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MOSACHUTEJBHASA 3AIIKNCKA

PaGouas mporpamma yueOGHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
oOpa3oBaHusl, LIEIOCTHOCTh OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIA U3YUEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayaiga MareMaTHYEeCKOTO aHaln3a» SIBJISIETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIIeH IIIKOJBI, IOCKOJBKY, C OJIHOMN
CTOPOHBI, OH OOECIeYMBaeT HWHCTPYMCHTAIBbHYIO 0a3y Il HW3Y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
a0bCTpaKTHOE MBIIUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYaIluecs OBJIAJICBAIOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTIKCHUS B MAaTEMaTHIECKOUN opme.

Kypc anreOpsl u Hauaa MaTeMaTHueCKOro aHajanu3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3MUKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUM OSKOHOMUKH M OOIINECTBEHHOW IKU3HM, I[O3BOJSET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMITHBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, GOPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl W HadaJdl MaTeMaTHYEeCKOro aHaiW3a B CTapiied IIKOJe ydaliuecs
MOJIYYatOT HOBBIM OIBIT pEIIEHUs TMPUKIAAHBIX 3aJlad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTICH pealbHbIX CUTYyalluii M HHTEpIpEeTaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAFOIIMMUCST
MaTEMaTUYECKUMH OTKPHITHUSIMHU U UX aBTOpPaMH.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIocOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW HesITeIIbHOCTH,
TpeOyroten CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, TIPOIOJDKUTETHHOU
KOHIICHTpAIlM¥ BHUMAaHUS U OTBETCTBEHHOCTH 3 MOJYYSHHBIN PE3yIbTaT.



B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHaln3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHaIN3a» BKIIOYAET
CIIEIYIOLIUE COJIEPKATEIBHO-METOANYECKUE JIMHUU: «YHca M BBIYHUCICHUSY,
«Pyukuuun v rpadpuku», «YpaBHEHMsT U HepaBeHCTBa», «Hauama
MaTE€MaTU4YeCcKoro aHanu3a», «MHoXecTBa U JIoTHKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCsd Ha MPOTSHKEHWHM JIBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIIIAsCh HOBBIMM TEMaMM M pasaeinaMu. JIaHHBII Kypc  SIBISETCS
UHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coiepKaHUEe HECKOJIbKUX
MaTeMaTHYECKUX AUCLUHUIUINH: anreOpa, TPUTOHOMETPHS], MaTeMaTUIECKUI aHaln3,
Teopusi MHOkecTB U Jp. [lo Mepe Toro kak ywariuecs OBIaAeBalOT BcE Oosee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCJIEI0BaTeNIbHO (hopMupyeTcsa u
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluM, TPUMEHSATh 3HAaHUS, NOJyYCHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOr0 aHaJIN3ay, IJIs PELIEHUsI CAMOCTOSATENBHO CHOPMYIUPOBAHHON
MaTEeMaTUYECKOH 3aJ1auH, a 3aTEM UHTEPIPETUPOBATH MOJYyUYEHHBIN pe3yIbTaT.

ConepxarenpHO-MeTOAUMYECKasl JIMHUAA «YuCina M BBIYMCIICHUS 3aBEpLIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikone oco0oe BHUMAHHE YACISIETCS
(OpPMHPOBAaHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIOJIb30BaHUE PA3IUYHBIX (OpPM 3amMUCH ACHCTBUTEIBHOIO YHCIA, YMEHHE
pPaMOHAIBHO BBINOJHATh JCHCTBHAS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommuecss MOIY4YalOT HABBIKM NPUOIMKEHHBIX BbIUMCICHUH,
BBITIOJTHEHUS JIEUCTBUM C YKCJIaMH, 3alMCaHHBIMU B CTaHJIapTHOU (dopmMme,
UCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWHU BCETO
oOyueHusi B cCTaplield IIKOJie, IOCKOJIbKY B KaXJOM pasJliele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pa3IUYHBIMM METOJaMU pEUICHUS] UEJbIX, PALMOHAIBHBIX, HPPALUOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U X cucTeM. [loydyeHHbIE YMEHMS UCIIOJIBb3YIOTCS IIPU UCCIIEAOBAaHUT
(GYHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHUH MPHUKIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HAUMEHBIIMX 3HauYeHUW QyHkuuu. [lanHas
collep)KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (opMUpOBaHHE YMEHHI
BBIMOJHATh pacuy€Tbl 1Mo ¢GopMyniaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKKe BBIPAXKEHUH,
COJEpKaIMX CTENEHU U Jorapudmbl. braromaps u3ydeHHIo aiaredpanyeckoro
MaTepuana OPOUCXOJUT  JalbHEWIlee  pa3BUTUE  AJITOPUTMUYECKOTO U



aOCTPaKTHOTO MBILIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKM JETyKTHBHBIX
paccyxaeHuid, paboOTl €  CHUMBOJbHBIMU  (QopMamu,  MPEACTaBICHUS
3aKOHOMEpPHOCTE M 3aBHUCHMOCTEW B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyiaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM U TpaduKu» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEN0BATENBHOCTh M3Yy4YCHUS Marepuala. N3yuenne CTEIEHHOM,
MOKa3aTeJIbHOM, JIorapu(hMUIECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IJIS pelIeHUs 3adad U3 JPYIHX Y4eOHBIX
IPEIMETOB U PEANBHON MKU3HU TECHO CBS3aHO KaK C MATEMaTUYECKUM aHAJIU30M,
TaK W C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
ynensiercs: (popMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIWU, CTPOUTH UX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUU HalleJIeH Ha Pa3BUTUE YMEHUN
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXXKaTh 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTU K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxarenpHasg nuHUsA «Havama mMareMaTrMdeckoro aHajan3a» MO3BOJSET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TAK U IMPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX 00YYaroIIMMCsl, y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh MCCIIE0BAaTh U
CTpouTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAuOOJbIINE U HAWUMEHBIIHNE
3HAYEHHUA, BBIYUCIATH IUIOMAAu (PUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MAaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyalWu,
HAXOXKJCHUS HAWIy4dlIero PEIICHHs B NPUKIAAHBIX, B TOM YHCIE COLUAIBHO-
HKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIIEHUSA, (OPMUPOBAHUIO YMEHHMI pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcKyccTBe. OOyuvarommuecs Yy3HaOT O
BBIJAIOLIUXCSI pe3ysibTaTaX, MOJYYECHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHo-MeToAMYeCcKas TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSILLIEHA  3JIEMEHTaM TEOPUM  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MAaT€MaTWKH U NPEIJIararoT
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €€
NPUWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. IToatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO0 AaHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMAaTUYECKOTO  MOJCIMPOBAHUS, KOTOphIE IPU3BAHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
THX MOJEJIe C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
WHTEPHPETALUU TOJYUYCHHBIX PEe3yNbTaToB. Takue 3ajaHusl BIUIETEHBI B KaXKIbIN
U3 pa3/iesioB MPOrpaMMbl, MMOCKOJIBKY BECh MaTEpHall Kypca HIMPOKO UCTIOIb3YETCs
JUTSL pellieHusl IPUKIAIHBIX 3a/1a4. [Ipu pereHnn peanbHbIX MPaKTHUYECKUX 3a7a4
yyaniecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAIOTHIO, 0000IIATh U KOHKPETHU3UPOBATH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MpOIlECCe M3YyUEHHUS BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydYeHHME Kypca ainreOpbl M Hayal MaTeMaTHU4eCKOro
aHanau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaemnto B 10 kinacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COAEPKXAHUE YYEBHOI' O KYPCA

10 KVIACC

Yucaa v BIYMCICHUSA

Panmonanpupie umncia. OOBIKHOBEHHBIE U JECSATHYHBIE JIPOOH, MPOLIECHTHI,
OECKOHEUHblE  MepuoAudeckue JpoOu. ApuMeTHYecKue  omepauud C
palMOHAIIBHBIMU YMCIaMU, TPeo0pa30BaHus YHCIOBbIX BhIpaxkeHUH. [IpuMenenue
Ipo0ell U MPOUEHTOB ISl PEIICHUs MPUKIAAHBIX 33/1a4 U3 Pa3IM4HbIX OTpaciien
3HAHUU U PEATbHOU KU3HU.

JlelictButenpHble  yucia. PanuoHanbHBIE W UppAlMOHAIIBHBIE YHCIIA.
Apudmernueckue omnepauud € JEeUCTBUTENbHBIMU yuciamu. [lpubmmxénnbie
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCIICHUN.

Cremenp ¢ menbiM  mokaszateneM. CranmaptHas Qopma  3ammcu
JNEUCTBUTENHFHOTO uuncna. Mcmonp3oBanue moaxonsmied  (GOpMbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTETEHHU.



CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUU. OCHOBHBIE
TPUTOHOMETpHUUECKHE (DOPMYIIHI.

YpaBHEHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, penieHne HEpaBEHCTBA.
Meton HHTEpBaJOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppannoHanbHbIX YPAaBHEHHU U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a]ad
¥ 3a71a4 U3 pa3IMuHbIX 001acTel HAayKH U PeasibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkuus, cnocoObl 3agaHus GyHkuuu. ['papuk  QyHkuuu. BszaumuHo
oOpaTHbIe (PYHKIUH.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpoMexyTKH 3HAKONOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU.

CrenenHast (pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS N-0i CTENEHH.

TpuroHomeTpruyeckass OKPY>KHOCTb, OIPENEIECHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

Havana MmaTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJ1aHUs MIOCJIEI0BATEIbHOCTEH.
MOHOTOHHBIE MOCIIEAOBATEIBHOCTH.

Apudmernueckas 1 reoMeTpuUecKas nporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yObIBaIOLIEH reoMeTpUUeCKON
nporpeccur. Popmysa CIOXKHBIX IPOLEHTOB. MCIONb30BaHWE MPOTPECCUU IS
pelIeHns peajbHbIX 3aJ1a4 IPUKIIAJHOTO XapakTepa.

MHoskecTBa M JIOTHKA

MHoxecTBO, omnepanuu HajJ MHOXecTBaMu. J(umarpammsl Jilsiepa—BeHHa.
[IpuMeHeHne TeOopeTHKO-MHOXKECTBEHHOI'O arapaTra il OINMCAaHUs PpPeajbHBIX
IPOLIECCOB U SIBJICHUM, P PEIICHNUH 3a]a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

11 KJIACC
YucJa 1 BbIYUCIEHUS
Harypanbnsie u neinsie yncia. [IpuzHaku 1e1MMOCTH LENbIX YUCEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIIECHM.
Jlorapudm gyucna. JleciTuaabie U HATypaIbHBIE JIOTapU(PMBI.



YpaBHeHMS U HEpaBeHCTBA

[Tpeobpa3zoBaHue BbIpaX)EHH, COEPIKALIUX JOrapu(MBbI.

[TpeoOpa3oBanue BBIpAKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
MOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHMI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 Pa3Iu4HbIX OOJacTed HayKh M peajbHOU
KU3HU.

DOyHKUMH U TPaPUKH

Oyuknus.  I[lepuonnueckne  ¢GyHkuuud. [IpomMeXyTKM  MOHOTOHHOCTH
byHkuud. MakcuMymbl 1 MUHUMYMBbl (QyHKUIMU. HaunOosblllee W HauMmeHbLIEe
3HaueHHE (PYHKIMHU HA IPOMEXKYTKE.

Tpuronometpuyeckue GyHKINH, UX CBOWCTBA U TPadUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Ncnons3oBanue rpadukoB GyHKIMN sl pEIICHUsT YPAaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

HenpepoiBHble (yHKIMHU. METOA UHTEPBAJIOB JIs1 PEIICHHS] HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. ['eomerpudecknii ©  QU3NYSCKUH  CMBICI
IIPOU3BOJHOM.

[IpousBoaHble  3J€MEHTApHBIX  (QyHKUUHA.  DoOpMysbl  HAXOXKAEHUS
MPOU3BOJHON CYMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue Mpou3BOAHON K UCCIENOBaHUIO (YHKLIHMIA HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHne HanbopIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpE3KE.

[IpumMeHeHnE NPOU3BOAHOM I HAXOXKICHUS HAWIy4dlIEero peleHus B
NPUKIAIHBIX 3aJa4yaxX, [JIs ONPENENICHHs CKOPOCTH IpolLecca, 3adaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabiuira nepBooOpa3HBIX.

Wurerpan, ero reoMerpudyeckuid W (U3MYECKUU CMBICT. Brruucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATbDI
OcBoenne ydeObHOrOo mpenmera «Marematnka» JOJDKHO 00€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHuUsl CICAYIOMMNX JTUYHOCTHBIX,
METaNpPeIMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JINMYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MPOTrpaMMbl y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UITUN 00YUAIOMIErocs Kak akKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUIA,
IpoLenyp TpaxIaHCKOoro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHUYecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHUBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3jIMyHbIX BUJOB UCKYCCTBA.

PuU3nYeCcKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTUYECKHUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHSATHUAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
NESATEeITLHOCTHIO.

TpynoBoe BocIMTaHUE:
TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW W e€ TPWIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIH BBHIOOD
Oynymeir mnpodeccnrn W peamu3oBBIBATH COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEeMaTHICCKOW HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COLMATbHO-PKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJIHON W COIMATBLHON
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX IMpoO0ieM;
OpUCHTAIMEl Ha MPUMEHEHHE MAaTeMAaTHUeCKHX 3HAHWHM JUIS pelleHus 3aaad B
0o0JaCTH  OKpY)KAIOMIeH cpefbl, IUTAHUPOBAHUS TIOCTYNIKOB H OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIICCTBEHHON TMPaKTUKH, [MOHUMaHHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [WBUIN3AINW, OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JIESITEIILHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvhwvie  Oeticmeus, — o0becnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJHCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCcKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrie nornueckue AeUCTBUSA:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTAHABIIMBAaTh CYIIECTBCHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIC;



e BBIBISITH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BbIOMpaTh CHOCOO pemeHuss yd4eOHOM 3agauu (CpaBHHUBAThb HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBeIe Hcce0BaTENIbCKUE NECTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTaTh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaGota ¢ undopmarnueii:

e BBIABJIATH JACPUIUTHI HHPOPMAIMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATh HH(POPMAIIHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHdopmauu o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vhuusepcanvnuvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCnedusaom

cGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.



OOurenue:

BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BhICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOMCK
pelIeHus; COMOCTaBIATh CBOU CYXICHHUS C CYXACHUSIMHU APYTHX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUMI; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTAaBIATh  pE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUYAIbHOM paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPTraHU3aLUI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W HHBIE); BBINOJIHATH CBOIO YacTh pabOThl H
KOOpJIMHHPOBaTh CBOM JEWCTBHS C JPYTMMH 4IEHAMHU KOMAaH[BI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

GopmuposaHrue cmMviCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(OpMaLIUU.
CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedeKcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IMMPEAMETHBIE PE3YJIBTATDBI
OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaTIUu3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMS JOKHO 00eCrednBaTh JTOCTHKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh MOHATUSAMH: PALUUOHAIBHOE M JCHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BelnonHAT,  apuMETUYECKHE  ONepalud € paldOHAIBHBIMH U
JNEWCTBUTEIbHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JIeJaTh MPUKUAKY U OLICHKY PE3yIbTaTa BIYMCICHUM.

OnepupoBaTh MOHATHAMU: CTENEHb C LENBIM IOKA3aTeJeM; CTaHAapTHas
dbopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aIHUCH IEHCTBUTENBHBIX YUCEN IJISl PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBarh MOHATUSAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
MCITIOJIB30BaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LEJIOE,
palMOHAJIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHUE;

BoinonHsTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPAaBHEHUS.

BrimonHaTh mpeoOpa3oBaHus IENbIX, PAMOHAIBHBIX U HPPAIMOHATBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE€ THUIBI  LENbIX, PAalHMOHAJIBHBIX U
UppalMOHAIbHBIX YPABHECHUN U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U1 HEPABEHCTBA JJI PEIICHUS MATEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 PA3INYHbIX 00JIaCTe HAYKHU U PEATbHOU KU3HH.

MonenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXKEHUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 3a/1a4yd, MCCIEIOBATh
MOCTPOEHHBIE MOJIEH C UCTIOIB30BAHUEM alllapaTa anreopsbl.



DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (PyHKIWHU, 00IacTh
OTpe/eNeHNs] ¥ MHOXECTBO 3HayeHWi (yHkuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh NOHATHUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(bYHKITNH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CrpouTh U 4uTaTh rpa@UKU JTUHENHON (PYHKLIMH, KBAAPATUYHON (DPYyHKIIHH,
CTENEHHOMN (PYHKIIMHU C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peanbHOMN
KU3HU; BbIpaxaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIUUYUHAMH.

Hauana mareMaTH4ecKOro aHaJIM3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMeTpHUECcKast MPOrPECCUH.

OmnepupoBaTh TOHATUSAMH: OCCKOHEUHO YOBIBAIOIIas TEeOMETpUYEeCKas
nporpeccusi, cymma 6€CKOHEYHO yOBIBAIOIIECH TeOMETPHUECKON IPOTPECCHH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATENILHOCTEN U MPOTPECCUM ISl pEIICHUs
pealbHBIX 33a7a4 MPUKIAJTHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OmnepupoBaTh MOHATUSIMH: MHOKECTBO, OIEPALIMU HAJ MHOXKECTBAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar il ONMCaHUus
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IPEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNbCTBO.

11 KJIACC

YucJia 1 BBIYUCIEHUSA

OnepupoBaTh MOHATUSIMHM: HaTypajbHOE, IEJI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKW JIEIMMOCTH ILIEJIBIX YKMCEN, PA3JIOKCHUE YKCIIa Ha MPOCThIE MHOXKUTEIIN
JUJISL pELLICHUS 3a1a4.

OrnepupoBaTh MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKa3aTEJIEM.

OnepupoBaTh MOHATUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE U HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe mnpeoOpa3oBaHUsl BBIPAKEHUH, COAEpXKAIIUX JIOTapu(MBl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCITIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3aJayd,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIllee 3HAueHUS (QYHKIUM Ha MPOMEKYTKE; MCIONb30BaTh UX I
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIIEOBaHUS (PYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATUSIMU: TEpBOOOpa3Has M  HHTErpajig; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



HaxonuTte mepBoOOpa3HbIe 3JIEMEHTapHBIX (YHKIMW; BBIYUCIATH WHTETPAI
no popmyne Herorona—Jleibuua.

Pemrate mpukiagHbIC 3a/la4d, B TOM YHUCIE COLIUATBHO-YKOHOMHUYECKOTO U
(u3MUECKOTrO XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHAITU3a.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunvecTBo yacoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM
u/n NporpaMMEl Beero KonTpoabubie
padoThbI
MHokecTBa palluOHABHBIX U
1 JNIEWCTBUTENILHBIX uncel. ParmonansHeIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6 0
MoKazaTeyieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1
Hppanmonaiibabie ypaBHEHHUS! U HEPABEHCTBA
Dopmyiibl
4 TpUroHoMeTpuu. TpUroHoMeTpuyYecKue 22 1
ypaBHEHUS
) [TocnenoBarenbHOCTH U IPOTPECCUU ) 0
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HAHUHN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



11 KIIACC

KoaudecTBo 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeM

KonTposbHble
n/n MPOrpamMmbl Bcero

padoThI

CreneHb ¢ palMOHAJIIbHBIM IIOKA3aTeJIeM.
[Toka3zarenbHas GyHKUIHUS. 12 1
[Toka3arenbHble ypaBHEHHUS U

HEpaBeHCTBA

Jlorapudmudeckas GyHKIHS.
Jlorapudmudeckne ypaBHCHHS U 12 0
HEPaBEHCTBA

Tpuronomerpuveckue GyHKIIUU U UX
rpaduku. TpuroHoMeTpuiecKkue 9 1
HEPaBEHCTBA

[IpousBoaHas. [Ipumenenune 24 1
MIPOU3BOAHOMN

WuTerpan u ero npuMeHeHus 9

CucreMsl ypaBHEHUI 12

HatypanbHble u 1ienbie yrncia 6

[ToBTOpEeHME, 0000IICHNE,

18 2
cucTeMaTH3alys 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 0
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