MUHHUCTEPCTBO NNPOCBEIIEHUS POCCUNCKOW ®FTEPAIIUA
MuuucrepcerBo o6pa3oBanust beiropo/ackoii obaactu
Ynpasienue o0pazoBaHusi aIMUHHCTpaUHH SIKOBJ/IEBCKOIo ropoackoro

OKpyra

MBOY «Tomaposckasi COI Ne 1»

PACCMOTPEHO COI'JTACOBAHO
Pykosoaurens [IIMO 3amecTuTeNnb IUpeKTopa
Z
A2 74~ :
bonaaps B.M. Kpasuenko O.B.
ITporokon Nel ITpuxas Nel65
oT «29» aBrycra 2023 . oT «31» aBrycra 2023 r.
PABOUAS ITIPOTPAMMA

(MpentuduxannoHHsli Homep 429054)

yueOHOro npeamera «Ajareopa U Haya/Ja MaTeMaTHYeCKOI0 aHAIU3A.
ba3zoBblii ypoBeHb»

st ooyvaroruxcst 10-11 xmaccos

nrt. TomapoBka, 2023



MMHUCTEPCTBO MPOCBEILEHUS POCCUNCKOI ®EJAEPALIUU

MunucrepcTBo o0pa3oBanus besropoackoii odiacTu
Yupasiienue o0pa3oBaHusi AIMUHUCTPALNH SIKOBJIEBCKOI0 rOPOICKOro
OKpyra
MBOY «Tomaposckass COLI Ne 1»

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PyxoBonurens [IIMO 3aMecTuTenb TUpekTopa  JUpeKTop MIKOJIbI
Bongaps B.M. Kpasuenko O.B. Janunosa A.B.
IIporokoi Nel ITpukaz Nel65 ITpuxaz Nel65
oT «29» aBrycra 2023 . oT «31» aBrycra 2023 . oT «31» aBrycra 2023 .
PABOYAS ITPOI'PAMMA

(Unentudukannonnsiii Homep 429054)

y4eOHOro npeamera «AJjredpa 4 HayajIa MaTeMaTHYECKOT0 aHAJIM3A.
ba3oBblii ypoBeHb»
1u1st oOyyatromuxest 10-11 kiaccos



nrrt. TomapoBka, 2023 r.

MNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yueOHOTo Kypca «Anredpa 1 Havyajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBOro ypoBHA s obywarontuxcs 10 —11 xmaccoB paspaborana Ha
ocHOoBe DeiepanbHOro rocyAapCcTBEHHOr0 00pa30BaTEIbHOIO CTaHAapTa CPEIHErO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPENBABISIEMBIX K MaTeMaTUYECKOMY OOpa3oBaHUIO, W TPAAULMA POCCHICKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECHIEUYHMBAET OBIAJIEHUE KIHOYEBBIMU
KOMIETEHIIUSMH, COCTABJIAIOIIMMU OCHOBY Ul CaMOpPa3BUTHUS U HEMPEPHIBHOIO
o0Opa3oBaHUsl, LIETOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOI'O U MO3HABATEIBHOIO
Pa3BUTHS JTUYHOCTHA O0YJAIOIIINXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOTO aHAIIN3a» SIBISACTCS OIHUM W3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTaplIied MIKOJIbI, IMOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECIeYnBaeT HWHCTPYMEHTAIbHYIO 0a3y Ui H3Y4YeHHsS BCeX
CCTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrOl CTOPOHBI, POPMHUPYET JOTUYECKOE U
a0CTpaKTHOE MBINIUICHUE YYAIIUXCS HA YPOBHE, HEOOXOIWMOM JJISI OCBOCHUS
KypcoB WHGOPMATHKH, OOIIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyJIMpyeT CBOU JOCTHIKCHHS B MaTEMaTHICCKOUN opMme.

Kypc anrebpbl n Hayan MaTeMaTUYECKOTO aHaIHM3a 3aKIaIbIBACT OCHOBY IS
YCHENIHOTO OBJIAJICHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMA HSKOHOMUKH M OOIIECTBEHHOW IKWU3HH, I[O3BOJISET
OpPUEHTHPOBATHCS B COBPEMEHHBIX IH(PPOBHIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOIh30BaTh WX B TOBCEIHEBHOW XM3HH. B TOXe Bpems OBJIaJieHUE
aOCTpaKTHBIMA W JIOTHYECKH CTPOTHUMH MaTeMaTHYECKUMU KOHCTPYKITUSIMU
pa3BUBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHIO0, GOPMUPYET KPEaTUBHOE U KPUTHUIECKOE MBIIIeHHE. B Xoae n3ydenus
anreOpbl W HaYadl MaTeMaTHYeCKOTOo aHajiu3a B CTaplIeld IMIKOJe Yydalluecs
MOJIY9afOT HOBBIM OMBIT PEMICHUS TMPUKIATHBIX 3a/1ad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJENIEH pPEabHBIX CHUTyalluid W WHTEpIpeTaruu
NOJyYEHHBIX  PCIICHWH, 3HAKOMATCA C  NpPUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TIpHpOAE, HAYKEe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEMaTHIECKUMH OTKPBHITHSIMHU U UX aBTOPaMH.

Kypc obGmamaer 3HaUMTENBHBIM BOCIUTATEIBHBIM TMOTCHIIMAIOM, KOTOPBIA
peanu3yeTcss Kak uepe3 y4eOHbI MaTepual, CIOCOOCTBYIOMIUNA (OPMUPOBAHUIO



HAyYHOTO MHPOBO33pPEHMs, TaK U dYepe3 cneuuduky ydeOHOH AesTeTbHOCTH,
TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOKUTEIIBHON
KOHLICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a NOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe wmetonuku oOydeHHs ainreOpe M HayajlaM MaTeMaTHYeCKOIo
aHaJIM3a JIKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

CrpykTrypa Kypca «AnreOpa 1 Hayala MaTeMaTHYECKOTO aHaJIN3a» BKIOYAeT
CIEAYIOUIME COAEPKATEIBHO-METOIUUECKME JUMHUM: «YUucaa W BBIYUCICHUS,
«Dynkuuun U rpadpuku», «YpaBHEHUST U HepaBeHCTBa», «Hauana
MaTeMaTH4ecKoro aHammsa», «MHOxkecTBa W JIOTMKa». Bce o0OCHOBHBbIE
COZIEPKATEIIBHO-METOAUYECKUE JIMHUMA H3Yy4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOydeHusl B CTapllei IIKOJIe, €CTECTBEHHO JAOIOJIHAA APYr Ipyra U MOCTEIEHHO
HAChIIIasiCh HOBBIMM Te€MaMW W pazfaenamMu. JlaHHBIA Kypc  SBISIETCSA
UHTErPaTUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAepKaHHE HECKOJIbKHX
MaTEMaTUYECKUX AUCLUIUIMH: aJlre0pa, TPUTOHOMETPHSI, MAaTEMaTUYECKUI aHAJIN3,
Teopusi MHOXKecTB U JAp. [lo Mepe Toro kak yuwamuecs OBJaZeBarOT Bc€ Oosee
MIMPOKUM MATEMaTUUYECKUM aIllapaToM, Y HUX MOCJIEI0BAaTEIbHO POPMUPYETCS U
COBEpUIEHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYIO MOJENb peaJbHOU
CUTyallMM, NPUMEHATh 3HaHUS, NOJIyYeHHbIE B Kypce «Anredpa W Haudana
MaTeMaTHYeCKOTO aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENbHO CHOPMYITHPOBAHHON
MaTeMaTU4YEeCKOMU 3a1a4M, a 3aT€M UHTEPIPETUPOBATH IIOJyYEHHBIN PE3yIbTaT.

ConepxaTenbHO-METOANYECKAST JTUHUA «Yrca U BBIYMCICHHUS 3aBEPILIACT
(opMHpOBaHNE HABBIKOB MCIOJb30BAHUS JACHUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOW MIKojie. B crapmiell mkone oco00e BHUMAaHHE YJEIsAETCS
(OpMUPOBAaHHIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIOJb30BAaHUE PA3IMUYHBIX (OpPM 3amucu JEHCTBUTENBHOIO 4MCIA, YMEHHE
pPAalMOHAIIBHO BBINOJIHATE JEUCTBUS C HHMH, J€JaTh NPHUKUAIKY, OLICHUBATH
pesynbTar. OOyuaromuecss MOMy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3allMCAaHHBIMH B CTaHIApTHOH (opme,
VCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIunua «YpaBHEHUsS W HEPABEHCTBA» PEAIU3YECTCA HA INPOTHKEHUU BCETO
oOy4yeHHs B CTaplield MIKOJIe, IMOCKOJbKY B KaXIOM pasleie MporpaMMbl
IPELyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3adad. OOyuwaromuecs OBIAJIE€BAOT
pPa3IMYHBIMA METOJAMHU PEIICHMs LEJbIX, PALMOHAIBHBIX, HWPPALMOHAJIBHBIX,
[OKa3aTEeJbHbIX, JOrapu(PMUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHNS UCTIOJIB3YIOTCS IIPU UCCIIEA0BaHUN
(GyHKUMKA C TOMOILIBIO MPOU3BOAHON, PEUICHUH MPUKIAAHBIX 3aJa4 M 3a1ad Ha
HaxXoXJIeHWe HaumOOJBIIMX W HAUMEHBIIMX 3HaueHud ¢yHKuuu. JlanHas
coJlep)kaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHUE YMEHUU
BBIMOJHATh pacu€rbl 1Mo ¢opMysiaM, NpeoOpa3oBaHUs IIENIbIX, PALUOHAJIBHBIX,



UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXKE BBIPAKEHUH,
COJIepKalluX CTeNneHu M Jjorapupmel. braromaps u3yueHUro anreOpanyeckoro
MaTepuala OPOUCXOJUT  JalibHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS Yy4yauuxcs, (OpPMHUPYIOTCS HABBIKH JAETYKTHBHBIX
paccyxaeHuil, paboOThl C  CHUMBOJBHBIMH  (dopMaMu,  MpPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npennaraet 3(QQEeKTUBHbIE HMHCTPYMEHTBHI [UIsl PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKU.

CopepxarenpHo-MeTonuyeckass JUHUS «DyHKIUU U TpaduKW» TECHO
NEPEIUIETACTCA C IPYTUMH JIMHUSAMH Kypca, TIOCKOJIBbKY B KAKOM-TO CMBICIIE 33J1aET
MOCJIEIOBATENBHOCTD U3Y4YEHUS MaTepuaia. N3yuenue CTENEHHOI,
NIOKAa3aTeJIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKILIHMA, UX CBOMCTB
U rpauKoB, UCHOIb30BaHUE (DYHKUMN [ PEIleHUs 3a7ad U3 IPYruX y4eOHbIX
IPEIMETOB U PEAIBHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOM Oonblioe BHMMAaHHE
yaenserca (OPMUPOBAHUIO YMEHHUS BBIPaXaTh (POPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3NMYHBIMA BEJIMYMHAMH, HCCIENOBaTh IOJYYCHHbIE (DYHKIHUH, CTPOUTH HX
rpaduku. Matepuan 3Toi cofepKaTeIbHON JIMHUK HalleJICH Ha Pa3BUTHE YMEHUN
Y HAaBBIKOB, ITO3BOJIIOIIMX BbIpaXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzydenwue
CIIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000ILIEHHUIO M KOHKPETU3ALIUH, UCIIOJI30BAHUIO aHAJIOTHUH.

CopnepxarenpHasg JnHHAA «Hadana MareMarnyeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPyrI KAK MATEMAaTHUYECKUX, TaK W IMPUKIAJAHBIX 3a/1ad,
JOCTYITHBIX 00YYalolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIEIOBATh U
cTpouTh Trpaduku (QYHKIUNA, ONpeNensiTh HX HAUOOJIbIIME W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAW (UTYP B OOBEMBI TEJ, HAXOIUTh CKOPOCTH U
YCKOpEeHMsI IpolueccoB. JlaHHasg coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MATEMAaTHUYECKUX MOJEIEH pealbHbIX CHUTYyaluH,
HAXOXKJEHUS HAWIY4YlIero pelleHHs B MPUKIAAHBIX, B TOM YHCIE COIL[MATbHO-
SKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMU MAaTE€MaTHYECKOI'O aHajau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIHUECKOIO U KPEaTUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaThb IMPOSBIEHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKe U HuckyccrBe. OOyuaromuecs Y3HAIOT O
BBIIAIOIIMXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopnepxarenpHo-MeTOAMYECKas TUHUSA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
NOCBSIIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB.  T€OpEeTHMKO-MHOKECTBEHHBIE



MPEICTaBIICHUS MTPOHU3BIBAIOT BECh KypC HIKOJIHHOM MaTeMaTUKH U MPeaiararoT
Hanbosiee YHUBEPCATbHBIN S3BIK, OOBEIMHSIIONINA BCE pa3eiibl MAaTEMATUKH U €€
MPWIOKCHUH, OHH CBSI3BIBAIOT Pa3HbIC MAaTEMaTHYCCKUE TUCIUIUIMHBI B CIMHOC
nenoe. [loaToMy BakHO AaTh BO3MOMKHOCTH IIKOJIBHHKY IOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BaTh €ro s
BBIPAXCHUS CBOUX MBICIICH.

B kypce «Anre6pa W Hayala MaTEeMaTHYECKOTO aHAM3a» MPUCYTCTBYIOT
TAaKk)K€ OCHOBBI MAaTEMaTHYECKOTO MOJEIHMPOBAHUS, KOTOPBHIE IPU3BAHBI
c(hOpMHUPOBATH HABBIKK MTOCTPOCHUS MOJICICH PEaTbHBIX CUTYAIIHI, HCCIICIOBAHUS
TUX MOJIeJIe C MOMOIIBbIO ammapara aiareOpbl U MaTeMaTHYeCKOro aHaiu3a U
UHTEPIIPETAUN TTOTYYCHHBIX Pe3yJbTaToB. Takue 3aJaHusl BIUICTCHBI B KaXKIbIN
U3 pa3JesioB MPOrPaMMBbI, IIOCKOJIBKY BECh MaTepUall Kypca IMIMPOKO MCIIOIb3YyeTCs
JUTSI pelieHusT IPUKIIAAHBIX 3a1ad. [Ipu permeHnn peanbHbIX MPAaKTHYEeCKUX 3a7ad
y4Yaiuecs pa3BUBAIOT HAOIMIOAATEIPHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCIMOIB30BATh AHAJIOTHIO, 0000IIaTh UM KOHKPETU3UPOBATH
npobieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHWIO HABBIKOB PEIICHUS TMPHUKIAIHBIX
3a/la4 OpraHU3yeTcs B MpOoIlecce M3YUYCHHs BCEX TeM Kypca «Anredpa u Hayaia
MaTeMaTHUYECKOTO aHATTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TulaHe Ha HM3y4eHHE Kypca aireOpbl M Hayal MaTeMaTU4eCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 daca B
Henento B 11 kiacce, Bcero 3a jiBa rojia 00yuenusi — 170 gacos.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Panmonanbubie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE JIPOOU, MPOLEHTHI,
OCCKOHEUHbIE  TMepuoAndYeckue npodu. ApudMmeTHdyecKkue  omepanud  C
panMoHAIIbHBIMU YHCTIaMU, TPe00pa30BaHUsI YHCIIOBLIX BhIpakeHui. [I[puMenenue
Ipo0elt U MPOUEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/a4 U3 Pa3IUYHBIX OTpaciien
3HAHWU U PEajbHOU JKU3HU.

JlelicTBuTeNnbHBIE 4Yucha. PanuoHanbHblE W UPPALNMOHAIBHBIE YHCIA.
ApudmMernueckre ornepanud ¢ JeHCTBUTENbHBIMU dYHCIaMH. [IpulmmkEHHbIC
BBIYUCJIEHUS, IPABUIIA OKPYTJIEHUS, TPUKHUIKA U OLIEHKA pe3yJIbTaTa BHIYUCICHU.

Crenenb ¢ 1menbiM  nokazateneMm. CrangapTtHas  QopMa  3amucu
NeUCTBUTENBHOTO yucia. Mcnonb3oBanue mnoaxoxasmied  ¢Gopmbl  3alucu
JEUCTBUTENBHBIX YHCEN U1 PELICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  crtemeHu.  JleWcTBuUA ¢
apu(METUIECKUMHU KOPHSMH HaTypaJlbHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHIE€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcCHOBHBIE
TPUTOHOMETPHUUECKUE POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, pelIeHHME HEPAaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nenbix u ApoOHO-paIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMeTpUYECKUX YPAaBHEHUN.

[IpumeHeHne ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a7ad
W 33]1a4 U3 PA3TUYHbIX 00JIaCTe HAYKHU U PEAbHOU KU3HH.

DYyHKIUY U TPaPUKU

Oyukuus, crnocoObl 3aganHus ¢yHkuuu. ['padux ¢yskuuu. B3anmbo
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast pyHKIMS ¢ HATypaJbHbIM U LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS 71-OU CTEIEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hayvasia maTeMaTH4eCKOr0 aHAJIU3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEOBATEIILHOCTEH.
MOHOTOHHBIE TOCHENOBATENBHOCTH.

Apudmernueckas U reoMeTpuuecKasl mporpeccuu. beckoneuHo yOwIBaroias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelIeHUs peAIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoOKeCTBO, omnepaluu HajJ MHoKecTBaMu. Jlmarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara [Jjis OMNUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTEIbCTRO.

11 KJIACC

Yucaa 1 BBIYMCICHUA

Harypanbnble u nensie yncia. [Ipu3Haku A€1MMOCTH LEIBbIX YUCE.

Crenens ¢ palMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIICHMU.

Jlorapudm gucna. JlecaiTuaHbie U HATypaTbHBIC JIOTApU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BbIpaXeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3oBaHue BBIPAKECHUM, COJEpKAIIUX CTEINEHU C PalMOHAIBHBIM
IIOKa3aTEJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUS! U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. PellleHne NMpUKIaaHbIX 3a7a4 C MOMOLIBIO
CHUCTEMBI JJMHEUHBIX YPABHECHHM.

CucteMbl M COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJad M3 pas3IMyHbBIX o0JacTel HayKu M pealbHOU
KU3HHU.

DYyHKIUU U TPaPUKHU

Oyukrus.  [lepuonuueckne  ¢yHkuuu. [IpomMexxyTkum  MOHOTOHHOCTH
bynkuuu. Makcumymbl ¥ MUHUMYMBI GyHKUMd. Haunbonbliee 1 HauMmeHblIee
3HauY€HHUE (PYHKIMU HA MPOMEKYTKE.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazatenpHas u norapudmudeckast GyHKIIMH, UX CBOMCTBA U TpadUKH.



Hcnonb3oBanue rpadmkoB GyHKIUN 715 PEIICHUS YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB QYyHKIMN JUIsi WCCIEIOBAHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT IPU PELIEHUU 331ad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHajamn3a

HenpepsiBable pyHKIMH. MeToa MHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognas  Qynkuuu. ['eomerpuueckuii W QuU3MYECKHd  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  anmeMeHTapHbIX  GyHKUIUNA.  Dopmynbl  HaXOXKIEHUS
IPOU3BOJHON CYyMMBI, POU3BE/ICHUS U YACTHOTO (PYyHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIIEAOBAHMIO (DYHKIMI HA MOHOTOHHOCTbH U
sKcTpeMyMbl. HaxoxaeHne HauOOoIbIIero 1 HAaMMEHbIIEro 3HaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mPOU3BOAHOM Uil HAXOXKJACHHUS HAWIy4yllero pelICHUs B
NPUKIAIHBIX 3aJa4yax, [Js ONpPEAENICHUs CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reoMmerpuyeckuii W (PU3NYECKH CMBICI. Beraucienue
uHTerpana no gpopmyine Herorona—JleliOnura.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOHKHO O0O0EeCreyuBaTh
JOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus CIEAYIOMINX TUYHOCTHBIX,
METanpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4EeOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnaHckoe BocUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aHUMOJICMCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKUMUSAMHY 1 HA3HAYCHUEM.

[TatproTYECKOE BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHN U

OT/bIXa, peryJispHas buznueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEeATENBHOCTBIO.

TpynoBoe BocliUTaHKE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacTHUIO B PELICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTHYECKON HAIPAaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKONH KYJIbTYphl, TMOHWMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelnbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKUX Mpoliem;
OpHEHTAlMEld Ha MPUMEHEHWE MAaTeMaTUYECKMX 3HAHUW Uil PELICHUS 3a/1ad B
0o0JaCTH  OKpYyXaroled cpelpl, IUIAHUPOBAHHUS MOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

[HenHocTn HAy4YHOT'O MO3HAHHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKkTUKH, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAeSITeTbHOCTH, ITAamoB €&
pa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh INMPOEKTHYK) W HUCCIENOBATEIBCKYH AEATEIbHOCTD
WHJIMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCS OBJIaJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU  OClCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie  noznasamenvmuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYeccos ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJICamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccie0o8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue qENCTBUS:

e BBISABIIATHh U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MATEMATHICCKUX
00BEKTOB, TOHATUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ompeseNieHUs]  TOHITHA, YCTaHABIWBATh CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(uKauy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOJUMOTO aHAIN3A;



BOCIIPUHUMATh, (OPMYIUPOBATh M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, CAMHUYHbIC, YACTHbIE U OOIUIUE;
YCIIOBHBIE;

BBISIBISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
npotuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHN;

JieNiaTh BBIBOJABI C HCIIOJNH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNUTHh TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOIBI;

BEIOWpATh Ccrmoco0 pereHus yueOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaTh Haubonee MNOAXOAAIMMN ¢ Yy4ETOM
CaMOCTOSATENbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBrie nccnenoBaTenbCKUe IEHCTBUS:

WCIIOJI30BaTh BOMPOCKHI KaK MCCIICOBATEIHCKANA WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpobdiemy,
yCTaHaBIMBaTh HMCKOMOE W  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHCHHUC;

IPOBOIUTH CaMOCTOSATEITLHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCIIEJOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
0o0beKTa, SIBJICHHUS, TIPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMH, TIPOIECCaMHU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
NPOBEAEHHOTO HAONIONCHUS, UCCIEIOBAHMS, OIEHUBATH JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIJABUTATH
NIPE/IIIONIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmariuei:

BBISIBIIATE Jeunutel nHPOpMAIMK, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]a4H;

BbIOMpaTh ~ MHPOpPMAIMIO W3  HCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAIUIO
pPa3IUYHBIX BUIOB B OPM IIPEICTABIICHHUS,

CTPYKTYPUPOBATh HHPOPMAIIUIO, PEJCTABIATh €€ B Pa3IUUHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUuecKy;



2)

OIICHUBATh HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEIIbHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie KOMMyHuKamue@Huwle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCIL COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OOurenue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0IeMbl, peraeMoi 3ajauu, BbICKAa3bIBaTh UCH, HAIICJICHHBIEC HA TIOUCK
pEelIeHMs; COMOCTaBIATh CBOU CYXICHHS C CYXACHUSIMHU APYIHX
YYaCTHHKOB JHayora, OOHapy>KMBaTh pa3IMuMe U CXOJCTBO IO3HIIHM; B
KOPPEKTHOH (popme GpopMyTHpOBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
IOPEACTaBIATh  pe3yJbTaTbl  PELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJIEIOBaHUSI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyTHUYECTBO:

3)

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOUM U
WHIMBUIYJIBHON pabOThI IPU pPEIIeHUH YUEOHBIX 3a/1a4; TPUHUMATH IIeJTb
COBMECTHOHM JEeATEIBHOCTH, IUIAHMPOBATHh OPTraHW3allMI0 COBMECTHOMN
paboTHl, pactpenesTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOIHITH CBOIO 4YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEHCTBHS C JPYTMMH YjIe€HAMH KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuzanusi:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3ada4u, BBIGI/IpaTB croco0 pemcHus C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU TI03HABAaTEJIbHON pediaekcuu Kak OCO3HAHUS
COBEpILIAEMBIX JIEUCTBUH M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJS IHpolecca U
pe3yJibTara peleHNnss MaTEMaTUIEeCKOM 3a/1auu;



e INPEABHUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHb IIPU PELICHUU
3a7la4l, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLICHUBAaTh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSM, OOBSICHATH
IIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHAIH3ay
Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs JOIAKHO O00ECIEYUBATH JOCTHKEHUE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucia 1 BBIYMCICHUA

OneprpoBaTh NOHATHUAMHU: PALMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAs JPOOb, IPOLEHTHI.

BoimonusaTe  apudmernueckue — OomepalMd € PAalUOHAIBHBIMH |
JNENCTBUTEIBbHBIMHU YHCIAMU.

BoinonHATe NpuOAMKEHHBIE BBIUMCIEHUS, UCIIONIB3Ys MpaBUila OKPYTJICHUS,
JenaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBaTh MOHATUSMH: CTENEHb C LEIBbIM IIOKa3aTelleM; CTaHJapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YKCIA, KOPEHb HaTypajJbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YNCEN JJISl PEIICHUs
IPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSMU: CUHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOIO YIJIA;
MCII0JIB30BaTh 3aMKMCh MPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIUU.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHATe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN W periarhb
TPUTOHOMETPHUYECKHUE YPABHEHUS.

BoinonsuaTe npeoOpa3oBaHUs 1ENbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKEHUH W pelarbh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UPpalOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

IIpuMeHATh ypaBHEHMsI 1 HEPABEHCTBA Ul PELICHHUS] MaTEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HayKHU U PEabHOU KU3HH.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ airedpbl, COCTaBIATH
BBIDAKEHUSI, YpaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/aud, HCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOYyHKIUU U TPAPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3amaHus (PyHKIUH, 001acTh
OTpeNeleHUs] U MHOXXECTBO 3HA4YeHHM (QYyHKIWHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TOHATHAMH: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIH
(GYHKIIH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBath rpaduku GyHKIHM 715 peIIeHUs YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JIUHEHHON (PYHKIIMHU, KBAJPATUUHON (PYHKIIUH,
CTETICHHOH (DYHKIIHH C TEJIBIM TIOKa3aTelIeM.

Ucnonb3oBate rpaduku GyHKOUNE I HUCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH MpH PELICHUH 3aJa4 U3 IPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpakaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMUYNHAMHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TOHITHSAMH: TOCIEAOBATEIBHOCTh, apupMeTHUeCKas U
reoMeTpHUIecKas MPOrpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TIeoMeTpUyYecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM ISl PELICHUS
peallbHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSAMH: MHOKECTBO, ONEpPallUU HaJl MHOKECTBaAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapar JUisl  OMHCaHUs
pEaIbHBIX MPOLIECCOB W SBJICHUW, MPU PEIICHUH 3a7ad U3 JPYIHX Yy4eOHBIX
PEIMETOB.

OnepupoBarb  NOHSITHUSIMM: OlpejesieHue,  Teopema,  CJE/CTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yuciia ¥ BLIYMCTIEHUS

OnepupoBaTh MOHATUSAMH: HATypajdbHOE, II€JI0€ YHCIIO; WCIOJIb30BaTh
MPU3HAKK JICTMMOCTH TEIBIX YHCEII, Pa3I0KEHHE YKCiia Ha MPOCThIE MHOXKHUTENN
JUTS peIeHus 3a/ad.

OnepupoBaTh MOHSATHEM: CTEIICHD C PAIMOHAIBHBIM TTOKA3aTEIICM.

OnepupoBaTh MOHATHSMH: JorapudM UHCIA, JCCITHYHBIE W HATypaTbHBIE
JorapugMsbI.



YpaBHeHUS U HEPABEHCTBA

[IpumensaTy cBoOMcCTBa cTenmeHW Mg IpeoOpa3oBaHMsI  BBIPAKEHUI;
ONEPUPOBATH TOHATUSMU: IOKA3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO; PEIIAThH
OCHOBHBIE THUIIbI [TIOKA3aTEIbHBIX YPABHEHN U HEPABEHCTB.

BreimonasaTh  mpeoOpa3oBaHUS  BBIPAKEHUM, COAEPkKAIIMX  JIOTapuMBbI;
OTepUpPOBATh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIbI JIOTApU(PMHUIECKUX YPABHCHUN 1 HEPABEHCTB.

Haxonuts penieHnst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSIMU: CUCTEMA JMHEHWHBIX YPaBHEHUI U €€ pEICHHUE;
VICIIOJIB30BATh CUCTEMY JIMHEVHBIX YPAaBHECHUH ISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxogute peunieHus mpocTEeUInX CUCTEM M COBOKYMHOCTEN pPallMOHAIbHBIX
YPaBHEHU U HEPABEHCTB.

MopaenupoBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQKCHUS, YPAaBHEHHS, HEPABEHCTBA W CHUCTEMbl MO YCIOBHUIO 33J1a4H,
UCCJIeIOBATh MMOCTPOCHHBIE MOJIETU C UCTIOJIB30BAHUEM armapara aareOpsl

DOyHKUUHN U TpaduKu

OnepupoBaTh  MOHATUSAMH: TepUOAMYECKass  (YHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKHA OJKCTpeMyma (YHKIIUH, HauOoIbIIee U
HAaUMEHbINIee 3Ha4YeHuss GYHKIUM Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
Uccie1oBaHus (PYHKIIMH, 3aJJaHHOM rpaduKOM.

OnepupoBaTh MOHATUSMH: TpapuKH TOKa3aTeIbHOH, Jorapu@mMudeckon u
TPUTOHOMETPUUECKUX (PYHKIMM; M300pakaTb UX HA KOOPJWHATHOU IJIOCKOCTH U
VCIIOJIB30BATh JJISl PELICHUSI YPABHEHN U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BaTh UX JJI PEUICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBath rpadukyd QyHKIMA IS UCCIEIOBAHMUS TPOIECCOB U
3aBUCUMOCTEH U3 JPYTUX YUYEOHBIX AUCIUTLIUH.

Hayvajia MaTeMaTH4eCKOI0 aHAIHU3a

OnepupoBaTh MOHITHIMU: HENPEpbIBHAS (QYHKIHS; MPOU3BOAHAS (DYHKIIHH;
UCIOJIb30BaTh T€OMETPUUYECKUMA U (PU3UUECKUI CMBICI MPOU3BOHOM AJI pelieHus
3aaad4.

Haxonutb mpou3BOIHBIE DIEMEHTAPHBIX (QYHKIIUN, BBIYUCISITH TTPOU3BOTHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO (PYHKITUH.

Hcnonb3oBaTh NpOU3BOIHYIO ISl HCCIIEIOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBbI, IPUMEHSThH PE3YJIbTaThl UCCIEAOBAHUS K TTOCTPOCHHIO IPaKOB.

Hcnonb3oBaTh NPOM3BOAHYIO Uil HAXOXKICHUS HAWIYYIIEr0 PEUICHHS B
MPUKJIAJHBIX, B TOM YHCJIE COLIMATIbHO-3KOHOMUYECKHX, 3aJa4ax.

OnepupoBaTh TOHIATHSAMHU: TEpPBOOOpa3Hass W MHTETpAT, TOHUMATh
reOMETPUYECKUN U (PU3UUECKUIN CMBICI HHTErpaja.



Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUN; BBIYUCISATH UHTETpAll
o ¢opmyie Hetorona—JleiiGuura.

Pemate mpukiiagHbie 3a1a4d, B TOM YHUCJIE COIMAIBHO-d)KOHOMHUYECKOTO U
($u3nYECKOro XapakTepa, CpeICTBAMU MaTEMaTUIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHoBaHMe pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHYecKkue
padoThl

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTeJibHbIE

pecypchl

MHoOXecTBa parluOHAIBHBIX 1
JIEHCTBUTEILHBIX YHCETT.
PanmonanpHble ypaBHEHUS U
HEPaBEHCTBA

14

®yukuuu u rpaguku. CreneHs ¢
LIEJIBIM [IOKa3aTeIeM

Apudmernueckuit KOpeHb N—0it
creneHu. MppauroHanbHbie
YPAaBHEHUS U HEPABEHCTBA

18

DopmyIibl
TpUTrOHOMETpHH. T pUrOHOMETpHUECKHE
ypaBHEHUs

22

[TocnenoBaTenbHOCTH M IPOrPECCHH

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB u Kontponsuse | TIpakTHueckue (uudposbie)
n/m | TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Crenensb ¢ palliOHATBLHBIM
) nokasareseM. [lokasarenbHas 12 |
¢yuxius. [lokasaTenbHble
YPaBHEHMsI U HEpaBEHCTBA
Jlorapudmmueckas QyHKIUS.
2 Jlorapudmuueckre ypaBHEeHuUs 12
U HEpaBEHCTBA
Tpuronomerpuyeckue
3 (GyHKUIMU 1 UX rpaduKy. 9 |
Tpuronomerpuueckue
HEPaBEHCTBA
4 HpOI/ISBO,I[Haf[. [Ipumenenne 24 1
IIPOM3BOJHON
WHTerpan u ero npuMeHeHus 9
Cucremsl ypaBHEHUH 12 1
HarypanbHble 1 1iesbie yucia 6
2 [ToBTOpenue, 06001IeHNE, 13 )
CUCTEMAaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoibHble
padoThbI

IIpakTHYeckue
padoThl

Jara
U3ydeHmusl

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

MHOk€eCTBO, Onepaluy HaJl
MHO€eCTBaMU. JlmarpaMMsbl
Ditnepa—Benna

PanmonanbHbie yucia.
OOBIKHOBEHHEBIE U JECATUYHBIE
JpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUYECKHE TpoOH

Apudmernueckue onepanum ¢
palnroHaTbHBIMHU YUCIIAMH,
npeoOpa30BaHUs YUCTIOBBIX
BBIPKCHUIN

[Ipumenenue apobeii u
IIPOLIEHTOB ISl pEIICHUS
NPUKIAJHBIX 337a4 U3
Pa3JIMYHBIX OTpACICH 3HAHUHN U
pEAIbHOM JKU3HU

[Ipumenenue apobeii u
IIPOLIEHTOB ISl pEIICHUS
NPUKJIAJHBIX 3a7a4 U3
Pa3JIMYHBIX OTpACICH 3HAHUHN U
pEaTbHOM KU3HU




JlelicTBUTEIbHBIC YHCIIA.
PanmonansHbIE U
UPpALMOHAIIbHBIE YHCIIa

Apudmernueckue onepanum ¢
JIeCTBUTEILHBIMU YHCIIAMHU

[TpubnnkEHHBIE BEIYUCIICHUS,
IIpaBUjIa OKPYIJICHUs], IPUKHUIKA
U OLICHKA pe3yJsibTaTa
BBIYMCIICHHUI

ToxxaecTBa U TOXIECTBCHHBIC
npeoOpazoBaHus

10

VYpaBHEHHE, KOPEHb YPABHEHUS

11

HepasenctBo, pemenue
HEPABEHCTBA

12

Merton nHTEpBaIOB

13

Pemienue nensix u 1poOHO-
palMOHANBHBIX YPAaBHEHUH U
HEPABECHCTB

14

KonTponbnas pabota mo teme
"MHOkeCTBa PallMOHAJIBHBIX U
JIEACTBUTENILHBIX YHCEIL.
PanrionansHbie ypaBHEHUS U
HEpaBEHCTB"

15

@OyHKIMSA, C1IOCOOBI 3aJaHUS
¢ynkunu. Bzaumao obpaTHbie
byHKIIUN

16

I'padux pyskmumn. O6IacTh
OTIPENICIICHUS] © MHOYKECTBO




3HaueHul Qpyukuuu. Hymu
bynkuun. [IpomexyTku
3HAKOIIOCTOSIHCTBA

17

YérHbie 1 HEUETHBIE (QYHKIIUN

18

CreneHsb ¢ LIEeIbIM TOKa3aTeNIeM.
CrannaptHas ¢popma 3arucH
JNENCTBUTENBHOTO YnCiIa

19

Hcnonp3oBanue noaxomasiein
(bOpMBI 3aMMCH TEHCTBUTEIIBHBIX
YUCEN IS PEIICHUS
MPaKTUYECKUX 3a/1a4 U
MPEACTABICHUS JAHHBIX

20

Crenennast GyHKIHS C
HaTypaJbHbIM U LIEJIBIM
nokazaresieM. E€ cBolicTBa u

rpaduk

21

ApudpmeTnueckuii KOpeHb
HaTypajgbHOM CTETICHU

22

ApudmeTndeckuii KOpeHb
HaTypajbHOM CTEIIEHU

23

CBoiicTBa apu(PpMETHIECKOTO
KOpPHSI HaTypajbHOU CTETICHH

24

CaolicTBa apupMETUYECKOTO
KOpHSI HAaTypaJIbHOW CTENEHU

25

CgoiicTBa apuMeTHIeCcKOro
KOPHSI HATypAJIbHOM CTENEHU

26

JeticTBus ¢ apuMeTHUCCKUMU
KOPHSIMH N—O¥ CTETEeHU




JeiicTBus ¢ apupmMeTHUECKUMU

27 KOPHSIMU N—OW CTENEHU

73 HeiicTBus ¢ apudMeTHaecKumMu
KOPHSIMU N—OW CTENEHU

29 JeticTBus ¢ apuMeTHUICCKUMU
KOPHSIMHM N—OM CTENEHU

30 JeiicTBus ¢ apupmMeTHUECKUMU
KOPHSIMU N—OW CTENEHU

31 Pewienne nppanoHaIbHbIX
YPaBHEHUH U HEPABEHCTB

1 Pemenune nppanroHaabHbIX
YpPaBHEHUI U HEPABEHCTB

1 Pemenne nppanmoHaIbHBIX
YpaBHEHUH U HEPABEHCTB

34 Pewienne nppanoHaIbHbIX
YPaBHEHUM U HEPABEHCTB

15 Pemenune nppanroHanbHbIX
YpPaBHEHUI U HEPABEHCTB

36 CaoiicTBa u rpaguK KOpHsI n-oi
CTEeHU

37 CgoiicTBa u rpaduk KOpHs n-oif
CTETIEHH
KonTponbhas pabota no teme

13 "ApudMeTHICCKHI KOPEHb N—OH
creneHu. MppannonanbHele
YpaBHEHHU U HEpPABEHCTBA"

19 CuHycC, KOCUHYC M TaHT€HC

YHUCIOBOI'O aprymeHTa




40

CuHyc, KOCHUHYC U TaHT'€HC
YHCIIOBOTO apryMeHTa

41

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

42

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

43

Tpuronomerpudeckas
OKPYXHOCTb, OIIpe/ieJICHHE
TPUTOHOMETPHUECKUX (PYHKITHIA
YHCJIIOBOI'O apryMeHTa

44

Tpuronomerpudeckas
OKPYHOCTb, OIlpe/ieJICHHE
TPUTOHOMETPUUECKUX (PYHKITHI
YHUCJIOBOI'O apryMEHTa

45

OCHOBHbIE TPUTOHOMETPUYECKUE
bopMyIIBI

46

OCHOBHBIE TPUTOHOMETPUICCKHUE
bopmybr

47

OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopMyIibI

48

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

49

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUIN

50

[Tpeobpa3zoBanue




TPUTOHOMETPUUECKUX
BBIPAXKECHHI

51

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUIN

52

[TpeoOpa3oBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHUI

53

[IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHUIN

54

Pemienne TpuroHOMeTpU4ECKUX
ypaBHEHUH

55

Peuienne TpUroHOMETpUYECKUX
ypaBHEHUH

56

Penienne TpUroHOMETpUUECKUX
ypaBHEHUU

57

Pemrenne TpuroHOMeTpU4ECKUX
ypaBHEHUH

58

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUU

59

Penienne TpUroHOMETpUUECKUX
ypaBHEHUU

60

KonTponbhas padbota no teme
"®OopMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHEeHUS"

61

ITocnenoBaTeILHOCTH, CIIOCOOBI




3aaHus [I0CIIE0BATEIBHOCTEM.
MOHOTOHHEIE
[10CJIENOBATEIBHOCTHA

62

Apudmernueckas u
reOMETPUYECKas IIPOrPECCUM.
Hcnonbs3oBaHne MPOrpeccuu AJis
peleHus pealbHbIX 3a/1a4
IPUKJIAJHOTO XapakTepa

63

BeckoneuHo yObIBaromias
reoMeTpUYIecKast POrpeccusi.
CymMma OeckoHeYHO yObIBaromie
TeOMETPUIECKON IPOrpeccuu

64

dopmyiia CIOKHBIX TPOLIEHTOB

65

®dopmyJia CII0XKHBIX TPOLEHTOB

66

O0001enue, cucTeEMaTH3aLUsA
3HaHUH 3a Kypc anreOpsl U Havya
MaTteMaThuueckoro aHammsa 10
Kjacca

67

Hrorosas kKoHTpoJbHAS paboTa

68

O0600611IeH1E, CUCTEMATH3ALINS
3HaHUH 3a Kypc anreOpsl U Havda
MaTeMaTrndeckoro aHaimmsa 10
Kjacca

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KITACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIEC

pecypchl

Crenensb ¢ palliOHATBLHBIM
noKazareneM

CBoiicTBa cTeneHu

[IpeoOpazoBanue BeIpaKEHUH,
COJIepKAIUX PALMOHATHHBIC
CTETICHU

[IpeoOpa3oBanme BEIpAKEHUH,
COZICPIKAIIUX PAIlHOHATIbHBIC
CTCIICHU

[IpeoOpa3oBanHue BEIpaKEHUH,
coJiepXkKalluX paluoHaIbHbIE
CTETNeHn

IToxazaTensHBIE YPaBHCHUS U
HCPAaBCHCTBA

Iloka3aTenbHbIE ypaBHEHUS U
HEpaBEHCTBA

IToka3arenbHble YpaBHEHHUS U
HEPABEHCTBA

IToxazaTensHBIE YPaBHCHUS U
HCPAaBCHCTBA

10

[Toka3arenbHble YpaBHEHHUS U
HEpPaBEHCTBA




11

[TokazaTenpHas GpyHKIUS, €€
CBOMCTBA U Tpaduk

KonrtponsHas pabora o teme
"CTeneHs ¢ pallMOHaIbHBIM

12 nokasareseM. [lokasarenbHas
¢yukus. [lokasaTenbHble
ypaBHEHUS U HEpaBeHCTBA"

13 Jlorapudm ymncna

14 JlecaTnuHble U HATypalbHbIE
norapupMbl

15 [Ipeo6pa3oBanue BbIpakeHU,
coJieprKalux jorapudmol

16 [IpeobpazoBaHue BbIpayKeHUIH,
coJiepKalux JorapuQmol

17 [IpeoOpazoBanme BhIpaKEHUH,
coJiepKaluX Jorapu(MeI

13 [Ipeo6pa3oBanue BbIpakeHU,
coJieprKalux Jorapudmal

19 Jlorapugmuueckue ypaBHEHHs U
HEpaBEHCTBA

20 Jlorapudgmuueckue ypaBHEHHs U
HEpaBEHCTBA

21 Jlorapugmmuueckue ypaBHEHH U
HEepaBEHCTBA

2 Jlorapugmuueckue ypaBHEHHs U
HEpaBEHCTBA

3 Jlorapudpmuueckas hpyHKms, e€

cBOiicTBa U rpaduk




Jlorapudmuueckas pyHkuus, e€

24 .
CBOMCTBA U Tpaduk

25 Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaduKu

26 Tpuronomerpuyeckue GyHKIUH,
UX CBOMCTBA U rpaduKu

7 Tpuronomerpuieckue GyHKIHH,
UX CBOMCTBA U rpapuKu

73 Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpauKu

29 [TprMepsl TPUTOHOMETPUUYECKUX
HEPABEHCTB

30 [TpumMeps! TPUTOHOMETPHUYECKUX
HEPABEHCTB

31 [TpumMeps! TPUTOHOMETPUUECKUX
HEPABEHCTB

1 [TprMepsl TPUTOHOMETPUUYECKUX
HEPABEHCTB
KonTponbhas pabota no teme
"Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHcTBa. TpUroHoMeTpuuecKue
GYHKIHN U UX
rpa¢uku. Tpuronomerpuueckue
HEepaBeHCTBA"

34 HenpepsiBabIe DyHKITHN

35 MeToa HHTEPBAJIOB JJIsl peILICHHS

HEPABEHCTB




MGTOH HHTCPBAJIOB JJIA pCIICHUSA

36
HEPaBEHCTB

37 [IpousBonnas GyHKIUU

38 [TpousBoaHas GyHKIIUHA

19 I'eomerpuueckuii u puznveckuit
CMBICJT TPOU3BOTHOM

40 ['eomerpuyeckuii u pu3NIECKUiA
CMBICII IPOU3BOJIHON

A1 [Ipon3BOHBIE ATIEMEHTAPHBIX
byHKIMA

4 [Ipon3BoiHBIE 371EMEHTAPHBIX
byHKIUI

43 [IpousBoaHas CyMMBl,
IPOM3BEACHUS, YACTHOTO (PyHKIIHIA

44 [IpousBoaHas CyMMBl,
MPOU3BENICHUS, YaCTHOTO (PyHKIUN

45 [IpousBoaHas cymMMBlI,
NPOM3BEICHUS, YACTHOTO (PYHKITHIA
[IprmeHeHre Mpou3BOIHOMN K

46 UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI
[IpumMeHeHne Mpou3BOJHOM K

47 HCCIIe0BaHUI0 (DYHKIIMI HA
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne npon3BOHOM K

48 MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

49 [IpuMeHeHne pon3BOHOM K




MCCIIe0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

50

Haxoxnenue HauOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS (yHKITUU
Ha OTpe3Ke

51

HaxoxnaeHnue HaMOOJIBIIEr0 U
HaMMCHBIICTO 3HAYCHUA (I)YHKI_II/II/I
Ha OTPEC3KEC

52

Haxoxnenne HanOoJIbIIEro U
HAaUMEHBIIIETO 3HAUCHUS (HYHKITUN
Ha OTpe3Ke

53

Haxoxnenne HanOoIpIIero u
HAaWMEHBIIIETO 3HAYCHUS (QyHKIIUN
Ha OTpE3Ke

54

Haxoxnenue HauboIbIIErO U
HAUMEHBIIIETO 3HAUCHUS (YHKITUN
Ha OTpe3Ke

55

Haxoxxaenne HanOobIIero u
HAMMEHBIIIETO 3HAYCHUS PYHKLIUU
Ha OTPE3KE

56

[IpumeHeHre nponu3BOIHOMN AJIst
HAXO0X/ICHUS HAWTYYILero
pellleHus B PUKIIAIHBIX 3aa4ax,
JUTSL OTIPEICIICHHS] CKOPOCTHU
nporiecca, 3aIaHHOTO (POPMYJIIOi
WIN TpaQuKOM

57

KonrtponbHas pabora no reme
"IIponsBoaHas. [Ipumenenue




POU3BOJHON"

[TepBooOpa3nas. Tabnuia

58
epBOOOPA3HBIX
59 [TepBooOpasnas. Tabmauma
NepBOOOPA3HBIX
60 HHTerpai, reoMeTpUYECKUil U
¢duznyecKkuil cMbICI UHTErpaja
61 HHurerpai, reoMeTpUYECKUN U
(u3uUecKkuii CMbICT HHTErpasia
6 WNHTterpan, reoMmeTpu4ecKuii u
dbuznyeckuit CMbICT UHTETpaja
63 Brruncnenue narerpana no
dopmyiie Herorona—JleliOHMIIA
64 Brruncnenue unTerpana no
dopmyne Hetorona—JleliOHmIIa
65 Brrunciienne uaterpana no
dbopmyne Herorona—JleliOnuma
66 Brruncnenue narerpana no
dopmyiie Herorona—JleliOHMIIa
67 CucreMbl TUHENHBIX YPaBHEHUN
68 CucreMbl TUHEHHBIX YpaBHEHUH
Peuienue npukiagHbixX 3a1a4 ¢
69 MOMOILIbIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU
Pemenune nmpukinagHbIX 3a1a4 C
70 IIOMOIILIO CUCTEMBI JIMHENMHBIX
YpaBHEHUU
71 CucreMbl 1 COBOKYITHOCTH LETIBIX,




palroHATBHBIX, UPPALIUOHATBHBIX,
MOKa3aTelbHbIX,
Jorapu(pMUUECKUX YpaBHEHUI U
HEPABEHCTB

72

CucTemMbl U COBOKYITHOCTH IICJIBIX,
palroOHATBHBIX, UPPALIUOHATBHBIX,
MOKa3aTelbHbIX,
Jorapu(pMUUECKUX YpaBHEHUI U
HEPABEHCTB

73

CucTtemMbl U COBOKYITHOCTH IIEJIBIX,
paloHATBHBIX, UPPALIUOHATBHBIX,
MOKa3aTeIbHbIX,
Jorapu(pMHUUECKUX YpaBHEHUI U
HEPABEHCTB

74

CucTtemMbl U COBOKYITHOCTH IICJIBIX,
paloHATBHBIX, UPPALIUOHATBHBIX,
MOKa3aTeIbHbIX,
Jorapu(pMUUECKUX YpaBHEHUI U
HEPABEHCTB

75

Ucnonb3oBanue rpa¢pukoB
GyHKIMHA 715 pelIeHus ypaBHEHUH
U CUCTEM

76

Hcnons3oBanue rpaduxos
GYHKIUH 1S pelIeHus ypaBHCHUN
U CUCTEM

77

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEILLIEHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 u3
pa3nu4HbIX 001acTeil HAyKH U




pETbHOM KU3HU

78

KonrtponbHas pabora o teme
"MHTerpan u ero NnpuMeHeHusl.
Cucremsl ypaBHeHUN"

79

HaTypaJ'IBHBIC H OCJIbIC YHCJIa B
3aJadax U3 peaHLHOﬁ KHN3HU

80

Harypasbnsle u niesnsie yucna B
3a/1a4ax U3 peajsbHOM KU3HU

81

Harypasbnsle u 1iessle yucna B
3a7a4ax U3 peajbHOM KU3HU

82

HpI/ISHaKI/I JCIUMOCTH LOCIBIX
YUCCJI

83

[Ipu3Haky 1eTMMOCTH LIEIIBIX
qucen

84

[Ipu3Haky eIMMOCTH LIEJIBIX
qucell

85

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3alys 3HAHHH.
YpaBHeHus

86

[ToBTOpenwue, 0600IIEHNE,
cHCTeMAaTH3aIus 3HaHUH.
VYpaBHeHus

87

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aInsI 3HaHUM.
YpaBHeHust

88

[ToBTOpeHnue, 06001IeHNE,
cuCTeMaTH3aIMs 3HaHUM.
YpaBHeHust




89

[ToBTOpenwue, 0600MIEHNE,
cHCTeMaTH3aIus 3HaHUH.
VYpaBHeHus

90

[ToBTOpeHnue, 06001ICHNE,
cuCTeMaTH3aInsI 3HaHUMH.
YpaBHeHust

91

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTH3aIMs 3HaHUM.
HepasenctBa

92

[ToBTOpEHME, 0000IICHUE,
CHUCTEMaTH3aIUs 3HAHHUH.
HepasencrtBa

93

[ToBTOpenue, 0600IIECHNE,
cUucTeMaTu3alus 3HaHUM.
Hepagencrtra

94

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aInsI 3HaHUH.
HepaBeHncrtpa

95

[ToBTOpenue, 06001ICHNE,
CUCTCMaTUu3alA 3HaHI/II7L CI/ICTCMLI
ypaBHEHUH

96

[ToBTOpenue, 060b1IIEHNE,
cucremaTu3aius 3HaHui. CHCTEMBI
ypaBHEHUU

97

[ToBTOpeHme, 0600IIECHNE,
cucTtemMaTu3anus 3HaHuil. OyHKIMU

98

[ToBTOpenue, o6odIIEHKE,
cucremMaTusanus 3HaHuil. OyHKIuu




99 HtoroBast kKoHTpoJbHAs paboTa

100 Hrorosas koHTpoJbHASA paboTa

O06006111EH1E, CUCTEMATH3ALIMS
101 3HAHWH 3a Kypc aJireOpbl U Havasl
MateMaTuueckoro anaiauza 10-11

KJIaCCOB

O06006111EH1E, CUCTEMATU3ALIMS
102 3HAHMH 3a Kypc aJireOpbl U Havasl
MaTeMaTuueckoro anaiauza 10-11

KJIaCCOB

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

102




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemaTHka: anredpa 1 Hayaia MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
Anrebpa u Havana MmaTematudeckoro ananu3sa, 10-11 kmaccel/ Anmumos 111LA.,
Komsarun 10.M., TkaueBa M.B. n npyrue, AKIMOHEpHOE OOIIECTBO

«M3parenscTBO «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®dénopoBa Hanexna EBrenveBHa, TkauéBa Mapus BiianumuposHa
MaremaTuka: anreOpa ¥ HadaJla MaTeMaTHIECKOTO aHaIN3a, TEOMETPHUS
Aunre6pa u Hayasia MaTemMatuueckoro ananusa 10—11 kimaccsl Metoauueckue
pekomenaanuu kK yueOnuky I11. A. Anumosa, 10. M. Konsiruna, H. E.

DENopoBOM U IIp.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

www. edu - "Poccuiickoe oOpazoBanue" deaepaibHbIN MOpTa.
www.school.edu - "Poccutickuii 001ieo0pa3zoBarebHbIN mopTat'"
www.school-collection.edu.ru/ Equnas xosekius nugpoBbix
o0pa3oBaTeIbHBIX PECYPCOB

https://resh.edu.ru/



