MHHHCTEPCTBO NPOCBEIEHHS POCCHHCKO DEJEPALIMH
Munmcreperso oOpazoBaHia i MoloIeKHON noauTHEn Crepiiosckoit ofiacTy
Yupasienie o0paoBaIHA AJMHHNCTPMIHE PE#ieBRCKOro ropoickoro okpyra
'.'\l}ilillllllld.‘lhimu OUUTHCTHOE nl.'u|1|:|.1:‘1pu.'4.u-1uu'-:.|t,Hc:u.: VUPERHIEHHE
«Upeanss odmeoGpatopareasnag wkoaa Ne 9 ivenn Jlanasnnesoil Anekcanipn Eprenbestn

r - :
s |
Paccumorpena na ComacoaH | FﬁEP}EJl"\H-J B
[Mesaroruyeckonm copere Jasmpekiopa no YBP L O ey
(Mporokna Ne 1/23-24) /s C H. Tonoproea 1 CepenkiHa

. npll'mé";; N 108-03]]
\ 2« Y0 aBrgeTa 2023

g

: P 3 i
30w aprvera 2023 1 “ j.: " ﬂ]!‘_ 20231

PABOYAS ITIPOTPAMMA
(ID 2036143)

Y4eOHOro nmpeamera «AJredpa 1 Ha4YaJaa MaTeMaTHY€eCKOr0 aHAJIN3A.
ba3oBblil ypoBeHb»

mutst ooyuatomuxcs 10-11 kmaccos

c¢. Jlummosckoe, 2023 1.



COJEP)KAHUE

ITosicuuTenpHas 3amucKa 3
Coneprxanue y4eOHOTO ImpeameTa 7
[Tnaaupyempie 00pa3oBaTeIbHBIC PE3YIbTATHI 10
TemaTuyeckoe U KajJeHAAPHO-TEMATUYECKOE TUTAHUPOBAHUE 18
34

MarepuaipHO-TEeXHUYECKOe 00ecrieueHrne 00pa3oBaTeIbHOro mporecca




MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCy1apCTBEHHOIO 00Pa30BaTENIHLHOIO CTAHIAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHUSL U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHalW3a» SIBISETCS OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT MHCTPYMEHTAIbHYIO 0a3zy Uil M3y4yeHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrOd CTOPOHBI, (GOPMHUPYET JTOTUUECKOE M aOCTpaKTHOE
MBIIJIEHUE YYalluXcd Ha YpOBHE, HEOOXOJAMMOM I OCBOEHHS KypCOB
UH(OpMATHKHU, O0IIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
yyalllecss OBJIaJEBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HAayKH, KOTOpas
bopMyIHpYET CBOU JOCTHKEHUS B MaTeMaTHIEeCKOH (hopme.

Kypc anreOpsl 1 Hauan MaTreMaTHueCKOro aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJICHUUW SKOHOMUKM U OOIIECTBEHHOW JKU3HU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMUYECKHM CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3aIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHe. B xome n3ydenus
anreOppl W Havall MATEMaTHYECKOTO aHajin3a B CTaplied IIKOJEe YydJalluecs
MOJIy4alOT HOBBIM OMNBIT pEIIEHUs MPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH peaNbHbIX CUTYyallud M HMHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHWH, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEM B MpPHUPOJIE, HAYKE M B MCKYCCTBE, C BBLAAIOLIUMUCS
MaTEeMaTUYECKUMH OTKPHITUSIMHU U UX aBTOPaMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPBIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITETIbHOCTH, AKKYypPaTHOCTH, MPOJAOJKUTEIBHOU
KOHICHTPAIIM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3YJIbTarT.

B ocHoBe MeToanku 00ydueHus anredpe 1 HayajaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATEIbHOCTHBIA MTPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CHEYIOIINE COAEPKATECIbHO-METOIUYECKAE JIMHUN: «YHCIa W BBIUUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTuueckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATENBHO-METOIMUECKUE
JUHUU HW3Y4yaloTCsl Ha MPOTSDKEHWM JABYX JIET OOy4YeHHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOMOJIHSSA APYT IPyTa U MOCTEIEHHO HACHIIAsCh HOBBIMU TEMAMU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS WHTETPATHUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepKaHHE HECKOJbKMX MaTeMaTHUYeCKHX JUCUUIUIMH:  aireopa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydailuecs OBJIQJIEBAIOT BCE 0oJiee MUPOKUM MATEMATHUYECKUM ammnapaToM, y
HUX T[OCIE0BATEeIbHO (QOPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYIO MOJIENIb PEAIbHOM CUTYalluH, IPUMEHSTh 3HaHUS, TTIOJyYCHHBIC B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHaliu3a», [JIs pEIICHUs
CaMOCTOATENLHO  CPOPMYJIMPOBAHHOM MaTeMaTHUeCKOW 3ajayd, a 3aTeM
VHTEPIPETUPOBATH NIOJTYUYCHHBIN PE3YJIbTAT.

ConepxxarenbHO-METOAMYECKAsT JIMHUA «YHHCia U BBIYUCICHUSD) 3aBEPILIACT
dbopMUpOBaHHUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX UHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedl mikoige oco0oe BHHUMAaHUE YIEISIETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (POpPM 3aMucH JICUCTBUTEILHOTO YHCIA, YMEHHUE
pallMOHATIBLHO BBIMIOJHATH JIEUCTBUS C HHUMH, J€NaTh NPUKUAKY, OILCHUBATH
pesyapTar. OOydarouiyecsl MOJy4YaroT HaBBIKK NPUOIUMAKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
HCIOJIb30BaHUs MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUMU.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCs Ha MPOTSIKEHUU BCETO
oOydyeHHsT B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazferne IporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroniuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEIbIX, PAUMOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydyeHHbIE YMEHUS UCTIOJIB3YIOTCS MIPU UCCIIEIOBAHUN
GyHKIIUH ¢ TTOMOIIBIO MPOU3BOJIHOM, PEIICHUU MPUKIATHBIX 3ajJad M 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBITUX 3HaueHWd QyHkuu. JlanHas
colep)KaTellbHasl JIMHHUS BKJIIOYaeT B ce0s Takke (QopMupoBaHue yMEHUI
BBITIOJIHATh Pacy€Thl 1Mo ¢GopMmysnaM, MpeoOpa3oBaHUsS IENBIX, PAUOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,
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COJEpKaIMX CTEMeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS ydaluxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXJICHUH,
paboTBl C CHUMBOJBHBIMU (OpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBeHCTB. AuireOpa npeiaraeT 3hpeKTUBHbIE
WHCTPYMEHTBI ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOYXHOCTH KaK A3bIKa HAYKH.

CopnepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMHU Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
II0CJIEIOBATEIBHOCTD N3YUEHUS MaTepraia. M3ydyeHne CTeneHHoM, TOKa3aTeJIbHOM,
Jorapu(pMUYECKOi U TPUTOHOMETPUUECKUX (YHKLHMA, UX CBOWCTB U TIpa(UKOB,
UCITOJIb30BaHUE (DYHKIMI ISl pelieHus 3a7a4 U3 JpYrux y4yeOHbIX MPEeIMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOoM Oonbllloe BHUMaHUE YIENAeTcs
(bOpMHPOBAaHUIO YMEHUS BbIpAKaTh (hOpMyIaMu 3aBUCUMOCTU MEXY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIENOBATh IIOJyYeHHbIE (YHKUUU, CTPOUTh HUX TIpaduKu.
Marepnain 3Toi coAepKaATEIbHON JUHNUN HALIEJICH HA PA3BUTUE YMEHHUM U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PA3IUYHOU (opMe:
aHAIMTUYECKOW, Tpaduuecko u cloBecHOW. Ero wu3yueHue cmocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOIO MBIILICHUS, CIHOCOOHOCTH K OOOOIIECHUI0 U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHalin3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCsl,  KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEI0BAaTh U
CTPOUTH rpapuKu PYyHKIUH, ONPEEATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH TUIOMAAU QUIyp U OOBEMBI TE€J, HAXOIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHHS OTKPBIBAET HOBBIE BO3MOKHOCTH
IOCTPOEHUSI MaTEMaTUYECKUX MOJEJIEH pEaJbHbIX CUTyalluil, HaxXOXICHUS
HaWJIY4IIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLUATbHO-IKOHOMHYECKUX,
3a/layaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHaiu3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(GbopMUPOBAHKIO YMEHHI PAcIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCSA pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHSA MATEMATUKHU KaK HAYKH, U UX aBTOpax.

CopeprkarenbHO-MeToauYecKas TMHUS «MHOXKEeCTBa U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHBIE
IPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U NPEAaratoT
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MAaTEMaTUKU U €€
IIPWIOKEHUN, OHM CBSI3BIBAIOT PA3HBIE MATEMAaTHYECKUE IUCLUILIIMHBL B €IUHOE
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uenoe. IToatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrOo aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOPhIE IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PealIbHBIX CUTYallUid, UCCIIETOBAHMS
THX MOJEJIEd C MOMOIUIBIO ammapaTa aiareOpbl U MaTeMaTUYeCKOro aHaluu3a u
MHTEPHPETALUU OJIYYSHHBIX pe3yIbTaToB. Takue 3a/1aHusl BIUIETEHbI B KaXKIbIN U3
pa3zienoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJis
peleHusl TpUKIaJHbIX 3a7ad. [Ipu peleHun peabHbIX MNPAKTHYECKUX 3a7ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIb30BATh AHAJIOTHIO, 0000IIaTh UM KOHKPETU3UPOBATh
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MPOIECCe U3YyUEHHUS BCEX TeM Kypca «Alredpa u Haudana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha U3y4eHue Kypca aareOpbl 1 HauaJl MAaTEMaTUUYE€CKOTO aHaIn3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEIENIO B
11 kmacce, Bcero 3a Ba roga ooy4yenus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

Yucia ¥ BbIYMCICHUS

Paunonanbsubie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu.  ApudMeTHUYecKue  omnepanud  C
palMoHaNbHBIMU YHCTIAMU, TPE00OpPa30BaHUSI YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM KU3HH.

JlerictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHciaMu. [lpubGnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1enbiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernuecknuii  KOpeHb  HAaTypaJbHOM  crTemeHu.  JlelictBus ¢
apru(pMETUYECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMS U HEPABEHCTBA

ToxecTBa U TOXKJIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHbBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMAaTUUECKUX 3a0a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKU U pealbHOW KU3HH.

DYyHKIUHN U TPaPUKHU

OyHkius, crnocoObl 3amaHus GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneraeHuss 1 MHOXECTBO 3HaueHU Qynkuuu. Hymn Qyskumu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U 1I€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHS n-0i CTENEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTHyecKoro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATENLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPECCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUuE TEOPETUKO-MHOXKECTBEHHOI'O ammapara JUisli OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, TOKA3aTEIbCTBO.

11 KVIACC

Yucia v BIYMCICHUSA

HartypansHbie u niensie yncina. [Ipu3Haku 1e1MMOCTr HEIbIX YNACEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudwm yucna. [lecsiTuuHbie U HATypaTbHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEPKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPHUUYECKHUX HEPABEHCTB.

[TokaszaTenbHbIC YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI U1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellieHne NMpuKIIaaHbIX 3a7a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIHICHUI0 MAaTEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukius. [Tepuoanueckue pynakimu. [IpoMexyTKu MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHUMYMBI (yHkiuu. HauOosbiiiee W HauMeHbIlIee 3HAYCHUE
(GyHKIHMY Ha TPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI peUICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTUX Yy4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayajia MaTeMaTH4eCKOro aHajIn3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[IpousBonnas  ¢ynkuuu. [eomerpudecknii u  QU3NUECKUNA  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  dJIeMEHTApHBIX  (QYHKIUNA.  DopMysbl  HAXOXKACHUS
MIPOU3BOHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne mpou3BOAHON K MCCIEIOBAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM JUISI HAXOXKACHUS HAWJIY4IlIerO pEIICHHS B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid W (uU3MYecKUid cmbicha. Boruucienue
uHTerpana no popmyne Hetorona—JleliOHuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematukan» JOJIXKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/ISI Ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPEAMETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JICSTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMUYHUBOCTHIO
K MaTEMaTUYECKHUM acCleKTaM pa3IM4YHbIX BUJIOB UCKYCCTBA.

®uU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 370poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTJIbIXa, peryJisipHast puznyeckasi aKTUBHOCTD ); (PU3UUYECKOT0 COBEPIIIEHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN A€ TEIbHOCTHIO.

TpynoBoe BOCIUTaHHE:
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TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HAMPaBICHHOCTH.

DKOJIOTNYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHUS
COIIMATIbHO-DKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLIMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa JKOJOTMYECKHUX MpoOlsem;
OpUEHTaIlMel Ha NMPUMEHEHHE MATEMAaTHUUYECKUX 3HAHWU MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, IJTAHUPOBAHUS MMOCTYIKOB U OILICHKU X BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEBI.

[leHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM M  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW ESITeIbHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IMBHIM3ALMH;, OBJIAJCHUEM S3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTypOW Kak CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIQJICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  no3nasamenvmuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 0a306bIX KOHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCcamwe2o  Mupa;  npumeHeHue  J102UYeCcKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAY TMOHATUIMH; (OPMYIUPOBATH
ONpEeNeNeHUs] TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;
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BOCIIPUHUMATh, (OPMYIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
NpOTUBOpEYHs B (akTax, NaHHBIX, HAOIIONECHUSX U YTBEPKIACHHSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUHA (MIPSMBIC U OT MPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS 1 BBIBOJIBL

BBIOMpATh Croco0 perieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4E€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrle ncciienoBaTelIbCKue JEUCTBUS:

WCITOJI30BaTh BOTIPOCHI KaK HMCCIIECIOBATEIHCKANA WHCTPYMCHT ITO3HAHWS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh MCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOTUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
POBEAEHHOTO HAOIOICHNUS, UCCIECIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPEIIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmeii:

BBISABJIATH AUIMTHI UHPOPMAIUHU, JTAaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOIIPOC U JUUIS PEILLCHHUS 3a/1a4u;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpHpOBaTh UH(POPMAIIHIO, IPEACTABISITH €€ B pa3IMUHbIX (popmax,
WLTIOCTPUPOBATH TpapuvecKi;

OLICHUBATH HAaJEXKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.
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2)

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmsus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCSL.
OOmenue:

BOCIPUHUMATh U (JOPMYJIUPOBATH CYKJEHHUS B COOTBETCTBUU C YCIIOBUSMU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, IPaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMBbl, pelaeMoi 3a/1auu, BbICKAa3bIBaTh UJIEU, HAIIEJIEHHBIE HA TIOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue U CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
IIPEACTABIATh  PEe3yJbTaThbl  pELIeHWs  3aJayd,  OKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMaT BBICTYIUICHUS
C YYETOM 3aJa4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHMUMATh M UCITOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHUIYaTbHOM
paboThl MpHU pelieHUU Y4eOHBIX 3ajlay; MPUHUMATh 1Eeb COBMECTHOM
NESATEeTbHOCTH, IJIAHUPOBATh  OPraHW3allUi0  COBMECTHOM  paboTHI,
pacmpenenatb BHIAb pabOT, JOroBapUBaThCs, OOCYXKAAaTh MpOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHU M,
«MO3TOBBIE MITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBUSI.

3) Yuusepcanvuvie pecynamuensie oeticmeus, obecneuusarom ghopmuposarue
CMBICI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

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

Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(MOpMAITUH.
CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU T[O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a1a4u;
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e TPEABHUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEIIEHNUN 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEN;

e OIGHUMBATh COOTBETCTBHE pE3yJbTaTa IEIHM W YCJIOBHUSIM, OOBSICHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTo Kypca «Anredpa v Hadajga MaTEMaTHYCCKOTO aHAIH3a»
Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs JOJDKHO OOecrneduBaTh JOCTHXKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JACHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bemonuate  apudmervyeckue — omepanud € palUMOHAJIbHBIMM U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMU: CTENEHb C LEJBIM IIOKa3aTesieM; CTaHJapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HATypaJlbHOM CTENEHHU;
WCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIbHBIX YHCEIT ISl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHIT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh TPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUECKHE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM W pelaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHsATh npeoOpa3oBaHus 1LENbIX, PALMOHAIBHBIX W HpPpalMOHAIBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKU U PeaJIbHOM KU3HHU.
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MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJa4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (PYHKIMS, CIIOCOOBI 3aaHusl (QyHKIUH, 00JIaCTh
OTpe/eNeHUs] M MHOXECTBO 3HadeHWi (yHkuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKIIMHU, HYIH (PYHKIUH,
MIPOMEKYTKHN 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIMM 1715 pellieHus] ypaBHEHUH.

Crpouth M ynTaTh TpaUKu JUHEHHON (PYHKIMU, KBAAPATUYHON (PYHKIIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTEeIEM.

Hcnonp3oBath rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB M peajbHOU
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Hayaja MaTeMaTH4eCcKOro aHaIM3a

OnepupoBaTh MOHATUSMHU: IOCJIENOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YObIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOUIEH T€OMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMHU: MHOKECTBO, ONEPALIMN HAJ MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIapaT JJIs1 ONTMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, P PEIICHUH 3a]a4 U3 IPYTHX YYEOHBIX MIPEIMETOB.

OnepupoBaTtb  MOHATUSMH: OIIpENEIICHHUE, TeopeMa, CJIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh MNOHATUSIMH: HATypaJbHOE, II€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUTS pEIICHUS 3a]1a4.

OnepupoBaTh NOHSATUEM: CTEIIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUAMU: Jorapudm 4vucia, MECITUYHBIE W HATypabHBIC
aorapu@mel.
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YpaBHeHMS U HEPaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHsaTe mnpeoOpa3oBaHMs  BBIPAKEHUH, CcOAEpXkallUX JIOTrapu(MBbl;
OTEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE ypaBHEHHE M HEPABEHCTBO; pElIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTe pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ DPEILCHHUE;
UCITIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3a7a4.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM arapara aareophl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLMH, TOYKH OHKCTpeMyMa (YHKIHUHM, HauOonbliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha IPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeN0BAHNS (PYHKIMU, 3aJJaHHOUN rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TMOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUYECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKH JIMHEWHBIX YPaBHEHUN U
WCIIOJIb30BaTh UX I PEIIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnonw3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHUCHUMOCTEH U3 IPYruX y4eOHBIX AUCHUIUINH.

Hayajia MaTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh NOHATUSIMU: HEMPEPbIBHAST (QYHKUHUS; TPOU3BOAHAS (QYHKLNU;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3a/1a4.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCIISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKIIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh TMOHATHSMH: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.
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HaxoauTh nepBooOpa3HbIe 2JIEMEHTapHBIX (DYHKITHI; BRIYUCIISATH HHTETPAT IO
dbopmyne Herorona—JleitOnuia.

Pemarpe npukiagHple 3aJad, B TOM YHUCIIEC COIMAIBHO-2KOHOMUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMi MaTEeMaTHUCCKOTO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapueie  Tpaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHo)kecTBa palMOHAIBHBIX U
1 IEUCTBUTENRHBIX YUCEN. PalinoHaabHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
) Oynknun 1 rpadukn. CTEreHb C MelbiM 6
[I0Ka3aTeieM
3 ApudmeTndeckuii KOpeHb N—Oi CTETICHHU. 18 |
WppaumnonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopMyiibl
4 TPUTOHOMETpUU. TpUrOHOMETpUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTeaIbHOCTH U MPOIPECCUH 5
6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 3 !
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENEM.
1 [TokazarensHast pynkus. [lokazaTenbHbIe 12 1
yYpaBHEHUS U HEPaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBaA
Tpuronomerpuueckue GyHKIUU U UX
3 rpacduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBaA
4 IIpousBoaHas. [IpumeneHne Npou3BOgHOM 24 1
5 NHTerpan n ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HatypanbHble u 1ienble uncia 6
8 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 13 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

MHOXeCTBO, Onepaluy HajJ MHOKECTBAMH.
Juarpammsl Diinnepa—Benna

KoauuecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Parmonanpusie uncina. OOBIKHOBEHHBIE U
JECSITHYHBIC POOH, TTPOIIEHTHI, 0ECKOHCUHBIS
MePUOANYECKHE 1podu

ApudmeTrueckue orneparum ¢
paloHaIbHBIMU YHCIIAMU, IPE0OPa30BaAHU
YHUCJIOBBIX BBIPAKEHUM

[Tpumenenue apoOeil ¥ NPOLEHTOB IS
pelIeHus IPUKIAAHBIX 3a1a4 U3 Pa3IUYHbIX
OTpacjeil 3HaHUW U pealbHOU KU3HU

[Ipumenenue apobeii u NPOLEHTOB IS
peLIeHUs IPUKIAAHBIX 3a1a4 U3 Pa3IUYHbIX
OTpacjeil 3HaHUW U peasbHOU KU3HU

HeiicTBuTenbHble uncia. PanimonaabHbIe U
HWppalMOHAIIbHBIC YKCIIa

Apudmerndeckre onepaum ¢
JeCTBUTENILHBIMU YHCIAMHU
[TpuGnuxEHHbBIE BEIYUCIIEHUS, TPABUIIA

OKpYTJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa
BBIYHUCIEHUN
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TO)KI[CCTBa " TOXICCTBCHHBIC

9
peoOpa3oBaHUs
10 VYpaBHeHUEe, KOPEHb YpaBHEHUS
11 HepaBeHncTBo, perieHre HepaBeHCTBA
12 Merton nHTEpBaAIOB
13 Pemienue nenbix U IpoOHO-pAIIIOHATBHBIX
YPAaBHEHUN U HEPABEHCTB
KontposbHas padora mo teme "MHOXKecTBa
14 palMOHAIBHBIX U ICHUCTBUTEIbHBIX YHCEIL.
PannonanbHble ypaBHEHUS U HEPABEHCTB"
15 OyHKIHSI, CIOCOOBI 3aJaHUS (PYHKITHH.
Bzaumno obpatHbie GyHKIIUN
I'paduk yakmumn. O6IACTE ONIPEICTICHUS |
16 MHOXECTBO 3HaueHui ¢pyHkmu. Hymm
¢ynkuuu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA
17 YéErHble U HEUETHBIE PYHKINH
CreneHs ¢ LeIbIM [TOKA3aTEIEM.
18 CrannaptHas ¢popma 3arucu
JEMUCTBUTEIBHOTO YnCiIa
Hcnonb3oBanue noaxosmien Gopmbl 3aIucu
19 NEHCTBUTENBHBIX YUCEN JUIsl pEIICHUS
MIPaKTUYECKUX 3a]a4 U IPEICTaBICHUS
TAHHBIX
20 CrenenHast QyHKIUS C HATypalIbHBIM U
1ebIM Toka3aTenieM. E€ cBoiicTBa u rpadux
71 Apudmernueckuil KOpeHb HaTypaTbHON

CTCIICHU
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Apudmernueckuii KOpeHb HATYPATbHOU

22
CTENEHU

3 CgoiicTBa apuPpMETHICCKOTO KOPHS
HaTypaJIbHOM CTENEHU

24 CaoiicTBa apu(MEeTHIECKOTO KOPHS
HATypaJbHOW CTENEHU

)5 CaoiicTBa apuPMETHICCKOTO KOPHS
HATypaJbHOW CTENEHU

26 JleiicTBus ¢ apu(pMETHUESCKUMH KOPHSIMH N—
Ol cTeneHun

7 JleiicTBHsI ¢ apuMETHICSCKUMH KOPHIMH N—
O CTEeNeHU

)3 JleiicTBus ¢ apu(pMETHUESCKUMU KOPHIMH N—
Ol cTeneHun

29 JleiicTBust ¢ apu(pMETHUECKUMH KOPHIMH N—
OH CTEIEeHU

30 JleiicTBus ¢ apu(pMETHUECKUMU KOPHSIMH N—
Ol CTeeHn

31 Pelienue nppalioHanbHBIX YpaBHEHUN U
HEPaBEHCTB

By Pemenne nppatiMOHaNbHBIX YPaBHEHUN U
HEPaBEHCTB

33 Pemrenne nppanoHaNbHBIX YpAaBHEHUN U
HEPaBEHCTB

34 Pelrenue nppalioHanbHbIX YpaBHEHUN U

HCEPAaBCHCTB
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Pemenue nppanyoHaabHbIX YpaBHEHUN U

35 1
HEPABEHCTB

36 CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU 1

37 CaoiicTBa U rpauk KOpHS N-0i CTETNEHU 1
KonrtposnsHas pabora no teme

18 "ApudmeTrndeckuit KOpeHb N—0i CTETICHHU. |
WppaunoHanbHble YpaBHEHUS U
HepaBeHCTBa"

39 CuHyc, KOCUHYC ¥ TAaHT'€HC YUCJIOBOTO |
apryMeHra

40 Cunyc, KOCUHYC ¥ TAHT€HC YUCIIOBOTO |
aprymeHra

Al ApKCHHYC, apKKOCUHYC U apKTaHI€HC |
YHCIOBOTO apryMeHTa

4 ApKCHHYC, apKKOCUHYC U apKTaHI€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,

43 onpe/ieJIeHue TPUTOHOMETPUUECKHIX 1
(GyHKIMI YKCIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

44 oTpezieNIeHue TPUTOHOMETPUUYECKUX 1
(GYHKIUI YMCIOBOTO apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

47 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1
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[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX

49 . 1
BBIPAKEHUN

50 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAYKCHU I

51 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX !
BBIPAKCHUIN

5 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKCHUI

53 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX |
BBIPAYKECHU I

54 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

55 Peurenue TpuroHoMeTpuueCKuX ypaBHEHUM 1

56 Pemenuie TpUroHOMEeTpUUECKUX ypaBHEHUI 1

57 Perenue TpuroHoMeTpuueCKuX ypaBHEHUM 1

58 Pemennie TpUroHOMETpUUECKUX ypaBHEHUIN 1

59 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
KonTponbhas padota no teme "®opmysis

60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE 1
ypaBHeHus"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

61 IIOCJIEI0BATEIBbHOCTEN. MOHOTOHHBIE 1
MOCJIEI0BATEIBHOCTH
Apudmerndeckas u reoMeTpudecKas

& nporpeccuu. Vcnonb3oBaHue nporpeccun 1

AJIg pEIICHU pCaJIbHBIX 3a/iad IMPUKIaJHOIO
Xapakrepa
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beckoneuno Y6BIBaIOH_[aH réoMETprUICCKasi

63 nporpeccus. Cymma 0€CKOHEYHO 1
yOBIBaroIeil reOMeTPUYECKOi MPOTrPECCHH

64 dopmyJia CIOKHBIX TPOLICHTOB 1

65 dopMyia CIOKHBIX TPOLEHTOB 1
O0001enre, cucTeMaTH3alusI 3HaHUH 3a

66 KypcC aJireOpbl ¥ Hayall MaTeMaTU4eCKOTO 1
anHayimza 10 kiacca

67 HroroBast koHTpoIbHAs paboTa 1
O0001menne, cucTeMaTH3alUs 3HAHUH 3a

68 Kypc aJireOpbl ¥ Ha4aJl MaTeMaTU4eCKOro 1
anHayimza 10 kiacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

25



11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Crenens C pallMOHAIBHBIM MOKa3aTeIeM 1
2 CaoiicTBa cTENEHU 1
3 [Ipeobpa3oBanue BbIpaxeHUil, CoaepKaLUX |
palMOHAJIbHBIE CTEIIEHU
4 [Ipeo6pa3oBanue BbIpaxeHUil, CopepKaLUX |
palMOHAJIbHBIE CTEIIEHU
5 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAILINX |
paloHaIbHbIE CTEIICHU
6 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1
7 [ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1
8 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1
9 [ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas pyHKIMS, €€ CBOMCTBA U |
rpaduk
KonTtponbHas padora o teme "CremneHs ¢
12 panoHaIbHBIM NoKa3aTeneM. [lokazaTenbHas | |
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HepaBeHCTBA"
13 Jlorapugm uymncna 1
14 JlecsTuunble ¥ HaTypaJibHbIE JIOTapU(PMBI 1
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[IpeoOpa3zoBanue BbIpaX)eHH, ComepIKaluX

15 1
J0rapupmMbl

16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX |
JorapudMbl

17 [Ipeobpa3oBanue BbIpaXxeHU, coaepKaIIUX |
Jorapupmbl

13 [TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKALLINX |
J0TapupMbl

19 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1

20 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1

21 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1

22 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1

3 Jlorapugmuueckas pyHKIus, €€ CBONCTBA U |
rpaduk

24 Jlorapudmuueckas pyHKuuA, €€ CBONWCTBA U |
rpaduk

75 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA |
U rpaduKu

26 Tpuronomerpuueckue GyHKIUH, UX CBOICTBA |
u rpaduKu

7 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA 1
u rpaduKu

)3 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA 1
u rpaduKu

29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

30 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
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32 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
KonTtponbHas pabora no Teme
"Jlorapudmuueckas ¢yHKIIHS.
13 Jlorapugmuueckue ypaBHEHUs U |
HepaBeHCTBa. TpuroHoMerpruyeckue GyHKIUN
U ux rpaduxu. Tpuronomerpuyeckue
HepaBeHcTBa"
34 HenpepoiBable GhyHKIIUN 1
35 MeTto1 MHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB 1
36 MeTto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
37 [IpousBoanas pyHKIUU 1
38 [TpousBoaHas GyHKIHH 1
39 I'eomerpuueckuii u HpU3NIECKHIA CMBICI |
MIPOU3BOIHOMN
40 ['eomeTpuueckuii u GU3NIECKU CMBICIT |
MIPOU3BOAHOMN
41 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLUI 1
42 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1
43 ITpon3BogHast CyMMBI, IPOU3BENEHNUS, |
Y4acTHOTO (DYHKIIMH
44 [IpousBonHas cyMMbl, TPOU3BEACHMUS, !
YacTHOTO (QYHKIUH
45 [IpousBonHas CyMMbI, IPOU3BEACHMS, !
YacTHOTO (QYHKIUH
46 [IpumeneHnne Mponu3BOIHON K HCCIIET0BAHUIO |

(GyHKLIUH HA MOHOTOHHOCTD U AKCTPEMYMBI
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HpI/IMeHeHI/IC HpOHSBO,Z[HOﬁ K UCCII€JOBAaHUIO

47 (GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

43 [TpuMeHeHne NpPOU3BOIHOMN K HCCIIEI0BAHUIO
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

49 [IpumeneHre mpon3BOIHON K UCCIIETOBAHHIO
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

50 Haxoxxnenue HauOoJbIIEero 1 HAUMEHBLIETO
3HaYeHHs (YHKIIUU Ha OTPE3KE

51 Haxoxnenue HanOoJbIIero 1 HAMMEHbIIETO
3HaYeHUs (QYHKIHUU Ha OTpE3Ke

57 Haxoxnenre HanOobIIero 1 HAMMEHBIIETO
3HaYeHUs (QYHKIIUU Ha OTPE3KE

53 HaxoxneHne HauOoJbIIero 1 HAaMMEHBLIETO
3Ha4YeHUs (QYyHKLIHUU Ha OTpE3Ke

54 Haxosxnenne HauOobIIero 1 HAaMMEHBLIETO
3Ha4YeHUs (QYHKIUU Ha OTpe3Ke

55 Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
3HaueHusl (YHKIUU HAa OTPE3Ke
[TpuMeHeHHe POU3BOTHOMN JJIST HAXOXKIEHUS
HAWTYYIlIero peleHus B MPUKIaJHBIX

56 3a/1auax, AJs OMpeIeTICHUsI CKOPOCTH
nporecca, 3alaHHOro GopMyJIoN WK
rpaduxom

57 KonTtponshas padora no teme "[IponsBoanasi.
[Ipumenenue nponsBogHON"

58 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

59 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
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WHuTerpai, reoMeTpudecKkuii U pu3nIeCcKuii

60 CMBICJI MHTETpaja

61 WHTerpai, reoMeTpudecKkuii U pu3nIeCcKuii
CMBICJI UHTETpaJla

62 WuTerpan, reomeTpuueckuil 1 pu3nyecKuii
CMBICJI MHTETpaja

63 Brruncnenue nnrerpania mno gpopmyine
Herorona—IJleitOuuna

64 Boruncnenue unterpana no ¢gopmye
Herorona—JleitOHuma

65 Brruncnenue waTErpana mo Gopmyiie
Herorona—IJleitOHuna

66 Boruncnenue uaterpana no gopmye
Herorona—JleitOHuma

67 CucreMbl TUHENHBIX YPaBHEHHUN

68 CucreMbl TUHEHHBIX YpaBHEHUH

69 Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

70 Pemenue npuknaaHbIX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
CucTtembl 1 COBOKYITHOCTH LIEJIBIX,

71 panroHaIBHBIX, UPPAMOHATBHBIX,
MOKa3aTeIbHbIX, JOrapuGMUIECKUX
YpaBHEHU U HEPABEHCTB

7 CucTtembl 1 COBOKYITHOCTH LIEJIbIX,

palOHAJIBHBIX, UppAllUOHAIBbHBIX,
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MOKa3aTeIbHbIX, JOrapuPMUUECKUX
YpaBHEHUI U HEPABEHCTB

Cucremsl COBOKYITHOCTH LECJbIX,
palluOHAJIbHbIX, UPPAIUOHAIbHBIX,

73 HOKa3aTesbHbIX, JIOrapU(HPMUIECKUX
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

74 palOHAaIbHbBIX, UPPALUOHAIIBHBIX,
NOKa3aTesbHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

75 Hcnonp3oBanue rpadukoB GyHKIUN A7
peleHusl ypaBHEHUN U CUCTEM

76 Hcnonp3oBanue rpadukoB GyHKIUN A7
peleHusl ypaBHEHUN U CUCTEM
IIpuMeHeHne ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PEIICHNI0 MaTEMaTHUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o0JacTel HayKu
Y peajbHOM KU3HU

73 KonrponbHas pabora no reme "MHTerpan u
ero npuMeHeHus. Cucremsl ypaBHeHU"

79 HarypanbHble u 1ienple yncia B 3ajja4ax u3
pEATbHOM KU3HU

20 HarypanbHble 1 nensle yucia B 3ajja4ax U3
peanbHON KU3HU

81 HarypanbHble 1 niensle yucia B 3ajja4ax U3
peanbHOU KU3HU

82 [Ipu3HaKy AEMMMOCTH LEIBIX YUCEI

83 [Ipu3Haku JeIMMOCTH LEIBIX YNCEIN
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84

HpI/IBHaKI/I JCIINMOCTH LCJIBIX YHUCEI

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS

85 .
3HaHWH. Y paBHCHHS

26 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH
3HAHUU. Y paBHEHUS

28 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AITUS
3HAHUHU. YpaBHEHUS

29 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUU. YpaBHEHUS

90 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HAHUHU. YpaBHEHUS

91 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHcTBa

9 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHui. HepaBeHcTBa

03 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui. HepaBeHcTBa

94 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

95 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH
3HaHU. CUCTEMBI YpPaBHEHHI

96 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHUH. CHucTeMbl ypaBHEHUN

97 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS

3HaHuil. OyHKUIMH
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08 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHuil. OyHKUKH

99 HtoroBast KOHTpoJIbHAs paboTa 1

100 Wrorosas KoHTpOJIBbHASA paboTa 1
O0600611eHue, cucreMaTu3alys 3HaHUH 3a Kype

101 anreOphl ¥ HaYaJl MATEMAaTHYECKOTO aHAIM3a 1
10-11 knaccos
O0600menne, cucTeMaTu3anus 3HaHUK 33 KypC

102 anreOpsl ¥ HaYaJl MAaTEMAaTHYECKOTO aHAIM3a 1
10-11 knaccos

OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Amumos L. A., Konsarun FO.M., TkaueBa M.B, u npyrue. MatemaTtuka:anredpa u
Havajla MaTeMaTHYeCcKOro aHamm3a , reoMmeTpus. Aunrebpa © Hayana
MaTE€MaTU4YecKoro aHaiau3a :yuyeOHuk s ywammxea 10 -11  kiacca
obmieo0Opasosar. yupexaeanii. -M: [Ipocsemenne, 2023

Konsrun FO.M., TkaueBa M.B, @enoposa H.E. u ap. / [Tox pen. XKuxuerko A.b.
MaremaTtuka:anreOpa ¥ Hayaja MaTeMaTHYecKoro aHaiau3a (0a3o0BbII U
npoQUIbHBIA YpOBHM) :y4yeOHMK s ydamuxcs 1lkmacca oOmeoOpasosar.
yupexaenuil. -M: IIpocsemenne, 2014

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 646116746743375933883833707902081325236681597426
Bnageney CepenkuHa Kcenua CepreesHa

OeicTevTened C 20.02.2023 no 20.02.2024
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