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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yue6HOro Kypca «Anredpa u Hadaiaa MaTeMaTHUYECKOTO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYTapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIIETEHIIUSIMH, COCTABIIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LIETOCTHOCTh OOIEKYIbTYPHOIO, JMYHOCTHOTO U TIO3HABATEIBLHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPaMME CTapUIed IIKOJIbI, MOCKOJIbKY, C OJIHOU
CTOPOHBI, OH OOECNEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JOTHIECKOE H
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB HWH(GOpPMATHKH, OOIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JTAHHOTO Kypca Y4Yalluecs OBJAJIeBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTIKCHHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCTEIIHOTO OBJAJCHUS 3aKOHAMH (PU3WKH, XUMUHW, OWOJOTHH, TTOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIH30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
a0CTpaKTHBIMH U JIOTHYECKH CTPOTHMH MATEMAaTHYCCKUMHU KOHCTPYKIIHSMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone n3yuenus
anreOppl W Hadajdl MAaTeMaTHYeCKOTo aHaiW3a B CTapiied IIKOJE YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS TPUKIATHBIX 3aJad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIEH peabHbIX CUTYyalluii M HHTEPIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTEH B TpHpOJAE, HAYKE W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obmamaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM TMOTCHIIMAIOM, KOTOPBIM
peanu3yeTcs Kak uyepe3 y4eOHbI marepuaj, CocOOCTBYIOUUN (OPMUPOBAHUIO



HAYYHOTO MHPOBO33PEHUS, TaK W dYepe3 CHEHUPHUKY Y4EOHOH IesITeNbHOCTH,
TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHLIEHTPalMy BHUMAaHHs U OTBETCTBEHHOCTH 32 ITOJIYYEHHBIN pE3ysbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajllaM MaTeMaTH4eCKOIo
aHaJIN3a JIEKUT JeATEIbHOCTHBIA TPUHIIUI OOy4EHHS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYEeCKOTO aHAIN3a» BKIIIOYAeT
CIIEIYIOLIUE COJIEPKATECIBHO-METOANYECKUE JIMHUU: «YHca M BBIYHUCICHUSY,
«Pyuknuun U rpadpuku», «YpaBHEHMsT U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro asamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM H3Y4YalOTCAd HA IMPOTSHKEHHM JBYX JIET
OoOy4eHHMs B CTaplIel IIKOJIe, €CTECTBEHHO AOIOIHSISA JIPYr Apyra W MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU U pasfaenaMu. JlaHHBIE Kypc  sABIISETCSA
UHTETPaTUBHBIM, IIOCKOJIBKY O0O0beauHsieT B ce0e coaepkKaHUEe HECKOJIBKUX
MaTEMaTUYECKUX JUCIUIUIMH: aire0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOpMUpPYETCS U
COBEPLICHCTBYETCS YMEHHE CTPOUTb MATEMaTHYECKYI0 MOJECIb pEalbHOU
CUTyallud, NpPHUMEHATb 3HAHUS, IOJyYeHHble B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIN3ay, IJIs PElIEHUsI CAMOCTOSATENBHO CHOPMYIMPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYUEHHBIN PE3YNbTAT.

ConepxarenpHO-MeTOAUYECKas JIMHUAA «UuCna M BBIYMCIICHHS» 3aBEpLIACT
(GbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiell mikoige oco0oe BHUMAaHUE YIEISIETCS
(OpMHPOBAHUIO TPOYHBIX BBIYMCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3JIMYHBIX (OpPM 3alUCHU JIEUCTBUTEIBHOIO YHCIIA, YMEHUE
pAlOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMM, JACJIaThb IPUKUAKY, OLICHHUBATH
pe3ynpTaT. OOydaromuecss NOIY4YalOT HABBIKM NPUOIMKEHHBIX BbIUMCICHUH,
BBINIOJIHEHUS JIEUCTBHIM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJIApTHOW (opme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKEHHM.

JIvans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS HA NPOTSIKEHHH BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJIbKY B KaXJOM pasjliele MpOorpaMMbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOLIMX 3ajad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJAMU PELICHHS ULEJbIX, PALHOHAIBHBIX, HWPPALMOHAJIbHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [losrydeHHbIe yMEHN UCTIOJIB3YOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ TOMOIIbIO MPOU3BOJHON, PEIICHWH MPUKIAAHBIX 3a/7ad U 33Ja4 Ha
HaxXOXKJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
collep)KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (popMUpOBaHHE YMEHHI



BBIMOJHATh pacuy€Thl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAKECHUU,
COJEpIKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AITOPUTMHUYECKOIO U
aOCTPaKTHOTO MBIIUICHUS YYalluxcsl, (OPMUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamH,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJIE PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIJAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KakK
A3bIKA HAYKH.

CopepxxarenpHo-MeToAMYeCcKass JUHUA «DyHKUMH U TpaQuKA» TECHO
NIEPEIUIETAETCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTD U3Y4YECHUS MaTepuaIa. N3yuyenue CTEIIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHN IJs1 pelleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpakaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3TOi cojepKaTesIbHOW JTMHUU HalleJICH Ha Pa3BUTUE YMEHUUN
Y HABBIKOB, IIO3BOJIIOIIMX BbIpAaXKaThb 3aBUCHMOCTH MEXKy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyrI KaK MATEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSBISETCSI BO3MOXHOCTh UCCIIEI0BAaTh U
CTpoUTh Tpaduku (YHKIUH, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas colep)kareibHas JHUHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEIEH pealbHbIX CHTyaluH,
HAXOXKJEHUS HAWJIy4dllero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U ucKyccTBe. OOyuvarommuecs y3HAOT O
BBIJAIOLIUXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKH Kak
HAyKH, U UX aBTOpax.



CopepkarenbHO-MeTOANYECKast TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTaM TEOpPUH  MHOXKECTB. T€0peTHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTUKH U MpeaiararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/eibl MATEMATUKU U €&
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3Hble MATEMATHUUYECKUE NUCIUIUIMHBI B €IUHOE
uenoe. IToatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKM U HCIOIb30BaTh €ro JiJis
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anredpa um Havalla MaTeMaTHMYECKOTO0 aHaJIU3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OpMHpPOBATh HABBIKK MTOCTPOEHUSI MOJEIIEH peaTbHbIX CUTYallui, UCCIIETOBAHMS
TUX MOJENIe C MOMOIIBbIO amnmapara aiareOpbl U MaTeMaTHYeCKOro aHalu3a U
WHTEPIPETALUN TIOJyYCHHBIX PE3YNbTAaTOB. Takue 3ajaHus BIUICTEHBI B KaxIbIl
U3 pa3/iesioB MIPOrpamMMBbl, MOCKOJIBKY BECh MAaTEpHAl Kypca HIMPOKO HUCIIONIb3YETCs
JUISL pelieHusl NMPUKIaaHbIX 3aaa4. [Ipu perieHun peanbHbIX MPaAKTUUECKUX 3a/1ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BATh AaHAJIOTHIO, 0000IAaTh M KOHKPETHU3UPOBATh
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3a/lady OpPraHM3yeTCsl B MPOIECCE M3YyYEHHUs BCEX TeM Kypca «AureOpa W Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B yudeOHOM maHe Ha HW3ydeHHE Kypca anreOpbl M Havyal MaTEMaTHYECKOTO
aHanun3a Ha 6a30BOM ypoBHE O0TBOAuUTCS 3 yaca B Hemento B 10 kimacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus — 204 gaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciaa v BIYMCICHUA

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepamuu  C
palMOHAIBHBIMU YUCJIaMu, TPeoOpa30BaHus YUCIOBBIX BbIpakeHui. [IpuMeHenne
Ipo0ell U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1a4 M3 Pa3IUYHbIX OTpaciien
3HAaHUU U PEaJIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoOHaJIBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omnepauud € JEUCTBUTENbHBIMU yuciaamu. [IpuOnmxeénnbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BIYUCIICHUN.

Crenenp ¢ uensiM  nokasareneMm. CrangaptHas — ¢opMa  3alucu
neicTBUTENbHOrO  uMcna. Mcnonp3oBaHue —moaxondmedl  (opMbl  3amMcu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJbHOW  creneHu.  JleicTBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton nHTEpBANIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanimoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3a]1a4 U3 PA3JIMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DYyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkmuu. BzaumHo
oOpaTHbIe (PYHKIUU.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEYETHBIE (DYHKIIMH.



CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TIOKa3zateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0i CTEHICHH.

Tpuronomerpuueckasi OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauaja MaTeMaTH4ecKOro aHajan3a

ITocnenoBaTeaIbHOCTH, CIIOCOOEI 3aJaHus MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIC TOCJICOBATEIILHOCTH.

Apudmernueckas U reoMeTpuyeckas rporpeccur. beckoHeyHo yObIBaroIas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. @opmylia CIOXKHBIX MPOLEHTOB. VMCronp30BaHWE MPOTPECCUU A
pEIICHUS PEalbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHOK€eCTBO, olepaluyd HajJ MHOXXecTBamu. Jumarpammbl Jitiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara i OMUCAaHUS PeaIbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX yYeOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3aTEIbCTBO.

11 KVIACC

Yuciia ¥ BbIYHCICHUSA

HarypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENIEHMU.

Jlorapudm yucna. JleciTuuHbIE U HATYypPATIbHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEpXKAIIUX CTENEHU C PalUdOHAIbHBIM
MTOKA3aTEIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpABHEHMI. PellleHne NpUKIaIHbIX 33a/1a4 C OMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeil HayKu WU peaibHON
KU3HU.

DyHKIUHN U TPaPUKH



Oynkuusa. Ilepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
byHkuu. MakcumMyMbl U1 MUHUMYMbI (QyHKIuH. HauGomnpliee u HauMeHbIee
3HaueHHue PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpadukoB GyHKIUN 71 PEIICHUS YPAaBHCHUH W JTMHEHHBIX
CUCTEM.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBable pyHKIMH. MeTO HHTEPBAIOB JUIsl PEIIEHUSI HEPABEHCTB.

[IpousBonnas  ¢yakuuu. ['eomerpuyecknii ©  QU3NYECKUH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  3JM€MEHTAapHBIX  QyHKIUA.  DopMynbl  HAXOXKICHHS
MPOU3BOJAHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIETro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElICHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unmu rpaduKoMm.

[lepBooOpaznas. Tabiuiia nepBooOpPa3HBIX.

Wurerpan, ero reoMeTrpuyeckuid u (usmyeckuid cmbicia. Bbeluucnenue
uHTerpaina no gpopmyne Hetorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOro mpeamera «Maremathka» JOJDKHO 00€cCIeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHETO 00111er0 00pa3oBaHus CIECAYIOMINX JIMYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl yueOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['pasxtaHCKOE BOCIIUTAHMUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUUA O0YYaIOIIETOCs KaK aKTUBHOTO
W OTBETCTBEHHOIO 4YI€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUMH,
mpoLenyp TpaxIaHCKOro oOiiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U IESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pELICHHU, paccyXIEHUM;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
HMHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OT/IbIXa, peryispHas busnueckas AKTHUBHOCTB); (bu3HIecKoro



COBEPIICHCTBOBAHUS, npu 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHOI
JIeSITEIbHOCTRIO.

TpynoBoe BocuTaHueE:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccud W pealn30BBIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caM0OOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH.

OKOJIOTHYE€CKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO JKOJOTHUYECKOW KYJbTYPhl, MMOHMMAaHWEM BIIMSHUS
COIMAJIBHO-?)KOHOMHMYECKHUX TPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMATBHOM
Cpelbl, OCO3HAHHEM TJOOAJIBHOTO XapakTepa HSKOJOTMYECKUX MpooJieMm;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
o0JIacTU OKpYyKalollel cpelbl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX TMTOCIIC/ICTBUI [ OKPY’KAIOIIEH Cpeibl.

[{eHHOCTH HAYYHOTO MTO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM MPAKTUKH, [OHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTHM ISl Pa3BUTHUS LIMBUIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTE€MaTUKM W MaTEeMaTUYeCKOM KYyJIbTYpOM KaK CpEJICTBOM II03HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYI) U HCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00Y4arowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCaAmwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrle norudyeckue AeMCTBUS:



BBISIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAY HOHATUAMU; (DOPMYIHPOBATH
ONpENENICHUs]  TOHATUM; YCTaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA Uil OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUPOBaTh U  MPeoOpa3oBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHbIE U OTpULATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOIIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTUBOpeuHsi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPXKICHHSIX;
npemjiaraTb ~ KPpUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEUHNIL;

JienaTh BBIBOJABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI 0 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATENEHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh croco0 pemeHus yuyeOHOMl 3ajgauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOAAIUNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBrbIe ucciienoBarenbCcKue IEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIME MPOTUBOpEUne, MnpodiemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TIO YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOKHOE pPAa3BUTHE MPOLIECCa, a TAKXKE BbIIBUTATh
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

PaGoTa ¢ undopmarnueii:

BBIABJISITDH I[GCI)I/IL[I/ITBI HH(bOpMaHI/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U AJId pCIICHUSA 3ada4M;



e BBIOMpaTh UWH(POpPMAIMIO W3  HCTOYHWUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIHIO
Pa3IMYHBIX BUJOB U (hOPM IPEICTABIICHHS,

e CTPYKTypHUpOBaTh WH(GOPMAIIHIO, TIPEICTABIATh €€ B PA3NIUYHBIX PopMax,
WLTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIbHO
c(OpMyITNPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

OO1uenue:

e BOCHOPUHUMATH H (OPMYIHUPOBATH CYXIEHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy pellleHus 3aja4l, KOMMEHTHPOBATh MOTYYCHHBIN Pe3yIbTarT;

e B X0JI¢ 00CYXXKJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAICIEHHBIC HA TMIOMCK
pelIeHUs; COMOCTaBIATh CBOU CYXKICHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3iMyue U CXOJICTBO MO3UIIUN; B
KOppEKTHOM popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

e TMPEACTABIATH  PE3yNbTAaTBl  PEIICHWS  3aJadd,  OKCIICPUMEHTA,
UCCJICIOBAHUSI,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPUH.

CoTpyIHHUYECTBO:

e TOHMMATb W  WCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUTyaJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMAThH 11ETh
COBMECTHOH JAESATENbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e YYacCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOI YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UI€HAMU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

CamoopraHu3zanus:



COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 33/1a4H, BEIOMPATH CIIOCOO PEIICHHS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIb:

e BIIAJETh HABBIKAMHU TI03HABATEIHLHON pedieKkcHr KaKk OCO3HAHHS
COBEPIIAEMBIX JIEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

e TMpPEABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PpEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JE€ATECIBHOCTH Ha OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa I U YCJIOBHSIM, OOBICHITH
MPUYUHBI JTOCTHKECHHSI WIM HEJOCTHKEHUS PE3YJIbTAaTOB JEATEIIBHOCTH,
HaxXOJUTh OIMUOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHICCKOTO aHATH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh NOHATUSAMM: PAUUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOB, MPOIICHTHI.

Bomonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEHUCTBUTEIbHBIMU YHCIAMH.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3Ys MpaBUiia OKPYTJIEHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTejlieM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOIAULYI0 (DOPMY 3alUCH AEUCTBUTENbHBIX YUCEN JJIs pEelICHUs
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIUY.

YpaBHeHMs U HEPABEHCTBA



OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
pauMoOHAIbHOE, UPPAMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W pemiaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BhInonHATh MpeoOpa3oBaHUs LENbIX, PALNMOHAIBHBIX W HPPALUOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBI  LEIBIX, PpalAOHAIBHBIX M
VPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUsI U HEPABEHCTBA JUI PELICHUS MATEMATUYECKUX 3a]a4
W 3a]1a4 U3 PA3JIMYHbIX 00JIaCTe HAYKH U PEabHOU KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIDAKECHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jadd, HCCIECA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM amapara ajireophl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMU: (PYHKIUS, COCOOBI 3aJaHus (PYHKIMH, 00IacTh
ONpEJENCHUs] U MHOXKECTBO 3HAuYeHMH (PyHKIuU, Trpaduk (yHKIHUHA, B3aUMHO
oOpaTHbIe (PYHKITUH.

OmnepupoBarh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GyHKUIHH, TPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 715 pelIEHNs YPABHEHUN.

CtpouTh U unTaTh rpa@UKU JTUHEHMHON (PYHKLIMH, KBAAPATUYHON (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIbIM ITOKa3aTeeM.

Hcnons3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHMX y4EeOHBIX MPEIMETOB U PEabHON
YKU3HH; BbIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havana MmaTeMaTH4eCKOro aHaJIN3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMETpPUYECKas MPOrPECCUu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECcKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOrPECCUH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIEpALlMU HaJlI MHOXKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmmapar Uil ONMCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 33aJad U3 APYTUX Y4eOHbIX
IPEIMETOB.



OnepupoBaTb  MOHSTHUSMH: ONpENCJICHHE,  TEeOopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yuciaa v BIYMCICHUA

OnepupoBaTh TMOHATUAMH: HATypaldbHOE, LEJIOE€ YHCIO; HCHOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YMCEIl, PA3JIOKEHUE YMCIIA HAa MPOCTHIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™m Uucla, ECATUYHbIE U HATypajbHbIC
Jorapu(Msl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsaTh CBOMCTBA CTemeHM i NpeoOpa3oBaHUs  BbIPAKEHUM;
OIIEPUPOBATH MOHATUSAMM: I[IOKA3aTEIbHOE YpPAaBHECHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoIlonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpPNKALIUX JIOTapU(MBI;
OIepUpPOBATh NOHATUAMU: JOrapu(pMUUECKOE YPABHEHUE U HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI JJOTrapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe perienus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHU W €€ pEIICHHE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

Haxonuth peuieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAllMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MognenrpoBaTh peaibHble CHUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA MW CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCMOJIB30BAHUEM ariapara aiareopsl.

DOyHKUMH U TPaPuKn

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKU
MOHOTOHHOCTH  (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCHOJIb30BaTh HUX IS
UCCIEeI0BAHUS (PYHKIMU, 3aJaHHOU rpauKOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIb30BaTh JJIs PEIICHUS] YPAaBHEHNUN U HEPABEHCTB.

N300paxaTh Ha KOOPJIMHATHOM TMJIOCKOCTHU TpadUKU JUHEHHBIX YpaBHEHUUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUI.



Wcnonp3oBaTh rpaduku (QYHKIUN I HWCCICIOBAHUS IPOIECCOB M
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Havasa MmaTeMaTH4€CKOr0 aHAJIN3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIMS; IPOU3BOAHAS (QYHKIUY;
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUI CMBICI MPOU3BOIHOM TSl PEeIICHUS
3aj1ay.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH IPOU3BOHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHI.

Hcnonp30BaTh MPOU3BOJHYIO ISl UCCIIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSAThH PE3yJIbTaThl UCCIECIOBAHUS K MTOCTPOCHHUIO TPadUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEr0 PELIEHUs B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh MOHATHUSAMHU: TEepBOOOpa3Has U  HHTErpai; MOHUMATh
F€OMETPUYECKUIA U (PU3NYECKU CMBICI UHTErpaia.

Haxonute nepBooOpa3Hbie 3J€MEHTApHBIX (DYHKIMI; BBIYUCISITH MHTErpaj
no ¢popmyne HeroTona—JIelOnuna.

PemaTte npukiiagHeie 3aJadd, B TOM YHUCJIE COLMAIBHO-D)KOHOMHYECKOTO U
($u3NYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
Ne HaumeHoBaHue pa3/iesioB M TeM dyeKkTpoHHbIe (LM POBbLIE)
KonTpoabubie IlpakTuueckue
n/n  mporpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
MHosxecTBa palliOHAIBHBIX U
1 JIEHCTBUTENbHBIX unces. ParmoHaibHbie 22 1 www.fipi.ru
YpaBHEHUS U HEPABEHCTBA
5 Oyukiun U rpaduku. CTeneHs ¢ HelbM 10 http://www.mathege.ru
MOKa3aTeseM https://lib.myschool.edu.ru/content/
ApudpmeTnueckuiit KopeHb N—OW CTEIEHH.
3 HppanuoHanpHble ypaBHEHUS U 18 1 http://www.mathege.ru
HEpaBEHCTBA
Dopmyisl -
4 uroHoMeTpuu. TpUTOHOMETPUIECKIE 30 1 bt fipird
P ThiH- 1P P https://lib.myschool.edu.ru/content/
ypaBHEHUS
5 ITocenoBaTrenbHOCTH U IPOIPECCUU 10 https://lib.myschool.edu.ru/content/
IToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS
6 P Hl & 12 1 http://www.mathege.ru
3HaAHUU
OBLIEE KOJIMYECTBO YACOB I1O 102 4 0 https://lib.myschool.edu.ru/content/
[MPOTPAMME



http://www.fipi.ru/
http://www.mathege.ru/
https://lib.myschool.edu.ru/content/
http://www.mathege.ru/
http://www.fipi.ru/
https://lib.myschool.edu.ru/content/
https://lib.myschool.edu.ru/content/
http://www.mathege.ru/
https://lib.myschool.edu.ru/content/
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11 KJIACC
KoauvecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
CrermneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM.

1 [TokazarenbHast PyHKIHS. 12 1 http://www.mathege.ru
[Toka3arenbHble ypaBHEHHUS U https://lib.myschool.edu.ru/content/
HEPABCHCTBA
Jlorapudmuueckas GyHKIIHUSA. .

2 JlorapudMuueckue ypaBHEHHS U 12 W fipi

P M https://lib.myschool.edu.ru/content/
HEPaBEHCTBA
TpuronomeTrpuueckue GyHKIIUH U UX

3 rpa¢uku. Tpuronomerpuyeckue 9 1 http://www.mathege.ru
HEPaBEHCTBA
IIponsBoanas. Ilpumenenne

4 P g . P 24 1 https://lib.myschool.edu.ru/content/
MIPOU3BOTHOM

5 WHrerpan u ero npuMeHeHus 9 http://www.mathege.ru
Cuctembl ypaBHEHU 12 1 https://lib.myschool.edu.ru/content/
HatypanbHble u 1ienbie grcia 6 www.fipi.ru
IToBTOpEHunE, 0600IIIEHHE,

8 P Hl . 18 2 https://lib.myschool.edu.ru/content/
CUCTEeMAaTH3aIHsI 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME



http://www.mathege.ru/
https://lib.myschool.edu.ru/content/
http://www.fipi.ru/
https://lib.myschool.edu.ru/content/
http://www.mathege.ru/
https://lib.myschool.edu.ru/content/
http://www.mathege.ru/
https://lib.myschool.edu.ru/content/
http://www.fipi.ru/
https://lib.myschool.edu.ru/content/

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Anrebpa u Hauana ananu3a. 10-11 kmaccel. YueOHuK ai1st 0011eo0pa3oBaTeNbHBIX YUPEKIACHUH.
/ I.A.Amumos, FO.M.Komnsrun, F0.B.Cunopos, H.E.®¢noposa, M.W.111abyaun./ M.:
IIpocsemenue

Anrebpa u Havasia MaTeMaTudeckoro ananusa. 10—11 kmaccsr /

H. M. JIutBunenko. — Mocksa : 9kemo, 2018. — 160 ¢. — (B momorp

CTapUICKIACCHUKY. AJITOPUTMBI PEIICHUs 3a1a4).

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. U3ydenue anreOpbl 1 HaYall MaTeMaTUYeCKOro ananusa B 10 kiacce : KHUTra Ass yuyuTens /
H. E. ®enoposa, M. B. Tkauesa. - M.: [Ipocsemienue, 2008.
2. AnreOpa 1 Hayaia MaTeMaTH4ecKoro aHaimsa. 10 Kiacc : AMIaKTHISCKUE MaTepHaIbl.

3. B. . Tmu30ypr. Anrebpa u Havaia MaTemMaTrueckoro aHanmsa. 11 kimacc. KontposasHbie
paboTHI.

4. JI. A. Anekcanaposa. Anrebpa u Havajia MaTeMaTU4ecKoro ananusa. 11 kmacc.
CamocTtosTenbHbIe PadOTHI.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://lib.myschool.edu.ru/content/

www.fipi.ru

https://www.yaklass.ru/

http://www.mathege.ru



https://lib.myschool.edu.ru/content/
http://www.fipi.ru/
https://www.yaklass.ru/
http://www.mathege.ru/
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