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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yuebHOro Kypca «Anredpa u Hadyaja MaTEMAaTUYECKOTO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYTaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHUH,
OPEIbSABISEMBIX K MAaT€MaTUYECKOMY OOpa30BAaHUIO, U TPAAMLMNA POCCUICKOTO
oOpa3zoBanus. Peanuszauus nporpamMmbl oOecriedMBaeT OBJIAJCHUE KIIIOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUISI CAaMOPA3BUTHS U HEMPEPBIBHOIO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOTO aHAIN3a» SIBJISIETCS OJHUM M3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOecrneYrBaeT HMHCTPYMEHTAJIbHYIO 0a3y Jisi U3Y4YeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
abCTpaKTHOE MBIIUICHHUE YyYalluXcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHMS
KypcoB HWHGOpPMATHKH, OOIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecsl OBJIAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anre6ps! n Hayasl MaTeMaTHueCKOTO aHAJIN3a 3aKJIaIbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TIO3BOJSET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBlajeHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone n3yuenus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie ydaliuecs
MOJYYalOT HOBBIA ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEIEH pealbHbIX CHUTyallMii M WHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  [pUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc obnamaer 3HauMTENbHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK U Uepe3 chneruduky y4eOHOU AesTeTbHOCTH,
TpeOyromen CaMOCTOSATEIbHOCTH, aKKypaTHOCTH, MPOIOTIKUTETHLHON
KOHIICHTPAIIMX BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBINA Pe3ysIbTar.



B ocHoBe Mmeromuku oOydeHus anrebpe M HauvajgaM MaTEMaTHUECKOTO
aHaJIn3a JIEKUT ACSTEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

Crpykrypa Kypca «Aurebpa M Hayala MaTeMaTUYECKOTo aHaJIU3a»
BKJIFOYAET CIEAYIOLIME COJEPKATEIIbHO-METOANYECKUEe JIMHUKM: «Yucina n
BblunciaeHus», «DyHKuuu u rpadpukn», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa H  JOrMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHM H3Y4aloTCsd Ha IPOTSDKEHMM JBYX JIET
oOyueHusl B CTapIueil IIKoJie, €CTECTBEHHO JOMOJHSS IPYT ApPyra M MOCTEIEHHO
HACBIIIAsCh HOBBIMH TEMaMH M  pa3aenamu. JlaHHBII Kypc  sIBIsieTCS
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAUHSIET B ce0€ COJepKAHHE HECKOJIbKUX
MaTEMaTUYECKUX JUCLUIUIMH: anredpa, TPUrOHOMETPHsI, MaTEMaTUUECKUI aHaAIU3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyallud, NpPHUMEHATHb 3HAHUS, IMOJIyYEHHbIE B Kypce «Anredpa M Hayana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTEeMaTUYEeCKOM 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTaT.

ConepxarenpHO-METOAMYECKAs JIMHUS «Hucaa U BBIYKCICHUS» 3aBEpIIAcT
(bopMHpOBaHNE HABBIKOB MCHOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOHM Ikojie. B crapmiedl mkosie oco0oe BHUMAHUE YAEHAETCS
(OpPMHPOBAaHUIO MPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAaHUE PA3IMYHBIX (POpPM 3alUCU JIEUCTBUTENIILHOTO YHCIA, YMEHHE
palMOHAIIBHO BBIMOJNHATh JCHCTBUS C HUMH, JelaTb HNPHUKUIKY, OLIEHUBATh
pesynbrar. OOywaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBINIOJIHEHUS JIEUCTBHIM C 4YHWCIaMu, 3allMCAaHHBIMU B CTaHJIApTHOW (opme,
UCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BbIPAKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBAa» PEAIN3YETCs HA IMPOTSHDKEHHHM BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasjliele MpOorpaMMbl
IPEIyCMOTPEHO pEIICeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [losydeHHbIE YMEHMS UCIIOJIBb3YIOTCS IIPU HUCCIIEAOBAaHUU
(GYHKIMI C TOMONIBIO MPOU3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Jad W 3a/1ad Ha
HAaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIUMX 3HaueHUW QyHkuuu. [lanHas
collep)KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (opMUpOBaHHE YMEHHI
BBINIOJIHATh pacy€Thl Mo ¢GopmyrnaMm, NpeoOpa3oBaHUsl UENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmel. brarogaps u3ydeHuio anredpandyecKkoro
MaTepuana NPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKTHOTO MBILIUICHUS YYalluXcsl, (OPMUPYIOTCS HAaBBIKH JI€TyKTHUBHBIX
paccyxaeHudd, paboOTbl ¢  CHUMBOJbHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTE B BHJE€ PAaBEHCTB U HEPABEHCTB. AJjredpa
npeniaraeT 3(QQPEeKTUBHBIE WHCTPYMEHTBl MJisi PELICHHUS MPAKTUYECKUX U
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€CTECTBECHHO-HAYYHBIX 33Ja4, HAIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

ConepxarenpHo-MeToauueckas JuHUS «DyHKIMM W TpaduKu» TECHO
MEepEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEN0BATENBHOCTh M3YyUYCHUS Marepuala. N3yuenune CTEIEHHOM,
MOKa3aTeJIbHOM, JJorapu(pMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEATBHOM KU3HU TECHO CBA3aHO KaK C MATEMAaTHYECKUM aHAIU30M,
TaK ¥ C PEIICHUEM ypaBHEHW M HepaBeHCTB. IIpu »ToM OoOJblIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHSI BBIpaKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMA BEJIMYMHAMH, HCCIICOBATh TOJMyYCHHbIE (YHKIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUU HalICJICH Ha Pa3BUTUE YMEHUUN
M HAaBBIKOB, MO3BOJIIOIINX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIWYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CIIOCOOCTBYET Pa3BUTUIO AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHug «Hauyana maTeMaTHYeCcKOro aHaln3a» IMO3BOJSET
CYIIECTBEHHO PAaClIMPUTh KPYr KaKk MAaTEMaTUYECKUX, TaK U MPUKIIAJHBIX 3a/1ad4,
JIOCTYITHBIX O0YYaloIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCJIENOBATh U
CTpOUTh Tpaduku (PYHKIUH, ONpeAessITh HX HauOONbIINE U HAUMEHBIINE
3HAQYECHUS, BBIYUCIATH UIOMAAu (GUryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpeHUs TpoueccoB. JlaHHas coaepxarelibHasg JMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEJIEH pealbHbIX CHUTYyallHid,
HAXOXJCHUS HAWIYUILIErO PEIICHUS B MPUKIATHBIX, B TOM YHCJE COIUAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MATHUYECKOIO AHAIN3A
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMAJILHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pAaclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHMKE U uckyccrBe. OOyuwaromuecs Y3HAIOT O
BBIJIAIOIIUXCS] PE3yJIbTaTaxX, IOJYYEHHBIX B XOAE pPa3BUTHUs MAaTEMaTHUKU Kak
HayKH, U UX aBTOpax.

ConepxaTenbHO-MeToANYECKAs TMHUSA « MHOKECTBA U JIOTMKa» B OCHOBHOM
IOCBSILLIEHA  JJIEMEHTAM  TEOPUM  MHOXECTB. T€OpPETUKO-MHOYKECTBEHHBIE
MIPEJICTABJICHNS] TPOHU3BIBAIOT BECh KYpPC IIKOJBbHOM MAaTEMaTUKU W NpPEIararoT
HanOoJsiee YHUBEPCAIBLHBIN S3bIK, OOBEAUHSIONINI BCE pa3iesibl MATEMAaTUKH U €&
MPUJIOKEHHM, OHU CBA3BIBAIOT PA3HbIC MATEMATUYECKUE TUCLMIUIMHBI B €IUHOE
uenoe. [loaToMy BakHO AaTh BO3MOKHOCTH IIKOJBbHUKY MOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MATEMaTHMKU M HWCHOJIb30BaTh €ro A
BBIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa m Hayajza MaTeMaTUYECKOTO aHaJIM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbI MATEMATHUYECKOTO  MOJECIHMPOBAHUS, KOTOPBIE IPU3BAHBI
chopMHPOBATH HABBIKM TTOCTPOSHUST MOJICNICH peabHbIX CUTYAIlUi, UCCIICTOBAHMUS
TUX MOJENIC C TMOMOIIBIO ammapara aiareOpbl U MaTeMaTHYeCKOro aHalu3a U
MHTEPHPETAUNM MOJYYEHHBIX PE3YJbTATOB. Takue 3aJaHusl BIUIETEHBI B KAXKIbIN
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U3 pa3/iesioB IIPOrpaMMBbl, MOCKOJIBKY BECh MAaTEPHAII Kypca IIMPOKO HUCIIONb3YETCs
JUTSL pellieHusl IPUKIAIHBIX 3a/1a4. [Ipu pereHnn peanbHbIX MPaKTHUYECKUX 3a7a4
y4daluecs pa3BUBAIOT HAOIIOAATENIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIOJB30BaTh aHAJIOTHIO, 0000IIAaTh W KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJlady OpraHM3yeTcsl B MpOIlecCe M3YyUEHHUs BCEX TeM Kypca «Alredpa u Haudana
MaTEMaTUYECKOrO aHaTU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE

B ydeOHOM miaHe Ha M3ydeHHE Kypca aareOpbl M Havajl MaTeMaTUYECKOTO
aHann3a Ha 0a30BOM ypOBHE OTBOAMTCA 2 yaca B Hezento B 10 kimacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COILEPKAHUE YYEBHOTI' O KYPCA

10 KJIACC

Yuciia 1 BHIYMCTICHUS

Paunonaneupie uncia. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOLEHTHI,
OeCKOHEYHBIE  MepHoauYeckre  ApoOu.  ApupMeTHUeCKHe  Olepaluu  C
palMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxkeHUH. [IpuMenenune
Ipo0el U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 3a/1ad M3 Pa3JIMYHBIX OTpacieu
3HAHUU U pEaJbHOM KU3HH.

JlecTBUTENbHBIE 4YMCIA. PanuoHaJbHBIE M HPPALMOHAIBHBIE YHUCIHA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubnmxénnble
BBIYMCIICHHUS], IPABUJIA OKPYIJICHHMS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenbiM  nokasareneMm. CraHnapTHas ¢opma  3alucu
neicTBUTENbHOrO  uMcna. Mcnonp3oBaHue moaxondmedl  (opMbl  3amMcu
JEUCTBUTENBHBIX YHCEN JJIsl PELICHUs MPAKTUYECKUX 3a/ad U MPEJICTABICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaldbHOM  cremeHu. JledcTBus — C
apu(PMETUIECKUMHU KOPHSIMHU HATypAJIbHON CTENEHHU.

CuHyc, KOCHHYC U TaHT€HC YMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE TIPEOOpPa30BaHUSI.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHMEe HEpaBEHCTBA.
MeTton nHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a]au
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DYyHKIUHN U TPAPUKU

OyHkMs, crnocodbl 3amanus ¢GyHkuuu. ['paduk dyHknuu. Bzaumuo
oOpaTHbIe (PYHKIUH.

Ob6nacTh onpeneneHUss U MHOKECTBO 3HaueHUi pynkuuu. Hynu dyHkuumu.
[TpoMexyTkH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUY.

Crenennas GyHKIUS C HATYpaJbHBIM M LIEJbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.

TpuroHomerpuyeckass OKpPYKHOCTb, OIpPENEIECHUE TPUTOHOMETPHUECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hayaja MmaTeMaTH4ecKoOro aHajamnsa



ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHus MOCJIeJ0BATEIbHOCTEH.
MOHOTOHHBIE ITOCIEIOBATEIBHOCTH.

Apudmerrnueckas U reoMeTpruyeckas rnmporpeccuu. beckoneuHo yObIBaromias
reomeTpudeckas nporpeccusi. CymMma 0€CKOHEYHO yOBIBAIOIIECH TNeOMeTpUUYECKOM
nporpeccun. @opmyiia CIOXKHBIX MPOLEHTOB. VCroiab30BaHUE MPOTPECCUU A
pelIeHUs peAJIbHBIX 3a]1a4 MPUKIIATHOTO XapakTepa.

MHoKecTBa U JIOTHKA

MHoOXeCTBO, onepalnuu HajJ MHOXecTBaMu. [[uarpammbl Diinepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammnapara Jyisi ONMUCAHUS PealbHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CJIeICTBUE, JOKA3ATEIbCTBO.

11 KUIACC

Yuciia v BIYMCICHUSA

Harypanbubie u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

CreneHs ¢ palMOHAIBHBIM MOKa3zaTesieM. CBOMCTBA CTEIICHMU.

Jlorapugm ymcna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHU, COEpKALUX JTOrapU(PMBbI.

[IpeoOpa3oBaHue BBIpAXKEHHUM, COAECPXKAIIMX CTENEHU C palMOHAIbHBIM
II0KA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

CucreMbl JINHEVHBIX ypaBHEHUN. Pelienre npuknaaHbixX 3aa4d ¢ MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTeMbl U1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHWH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTed HayKu WU pealbHON
KU3HU.

DOyHKUUM U TpaduKu

Oynkrusa.  [lepuonuueckne  ¢yHkimu. [IpoMexxyTku MOHOTOHHOCTHU
byHkuy. MakcumyMbl U1 MUHUMYMbI (QyHKIuu. HauGomnplnee u HauMeHblee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpuyeckue PyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTenbHas u orapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.

Hcnons3oBanue rpadukoB QYHKIUN 17151 peLIEHUs] YPABHEHUI U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QYHKIMNA AJIS HCCIECIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3a7ady U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOU KU3HU.

Hayaja MaTeMaTH4eCKOro aHaIM3a



HenpepsiBable GpyHKIIMN. MeTo1 MHTEPBAJIOB JJIsl pEIICHHUS] HEPABEHCTB.

[IpousBonnas  dynknuu. ['eoMerpuueckuii. W (PUBHYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBogHble  3JeMEHTApHBIX  QyHKIUHA. DOpMynbl  HAXOXKICHUS
MIPOU3BOJHON CYMMBI, TPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHre Npou3BOIHOM K MCCIEAOBaHUIO (PYHKIIMA HA MOHOTOHHOCTh U
skcTpeMyMmbl. Haxoxaenue HanOobIero 1 HauMEHbIIEro 3HayeHus: QyHKIMU Ha
OTpE3KE.

[IprumeHenne TPOU3BOMHOM JUIsi HAXOXKJICHMS HAWIY4dIIEro pELICHHsS B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmyoit wiu rpadpuKoM.

[lepBooOpaznas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reoMeTpudeckuili W (u3Myeckuid cMbICI. Berancienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO npeamMecTa «Marematuka» JOJIDKHO o0ecIeynBaTh
AOCTHUIKCHHC Ha YPOBHEC CPCAHCTO O6HI€FO O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJIBTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPaMMbl Y4EOHOro TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO  TPAXKAAHCKOM  MO3UIMU  oOydaromierocs  Kak
aAKTUBHOTO M OTBETCTBEHHOI'O 4J€HA POCCUUCKOro OOIIECTBA, MPEJCTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeNyp TpaxIaHCKOro oOmecTBa (BBIOOpPHI, OMNPOCHI WM Mp.), YMEHUEM
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[laTpuoTHyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPa)kTaHCKOW HJIEHTUYHOCTH, YBAXKCHUS
K IPOIILJIOMY U HACTOSIIEMY POCCHICKONM MaTEMATUKHU, LIECHHOCTHBIM OTHOIIIEHUEM
K JOCTHKEHUAM POCCUUCKUX MATEMaTUKOB M POCCHUICKOW MaTeMaTU4YECKOU
IIKOJIbI, K HCHOJIb30BAHUIO 3TUX JOCTHKEHUW B APYTUX HAyKaX, TEXHOJIOTHSIX,
chepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, ASTUYECKOrO  MOBEACHUS,
CBS3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JAESTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHWEM K MUPY, BKIIIOYAsl 3CTETHKY MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCIeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA.

Pur3nUeCcKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYJZly, OCO3HAaHWEM LIEHHOCTH TPYAOIIO0US; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  AESATEIBbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpILIATh OCO3HAHHBIM BBIOOP
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Oynymedr mnpodeccnrn W Ppeanu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTH4ecKOMYy OOpa30BaHHIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYPHI, NMOHUMAHHEM BIISHIUSI
COLMATbHO-PKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJIHON W COIMATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpHEHTaleld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00JIaCTH  OKpY)KAIOIIeH Cpeapl, IUTAHUPOBAHMUSI TIOCTYNMKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

[{leHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAloB €€
pPa3BUTHS ¥ 3HAYUMOCTH JUIS Pa3BUTHS I[MBUJIN3ALMU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO TpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  VYuusepcanvnvie  nosmasamenwvhwvle  Oeilicmeusi,  0becneyusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYXcalowe2o0  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

bazoBrble nornueckue AeUCTBUS:

. BBISIBIIATH M XapaKTepU30BaTh  CYIIECTBEHHbIE  MPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, TOHSATHUH, OTHOIICHHM MEXIy TMOHATHIMU;
bopMyIMpOBaTh ONPEACIICHUS TIOHITHI;, YCTaHABIMBAThH CYIECTBEHHBIN MPU3HAK
Kinaccuukanyyu, OCHOBaHMS JJisi  OOOOIICHWS ¥ CPaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

. BOCIIPUHUMATh, (OPMYJIUPOBaTh U MPeoOpa30OBbIBATH CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIE,
. BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U

npoTUBOpEeYHs B (paKTax, aHHbBIX, HAOJMIONECHUSX W YTBEPKICHUSX; Mpeiarath
KPUTEPUH JIJIS1 BBIABJIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

. JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, TEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;
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. IPOBOAUTH  CAMOCTOSITENIBHO  JI0Ka3aTeIbCTBA  MaTEMaTHYECKHX
yTBEpXKACHUIA (MpsAMBbIE W OT TMPOTHUBHOTO), BBICTpaWBaATh AapTryMEHTAIIUIO,
IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U
BBIBO/IBI,

. BBIOMpaTh crioco0 perieHus yaeOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BapHAHTOB  pEIICHHs, BbIOMpaTh HamOoJee TMOAXONANMH ¢ y4eToM
CaMOCTOSITENTLHO BBIJICTICHHBIX KPUTEPHUERB).

basoBble uccnenoBaTenbCcKue 1eUCTBUA:

. UCIIONIb30BaTh  BOMPOCHI KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT
no3HaHUs; (POPMYIHPOBATH BOMPOCH], (GUKCHUPYIONIUME MPOTUBOPEUNE, MpooIeMy,
yCTaHaBIMBaTh MUCKOMOE U JaHHOE, (HOpMHpOBATh TUIOTE3y, apTyMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

. OPOBOJAUTH  CaMOCTOSTEIBHO  CIUTAHMPOBAHHBIA  AKCIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
SIBJICHUS, MPOIIECCA, BBISBICHUIO 3aBUCUMOCTEN MEXIYy OOBEKTaMH, SIBICHUSMHU,
poLEeccamy;

. CaMOCTOSITENIbHO ~ (OpMYJUpOBaTh OO0OOLIEHUS M  BBIBOABI IO
pe3yibraTaM  IpOBEAEHHOTO  HAONIOJEHUS,  MCCIEAOBaHUS,  OLIEHHUBATH
JIOCTOBEPHOCThH MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 00OOLICHMI;

. IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUraTh
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSAX.

Paborta ¢ nundopmariuei:

. BBISIBIIATh A€(PUUUTHl MH(POpMAIMK, AAHHBIX, HEOOXOAMMBIX IS
OTBETA Ha BOIIPOC U ISl PELICHUS 33/1a4u;
. BbIOMpAaTh HMH(GOPMAIMI0O M3 HMCTOYHUKOB DPA3JIMYHBIX THIIOB,

aHaJIuM3UpOBaTh, CHUCTEMATU3UPOBaTh U  HUHTEPIPETUPOBATH  HHOOPMALIUIO
Pa3TUYHBIX BUJOB M OPM TIPEICTABICHHUS,

. CTPYKTYpUpOBaTh WH(MOPMAIMIO, TMPEACTABIATh €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TpadhUUECKH;
. OIICHMBATh  HANE&KHOCTh  MH(OpPMAIMM MO  CaMOCTOSATEIHHO

c(OpMYyJIMPOBAHHBIM KPHUTEPHUSIM.

2) VHuusepcanvbhvle KOMMYyHUKamueHwvle Oelicmeus, 00ecneuusarom
choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

OO0urenue:

. BOCIIPUHUMAThL W (POPMYJIMPOBATH CYKICHHUS B COOTBETCTBHH C
YCIOBUSIMU M IICJIIMU OOIICHHUS; SICHO, TOYHO, IPAMOTHO BBIPa)XKaTh CBOIO TOUKY
3pEHHUS] B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS IO X0y PEIICHUS
3aJ1a4, KOMMEHTHUPOBATH TOJYUYCHHBIA Pe3y/IbTarT;

. B X0ji¢ OOCYXKJCHHS 3aJ1aBaTh BOIMPOCHI IO CYIIECTBY 00CYKIaeMOi
TEMBI, TTPOOJIEMBI, pElllaeMOl 3aJjaud, BBHICKA3bIBATh WJICH, HAICIICHHBIC HA ITOUCK
PCIIICHUS; COIOCTABIIATh CBOM CYXICHHUS C CYXICHUSIMH APYTUX YYaCTHHUKOB
nuaiiora, oOHapy)KUBaTh pa3jiMuve W CXOJICTBO IO3WIIMH; B KOPPEKTHOU (opme
(GbopMyIMpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS,
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. NPEACTAaBIATh  PE3yJbTaThl  PEIICHMsS  3aJayd, JKCIICPUMEHTA,
UCCIIEIOBaHMsI, NPOEKTA; CaMOCTOSITEIbHO BBIOMPATh (OpPMAT BBICTYIJICHUS C
y4€TOM 3a/1a4 MPE3eHTALUU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

. NOHMMAaTh W  HUCHOJb30BaTh  IPEUMYIIECTBA KOMAaHAHOH WU
UHAMBUIYAJIbHOM pabOThl NpH peuleHHH YYeOHbIX 3aJay; MPUHUMATH LEJb
COBMECTHOHN JEATENbHOCTH, IJIAHUPOBATh OPraHU3allMi0 COBMECTHOH paloTHhl,
pacripesiensaTh BUAbI padoT, OroBapuBaThbcs, OOCYXJaTh MPOLECC U pe3yJsbTaT
paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

. y4acTBOBaTh B TIpyHmoBbIX (opmax paboTel (oOcyxaeHUs, 0OMeH
MHEHHUH, «MO3TOBbI€ HITYPMBD» M HWHBIC); BBINOJIHATH CBOIO YacThb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYIMMHU 4YJI€HAMU KOMAaH/bI; OLICHHBAaTh
KAaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

3) Yuusepcanvnvie  pezynamuenvie  Oeticmaus, obecneuusaom
Gdopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranu3zarus:

COCTaBJISITh IJIaH, AITOPUTM PEIIECHUS 33Jla4H, BRIOUPATh CIIOCO0 pelieHus
C yuyéToM HMEIOIIUXCS  PECYpCOB U  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHUPOBATh M KOPPEKTUPOBATH BapUaHThl PEIICHUN € YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIB:

. BJIAJCTh HABBIKAMHU TI03HABATEIHHON pedeKkcHr KaK OCO3HAHHS
COBEPIIIAEMbIX JEUCTBHN M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB; BIAACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHHs
MaTeMaTUYECKOM 3a4auu;

. MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH MPU PEIICHUU
3aJlayu, BHOCUTh KOPPEKTUBHI B JCSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
JAHHBIX, HAWJCHHBIX OIMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

. OIICHMBATh COOTBETCTBHE pPE3yJibTaTa ILIEW U YCIOBHUSAM, OOBSCHSTH
MPUYUHBI TOCTUKEHUS WIIM HEJOCTUXKEHUS PE3yJIbTaTOB JACATEIbHOCTU, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa 1 Havajga MaTeMaTUYECKOTO aHAIN3a)
Ha YPOBHE CPEIHET0o OO0IIero oOpa3oBaHUs JOJKHO OOECIEeYUBATH JOCTHKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KUIACC

Yuciia 1 BeIYUCTICHUSA
OnepupoBaTh TMOHATUAMHU: PAUUOHAIBHOE U JIEMCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI M IECSITUYHASL IPOOb, MPOIEHTHI.
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BoemmonasaTe  apudmMernueckwe — omepanud  C  PAlMOHAIBHBIMUA |
JNEUCTBUTENLHBIMHU YHUCIIAMHU.

BoInonHATh MpUOIMKEHHBIE BHIYUCICHUS], UCTIONb3YS MPaBUiIa OKPYTJICHHUS,
JenaTh NPUKUAKY U OLEHKY Pe3yJibTaTa BHIYMCICHHM.

OnepupoBarh MOHATUSAMH: CTENEHb C IENbIM IOKa3aTeleM; CTaHAapTHas
dopma 3amuMcu JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCII0JIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMCH IEUCTBUTEIIBHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHITHAMHU: CHHYC, KOCUHYC U TAHTE€HC MMPOU3BOJIHHOTO yTJIa;
UCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHHs 1 HEPABEHCTBA

OnepupoBaTh TOHATUAMHU: TOXKAECCTBO, YpaBHEHHE, HEPABEHCTBO; IIEJOE,
palMoHaNIbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BrinonasaTe npeobpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN U pEIIaTh
TPUTOHOMETPUUECKHE YPAaBHECHUS.

BrinonHaTh mpeoOpa3oBaHusl 1ENbIX, PAMOHAIBHBIX W HUPPAIMOHABHBIX
BBIDOKEHMI W  pellaTb OCHOBHBIE  THUIBI  IEJbIX, PAIMOHAIBHBIX U
UppaLMOHATBHBIX YPABHEHUIN 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHHS W HEPABCHCTBA IS PEIICHUS MaTeMaTHYEeCKUX
3a/1ay 1 3a7]a4 U3 pa3InuHbIX 00J1aCTEel HAYKU U PEAIbHON KU3HU.

MonenupoBaTh peanbHbIE CHTyallMM Ha S3bIKE anreOpbl, COCTaBISATh
BBIpQXCHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, MHCCIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOphi.

DOyHKUMHU ¥ TpaGUuKH

OnepupoBath NOHATUSIMU: (DYHKIIHMS, CIOCOOBI 3a/laHus (PYHKIIMU, 00JIaCTh
OTIpEJICICHUs] M MHOXKECTBO 3HauYeHWM (PyHKIMU, Tpaduk (GyHKIHH, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBarh MOHATUAMH: YETHOCTh W HEYETHOCTh (PYHKIUU, HYIU
GyHKIUU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Ncnionb3oBathk rpaduky GyHKIHM 715 pellIeHrs YpaBHEHUH.

CtpouTth 1 uynTaTh rpaduky TUHEHHONW (PYHKIINHU, KBaIpaTHIHON (YHKIIUH,
CTETICHHOH (PYHKIIMH C TIEJIBIM TTOKa3aTeieM.

Ucnonb3oBath rTpaduku (QyHKIUNA JISI UCCIEIOBAHHUS MPOIECCOB U
3aBUCUMOCTEH TIPH PEIICHUH 3aJlad U3 JPYTMX y4EOHBIX MPEIMETOB M PEaIbHOMN
YKU3HHM, BBIpaXKaTh (hOpMYJIaMHU 3aBUCUMOCTH MEK]Ty BEITHUMHAMH.

Hauaja maTeMaTH4ecKoro aHajaiu3a

OnepupoBaTh TMOHATHSMH: ITOCJICIOBATEIBHOCTh, apupMeTH4YeCKas U
reoMeTpUYEeCcKas IpOrpeccui.

OnepupoBarh TMOHATHUSMU: OECKOHEUHO YOBIBAIOIIasi TE€OMETpUYeCKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUHU.

3amaBaTh MOCIEAOBATEILHOCTH PA3IMYHBIMU CITIOCOOAMMU.
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Hcnonp30BaTh CBOMCTBA MOCIIEIOBATENIBHOCTEN U MPOTPECCUM JJIsI PELLIEHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHosKecTBa M JIOTHKA

OnepupoBath MOHATUAMH: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcrons30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil ONHCaHHUs
pEaIbHBIX MPOLIECCOB M SIBICHUN, NPU PEIIEHUU 3a7ad U3 JPYIHX Yy4eOHbIX
IIPEIMETOB.

OnepupoBarh  MOHATUSAMU:  ONpPENEIEHUE,  TEOpeMa,  CIIEJCTBHUE,
J0Ka3aTeJIbCTBO.

11 KITACC

Yuciia v BIYMCICHUSA

OneprpoBaTh NOHATHUSAMM: HATYpPaJIbHOE, LEJIOE YHUCIO; HCIIOIb30BaTh
IIPU3HAKH JEJIUMOCTH LENBIX YUCEN, PA3JIOKEHUE YMCIIa HA MPOCTHIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OrneprpoBaTh NOHATUEM: CTENIEHB C PALTMOHAIBHBIM [OKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: JIOTApU(PM UHUCIA, AECITUYHBIE U HATypaJbHbIE
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsiTh  CBOICTBa CTENEHU [UIsl MpPeoOpa3oBaHUs  BBIPAKEHUMU;
OIEpUpPOBaTh TMOHATHUSAMM: IOKA3aTEIbHOE YPAaBHEHUWE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE THIIBI I0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATe  npeoOpa3oBaHUsl  BBIPAXKEHUM, COJEPXKAILIUX JIOTapu(MBbL;
ONEepUPOBATh MOHATUAMU: JTOTapU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI TIOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTenmmx TPUrOHOMETPUIECKNX HEPABEHCTB.

OneprpoBaTh MOHATHAMU: CHCTEMA JIMHEMHBIX YPaBHEHUM U €€ pEIICHHUE;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxomuTe pemenuss npocTenmx CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenpoBaTh peajbHbIE CHUTyallUM Ha S3bIKE€ aiureOpbl, COCTaBIATh
BBIDAKECHHSI, YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAaHUEM armapaTa aareOpsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh NOHATUAMU: TEpUOAMYECKas  (QYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIMM, TOYKM OJKCTpeMyma (yHKIUMU, HauOosbllee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TPOMEXKYTKE; MCIOIb30BATh WX IS
UCCIeI0BaHus (PYHKIMH, 3a]JaHHON TpaduKOM.

OnepupoBarth NOHATUSIMH: TpaUKU MOKA3aTENbHOU, JOrapupMUUECKOU U
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.
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N300paxaTh Ha KOOPAUHATHON IIOCKOCTU TpapUKU JTUHEHHBIX ypaBHEHUN
Y UCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUIA.

Ucnonb3oBate rpaduku (yHKIME Ji  UCCIENOBAaHUS TMPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCITUTUIMH.

Hayajna MaTeMaTH4eCcKOro aHajamn3a

OnepupoBath NOHIATUAMU: HETIPpEepbIBHAS (QYHKIIMS; MPOU3BOAHAS QYHKIIUU;
UCITI0JIb30BATh FTEOMETPUUYECKUM U (PU3UUECKHUI CMBICI MPOU3BOIHON IJIs peIIeHUs
3a1ay.

HaxomuTe  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKUWN,  BBIYHUCIATH
MIPOM3BOHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh  MPOU3BOJIHYIO I HCCieloBaHUS  (YHKIMU  Ha
MOHOTOHHOCTb M 3KCTPEMYMbI, HIPUMEHATh PE3YJbTAaThl HCCIENIOBAHUS K
MIOCTPOCHUIO IpaUKOB.

Hcronps30BaTh MPOU3BOJIHYIO MUl HAXOXKICHHS HAWIY4lIEro pEUICHUs B
IPUKJIAJHBIX, B TOM YUCIIE COLMATIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMHU: [E€PBOOOpa3HAasT U UHTErpall; IOHUMATh
reOMEeTPUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxoauts nepBooOpa3Hble 3JIEMEHTapHBIX (PYHKIMM; BBIUUCIATh UHTETPAI
no ¢popmyne HoeroTona—JIelOHuma.

Pemate npuknanHele 3aa4d, B TOM YHUCIIE COLMAIBHO-3KOHOMUYECKOTO U
(bu3MYecKOro xapakrepa, CpeJICTBaMU MATEMATHYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
n/n NMPOrpaMmblI Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
MHosxecTBa pallOHAIBHBIX U
1 JNIEWCTBUTENILHBIX uncel. ParmonansHeIe 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 5
MoKazaresiem
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1
Hppanmonaibable ypaBHEHHUS! U HEPABEHCTBA
Dopmybl
4 TpUroHOMETpHUH. T pUroHOMeTpUUECKHe 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUH 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HAHWUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsp ¢ paliOHaIbHBIM TOKA3aTENIEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHIA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 MHo3xecTBO, ONepaluy HaJl MHOXKECTBAMHU. 1

Huarpammsl Ditiepa—BenHa

Pamuonansabie uncina. OOBIKHOBEHHEBIE U
2 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEUYHBIC TIEPHOINUCCKHE IPOOH

Apudmerndeckre onepanum ¢
3 panMOHAIBLHBIMY YUCIIAMH, 1
npeoOpa30BaHuUs YUCIOBBIX BBIPAXKEHUN

[Tpumenenue npoOeii ¥ MPOLIEHTOB IS
4 pELICHHS TPUKIIAIHBIX 3a/1a4 U3 Pa3INYHbIX 1
OTpaciell 3HaHUM U peabHOU KU3HU

[Tpumenenue apoGeit ¥ NPOLIEHTOB IS
5 pelIeHNs] TPUKIAIHBIX 3a7a4 U3 pa3IMYHbIX 1
OTpaciel 3HaHUM U peabHOM KU3HU

JlelicTBUTEeNbHBIE YKCIIa. PalloHalbHBIE U

0 UppaIMoHaIbHbIC YHCIIA L
7 ApudmeTnueckue ornepauu c 1
ﬂGﬁCTBHTGJ’ILHBIMI/I quciiaMun
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa
8 OKPYTJICHUS, IPUKUJIKA U OIICHKA 1

pe3ynbTara BRIYUCICHUN
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ToxnecTBa U TOXKJIECTBEHHBIE

9
npeoOpa3oBaHus
10 VYpaBHeHUEe, KOPEHb YPaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Merona uHTEpBaJIOB
13 Pemmenue uenbix U JpoOHO-palliOHATBHBIX
yYpaBHEHU U HEPABEHCTB
KontponpHast padora o Teme "MHoOXKecTBa
14 paLMOHANBHBIX U IECTBUTEIIBHBIX YHCEIL.
PannonanbHble ypaBHEHHS U HEPABEHCTB"
15 OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.
Bsanmuo obparHbie QyHKIHH
I'padux Gpynkuu. O6macTb onpeneneHus u
16 MHOX€eCTBO 3HaueHUH ¢pyHkuuu. Hynu
dbyHkuH. [TpoMe)yTKH 3HAKOTIOCTOSTHCTBA
17 YérHble 1 HeYETHBIE PYHKINU
CrerneHs ¢ 1eNbIM [T0Ka3aTEeIeM.
18 CranpmaptHas ¢popma 3armcu
JNIEUCTBUTEIILHOTO UHCIIa
Hcnonp3oBanue noaxosmeii popmbl
19 3aMucH JEHCTBUTEIBHBIX YHUCEN TSI
pENIeHUS TPAKTHICCKHUX 337a9 U
MIPEJICTABICHHSI TAHHBIX
CrenenHast GyHKIUS C HATYpaTbHBIM U
20 LEJIBIM IMoKa3aTeiieM. E€ cBolicTBa U
rpaduk
21 ApudmeTnieckuii KOpeHb HATYpaIbHOM
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CTCIICHU

Apudmerndeckuii KOpeHb HATypaIbHOMN

22
CTENeHU

93 CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

24 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOMU CTEIIEHU

o5 CaoiicTBa apuPMETUUECKOTO KOPHS
HaTypaJbHOU CTEIIEHU

26 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—oil cTeneHun

97 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENeHU

28 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTENeHU

29 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTEIEHU

30 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTENeHU

31 Peienne uppaimoHaibHBIX YpaBHEHUN U
HEPaBEHCTB

39 Peuienne uppaiimoHaibHBIX YpaBHEHUN U
HEPaBEHCTB

33 Pemenne nppannoHanbHBIX YPAaBHEHUHN U
HEPaBEHCTB

34 Pemenue nppaunoHanbHbIX YpaBHEHUN U

HEPABEHCTB
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Pewienne nppaliOHaIBHBIX YPaBHEHUN U

35 1
HEPaBEHCTB

36 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

37 CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
KonTtponbHas pabora o Teme

38 "ApupmMeTHuecKuii KOpeHb N—0ii CTEeTIeHH. 1
WppanmonansHbie ypaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

40 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO 1
apryMeHTa

41 APKCHHYC, apKKOCUHYC U apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa

42 ApKCHHYC, apKKOCHHYC U apKTaHTeHC 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

43 OIpEEIIEHNE TPUTOHOMETPUYECKHUX 1
(GYHKLUI YUCIOBOrO apryMeHTa
TpuroHomeTpudeckast OKpy>KHOCTb,

44 OIpEeEIEHNE TPUTOHOMETPUUECKHUX 1
(GYHKLUI YUCIOBOTO apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

47 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

49 [IpeoOpazoBanre TPUTOHOMETPUUECKUX 1
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BBIPAKCHUI

[IpeobpazoBanre TPUTOHOMETPUYECKUX

50 . 1
BBIpKEHU I

51 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUI

59 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

53 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

54 Pemienne TpuroHoMeTprUUECKUX ypaBHEHUIN 1

55 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

56 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1

57 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

58 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

59 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
KonrtponsHas padora no reme "Popmynbl

60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE 1
ypaBHeHUA"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

61 nocieaoBarenbHocTel. MOHOTOHHBIE 1
M0CJIEI0BATEIbHOCTH
ApudmeTrnueckasi U reoMeTpuyecKas

62 nporpeccuu. Mcnons30BaHNE POTPECCHH 1
JUISL PEeLIeHUs] peabHbIX 33134
NPUKJIAJHOTO XapakTepa

63 beckoneuHo yObIBarolIas reoMeTpuIecKas 1

nporpeccusi. Cymma 6€CKOHEYHO
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yOBIBaIOLIE r€OMETPUUECKON IPOrPECCUU

64 ®dopMyra CII0KHBIX TTPOIIEHTOB

65 dopmyna CI0KHBIX MTPOIEHTOB
O0001enue, cucreMaTA3amus 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadall MaTeMaTHIECKOTO 1
ananm3a 10 kiacca

67 HroroBast KoHTpoIbHAs paboTa 1
O0001enne, cucreMaTH3aIus 3HaHUH 3a

68 Kypc alnreOpbl ¥ Hadall MaTEMaTHIECKOTO 1
aHanuza 10 kiacca

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

CrerneHb ¢ palOHAJIbHBIM I10KA3aTCIICM

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

CBoiicTBa cTeneHu

[TpeoOpazoBaHue BhIpAXKEHHIA, COIEPIKAIITIX
paloHaIbHbIE CTETICHU

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
paloHaIbHbIE CTETICHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
paloHaIbHBIE CTETICHU

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

© 0 N o

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA
ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

11

IToka3arenbHble ypaBHEHUs U HEPABEHCTBA
[Toxa3zatenbHast GpyHKIMS, €€ cBOICTBA U
rpadux

A

12

KonTponbhas pabota no teme "CreneHs ¢
PalMOHATILHBIM [TOKA3aTEIEeM.
[TokazarenpHas ¢hyakums. [TokazarensHbIe
YPaBHEHHU U HEpPAaBEHCTBA"

13

Jlorapudm uncna

14

JlecaTUUHbIE U HATYpaAJIbHBIE JTOTapH(PMbI

25




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [IpeoOpazoBanne BEIpaKEHHIA, COACPIKALIIX
JorapuMbl

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

99 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIUs, €€ CBOUCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuusA, €€ CBONWCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
cBOIcTBa U rpaduKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne QyHKINU, HX
CBOMCTBA U Tpaduku

28 Tpuronomerpudeckue GyHKINHU, UX
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CBOWCTBA U TpaduKu

[TprMepsl TPUTOHOMETPUUECKUX

29
HEPaBEHCTB

30 [TprMepsl TPUTOHOMETPUUECKUX
HEPABEHCTB

31 [Ipumepbl TPUTOHOMETPUIECKHIX
HEPaBEHCTB

39 [TprMepsl TPUTOHOMETPHUECKUX
HEPaBEHCTB
KonTponbhas pabota no Teme
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapudmuueckue ypaBHEeHUS U

33 HepaBeHCTBA. T pUrOHOMETpHUUYECKHE
GYHKINHA U UX
rpa¢uku. TpuronHoMerpuieckme
HepaBeHcTBa"

34 HenpepoiBHble (HyHKIIUU

35 MeTtoa HHTEPBAIOB /ISl pEIICHUS
HEPaBEHCTB

36 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [IpousBoanas GpyHKIUU

38 [TpousBomHas GyHKITHH

39 I'eomerpuueckuii u puznIECcKHii CMBICIT
MIPOU3BOAHOM

40 ['eomerpuyeckuii U PU3NIECKUA CMBICTT

MIPOU3BOAHON
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41 IIpou3BogHEIE IIEMEHTAaPHBIX KO
VH

42 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI

43 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YacTHOTO (DyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMA

45 [Tpou3BoHas CyMMBI, TPOU3BEACHHUS,
4acTHOTO (PyHKIMH
[IpuMeHeHne npou3BOIHON K

46 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

47 MCCJIEJOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U KCTPEMYMBI
[IprMeHeHne npou3BOIHOM K

48 UCCIIEIOBAaHHIO (DYHKITMIT HA MOHOTOHHOCTD
U SKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

50 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

51 Haxoxxnenrne HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs! GYHKIUU HA OTPE3KE

59 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHus (QYHKIUU Ha OTpE3Ke

53 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO
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3Ha4YeHUs (QYHKIUU Ha OTPE3Ke

HaXO}K,I[eHI/IC HauOOJIBIIEr0 U HAMMEHBIIIETO

>4 3Ha4YeHUs (QYHKIIMU Ha OTPE3KE

55 Haxoxnenue HauOobIIero 1 HAMMEHBLIETO
3Ha4YeHUs GYHKLUU Ha OTPE3Ke
[IpuMeHeHne Npon3BOAHON IS
HaXO0X/ICHNS HAaWIY4IlIero peleHus B

56 NPUKJIAJHBIX 33/1a4ax, Ul ONpeleIeHUs
CKOpOCTH IIpoliecca, 3aJJaHHOr0 (popmyioi
WM TpaduKoM

57 KonTtponpsHast pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX

59 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX

60 Wurerpan, reomerpuueckuii 1 Gpu3ndecKuit
CMBICII MHTETpaja

61 WuTterpan, reoMeTpuuecKuil 1 Gpu3ndeckuit
CMBICJI HHTETpaja

62 Wurerpan, reomerpuueckuii 1 Gu3NIeCKuit
CMBICJI MHTETpaja

63 Brruucnenue nunTerpana no gpopmyie
Herorona—JleitOnuma

64 Brruucnenue nunrerpana no gpopmyie
Herorona—Jleiibaumna

65 Brruucnenue naTerpana no gopmyie
Herorona—JleiiOuua

66 Brruucnenue nunrerpana mno gpopmyie
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Herorona—JIeitOHuIa

67
68

CucreMbl TUHEUHBIX YpaBHEHUH

CucreMbl TUHENHBIX YpaBHEHUN

69

70

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN

Pemenre mpukiaaHbIX 3a/1a4 ¢ ITOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

71

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
paluOHAJIbHBIX, UPpPALlMOHAIBbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MO0Ka3aTeNIbHbIX, JOrapu(MUIECKUX
YPaBHEHUU U HEPABEHCTB

73

CucTtemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANTBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

74

CucreMbl 1 COBOKYITHOCTH LIEJTBIX,
palMOHATBHBIX, UPPAMOHAIBHBIX,
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

75

76

Hcnonb3oBanue rpadukoB GyHKIUN A7
pelIeHus ypaBHEHHI U CHCTEM
Hcnonp3oBanue rpadukoB GyHKIUN A7
pelIeHus ypaBHEHHM U CHCTEM

77

[IpuMmeHeHre ypaBHEHUM, CUCTEM U
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HEPaBEHCTB K PEIICHUI0 MAaTeMaTHYECKUX
3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeit
HAyKH U peasibHOM KU3HU

KonTtponsHas padora no teme "Unrerpan u

8 ero npuMeHeHus. Cucremsl ypaBHeHU"

79 HatypasbHble U Liesble uncia B 3a1a4ax U3
peaTbHOM KU3HU

80 Harypanbhble u nensie yucna B 3aja4ax u3
peaJbHOM KU3HU

81 Harypainbnbie u 1iepie yucia B 3aja4ax u3
pEATbHOM KU3HU

82 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

83 [Tpu3HAaKH ETUMOCTH LETBIX YHCET

84 [Tpu3Haky AETUMOCTH HENBIX YUCEI

85 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUHN. YpaBHEHUA

86 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUS

g7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUU. YpaBHEHUSA

88 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUHU. YpaBHEHUSA

89 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHWM. Y paBHEHUS

90 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHUU. YpaBHEHUSA

91 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
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3HaHui. HepaBencTsa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

92 N 1
3HaHuil. HepaBeHcTBa

03 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii. HepaBeHncrpa

94 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuil. HepaBeHncTBa

95 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 A 1
3HaHui. CucTeMbl ypaBHEHUI

97 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuil. DyHKUIMH

08 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUs 1
3HaHuil. OyHKUIMH

99 HToroBas KOHTpOJIbHAsA paboTa

100 Hrorosast KOHTpOJIbHAS paboTa 1
O0001Ienne, cucTeMaTA3alis 3HaHUH 3a
KypC ajireOpsl ¥ Havall MAaTEMaTHYECKOTO

101 3 1
a"ammsa 10-11 kmaccos
O0001Ienye, cucTreMaTH3aIus 3HaHUH 3a
KypC aJireOpsl ¥ Hauall MaTEMaTHYECKOTO

102 §) 1
a"ammsa 10-11 kmaccos

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

AnreOpa u Hadana maTeMatuyeckoro aHanusa. 10-11 kimacceel: yueo. s
obmeo0Opasosar. yupexaeanit/ [ILI.A. Anmumos, KO.M. Konsrun, M.B. Tkauéga,
H.E. ®énopoa, M.1. lllabynun]; 18-e uza. — M.: IIpoceemenune, 2012;

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

e Aure0pa u Hayaja MaTEMaTHUUYECKOTO aHanu3a. J(MaaKkTuueckue MaTepuabl
10 xmacc: 6a3oBbiii ypoBeHb/[M.U. 1llabynun, P.I'. I'azapsH, H.E.
dEnoposal. — 6-¢ u3a. M.:Ilpocsemenue, 2013;

Temarnueckue tectsl 11 10 kinacca;

N3yuyenue anre6psl U Havyasl MaTeMaTtuyeckoro ananusa B 10-11 kaccax.
Knura nis yaurens;

['eometpusi. CamocrositenbHbie padboThl. 10 kinacce: y4ueb. mocobue st
oOmreoOpa3oBar. opranuzaiuii: 6a3oBbiii ypoBeHb/ M.A. Nuenckas. — M.:
[Ipoceenienue, 2018;

e M.A. Uuenckas. Koutponbshbie pabotsl 10-11 kiaccsr;

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

e https://resh.edu.ru/subject/17/7/
e http://school-collection.edu.ru
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JIMCT W3MEHEHU n KOPPEKIIUU PABOYEW
INPOI'PAMMBbI

[Hara Tema ypoxka [IpynunHel H3MEHEHUs ITognuce
BHECEHUS 3aM.
W3MEHEHUI JUPEKTOpPA
no YBP
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