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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mnporpamma ydeOHoro kypca «lIpakTUkymMm TIO MaTeMaTHKE»
06azoBoro ypoBHsS s oOyvaromquxcsi 10 kjmacca paspaboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusA, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzamusi mporpaMMbl 00€cTICUMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «llpakTukym 10 MaTeMaTHKe» SIBISETCS OJIHUM U3 Haubosee
3HAYUMBIX B MPOrpaMME CTapIlIed MIKOJIbI, MOCKOJbKY, C OJIHOW CTOPOHBI, OH
obecrieurBaeT WHCTPYMEHTAJIbHYIO 0a3zy Uil M3yYeHHs] BCEX €CTECTBEHHO-
HAyYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMUPYET JOTUUECKOE U aOCTPaKTHOE
MBIIUICHHE YYaIlluXcsl Ha YpPOBHE, HEOOXOAUMOM JJIsi OCBOSHHS KYpPCOB
uHPOPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamkax maHHOTO
Kypca ydJallhecs OBJIaJIEBAIOT YHUBEPCAJIBbHBIM S3bIKOM COBPEMEHHON HayKH,
KoTOpasi GopMyIupyeT CBOU JOCTHKEHHUS B MaTeMaTHuecko (popme.

Kypc 3aknagpiBaeT OCHOBY [JIsl YCIIEIIHOTO OBJAJACHHUS 3aKOHAMH (DU3HKH,
XUMHHM, OWOJOTHH, TIOHUMAHUSA OCHOBHBIX TEHACHIMH HDKOHOMHUKUA H
OOIIECTBEHHO KM3HU, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO MCIOJIb30BaTh UX B ITOBCEIHEBHOM
KU3HA. B Toxe Bpems oBlajeHUE aOCTPAKTHBIMH U JIOTUYECKU CTPOTUMH
MaTeMaTU4YECKUMHU KOHCTPYKIUSIMH pa3BUBAET yMEHUE HaXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPXKICHUS, MCIOJIb30BATh
00001IeHre W KOHKPETH3aI[Mio, a0CTparupoBaHWE W AaHAIOTHIO, (OPMUPYET
KpEeaTUBHOE M KPUTHYECKOE MbIIieHne. B Xoje wu3ydeHus: anreOpbl W Hadaml
MAaTEMaTHYECKOr0 aHAIN3a B CTAapUIEH IIKOJE YYallUecs MOJIyYarOT HOBBIM OIBIT
pEeLIeHUs] MPUKIAIHBIX 3a/1a4, CAMOCTOSITEJIbBHOTO ITOCTPOCHUSI MaTeMaTUYECKUX
MOJIEJIE pEaNIbHBIX CUTyallM W WHTEPOPETAUUH TOJYYCHHBIX PpEUICHUN,
3HAKOMSTCS ¢ MPUMEPAMH MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE
U B UCKYCCTBE, C BBIAAIOIINMHUCSI MATEMAaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMMU.

Kypc obnagaer 3HaYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanmu3yeTcsl Kak 4depe3 y4eOHbI Marepuai, CIOCOOCTBYIOMINI (hopMHUpOBaAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydyeOHOU AesiTeIbHOCTH,
TpeOyromen CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEITBHOU
KOHIIEHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYECHHBIN pEe3yJbTar.



B ocnoBe meroauku oOyueHusi «lIpakTukyma 1O MaTEeMaTHUKE» JEKHUT
NeATeIbHOCTHBIN MPUHIIUAI 00yYEHHUS.

Crpykrypa kypca «IIpakTHKyM 1O MaTE€MaTHUKE» BKIIOYAET CIIECAYIOIIUE
COAEPKATEIbHO-METOANYECKUE JUHUM: «Yuclia U BBIUHUCICHUSA», «DyHKIUU U
rpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana mMaremaTHdeckoro aHamaunzay,
«MHoOXecTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE JTUHUU
M3Yy4YaloTCsl Ha MPOTSHKEHUU JIBYX JIET OOYYEHHS B CTapIIeil IIKOJE, €CTECTBEHHO
JTOMOJIHAA APYT APYra W MOCTENEHHO HACHIIAACh HOBBIMU TEMAMHU U Pa3/eIaMHU.
JlaHHBI Kypc SBISIETCS HMHTETPATUBHBIM, TIOCKOJIBKY OOBEeIMHSET B cebe
COJIep>KaHME HECKOJIbKUX MAaTeMaTUYECKUX AUCIUILUINH: airedpa, TPUrOHOMETpUs,
MaTeMaTUYECKUN aHanu3, Teopus MHOXkeCTB U Ap. [lo Mepe Toro kak ywamiuecs
OBJIQJICBalOT BcE 0OoJiee IIUPOKUM MaTEeMaTHYECKUM  almapatoM, Yy HUX
MOCJIEIOBATEIbHO  (DOPMUPYETCS U COBEPIICHCTBYETCS yMEHHUE  CTPOUTH
MaTeMaTUYECKYIO MOJEIb PEaTbHOM CUTYaAlIMU, IPUMEHSATH 3HAHUS, OJIYYEHHbBIC B
kypce «lIpaktnkyma 10 MaTeMaTwKe», ISl PEUICHHS  CaMOCTOSITEIIbHO
chopMyJIUPOBAaHHOW MaTeMaTUYECKOW 3aJa4M, a 3aTeéM HHTEPIPETUPOBATH
MOJTyYE€HHBIN pe3yJibTarT.

ConepxartenbHo-MeTOAMYECKas TUHUA «Hucna M BBIYMCIEHUS» 3aBEPILIACT
(bopMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mikoje. B crapmieil mikoiie ocoboe BHUMaHUE yAENseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE pPa3IUYHBIX (OpM 3amucu JIeWCTBUTEIBHOTO 4YHCIa, YMEHHE
pallMOHAJLHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLEHHUBATh
pesynbrar. OOywaromuecs TONYyYalOT HaBBIKM TPHOTMKEHHBIX BBIUMCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUS MATEMAaTUYECKNX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHU.

JIuans «YpaBHEHUs] U HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHUH BCETO
oOydeHHsI B CTapuiedl IIKOJIe, MOCKOJIbKY B KaXIOM pa3jelie MporpaMMbI
MPETYCMOTPEHO pEIICHUE COOTBETCTBYIOMUX 3amad. OOydaroniuecs: oBlaJeBalOT
Pa3IMYHBIMUA METOJAaMHU pELICHUS UEbIX, PalUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApUOMHUUECKHUX ¢  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cUCcTeM. [loiryuyeHHbIE YMEHHS UCTIOJIB3YIOTCS IPU UCCIEA0BAHUN
(GYHKIIMHA ¢ TIOMOIIBI0 TPOU3BOHOM, PEIICHWH TPUKIAIHBIX 3a7ad W 3a7ad Ha
HaxoXXJICHWE HauOOJbIIMX M HAUMEHbIIUMX 3HaueHud GyHkuuu. J[annas
colepKaTeNnbHas JIMHHS BKIOYaeT B ce0s Takxke (HOpMUpOBaHHE YMEHHM
BBITIONHATH Pacdy€Thl MO ¢GopMyrnaM, MPeoOpa3oBaHUS IENBIX, PANUOHAIHHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUN, a4 TAKXKE BBIPAXKECHHUI,
coJepKallluX cTeneHu u Jorapudmbl. braromaps uzydeHHro anreOpanyeckoro
Marepuaiga [POUCXOAUT  JAJIbHEHIIEEe  Pa3BUTHE  AITOPUTMHUYECKOTO  H



a0CTPAKTHOTO MBIIUICHUST ydaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEpPHOCTEM W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Aniredpa
npearaet 3¢Q(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

ConepxatenbHo-MeTonuueckas JauHus «DyHKIUU U rpaduKu» TECHO
MEePeruIeTaeTcs ¢ IPYruMuU JUHUSAMHU Kypca, MMOCKOIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzyyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIONB30BaHUEe (PYHKIUMA Il PEIICHUs 3ajad U3 JAPYrHX y4eOHBIX
PEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCJIEAOBATh IMOJy4YeHHbIe (YHKIUU, CTPOUTH WX
rpaduku. Matepuan 3Toil cofep>KaTeabHON TUHUU HAllelIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJIAIONINX BBIPAXKATh 3aBUCHUMOCTH MEXJIY BEJIWYHHAMH B
paznuuHoON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydeHue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TAK W MPUKIAJHBIX 3a7a4,
JOCTYITHBIX 00YYarOUIUMCs, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh UCCIEAOBATH U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIIME W HAUMCHBIINEC
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHusi TmpoleccoB. JlaHHass coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUS MAaTEMAaTHYECKUX MOJIEJIEd pealbHbIX CHUTYalUH,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEATUBHOTO
MBIIIICHUSI, (OPMUPOBAHUIO YMEHHUW pAaCllO3HABATh MPOSBICHHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKE M HcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-METOAMYECKaAs JIUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KYypC IIKOJbHOW MAaTeMaTUKH U MpeiararoT
HauOoJsiee YHUBEPCATIbHBIN A3bIK, 00OBEAUHSIONINN BCE pa3/ielibl MATEMaTUKHU U €&
MPUJIOKEHHUH, OHU CBSI3bIBAIOT pa3Hble MAaTEMAaTUYECKUE TUCLIMIUIMHBI B €UHOE



nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHUKY MOHMMAaTb TEOPETHKO-
MHOXECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M MCHOJIB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «llpakTukymMa mo MaTreMaTHKE» IPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTUYeCKOT0 MOJEIUPOBAHUS, KOTOpPbIE MpU3BaHbl C(HOPMUPOBATH HABBIKH
IIOCTPOCHMSI MOJEJEN peajJbHbIX CHUTYyallud, HCCIECIOBAHMUS OTUX MOJENEN C
MOMOIIBIO amnmapara aiaredpsl 1 MaTEeMaTHYECKOro aHajiu3a U HHTEpHpeTaluu
MIOJIyYEHHBIX PE3YyJbTAaTOB. Takue 3aJaHusl BIUIETEHBl B KaXIblil W3 pa3/eiioB
OporpaMMbl, IOCKOJBKY BECh MaTepual Kypca IIMPOKO HCHOJIb3YETCS IJIs
peuieHns NpUKIaAHbBIX 3aaad. llpy pemeHnHn peanbHBIX NPAKTHUYECKUX 3a/1ad
yyaliMecs pa3BUBAIOT HAOJIIOJATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOJIb30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobsnemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMSI MPUKIAJIHBIX
3a/J1a4 OpPraHu3yeTcsi B Mpolecce M3ydeHHs Bcex TeM Kypca «lIpaktukym mo
MaTEeMAaTHKE.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydebnoMm mane Ha wm3ydeHue Kypca «lIpakTukyma 1o MaTeMaTHKE» Ha
0a30BOM ypoBHE OTBOAMTCSA 2 yaca B Heaemo B 10 kimacce, Bcero 3a 1 roa
o0ydeHnus — 68 Jacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JIECATUYHBIE JIPOOHU, IMPOLIEHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U PEaIbHOU KU3HU.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenmenp ¢ nenbiM  nokaszareneMmM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC M TaHI'€HC YUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pelIEHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTeMaTUYECKUX 3aJad
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomesxxyTku 3HaKOTIOCTOSTHCTBA. UETHBIC U HEUETHBIC (DYHKITHH.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmareMaTH4eCKOro aHaJIMu3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysa CIOXKHBIX NPOLEHTOB. VcCronp3oBaHWE MpPOrpeccuu st
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

Yucia v BbIYMCICHUS

Harypanbnsbie u uenbie uyncina. [IpuzHaku 1eIMMOCTH LEJIbIX YUCE.

Crenens ¢ palmoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIIECHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHBIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHUI, COACPIKAIIMX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COAEPKAIIMX CTEEHH C pPAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

Cuctembl TMHEUHBIX ypaBHEHUM. PellleHre MPUKIAIHBIX 33724 C MOMOIIbIO
CHUCTEMBI JIUHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3InyHbIX 00JIacTeil HayKu W peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuwomnmyeckne  dyHknuu. [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (QpyHKImu. Hawmbomnbiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA IPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapudmudeckas QyHKIMUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB QyHKUUN 71 PEIICHHUs] YPABHEHUM U JIMHEHHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeToa UHTEPBAIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumMeHeHue Mpou3BOJAHON K MCCIEeNOBaHMIO (YHKIMA HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyIoi nian rpadUuKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHusl CIEAYIONUX JUNYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCH © TMp.), YMEHHEM
B3aMMO/JICMICTBOBAaTh C COLMAJIBbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY ¥ HACTOAILIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHUSIM POCCUICKMX MAaTEMAaTHUKOB U POCCUMCKOM MaT€MAaTHYECKOM IIKOJIBI,
K HCIIOJIb30BAaHUIO ATUX JIOCTHXKEHHI B JAPYTrUX HayKax, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHHS, OTUYECKOTO  IOBEICHUS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOMYUBOTO OYTYILIETO.

DcTeTn4ecKkoe BOCIIUTAHKE:

3CTETUYECKUM OTHOLIEHHEM K MHUpPY, BKIKOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (37I0pOBOE MUTAaHUE, COATIAHCUPOBAHHBIA PEKHUM 3aHATHI H

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON Hall paBJI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluel Ha TNPUMEHEHHE MaTeMaTHMYeCKUX 3HAHMM JUIsl pelieHus 3a1ad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAaykKd MW  OOIIECTBEHHOW TNPAKTUKHA, TMOHUMAaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO M HCCIEAOBATENbCKYIO NEeATeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo008  NO3HAHUSL — OKpYJcarowje2o  Mupa,  HpUMEHEeHUue  JI02UYeCcKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
ONpeNeNieHUs]  MOHSTHI;  yCTaHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOco0 pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
(GopMyTUpOBaTH BOMPOCHL, (PUKCHUPYIONINE TPOTHBOpPEYHE, IMPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCa, BBISIBICHUIO 3aBHCHUMOCTCH MEXKIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OpPMAIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oelicméus,  obecnevusarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOuenue:

BOCIPUHMMATh H (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IUCBMEHHBIX TEKCTAX, JaBATh MOSCHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0OsieMbl, periaeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pElIEHNs; COMOCTaBJISITh CBOU CYXKIEHHS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIora, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJICIOBAHUsA,  TMPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESATETHbHOCTH, IUIAHUPOBATh OPTaHMU3AIHMIO COBMECTHOM
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOODJMHUPOBATh CBOW JCHCTBHSI C JAPYrUMH UWICHAMH KOMAaHJIbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABBLIKOB JTIUYHOCNIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaMHU MO3HaBaTEILHOM pe(l)HeKCI/II/I KaKk OCO3HaHUusA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBHUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IpPHU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUSI WIH HENOCTHKECHHS PE3YNbTAaTOB AEATEIBbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHoro kypca «IIpakTukym 1o MareMaTuke)» Ha YPOBHE
cpelHero oOuiero oopa3oBaHUs JOJKHO O0ecreyrBaTh JOCTHXKEHUE CIEIYIOIINX
IpPEeAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOIMKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYIJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
MCIIOJIb30BaTh MOAXOAAIIYI0 (OPMY 3alUCH IEUCTBUTEIBHBIX YHUCET JUIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3oBaHus UENbIX, PAlMOHAIBHBIX W HPPAlMOHATBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PEaIbHOM KU3HHU.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMHU: (QYHKIUSA, CIIOCOOBI 3a7aHusl (PyHKIMH, 00JacCTbh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIMH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpaXaTh (OPMYJIaMH 3aBUCUMOCTU MEXK/y BEIUYUHAMMU.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON TPOTPECCUH.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar i ONHCAHMS
peasibHBIX MPOLECCOB W SIBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, II€JI0€ YHCIIO; MCIOIb30BaTh
MPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOXKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OrnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATBHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHBIE
norapu@mel.

YpaBHeHUs] 1 HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHWM i1 [peoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATh MOHATUAMU: IIOKA3aTEIBHOE YPAaBHCHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoeinosiHAT  mpeoOpa3oBaHUsl  BBIPAXKEHUW, COAEpPXkAIIMX JOorapu@msl;
ONEepUpPOBATh NOHATUAMU: JOrapu(pMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte peuienus mpocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUH JUISl PEIICHUS [TPAKTUUECKUX 3a1a4.

HaxonuTh pemieHns MpoOCTEMIIUX CUCTEM U COBOKYITHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBISATH
BBIDAXKCHMS, YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI 10 YCJOBHIO 33JauH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUM U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIee 3HA4YeHHs (YHKIUUM HAa TMPOMEXKYTKE; HCIOIb30BaTh HUX IS
UcclieIoBaHus (QYHKIUY, 3aJaHHON rpapuKoM.

OnepupoBaTh MOHATUAMM: IpaUKU MOKa3aTENbHOH, Jorapugmuueckon M
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BATh I PELICHHs] YPABHEHUN U HEPABEHCTB.

N300paxarh Ha KOOPIAMHATHOW MJIOCKOCTU I'papMKH JIMHEHHBIX ypaBHEHUN
Y UCIIOJIB30BATh UX I PELICHUs CUCTEMBI JINHEUHBIX YPABHEHMIA.

Hcnonp3oBaTh rpaduku (QyHKUMH Ui  HCCIENOBAHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OnepupoBaTh MOHATUAMH: HENpPEPbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINHY;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a7ay.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh MPOM3BOJHYIO AJISL UCCIIEIOBaHMS (PYHKIIMH HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MNOHATHSAMH: IepBooOpa3Hass W  HMHTErpajl; IOHUMATH
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeCTBAMHA MaTEMaTHUYECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n nporpaMmmsl Bcecero TecT HpaKanecxne oﬁpasoBaTe.Hbele
padoThI pecypebi
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JNEUCTBUTENLHBIX YHcel. PanoHaibHbIe 5
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 9
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. TpuroHomMeTpuyecKkre 10
YpaBHEHUS
5 [TocnenoBaTebHOCTH U IPOTPECCHH 3




n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

TECT

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
[TokazarensHas pynkuus. [lokazarensHbie
YpaBHEHHUS U HEPaBEHCTBA

Jlorapudmuueckas QyHKIIHS.
Jlorapudmuueckue ypaBHEHUS U
HEpaBEeHCTBa

Tpuronomerpuueckue GyHKIUH U UX
rpaduku. TpuroHoMerpuueckre
HEpPaBEHCTBA

[IpousBoanas. [Ipumenenre npou3BoIHON

HuTerpan u ero npuMeHeHus

CucreMbl ypaBHEHHI

~N o o b~

HaTypanLHHe " OCJIbIC YnClia

Wl w| W o

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
New/m | Tema ypoka IIpakTHyeckue Aara unpponbie
Bcero Tect u3yyeHHusi | oOpa3oBaTe/ibHbIE
padoThI pecypebi
1 MHOX€eCTBO, OTIepanuy HaJl MHO)KECTBAMH. 1
Huarpammer Ditnepa—Benna
[TpuGnmxEHHBIC BEIYMCIICHUS, TPaBHIIa
2 OKpYTJICHUS, TPUKUIKA U OLIEHKA 1
pe3yJbTaTa BBIYUCIECHUN
3 ToxmecTBa 1 TOXK/IECTBECHHBIC 1
npeoOpazoBaHus
4 Pemenue nensix u 1poOHO-pallMOHANTBHBIX 1
YpaBHEHUI U HEPABEHCTB
Tect nmo Teme "MHO)eCTBa pallOHAIBHBIX
5 U JeMCTBUTENBHBIX yncell. PaimonansHbie 1
YpaBHEHUS U HEPABEHCTB"
5 OyHKIUSA, CIIOCOObI 3a1aHus (DYHKIIUH. 1
B3aumuo o6paTHbIe GHyHKIMH
I'paduk pynkuuu. O61acTh onpeneaeHus u
7 MHO>KeCTBO 3HaYeHui QyHkiuu. Hymu 1
¢byukun. [IpoMexxyTky 3HAKOMOCTOSTHCTBA
8 YérHble 1 HEUETHBIE (DYHKLIUU 1
CreneHsb ¢ 1eIbIM TOKa3aTeNeM.
9 CrannaptHas Gpopma 3anucu 1

JIECTBUTEIIFHOIO YHCIa




Hcnonp3oBanue moaxo el Gopmbl
3a11mucu HeﬁCTBHTCHLHBIX YHUCCII )14

10 pelieHus MPakTUUeCKUX 3a/1a4 U
MIPEeACTABJICHUS JAaHHBIX
Crenennasi GyHKIUS C HATYPAITbHBIM U

11 LeIbIM NnokazareneM. E€ cBolicTBa 1
rpaduk

12 Apudmernueckuil KOpeHb HaTypaJIbHON
CTENIEHU

13 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTETIEHU

14 CaoiicTBa aprMETHUECKOTO KOPHS
HaTypaJbHOW CTEIEHU

15 JleiicTBust ¢ apupMeTHUSCKIMU KOPHAMHU N—
O#l CTeneHn

16 Pemenne uppannroHanbHbIX ypaBHEHUN U
HEPaBEHCTB

17 Pemenue uppanvoHagbHbIX YPaBHEHUM U
HEPaBEHCTB

18 CaoiicTBa u rpaduK KOpHs N-0# CTETICHU

19 CgpoiicTBa u rpaduK KOpHs N-Oi CTENeHH
TecT o Teme "ApudpMeTHIECKUNH KOPEHb

20 N—oii crenenu. MppannoHanbHbIC
yYpaBHEHUS U HEpaBEeHCTBA"

21 CuHyC, KOCUHYC M TAHT€HC YHCIIOBOTO
aprymeHTa

99 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC

YHUCJIOBOTO apryMmecHTa




Tpuronomerpuueckas OKpy>KHOCTb,

23 OTIpeieIeHue TPUTOHOMETPHUYECKIX
(YHKIMH 9UCIOBOTO apryMeHTa

24 OCHOBHBIE TPUTOHOMETPUICCKUE (POPMYITBI

o5 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX
BBIPAXKCHUI

26 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIPAKCHUI

27 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI

28 Pemenune TpuroHoMeTprUeCKUX ypaBHEHHM

29 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI

30 Tect o Teme "@opMyIIbI TPUTOHOMETPHH.
Tpuronomerprdeckue ypaBHEHHS "
Apugmerrueckas ¥ reoMeTpuyecKas

31 nporpeccuu. Mcnonp3oBaHue mporpeccun
JUIsl PELIeHNs peabHbIX 3a1a4
MPUKIIAJHOTO XapakTepa
beckoHeuHO yObIBarolasi reoMeTpuyecKast

32 nporpeccusi. Cymma 6€CKOHEYHO
yOBIBAIOLIEH reOMEeTPUYECKOM MPOrpeccuu

33 dopmyra CI0KHBIX TPOLIEHTOB




KoaudecTBo 4acoB

DJIEeKTPOHHBI

Ne
Mara e uudposbie
IIpakTHye
Tema ypoxka Bce | Te u3yde o0pa3oBare
n/ cKHe
ro cT HUSA bHbIE
n padoThI
pecypcsl
34 Crenenb ¢ pallMOHAIbHBIM 1
moKasaresemM
[IpeoGpa3oBanue
35 BBIPKCHUH, COIEPIKAIINX 1
paIMoHaIBLHBIC CTCTICHH
36 [ToxazarenbHbIE 1
YpaBHECHHUS W HEPABCHCTBA
37 [ToxazarenbHbIE 1
YpaBHECHHUS W HEPABCHCTBA
38 [TokazarenbHas GyHKUUSA, 1
e€ cBolicTBa U rpaduk
Tect no Teme "Crenens ¢
paloHaIbHBIM
MOKa3aTeseM.
39 [TokazarenpHas QyHKITHSA. 1 1
[Toka3arenbHbIe
ypaBHEHUS U
HepaBeHcTBA"
40 Jlorapudwm uuncna 1
41 Hecsatuanaslie u 1
HaTypaJIbHbIE JIOTapU(pMBI
[IpeobpazoBanue
42 BBIpKEHUH, COJIepIKAIINX 1
sorapudmel
43 Jlorapudmuueckue 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmmueckas
44 ¢byHKLUs, €€ CBOMCTBA U 1
rpaduk
Jlorapudmuueckas
45 ¢byHKLUs, €€ CBOMCTBA U 1
rpaduk
46 Tpuronomerpuyeckue 1

(GyHKIMU, UX CBOMCTBA U




rpaduKu

47

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

48

Tpuronomerpudeckue
(GyHKIMHU, UX CBOHCTBA U
rpaduKu

49

Tpuronomerpudeckue
(yHKIMM, UX CBOWCTBA U
rpaduxu

50

[Ipumepst
TPUTOHOMETPUYECKUX
HEPABEHCTB

51

[Ipumepst
TPUTOHOMETPUYECKUX
HEPaBEHCTB

52

Tect mo Teme
"Jlorapudmudeckas
byHKIIHS.
Jlorapudmudeckue
YpaBHEHHUS U
HepaBeHCTBa. TpUTOHOMET
pudeckre GyHKIMH B X
rpaduxu. Tpuronomerpuy
€CKHe HepaBeHCTBA"

53

I'eomerpuueckuii u
(bUBUYECKUN CMBICTT
MPOU3BOJTHOM

54

IIpousBojHbIE
AIIEMEHTapHBIX PyHKIUH

55

IIpumenenue
MPOM3BOJTHOM K
HCCIIEeIOBAaHUIO (DYHKIIHI
Ha MOHOTOHHOCTH U
3KCTPEMYMBI

56

IIpumeHeHue
IIPOU3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIIMH
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

57

IIpumeHeHue
MPOU3BOJHOM ISt




HaXOXKXJACHUA HAWJITY4IICTO
pelICHMA B IMIPUKIIAIHBIX
3ajavax, s
OTIPEJICTICHUSI CKOPOCTH
nporiecca, 3aJaHHOTO
dbopmyroi wim rpadukoM

58

Tect 1o Teme
"[IpousBoaHasl.
[IpumeHeHne
MIPOU3BOTHOM"

59

[lepBooGpa3nas. Tabnuna
epBOOOPa3HBIX

60

WHrerpai,
F€OMETPUUYECKHUI 1
(buznueckuit CMbICI
WHTerpaia

61

Brrunciienue narerpana
o ¢hopmyie
Herorona—JleiiOauna

62

CucTeMbl JIMHENHBIX
ypaBHEHUU

63

Pemenune npuknaaHbix
3aJ1a4 ¢ MOMOIIBIO
CHCTEMBI JIMHEHHBIX
ypaBHEHUH

64

[IpumeneHnne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PELICHHUIO
MaTeMaTH4eCKHX 3a7a4 U
3a/1a4 U3 pa3IuYHbIX
obrnacreil HayKu U
peanbHOM KU3HU

65

Tect no Teme "MnTerpain
U €ro IPUMEHEHUS.
Cucremsl ypaBHeHUI"

66

HarypanbsHble u niensie
4yyuClIa B 3aJa4ax U3
peanbHOM KU3HU

67

[ToBTOpEenue, 060061IeHNE,
CHUCTEMATH3aIMs] 3HAHWMA.
CucTeMbl ypaBHEHHI

68

[ToBTOpeHue, 060061IeHNE,




cUCTeEMAaTU3alus 3HaHUN.

Cucremsbl ypaBHEHUH
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