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MHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo anrebpe W HayajiaM MaTeMaTHYECKOTO aHaIn3a
pa3paboTaHa Ha OCHOBE Ipukaza MuHucTepcTBa MpocBellenus Poccuiickoi
Oenepaniu ot 18, 05. 2023 Ne371 «O6 yrBepxknenun DenepaabHOM
oOpa3oBaTeigbHON  MporpamMMbl  CpeAHero  ob0mero  oOpa3oBaHUs» U
oOpa3zoBaTelbHON MporpamMMbl  cpeaHero ooOmiero oOpazoBanus MBOY
«byTpumnnkas COLLD».

Pabouas mporpamma yde6HOTO Kypca «Anrebpa u Hadajga MaTeMaTHIECKOTO
aHanu3a» 0a3oBOro ypoBHs it oOydaromuxcsi 10 —11 kmaccoB pa3zpabotaHa Ha
ocHOBe DeiepalbHOTO TOCYIaPCTBEHHOT'O 00pa30BaTENbHOTO CTAaHAAPTA CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAMIIMA POCCUHCKOTO
oOpa3oBaHus. Peammzarusi mporpaMmbl OOSCIICYMBAET OBIIAJICHUE KITFOYCBBIMH
KOMITETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JUIsl CAMOPA3BUTHS W HEMPEPHIBHOTO
oOpa3oBaHus, 1IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JTHYHOCTU OOYIAFOIIINXCSL.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MareMaTHYEeCKOrO aHAINU3a» SIBJISETCS OJAHUM U3
HauOoyiee 3HAUMMBIX B MPOrpaMME CTapIllied IIKOJIbI, IOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECIEYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroid CTOPOHBI, (POPMUPYET JOTHUYECKOE U
abCTpakTHOE MBIIUICHUE YYaIIUXCs Ha YpOBHE, HEOOXOIHMMOM JUIsl OCBOCHMS
KypcoB HH(GOpMaTUKH, OOILIECTBO3HAHMS, MCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTI'O Kypca ydalllhecs OBJIAaJACBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKHu, KOTopas (popMyJIUpyeT CBOU JOCTHKEHHSI B MaTEMaTUUYECKON hopMme.

Kypc anreOpel 1 Hauaja MaTeMaTHYECKOro0 aHaJIN3a 3aKJIaJbIBAET OCHOBY IS
YCHENIHOTO OBJAJICHUS] 3aKOHaMU (PU3UKH, XUMHUHU, OHOJIOTMH, TOHHUMaHUS
OCHOBHBIX TEHJICHUUA HSKOHOMUKM U OOILIECTBEHHOW KU3HU, TO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B IIOBCEIHEBHOM XKM3HM. B TOXKE Bpems OBIaJcHUE
a0CTpaKTHBIMU U JIOTHUYECKHM CTPOTMMHM MAaTEMaTUYECKUMH KOHCTPYKIUSAMHU
pa3BUBAaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHHUSI, UCIOJIb30BaTh 0000IEHNE U KOHKPETU3ALMI0, a0CTparupoBaHue U
aHaJIOTHI0, OPMUPYET KPEaTUBHOE M KPUTHUECKOE MBINUICHHE. B xone nzydenus
anreOpbpl W Hadajl MaTEMaTHYECKOTO aHaiu3a B CTapiled IIKOJIe ydalluecs
NOJIyYalOT HOBBIM ONBIT PELICHHWS MPUKIAIHBIX 33/a4, CaMOCTOSATEIBHOIrO



IIOCTPOEHUSI MaTEMaTUYECKUX MOJEJEH pPEabHbIX CUTyalud M HHTEpIpETaluu
NOJIyYEHHBIX  pELICHHUM, 3HAKOMATCS C  [PUMEPAMU  MATEMAaTHYECKUX
3aKOHOMEpPHOCTEl B MpUpPOJAE, HAyKe U B MCKYCCTBE, C BBIJAIOIIUMHUCS
MaTE€MaTUYECKUMH OTKPBITHSIMHU U UX aBTOpaMHu.

Kypc ob6mnagaer 3HaYMTENbHBIM BOCIUTATEIBHBIM MOTEHLUATIOM, KOTOPBIH
peanu3yeTcs Kak yepe3 y4eOHbI Marepuai, CIOoCOOCTBYIOUIUN (HOPMUPOBAHHIO
HAay4YHOTO MHUPOBO33PEHHS, Tak M 4Yepe3 crneuuduky ydeOHOU AesiTeNbHOCTH,
TpeOyrole CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOJOJKUTENBHON
KOHLIEHTpalMy BHUMAaHHs U OTBETCTBEHHOCTH 32 MOJTYYEHHBIN pe3yibTart.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTH4eCcKOro
aHaJIK3a JISKUT JEATENbHOCTHBIN MIPUHIIUI 00YYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOTO aHAJIN3a» BKIIFOYAET
CIIEIyIOIIUE COJEPKATEIbHO-METOIUUECKHE JIMHUK: «Yucaa W BBIYHACICHUSY,
«Dyukuuun  u rpaduku»y, «YpaBHeHUST W HepaBeHCTBa», «Hauana
MaTeMaTUYECKOro aHanusza», «MHo)kecTBa W JIOTMKa». Bce OCHOBHBbIE
COJIEPKATEeIbHO-METOIUYECKUE JIMHUM HU3YYalOTCSd Ha NPOTSHKEHUU JABYX JIET
oOyueHusi B CTapllueil 1IKOJIe, €CTECTBEHHO JOMOJHSASA APYT Ipyra U MOCTEIEHHO
HAChIAsiCh HOBBIMM TE€MaMu W pazfenamu. [laHHbIE  Kypc  SIBIIIETCS
MHTErPAaTUBHBIM, TIOCKOJIbKY OOBEIUHSET B ce0e COJep)KaHHe HECKOJbKHUX
MaTeMaTUYECKUX JUCLHUIUIMH: aredpa, TPUrOHOMETPHSI, MAaTEMaTHUYECKUI aHaAJIN3,
Teopusi MHOXKeCTB U Jp. [lo mMepe Toro kak ydaiuecs: OBIaJeBalOT BcE Oosee
MIUPOKUM MaTEMaTUYECKUM aIllapaToM, Y HUX MOCIeI0BaTeIbHO (OPMUPYETCS U
COBEPUIEHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYIO MOJENIb peajJbHOU
CUTyalluM, TPUMEHATh 3HAHUSA, INOJyYEHHbIE B Kypce «Airedpa M Hayana
MaTEeMaTHYECKOTO aHaIM3a», JUIsl PeHICHUs] CaMOCTOSTENbHO C(OPMYINPOBAHHON
MaTeMaTU4YECKOM 3a/1aui, a 3aTEM MHTEPIPETUPOBATH MMOTYYECHHBIN pe3yJIbTaT.

ConepxkaTenbHO-METOANYECKAsA JTUHUA «YUuciaa U BBIYMCICHUS» 3aBEpPLIACT
(opMHpOBaHNE HABBIKOB MCIOJb30BAHUS ACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAa4aTO B OCHOBHOW mikojie. B crapmieit mikone ocoboe BHUMAHUE YACHSIETCS
(GOpPMHUPOBAHUIO TPOYHBIX BBIYUCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAaHUE pPaA3IMYHBIX (QOpPM 3amucu JIEUCTBUTENBHOIO YHMCIA, YMEHUE
pPAalMOHAIIBHO BBINOJNHATh JCHCTBUS C HUMH, JENaTh NPUKUAKY, OLICHHBATh
pe3ynpraT. OOydyarommecs TMOIY4YalOT HABBIKM NPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJIHEHUSI JIEUCTBUIM C 4YHUCIaMH, 3alUMCaHHBIMHU B CTaHAapTHOM (dopwme,
MCIIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAXKEHUI.

JIuaus «YpaBHEHMS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHUU BCErO
oOyueHusi B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM pasiele MIporpaMMbl
NPEeIyCMOTPEHO pEelIEHUE COOTBETCTBYIOMMX 3aaad. OOydyaroniuecs: OBIIaJI€BalOT
pa3sIUYHBIMU METOJAMU PEIICHUS] UENbIX, PALMOHAJIBHBIX, HPPALMOHAIBHBIX,



MOKAa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEPABEHCTB U UX cucTeM. [loaydeHHble yMEHHsI HCTIOIb3YOTCS IPU UCCIIEA0BAHUU
(GyHKLIMIA C TOMOIIBIO MPOU3BOJHOM, PEIIeHUH MPUKIAJHBIX 3aa4 M 3a/ay Ha
HaxOXXJIEHUE HauOOJBIIMX W HAUMEHbIIMX 3HaueHu ¢QyHkuuu. JlaHHas
coJiepKaTesbHas JIMHUS BKIIOYaeT B ce0s Takxke (OpPMUPOBAHHE YMEHH
BBIIOJIHATH pacu€Tel Mo QopMmyiiaMm, NpeoOpa3oBaHMs LEIbIX, PAlUOHAIbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHM, a TaKKe BBIPAXKEHUH,
collepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuasa  IPOUCXOJWUT  JAJbHEWIIEeEe  pa3BUTUE  AJITOPUTMHUYECKOIO U
aOCTPakTHOTO MBILIUICHUS Yy4Yalluxcs, (QOPMUPYIOTCS HaBBIKU JI€IYKTHBHBIX
paccyxJeHuid, paboTbl C  CHUMBOJBHBIMM  (opmMaMu,  MpeacTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Airedpa
npepiaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBI JJIsi PEUICHUs TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HaIrJAJHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKHU.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduUKU» TECHO
NEPEIUIETAETCA C IPYTUMHU JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33a0aET
NIOCJIEIOBATEIBHOCTD U3Yy4YECHUS MaTepuaia. N3yuyenue CTEIICHHOM,
MOKa3aTesIbHOM, JJOrapu(MUUYECKON U TPUTOHOMETPUUECKUX QYHKIUN, UX CBOMCTB
U rpaMKoB, UCIOJb30BaHUE (DYHKIMI JUIsl pEIIeHUs 3aJad U3 JIPYrux y4eOHbIX
IIPEJAMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMAaTUYECKUM aHAIM30M,
TaKk U C pElIeHHEM ypaBHEHUN M HepaBeHCTB. lIpu 3TOoM Oonbllloe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIEAOBATh IMOJYYEHHbIE (PYHKUIUHU, CTPOUTh HX
rpaduku. Marepuan 3TON cofep>KaTebHON JIMHUU HAIEJeH Ha Pa3BUTHE YMEHUUN
U HAaBBIKOB, ITO3BOJISIOIIMX BBIPAXXATh 3aBUCUMOCTHM MEXKIy BEIWYMHAMU B
paznuyHOi (Gopme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHoW. Ero mzyuenue
CIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIIEeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxarenbHass nuHusA «Hauvana mMareMaTHyeckoro aHajin3a» MO3BOJIAET
CYILLIECTBEHHO PACHIMPUTh KPYr KaK MAaTeMAaTHYECKHUX, TaK U MPUKIAJHBIX 3aj]ad,
JOCTYIHBIX 00YYarolUMCs, Y KOTOPBIX MOSBISETCS BO3MOYKHOCTh MCCIIEIOBATh U
CTpOUTHh Trpa@uku GYHKIUH, ONpenesiTh HMX HauOOJbIIME W HAUMEHBIINE
3HAYEeHMsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TEN, HAXOAUTH CKOPOCTH H
YCKOpeHHsl TpolieccoB. JlaHHasg colep)kareibHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOYKHOCTH TOCTPOEHUSI MAaTeMaTHYEeCKUX MOJENeH peanbHbIX CUTyaluH,
HaXOXKJIEHUSI HaWIy4dllero PEIIeHHs B NPUKIAJAHBIX, B TOM YHCJIE COLMAIBHO-
HDKOHOMHUYECKHUX, 3a]a4ax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOTO aHaIM3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATIbHO-JIOTMYECKOTO U KPEaTUBHOTO



MBIIUIEHUS, (OPMUPOBAHUIO YMEHMI pACIO3HABATh MPOSIBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TeXHUKe U uckyccTtBe. OOywaronuecs y3HAIOT O
BBIJIAIONIUXCSI PE3yibTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, ¥ UX aBTOpax.

CopeprkaTenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTAaM  TEOPHH  MHOXECTB.  |€OpETHKO-MHO)KECTBEHHBIC
MIPEICTABIICHUS TTPOHU3BIBAIOT BECh KypC IIKOJIBHOWM MAaTeMAaTHKU WM IPEIararoT
HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIONUN BCE pa3/eibl MATEMATHKU U €€
MPWIOKEHUN, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUYECKHE JUCIUIUIMHBI B €IUHOE
nemnoe. [loaTroMy Ba)XHO JaTh BO3MOXKHOCTH IIKOJBHUKY IOHUMAaTh TEOPETUKO-
MHOYKCCTBEHHBIM S3bIK COBPEMEHHON MaTEMaTUKH M HCIIOJIb30BaTh €ro s
BBIPKCHUSI CBOUX MBICIICH.

B kypce «AnreOpa m Hadama MaTEMaTUYECKOTO aHaIu3a» MPHUCYTCTBYIOT
TAaKk)K€ OCHOBBI MaTeMaTHYECKOTO0  MOJCIMPOBAHUS, KOTOPHIE MPHU3BaHBI
c(hOpMHPOBATh HABBIKU MTOCTPOSHUS MOJICIICH peabHbIX CUTYAIlUi, UCCIICTOBAHMSI
ATHX MOJENIed C MOMOIIBIO ammapara anareOpbl U MaTeMaTHYeCKOro aHaln3a U
WHTEPIPETAUNA TIOTYYCHHBIX PE3yibTaToOB. Takue 3ajjaHusl BIUIETCHBI B Ka)KIbIN
U3 pa3zesioB IPOrpaMMBbI, IOCKOJIBKY BECh MaTepHall Kypca IMUPOKO UCTIONb3YETCsI
JUTSL pelIeHUsT IPUKIAAHBIX 3a1a4d. [Ipy pelreHnn peanbHbIX MPAKTHICCKUX 3a1ad
ydamiecs: pa3BUBAIOT HAOMIOAATEIHHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HWCIONB30BATh AHAIOTHIO, O0000MATh M KOHKPETH3UPOBATH
npobiemy. JlesaTenbHOCTh MO0 (OPMUPOBAHUIO HABBIKOB DPEUICHUS TPUKIIATHBIX
3aJa4 OpraHu3yeTcs B MPOIECCe M3YYCHUS BCEX TeM Kypca «Ajredpa u Hayana
MaTEeMaTHYECKOTO aHATTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha W3ydeHHE Kypca ainreOpsl W Hadadl MaTeMaTHYeCKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hejento B 11 kiacce, Bcero 3a jBa roja ooyuenus — 170 yacos.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

Yucjia ¥ BBIYUCTICHUA

PaunonanbHble yncia. OOBIKHOBEHHbIE U JECATUYHBIE IpOOH, MPOLIEHTHI,
OeCKOHEYHbIE  IepuoauYeckue  Apodu. ApudMeTHuecKkue  omnepanuu  C
palMoOHAIbHBIMU YMCJIaMU, TPeoOpa30BaHusl YUCIOBBIX BhIpakeHUH. [Ipumenenue
IpoOeil ¥ MPOUEHTOB JUIsl PEIICHUs MPUKIAJAHBIX 33/lad U3 Pa3jIudHbIX OTpaciei
3HaHUM U PEATbHOM KU3HH.

JlelictBuTenbHbIE 4Yucaa. PamuoHanbHblE W MPPALMOHAJIBHBIE YHCIIA.
ApudmMeruueckue orepanuu ¢ JEHCTBUTEIbHBIMU uuciaMu. [IpuOnmxéHHbie
BBIYMCJIEHUS, IPABWIA OKPYIJIEHUS, TPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Cremmenp ¢ menbiM  mokaszareneM. CrammaptHas  (opma  3ammcu
JeHCTBUTENBHOTO uucia. Vcmonb3oBaHue MOAXOAsAmied  (GopMbl  3amUCH
NEUCTBUTENBHBIX YHUCEN ISl PELICHHS TMPAKTUYECKUX 3a/1ad U MPEICTABICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremenu.  [leiictBus ¢
apu(MeTHYeCKUMU KOPHSMHU HaTypaJIbHOM CTENEHHU.

CuHyC, KOCHHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
aApPKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHEeHUS U HEPABEHCTBA

ToxnaecTBa 1 TOXKAECTBEHHbIE TPe0Opa30BaHMUSL.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHU. OcHOBHBIE
TPUTOHOMETPUUECKHE (POPMYJIBI.

YpaBHEeHHE, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pEIICHUE HEPAaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPaBHEHU U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7ad
M 33]1a4 U3 PAa3IMYHbIX 00JIacTel HAyKU U PeasIbHON KU3HU.

DYyHKIUU U TPaPUKH

OynkIusa, crnocoObl 3amanHus Gyaknuu. [paduk  yskmuu. BzanmHO
oOpaTHbIe (PYHKITUH.

OO6nacth ompeneneHuss ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu yHkumm.
[IpomexyTku 3HaKONOCTOAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CreneHHas (pyHKIMS ¢ HATypaJbHBIM U LIEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpauK KOpHS 7-Ol CTEIEHHU.



TpuroHomeTpudeckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKHUX
(yHKITUH 9YUCIIOBOTO apryMEHTA.

Hayaja MmaTeMaTH4Y€eCKOIo aHAJIN3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIeJOBATEIbHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIBHOCTH.

Apudmernueckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBaromast
reomeTpudeckas nporpeccusi. CymMma 0€CKOHEYHO yOBIBAIOIIEH reoOMETpUYECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. Mcmonb30BaHWE Tporpeccuu s
pEIIEHUS peAIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHo2KecTBa U JIOTHKA

MHOK€eCTBO, olepanuyd HajJ MHOXXecTBaMu. Jlumarpammsl Jiisiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara s ONMCAaHHUS PeallbHbIX
IIPOIICCCOB U SBJICHUH, TP PEIICHHUH 3aJ1a4 U3 IPYTUX YICOHBIX IIPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciaa u BBIYMCICHUS

HarypanbHubie u nensie uyncina. [IpusHaku 1ea1mMoCcTy LEIbIX YUCEIL.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTenaeM. CBOICTBA CTENEHMU.

Jlorapudm uncina. JlecITUUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHEeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHH, COACPKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUM, COJEPKAIIUX CTENEHH C PAIMOHAIbHBIM
MTOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUs U HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHMU. PellleHne MpUKIagHbIX 33a/1a4 C IOMOIIBIO
CUCTEMBI JIMHEHWHBIX YPaBHEHUN.

CuHcTeMbl M COBOKYITHOCTH PALlMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady W3 Pa3Iu4HbIX 00JlacTell HayKHM W peajbHOU
KU3HU.

DOyHKUMHA U TPaPuKu

Oyuknus.  [lepuomnueckne  dynkuuu. [IpomMexyTKM  MOHOTOHHOCTH
¢byHkuuu. Makcumymbl 1 MUHUMYMbl (QyHKUMU. HamOosbliee W HauMeHbIlee
3HaYeHHe (PYHKIHUU HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMHM, UX CBONCTBA U TpadUKH.

[TokazarenbHas u norapudpmMuyueckas GyHKIMU, UX CBOWCTBA U IPAPUKH.



Hcnonp3oBanne rpa@ukoB PYHKIUN JUIsl PEIICHUsS YPaBHEHUW U JIMHEWHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GyHKIOUN JUIsT HCCIEIOBAHHUS TMPOIECCOB MU
3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT NpPH PEHICHUM 3aJad U3 JIPYruX y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HU.

Hauana MaTeMaTH4eCKOro aHajan3a

HenpepoiBHble pyHKIMH. MeTOA UHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

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

[IpousBoaHble  dJME€MEHTAPHBIX  QYHKIUNA.  DoOpMynbl  HAXOXKACHUS
MPOU3BOJAHON CYMMBI, IPOU3BEICHUS U YACTHOTO (PYyHKIUH.

[IpumeHeHne nNpou3BOAHON K MCCIEN0BAHUIO (DYHKIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxxienne HanbobIero 1 HaMMEHbIIETro 3HaueHus: QyHKIMHU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXO0XKACHUS HAWIY4dIlEero pEUlIeHUs B
NPUKIIAHBIX 3aJa4yaxX, Ui ONPENENICHHs CKOPOCTH MpoLecca, 3aAaHHOTO
dbopmyIoif umu rpaduKoM.

ITepBooOpa3zHas. Tabnuia mepBooOpa3HbBIX.

Wurerpan, ero reoMerpuyeckuid U (usmdeckuid cmbicia. Beruucnenue
uHTerpana no gopmyne Herorona—IJleiiOHua.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera «MaremaTuka» JOJDKHO 0OecreunBaTh
JOCTIKEHNE Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusl CISAYIOMNUX JIHIHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUS MPOrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yHTCS:

I'paxxtaHckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUKA O0YYAIOIIETOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO 4YjJ€HAa POCCUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHl U TMp.), YMEHHEM
B3aMMOJICMICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C UX
(YHKIUSMHU 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaX)AAaHCKON HIACHTHUYHOCTH, YBAKCHHUS
K IIPOIIOMY M HACTOSIILIEMY POCCUMCKONW MaT€MaTHKH, [IEHHOCTHBIM OTHOLICHUEM
K JOCTHXKEHUSAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YECKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JOCTHXXEHHU B JPYTMX HayKaxX, TEXHOJIOTHUSX,
chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JOTHYECKOTO TIOBEACHMS,
CBSI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JTIOCTUKEHUN HAYKU U AESATEIbHOCTBIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OyAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pEIIEHNH, pacCcyxXICHUN;
BOCTIPMMMYHBOCTBIO K MATEMaTUYECKHUM aCIleKTaM pa3jInuHbIX BUJOB UCKYCCTBA.

Dr3MYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpECcax 370pOBOro U 0€30MacHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHMUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/bIXa, peryisipHas dusnueckas aKTUBHOCTB); (du3nUecKoro
COBEPILIEHCTBOBAHU, pu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHHUE:



TOTOBHOCTBIO K TPYZY, OCO3HAHMEM LIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  JESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieii npodeccun W pean30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIaHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTUYecKoMy OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU >KWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTeMaTHYECKOM HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJIOTMUYECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa HSKOJOTMYECKHX MpoodIieM;
OpHEHTAlMell Ha NPUMEHEHUE MATEMATHUYECKHUX 3HAHUM IS PEIICHHs 3a1ad B
o0lacTh OKpyXKawlled cpeabl, IJIaHUPOBAHUS IOCTYIIKOB M OIEHKH HUX
BO3MOXHBIX ITOCJIECTBUM JIJI1 OKPYIKAIOLIEU CPEBI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM M  OOIIECTBEHHONM MpPAaKTHUKH, MNOHUMaHUEM
MaTEMaTUYECKOM HayKd Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTAloB €&
pa3BUTHA M 3HAYMMOCTH I Pa3BUTHS UUBWIA3ALWH, OBJIAJCHUEM S3BIKOM
MaTeMaTUKM W MAaTeMaTUYECKOW KyJIbTypOHW KakK CPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBISATH IPOEKTHYK) M HCCIEAOBATEIbCKYIO ACATEIbHOCTD
WHJIUBUYyaJbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusIMuU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vnusepcanvuvie = nosmasamenvuwvie  Oeiicmsus,  obecneuusaiom
Gopmuposarue 0A308bIX KOSHUMUBHBIX HNPOYECCO8 00VUaAOWUXcs (0c80eHue
Memoo0o8  NO3HAHUS  OKpyXcarmwezo  Mupa;,  HnpuUMeHeHue  J102U4ecKUx,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBsbie noruueckue AEUCTBUSA:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU; (POPMYIHPOBATH
OTIpENeICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MPHU3HAK
KJaccu(uKaIuy, OCHOBAaHUSA Jis OOOOIICHWS W CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTENbHbIE U OTpHUIATENbHBIC, €IMHUYHBIE, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBEISIBIIAITh ~ MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHMEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIFOUSHU 110 aHAIOTHH;
MIPOBOIUTH CaMOCTOSATEIILHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEP)KJICHUH (MIPSAMBIE U OT MPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpATh HaWOoOJIee MOAXOMAIMNNA C YYIETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBrle ucciienoBarenbCKue IEUCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUE MPOTHUBOPEUUE, NpOoOIeMy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOATEIHHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
Oo0OBEKTa, SABJICHHS, MPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BbEKTaMHU, SBJICHUSMU, IPOIIECCAMU;

CaMOCTOATENTHHO (POPMYIIUPOBATH OOOOIIEHHS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTUE MPOLECCA, a TAKKE BBIIBUIaTh
MIPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Paborta ¢ nundopmarmeii:

BBISIBIIATh JIepUIMTBHl MH(DOpPMALMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a1a4u;

BbIOMpaTh  MHPOPMAIMIO U3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpMAIUIO
pa3IUYHBIX BUAOB U (OPM IIPENICTABIICHHUS;

CTPYKTYpUpPOBaTh UHGOPMAIUIO, TPEJCTABIATh €€ B pa3InyHbIX (popmax,
WJUTIOCTPUPOBATH Tpaduuecky;



e OIICHUBATH HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEIIEHO
chOopMyITMPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKAmMUGHbBlE  Oelicmeus, o0becneuusaom

chopmMUpo8aHnoCcms COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

Obuenue:

e BOCIpUHUMATh H (OPMYJIUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBHSIMHU | IIEJISIMH OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yIbTaT;

e B XOJIe OOCYXKJICHHSI 3a7aBaTh BOIPOCHI TI0 CYIIECTBY O0CYKIaeMOM TEMBI,
POOJIEMBI, peracMou 3aa4r, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA IIOUCK
pEIICHMS; COMOCTaBIATh CBOM CYXIEHHUS C CYXICHUSAMH JIPYTHUX
YYaCTHUKOB JHAJIOTa, OOHApYXUBATh Pa3IMYUEe M CXOJCTBO TO3UIUH; B
KOppeKTHOH popme popMyTHUpOBaTH pa3HOTIIACHUS, CBOU BO3PAKCHUS;

e TMpPEACTAaBIATh  Pe3yJbTaTbl  pEHIeHUs  3aJayd,  HKCIEPUMEHTa,
UCCJENIOBAHMS,  NIPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C yU4ETOM 3a/]1a4 NMPE3EHTAIMN U OCOOEHHOCTEHN ay TUTOPHUH.

CoTpyaHu4ecTBoO:

e IMOHMMATh M  HCHOJB30BATh  MPEUMYyIIECTBA  KOMaHIHOH U
MHIUBUYAJIbHOM paOOThI PU PEIICHUH YUEOHbIX 3a7a4; IPUHUMATD LIEJIb
COBMECTHOM JEATEIIBHOCTH, IUIAHUPOBATh OPraHU3alM0 COBMECTHOU
paboThl, pacrpenensTh BUAbl paboT, JOrOBApUBATHCS, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e y4acTBOBaTh B IPYMIOBBIX (popmax paboThl (00CyXI€HUsI, 0OMEH MHEHUH,
«MO3rOBbI€ IITYpPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOTHl U
KOOPAMHUPOBATb CBOM JEHCTBUS C JAPYTUMHU YJI€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

3) VHueepcanvnvie  pezynamueHuvle deticmaus, obecneuusaiom
dopmuposanue cCMblCIO8bIX YCMAHOBOK U HCUHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranuzanusi:

COCTAaBJIAThH IUIAH, AJITOPUTM PEUIEHUS 3a/1a4, BBIOUPATh CIOCOO PEIICHUS C
y4E€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIB:

e BIJIAJIETh HAaBbIKAMHU IO3HABATEIBHON pe(dieKcur Kak OCO3HAHHS
COBEPIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BIAJE€Th CHOcO0aMU  CaMOIIPOBEPKM, CAMOKOHTPOJS Mpolecca U
pe3ysbTaTa pelieHus MaTeMaTHYeCKOH 3a1auu;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a1aud, BHOCHTb KOPPEKTHUBBI B [EATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, JAaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOro Kypca «Anredpa U Hayala MaTEMaTHYECKOTO aHaIu3a»
Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHMs JOJKHO OOECIEeYMBATH JTOCTHKCHHE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

10 KJTACC

Yuciaa v BIYUCICHUSA

OnepupoBaTh TNOHATUSAMM: PAUUOHAIBHOE M JCHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAsI M IECATUYHAsS IPOOb, MPOIECHTHI.

Beimonuate  apudmernyeckre  onepaldd  C  PAMOHAIBHBIMU U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BoimonHsaTh TpUOIMAKEHHBIE BBIUUCICHUS, UCIIONB3YS MpaBujla OKPYTJICHHUS,
JeNaTh NPUKHUIKY U OLIEHKY PE3yJIbTaTa BHIUYUCICHUMN.

OnepupoBaTh MNOHSATHUSIMU: CTEIEHb C LEJIbIM IOKa3aTeleM; CTaHIapTHas
dbopma 3ammMcu JAEUCTBUTEIIBHOTO YHCIA, KOPEHb HATYPAIbHOW CTEIICHH,
MCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH EHCTBUTEIBHBIX YUCET JUIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U IPEJCTaBJICHUS JaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIJIa;
MCITOJIB30BATh 3aMKCh MPOU3BOJIBLHOTO yTiia Yepe3 00OpaTHbIC TPUTOHOMETPHUCCKHE
GyHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHSATUAMU: TOXIECCTBO, YPaBHECHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIBbHOE, UPPALIMOHAIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

Breinonuate npeobpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUW M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimoHATh  TpeoOpa3oBaHMs IEIbIX, PANMOHATIBHBIX W HPPAIMOHAIBHBIX
BBIDKCHUM M pelaTh  OCHOBHBIE  THUIIBI  LEJIBIX, pPAalMOHAIbHBIX U
UppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHTh YpaBHEHHSI 1 HEPABEHCTBA JJISI PELIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 33]1a4 U3 Pa3INIHbIX 00JIaCTe HAYKH U PEATbHOU KU3HH.



MopnenupoBaTh peaibHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPAQXKEHMSI, YpPaBHEHHs, HEPaBEHCTBAa [0 YCIOBUIO 3aJayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOJIb30BAHUEM allapaTa anreopsol.

DYyHKIUU U TPAaPUKH

OnepupoBath MOHATUAMH: (YHKIUS, CIIOCOOBI 3a7aHusi (QYyHKIMH, 00JIacTh
ONpe/eNICHUs] M MHOXECTBO 3HayeHUM QyHKuMH, Trpaduk (QyHKIHMH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIHMH, HYIU
GyHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku pyHKUNN AJIs peLICHUs] YpaBHEHUI.

Crpoutb 1 uuTaTh rpaduku JTUHEHHON (DYHKIMM, KBaAPAaTUYHOU (DYHKIIMH,
CTENEHHOW (PYHKIMU C IIEJIBIM NTOKA3aTEIEM.

Hcnonp3oBath rpaduku (QyHKUMA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU peUIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U pealibHOM
’KU3HU; BBIpAXKaTh (DOpMyrIamMu 3aBUCIMOCTH MEX]Ty BETHIHMHAMH.

Hauaja maTeMaTH4yecKoro aHajau3a

OnepupoBaTh MNOHATHUAMHU: TOCIEAOBATEIbHOCTh, apUPMETHUecCKas U
reoMeTpUYECcKas IpOrpeccum.

OnepupoBaTh TMOHATHSIMH: OECKOHEUHO YOBIBaOIIas TeOMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yObIBatOUIEH r€OMETPUUECKON MPOTPECCUM.

3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU.

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

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMH: MHOKECTBO, ONE€paIK HaJl MHOKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil  ONMCaHUs
pealbHBIX TPOIECCOB M SBICHUH, MPU pEIICHWH 3a1ad W3 JAPYTUX YYIeOHBIX
MPEIMETOB.

OnepupoBaTb  NOHATUSMHU: ompejesieHue,  Teopema,  CJENCTBUE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucaa v BbIYMCTEHUS

OnepupoBaTh TMOHATHUAMH: HATypalIbHOE, II€JI0€ YHUCIIO0; HCIOIb30BaTh
MPU3HAKU JETUMOCTHU TENBIX YUCEII, PA3JIOKCHHE YUCIIa HA TIPOCTHIE MHOKUTEIH
JUIS perieHus 3aad.

OnepupoBatTh MOHSATHEM: CTETICHD C PAITMOHAIBHBIM TTOKA3aTEIIEM.

OnepupoBaTh MOHATUSMU: Jorapu(M UHCIa, ECATUYHBIE U HATypajbHBIC
J0TapuQpMBbI.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsTh cBoOMcTBa CTemeHM i1 NpeoOpa3oBaHUsl  BBIPAKEHUM;
ONEPUPOBATh MNOHATUSAMM: TOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; PELIATH
OCHOBHBIE THUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bomonusate mnpeoOpa3oBaHMsl  BBIpOKEHHUH, cojAepKalluxX Jorapudmer;
ONIEpUPOBATh NOHATUAMHU: JIOTAPUPMHUUECKOE YpPAaBHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI TIOTapU(MUUYECKUX YPABHEHUI 1 HEPABEHCTB.

Haxoaute pemenus npocTenmmx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEMHBIX YpPAaBHEHUU U €€ DEILCHHUE;
UCIIOJIb30BAaTh CUCTEMY JIMHEHUHBIX YPABHEHUN [UIA PEILICHUSA TPAKTUYECKUX 3a/1a4.

Haxomuts peuieHus npoCTEUIINX CUCTEM M COBOKYIIHOCTEH PalOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peaibHblE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAXKCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJayy,
MCCJIEeI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM anmnapara aareOpsl.

DYyHKIUU U TPAPUKH

OnepupoBaTh MNOHATUAMU: TEpUOAMYECKas  (QYHKUUS, TMPOMEXYTKU
MOHOTOHHOCTH (YHKIUH, TOYKH OKCTpeMyma (yHKUMH, HaumOojbliee WU
HauMeEHblllee 3HAYeHUS (PYHKUMHM Ha TMPOMEXKYTKE; HCIOIb30BaTh UX IS
UCCIeI0BaHMS (PYHKIMH, 3aJaHHON rpa)uKOM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKA3aTENbHOM, JIOTapu(PpMUUYECKONH U
TPUTOHOMETPUUECKUX (PYHKIUH; M300pakaTh UX HA KOOPAWHATHOW IJIOCKOCTU U
WCIIOJIb30BaTh ISl PELICHNS] YPAaBHEHNUN U HEPABEHCTB.

N300paxkaTh HA KOOPAMHATHOW IMJIOCKOCTH TpaUKH JIMHEHHBIX YPaBHEHHM
Y UCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBate rpaduku (QYHKUMHA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JTUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajm3a

OnepupoBaTh MOHATUSMU: HEMpepbiBHAs (YHKIUS; TPOU3BOJHAS (HYHKIUY;
UCIOJIb30BaTh T€OMETPUUYECKUI U (PU3UUECKUN CMBICI TPOU3BOJHON JUIsl pELICHHUS
3a7ad4.

HaxonuTe npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHI.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEOBaHMS (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTe NMPOM3BOAHYIO [UIS HAXOXKIACHUS HAWIYUYLIErO PELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMHU: TEpBOOOpa3Hasi U  HHTErpay; I[OHUMATh
reOMeTpUYeCKUi U (PU3NUECKUN CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie d7MeMEHTApPHBIX (DYHKIIMI; BBHIYHCIATH MHTETPAT
no ¢opmyisie Herorona—Jleitonuna.

Pemate mpukiagHbie 3a7a4ud, B TOM YHCIIC COIMATLHO-DKOHOMHUYECKOTO H
(bu3MYECKOro XapakTepa, CpeCTBAMH MAaTEMAaTHYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne (undgposBbie)
HaunMeHoBaHuHe pa3/iesioB U TeM MPOrPaMMbI Kourpoasnbie | IlpakTuyeckn
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI e padoThI
pecypchl
MHoOXecTBa pallMOHAIBHBIX U IEHCTBUTEIbHBIX
1 yucen. PanmoHanbHbIe ypaBHEHUS U 14 1
HEPaBEHCTBA
5 Oynkuu U rpaduku. CTEneHb ¢ ebIM 6
NOKa3aTesieM
3 ApudmeTrnueckuii KOpeHb N—Oi CTETIICHH. 13 |
HppaunoHanbHble YpaBHEHHs U HEPABEHCTBA
DopMyITbI
4 TpuroHomerpuu. TpuroHoMeTpudeckue 22 1
YpaBHEHUS
5 [Tocaen0BaTeIbHOCTH U IPOIPECCUH 5
6 [ToBTOpeHnue, 06001IeHNe, CHCTeMaTH3allUs 3 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

[TPOTPAMME




11 KIIACC

KosanuyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHnoBanue pa3iesioB 1 TeM (ungposbie)
n/n NPOrpaMMblI Bcero Konrpoausie | Mpakririeckn o0pa3oBaTebHbIE
padoThbI e padoThbl pecypebi
CreneHb ¢ pallMOHAIbHBIM I10KA3aTEIEM.
1 [TokazatenpHas pyukums. [lokazarensHbie 12 1
YPAaBHEHUSI 1 HEPABEHCTBA
5 Jlorapudmuyeckast GyHKIUS. 12
Jlorapudmuyeckre ypaBHEHUS] 1 HEPABEHCTBA
3 Tpuronomerpuyeckue QyHKIMH U UX 9 |
rpaduky. TpUroHOMeTpUYECKE HEPABEHCTBA
4 [IpousBognas. [Ilpumenenrue npou3BOIHON 24 1
5 HHTterpail u ero NpuMeHeHus 9
6 CucreMbl ypaBHEHHI 12 1
7 HartypaJsibHble U 11e51ble Ynciia 6
2 [ToBTOpenue, 06001IeHNE, CCTeMaTH3alUs 18 )
3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

[TPOTPAMME







IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

KosmuecTBo 4acoB DJIEKTPOHHBIE
Ne Jlata undpoBbie
Tema ypoka KonTpoJbHbI IIpakTHyeckue | HM3Yy4YeH
n/n Bcero o0pa3oBaTe/ibH
e padoThI padoThI us bie pecypeht
| MHO03ecTBO, OnIepalii HaJl MHOKECTBAMHU. | 0
Jnarpammbl Ditnepa—BeHnHa
Panmonanbehele yncina. OObBIKHOBEHHBIE U
2 JECATUYHBIC TPOOH, IPOLIEHTHI, 0ECKOHEUHBIE 1 0
NepUuoIM4YecKue Apoodu
Apudmerrueckue oneparnuu ¢
3 palMOHATIBLHBIMU YUCIAMH, IPe0Opa30BaHuUs 1 0
YHCJIOBBIX BBIPAXKCHUMN
[Ipumenenue apoGei ¥ MPOLEHTOB ISt
4 peuieHus TPUKIaAHbIX 33714 U3 Pa3IN4YHbIX 1 0
OTpacseil 3HaHUW U pPeaIbHOU KU3HU
[Ipumenenue apoGei ¥ NPOLEHTOB ISt
5 pelIeHus IPUKIaAHbIX 3a1a4 U3 Pa3IM4YHbIX 1 0
OTpacjeil 3HaHUW U peaJIbHOW KU3HU
6 HeiicTBuTenbHbie yucaa. PaiinonansHbie 1 1 0
UppalMOHAJIbHbIE YHCIA
. Apudmerrueckre onepanuu c | 0
JEHUCTBUTEIbHBIMU YU CIAMU
[IpuOnxE€HHbBIE BBIYMCIICHUS, TIPaBUiIa
8 OKpYTJICHUS, MPUKUKA U OIICHKA pe3ybTaTa 1 0
BBIYHCIICHHUI
9 To1eCTBa U TOXK/IECTBEHHBIE 1 0




peoOpa3oBaHus

10 YpaBHEeHHE, KOPEHb YPABHEHHUS

11 HepaBeHCTBO, pelieHne HepaBeHCTBa

12 MeTo]1 UHTEpBaJIOB

13 Perienue nenbix U ApoOHO-pAIIOHAIBHBIX
YpaBHEHUH U HEPABEHCTB
KonrpomnsHas padora o Teme "MHoxkecTBa

14 PaLMOHATIBHBIX U AEHCTBUTEIbHBIX YHUCEIL.
PannonanbHble ypaBHEHUs U HEPABEHCTB"

15 OyHKIMA, cI0cOo0bl 3a1aHUsT (PYHKIHH.
B3aumuo obpatHbie GyHKIHUU
I'padux Gpynkuuu. O61acTb onpeaesacHus u

16 MHOXECTBO 3HaueHHH (yHkumu. Hymm
¢yskuuu. [TpoMeXyTKH 3HAKOIIOCTOSIHCTBA

17 Yérable 1 HeuéTHBIE (HYHKIUU

13 Crenens ¢ nensiM nokasareneMm. CrangapTHas
(dhopma 3anucu JeHCTBUTEIHLHOTO YHCIIa
Hcnonp3oBanue nmoaxosimeii popmbl 3amucu

19 JNEHCTBUTEIBHBIX YHCEIN [T pEIICHHUs
MIPAKTUYECKUX 3aJ1a4 U IPEeJCTaBICHUS
JAHHBIX

20 CrenenHasi GyHKIHS C HaTypalbHbIM U
1esbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

1 ApudmeTnueckuil KOpeHb HaTypalbHON
CTEINICHH

2 ApudmMeTnueckuii KOpeHb HATYpaTbHOU
CTEIIeHH

3 CpoiicTBa apu(PMETHIECKOTO KOPHS

HaTypaJbHOH CTENEeHU




CaoiicTBa apu(pMETHIECKOTO KOPHS

24 HaTypaJbHOW CTENEHU

)5 CoiicTBa apu(MeTH4ecKoro KOpHs
HaTypaJIbHON CTENEHU

2 JleiicTBust ¢ apuMETHUECKUMU KOPHIMH N—
OM CTENICHU

7 JleiicTBust ¢ apuMETHUECKUMU KOPHIMH N—
OM CTENCHU

73 JleiicTBus ¢ apu()METHUECKUMH KOPHIMHU N—
OH CTENCHU

29 JleiicTBusl ¢ apuMETHUSCKUMU KOPHSIMH N—
OH CTENEHHU

30 JleiicTBusI ¢ apuMETHUSCKUMU KOPHSIMH N—
Ol CTENICHU

31 Pemenne nppanvoHaabHbIX YPAaBHEHUN U
HEPABEHCTB

39 Pemenne nppanvoHanbHbIX YPaBHEHUN U
HEPABEHCTB

13 Pemrenne nppanvoHaabHbIX YPaBHEHUN U
HEPABEHCTB

34 Pemienue nppanmoHaibHbIX YpaBHEHUN U
HEPABEHCTB

35 Peuienne nppanroHaabHbIX YPaBHEHUN U
HEPABEHCTB

36 CpoiicTBa 1 rpad)UK KOPHSI N-0i CTETICHU

37 CpoiicTBa 1 rpad)UK KOPHSI N-0i CTETICH!
KonTponbHas pabota mo teme

38 "ApudmeTrnueckuit KOpeHb N—OH CTETICHH.

HppaumoHnaibHble YpaBHEHHUS] M HEPaBEHCTBA"




CI/IHyc, KOCHHYC U TaHT'CHC YN CJIOBOT'O

39 1 0
apryMeHra

40 CuHyc, KOCHUHYC ¥ TaHT'€HC YUCIIOBOTO 1 0
aprymMeHra

A1 ApKcUHYC, apKKOCHHYC U apKTaHI'€HC | 0
YHCIOBOT0 apryMeHTa

4 ApKcuHYyC, apKKOCHHYC U apKTaHT'€HC | 0
YHCIOBOT0 apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

43 orpeJiesIeHue TPUTOHOMETPUYECKUX (YHKLIUH 1 0
YKCJIOBOr0 apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

44 oTpeJieNIeHe TPUTOHOMETPUYECKHUX (DYHKINI 1 0
YHCJIOBOrO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1 0

46 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI 1 0

47 OcCHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 0

48 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1 0

49 [IpeoOpa3oBanre TPUTOHOMETPUIECKUX | 0
BBIPAYKEHUI

50 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX | 0
BBIPAYKEHUI

51 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1 0
BBIPAYKEHUI

5 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1 0
BbIpQ)KEHUI

53 [IpeoOpa3oBaHue TPUrOHOMETPHUUECKUX 1 0
BbIpQ)KEHUI

54 PelieHre TpUroHOMETPUYECKUX YPAaBHEHUU 1 0




55 Penenne TpuroHOMETpUYECKUX YPABHEHUH 1 0

56 Penienue TpUroHOMeTpHUYECKUX YpaBHEHUI 1 0

57 PelieHrne TpUrOHOMETPUUECKUX YPABHEHUN 1 0

58 Penienue TpUroHOMeTpUYECKUX YpaBHEHUHN 1 0

59 PelieHre TpUroHOMETPUYECKUX YPABHEHUN 1 0
Kontponbras padota mo teme "dopmyiibt

60 TPUTOHOMETPUHU. TpUrOHOMETpUYECKUE 1 1
ypaBHeHUs"
[TocnenoBaTenbHOCTH, CIOCOOBI 331aHUS

61 MOCIEN0BaTENIbHOCTE. MOHOTOHHBIE 1 0
110CJIEI0BATEIbHOCTH
Apudmernueckas U reoMeTpudecKas

2 nporpeccuu. Vcnonb3oBanue mporpeccuu Ais 1 0
pelIeHus pealibHbIX 3aa4 MPUKIIATHOTO
Xapakrepa
BeckoneuHo yObIBaroIasi reoMeTpuiecKas

63 nporpeccusi. Cymma 6€CKOHEYHO yOBIBAIOIIECH 1 0
T€OMETPUYECKON TPOrPECCUH

64 DopmyJia CIOKHBIX MPOLIEHTOB 1 0

65 dopMyIia CI0KHBIX TPOLIEHTOB 1 0
O0600mmenune, cucTeMaTU3aIMsl 3HaHUN 32 KypC

66 anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHaJIn3a 1 0
10 kiacca

67 WroroBasi KoHTpoJbHAs paboTa 1 1
O060061eHune, cucreMaTH3alus 3HaHUH 32 Kype

68 anreOpsl ¥ HaYaJl MATEMaTHYECKOTO aHAJIn3a 1
10 kyacca

OBUIEE KOJIMYECTBO YACOB I10 68 4

[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpobHbI
e padoThbI

IIpakTH4eckune
padoThI

Jlara
HU3y4yeH
us

DJICKTPOHHBIE
undposbie
o0pa3oBaTe/ibH
ble pecypchl

CreneHs ¢ pallOHAJIbHBIM IIOKAa3aTCJIEM

CBoiicTBa CcTEIEHA

[Ipeo6pa3oBaHue BbIpaKEHUI, CopepIKaluX
paIrMOHAIBHBIC CTENIEHU

[Ipeo6pa3oBaHue BhIpaKEHUI, CoepIKaIIUX
palioHaIbHbIE CTETIEHU

(9]

ITpeoOpa3oBaHue BBIPAKEHUN, COACPIKALLIMX
palyOHAIbHbBIC CTEIEHU

IlokazaTenbpHbIE YpaBHCHHA U HCPABCHCTBA

IToxa3zaTennpHbIC YPaBHCHUA U HCPABCHCTBA

IlokazaTenpHbIE YpaBHCHHA U HCPABCHCTBA

IToxa3zaTennHbIC YpaBHCHHA U HCPABCHCTBA

— |\O [0 |2 |

ITokaszaTesbHbIC YPABHEHUSI U HEPABEHCTBA

bt | | | ] —

11

[Toka3arenbHas (pyHKIMSA, €€ CBOMCTBA U
rpaduk

12

Konrponbnas padora no teme "Creness ¢
paroHanbHbIM Noka3aTeneM. [lokazaTenbHas
¢yukuus. [TokazarenbHbple ypaBHEHUS U
HepaBeHcTBa"

13

Jlorapugm umncna

14

JlecsiTuuHbIe U HAaTYpaJIbHbIE JIOrapupMbl

15

[IpeoOpazoBanue BeIpaXxeHUM, COIepKaIINX
sorapudmbl




[Ipeo6pa3oBaHue BhIpaKEHUI, CoepIKaIIUX

16 1
sorapupMbl

17 ITpeoOpa3oBaHue BBIPAKEHUN, COACPIKALLIMX |
sorapuMbl

18 [TpeoOpa3oBaHue BBIPAKEHUN, COACPIKALLIMX 1
JorapupMbl

19 Jlorapugmuueckue ypaBHEeHHsI 1 HEpaBEHCTBA 1

20 Jlorapudmuueckue ypaBHEeHUs] 1 HEPABEHCTBA 1

21 JlorapupmMuueckre ypaBHEHMs U HEPABEHCTBA 1

y

22 Jlorapugmuueckue ypaBHeHHs 1 HEpaBEHCTBA 1

” Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U 1
rpaduk

24 Jlorapudmmueckas pyHkuus, e€ cBolcTBa U ]
rpaduk

75 Tpuronomerpuieckne GyHKINHU, HX CBOICTBA 1
u rpaduku

26 Tpuronomerpuyeckue GyHKIUHN, UX CBOWCTBA |
u rpaduku

27 Tpuronometrpuyeckue GyHKIUHN, UX CBOWCTBA |
u rpadukn

73 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA |
u rpaduku

29 IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

30 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1

31 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

33 KonTponbhas pabota mo teme 1

"Jlorapudmuueckas GyHKIHS.




Jlorapudmuueckue ypaBHeHUs U
HepaBeHCTBA. T puroHomerpuyeckue GyHKIUU
u ux rpaduku. TpuroHoMmerpuieckue
HepaBeHCTBA"

34 HenpepbiBHbIE QYHKIIUH 1

35 MeTo MHTEpPBAJIOB [UIsl PEIICHUS] HEPABEHCTB 1

36 MeTo MHTEpBAJIOB Ul PEIICHUS] HEPABEHCTB 1

37 ITpousBogHast GyHKIMH 1

38 [TpousBoHast PyHKIHH 1

39 I'eomeTpuueckuii ¥ GpU3NYECKUN CMBICIT 1
MIPOU3BOAHOMN

40 ['eomerpuueckuii ¥ GU3NUYECKUN CMBICIT 1
MIPOU3BOAHOMN

OM3BOJIHBIE AIIEMEHTAPHBIX (PYHKIMH
41 IT y 1
OM3BOJIHBIE ATIEMEHTAPHBIX (PYHKIMH

42 I1 y 1

43 [Ipon3BoHas CyMMBI, IPOU3BEACHHUS, 1
YAaCTHOTO (YHKIIHA

44 ITpon3BoHast CyMMBI, IPOU3BEACHHUS, 1
YaCTHOTO (YHKIIHMA

45 [Ipon3BoaHasi CyMMBI, IPOU3BEACHHUS, 1
4acCTHOTO (PyHKITUH

46 [IpumeHneHre mpOu3BOJHON K UCCIIEIOBAaHUIO |
(GYHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

47 [IpumeHeHre MPOU3BOJHON K UCCIIEIOBAaHUIO |
(GYHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

43 [IpumeneHnre nporu3BOJHOMN K UCCIIEI0BAHUIO |
(GYHKUIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

49 ITpuMeHeHne NPONU3BOJHON K UCCIIEIOBAaHUIO |

(GYHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI




Haxoxnenue HauOOJIBIIEr0 U HAMMEHBIIIETO

>0 3Ha4yeHHs PYHKIMH Ha OTPE3KE

51 HaxoxneHrue HaubonpIIero 1 HAMMEHbIIETO
3Ha4YeHHs (PYHKIIMH Ha OTPE3KE

5 Haxoxnenne HauOobIIero 1 HAMMEHBIIETO
3Ha4YeHHs (PYHKIIMH Ha OTPE3KE

53 Haxosxnenne HauOobIIero 1 HAMMEHBIIETO
3Ha4YeHHs (PYHKIIMH Ha OTPE3KE

54 Haxosxnenne HauOobIIero ¥ HAMMEHBIIETO
3Ha4YeHUsl PYHKLUUHU HA OTPE3KE

55 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs! PYHKLIUHU HAa OTPE3KE
[IpumeneHre nporu3BOAHOMN ISl HAXOXKICHUS
HAWJIy4ILIEero peleHus B IPUKIaIHbIX

56 3aja4ax, Js ONpeeeHHs] CKOPOCTU
npoiiecca, 3alaHHOTrO (OPMYIION HITH
rpadukoM

57 KonTponbhas pabota no teme "lIponsBoanas.
[IpuMeHeHne Mpon3BOHOMN"

58 [TepBooOpasnas. Tabauia nepBooOpa3HbIX

59 ITepBoobpasnas. Tabauia nepBooOpa3HbIX

60 WuTerpain, reomeTpudeckuil U Gu3nIecKuil
CMBICJI HHTErpajia

61 WuTerpain, reomeTpudeckuil U GuU3NIECKuil
CMBICJI HHTErpajia

2 WHuTerpan, reoMmeTpudeckuil U pu3nIecKuii
CMBICJI HHTErpajia

63 Brruncnenme unrerpaia no popmyie

Hrrorona—Jleitouuiia




64

Brrurcnenue uHTErpaia mo popmyie
Herorona—Jleiioania

65

Brrunciienre nnaTerpaia mno gpopmyie
Herorona—Jlerioauia

66

Brruncnenmne unterpaia mo ¢popmyie
Herorona—Jleiiouania

67

Cucrembl TMHEVHBIX YPAaBHEHUH

68

Cucrembl TMHEVHBIX YPABHEHUH

69

Pemenne npukiagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEHHBIX YPaBHEHUU

70

Pemenne npukiagHeIxX 3a/1a4 ¢ IOMOILIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

71

Cucrembl U COBOKYITHOCTH IIEJTBIX,
pPalMOHAIBHBIX, UPPALMOHAJIbHBIX,
MOKA3aTEBHBIX, JTOTapU(HMAIECKUX
YpPAaBHEHUM U HEPABEHCTB

72

CucteMbl 1 COBOKYITHOCTH IIEITBIX,
palMOHANIBHBIX, HUPPALMOHAJIbHBIX,
MOKa3aTeNIbHBIX, JIOTApU(DMHUIECCKUX
YpPaBHEHUUN U HEPABEHCTB

73

CucreMbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAJIBHBIX, HUPPALMOHAJIbHBIX,
MOKa3aTeNbHBIX, JOrapuHMUIECKUX
YpaBHEHUMN M HEPABEHCTB

74

CucTtemMbl U COBOKYITHOCTH IEJBIX,
paloHaNbHbBIX, UPPALUOHAIIBHBIX,
MOKa3aTEeNbHBIX, JOTapu(HMUIECKUX
YpaBHEHUU U HEPABEHCTB

75

Vcnonb3oBanue rpadukoB GyHKUUHN A7




pelIeHus] ypaBHEHUHN U CUCTEM

Hcnonw3oBanue rpadukoB QyHKIUIN AJ1s

76 pelIeHus] ypaBHEHUHN U CUCTEM
[Ipumenenre ypaBHEHUM, CUCTEM U

77 HEPABEHCTB K PELICHUIO MATEMaTHYECKUX
3a]a4 U 3a]1a4 U3 pa3IUYHbIX 00JacTell HayKu
Y PEaJIbHOMU KU3HU

73 Kontponbnas pabota nmo teme "UuTerpan u
ero npuMeHeHusi. Cuctemsl ypaBHEeHU"

79 HatypanbHble 1 Liesble yucia B 3aja4ax U3
peabHOM JKU3HU

20 HatypanbHble U Liejble Yncia B 3aa4ax U3
peabHOM JKU3HU

21 HatypanbHble U Liejble uncia B 3aa4ax U3
peabHOM JKU3HU

82 [Ipu3HaKU OENMMOCTH LEIBbIX YUCEII

83 [Ipu3HAKM JENMMOCTH LEIbIX YUCEI

84 [Ipu3HAKU JENMMOCTH LEIBbIX YUCEII

25 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHWN. Y paBHEHUS

26 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHWI. Y paBHEHUS

27 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aUs
3HAHWI. Y paBHEHUS

28 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs
3HAHUW. Y paBHEHUS

29 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs
3HaHUW. Y paBHEHHUS

90 IToBTOpeHue, 06001IeHNE, CCTEMaTH3aIUs




3HaHUW. YpaBHEHUs

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

o1 3HaHui. HepaseHcTBa :

9 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aUs 1
3Hanuii. HepaBencrsa

93 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 1
3Hanuii. HepaBencrsa

94 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs 1
3Hanuii. HepaBencrsa

95 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs |
3HaHui. Cuctembl ypaBHEHUI

9% [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHui. CucTembl ypaBHEHUIN

97 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHuW. DyHKIKUH

08 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 1
3HaHuW. DyHKIKUH

99 HTorosasi KOHTpoJIbHAs paboTa 1

100 HroroBasi KOHTpoJIbHAs paboTa 1
O06001eHue, cucTeMaTHU3alMsl 3HAaHUN 3a Kype

101 anreOphl ¥ HAYaJl MATEMAaTUYECKOTO aHaIn3a 1
10-11 kyaccoB
O60061eHue, cucreMaTH3alus 3HaHUH 3a Kype

102 anreOphl ¥ HaYaJl MATEMAaTUYECKOTO aHaIn3a 1
10-11 kyaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHUSL.
AnreOpa u Hauaja MaTeMaTUYeCKOro aHanusa (B 2 yactsx), 10-11 kmaccsl/ Yactpb
1: Mopakosuu A.T'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noj

penakuueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«MOI] MHEMO3UHA»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA
A.I'. MopakoBuu Anredpa n Havyasa aHanu3za 10-11. Meroanueckoe nocooue st

yuutenst. Maemosuna 2017

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https./resh.edu/ru
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