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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanmm3a» 0a30BOro ypoBHs sl oOywaromuxcs 10 kimaccoB paspaboraHa Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIIMSIMHA, COCTABJISIFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTaplied IIKOJbI, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OO0ECImeYMBACT HWHCTPYMEHTAIBHYIO 0a3zy Ui H3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
abCTpaKTHOE MBIIUICHHUE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HWH(GOpPMATHKH, OOIECTBO3HAHMS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlluecs OBJIAJICBAIOT YHHBEPCAIBHBIM SI3LIKOM COBPEMEHHOU
HayKH, KOTopas (opMyIupyeT CBOU JOCTHKCHHS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAJCHUS 3aKOHAaMU (U3UKH, XUMUHU, OWOJOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHHIMU U JIOTHYECKH CTPOTMMH MATeMAaTHUYECKUMHU KOHCTPYKIIHSIMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHaliW3a B CTapiled IIKOJe ydaluecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpPOJAE, HAyKe M B MCKYCCTBE, C BBIIAFOIIMMHCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 CHenu(uKy y4eOHOH AesITeNbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJM3a JCKUT JACSITETbHOCTHBIN NMPUHIUI 00yUIeHHS.

CtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYEeCKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dynkuuu  u - rpadukuy, «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKOro aHamusa», «MHoO)kecTBa W JIOTHMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHHHM JBYX JIET
oOyueHusl B CTapiIeil IIKoJie, €CTECTBEHHO JOMOJHSS IpYT ApPyra M MOCTENEHHO
HAChIIIAsCh HOBBIMH TE€MaMM M  pasaeiaMu. JlaHHBII Kypc  SBISIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OObeauHseT B ce0e CcoAep)KaHUE HECKOJIbKUX
MaTEMaTUYECKUX JUCIHUIUIMH: are0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUN aHaAJIN3,
Teopusit MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTUYECKYHD MOJEIb PEATBbHON
CUTyallud, NpPHUMEHATHb 3HAHUS, MOJIyYeHHble B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIU3a», JIsl PEHIEHUsI CAaMOCTOSTENBHO CHOPMYITHUPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYUYEHHBIN PE3YNbTAT.

CopepxarenpHO-MeTOANYECKasl JIMHUAA «YUHMCna ¥ BBIYMCICHHS 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose ocob0oe BHUMAHHE YACHSIETCS
(OpMHPOBAaHUIO TPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amuch JIEUCTBUTENIBHOIO YHCIIA, YMEHUE
pPaMOHAIBHO BBINOJHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommecss MOIY4YalOT HABBIKM NPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHHIM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWH BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasliele MpOorpaMMbl
IPEIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3a1ad. OOydaromuecs OBIJIaJI€BalOT
pa3IMYHBIMM METOJIAaMHU PEUICHUSI LEJbIX, PAllMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIB3YIOTCS IIPU HUCCIIEOBAaHUU
GYHKIMI ¢ TOMOIIBIO MPOU3BOJHON, PEIICHWU MPUKIAJHBIX 3a7ad U 3aJa4y Ha
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HadeHud QyHkuu. JlanHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TAKXKE BBIPAKECHUM,



coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
Marepuajia MPOUCXOJWUT  JaJbHEWIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIIICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (QOpMamu,  MPEICTABICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbBIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeckass JUHUS «DyHKIIUM U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD U3Y4YECHUS MaTepHaIa. N3yuyenune CTEIIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU IJs1 pelleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMU BEJIMYMHAMHU, MCCIEAOBATh MOJIYYEHHbIE (PYHKIHMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4Hoil dopme: aHATUTHYECKOM, Tpaduueckoi U ciaoBecHOW. Ero u3ydeHwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILECTBEHHO PACIIUPUTh KPYTI KaK MAaTeMaTHYECKHX, TaK U MPHUKIAJHBIX 3ajJad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIE0BATh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAWOOJbIINE U HAWUMEHBIIHNE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
HAXOXKJIEHUS HAWIy4dlIero PEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIILICHUS, (QOPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKEe U HcKyccTBe. OOydammuecs Yy3HAIOT O
BBIJAIOLINXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHo-MeToAMYecKass TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE
IIPEACTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U IPEAararoT



HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUIN, OHU CBSI3BIBAIOT Pa3HblE MATEMATHYECKHUE NUCIUIUIMHBI B €IMHOE
uenoe. [loatoMy BaXKHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anredpa um Havalla MaTeMaTHYECKOTO aHaJIW3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBbl ~MaTEMAaTHUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
chOpMHPOBATH HABBIKK TTOCTPOCHUS MOJICIICH peaTbHbIX CUTYAIlUi, UCCIICTOBAHMS
ATHX MOJEJIed C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
MHTEPIIPETALUK TTOTYYEHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETCHBI B KaXKIbIH
U3 pa3JeJaoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIMPOKO MCIOJIb3YETCS
JUISL pelleHusl MPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 33/1a4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJb30BATh AHAJIOTHIO, 0000IATh M KOHKPETHU3UPOBATh
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Alredpa u Haudana
MaTeMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM milaHe Ha HM3y4YeHHE Kypca anreOpbl MU Hadyal MaTEMaTUYECKOIo
aHanu3a Ha 0a30BOM ypoOBHE OTBOAUTCS 2 yaca B Hezemo B 10 kiacce, Bcero 3a
roj1 o0yueHnus — 68 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA

Yuciia 1 BbIYMCICHUS

PannonansHbie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU, MPOLIEHTHI,
OecKOHEUHblE  MepuoAuYeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHANbHBIMU YHCIAMU, TPe0OpPa30BaHUsI YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4ucha. PanuoHanbHBIE W UpPpALMOHAIIBHBIE YHCIA.
Apudmernueckue omnepaludd ¢ JIeUCTBUTENbHBIMU YHuciaamu. [IpubmmxéHHbie
BBIYUCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas  ¢opma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmied  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crTemeHu.  JleWcTBust ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CHHyC, KOCHHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, ApKKOCHHYC,
apKTaHI'€HC YMCJIOBOIO apryMeEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OcCHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHUEe, KOpEHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PELICHHI0 MAaT€MAaTHYECKHUX 3a]ad
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DyHKIUHN U TPAPUKHU

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHuil Qynkuuu. Hymn Qyskumu.
[TpomesxyTku 3HaKONOCTOSAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U 1IeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpauk KOpHs N-Oi CTENEHHU.

TpuroHoMerprdyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIIMI YUCIOBOTO apryMeHTa.

Hauyana MaTeMaTH4ecKOro aHajmn3a



[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yobiBaromias
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLIEHTOB. Mcronb3oBaHuE MPOrpeccuu s
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnnepa—BenHa.
[IpuMeHeHUuE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUSl peaIbHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUISOHBIX MTPEAMETOB.

Onpenenenue, Teopema, ClI€ICTBUE, JOKA3ATEIbCTBO.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHUsl CIEAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HHCTUTYTaMHU B COOTBETCTBHUM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEeMaTUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIICHU, pacCyKJIeHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U 6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs;, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTHM4eCKOMY OOpa3oBaHUIO W
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAJTBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
0o0JaCTH  OKpY)KAIOMIeH cpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTHYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW ACSITCIBHOCTH, ITAIloOB ¢
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 0OeCneuU8arOm
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM  JUIsL  BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VWHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTHUBHOTO), BHICTPAWBATh apryMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIoco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUMNA € YYETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUA MHCTPYMEHT MO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSTENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATD JIePUIMTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh ~ MHGOpPMALMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUpPOBaTh MHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaLIH o CaMOCTOSITETILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, 00ecneyugarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUAIOUWUXCAL.
OoOmenue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0/Ie 00CY>KJECHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMON TEMBI,
po0JIeMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA MIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMATh W HMCHOJB30BaTh  MPEUMYLIECTBA  KOMAaHIHOM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThl, pacnpeaensaTh BUAbl padoT, JOrOBapUBaTHCA, 00CY X AaTh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIaJa B OOUIMN MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranu3zanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMH TIO3HABaTENIbHOM peduieKCHH KaK OCO3HaHUSA
COBEpIIAEMBIX JICHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIhTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOJIA Tpolecca u
pe3yabpTaTa pelieHusl MaTeMaTHUYeCKON 3a1auH;



e TMpPEABUAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIM3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PAUUOHAIBHOE W JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAsI U JIECATUYHAS APOOb, IPOLEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEHCTBUTEIbHBIMU YUCIIAMU.

BhINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTbh MOHATUSAMU: CTENEHb C LEJIBIM IIOKa3aTesIeM; CTaHJapTHas
dopma 3amMcu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELCHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC M TAHT€HC NMPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YPaBHEHUE;

BrimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHsaTh mpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDQKEHWW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U pealbHOU KU3HH.



MonenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHIO 3aJadd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (GYyHKIUH, 00JIaCTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (yHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: YETHOCTh W HEYETHOCTh (YHKUWH, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBate rpaduku GyHKUIUN A peICHUS] YpaBHEHHI.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (QPYHKLIMU, KBAAPATUYHOM (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBath rpadukd QYyHKUMA IS UCCIEIOBAHMS IMPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
F€OMETPUYECKAs POTPECCHUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs I'E€OMETPUUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOTPECCHUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJady U3 JAPYTUX y4eOHBIX
PEIMETOB.

OnepupoBatb  MOHATUSAMH: ONpENCJICHHE,  TEeOopeMa,  CJIEACTBHUE,
JI0Ka3aTeIbCTBO.



TEMATHUYECKOE IINTAHUPOBAHUE

No KoaundecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jie/ioB U B Konrpoas  IIpakrnue (uudposbie)
n/  TeM MPOrpaMmbl ce HbIE CKHe o0pa3oBaTe/ibHbIE
I re padoThI padoThI pecypchl
MHoOXecTBa pallMOHATILHBIX
U IEUCTBUTEILHEIX YHCEI. https://uchi.ru/teachers
1 14 1 0 .
PanmoHanbHbie ypaBHEHUS U /Ik/main
HEpPaBEHCTBA
OyHKIMH U TPpadUKH. https://sferum.ru/?p=d
2 CTeneHs ¢ LeabIM 6 1 0 ashboard
oKa3aTelieM schoolld=204759332
Apudmernuecknii KOpeHb
3 N—OM CTEIICHM. 18 2 0 https://_uchi.ru/teachers
HppanmonaibHbie /Ik/main
ypaBHEHHUS U HEPABEHCTBA
(0))
4 OpMYIIH T 29 1 0 https://uchi.ru/teachers
TpuronoMmetpuu. Tpuronome /lk/main
TPUYECKUE YPAaBHEHUS
IlocaenoBaTenbHOCTH U https://sferum.u/?p=d
5 5 1 0 ashboard
fiporpecchn schoolld=204759332
6 [ToBTOpenue, o6o0IIEeHNE, 3 1 0 https://uchi.ru/teachers
CHCTEMaTH3aINsI 3HaHUH /Ik/main
OBHIEE KOJIMYECTBO 68 7 0
YACOB I10 ITPOT'PAMME



https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://sferum.ru/?p=dashboard%20schoolId=204759332
https://sferum.ru/?p=dashboard%20schoolId=204759332
https://sferum.ru/?p=dashboard%20schoolId=204759332
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://sferum.ru/?p=dashboard%20schoolId=204759332
https://sferum.ru/?p=dashboard%20schoolId=204759332
https://sferum.ru/?p=dashboard%20schoolId=204759332
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main

IHOYPOYHOE IIVTAHUPOBAHUME

Ne
n/

Tema ypoka

KoaudecTBO 9acoB

Bceer | Kontposnbn
0 bIe PaOOTHI

IIpakTuueck
re paboThl

Jlara
U3YYeHH
1

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

MHO0X€eCTBO,
onepauyu Hajl
MHOKECTBaMHU.
JnarpamMmebl
Oiinepa—Benna

https://uchi.ru/teachers/lk/m
ain

Parmmmonansabie
YyHUCa.
OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH,
MIPOIICHTHI,
OeCKOHEUHBIE
MePUOTUYCCKHIE
npobu

Apudmernueckue
OTIepaLUu C
panoHaIbHBIMU
YHCIIaAMH,
npeoOpazoBaHUs
YHCIIOBBIX
BBIPa)KCHUIN

IIpumeHeHue
npo0el U TPOLIEHTOB
JUIS pellieHus
MPUKJIaIHBIX 3324
U3 pa3IMyYHbIX
OTpaciiel 3HaHU# U
peanbHON KU3HU

https://uchi.ru/teachers/lk/m
ain

https://uchi.ru/teachers/lk/m
ain

https://uchi.ru/teachers/lk/m
ain

[IpumeHenne
npobeil 1 MPOLEHTOB
JUIS pellieHus
MPUKJIAIHBIX 3a/1a4
U3 pa3IMyYHbIX
OTpaciiel 3HaHUM U
peanbHOU KU3HU

https://uchi.ru/teachers/lk/m
ain

JleicTBUTEIbHBIC

https://uchi.ru/teachers/lk/m
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YHpcIa.
Pammonanpubie u
HppaIMOHAIbHBIC
qyciia

Apudmernueckue
OIIepaIHH C
IEeHCTBUTEILHBIMU
YHCITaMH

ain

https://uchi.ru/teachers/lk/m

ain

[TpubmmxEénnpie
BBIYMCIICHHS,
npaBuia
OKpYTJIEHHUS,
MPUKHUJKA U OLICHKA
pe3yibTaTa
BBEIUHMCIICHUH

ToxnecrBa u

TOKJICCTBEHHbBIE
npeoOpa3oBaHMs

https://uchi.ru/teachers/lk/m

ain

https://uchi.ru/teachers/lk/m

ain

10

YpaBHEHHE, KOPEHD
ypaBHEHUS

https://uchi.ru/teachers/lk/m

ain

11

12

13

14

HepaseHncrso,
peleHue
HEPaBEHCTBA

Merto nHTEpBAIOB

Pemenue nenbix u
IpoOHO-
paIMoHaIbHBIX
YpaBHEHUH U

HCPAaBCHCTB

KoHntponbHas
pabota o Teme
"MHokecTBa
palMOHANbHBIX U
JIEHCTBUTEIILHBIX
JHCe]L.
PammmonansHbIe
YpaBHEHUS U
HEpaBEHCTB"

https://uchi.ru/teachers/lk/m

ain

https://uchi.ru/teachers/lk/m

ain

https://uchi.ru/teachers/lk/m

ain

https://sferum.ru/?p=dashbo

ard schoolld=204759332

15

OyHKIHSI, CTTOCOOBI
3aManus QyHKIIAHN.
B3anmuo obpaTtHbie

https://sferum.ru/?p=dashbo

ard schoolld=204759332
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byHKIAHA

16

17

I'padux Gpynkumu.
Obnactp
onpeJeeHus u
MHOKECTBO
3HAYCHHUH (PYHKIUH.
Hymu ¢ynkiun.
[IpomexxyTku
3HAKOIOCTOSIHCTBA
UYETHbIE U HEUETHBIE

byHKIIUN

https://sferum.ru/?p=dashbo

ard schoolld=204759332

https://sferum.ru/?p=dashbo

ard schoolld=204759332

18

CreleHsb ¢ IeabIM
ITOKa3aTeJIeM.
Crangapraas ¢popma
3aIucu
JCHCTBUTEIHLHOIO
yucia

https://sferum.ru/?p=dashbo

ard schoolld=204759332

19

20

Hcnonn3oBanue
MOAXOIAIICH POpMBI
3aIuCH
JIEUCTBUTEIIHLHBIX
YUCEJ ISl peLeHUs
MPaKTUYECKUX 3a/1a4
U TIPEICTABICHUS
IaHHBIX

CrenenHas GyHKIUSA
C HaTypaJIbHBIM U
LEIBIM
nokasarenem. E€
CBOMCTBa U rpaduK.
KoHntponbHas
pabora 1o Teme
"dyHKIUHA 1
rpaduku. CreneHs ¢
LEIBIM
nokasaresnem"

https://sferum.ru/?p=dashbo

ard schoolld=204759332

21

Apudpmernueckuii
KOPEHb
HaTypaJIbHOU
CTETEHU

https://uchi.ru/teachers/lk/m
ain

22

Apudmernueckuit
KOpEHb

https://uchi.ru/teachers/lk/m
ain
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HaTypajibHOU
CTETeHU

23

CaoiicTBa
apu(METHIECKOTO
KOpHs HaTypaJbHON
CTCIICHH

https://uchi.ru/teachers/lk/m

ain

24

CaoiicTBa
apu(METHIECKOTO
KOpHs HaTypaJbHON
CTENEeHU

https://uchi.ru/teachers/lk/m

ain

25

26

27

CaoiicTBa
apu(METHIECKOTO
KOpHS HaTypaJbHON
CTETEHH.
KoHntposbHas
pabora 1o Teme
"OyHKINY U
rpaduku. CTeneHs ¢
LEeIBIM
nokasaresnem"

JlenicTBHSA C
apu(pMeTHYECKUMHU
KOpHSIMU N—OU
CTETIEHH

JHeiicTBus ¢
apu(pMeTHYECKUMHU
KOpHSIMU N—OU
CTEIIEHU

https://uchi.ru/teachers/lk/m

ain

https://uchi.ru/teachers/lk/m
ain

https://uchi.ru/teachers/lk/m
ain

28

JHeiicTBus ¢
apu(pMeTHYECKUMHU
KOpHSIMH N—OHU
CTEIIEHU

https://uchi.ru/teachers/lk/m
ain

29

JHeicTBus ¢
apupMETHIECKUMHU
KOpHSIMH N—OHU
CTETIEHU

https://uchi.ru/teachers/lk/m
ain

30

JHeicTBus ¢
apupMETHIECKUMHU
KOpHSIMH N—OU
CTEIEHU

https://uchi.ru/teachers/lk/m
ain

31

Pemenue
HUPpAIMOHATIBHBIX

https://uchi.ru/teachers/lk/m
ain
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YpaBHEHUU U

HEPaBEHCTB
Pemenue
32 HMPPALMOHAIIBHBIX hj[tps://uchi ru/teachers/Ik/m
YpaBHEHUU U ain
HEPaBEHCTB
Pemenue
33 HMPPALMOHAIIBHBIX hj[tps://uchi.ru/teachers/lk/m
YPaBHEHUU U ain
HCPaBCHCTB
Pemenne
34 HMPPALMOHAIIBHBIX hj[tps://uchi.ru/teachers/lk/m
YpPaBHEHUU U ain
HCPaBCHCTB
Pemenne
35 HMPPALMOHAIIBHBIX hj[tps://uchi.ru/teachers/lk/m
YpPaBHEHUU U ain
HEPABEHCTB
36 CpoiicTBa u rpaduk hj[tps://uchi.ru/teachers/lk/m
KOpHs1 N-OM CTeneHn ain
37 CgoiictBa u rpaduk h_ttps://uchi.ru/teachers/lk/m
KOpHs1 N-OM CTeneHn ain
KoHntponbHas
pabora 1o Teme
"ApudpmeTrnueckuii
38 KOpeHb N—-0H
CTEIEHHU.
Uppanmonanbubie
ypaBHEHUS U
HepaBeHCTBA"
CuHyc, KOCUHYC U .
https://uchi.ru/teachers/Ik/m
39  TaHTEHC YHCIOBOTO ai
aprymeHTa
CuHyc, KOCUHYC U .
https://uchi.ru/teachers/Ik/m
40 ' TaHTEHC YHCIIOBOTO ain
aprymeHTa
Apkcunyc,
ApPKKOCHUHYC U .
https://uchi.ru/teachers/Ik/m
41  apkTaHreHc ain
YHUCJIOBOTO

aprymeHra
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42

43

ApKcuHyc,
aApPKKOCHHYC U
apKTaHTeHC
YHCIIOBOTO
aprymeHra
Tpuronomerpuyecka
1 OKPYKHOCTb,
orpezeneHue
TPUTOHOMETPUYECKH
X QYHKIHIA
YKCIIOBOTO
aprymeHra
Tpuronomerpuyecka
S OKPY>KHOCTb,

https://uchi.ru/teachers/lk/m

ain

https://uchi.ru/teachers/lk/m

ain

oTpeiesIeHUe
pest https://uchi.ru/teachers/Ik/m
44 | TPUrOHOMETPUYECKU ain
X QYHKIHA T
YHCIIOBOTO
aprymMeHra
OcHoBHbIE
https://uchi.ru/teachers/Ik/m
45  TPUTOHOMETPUYECKH ain
e popMyIbl o
OcHoBHBIE
https://uchi.ru/teachers/Ik/m
46  TPUTOHOMETPUYECKH ain
e popMyIbl o
OcHoBHBIE
https://uchi.ru/teachers/Ik/m
47 | TPUTOHOMETPUYECKH ain
e popmyibl T
OcHoBHbIE
https://uchi.ru/teachers/Ik/m
48  TPUTOHOMETPUYECKH ain
e popmyiel T
[IpeoGpa3zoBanue .
https://uchi.ru/teachers/Ik/m
49 | TPUTOHOMETPUYECKH ;

X BBIPAKEHHUU

ain

50

51

IIpeoOpazoBanue
TPUTOHOMETPHYCCKHU

X BBIPAKEHHUU

IIpeoOpasoBanue
TPUTOHOMETPUYECKH
X BBIPAKECHUU

https://uchi.ru/teachers/lk/m
ain

https://uchi.ru/teachers/lk/m
ain

52

[TpeobpazoBanue

https://uchi.ru/teachers/lk/m
ain
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TPUTOHOMETPUYECKH
X BbIpaKEHUU

IIpeoOpa3oBanue )
beoop https://uchi.ru/teachers/lk/m
53  TPUTOHOMETPUYECKU ain
X BBIPAKECHUU o
Pemrenue .
https://uchi.ru/teachers/lk/m
94  TPUTrOHOMETPUYECKU ain
X YpaBHEHHI _
Pemrenue .
https://uchi.ru/teachers/lk/m
55  TpUTrOHOMETPUYECKH ai
X YpaBHEHHI T
Pemenue .
https://uchi.ru/teachers/lk/m
56  TPUTrOHOMETPUYECKH ai
X YpaBHEHUI T
Pemenue .
https://uchi.ru/teachers/lk/m
57  TPUTOHOMETPUYECKU ain
X YpaBHEHUI _
Pemenue .
https://uchi.ru/teachers/lk/m
58  Tpuronomerpuvecku ain
X YpaBHEHMI T
Pemienne .
https://uchi.ru/teachers/lk/m
59  TpPUTOHOMETPUYECKU ain
X YpaBHEHHMU T
KoHnTponbHas
pabota o Teme
"DopMYIIBI
60 pMYy.
TPUTOHOMETPHH.
Tpuronomerpuueck
ve ypaBHeHUs"
ITocnemoBaTenLHOCT
H, CIIOCOOBI 3a1aHus
61 TOCJIEIOBATEIILHOCT https://sferum.ru/?p=dashbo
eif. MOHOTOHHBIE ard schoolld=204759332
MIOCJIEIOBATEIHHOCT
u
Apubdmerndeckas u
reoOMeTpruYecKast
62 IIPOIPECCUMU. https://sferum.ru/?p=dashbo
Hcnonp3oBanue ard schoolld=204759332

MIPOrpeccuu AJis
pelIeHus peaTbHbIX
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3aJ1a4 MPUKIATHOTO
Xapakrepa

63

64

beckoneuno
yOBIBaroIas
reoMeTpuUecKast
nporpeccusi. Cymma
OECKOHEYHO
yOBbIBaroIIei
reOMETPUYECKOI
MIPOrPeCcCuu

(DOpMy.TIa CJIOZKHBIX
IIpOLCHTOB

https://sferum.ru/?p=dashbo
ard schoolld=204759332

https://sferum.ru/?p=dashbo
ard schoolld=204759332

65

DopmyJia CIOKHBIX
MIPOIICHTOB.
KoHntposbHas
pabora 1o Teme
"[TocnenoBareILHOC
TH U Tiporpeccun”

https://sferum.ru/?p=dashbo

ard schoolld=204759332

66

67

O0001menue,
cUCTeMaTH3aIus
3HAHUU 3a KypcC
anreOpbl M Haval
MaTeMaTu4ecKoro
ananu3a 10 kmacca

Urorosas
KOHTpOJIbHas paboTa

https://uchi.ru/teachers/lk/m

ain

https://uchi.ru/teachers/lk/m

ain

68

O0006111IEHNE,
CHUCTeMaTH3aIUs
3HaHUH 3a KypC
anreOpbl M Haval
MaTeMaTH4eCKOro
ananuza 10 kiacca

OBILIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka: anredpa u Hayajga MaTEeMAaTHYECKOrO aHAJIN3a, TEOMETPHUSL.
Anrebpa 1 Havalila MaTeMaTH4YecKoro aHaiausa 10 kiacc: yaeOHUK IS
o01eoOpa3oBar. opranu3aiuii: 6a3oBeiid U yriay0:. yposan) / (C.M.
Huxonsckuii, M.K. [Totanos, H.H. Pemetnukos, A.B. [lleBkun). —8 uza. - M.:
IIpoceemienune, 2020.- 432 c.

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1. Anrebpa u Hayasla MaTeMaTHYECKOTO aHau3a. MeTorndecKue
pexkoMenanuu. 10 kiace : yue6. mocobue st 001eodpa3oBar. opranusariuii /
M. K. ITotanos, A. B. llleBkuna. — 2-¢ u3za. — M. : [Ipocsemenue, 2017. —
191 c. : .

2.Anrebpa 1 Hayana MaTeMaTHYeCKOro aHanusa. Jugakrnueckue MaTepuasbl.
10 xnacc: yue0. nmocodue aiist o01eodpa3oBaT. opraHu3ainii: 6a30BbIN 1
yrayout. ypoBau / ML.K. Tloranos, A.B. [lleBkun. — 14 — ¢ u3a.- M.
[Ipoceemenne, 2020.-159 c.: u.

3.Anrebpa 1 Havaja MaTeMaTudeckoro anaan3a. COOpHUK MPUMEPHBIX
pabouux nporpamm. 10-11 kimaccel: yue6.mocobue asis 061eodpa3oBar.
opraHu3anuii: 0a30BbIi U yrayos. ypoau /(coct. T. A. BypmuctpoBa. —4-¢
u3n. - M. :Ilpoceemenne, 2020. — 189 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://uchi.ru/teachers/lk/main
https://sferum.ru/?p=dashboard schoolld=204759332



