MYHHUIUITAJIBHOE BIO/ZKETHOE OBIIEOBPA3ZOBATEJIBHOE
YUYPEXJIEHUE

«CPEJHSISI IKOJIA Ne2 TOPOJIA IMMUTPOBI'PAIA
VIbBSSHOBCKOM OBJACTH»

) \ H A ' -

PACCMOTPEHA COI''TACOBAHA YTBEPXJIEHA

Ha 3acenadun 1HIMO JaMecTuTesieM nupekropa o YBP [Tpukazom
[portokoa No ] "./ = )

R — 77" O.B.JIpubakuna MBOY CIII No 2
o1 /,({ {/ 2023 g X ( kl‘ )
) 202! e YR !« A5, 1 7 0T 29.08.2023 No507

(;/{/4 Epmosa A.B.

PABOYAS [TIPOTPAMMA
(ID 946613)

yueOHOro npeaMera «AJiredpa u Ha4aJIa MaTeMaTHYECKOr0 aHAJIU3A.
ba3oBbiil ypOBEHb»

HanmenoBanue yueOHoro peamera AnreOpa v Havaja aHajau3a

Kiace: 10A

VYuurens: bBypkankas Cetinana FOpbeBHa

Cpox peanuzaruu mporpammsal: 2023- 2024 yueOHbIN TOT

KonmdectBo yacoB no yueOHomy miany 102 gaca B rof, (3 9aca B HEIEIO)

PaGouas mporpamma cocTaBiIeHO Ha OCHOBE (efiepalbHON pabodeit mporpaMMbl
cpeaHero oomero oopazoBanus. MatemaTtuka (0a30BbIil ypOBEHb YPOBEHbD)

Pabouyto mporpammy coctaBui (a) bypkankas C.IO.




MMOACHUTEJIBHAS 3AIIMCKA
PaGouas mporpamma cocTaBiieHa Ha OCHOBE CIIEAYIOUIUX HOPMATUBHBIX
JOKYMEHTOB:

1. ®enepanbHblil 3akoH oT 29.12.2012r Ne 273-03. «O6 o6pa3zoBaHuu B
Poccuiickon @enepanum».

2. ®enepanbHbIi TOCYIAPCTBEHHBIN 00pa30BaTENIbHBIM CTAHAAPT OCHOBHOTO
oO1iero (cpennero odiero) oopa3oBaHusl.
3. OcHoBHast 00pa3oBaTeabHas MporpaMMa OCHOBHOI'O 00IIero (CpeaHero o0Iero)
obpazoBanus MbOY CIII Ne 2
4. IIpuka3z Munuctepctsa [Ipocsemenus Poccuiickoii ®enepanuu Ne254 ot 20
mas 2020 roga "O6 yTBepkaeHUH PenepaabHOro nepeyHs yueOHUKOB,
JOMYIIEHHBIX K UCTIOIB30BAHUIO TIPU PeaTU3alUi UMEIOIINX TOCYIapCTBECHHYIO
aKKpeAUTAIlMI0 00pa30BaTEIBHBIX TPOTPAMM HAYAIBHOTO OOIIET0, OCHOBHOTO
o011iero, cpeHero oo1Iero oopa3oBaHusl OpraHU3aIUSIMU, OCYIIECTBIISIOITUMHU
00pa3oBaTeIbHYIO ACSTEIILHOCThY.
6. YueOnniit tutan MBOY CIII Ne 2 na 2023-2024 y4yeOHbl# TO/I.

B nepuon kapantuna (yCUJIEHUS CAHUTAPHO-3MHAEMHOIOTUYECKUX
MEPOIPUSATUI) 00ydeHHEe NEeTEH MOKET OCYIIECTBISATHCA B IUCTAHIIMOHHOM
pexxume. [l opraHu3anum JUCTaHIIMOHHOTO 00yUYeHUs UCTIONB3YIOTCS
cnenytomue miaropmel: «Poccuiickas anekTponHas mkona», Cepsuc «Kmacey,
obOpazoBatenbHas mwiathopma «Yuu.py», Google Forms. (1o ycMoTpeHHI0)

PabGouas mporpamma y4uebHOro Kypca «Anredpa U Hadajia MaTeMaTHIECKOTO
aHanu3a» 0a30BOro ypoBHs i oOydaromuxcs 10 kimaccoB paspaboraHa Ha
ocHOBe DenepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTA CPEITHETO
obmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEABABIIEMBIX K MaTEMaTHYECKOMY OOpPa30BaHUIO, W TPATULUNA POCCHUMCKOTO
oOpa3oBanusa. Peanmzarusi mporpamMmbl OOECIICYMBAECT OBIIAJICHUE KIIFOUEBBIMH
KOMITETEHITUSIMH, COCTaBIISIOIIUMH OCHOBY JUISl CAMOPA3BUTHS W HETPEPHIBHOTO
o0pa3oBaHus, ETOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEIHHOTO
Pa3BUTHSI JIMYHOCTH 00YYaIOIUXCS.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana mMaTeMaTUYECKOTO aHAIN3a» SIBJIAETCS OJHHUM U3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIIeil MIKOJBI, IMOCKOJBbKY, C OJHOMN
CTOPOHBI, OH oOOecneYrMBaeT HMHCTPYMEHTAJIbHYIO 0a3y Mg U3y4YeHHUs BCeX
€CTECTBEHHO-HAYUYHBIX KYPCOB, a C JAPYroll CTOPOHBI, OPMHUPYET JOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllUXCid Ha YPOBHE, HEOOXOJUMOM [IJIi OCBOEHUS



KypcoB HHGOpPMATUKH, OOIIECTBO3HAHMS, WCTOPUHU, CIOBECHOCTU. B pamkax
JAHHOTO Kypca ydalluecs OBJAJ€BalOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas popMyIupyeT CBOM JOCTUKEHUSI B MaTeMaTUUYECKOU opme.

Kypc anreOpsl 1 Hauana MaTeMaTUYECKOro aHaIM3a 3aKJIaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJAJICHUS 3aKkoHAaMU (U3UKH, XUMHHM, OWOJOTHUU, TOHUMAHUS
OCHOBHBIX TEHJCHIIMA HKOHOMHMKA U OOLIECTBEHHOW JKM3HMU, TO3BOJISET
OPUEHTHPOBATHCS B COBPEMEHHBIX IU(MPOBBHIX U KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCIIOJIb30BaTh UX B MOBCEJHEBHOM XU3HU. B TOXE Bpemsi OBlajieHUE
a0CTpPaKTHBIMU W JIOTUYECKH CTPOTMMH MaTEMaTUYECKUMHU KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKACHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETHU3AIMI0, aOCTparupoBaHue u
aHaJjoruro, GopMHUpPyeT KpeaTUBHOE U KPUTUYECKOE MBINLICHHE. B xo/e uzydenus
anreOpsl W HavyaJl MaTEMaTHYECKOro aHaiM3a B CTaplied IIKoje ydyaliuecs
MOJIy4alOT HOBBIA OMNBIT PEHICHUS MNPUKIATHBIX 3a7ad, CaMOCTOSTEIBHOTO
MOCTPOEHUS MAaTEeMaTUYECKUX MOJICJICH peajbHbIX CUTyallMd W HUHTEpHpETaluu
MOJIYYCHHBIX  PEIICHUW, 3HAKOMATCS C  MOpUMEpaMM  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TMPUPOJC, HAYKE M B MCKYCCTBE, C BBIIAIOIIUMUCS
MaTeMaTUYE€CKUMU OTKPBITUSIMUA U UX aBTOPAMM.

Kypc oOnagaer 3HAUMTENBHBIM BOCHUTATENBHBIM MOTEHIIUAIOM, KOTOPHIM
peanusyeTcss Kak uyepe3 y4deOHbI Marepuai, CIoCOOCTBYIOMIMN (hopMUpOBaHHIO
HAyYHOTO MHPOBO33pPEHHUSA, TaK U uepe3 cnenupuky ydeOHOU NesITeNbHOCTH,
TpeOyroiei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IPOJIOJKUTEIIBHOM
KOHLIEHTPAllMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJy4YEHHBIN pe3yJIbTarT.

B ocHoBe Mmertomuku oOydeHus anredpe W HadajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JAeSTEIbHOCTHBIN MPUHIIAIT O0yUYeHUS.

CrtpykTypa Kypca «Anredpa 1 Hadyajga MaTeMaTUYECKOTO aHaIN3a» BKIIIOYAET
CIEAYIOIINE COMEPKATEIbHO-METOAUYECKUE JUHUU: «YUucna M BBIYUCICHUSY,
«Dynkumuun  u  rpadukuy, «YpaBHEHHMS W HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro ananusa», «MHoxecTBa U Joruka». Bce OCHOBHbIE
COAEPKATEIbHO-METOAUYECKUE JIMHUM H3Yy4alOTCs HA NPOTSIKEHUM JBYX JET
oOydeHHs B CTapIiel IIKOJIe, €CTECTBEHHO JOTMONHSIS IPYT APYyra M MOCTETIEHHO
HACBIIASICH HOBBIMM TeMaMHM W pasgenamu. J{aHHBIA  Kypc  sIBIsETCS
WHTETPaTUBHBIM, IIOCKOJbKY OOBEAMHSET B ce0€ COJlepkKaHUE HECKOJIbKUX
MaTeMaTUYeCKUX AUCIUIUIMH: anredpa, TPUTOHOMETPHSI, MAaTeMaTHYCCKUN aHaAJIH3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydamuecsi OBIafeBalOT BcE Ooree
TUPOKUM MAaTEMaTUYECKHUM aIllapaToM, Y HUX TOCIE0BATEIbHO (OPMUPYETCS H
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYK) MOJEIb pPEaIbHOU
CUTyallud, TPUMEHATh 3HaHMs, TOJYy4YeHHbIE B Kypce «Anredpa M Hauana
MaTeMaTU4YEeCKOIr0 aHajau3a», JJIsl PEUICHUsI CaMOCTOSITEIbHO C(HOpMyIHpOBaHHOM
MAaTEMaTHYECKOW 3aJ1a4H, a 3aT€M UHTEPIPETUPOBATH MMOJYUYECHHBIN PE3YyJIbTaT.



ConepxarenbHO-MeTOANYECKAsA JTUHUA «YUucaa W BBIYMCIEHUS» 3aBEPIIACT
(opMHUpOBaHUE HABBIKOB HMCIOJIB30BAHMS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAa4yaTO B OCHOBHOW IIKoje. B crapmeil mikone ocoboe BHUMaHUE YAENSETCS
(GbOpMUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIMX B CeOs
UCIIOJIb30BAaHUE pPa3MYHBIX (OpPM 3amucu JEUCTBUTEIBHOIO YHCIA, YMEHHUE
pallMOHANILHO BBINOJIHATH JICUCTBUS C HHUMH, JA€JIaTh NPUKUAKY, OICHUBATH
pesynbrar. OOyyarolmuecs NOJYyYalOT HaBbIKM NPUOIUKEHHBIX BBIUMCICHUH,
BBITIOJIHEHUS JICMCTBUUA C YHCIIaMH, 3alHCaHHBIMHU B CTaHIAapTHOW ¢opme,
UCIIOJIb30BAHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BBIPAKEHHUII.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» pEaTU3yeTCsl Ha MPOTSHKEHUU BCETO
oOydeHMs] B CTapuied IIKOJie, MOCKOJbKY B KaXJOM paszfelie MporpaMMbl
OpEeyCMOTPEHO pElIeHHe COOTBETCTBYIOLMX 3ajay. OOydaromuecs: OBIaJeBaoT
Pa3IMYHBIMUA METOJIaMU PELICHUSI LEIbIX, PAUMOHAIBHBIX, HPPALMOHATbHBIX,
MOKa3aTeIbHBIX, JIOTAPU(PMHUYECKUX ¢  TPUTOHOMETPUUECKUX  YPaBHCHH,
HEPaBEHCTB U UX cucTeM. [lonydyeHHbIe YMEHUS UCTIOIb3YIOTCS MPU UCCIEAOBAHUH
GyHKIMI ¢ TTOMOIIBIO MPOW3BOAHOM, PENICHWU MPHUKIAAHBIX 3ajad M 3aJa4 Ha
HAaXOXJICHHWEe HauOOJBIIMX W HAUMEHBINIUX 3HaueHuW ¢yHkuuu. JlaHHas
colep)karesibHas JIMHMUS BKIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHM
BBIMIOJHATh pacu€Tel Mo QopMysaM, MpeoOpa3oBaHUsS ILENbIX, pPaAlMOHAIBHBIX,
UPPALMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAaKKE BBIPAXKCHUMU,
collepKalluX CTerneHu W Jorapudmbel. brarogaps u3ydeHuio aiareOpandeckoro
Marepuana IPOUCXOAUT  JajbHEHIIee  pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTpaKTHOTO MBIIUICHUS YyYalluxcs, (QOPMHUPYIOTCS HABBIKM JIEAYKTHBHBIX
paccyKIeHu#d, paboTbl ¢  CHMBOJBHBIMH  (opmMamu,  MpeaCcTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnrebOpa
npennaraetr d(QQeKTUBHbIE WHCTPYMEHTHI JUIS pEHICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 33Ja4, HarJIsHO AEMOHCTPUPYET CBOU BO3MOKHOCTH KakK
s13bIKa HAYKH.

CopepxarenpbHo-MeToANYEeCKass JUHUSA «DyHKIMU © TpaduKU» TECHO
MEPEILIETAETCA C IPYTUMU JIMHUSAMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
[OCJIEAOBATEIBHOCTD U3Yy4YCHUSA Marepuaa. N3yuenue CTEIIEHHOM,
MOKAa3aTeNbHOM, JIOrapu(PMUIECKON i TPUTOHOMETPUIECKUX (PYHKITHI, NX CBOHUCTB
1 TpadUKOB, WCIOIBb30BaHNE (PDYHKIMI I pemieHus 3a1ad U3 APYTUX ydeOHBIX
MPEIMETOB U PEATIBHOM KM3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M,
TaK M C PEIICHUEM YpaBHEHUW M HepaBeHCTB. lIpu 3TOM Oo0ibIIOE BHUMAaHHE
yaensercs GOPMUPOBAHUIO YMEHUS BhIpakaTh (OpMYJaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMM, HCCIEA0BaTh MOJy4YeHHbIE (DYHKUUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coaepxKaTeaIbHON JIMHUU HAllEJeH Ha pa3BUTHE YMEHHI
M HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCUMOCTA MEXAY BEIMYMHAMHU B
pazuyHON (opme: aHAIUTHYECKOM, rpaduueckoil u cioBecHOM. Ero uzydenue



CIIOCOOCTBYET  pa3BUTHIO AJITOPUTMUYECKOIO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AIlUU, UCTIOb30BAHUIO aHATIOTHH.

CopnepxarenbHas nuHus «Hauyana mMaTreMaTHyecKoro aHajiv3ay MO3BOJIAET
CYIIECTBEHHO PACIIUPHUTh KPYr KaK MaTeMaTHYeCKHX, TaK M MPHUKIATHBIX 3aj]ad,
JOCTYTHBIX 00yYarOmUMCs, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTh HCCIEAOBATh U
cTpouth Tpaduku GYHKIUN, ONpeAessITh WX HauOOIbIINE U HAUMEHBIINE
3HAYCHHsI, BBIYHMCIATH TUIOMAIN (GUTYp U OOBEMBI TeN, HAXOAUTH CKOPOCTH H
yCcKOpeHus mnpoueccoB. JlaHHas coaepikaTenbHas JUMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHHUS MaTEeMaTHYECKHX MOJENeH peallbHbIX CHUTYalluH,
HAXOKJICHUSI HAWIYUIIer0 pPEHICHUS B MPUKIAAHBIX, B TOM YHCIE COIHMAIBHO-
HKOHOMHMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEeMaTHYECKOr0 aHajnu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTMUECKOTO U KPEaTUBHOTO
MBILIUICHUS, (OPMHUPOBAHWIO YMEHHUW paClO3HABATh TPOSIBICHUS 3aKOHOB
MaTEeMaTUKA B Hayke, TeXHUKe M wuckyccTtBe. OOyyaromiyecss y3HalOT O
BBIJIAIONINXCS PE3yiIbTaTax, MOJYUYEHHBIX B XOJE pPa3BUTUS MAaTEMaTHKU Kak
HaYKH, U UX aBTOpax.

CopeprxarenbHO-MeToANYECKas: JTUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
NOCBSIIIIEHA  DJIEMEHTaM  TEOPUU  MHOXKECTB.  T€OpeTUKO-MHOXKECTBEHHBIE
NPEJICTABIICHUSI TIPOHU3BIBAIOT BECh KYpC IIKOJLHONW MaTeMaTHKW M IMpeJiararoT
HaumboJee YHUBEPCATBbHBIN S3bIK, O0OBEAUHSIONINN BCE pa3zesibl MaTEMAaTUKH U €€
NPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIEe MAaTEMAaTUYECKHE AMCIUIUIMHBI B €IMHOE
nenoe. [losTromy BakHO N1aTh BO3MOXKHOCTh HIKOJBHUKY MOHMMATh TEOPETHKO-
MHOKECTBEHHBI $3BIK COBPEMEHHOW MAaTeMaTHKH W HCIOJIb30BaTh €ro Juis
BBIPQYKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hadama MaTEMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT
TAaK’KE OCHOBBI ~MAaTEMAaTHYECKOTO  MOJICTUPOBAHMS, KOTOPbIE TPU3BAHBI
c(hopMHUPOBATH HABBIKK TTOCTPOCHUSI MOJIENIEH pealbHbIX CUTYaIlui, UCCIEAOBAHMS
TUX MOJeNiel C MOMOIIbIO almapara ajreOpbl U MaTeMaTH4YeCKOro aHajlu3a |
MHTEPIPETALNU MOTYYCHHBIX pe3yiabTaToB. Takue 3aaHus BIUIETEHBI B KaXKblil
U3 pa3/esioB MPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCHOIb3YETCs
JUTSL pellieHusl MPUKIaAHBIX 3a7a4d. [Ipu pemennn peanbHbIX MTPAKTUYECKUX 3a7ad
yyaliecs: pa3BUBAIOT HAOMIONATENbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIONb30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETU3HPOBATH
npobieMy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcsl B IMpoliecce M3ydeHHUs BceX TeM Kypca «Anredpa um Hayana
MaTEeMaTHYECKOTO aHaTN3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE



B yueOHOM miaHe Ha M3ydeHHE Kypca anreOpbl M Hadal MaTeMaTUYecKOTo
aHanu3a Ha 0a30BOM ypOBHE OTBOAMUTCA 2 4vaca B Henemto B 10 kmacce, HO 1O
yueOHomy mmany MBbOY CHI Ne2 otBoautcs 3 yaca B Heaemnto (102 vaca B roxn)

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIE U JICCATUYHBIC JAPOOU, MPOIICHTHI,
OCCKOHEUHbIE  TIepuoAMYecKue  Japodu. Apudmernyueckue  omnepamuu  C
palMoHaIbLHBIMU YHUCIIaMH, TIPE0Opa30BaHMs YUCIOBBIX BhIpakeHui. [Ipumenenue
Jpo0eil U MPOIEHTOB JJIsl PEIIeHUs MPUKIAIHBIX 3a/lauy U3 Pa3IU4YHBbIX OTpaciien
3HAHUW U PEaIbHOM KU3HH.

JlelicTBUTENbHBIE 4MCla. PalMoHalbHbIE W HPpPALMOHAIBHBIE YHUCIA.
ApudmMeTndyeckue omnepanuu ¢ JACHCTBUTENbHBIMH 4HciIaMu. [IpubmmkEHHbIC
BBIYMCIICHUS, TIPAaBUiIa OKPYIJICHUS, IPUKUIKA U OLICHKA PEe3yIbTaTa BEIYMCICHUI.

Crenenb ¢ nenbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHucna. Mcrmonb3oBanue momxojsuieli  QopMmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHHsS MPAKTHYECKUX 3aJad M MPEICTaBICHUS
JAHHBIX.

ApudmeTndeckuii  KOpeHb  HaTypallbHOM  cTemeHu.  JleWcTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJbHON CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30OBaHUSI.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETpUYECKHUE (POPMYIIHIL.

YpaBHEeHHE, KOpE€Hb YypaBHEHHMs. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Metox HHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YpaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHoMeTpU4ECKUX ypaBHEHU M.

[IpruMeHeHne ypaBHEHHUM M HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeabHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukuus, crnocodbl 3amaHus ¢GyHkuuu. [papuk dyHkuuu. B3auMHo
oOpatHble (QyHKIUY.

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHui Qynkuuu. Hynu dyHkmuu.
[TpomexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.



CrenenHas QyHKIMSI ¢ HATypallbHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpadux. CoiicTBa U rpa@uK KOpHS N-OW CTENEHU.

Tpuronomerpruyeckass OKpPY>KHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(YyHKIUH YMCIIOBOTO apryMEHTAa.

Hauana mateMaTH4ecKoOro aHajamnsa

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC MMOCJIEOBATEIHLHOCTH.

ApudmeTndeckas u reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBArOIIEH Te€OMETpUUYECKOM
nporpeccun. @opmyna CIOXKHBIX MNPOUEHTOB. Mcmnosib30BaHWE TPOrpeccuu s
pellIeHus pealibHbIX 3a7]a4 MPUKIAJHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHOk€eCTBO, Omnepaluu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpruMeHeHrEe TEOPEeTUKO-MHOKECTBEHHOI'O ammnapara JJisi ONUCAHUs pPealibHbIX
IIPOIIECCOB U SIBJICHUM, TIPU PEIICHUH 33129 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

IINIAHUPYEMBIE PE3YJIBTATDBI

OcBoeHune y‘I€6HOFO nmpecamMeTa «MartemaTuka» JOJIDKHO o0ecreYnBaTh
AJOCTHKCHHUC HAa YPOBHC CPCIHCTO 06I[I€FO O6p&30BaHI/IH CIICOYIOMUX JTUNIYHOCTHBIX,
MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6paSOBaT€HLHLIX PE3YJIILTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJbTAThl OCBOCHHS IIPOrpaMMbl y4eOHOTIO IMpeaMeTa
«MaTteMmaTrKa» XapakTepHU3yIOTCS:

I'paxknaHckoe BOCTIMTAHUE:

c(hOopMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMHA 00YJAIOMIEerocss KaKk aKTHBHOTO
M OTBETCTBEHHOIO WICHAa POCCHUHCKOrO OOIIeCTBa, MPEICTABICHHEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHHPOBAHHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
MpoIeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMPOCHI W TP.), YMCHHEM
B3aMMO/JICMICTBOBATh C COLUMAJIbHBIMA HMHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIMAMA 1 Ha3HAYCHHUCM.

[TarproTyeckoe BOCIIUTAHUE:

c(hopMHUPOBAHHOCTHIO POCCHICKON TPaKTaHCKON UISHTUYHOCTH, YBAXKCHHUS K
MNPOLLJIOMY Y HACTOSIEMY POCCUHUCKOW MaTEMATHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHHUSIM POCCUHUCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOM IIIKOJIbI,
K HCIIOJB30BAHUIO 3THX JOCTHKEHUH B JPYrMX HaykKax, TEXHOJOTHSIX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA



OCO3HAHUEM JIyXOBHBIX LIEHHOCTEN POCCHICKOrO Hapoza;
c(OPMHPOBAHHOCTHIO  HPAaBCTBEHHOI'O  CO3HAHUSA, OSTUYECKOTO IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUN HAYKU U JESATEIBHOCTBIO
Y4€HOI0; 0CO3HAHUEM JIMYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OyayIIero.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHpPY, BKIIOYAS ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, pelLIeHu, pacCyXICHUM;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

®du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHSI MPUMEHATH MaTeMaTHYeCKue 3HaHUS B
UHTepecax 30pOBOro U 0e30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE MUTaHUE, COANIAHCUPOBAHHBIA PEKUM 3aHATHH U

OTAbIXA, peryirsipHan q)HBquCKaH aKTI/IBHOCTB); (bHSI/I‘{eCKOFO
COBCPIICHCTBOBAHMN, Ipu 3aHATUAX CIIOPTHUBHO -OB)IOpOBHTCHBHOﬁ
ACATCIIBHOCTBIO.

TpynoBoe BocniuraHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTU TPYAOIIOOMS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESITENIbHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U e€ MPHIOKEHHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccur U peaqn30BbIBATh COOCTBEHHbIE >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTE€MaTHYeCKOMYy O0Opa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEH JKU3HMU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 33724 MaTEMAaTUUECKON HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTHYECKON KYyJIbTYpbl, MOHUMAHHEM BIUSHUS
COLMAJIBHO-3KOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOM
Cpelbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa OSKOJOTUYECKUX TMpoliieM;
OpHEHTAallME HA NPUMEHEHUWE MATEMATHYECKUX 3HAHWUW Ui pELIeHUs 3a1ady B
0o0JacTH OKpYy)Karommiell cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB H OICHKA UX
BO3MOXHBIX ITOCJICICTBUU 111 OKPYKAIOLIEH CPEIbI.

[{erHOCTM HAYYHOTO MTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM H  OOIIECTBEHHOW MPAaKTUKH, [MOHUMAaHUEM
MaTeMaTHYeCKONM HayKd Kak cgepbl YeIOBEUECKOW eATeTbHOCTH, JTamoB ¢
pa3sBUTUS WM 3HAYUMMOCTH JUISI DPA3BUTHUS LMBUJIM3ALHMH; OBJIAJCHUEM SI3bIKOM
MAaTEMAaTHKA M MaTEMATUYECKOM KYJIbTypPOM KakK CPEACTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYILECTBIATH IPOCKTHYIO M HCCIEAOBATENBCKYIO NESITEIBHOCTh
VHJIMBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3yJbTaThl OCBOSHHUS IMPOTrpamMMbl YYeOHOTO TpeaMeTa
«MareMaTuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YVHUBEPCALHBIMU — KOMMYHUKAMUBHBIMU
OelicmeuUs MUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCEUIMU.

1)  Vuusepcarvnvie  nosmasamenvhvle  Oelicméus, — 00ecnevUBAIOM
Gopmuposanue 0a306bIX KOSHUMUBHBIX NpoOYecco8 obyuarouuxci (oceoenue
Memo0o08  NO3SHAHUSL  OKpYJCarnoujeco  Mupd,  NpUMeHeHue  J02UYEeCKUX,
Uccne008amenbCKux onepayuti, ymenui pabomams ¢ ungopmayueti).

ba3zoBble nmornueckue neHCTBUSA:

e BBIIBJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHUECKHUX
O0OBEKTOB, TOHATUH, OTHOIICHUN MEXAY IOHATUAMH, (OPMYIHPOBATH
OTpeJeNICHHs]  TOHSATUH; YCTAHABIWBATh CYIISCTBCHHBIH  IMPU3HAK
KJIaccu(UKaIMi, OCHOBAHUS i OOOOIICHWS W CpPaBHEHUS, KPUTCPUH
IIPOBOAMMOTO aHAJIN3A;

e BOCIPUHHMATH, (QOPMYJIHPOBATH W  MPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPJAUTEIbHBIC W OTPHUIATCIIbHBIC, CIWHUYHBIC, YAaCTHBIC M OOIIHWeE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U W
npotuBopeunss B (akTax, [IaHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX;
npenjaratb  KpUTepUM  JOJs1  BBIABICHHUS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHNI;

e JleNlaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e TIPOBOAUTH CaMOCTOATEIbHO JI0Ka3aTeNbCTBA MaTEeMaTHYECKHX
YTBEPKJIEHUHN (IIPsIMbIE M OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIUIO,
NPUBOJIUTh TPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;

« BBIOMpaATh CMOCO0 pemieHus y4eOHOW 3amadu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHHS, BBHIOMpATh HaWOoJiee TMOAXOASAMHMA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccnenoBaTenbCKUE IEUCTBUS:

« HCIOJB30BaTh BOIMPOCH KaK HMCCIEIOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (PUKCHUPYIONIUE MPOTHUBOpPEUHE, MTPOOIEeMYy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opmMupoBath  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e TIPOBOIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEIOBAaHNE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO
0o0BeKTa, SIBICHHS, TIPOIECCA, BBHIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;



CaMOCTOSITENILHO (OPMYIIUPOBATH OOOOIIEHHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOIO HAOIOJEHUS, MCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIECHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE MPOLECCA, a TAKKE BBIJBUTaTh
IPEINOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Paborta ¢ nundopmanmeii:

2)

BBISABJIATh Ae(ULIUTHI MH(GOpMALMKU, AaHHBIX, HEOOXOJIMUMBIX IJi1 OTBETa
Ha BOIIPOC U JUJI PELLICHUS 3a]1a4u;
BbIOMpaTh  MHPOPMALIMIO M3  HCTOYHMKOB  Pa3IWYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUJOB U (POPM IMPEACTABICHHUS,
CTPYKTYpPHUpPOBaTh MH(OpMaIHIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh IpadUyECcKu;
OLICHUBATH HaJEXKHOCTh uH(popMaIuu 1o CaMOCTOSITETIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanonvie  KoMMyHuxkamuenwvle  Oelicmeus, — odecneyugarom

ChOPMUPOBAHHOCIL COYUATBHBIX HABLIKOE 00OYUAIOUUXCAL.
OOuieHue:

BOCIIPpUHUMATh W (QOPMYITUPOBATh CYXKACHUS B COOTBETCTBHH C
YCTIOBUSIMH M TEJSIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHUsI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh TMOSCHEHUS TIO
X0y pelieHus 3a7a9i, KOMMEHTHPOBATH ITOJTYICHHBIN PE3YIIbTaT;

B X0/I¢ OOCYXJICHHS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXKITaEMOMN TEMBI,
poOJIeMBbI, pelIaeMoi 3aa4H, BRICKAa3bIBATh UJICH, HAIICJICHHBIC HA MTOMCK
pCIIICHUS; COIMOCTABIIATh CBOM CYXICHUS C CYXKICHHSIMH JPYTHX
YYaCTHHKOB JHajora, OOHapyXHBAaTh pa3lIMYMe U CXOJCTBO IO3UIUH; B
KOppeKTHOM hopme HhopMyTHpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;
NPENCTaBIsATh  pe3yibTaThl  pEIIeHUs  3aJa4yd,  JKCIEPHUMEHTA,
UCCIICIOBAHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUYETOM 3a71a4 MPE3CHTAIMH U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

NOHMMAaTh W  HKCHOJb30BaTh  NIPEUMYIIECTBAa  KOMaHIHOW U
WHANBUAYaTLHON paOOThI MPU PEIICHUH YISOHBIX 3a1a4; TPUHUMATD I1EJTb
COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacTipeaeNsITh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh TIPOIECC
U pe3yJbTaT paboThl; 0000IaTh MHEHHS! HECKOJBKUX JIIOJICH;

y4acTBOBATh B TPYMMOBHIX (hopMax paboThl (00CYKaeHus1, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBI» M HHBIE); BBIOJHATH CBOK 4YacTh palbOThl M
KOOPAUHUPOBaTh CBOU JIEUCTBUSL C JPYTUMH YJIEHAMH KOMAaH/IbI;
OLICHMBATh KAue€CTBO CBOETO BKJaJa B OOLIMU MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOACHCTBHUSI.



3) Yuusepcanvnvie  pecynamuenvle Oeticmaus, obecneuusaiom
Qopmuposanue cMvlCI08bIX YCMAHOBOK U JHCUSHEHHBIX HAGLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUIAH, AITOPUTM PEILICHUS 33Ja4l, BEIOUpATh CIOCO0 pElIEeHHUs C
y4ETOM MMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb:

e BJIAJETh HABBIKAMHM T[I03HABATEIIBHOM pPEQIEKCUHU KaK OCO3HAHUSA
COBEPIIAEMBIX JIEMCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB;
BIAJETh cIoco0aMu  CaMOIIPOBEPKH, CaMOKOHTPOJIsS —Ipolecca U
pe3yJibTaTa pelIeHUsl MaTEMaTUYEeCKON 3a1a4H;

e TMPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpU PELICHUU
3a71a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIU M YCIOBUSM, OOBSCHATH
OPUYHMHBI JTOCTUKEHUS WA HEIOCTUIKEHHS PE3YJIbTATOB NESITENbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHune y‘IC6HOFO KypcCa «Aﬂre6pa N HadajJa MaTCMaTHYCCKOI'O aHaJIn3a»
Ha YPOBHC CPCIAHCTO 06I[IGFO 06paSOBaHI/I}I JOJIDKHO o0ecrneynBaTh JOCTHXKCHHC
Ciacayromux nMpeamMCTHbIX O6pa3OBaT€J'IBHI>IX PE3YJIbTATOB:

10 KIJIACC

Yucia 1 BHIYUCICHUA

OnepupoBaTh TMOHATUSAMH: pPAIMOHAIBHOE W JIEWCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI.

Beimonuate  apudMeTHdyeckue — omepanud ¢ pallMOHAIBHBIMU |
JEHCTBUTEIHLHBIMH YHCIIAMHU.

BreimonHaTh ipuOIMKEHHBIC BBIUMCIICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeNnaTh MPUKUIKY U OIIEHKY pe3yJbTaTa BEIYMCICHUN.

OnepupoBaTh TOHATHUSMHU: CTEMEHb C IIEJBIM TOKa3aTeJeM; CTaHAapTHas
dopma 3ammMcu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypalbHON CTEINEHHU;
MCITIOJIB30BaTh MOAXOSIIYI0 (OPMY 3aITUCH JIEUCTBUTEIBHBIX YHUCET JUTSl PEIICHUS
MPAKTUYECKUX 3a71a4 U MPEJCTABICHUS TaHHBIX.

OnepupoBaTh MOHSATUSIMH: CHHYC, KOCHHYC ¥ TaHTE€HC TTPOU3BOJIBHOTO YTIIA;
MCITIOJIB30BaTh 3aMHCh MPON3BOJILHOTO yria Yepe3 oOpaTHbIC TPUTOHOMETPUUCCKHE

GyHKIMY.
YpaBHEeHUA M HEPABEHCTBA



OnepupoBaTh NOHATHAMH: TOXKIECTBO, yYPaBHEHUE, HEPABEHCTBO; ILIEJIOE,
palroOHAIbHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHHE;

BoinosiHATh npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUH M pelIaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BoinonHATh npeoOpa3oBaHUs LENBIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX
BBIDQ)KEHU W  pemaTh OCHOBHBIE THINBl  LEJBIX, PpPalUMOHAIBHBIX U
MPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI 1 HEPABEHCTBA IS PEIICHUS MAaTEMAaTUYECKUX 3a/1a4
¥ 33]1a4 U3 PA3IMYHbIX 00J1acTel HAYKU U PEeaIbHOM KU3HHU.

MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aire0pbl, COCTAaBIATH
BBIPDA)KCHUS, YpPAaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJayM, MCCIEN0BAThH
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM armapara ajareopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUS, CIIOCOOBI 3a7aHusl (PyHKIMH, 00JacCTh
OTpeJIeICHUs] ¥ MHOXKECTBO 3HAaueHUU (QyHKIHMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh TMOHATUSMU: YETHOCT M HEUYETHOCTh (DYHKIMH, HYIH
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBaTh rpaduku GyHKIUHN 1715 pEeLIeHHs] ypaBHEHUH.

Crpouth 1 unTaTh rpauku IMHEHHON (QYHKUMHU, KBAaAPAaTUYHON (pyHKLHH,
CTETEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeseM.

Hcnonws3zoBaTh rpaduku (QyHKUMH Ui HCCIENOBAHUS IPOLECCOB U
3aBHCHMOCTEN MpHU pEelIeHUU 3aJay U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU; BBIpAXXaTh (HOPMYIaMH 3aBUCUMOCTH MEX]1y BETUYMHAMU.

Hayana MaTeMaTH4YeCKOro aHaIM3a

OnepupoBaTh NOHATUSAMHU: TIOCIENIOBATEIbHOCTb, apudmernyeckas MU
reOMETPUYECKas IPOIPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO YyOBbIBalOIIass TIeOMETpHUYEcKast
porpeccusi, cyMmMa 0€CKOHEYHO yOBIBatOIIe reOMETPUUECKOM MPOrpeccuu.

3amaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIILHOCTEW U IPOTPECCUM JJIsl PELLICHUS
peanpHBIX 3a7a4 NPUKIAAHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM  ammapar JUid  ONHCAHUsA
peaNbHbIX MNPOLECCOB M SBJIECHUN, NPH PEIIEHUU 3a1ad U3 JPYrux Y4YeOHBIX
IIPEAMETOB.

OnepupoBaTh  NOHATUSAMH: OIIpENIECIICHHE, Teopema, CJIEICTBHE,
JOKa3aTeNbCTBO.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
N Koun4yecTrBo yacos DJIeKTPOHHBbIE
11/_ HanmeHnoBaHue pa3ae/ioB Beer| Kontpoann | Tlpaktauec (undposbie)
TeM NPOrpaMmbl o0pa3oBarte/b
1| 0 ble padoThl | KHe padoThl
Hble pecypchbl
MHO€eCcTBa pallHOHAIBHBIX U
1 JEHUCTBUTENBHBIX YHCEI. 20 1
PanmionansHbIe ypaBHEHUS U
HEpaBEHCTBa
9 O®ynkuuu u rpaduxu. CreneHp 17
C IIeJIBIM TOKa3aTeseM
Apudmernueckuii KOpeHb n—oi
3 crenienn. VppannoHaibHbIC 17 1
ypaBHEHUS U HEPABEHCTBA
DopmyIbl
4 TpUroHoMeTpuu. T puroHoMmeTpu 30 1
YECKUE YpaBHEHUS
5 IlocnemoBaTeabHOCTH U 3
Mporpeccun
5 [ToBTOpEHwUE, O606H.[6HI:I€, 10 1
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 102 4 0
10 [TPOT'PAMME
MNOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
Ne Tema ypoka KonTpoas-| dara nudpoBbie
n/n Bcero | HbIe U3ydeHHusi | oOpa3oBaTe/bHbIE
padoTbI pecypchl
MHo3€ecTBO, Onepanuu Haj
1 MHOXECTBAMH. 5
JInarpamMmel

Diinepa—Benna

PanronanasHbIE YKCIa.
OOBIKHOBEHHBIE U

2 JeCSITUYHBIE TPOOH, 3
MIPOLIEHTHI, OECKOHEYHBIE
MIEPHOUIECKHIE TPOOH

3 Apudpmernueckue 2




oTiepaIuu C
palMOHAILHBIMH YHCIIAMH,
peoOpa30BaHMS YUCIOBBIX
BBIPAXKCHUI

Apudpmernueckue
OTIepaIfy C

e CTBUTEIILHEIMHI
YHCIIaMU

[Tpumenenue apodeit u
MIPOLIEHTOB ISl pELICHUS
MIPUKIIAIHBIX 3a7a4 U3
Pa3JINYHBIX OTpaciIen
3HaHUM U PEATBHOM )KU3HU

JlelicTBUTENIbHBIEC YHCIIA.
PanmonaneHble 1
HppalMOHAIbHBIE YHUCIIA

[IpubnmxEnnbie
BBIYUCIICHUS, TIPABHIIA
OKPYTJICHHS, IPUKUIKA U
OIIEHKA pe3yJibTaTa
BBIYMCIICHUN

ToxnecTBa u
TOKJIECTBECHHbBIE
npeoOpazoBaHus

YpaBHeHUEe, KOPEHb
ypaBHEHUS

10

HepasenctBo, perienne
HEpaBeHCTBA

11

Meto1 UHTEPBAJIOB

12

Pemenue nensix u 1poOGHO-
paloHaIbHBIX YpaBHEHUN
Y HEPABEHCTB

13

KonTtponsHas padoTa no
TeMe "MHoOKecTBa
palMoHANBHBIX U
IENCTBUTEIBHEIX YHCETL.
PaunonaneHble ypaBHEHUS
U HEPABEHCTB"

14

OyHKIHUS, CITOCOOBI
3aaHus (QYHKIIHH.
B3aumMHO 0OpatHbIe

GbyHKITII

15

I'padpux GyHKINH.
OO6nactp onpeneneHus u
MHO>KECTBO 3HAUEHUI




¢bynkuuu. Hymu ¢yskimm.
IIpomexyTku
3HAKOIIOCTOSIHCTBA

16

YETHbIE U HEUETHBIE
GbyHKITIT

17

CreneHsb ¢ menbpM
nokasarenem. CTannapTHas
dhopma 3anucu
JNEUCTBUTEIILHOIO YHCiIa

18

Hcnons3oBanne
noaxoaAuiet popmsl
3aIHUCH JIEMCTBUTEILHBIX
YUCEeI JUISl PEUICHUS
MPAaKTUYECKUX 3a7a4 U
MPEJICTABJICHUS TaHHBIX

19

Crenennas GpyHKIUS C
HaTypaJIbHBIM U LIEJBIM
nokaszarenem. E€ cBolicTBa
u rpaduk

20

Apudmernueckuit KOpeHb
HaTypaJbHOU CTENIEHU

21

CaoiicTBa
apu(pMETHIECKOTO KOPHS
HaTypaJbHOU CTENIEHU

22

JewcTBus c
apupMETHIECCKUMH
KOPHSIMU N—OH CTEIICHH

23

Pemenne nppanmoHanbHbIX
ypaBHEHUI U HEPABEHCTB

24

CaoiicTBa u rpaduK KOpHS
N-0¥ CTENEeHU

25

KonTtponsHas padoTa no
teMe "ApudmeTndecKkuii
KOpEHb N—OM CTEICHHU.
HppanmonaibHbie
ypaBHEHUs U HEpaBEHCTBA"

26

CI/IHYC, KOCHUHYC U TAHT'CHC
YHUCJIOBOIO apryMmecHTa

27

ApKCUHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOTO
aprymMeHTa

28

Tpuronomerpuueckas
OKPYXXHOCTB, OIIpe/IeTICHHE
TPUTOHOMETPHUYECKHX
(GyHKIUH YUCIOBOTO




aprymeHTa

29

OCHOBHBIE
TPUTOHOMETPHUECKUE

(bopmyIbl

30

[IpeobpazoBanue
TPUTOHOMETPUYCCKUX
BBIPAKCHUIN

31

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

32

KonTpomasHas pabora no
Teme "PopMyIbl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHHUA"

33

IlocneqoBaTeIbHOCTH,
CIoCcoObI 3aJaHUs
OCJIEOBATEILHOCTEM.
MoOHOTOHHEBIE
MOCJIEA0BATEILHOCTH

34

Apubdmernueckas u
reoMeTpuyecKas
MIPOrPECCHUH.
Hcnonb3zoBanue
MIPOrPECCUU IS PeLIeHUs
pealIbHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

63

beckoneuHo yoObIBarorast
reoMeTpuydecKas
nporpeccusa. Cymma
OCCKOHEYHO YOBIBAIOIIICH
r€OMETPUYECKOU
MPOTPECCUU

64

(DOpMy.]'Ia CJIOKHBIX
IIpOLCHTOB

66

O6o06meHue,
CcHUCTeMaTH3allys 3HaHUH 3a
Kypc anreOpbl 1 Haval
MaTEeMaTHYECKOTO aHaIN3a
10 xmmacca

67

HToroBast KOHTpOJIBLHAS
pabota

68

O06001enue,
CHUCTEMATH3allMs 3HAHUH 3a
KypC anreOphl U Hava




MaTeMaTUYECKOTO aHaJIM3a
10 xmacca

OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 4

YYEBHO-METOANYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

FO.M.Komnsirun, M.B.TkauéBa, H.E.®&noposa, M.I.111labynun MatemaTuka: anrebpa u
Hayajia MaTeMaTHYEeCKOTO aHaIn3a, TeoMeTpusi. Anredpa v Hauajaa MaTEMaTHYECKOTO aHaIu3a

10 knacc (6a30Bblif U yriTyOJIe€HHBIH YPOBEHB)/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET: PO



JIncT KoppeKTHPOBKH y4eOHOIl MPpOrpaMMbl

ypoka

Tema ypoka

JlaTta
NnpoBeIeHust
1o IJIaHy

Ipuyuna
KOPPEKTHPOBKH
NMPOrpamMMbI

KoppexkTupyromue
MepONpUATHA

Jara
NpoBeAeHHU
no ¢akry







