MUWHUCTEPCTBO MIPOCBEHIEHUS POCCUICKON ®EJEPALIMA
MunucrepcTBo oopa3oBanust Y amMyprckoii Pecnydumkn
Ynpasienne o0pazoBanusi AiMuHMCTpanuu ropoaa Maxescka

MBOY "COHLI Ne69 ¢ yrury0JieHHBIM H3y4YeHHeM OTAeJbHbBIX MpeAMeTOoB '

PACCMOTPEHO I[TPUHATO YTBEPXJIEHO
PyxoBogurens [IMK Ha 3acenanuu Hupexrop MBOY "COIII
€CTECTBEHHO - HAy4YHbIX  IEJaroru4eckoro copera Ne69 c yriyOneHHbIM
IPEAMETOB W3YYEHHUEM IIPEAMETOB"
ITpotokon Nel3 ot
28.08.2023 1.
CaBunckas I'.JI. JlaBpenTtreBa A.A.
[Tpotokon Nel ot «25» [Tpuka3 No245-A ot «30»
aBrycra 2023 r. aBrycra 2023 r.

MognucaH undposon NoaNUCHIO:

J-I a B pe H T be Ba JlaBpeHTbeBa AHHa AnekcaHapoBHa

DN: CN=JlaBpeHTbeBa AHHa
AH H a AnekcaHgpoBHa, E=lama20@
gmail.com

OcHoBaHue: A SIBNACbL aBTOPOM

AnekcaHAPOBH s yvera

PacnonoxeHue:
a [Hata: 2023.09.13 15:08:26+04'00'
Foxit PDF Reader Bepcus: 12.0.2

PABOYASI IIPOTPAMMA
(ID 1180587)

Y4eOHOro npeamera «AJiredpa ¥ Ha4ajia MATEeMATHYECKOr0 aHAJIN3A.
ba3oBblil ypoBeHb»

st ooyuatomuxcst 10-11 kmaccon

NikeBck 2023



MNOACHUTEJBHAS 3AIINCKA

Pabouas mporpamma y4ueOHOro Kypca «Anredpa U Hadajla MaTeMaTUYECKOTO
aHanm3a» 0a30BOTO ypoBHs s oOydarommxcs 10 —11 kmaccoB paspaboraHa Ha
ocHOBe DeniepalIbHOTO TOCYIapCTBEHHOI'O 00pa30BaTENIbHOIO CTaHAAPTa CPETHETO
oOmiero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
MPEABABISIEMbIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAJULUNA POCCUUCKOrO
oOpazoBanus. Peanmzanusi mporpaMmbl 00€CTIEYMBAET OBJAJACHHUE KIIFOUEBBIMU
KOMIIETEHIIUSMH, COCTABIISIOIMIUMH OCHOBY JUISI CAMOPA3BUTHUSI U HEMPEPBHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MareMaTHYECKOTO aHAIM3a» SBJISCTCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOTPaMME CTapIIeH IIKOJIBI, TOCKOJIbKY, C OJHOM
CTOPOHBI, OH OOECMEeYMBACT HWHCTPYMEHTAIBHYIO 0a3zy Ui H3yYeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (HOPMUPYET JOTHYECKOE H
abCTpakTHOE MBINUICHHE YYallUuXCs Ha YpOBHE, HEOOXOJWMOM JUISi OCBOCHWSI
KypcoB WH(MOPMATHKH, OOIIECTBO3HAHMS, HWCTOPHUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalllhecs OBJIaJIEBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKHd, KOTopas (popMyIUpyeT CBOU JOCTIKEHHSI B MAaTEMaTHIECKOU opMme.

Kypc anrebpsr 1 Hagasm MaTeMaTHYeCKOT0 aHAIM3a 3aKJIabIBA€T OCHOBY IS
YCHEIIHOTO OBJIAQJICHHUS 3aKOHAaMU (PU3WKH, XUMHUH, OHWOJIOTHH, TOHMMaHHS
OCHOBHBIX TCHJICHIIMA OKOHOMUKH W OOIIECTBEHHOW JKU3HU, TI03BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX NMU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOH KM3HHU. B TOXe BpeMs OBIIaJcHHE
aOCTpaKTHBIMH U JIOTHUYECKM CTPOTHMMH MAaTEMaTHYECKUMH KOHCTPYKIIUSIMH
pa3BUBAET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEP)KJICHUSI, UCTIOJB30BaTh 0000IIEHNE U KOHKPETH3aI1I0, a0CTparupoBaHue u
aHAJIOTHI0, POPMUPYET KPEaTHBHOE M KPUTHUYECKOE MBIIUICHHE. B X071 n3ydeHus
anreOppl W Hayal MaTeMaTHYeCKOro aHalu3a B CTaplied MIKoJIe ydaliuecs
MOJIYJatOT HOBBIM OMBIT PEHICHUS TMPUKIAAHBIX 3a7ad, CaMOCTOSTEIHHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIeH peabHbIX CUTyalluii ¥ HHTEpIpETaIluu
MOMYyYEHHBIX  PEMICHWH, 3HAKOMATCS C  TpUMEpaMH  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B TpHUpOJE, HAyKe W B MCKYCCTBE, C BBIIAIOIIUMHUCS
MaTEeMaTHYECKUMH OTKPBHITHSIMHU U UX aBTOPaMH.

Kypc obnamaer 3HAUYMTENBHBIM BOCHUTATEIBHBIM MOTEHIIUAIOM, KOTOPHBIM
peanm3yeTcsl Kak depe3 y4eOHBI MarepHuall, CloCOOCTBYIOMUN (HOPMHPOBAHHIO
HAy4YHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW AesTeIIBHOCTH,



TpeOyroen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOJOJKUTEILHON
KOHIICHTPALIMM BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3ysIbTar.

B ocHoBe Meromuku oOydeHuss anredpe M HadajlaM MAaTeMaTH4eCcKOro
aHaJIM3a JISKUT JAeSATEIbHOCTHBIN NPUHIIMI 00yYEHUS.

Crpykrypa Kypca «Anredpa 1 Hadajia MaTeMaTUYECKOTO aHAJIN3a» BKIIOYAET
CIIEAYIOIIUE COACPKATEIBHO-METOANYECKUE JUHUU: «YUucna W BBIYUCICHUNAY,
«Dyukuuu  u - rpadpuku»y, «YpaBHeHMS M HepaBeHCTBa», «Hauana
MaTeMaTH4eCKoro aHanusa», «MHoOXkecTBa U JIOTMKa». DBce OCHOBHBbIE
COACPKATEIbHO-METOAUYECKUE JIMHUU H3Yy4aroTCs Ha MPOTSHKEHUU ABYX JIET
oOyuyeHusl B CTapllueil LIKOJIe, €CTECTBEHHO JOMOJHSASA APYTr Apyra U MOCTEIEHHO
HACBIIIASICh HOBBIMM TeMaMM U pasaenamu. JlaHHBIA KypC  SBIISIETCA
MHTErPAaTUBHBIM, TIOCKOJbKY OOBEAMHSET B ce0€ COJAEp)KaHHE HECKOJIbKHUX
MaTeMaTHYeCKUX JAUCUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXKecTB M Ap. [lo Mepe Toro kak ydvaimuecsi oBiaJeBaloT BCE Oolee
HIMPOKUM MATEMAaTHYECKHUM alapaTroM, Y HUX MOCIEN0BaTENbHO (HOpMUpPYETCS U
COBEPLICHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYI0 MOJEIb PEaIbHON
CUTyallud, NpPUMEHATb 3HAHUS, IOJIyYeHHble B Kypce «Anredpa M Haudajia
MaTEMAaTUYECKOr0 aHaJIN3a», Ul PEUIEHHUs] CaMOCTOSITEIbHO CHOPMYIUPOBAHHOM
MaTEMaTUYECKOU 3a/1au, a 3aTEM UHTEPIPETUPOBATH IIOIYUYEHHBIN PE3YJIbTaT.

ConepxxaTenbHO-METOANYECKAsA JTUHUA «UucCna W BBIUMCICHUS» 3aBEpPLIACT
(dbopMUpOBaHKE HABBIKOB MCIOIb30BaHUS JEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO B OCHOBHOM Mmikoje. B crapmieil mkone ocoboe BHUMaHHUE YJIENseTcs
(OpPMHPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAaHUE PA3IMYHBIX (QOpPM 3amucCH JIEHCTBUTEIBHOIO YHCIA, YMEHUE
pPAllMOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMM, JAENaThb IPUKUIKY, OLIEHWBATh
pe3ynpraT. OOydaromuecs NOIY4YarOT HABBIKM TNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMH, 3alMCaHHBIMH B CTaHAapTHOW ¢dopme,
WCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHHM.

JInnna «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCsl Ha IPOTSHKEHUU BCETO
oOyueHuss B CTaplield IIKOJe, IOCKOJbKY B KaXJOM pasJiele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHHUE COOTBETCTBYIOIMIUX 3adad. OOyuaroniuecs OBIaJe€BarOT
Pa3IMYHBIMUA METOJAMHU pELICHUS LEbIX, PalUOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JOrapuMHUUECKUX ¥  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lomydeHHble YMEHU UCIIOIB3YIOTCS IIPU UCCIEA0BAHUN
(GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIIeHUH MPUKIAJHBIX 3a]ad W 3a/Jad Ha
HaxXOXXJIEHUE HauOOJIbIIMX W HAUMEHbIIMX 3HaueHu ¢QyHkuuu. JlaHHad
coJiepKaTesbHas JIMHUS BKIIOYaeT B ce0s Takxke (OPMUPOBAHUE YMEHUI
BBIMOJIHATH pacu€Tel Mo QopmyiiaM, NpeoOpa3oBaHMs LEIbIX, pPAlUOHAIbHBIX,
MPpPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, 4 TaKXe BBIPAKCHUM,



COJIEpKalllMX CTENeHUu U Jorapudmel. braromaps u3ydeHuio anredpanveckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3BUTHE  AITOPUTMUYECKOIO U
aOCTPaKTHOTO MBINUICHUSI YYalIuXcs, (QOPMHUPYIOTCS HAaBBIKA JI€AYKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMH  (QoOpMamH,  MPEICTABICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npegiaraet 3(Q(EeKTUBHbIE HMHCTPYMEHTHI JUIsl PpEIICHHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7[a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3BIKA HAYKH.

CopepxxarenbHo-MeToMueckass JUHUA «DYHKIMM U Tpa@UKH» TECHO
HepeIvieTaeTcs ¢ APYTUMHU JUHUSAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3aJ1a€T
MOCJIEI0BATENBHOCTD U3Y4YEHUS MaTepuaa. N3yuenue CTEIEHHOM,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUM, UX CBOWCTB
U rpaduKoB, UCNOIb30BaHUE (QYHKIUN JUIsl pEeLICHUs 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEAJIbHON KU3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAIU30M,
TaKk W C pelIeHHeM ypaBHEHWH W HepaBeHCTB. [Ipum 3ToM OoJsblioe BHUMaHHE
yaensieTcs: (GOpMHPOBAHUIO YMEHHUS BBIPAXKaTh (POpPMyJaMH 3aBHCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepaTesIbHOM JTMHUM HALEJIeH Ha pa3BUTUE YMEHUMN
YU HaBBIKOB, MO3BOJIAIOIINX BBIpaXaTh 3aBHCHUMOCTH MEXKIy BEIUYUHAMHU B
paznuyHOi (opMe: aHATUTHYECKOW, rpaduyeckoil W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000LIEHHUIO 1 KOHKPETU3alluH, UCTIOIb30BaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauwana mareMaTnyeckoro aHaivsa» MO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTU4YEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX 00YYaIOIIKUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh HCCIIEA0BATh U
CTpOUTHh Tpaduku GYHKIUH, ONpenensTb HUX HauOOJIbIIME U HaWMEHBIINE
3HAYECHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHMsl TpoleccoB. JlaHHasg coaepkarenbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKHX MOJENeH peaNbHbIX CHUTYalluH,
HaXO0XKJIEHUSI HAWIy4dlIero pelIeHUs B MNPUKIAAHBIX, B TOM YHUCIE COLHAJIbHO-
HPKOHOMHUYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHU MaTE€MaTHYECKOTO aHalIu3a
CIOCOOCTBYET PAa3BUTHUIO a0OCTPAKTHOTO, (hOPMaATBHO-JIOTUMYECKOTO0 U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaThb MPOSBICHUS 3aKOHOB
MaTeMAaTUKM B HayKe, TeXHUKEe U uckyccTBe. OOyuaromuecs y3HAKOT O
BBITAIONINXCST pe3yJbTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHUA MaTEeMAaTHKH Kak
HAyKH, U UX aBTOPaX.

ConepxarenbHo-MeToIMUeCKas TMHUSA «MHOXKECTBa U JIOTHUKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM TEOPUM  MHOXECTB. |E€OpEeTHUKO-MHOXECTBEHHBIE
MIPEJICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKH W TPEeararoT



HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIIONTUN BCE pa3/ieibl MATEMATHKU U €€
NPWIOKEHHUM, OHM CBA3BIBAIOT PAa3HbIE MATEMAaTUYECKHE AUCUUILIMHBI B €IMHOE
uenoe. IloaroMy BakKHO AaThb BO3MOMKHOCTBH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKU W HCIONb30BaTh €ro JUis
BBIPAXKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hadama MaTEMaTUYECKOTO aHajan3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTE€MaTUYECKOrO0  MOJEIMPOBAHUS, KOTOpPbIE IPU3BaHbI
c(OpMHPOBATh HABBIKK MTOCTPOEHUS MOJEJIEH peajbHbIX CUTyalluii, UCCIIEI0BAHUS
ATUX MOJENIel C MOMOINBIO ammapara ajreOpbl ¥ MaTeMaTUYECKOTO aHaIHu3a |
MHTEPIPETALMNA TOJIYYEHHBIX PE3yJbTaToB. Takue 3adaHusl BILUIETEHbI B KaXIblil
U3 pa3/iesioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepuall Kypca MIHPOKO UCIIOIb3yeTCs
JUISL pelieHusl TpUKIaaHbIX 3a7a4d. [Ipy peleHnn peanbHbIX MPAKTUYECKUX 3a]ad
ydalecs: pa3BUBAalOT HaOMIOAATEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HKCIOJB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETU3UPOBATH
npobiemy. [esTrenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEUICHUS MPHUKIATHBIX
3a/lady OPraHM3yeTcsl B MPOILECCE M3YyYEHHUs BCEX TeM Kypca «AnredOpa W Havana
MaTeMaTU4YEeCKOr0 aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM muiaHe Ha M3ydeHHME Kypca ajireOpbl W Hayal MaTeMaTU4YeCKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezenmo B 11 kiacce, Bcero 3a iBa roga o0yuenus — 170 yacos.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonanpupie yncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOU, MPOLEHTHI,
OeCKOHEYHbIE  IMepUoguYecKkue  ApoOu.  ApupMeTHUYEeCKHe  Olepaluu  C
palMoOHAIbHBIMU YUCJIaMU, TPeoOpa3oBaHus YUCIOBBIX BhIpakeHUH. [Ipumenenue
OpoOeil U MPOIEHTOB Ui PElIeHUs NMPUKIAJHBIX 3aad U3 Pa3IMYHbIX OTpacieu
3HaHUM U PEATbHOM KU3HH.

JlelictBuTenbHbIE 4YMCHA. PalnuoHanbHbIE W HUPPALMOHAIBHBIE YHCIIA.
ApudmMernyeckue ornepanuu ¢ JACHCTBUTENbHBIMH uuciaMu. [IpubnumxénHble
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Cremmenp ¢ menbiM  mokaszareneM. CrammaptHas (Qopma  3ammcu
JeHCTBUTENBHOTO 4ucia. lMcmonb3oBaHue moaxojsmiel  (Gopmbel  3amucu
NEUCTBUTENBHBIX YHCEN ISl PELICHUS MPAKTUYECKHX 3aad M IPEICTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
apu(PpMETUIECKUMHU KOPHSIMU HATYypaJbHON CTETICHH.

CHHyC, KOCMHYC M TaHT'€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUA U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE TPe0Opa30BaHMUSL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHU. OcHOBHBbIE
TPUTOHOMETPUUECKHE (POPMYIIBIL.

YpaBHEeHHE, KOpEHb YpaBHEHMs. HepaBeHCTBO, pEIICHHME HEPAaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHneHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7ad
M 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeasIbHOM KU3HHU.

DYyHKIUHN U TPaPUKU

OyHkIus, cnocoOwl 3amanus ¢GyHkuma. [padux  dyakmum. BzammuO
oOpaTHbIe (PYHKITUH.

OO6nactp omnpeneneHuss ¥ MHOKeCTBO 3HaueHuM ¢yHkuud. Hymu dyHkumm.
[IpomexyTkH 3HaKONOCTOAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

CreneHHas (pyHKIMS ¢ HaTypaJbHBIM U LIEJIBIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS 1-OW CTEIEHHU.



TpuroHomerpudeckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKITUH 9MCIIOBOTO apryMEHTA.

Hauyaja MaTeMaTHY€CKOI0 aHAJIN3a

ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJIaHUs IOCJIeJ0BATEIbHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIBHOCTH.

ApudmeTrnyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBarommast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIEH TeOMETPUYECKON
nporpeccun. Dopmyiia CIOXKHBIX MPOUEHTOB. lMcmonb3oBaHHWE mporpeccuu s
pEIIEHUS pealIbHBIX 3a7a4 MPUKIAJHOIO XapaKTepa.

MHoKecTBa U JIOTHKA

MHOK€eCTBO, olepanuu HajJ MHOXXecTBaMu. Juarpammsl Ounepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara s OMUCAaHUS PeabHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IIPEAMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia M BBIYUCTICHUSA

HarypanbHabie u niensie uyncina. [Ipu3Haku 1eIMMOCTH LIETIBIX YHACEIL.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeraeM. CBOICTBA CTENICHHU.

Jlorapudm uncna. JlecssTUuHbIE U HATYpalbHbIE JOTAPU(PMBI.

YpaBHeHUA U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPKANTUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUM, COJEPKAIIUX CTENEHH C PalMOHAIbHBIM
MTOKA3aTEIIEM.

IIprMepb! TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

CucTemMbl TUHEHWHBIX YpAaBHEHHN. PeleHne npuKIagHbIX 3a/1ad ¢ MOMOIIBIO
CUCTEMBI JIUHEHWHBIX YPABHEHUN.

CucteMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHHH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYEeCKUX 3aJad M 3aJad W3 pa3judHbIX 00JlacTell HayKHM U peaabHOU
KU3HHU.

DOyHKUNH U TPaPUKH

Oyukius.  [lepuonunueckne  ¢yHkuuud. [IpomMexyTkKMm  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl 1 MUHUMYMbl (QyHKUuU. HamOosbliee M HauMeHbIlee
3Ha4YeHHe (PYHKLIHUU HA TIPOMEKYTKE.

Tpuronomerpuyeckre GyHKIMHN, UX CBONCTBA U TpadUKH.

[TokazarenbHas u norapudmMuydeckast GyHKIUU, UX CBOWCTBA U IPAPUKH.



Hcnonp3oBanue rpa@ukoB PYHKIUN JUIsl peIIeHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIUN JUIsT KCCIEIOBAHUS TPOIECCOB MU
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEIICHUM 33Jad W3 JAPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajan3a

HenpepobiBHble pyHKIIMU. METOA UHTEPBATIOB JIs PEIICHHS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['eoMerpuueckuii ©  (QU3HYECKUI  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMynbl  HAXOXKICHHS
MIPOU3BOJAHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue Mpou3BOAHON K MCCIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHue HanbosbIIero 1 HaMMEHbUIETO 3HaUYeHUs! PYHKIIMH Ha
OTpE3KE.

[IpuMeHeHne nNPOU3BOAHOM MU HAXOXKICHUS HAWIY4dlIEero pEUICHUs B
NMPUKIIAHBIX 3aJa4yaxX, Ui ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
dbopmyIoit umu rpaduKoM.

ITepBoo6pa3zHas. Tabnuia mepBooOpas3HBIX.

Wurerpan, ero reoMerpudyeckuid u (u3mveckuil cmbicia. Boluucnenue
uHTerpaina no gpopmyne Herorona—IJleiiOnuna.



INNIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yweOHOro mnpeaMmera «MaremaTuka» JOJDKHO 0OecrneunBaTh
JOCTIKEHUE Ha YPOBHE CPEHETO 00IIEro 00pa3oBaHus CIEAYIONUX JINYHOCTHBIX,
MeTarpeAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yITCS:

I'paxxnaHckoe BOCIUTAaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YYaIOIIEerocsl Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€Ha POCCUUCKOro OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
NpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMpP.), YMEHHEM
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
(YHKIUSIMU 1 HA3HAYCHUEM.

[TatprnoTnyeckoe BOCIUTAHHKE:

c(hOpPMHPOBAHHOCTHIO POCCUICKON TPakKTAHCKON HIACHTHUYHOCTH, YBAKCHHUS
K IPOIIOMY M HACTOSIIEMY POCCUMCKON MaT€MaTHKH, [ICHHOCTHBIM OTHOLICHUEM
K JOCTHKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4eCKOU
IIKOJIBI, K WCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPAaBCTBEHHOTO  CO3HAHUS, JOTHUYECKOTO TIOBEICHWS,
CBSI3aHHOT'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy AYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHU, pacCcyxXJICHUN;
BOCTIPMMMYHMBOCTBIO K MAaTEMaTUYECKUM aCIleKTaM pa3jIMYHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCTIMTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEpECcax 370pOBOro U 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUU U

OT/bIXa, peryJisipHast dusnueckas AKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHH, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHON  JNESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieii mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTUYecKoMy OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PELICHUHU IPAKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COIIMATIbHO-?KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpoldIieM;
OpHEHTAalMell Ha IPUMEHEHUE MATEMATHUYECKMX 3HAHUM U1 pELICHHs 3a1ad B
o0lacTh OKpyXKallled cpeabl, IJIaHUPOBAaHUS TIOCTYNKOB M OIEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUI ISl OKPYKAIOLIEH CPEBI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM M  OOIIECTBEHHON NPAKTUKH, IOHUMaHUEM
MaTEMaTUYECKON HayKd Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pa3BUTHA WM 3HAYMMOCTH I Pa3BUTHS LUMBWIN3ALWN; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM ¥ MAaTeMaTUYECKOW KyJIbTypOHM KaK CPEACTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYILECTBJIATh INPOEKTHYI) M MCCIEAOBATENBLCKYIO NESITEIbHOCTD
WHJIVBHUIYaJIbHO U B TPYMIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU ~ OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusIMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvuvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a308vlX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcsa (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcaowe2o  Mupa,  NpuMeHeHue  JI0SUYECKUX,
ucce0o8amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBpie nornueckue AeUCTBUS:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOLICHUH MEXAY MOHATUAMU; (OPMYIUPOBATH
OTIpENeNICHNUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MpPHU3HAK
Kiaccu(uKaIy, OCHOBAaHUSA JIsi OOOOIICHWS W CPaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, €AMHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIAITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

JeNaTh BBIBOJABI C HMCIOJB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHATIOTHH;
MIPOBOIUTH CaMOCTOSATEIILHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEP)KJICHUU (MPSMBIE U OT MPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOOJIEe TOAXOMAIMNNA C YIETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBrle ucciienoBarenbCcKue JIeHCTBUA:

MCITI0JIb30BaTh BOMPOCHI KAK HCCIIENOBATEIHCKANA UHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMNPOCHI, (UKCUPYIOLIUE MPOTUBOpPEUYUE, MpoOIeMYy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

MIPOBOIUTH CaMOCTOATEIHHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
OOBEKTa, SABJICHHS, MPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IPOIIECCAMU;

CaMOCTOATENTHLHO (POPMYIUPOBATH O00OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE MPOLECCA, a TAKKE BBIIBUIATh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH J1€(PUIMTHI MHPOpPMALMY, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U ISl PELLICHMS 3a1a4u;

BbIOMpaTh  MHGOPMALMIO M3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, IPEICTABISATh €€ B PA3IMYHBIX (opmax,
WLTIOCTPUPOBATH TpadUUuecKy;



e OIICHUBATH HaAEKHOCTD uHbopMaIu 1o CaMOCTOATEIHHO
c(hOpMyIIMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvie KOMMyHUKamueHwle Oelicméus, 0becneyusaom

chopmuposaHnocms COYUATbHBIX HABLIKOE 00YYAIOUUXCAL.

Obuenue:

e BOCIpUHUMATh H (OPMYJIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBHSIMHU | IEJISIMH OOIICHHMSI; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH MOJTYyUYEHHBIN pe3yIbTaT;

e B X0JIe 00CYXXJIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIaeMON TEMBI,
POOJIEMBI, peracMou 3aauu, BHICKA3bIBaTh UJICH, HAIICIICHHBIC HA ITOUCK
pEIICHHS; COMOCTaBIATh CBOM CYXKICHHUS C CYXICHHUSAMH JPYTUX
YYaCTHHKOB JHaJIora, OOHAPYKMUBATh Pa3IMYUE€ W CXOJICTBO TMO3UIIUN; B
KOppEKTHOH popme PopMyTHUpOBaTH pa3HOTIIACHUS, CBOU BO3PAKCHUS,

e TMpPEACTAaBIATh  PE3yNbTaTbl  pEIIeHHS  3aJadyd,  JIKCIIEPUMEHTA,
UCCJEIOBAHMS,  NIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C yUETOM 3a]1a4 MPE3EHTAlUN U OCOOEHHOCTEHN ay TUTOPHUH.

CoTpyaHu4ecTBoO:

e TMOHMMATh W  HCHOOJB30BATh  MPEUMYIIECTBA  KOMaHJIHOH U
WHIUBUYAJIbHOM pabOThl PY PEIICHUH YUEOHBIX 3a]a4; IPUHUMATh 1IEJIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHHU3alMI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHUX JIIOJICH;

e y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CYXIE€HHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATb CBOM JIEHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Yuueepcanonvie  pezynamuenvie oeticmausl, obecneuusaiom
Gdopmuposanue cCMbICL08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTaBJIAThH IUIAH, AJITOPUTM PEUIEHUS 3a/1a4u, BBIOUPATH CIOCOO PEIICHHMS C
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIB:

e BIJIAJIETh HAaBbIKAMHU IO3HABATEJIBbHOM pe(IeKCuH Kak OCO3HaHUs
COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJE€Th CHOcO0aMU  CaMOINPOBEPKHM, CAMOKOHTPOJS Mpolecca U
pe3ysbTaTa pelueHus MaTeMaTUYeCKOH 3a1auu;



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPU PELIEHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B [EATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Havyalla MaTEMAaTUYECKOTO aHanu3ay
Ha YPOBHE CpEeIHEro oO0IIero oopa3oBaHHs JOJKHO OOECIEeYMBATH JTOCTHXKCHHE
CJICTYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB:

10 KJTACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TNOHATUSAMM: PALUOHAIBHOE M JCHCTBUTEIBHOE YHUCIO,
OOBIKHOBEHHAsI M IECATUYHAsS IpOOb, MPOIECHTHI.

Beimonuare  apudmernyeckue  onepauud ¢ PAMOHAIBHBIMU U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BoimonHsaTh puOIMKEHHBIE BBIUMCICHUS, UCIIONB3Ys MpaBuila OKPYIJICHHS,
JENaTh NPUKHUIKY U OLCHKY PE3yJIbTaTa BHIYUCICHUMN.

OnepupoBaTh MNOHSATHUSIMHU: CTEMEHb C LEJIbIM IOKAa3aTeJIeM; CTaHIApTHas
dbopma 3ammMcu JACUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTEIICHH,
MCIIOJIb30BaTh MOAXOSIIYI0 (OpMY 3aITUCH JEHCTBUTEIBHBIX YUCET JUIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U IPEJCTABJICHUS TaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
MCITOJIB30BaTh 3aMMKCh MPOU3BOJIBLHOTO yTiia Yepe3 OOpaTHbIe TPUTOHOMETPHUCCKHE
byHKIUH.

YpaBHeHUA U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKIAECTBO, YPAaBHEHHE, HEPABECHCTBO; LEJIOE,
palMOHAIBbHOE, UPPALIMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

Breinmonuate npeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUW M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimoHSTh  peoOpa3oBaHus IEIbIX, PAMOHATBHBIX W HPPAIMOHAIBHBIX
BBIDKCHUM U pelaTh  OCHOBHBIE  THUIIBI  LEJIBIX, pPAalMOHAIBHBIX U
UppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHTh YpaBHEHHSI 1 HEPABEHCTBA JJISI PELICHUSI MATEMaTUYECKUX 3a]1a4
W 33J1a4 U3 PA3INYHbIX 00JIaCTe HAYKH U PEATbHON KU3HH.



MopnenupoBaTh peaibHblE CHUTyallud Ha s3bIKe aiureOpbl, COCTaBIATh
BBIPAQXKEHMsSI, YpPaBHEHMs, HEPAaBEHCTBAa [0 YCIOBUIO 3aJauyd, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa anreopsol.

DYyHKIUN U TPaPUKHU

OnepupoBath MOHATUAMH: (PYHKIHS, CIOCOOBI 3afaHusl (QYHKIMH, 00J1acTh
ONpe/eNeHUs] U MHOXECTBO 3Ha4eHM (yHKuuMu, rpaduk (QyHKUIHH, B3aHMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUSAMHU: UYETHOCT W HEUYETHOCTh (PYHKIHMH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku QyHKUKN AJIs PELLIEHUS] YpaBHEHUI.

Crpoutb U unTaTh rpaduKu JTUHEHHON (DYHKIMM, KBaJAPATUYHOW (HYHKIIMH,
CTENEHHOW (PYHKIMU C LIEJIBIM MIOKA3aTEeJIEM.

Hcnonp3oBath rpaduku (QyHKUIMHA JUIS HCCIENOBAaHUS TMPOIECCOB U
3aBHCUMOCTEN NpU pElIeHUH 3a7ad U3 APYTUX yU4EOHBIX MPEIMETOB U peasbHOM
KU3HU; BBIpAXKaTh (POpMyrIamMu 3aBUCIMOCTH MEX]Ty BETHIHHAMH.

Hauyana mateMaTH4yeckoro aHajausa

OnepupoBaTh NOHATHUAMHU: TOCIEAOBATENbHOCTh, apUPMETHUECKas U
reoMeTpUYeCcKasi IpOrpeccui.

OnepupoBaTh TMOHIATHAMH: OECKOHEUHO YOBIBAIOMIAs TeOMETpUYEeCKas
Mporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON MPOTPECCU.

3aaBarh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATEIBHOCTEN U MPOTPECCUM JUIsl PEIICHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, ONlEpaIlMH HaJ] MHOKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil  ONMCaHUus
pealbHBIX TPOIECCOB W SBICHUH, MPH PEIICHHH 3aJad M3 JAPYTUX YIeOHBIX
PEIMETOB.

OnepupoBaTh  HOHATUSAMHU: omnpejeNieHue,  Teopema,  CJEICTBHUE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucsaa v BbIYHCTEHUS

OnepupoBaTh TMOHATUSMU: HATypaJIbHOE, I€JI0€ YHUCJIO;, HCIOIb30BaTh
MPU3HAKU JETUMOCTH IENBIX YUCEIl, PA3JIOKCHUE YHClia Ha TIPOCThIE MHOKUTEIH
JUIS pereHus 3a1ad.

OnepupoBath MOHSATHEM: CTETICHD C PAIMOHAILHBIM TTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSAMU: JorapuPM UKCa, JECATUYHBIE W HATypalbHbIC
JoTapu(MmBeI.



YpaBHeHUS U HEPABEHCTBA

[IpumeHaTs CBoOMcTBa CcTemeHM i NpeoOpa3oBaHUsl  BbIPAKEHUM;
ONEPUPOBATh MOHATUSMM: IOKA3aTENIbHOE YPAaBHEHUME W HEPABEHCTBO; PELIATH
OCHOBHBIE THIIbI [IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bomonusate mnpeoOpa3oBaHMsl  BBIpOKEHUHM, coAepKalluxX Jorapudmsl;
ONEpUPOBATh NOHATUAMU: JIOTApU(PMHUUECKOE YpPAaBHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI TOrapu(MUUYECKUX YPABHEHUI U HEPABEHCTB.

Haxoaute pemenus npocTeENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPAaBHEHUN U €€ DPEIICHHUE;
UCII0JIb30BATh CUCTEMY JIMHEHUHBIX YPABHEHUN [ PEILICHUSA TPAKTUYECKUX 3a/1a4.

Haxonuts pelieHuss NpoCTEUIINX CUCTEM U COBOKYIIHOCTEH PalMOHAIBHBIX
YPAaBHEHHUU U HEPABEHCTB.

MonenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aiureOpbl, COCTaBIATh
BBIDAXKCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJayy,
MCCJIEeI0BATh MOCTPOECHHBIE MOJIENU C UCIIOJb30BAHUEM anmnapara ajareOphl.

DYyHKIUN U TPaPUKHU

OnepupoBaTh MNOHATUAMU: TEepUOAMYECKas  (QYHKUUS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIUH, TOYKH OJKCTpeMymMa (yHKUUH, HauOojbliee WU
HauMeEHbIlIee 3HAYeHUS (PYHKUMU Ha MPOMEXKYTKE; HCIONb30BaTh X IS
UCCIEeI0BaHNS (PYHKIMH, 3aJaHHOMN rpa)uKoM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKA3aTEIbHOH, JIOTapu(pMUUECKONH U
TPUTOHOMETPUUECKUX (YHKIUH; N300paxaTb UX Ha KOOPAMHATHOW IJIOCKOCTU U
WCIIOJIb30BaTh JJIsl PELICHNS] YPAaBHEHNUN U HEPABEHCTB.

N300paxxatb Ha KOOPAMHATHOM IJIOCKOCTH T'paMKU JTUHEHHBIX ypaBHEHHI
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Wcnonwp3oBate rpaduku (QyHKUMH Ui HCCIENOBaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajmu3a

OnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (YHKIIMS; TPOU3BOAHAS (YHKIUH;
UCMOJIb30BaTh T€OMETPUUYECKUN U (PU3NUYECKUN CMBICT IPOU3BOJHON JUIsl pELICHHUS
3a7ad4.

HaxonuTe mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO JISl UCCIIEOBaHMS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTe NMPOM3BOAHYIO JUISl HAXOXKACHUS HAWIYYLIETO PEIICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHAMH: TepBOOOpa3Hasi W  HHTErpayl; I[OHUMATh
reOMETpUYEeCKUi U (PU3MUECKUIN CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie dIeMEHTAPHBIX (DYHKIIHMM; BBHIYHCIATH MHTETPAT
no ¢popmyiie Herorona—Jleitouuna.

Pemate mpukiagHbie 3aavyd, B TOM YHCIIEC COIMATHLHO-3KOHOMHUYECKOTO H
bu3nYeCcKOro XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIHN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB H TeM (undposbie)
n/n NPOrpamMMsbl Bcero Konrpoaniibt TpaxTiieckue o0pa3oBaTebHbIE
e padoThI padoThI pecypest
MHokecTBa pallMOHAJIbHBIX U
1 JNEHCTBUTEIBHBIX Yncel. PanmoHaibHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
) Oynkiun 1 rpapuku. CTeneHb ¢ 1ebM 6
II0Ka3aresieM
3 Apudmernueckuii KOpeHb N—Oi CTENEHU. 13 1
HppannonanbHble ypaBHEHHS U HEPABEHCTBA
DopmyIibl
4 TpuroHomeTpun. Tpuronomerpuieckue 22 1
YpaBHEHUS
5 [TocnenoBaTeIbHOCTH ¥ IPOIPECCUH 5
6 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 3 1
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMBblI Bcero Konrpoaniibt TpaxTiiecikue o0pa3oBaTebHbIE
e padoThI padoThI pecypesI
Crenensb ¢ paliMOHaIbHBIM TOKA3aTEJIEM.
1 [TokazaTenbHas ¢pyukums. [lokazarensHbie 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKIHS.
2 Jlorapudmuyeckre ypaBHECHHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckre GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoanas. [Ipumenenre npou3BOIHON 24 1
5 WHTerpan u ero npumMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HarypaibHble U 11e1ble ynciia 6
2 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 )
3HaHUM
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJICKTPOHHBIE
mupposbIe
o0pa3oBaTte/ibHbIE

pecypcesl

MHokecTBO, oniepaluy HaJl MHOKECTBAMHU.
Huarpammsl Diinepa—Benna

PaLII/IOHaJ'IbHBIC qucia. O6LIKHOB€HHBI€ u
JECATHUYHBIC TPOOH, MIPOLIEHTHI, OECKOHEUHBIC
MEePUOIUYECKHE TPOoOU

Apudmernueckue onepanum ¢
panroOHaIbHBIMU YHCIaMU, IPeoOpa30BaHUs
YUCJIOBBIX BBIPAKECHUN

[TpumeHnenue apoOei ¥ NPOLEHTOB IS
pELIECHUS IPUKIIAJHBIX 3a1a4 U3 PA3IIMYHBIX
OTpacieil 3HaHUW U peasbHOU KU3HU

[Tpumenenue apobeit U MPOIEHTOB AJIs
PEIICHUS IPUKIAIHBIX 3379 U3 Pa3TMYHbIX
oTpacJieil 3HaHUH 1 peaabHON KU3HU

JlewicTBuTenbHbIC yncia. PaimoHaabHbIE U
MppaluyoOHaIbHbIE YUCa

Apudmernueckue oneparuu ¢
JeHCTBUTENLHBIMU YNCIIAMHU

[TpubnmxEHHBIE BEIYMCICHNS, IPAaBUIIA
OKpYIJICHUS, IPUKUIKA U OLICHKA pe3yibTaTa
BBIYMCIICHU




ToxaecTBa U TOXKASCTBEHHEIC

9
npeoOpa3oBaHUs
10 YpaBHeHMEe, KOPEHb YpPaBHEHUS
11 HepaseHcTBO, pellieHrEe HEpAaBEHCTBA
12 Meron uHTEpBaIOB
13 Pemienue nenbix 1 1poOHO-paliMOHATIBHBIX
YpaBHEHU U HEPABEHCTB
KonTtponbHas pabora o teme "MHOXkecTBa
14 PalMOHAJIBHBIX U JIEUCTBUTEIbHBIX YUCEN.
PanimonanbsHbIe ypaBHEHHS U HEPABEHCTB"
15 OyHKIMSA, CIOCOOBI 3aAaHus (PYHKIIUH.
B3aumHuo oOpartHeie HyHKIMN
I'padux Gynkiuu. O61acTh ONpereNeHus 1
16 MHO’K€CTBO 3HaueHui ¢pyHkuu. Hynu
¢yskuuu. [IpoMexxyTKH 3HAKOIIOCTOSTHCTBA
17 YérHble ¥ HeuETHBIE QYHKLIUU
CreneHsp ¢ 1IeTIbIM OKa3aTeNIEM.
18 CrannaptHas ¢popma 3anucu
JEMCTBUTENBLHOIO YHUCIIA
Hcnonp3oBanue noaxozsieid (GopMbl 3alIUCH
19 JEMCTBUTENBHBIX YUCEN JUISl peILCHUS
MPAKTHUYECKUX 3ajad U MpPeCTaBICHUS
JTAaHHBIX
20 CrenenHas GyHKIMS C HATypalIbHBIM U
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk
71 Apudmernueckuii KOpeHb HaTYpaIbHON

CTCIICHU




ApudmeTnueckuil KOpeHb HaTypaIbHOU

22
CTETICHH

7 CpoticTBa apu(pMETHISCKOTO KOPHS
HaTypajabHON CTENIEHU

24 CaoticTBa apu(pMETHISCKOTO KOPHS
HaTypaJIbHOMN CTEIICHU

)5 CBoiicTBa apu(pMeTHYECKOr0 KOPHS
HaTypaJIbHOHN CTEIICHU

26 JeiicTBus ¢ apudpMeTnuecKuMu KOPHIMU N—
Oii cTeneHu

7 JeiicTBust ¢ apupMeTHUECKUMU KOPHIMH N—
Oi1 cTeneHn

73 JeiicTBust ¢ apupMeTHUECKUMU KOPHIMH N—
Ol CTeneHn

29 JeiicTBus ¢ apuMeTHuecKuMI KOPHIMH N—
Ol CTeneHn

30 JeiicTBus ¢ apudpMeTHuecKuMi KOPHIMH N—
Ol CTENCHU

31 Pemenne nppalmoHanbHbBIX YpaBHEHUH U
HEPABEHCTB

1 Pemenne nppalmoHaIbHbIX YpaBHEHUHN U
HEPaBEHCTB

13 Pemenne nppanvoHaabHbIX YPaBHEHUN U
HEPaBEHCTB

34 Pemenne nppanvoHaabHbIX YPaBHEHUN U
HEPABEHCTB

35 Pewienue uppanmoHanbHbIX YPaBHEHUN U




HCPABCHCTB

36 CaoiicTBa 1 rpauK KOpHS N-O CTETEeHU 1

37 CoiicTBa u rpaduk KOpHS N-0if CTETIEHN 1
KonrponbHas pabora no reme

13 "ApudmeTnueckuil KOpeHb N—Oi CTETEHHU. |
HppanunoHaabHble YpaBHEHUS U
HepaBeHcTBa"

19 CuHyc, KOCHHYC U TaHT'€HC YHCJIOBOTO !
apryMeHTa

40 CuHyc, KOCHHYC U TaHT'€HC YHCJIOBOTO !
aprymeHra

A1 ApKcUHYC, apKKOCHUHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa

4 ApKcUHYC, apKKOCHUHYC U apKTaHI'€HC 1
YKCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

43 ofpeieIeHue TPUTOHOMETPHUYECKUX (DyHKIIUN 1
YKCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

44 olpeieIeHue TPUrOHOMETPUUYECKUX (DYHKIUN 1
YHCIOBOrO apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI 1

46 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

49 [Ipeobpa3zoBaHre TPUTOHOMETPUUYECKUX |

BBIPAKEHU




[IpeoOpazoBaHre TPUTOHOMETPUUECKUX

50 . 1
BBIPAKCHUU

51 [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX |
BBIPAXKEHUI

5 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX |
BBIPAXCHU

53 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAKCHUU

54 Pelenue TpUroHOMETPUYECKUX YPaBHEHUN 1

55 Penienue TpUroHOMETpUYECKUX YPaBHEHUIN 1

56 Pemenne TpUroHOMETpUYECKUX yYpaBHEHUI 1

57 Pemenue TpUroHOMETpUYECKUX YPaBHEHUN 1

58 Pelenue TpUroHOMETPUYECKUX YPAaBHEHUN 1

59 Penienue TpUroHOMETpUYECKUX YPaBHEHUIN 1
Kontponbhas padota no teme "dopmysist

60 TPUTOHOMETPUH. TpPUTrOHOMETpUYECKUE 1
ypaBHeHuUs"
[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS

61 1ocie0BaTeNbHOCTENl. MOHOTOHHBIE 1
MOCIIE0BATEIBHOCTH
Apudmernueckas 1 reoMeTpuIecKas

2 nporpeccuu. Vcnosnb3oBaHue Iporpeccuu |
JUISL pEILIEHUs] PeAJIbHBIX 3ajja4 IPUKIJIaJHOTO
Xapakrepa
beckoneuHo yObIBarolasi reoMeTpuIecKas

63 nporpeccusi. CymMmma G€CKOHEUHO 1

yObIBaro1eil reoMeTpU4ecKoil mporpeccuu




64 dopmyJia CIOKHBIX MPOIIEHTOB 1

65 dopmyJia CI0KHBIX MPOLEHTOB 1
O06006111EHME, CUCTEMATH3allHs 3HAHUH 3a

66 Kypc anre0pbl 1 Haual MaTeMaTHYeCKOTO 1
aHaimza 10 kiacca

67 HToroBast KOHTpOJIbHAs paboTa 1
O06o0011eHue, cucTeMaTu3alys 3HaHu! 3a

68 Kypc aJireOpbl U Ha4aJl MATeMaTHYECKOTO 1
ananm3a 10 kimacca

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
undponbie
o0pa3oBaTe/ibHbIE

pecypchl

Crerens ¢ panrOHAJIBHBIM ITOKA3aTCJICM

CBoiicTBa cTeICHU

[IpeoOpazoBanue BeIpaKEHUH, COEPIKAIINX
palroHaNbHbBIE CTETIEHU

[IpeoOpazoBanue BeIpaKEHUH, COEPIKAIINX
paloHAIbHBIC CTETICHU

[IpeobpaszoBanue BbIpaKeHUN, COACPHKAIINX
palMoHaIbHBIC CTETICHH

[TokazarenbHble ypaBHEHHS U HEPABEHCTBA

IlokazaTenbHbIE YpaBHCHU U HCPABCHCTBA

IToxa3aTenpHEIC YPaBHCHUSA U HCPABCHCTBA

Iloka3zaTenpHBIC YpaBHCHHUA U HCPAaBCHCTBA

— | O |0 [ |

[TokazarenbHble ypaBHEHHS U HEPABEHCTBA

[EEE U e

IToka3zarenbHas QyHKIMS, €€ CBOICTBA U
rpaduk

12

KonTponbhas pabota no teme "CreneHs ¢
pannoHaIbHbIM Noka3aTeneM. [lokazarenbHas
¢yskuus. IlokazarenbHble ypaBHEHUS U
HepaBeHCTBA"

13

Jlorapudm yucna

14

JlecsiTuuHBIEe U HaTypaJibHbIE JTOTapU(PMBbI




[TpeoOpazoBaHue BbIpaX)eHH, COIEePIKALIIX

15 1
norapupMbl

16 [Ipeo6pa3oBanue BbIpaKeHU, COEpIKALIUX 1
norapupMbl

17 [Ipeo6pa3oBanue BbIpaKeHU, COEpPIKALINX 1
JorapuQmbl

18 [IpeoOpazoBanue BbIpAKEHUN, COAEPIKAILIUX 1
JaorapuQmbl

19 Jlorapudmuyeckue ypaBHEHHUs U HEPaBEHCTBA 1

20 JlorapudmMuueckre ypaBHEHUS U HEPABEHCTBA 1

21 Jlorapumuueckrue ypaBHEHUSI U HEPAaBEHCTBA 1

22 Jlorapudmuyeckrie ypaBHEHHS U HEPABEHCTBA 1

73 Jlorapudmuueckast pyHKIUs, €€ CBONCTBA U 1
rpaduk

24 Jlorapudmuueckas pyHKIuUs, €€ CBONCTBA U |
rpaduk

25 Tpuronomerpuyeckue QGyHKIMH, UX CBONCTBA 1
U rpaduku

26 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA 1
U rpaduku

27 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA 1
u rpaduku

)% Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA |
u rpaduku

29 [IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

30 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1

31 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1




32

[TpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

KonTtponbhas pabota no teme
"Jlorapupmuyeckas QyHKIUS.
Jlorapupmudeckne ypaBHEHUS U

33 1
HepaBeHCTBa. TpUuroHomeTpuyeckue QyHKIUH
U ux rpaduku. TpuroHomerpuyeckue
HEpaBeHCTBA"

34 HenpepriBHble QyHKIIUN 1

35 Meroxa UHTEPBAJIOB VISl PELLIECHUS HEPABEHCTB 1

36 MeTto1 UHTEPBAJIOB JJIs PEIICHUSI HEPABEHCTB 1

37 [TpousBogHast pyHKIMU 1

38 [IpousBoaHas pyHKIMH 1

39 I'eomerpuueckuii U HpU3NIECKUNA CMBICIT 1
MIPOU3BOIHOM

40 I'eomerpuueckuii ¥ HpU3NIECKUN CMBICIT 1
IIPOU3BOTHOU

41 [Ipown3BogHBIE dTIEMEHTAPHBIX (YHKIIHHA 1

42 [Ipon3BoiHBIE AEMEHTAPHBIX (PYHKINN 1

43 [IponsBoHas CyMMBbI, IPOU3BEACHNUS, 1
4acTHOTO QyHKIUI

44 [IponsBoaHas CyMMBbI, IPOU3BEACHNUS, 1
4acTHOTO (PYyHKIUN

45 [TponsBogHast CyMMBI, IPOU3BEACHNUS, |
4acTHOTO (PYyHKIUN

46 [TpuMmeHeHne NPON3BOJHON K UCCIIEI0OBAaHUIO |
(yHKIIUI HA MOHOTOHHOCTB M 3KCTPEMYMBI

47 [IprumeneHne npou3BOIHOM K UCCIEA0BAHUIO 1




(yHKIUI HA MOHOTOHHOCTh M 9KCTPEMYMBI

[TprMmeHeHre mpOn3BOJHON K UCCIIEIOBAaHUIO

48 (yHKIIUI HA MOHOTOHHOCTB M 3KCTPEMYMBI

49 IIpuMeHeHne IPOU3BOJHOM K UCCIIEIOBAHUIO
(yHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

50 Haxoxxaenre HanOobIIero 1 HAMMEHbIIETO
3Ha4YeHUs PYHKLIUHU HAa OTPE3Ke

51 Haxoxzaenne Hau6o01b111€r0 1 HAUMEHbBILIETO
3Ha4YeHUs GYHKLIUHU HAa OTPE3Ke

5 Haxoxzaenne Hau6o1b111er0 1 HAUMEHbBILIETO
3HaYeHUs QYHKIIMHU Ha OTpE3Ke

53 HaxoxnaeHne HauboIbI11€r0 1 HAUMEHBILIETO
3HaYeHUsS QYHKIIMHU Ha OTPE3Ke

54 Haxoxnaenne Haubo0IbI1I1€r0 1 HAUMEHBILIETO
3HaueHUS QYHKIINH HAa OTPE3KE

55 Haxoxzaenne HauboIbI11er0 1 HAUMEHbBIIIETO
3HaueHUS QYHKIIMH Ha OTPE3Ke
[IpumeHneHne MPOU3BOTHOM ISl HAXOXKIACHUS
HAWIYYIIETro PelIeHHs B IPUKIIAIHBIX

56 3a/1a4ax, JJIs ONpeAeIeHUs] CKOPOCTH
nporiecca, 3alaHHoro GOpPMYJIOi WK
rpadpuKoM

57 KonTtponbsHas padora o teme "[IponsBoHasl.
[IpumeHeHne nponu3BOAHOM"

58 [TepBooOpasnas. Tabmauma nepBooOpa3zHbIX

59 IlepBooOpa3nas. Tabnuma nepBooOpasHbIX

60 Wuterpan, reomerpuyueckuil U Gu3ndecKuit




CMBICJI HHTCTpAJIa

WuTerpai, reoMmeTpudeckuil 1 pU3NIECKHi

61 CMBICJI MHTETpaa

62 WuTterpan, reomeTpruueckuii 1 Gpuzndeckuit
CMBICJI MHTETpaa

63 Brruncnenue uaTerpana no popmyiie
Herorona—JleiiOHuna

64 Boruncnenue unrerpana no ¢popmyiie
Herorona—JleiiOHuna

65 Boruncnenue unrerpana no ¢popmyiie
Hprorona—JleitOnuira

66 Brruucnenue unterpana no gpopmyie
Hprotona—JleitOnuira

67 Cucrembl TMHEMHBIX YpaBHEHUN

68 Cucrempl TMHEWHBIX YpaBHEHUN

69 Pemenrie npukiaaHbIX 33724 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

70 Pemenne npukiagHpIX 33249 C TIOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU
CHuCTeMBI 1 COBOKYITHOCTH HEIIBIX,

71 paIMoOHATBHBIX, UPPALNOHAIBHBIX,
NIOKa3aTeNbHBIX, JIOTapU(HMUIECKUX
YpaBHEHUM U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH HEJIBIX,

7 palMoHaIbHBIX, UPPAIIMOHATBHBIX,

MOKA3aTENbHBIX, JTOTapU(MUIECKUX
YpaBHEHUH U HEPABEHCTB




CucreMsl COBOKYIIHOCTH LCJIbIX,
palOHAIbBHBIX, UPppAllMOHAIBHBIX,

73 MIOKa3aTeNbHBIX, JIOTapu(HPMUIECKUX
YPaBHEHUI U HEPABEHCTB
Cucrembl ¥ COBOKYITHOCTHU LIENbIX,

74 palMOHAIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNbHbIX, JOrapu(pMUIECKUX
YPaBHEHUI U HEPABEHCTB

75 HcnonpzoBanue rpadukoB GyHKIUHN 1715
pelIeHns] ypaBHEHUN U CUCTEM

76 Hcnonp3oBanue rpadukoB GyHKIUN A5
pelleHns ypaBHEHUN U CUCTEM
IIpuMeHeHne ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PEIICHNUI0 MaTEMaTHYECKUX
3a]1a4 U 3a/1a4 U3 pa3IM4HbIX 00JacTe HayKu
U pEaJbHOM KU3HU

73 KonTtponbsHas padora o teme "MHTErpan u
ero npuMeHeHus. Cuctemsl ypaBHEHUI"

79 HatypanbHble 1 nensle yncia B 3a7a4ax U3
peaNbHOU KU3HU

20 HatypanbHble 1 nenble yncia B 3ajadax 13
peaNbHON KU3HU

21 HatypanbHble 1 nenble yucia B 3aja4ax 13
pEabHON KU3HU

82 [Ipu3Haky NeIMMOCTH LENBIX YUCEI

83 [Ipr3HaKKU ACITMMOCTH UEIbIX YHUCEI

84 [Ipn3HaKy NenMMOCTH LEIBIX YUCEI




[ToBTOpEHME, 000OIICHUE, CUCTEMATH3AIIHS

85 .
3HAHUW. Y paBHEHUS

26 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HAHUW. Y paBHEHUS

%7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIIS
3HaHUH. YpaBHEHUA

28 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3ALIMS
3HaHUH. YpaBHEHUA

29 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS
3HAHUU. Y paBHEHUS

90 [ToBTOpEeHmE, 0600IICHIE, CHCTEMATH3AIIHS
3HAHUU. Y paBHEHUS

91 [ToBTOpeHme, 0600IICHIE, CHCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

9 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBencTBa

93 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBencTsa

94 IToBTOpenue, 06001IeHNEe, cUCTEMaTH3aLUs
3HaHuil. HepaBeHcTBa

95 IToBTOpeHue, 06001IeHNEe, cUCTEMaTH3aLUs
3HaHui. CHCTEMBI ypaBHEHUI

96 [ToBTOpEHUe, 06001IEHNE, CCTEMaTU3aLUs
3HaHui. CHCTEMBI ypaBHEHUI

97 [ToBTOpEeHue, 06001IEHNE, CCTEMaTH3aLUs
3HaHui. OyHKUIUH

98 [ToBTOpenue, 0000IEeHNE, CUCTEMATH3ALIHS




3HaHui. OyHKIUU

99

Htorosast KoHTpoJIbHAs paboTa

100

Hrorosas kKoHTpOJIBbHAS paboTa

101

O06o0061IeHne, cucTeMaTu3alus 3HaHU| 3a Kype
ayreOphl ¥ HA4aJl MaTeMaTHYEeCKOTO aHaIM3a
10-11 xmaccoB

102

O060061IeHune, cucreMaTu3alus 3HaHU| 3a Kypc
anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHAJIn3a
10-11 xmaccoB

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

Anmumos A.III., Kossirun FO.M. u 1p.
Anre6pa u Havasia MaTemaTuueckoro ananusa. 10-11 kmaccsl. (ba3oBbiit u

yIITyOJIEHHBIN YPOBHH)

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA
®enoposa H.E., TkaueBa M.B.AnreOpa u Hayajia MaTeMaTUYECKOIO aHAJIU3A.

Mertoanueckue pekomengaunu. 10-11 kiaccer

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETH
HUHTEPHET

Marepuanst POIII
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