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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTUA O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECleYnBaeT HHCTPYMEHTANbHYIO 0a3y i HU3Y4EeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C IpPYrod CTOPOHBI, (POPMHUPYET JOTHUYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAUMOM JUJISi OCBOCHHS
KypcoB HWH(OpPMATHKH, OOILECTBO3HAHMUS, WCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOI'0 Kypca y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KoTopast (GOpMyJIUPYET CBOM TOCTHIKEHUSI B MaTeMaTHUUECKOH opme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOTo aHajdnu3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3WKH, XUMUHU, OHOJIOTMH, MOHUMaHUS
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOIIECTBEHHOW >KU3HU, TO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XKU3HU. B TOXE Bpems OBIIafeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMHM MAaT€MAaTHYECKHUMH KOHCTPYKUHSIMHU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMIo, adCcTparupoBaHue u
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlUIeHHE. B xone n3ydyenus
anreOppl M Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH pPEAJbHBIX CUTyallM M WHTEpHpEeTaluu
MOJYYEHHBIX  PEUIEHUM, 3HAKOMSTCA C  I[PUMEpPaMHM  MaTeMaTHYECKHX
3aKOHOMEPHOCTEM B TMPHUPOAEC, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucina M BBIYUCICHUD,
«Dyakuu  u rpadukmy, «YpaBHEHHMS UM HepaBeHCTBa», «Hauwama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSKEHUH JABYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TEeMaMH W pasaenaMu. JaHHBIM Kypc  SBISIETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyETCsS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM mikoJjie. B crapmieli mkone oco0oe BHUMaHHE YJEseTCs
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOywaromuecs MOJYYarOT HAaBBIKM NPUONMKEHHBIX BBIYMCICHHM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplied IIKOJIe, TMOCKOJbKY B KaXJOM paslieje MNporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [losrydeHHbIe yMEHNS HCTIOJIB3YOTCS IIPU UCCIIEN0BAaHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATH pacuy€Thl 1Mo ¢GopMysiaM, MpeoOpa3oBaHUs IIENbIX, PALUOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Mareprajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS YyYaruxcsi, (OPMHUPYIOTCS HABBIKA JIETyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISI PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHUW W HepaBeHCTB. [lpu 3ToM OosbllIoE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKy BEIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havaa mMaTreMaTM4ecKoro aHain3a» IO03BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAYCHUSA, BBIYUCIITH TUIOMAAN (QUTYp W OOBEMBI TEN, HAXOAUTh CKOPOCTH U
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMMYECKHUX, 3aJladyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOr0 AaHaJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MAaTEMATHKU KAk
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS POHU3BIBAIOT BECHh KypC LIKOJBHOW MAaTEMAaTUKU U IMPEAJIarator



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BATh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra aiareOpbl U MAaTeMaTUYECKOro aHalIu3a U
VWHTEPHPETAUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCIOJIb3YETCS
JUISL pellieHUs] IPUKIAAHbIX 3a1ay. [Ipyu pemieHnn peanbHbIX NPaKTUUYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHM3yeTCs B IMPOLECCE M3YYEHHUs BCEX TeM Kypca «Auredpa v Hagaiaa
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



Conep:xxanue y4eOHOro mpeaMera, Yy4eOHOro Kkypca (B TOM 4YHCIe
BHEYPOYHOM 1eATeIbHOCTH), Y4eOHOr0 MOAY IS

10 KITACC

Yucaa v BBIYMCICHUA

Pannonansabie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu.  ApudMeTHUYecKue  Oomepanud  C
palMOHAIIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxkeHui. [IpuMenenne
Ipo0el U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATIbHOU KU3HU.

JenictBuTenpHble  4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepauud € JEUCTBUTEIbHbBIMU yuciamu. [lpuOnmxEénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCIICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas ¢opma  3amucu
neicTBUTENbHOrO  uMcna. Mcnonp3oBaHue —mnoaxoasdmed  (Gopmbl  3amnucu
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOM  cremeHu.  JleictBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTENEHHU.

CHHyC, KOCHHYC M TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apr'yMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETpHUUECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
Merton uHTEpBANIOB.

Pemenue nensix u 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeEHNE ypaBHEHH U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAYKH U PEabHOU KU3HH.

DYyHKIUHN U TPAPUKH

OyHkius, crnocoOwl 3amgaHust GyHknuu. [paduk  QyHkuu. BzaumHO
oOpaTHble PYHKIINU.

OO6unacTb ompeneneHuss 1 MHOKeCTBO 3HaueHud (ynkumu. Hymu Qyskiuu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHas QpyHKUMS C HATypaJbHBIM U IIeNIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIIOCOOBI 3a/1aHus MOCJIEIOBATEIbHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX 00JacTel HAyKh M pealbHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHkuu. MakcumyMbl U1 MUHUMYMbl (QyHKiuu. HanGosblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKINH, UX CBOWCTBA U TPadUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT MPHU PEUICHUHU 3a7ady U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogHble  3neMeHTapHbIX  QyHKOu.  DopMmynbl  HaXOXKICHUS
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIydlIEero peleHus B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



Ilnanupyemblie pe3y/ibTaTbl 0CBOEHHS Y4eOHOT0 MpeaMeTa, yueOHOro Kypca
(B TOM 4HCJ/Ie BHEYPOUHOH 1eATEJIbHOCTH), Y4€OHOI0 MOAYJIsI

OcBoenne ydeOHOro mnpeamera «MaremaTuka» JOJDKHO 00€CIeunBaTh
JOCTHKEHHE HAa YPOBHE CPETHEro 00IIero o0pa3oBaHus CAEAYIOMMNX JTUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4E€OHOTO MpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UITUU 00YyYaIONIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, NPEJCTABICHUEM O
MaTeMaTHYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C WX
GYyHKIMUSIMY ¥ HA3HAYCHUEM.

[TaTproTHYeCcKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUUHOCTU, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTU4Y€ECKOW IIKOJIbI,
K HCIOJb30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIICHU, pacCyXIeHU;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHSI MPUMEHSATH MaTeMaTH4YeCKUue 3HaHUs B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNU U
OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro



COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JIESITEIbHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM IIEHHOCTU TPYAOIIO0HUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYeCKOMY O0Opa3oBaHUI0 U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO HIKOJOTHYCCKON KYyJIbTYpbl, IOHUMAHHEM BIIVSHHS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOJIHON M COIMAIBLHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa 9SKOJOTUYECKHX MpoOJieM;
OpHEHTaneld Ha TMPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelIeHUs 3aaad B
00JaCTH  OKpY’)KAIOMIeH cpepl, IUTAHUPOBAHUS IIOCTYIIKOB H OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM TSI OKPYKAIOMIEH CPEJIbI.

[{leHHOCTH HAYYHOTO TO3HAHUSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW ESITCIIBHOCTH, DTAaroB €€
pa3BUTHS M 3HAYUMOCTH JIsi PAa3BUTHs [UBUIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC PE3yJbTaThl OCBOCHHS MPOTPaMMBI YYEOHOTO IMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKATMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OCUCEUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00eCnevuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memooo8  NO3HAHUSL ~ OKpYJCalowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
UCC1e008amenbCKux onepayutl, yMmeHut pabomams ¢ ungopmayueti).

ba3oBbie Iorn4ecKue NeUCTBHUS:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMATUYECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpENIeNICHUs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK



KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYyJIUpOBaTh M  NOPEOOPA3OBBIBATh  CYKJCHHUSA:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBIIITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npegiaraTb  KpUTEpUU s BBISIBICHHUS  3aKOHOMEPHOCTEM U
MIPOTUBOPECUNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUY;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTUBHOIO), BHICTPAUBATh APIyMEHTAIIMIO,
OPUBOJUTH MPUMEPHl M KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIOco0 pemeHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBrbIe ucciienoBarenbCcKue IEUCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUA MHCTPYMEHT IMO3HAHMUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpoOIemy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POpMYIHpPOBATH 0000IEHUS U BHIBOJBI 110 pE3yJIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHMBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATH J1ePUIMTHI MHPOpMALUU, JAHHBIX, HEOOXOAUMBIX Uil OTBETa
Ha BOIIPOC U IS pELLICHM 3a/1a4u;

BbIOMpaTh ~ MHGOpPMAIMI0 U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,



e CTPYKTYpHUPOBaTh MHGOPMAIHIO, TIPEICTABIIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIEHO
c(OpMyIMPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

OO1enue:

e BOCHpUHUMATh ® (OPMYIUPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU M LIETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy pelleHus 3aja4i, KOMMEHTHPOBATh MMOTYYCHHBIN Pe3yibTarT;

e B X0JI¢ 00CYXXKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOU TEMBI,
poOJIeMBbI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAlIora, OOHApYKHBaTh Pa3U4Me U CXOJCTBO TO3WIIUN; B
KOPPEKTHOU Gopme PopMyaupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,

e TMPEACTABIATH  PE3yJbTAaTBl  PEIICHWS  3aJadd,  OKCIICPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHUYECTBO:

e TOHMMAThb W  WCHOJIB30BaTh  NPEMMYINECTBA  KOMAaHAHOHW |
VHAMBHUIYaJIbHON pabOoThI IPU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOH JESITEeNbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

e YYacCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH WiIE€HAMH KOMAaHJIbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie  pezynamueHuvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
CamoopraHu3zanus:

COCTaBIISITh TIJIaH, AITOPUTM PELICHUS 33aJja4H, BBIOUPATh CIIOCO0 PEIICHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGpOpMAIUU.

CaMOKOHTpOJIb:

e BIAJACTh HAaBbIKAMH IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUSA
COBEPILAEMBIX JACUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IPUYMHBI JTOCTHKEHUS WIH HEJOCTH)KEHHS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hauajga MaTEMaTHYECKOTO aHAIM3a»
Ha YPOBHE CpPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBarh MOHATHSAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BolnonHATh  apudMETHUYECKHE ~ ONepalud € paldOHAIbHBIMU U
NENCTBUTEIbHBIMU YHCIIAMHU.

BobimonHsaTe npuOAMKEHHBIE BBIYMCIICHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JienaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BBIYMCICHHMN.

OnepupoBaTh MOHATUSIMU: CTENEHb C LEJIbIM MOKa3aTelieM; CTaHJapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTENBHBIX YUCEI JIJIsl PeICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOIO YIJIa;
MCITI0JI30BATh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMoHaNbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
yYpaBHEHHUE;

BeimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periarthb
TPUTOHOMETPUYECKHE YPABHEHHUS.

BremonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBl  LEJIBbIX, PpalAOHAIBHBIX WU
VPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.



[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIS PELIEHUS] MAaTEMAaTHYECKUX 3a]1a4
W 3a]1a4 U3 PA3JIUYHbIX 00JIacTe HAYKH U PEabHOU KU3HH.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3a/Jadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QYHKIUH, 00JIaCTh
ONpEeENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (QyHKUHH, B3aWMHO
oOpartHbie (QYHKITUH.

OmnepupoBarh NOHATUAMU: YETHOCTh U HEUETHOCTh (YHKUUH, HYJIU
(GyHKUIHH, TPOMEKYTKH 3HAKONOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (PYHKLIMU, KBAAPATUYHON (PyHKIIHH,
CTETEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnons3oBath rpadukd (QYyHKIUH Ui UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMETPUYECKAsI IPOIPECCUH.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MIPOTPECCUN IS PELICHUS
peanpHbIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIEpaLlMy HaJlI MHOYXKECTBAMH.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — anmmapar Uil ONMCAaHUs
peaybHBIX MPOLIECCOB U SBJICHWM, MPU PEIICHUH 3a7ad U3 JAPYTUX Yy4eOHBIX
MPEIMETOB.

OnepupoBath  MOHSATUSIMHU: ONpENeNIeHHe,  TEopeMa,  CIEACTBUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HATypaJIbHOE, LEJIOE€ YHMCIO; HCIO0JIb30BaTh
MPU3HAKN JIEIMMOCTH LIEJIBbIX YHMCEN, PA3JIOKECHUE YMCIIAa HA MPOCTHhIE MHOXKUTEIN
JUISL PELLICHUS 3a7a4.

OnepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.



OmnepupoBaTh NMOHATUAMU: JOrapupM Uucia, ACCITUYHBIE U HATypalbHbIE
Jgorapu@mel.

YpaBHeHNs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTeNEHM i1 NpeoOpa3oBaHUS  BBIPAKEHUM;
OIIEpUpPOBAaTh TMOHATHUSAMM: IOKA3aTEIbHOEC YPaBHEHHE W HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHHsl  BBIPAKEHUH, COAepXKaIIUX Jorapudmel;
ONEPUPOBATh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe perienus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHW U €€ PELICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEW pallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHIO 33J1a4H,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

DOyHKUMH U TPaPuKu

OmnepupoBaTh MNOHATHSAMM:  NEpUOAUYECKass  (DYHKLIUSA, MPOMEXKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM JIKCTpeMyma (yHKIUMU, HauOosblliee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIeI0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENbHOM, JOrapupMuUYecKon u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM IMJIOCKOCTH TpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX JUISl PELIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUN.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YU4EOHBIX JUCIUIUIMH.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh NOHATUSIMU: HEMPEPbIBHASI (QYHKUHUS;, TPOU3BOAHAS (QYHKILINU;
WCITIOJIb30BATh TEOMETPUUYCCKUMA M (PU3HUECKHUI CMBICI MPOU3BOIHOM JJISI pEIICHUS
3a;ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO 7Sl UCCIEN0BaHUS (QYHKIIMHM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHAThH PE3YyIbTaThl UCCIEIOBAHUS K IIOCTPOEHUIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYYLIErOo PEIICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.



OnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Hasi U  HUHTErpai; MOHUMATh
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUH; BBIYUCISATH WHTETpal
o ¢popmyne Herorona—JleliOuuia.

Pemare npukiagHele 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO
(bu3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TemaTnueckoe INIAHUPOBAHME C YKa3aHUEM KOJINYECTBA AKAACMUIECCKUX YaC0B, 0OTBOAUMBIX HAa OCBOCHUE

KAK0# TeMbl Y4eOHOI0 mpeaMeTa, y4eOHOro Kypca (B TOM YHCJIe BHEYPOUHOM J€eATEIbHOCTH), Y4eO0HOT0 MOIYJIs

10 KJIACC
KoiunuecTBO 4acos
Ne HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIE (M (PPOBBIE)
Konrpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
MHOXeCTBa pallMOHATILHBIX U
1 efCTBUTENBHBIX YKcell. ParimonanbHbIe 14 1 buGnuorexa LIOK
2 -ran https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
5 @yukuuu U rpaguku. CTeneHs ¢ 1elbIM 6 bubnnorexa [HOK
IOKa3aTejIeEM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O CTETIeHN. 18 1 bubnuoreka [IOK
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edso00.ru/1568aba3
Dopmyitel
4 T I/Ilj"OI};OMeT nn. TpUroHoMeTpuuecKue 22 1 bubmmorexa [IOK
p pHi-1p p https://m.eds00.ru/1568aba3
ypaBHECHUS
5 ITocnemoBaTeIbHOCTH U IPOTPECCHU 5 bubmmorexa [IOK
a porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 3 1 bubnnoreka [JOK
3HAHUHU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOT'PAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoThI padoThI
Crenenb ¢ palliOHATBHBIM ITOKA3aTEJIEM.

1 [TokazarenpHast PyHKIIHS. 12 1 bubnnoreka [HOK
[TokazarenbHblE ypaBHEHUS U https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Jlorapudmudeckas pyHKIHS.

2 HOFapI/IiMI/IIIeCKI/Ie Q)yaBIfeHI/Ifl " 12 bubmmorexa LIOK

P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIUH U UX
3 r pa(bI/IKI/I T iFOHOMeTqZ{eCIj(He 9 1 bubmorexa HOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
IIpousBoanas. IIpumenenue bubmmnoreka HOK
4 8 24 1
MIPOU3BOJHOMN https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
141
> HTETpail 1 €10 npHMeHemHA o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
y Cheremst ypasHerit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble u nensie yncna 6 brbmmorexa LTOK
P " https://m.edsoo.ru/f11c4afd

3 [ToBTOpenue, 060061IeHNE, 18 5 bubnuoreka [JOK

cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPO'PAMME
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METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Yueouuk: Anredpa u Hay. MaT. aHanu3za. 10-11kn. Agumos HILA. u op 2022

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

Yueonuk: Anredpa u Hau. mat. ananu3a. 10-11km. Anmumon LA, u ap 201 Anrebpa
Y Hayvaja MaTeMaTH4ecKoro aHainuza. Meronuyeckue pekomenaanuu. 10 kiacc:
nmocobue s yurureneit oomeoodpaszosat. opranusanuii / M. K. [Totamnos, A. B.
[eBkun. — M.: [Ipoceemenue, 2013. — 191 c.: 1. — (MI'Y — mikoue).

Anrebpa u Hadaja MaTeMaTU4YeCcKoro aHanmu3a. J[uaaKkTuaeckue MaTepuabl K
yuebnuky ILII.A. AnumoBa u apyrux 11 knacc: yue6. mocobue st ooueoOpa3zoBar.
opranu3anuii: 6a3oBelii u yriryon. yposau / M. U. 1lladynun, M.B. Tkauépa, H.E.
dEnopoga. - 8-¢ u31.-M.: IIpocsemenue, 2017. — 207 c.: ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

=

Poccwuiickas anekrponHas mkosa https://resh.edu.ru/

Maremariuecke OJMMITNAbI 1 OJTMMITHAIHBIE 3a]a9H, — [3JIEKTPOHHBII pecypc], —
pexxum nocryma: http://www.zaba.ru.

Meroayka mpenojaBaHusi MAaTEMaTUKU — [3JEKTPOHHBIA pecypc], — peXKHM J0CTyTa:
http://methmath.chat.ru.

Peectp npumepHbIX 00111€00pa30BaTEIbHBIX IPOrPaMM [JIEKTPOHHBIN pecypc], —
pexxum nocryma: http://www.fgosreestr.ru.

[TyreBoauTens «B Mupe HayKu» JUIS MIKOJIBHUKOB [3JEKTPOHHBIA pecypc], — pexkum
nocryna: http://www.uic.ssu.samara.ru

DNeKTpPOHHAs! XPECTOMATHS IT0 METOIMKE MPETIOJaBaHUs MATEMATHKH [31€KTPOHHBIN
pecypc], — pexum gocryna: http://fmi.asf.ru.

MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPY/IOBAHHUE

WNHTepakTuBHAsA JOCKa

Ha60p IJT1aKaTOB, YEPTCIKHBIC HHCTPYMCHTBI JIs1 TOCKU

OBOPYJAOBAHME VI ITPOBEJAEHUSA JIABOPATOPHBIX U ITPAKTUYECKHUX
PABOT

UYepTexkHble MHCTPYMEHTHI: JTMHEHKA, IIUPKYJIb, TPEYTOJbHUKH (45% u 45%; 30* u 60%),
TPaHCIIOPTHP.
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