ru/pravila-

1 11.03.24 - )
> 03 vychisleniya-proizvodnykh
5p | Bbrancienne nponsBonHbIX 11.03.24
YpaBHEeHHE KacaTeabHOU K rpaduKy https://skysmart.ru/articles/ma
53 | bysakum 18.03.24 thematic/uravnenie-
kasatelnoj-k-grafiku-funkcii
VYpaBHeHME KacaTeabHOU K rpadpuky
54 | pynkuun 18.03.24
YpaBHeHUEe KacaTebHOU K rpaduKy
55 | pynkumn 01.04.24
YpaBHeHUEe KacaTebHOU K rpaduKy
56 | pynxuun 01.04.24
57 Koumponvnasa paboma Ne 10 08.04.24
«IIpouszeoonas»
58 HUccnenoBanue GyHKIMA Ha 08.04.24 https://urok.1sept.ru/articles/6
MOHOTOHHOCTb M 3KCTPEMYMBbI 68741
HccnenoBanue pyHKIMN Ha
59 | MOHOTOHHOCTB M SKCTPEMyYMBI 15.04.24
UccnenoBanne GpyHKINN Ha
60 | MOHOTOHHOCTD M SKCTPEMyMBI 15.04.24
61 | Ilocrpoenne rpadukos GpyHKumit 29 04.24
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[Moctpoenue rpadukoB QyHKIHI

62 1 0 1 22.04.24
HaxoxneHue HanboIbIINX U https://multiurok.ru/files/prim
63 | HAMMCHBIINX 3HAYEHUH BETUIUH 1 0 0 29.04.24 enenie-proizvodnoi-dlia-
nakhozhdeniia-naibolsh.html
Haxoxnenne HauOOJIBIINX U
64 | yanMeHbIIMX 3HAYCHMI BeMMUMH 1 0 0 29.04.24
Haxoxnenne HauOOJIBIINX U
65 N 1 0 1 06.05.24
HAVMEHBIINX 3HAYEHUN BEITUYNH
66 Konmponvnas paboma Ne Ivl 1 1 0 06.05.24
«IIpumenenue npouzso0HOU»
IHoBTOpEeHue u 0600mEeHne (24)
67 IloBTOpEeHUe U 06001IeHHE. 0 1 13.05.24
68 [ToBTOpeHue 1 06001IEeHNE. 1 0 20.05.24
OBHIEE KOJIMYECTBO YACOB I10 68 9 21

I[TPOT'PAMME
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