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INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamMmma y4yeOHOro Kypca «Ajiredpa W Hayajga MaTEMaTHYECKOTO
aHaym3ay 0a3oBoro ypoBHs 11 oOydaromuxces 10 —11 kimaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTAHAAPTA CPEIHEro OOILEro
oOpa3oBaHusl, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEIBABIAEMBIX K
MaTeMaTH4eCKOMY O00Opa30BaHUIO, U TPAIULIMI poccuiickoro oopazoBaHus. Peanuzarus
nporpaMmMbl 00€CTIEUMBAET OBJIAJEHNUE KIFOYEBBIMU KOMIETEHIIMSIMHU, COCTABIISIONIMMU
OCHOBY JJIi  CaMOpPa3BUTUS W  HEMPEPHIBHOTO  0Opa3oOBaHMSs, IIEJIOCTHOCTh
OOILIEKYAbTYPHOTO, JIMYHOCTHOIO W  IIO3HABAaTEJILHOI'O  Pa3BUTUS  JUYHOCTH
00 yJaromuxcs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa ¥ Hadana MaTeMaTHYECKOTO aHalu3a» SIBISIETCA OJHUM U3
HanboJiee 3HAaYUMBIX B MPOrpaMMe CTapIei MIKOJIbI, TOCKOIBKY, C OJTHON CTOPOHBI, OH
o0ecrneuynBaeT WHCTPYMEHTAIbHYIO 0a3zy Al M3Y4YEHHS BCEX €CTECTBEHHO-HAYYHBIX
KypcoB, a C JAPYroil CTOpOHBI, (HOPMHUPYET JOTHUYECKOE M aOCTPAKTHOE MBIILICHUE
yyalluxcsi Ha YpOBHE, HEOOXOAMMOM [UIsl OCBOEHHMS KypCcOB HH(OPMATUKH,
00IIeCTBO3HAHUS, HMCTOPUH, CJIOBECHOCTH. B paMKax MmaHHOTO Kypca ydarmiuecs
OBJIa/IEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTopasi (GOpMyIHpyeT CBOU
JOCTHKEHMsSI B MaTeMaTudeckoi opme.

Kypc anreOpel ¥ Hayanm MaTeMaTWYECKOTO aHallM3a 3aKJIaJblBaeT OCHOBY st
YCIIEUTHOTO OBJIAJICHUS 3aKOHAMH (PU3UKH, XUMUU, OMOJIOTUH, MOHUMAaHHSI OCHOBHBIX
TEHJACHLIUNA HSKOHOMUKHA W OOIECTBEHHOM >KM3HHM, MO3BOJSET OPHEHTUPOBATHCA B
COBPEMEHHBIX U(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO MCIOIH30BATh UX
B TIOBCETHEBHOM >XM3HU. B Toxxke Bpemsi oBiajeHuE aOCTPaKTHBIMH M JIOTHYECKH
CTPOTUMH  MaTEMAaTUYECKUMU KOHCTPYKIIMSIMU  pa3BUBaeT yMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh HICTUHHOCTH YTBEPKICHHUSI, HCIIOJIb30BaTh 00001IIeHNe
U KOHKpPETH3allMio, abCTparupoBaHUE M aHAIOTHI0, (OPMUPYET KpeaTUBHOE U
KPUTHYECKOE MBIIIICHHE. B X0o71e n3yueHus anreOpbl ¥ Hadall MaTeMaTHIECKOT0 aHaIn3a
B CTapIIei IIKOJIE yJalluecs IMOJTYJYaroT HOBBIM OIBIT PEUICHHS MPHUKIATHBIX 3ajad,
CaMOCTOSITETILHOTO TOCTPOCHUSI MaTEeMaTHUYECKUX MOJIENe peajbHBIX CHTyallud u
WHTEPIPETAIMU TMOJYYCHHBIX PEIICHUN, 3HAKOMSATCS C MPUMEpaMU MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE, C BBIAAIOIIMMUCS MAaTEMAaTUIECKUMHU
OTKPBITUSMH U UX aBTOPaMHU.

Kypc oOnamaer 3HAaYUTENbHBIM BOCHUTATENIBHBIM IMOTEHIIMAIOM, KOTOPBI
peam3yercs Kak uepe3 y4yeOHbId MaTepuaj, CHOCOOCTBYIOUIMH (POPMUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 cenuduKy yaeOHoM AesITEeIbHOCTH, TpeO yromiei
CaMOCTOSITEJIbHOCTH, aKKYPaTHOCTH, MPOJODKUTEIbHOW KOHLEHTpAallud BHUMaHUS U
OTBETCTBEHHOCTH 32 TOJIyYE€HHBIA Pe3ybTaT.

B ocHoBe Meronuku oOyudeHus ainreOpe M HadyajdaM MaTeMaTHUYECKOro aHallu3a
JEKUT AESATeIbHOCTHBIA MPUHIIUIT 00YUEHUS.



CtpykTypa Kypca «Airedpa M Hauajga MaTeMaTHUYECKOro aHajin3a» BKIIOYAET
CIIENYIOIINE COAEPXKATEIbHO-METONNYECKAE JMHUKA: «YHucna W BBIYUCICHUSDY,
«Dynkuuu U rpadukuy, «YpaBHEHUSI U HepaBeHCTBa», «Hauama mMaremMaruyeckoro
aHanusa», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIUYECKUE
JIMHUY U3YYarOTCSl Ha MPOTSHKEHUH ABYX JIET OOYYEHHsI B CTapIleH IIKOJIE, ECTECTBEHHO
JOTIOJTHSS IPYT IPyTra U MOCTENEHHO HACKIIIAsICh HOBBIMU TEMaMU U pa3aenamu. JJaHHbIi
Kypc SBJSIETCS WHTErpaTHUBHBIM, IIOCKOJIbKY OOBbEAMHSET B cebe coaep:kaHue
HECKOJIbKUX MaTeMaTH4YeCKUX AUCHUIUIMH: anre0pa, TPUrOHOMETPHs, MAaTEMAaTHYE€CKUI
aHanu3, Teopust MHOXeCTB U Jip. [lo Mepe Toro kak ywariuecs oBJa/ieBaiOT BcE Oosee
HIMPOKUM MaTeMaTHYEeCKUM alllapaToM, y HHUX IMOCIEIoBaTedbHO (popMupyercs u
COBEPILIECHCTBYETCS YMEHHE CTPOMTh MATEMAaTHYECKYH) MOJENb pPEaJbHOM CUTYyaluH,
NPUMEHATh 3HAHMS, TMOJyYEHHBIE B Kypce «Anredpa M Havala MaTeMaTHUYeCKOTro
aHaJIM3ay, J1s1 pEHICHUS] CAMOCTOSITENIbHO CHOPMYITMPOBAHHON MaTeMaTHUeCKOM 3a1auH,
a 3aTeM MHTEPIPETUPOBATH MOJYYEHHBIN PE3yJIbTAT.

CopepxaTenbHO-METOANYECKass JUHUSA «YHcina ¢ BBIYMCICHUS» 3aBEPLIACT
dbopMUpOBaHUE HABBIKOB HCIOJIb30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO
HAyaTo B OCHOBHOW mikosne. B crapmieil mkone ocoboe BHHUMaHUE YIENSACTCS
(GOpMHUPOBAHUIO TIPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIMX B  ceOs
UCIOJIb30BAaHUE  PA3IMUYHBIX  (HOPM  3alHUCU  JEUCTBUTEILHOIO YHCIA, YMEHHE
pPaMOHAIBHO BBINOJHATE JECUCTBUSA C HUMHU, JAENATh IPUKHUIKY, OLICHUBATh PE3YyJbTaT.
OOyuvaromnyecsi TMOJY4YalOT HAaBBIKM MPUONMKEHHBIX BBIUYMCICHUHN, BBITIOJHEHUS
JNEUCTBUU C YHUCJIaMH, 3allUCAHHBIMU B CTaHJAPTHOM (opMme, HCIOIb30BaHUS
MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAXKCHUM.

Jlunus «YpaBHEHUS U HEPABEHCTBA» Pealn3yeTCs Ha MPOTSIKEHUU BCEro 00 yueHUs
B CTaplIEH LIKOJIE, TOCKOJIBKY B KaXKJAO0M pa3ielie IporpaMMsl IPEyCMOTPEHO PELICHUE
COOTBETCTBYIOLIMX 3a/a4. O0yyaroiuecs OBJIaJEBaI0OT PA3IMYHBIMUA METOJIaMH PELLICHUS
IENbIX, PAIMOHAIBHBIX, HPPAIMOHAIBHBIX, IMOKA3aTEIbHBIX, JOrapuPMHUUIECKUX W
TPUTOHOMETPUYECKUX YPABHEHUM, HEPABEHCTB M UX cHUCTeM. [loiydeHHble yMeHUs
UCIOJIb3YIOTCSl TPU HUCCIENOBaHUU (DYHKIMH C MOMOIIBIO MPOU3BOAHOW, PEIIEHUU
NPUKJIAIHBIX 33/1a4 M 33/1a4 Ha HAXOXXKJIEHHE HAWOONBbIIMX M HAUMEHBIIUX 3HAYEHUUN
byukuuu. JlanHas conmep)karesibHas JMHHUS BKJIIOYAeT B ceOs Takxke (HopMHpOBaHUE
YMEHHI BBINOJHATH pacy€Thl 1Mo (popmynam, rnpeoOpa3oBaHus LENbIX, PAllMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUECKUX BBIPAKEHUM, a TakKe BBIPAKCHUH,
COJIEpKallluX CTEMeHW | Jorapudmel. brarogaps uU3y4eHUIO aireOpanyecKkoro
Mareprajia MPOUCXOANUT JANbHENIIEe pa3BUTHE AJTOPUTMUYECKOr0 M abCTPaKTHOIO
MBIIIUICHUST yJaluxcs, GOPMUPYIOTCS HABBIKUA JEIYKTUBHBIX PAcCyKJICHHUH, pabOThI ¢
CUMBOJIbHBIMU (POpMaMU, MPEICTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIEC
paBEeHCTB M HepaBeHCTB. AnreOpa mnpemnaraet 3((QEeKTUBHbIE HWHCTPYMEHTHI JUIS
pELICHHS IPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a]1a4, HAIJISIHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKHU.

CopepxatenbHo-MeTOoAMYECKass JUHUA «DPyHKUMU HU  rpaguku»  TECHO
MEPEIUICTAETCA C OPYTMMHU JMHHUSMHU Kypca, MOCKOJbKY B KAKOM-TO CMBICIE 3aJaET
MOCJIEA0BATENBHOCTh M3y4YE€HUs Marepuana. V3ydeHune CTEeneHHOW, IOKa3aTelbHOM,



JorapuMUYECKOl M TPUTOHOMETPUYECKUX (YHKIUH, HX CBOWCTB U TIpadUKOB,
UCIIOb30BaHUE (GYHKIMN JJIs PElICHUsl 3a/lad U3 JIPYTMX Y4eOHBIX MPEIMETOB U
peanbHOM KU3HU TECHO CBA3AHO KaK C MAaTeMaTUYECKUM aHAIU30M, TaK U C PEIICHUEM
ypaBHeHUI U HepaBeHCTB. [Ipu »ToM OoJibllioe BHUMaHHE yjensercs GOpMUPOBAHUIO
YMEHHUS BbIpaXaTh (QOpMyJIaMHd 3aBUCUMOCTA MEXAY pa3IuYHbBIMU BEJITUYUHAMM,
UCCIIeIOBAaTh TMOJY4YeHHbIE (DYHKIMU, CTPOUTh uX Tpadukud. Marepuan dToH
COZICP)KATEIbHOM JIMHUU HAlEJICH Ha Pa3BUTUE YMEHUN M HABBIKOB, MO3BOJIAOLINX
BBIpaXXaTh 3aBUCUMOCTU MEXIY BEJIMYMHAMHU B Pa3IudyHON ¢dopMe: aHAIUTHYECKOMH,
rpaduuecko u cioBecHOU. Ero n3ydeHnue cnocoOCTBYET pa3BUTHUIO AJITOPUTMUIECKOTO
MBIIIUICHUS, CIIOCOOHOCTU K 0000IIEHUIO M KOHKPETHU3AIlUU, UCTIOJIh30BaHUIO aHAJIOTUH.

ConepxarenbHass JuHUA «Hawana wmaremMaTHyecKOro aHajliu3a» IO3BOJISIET
CYILIECTBEHHO pPAaCUIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaKk W MNPUKIAJAHBIX 3ajady,
JIOCTYIHBIX OOYyYalolMMCs, Y KOTOPBIX MOSBISETCA BO3MOXKHOCTH HCCIEIOBATh U
CTpouTh Tpaduku (QYHKIHHI, ONMpenensiTh WX HAUOOJBIITNE M HAUMEHbBINNE 3HAYCHHS,
BBIYHCIIATH TUIOMAAA (GUryp m OOBEMBI TeN, HAXOAWTh CKOPOCTH W YCKOPCHHUS
npoueccoB. JlaHHas coaep)KarelbHash JUHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH
MOCTPOCHHS MaTEeMaTUYECKUX MOJIEICH pealIbHbIX CUTYallMid, HAX0XKICHUSI HAWTY4IIIero
pelieHusT B TMPUKIAJHBIX, B TOM YHCIE COIUAIBHO-?PKOHOMUYECKUX, 3ajayax.
3HaKOMCTBO C OCHOBAMHM MAaTeMaTHYECKOTO aHajlu3a CIOCOOCTBYET pa3BUTHUIO
a0CTpakTHOTO, (POPMATLHO-TOTUYECKOTO U KPEATUBHOTO MBIILJICHUS, (OPMUPOBAHUIO
YMEHUI pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMATUKH B HAYKE, TEXHUKE U HCKYCCTBE.
OOyuaroryecsi y3HalOT O BBIAIONIUXCS Pe3yJibTaTax, MOJYYEHHBIX B XOJE Pa3BUTHUSA
MaTeMaTUKH KaK HayKu, U UX aBTOpaXx.

ConepxxarenbHO-MeTOANYECKAas JIMHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM
MOCBSAILIEHA 3JIEMEHTAM TE€OPUU MHOXKECTB. TE0peTUKO-MHOKECTBEHHBIE MIPE/ICTABICHUS
MPOHMU3BIBAIOT BECh KypC IIKOJbHOW MaTeMaTUKH U TpeajararoT Haubosee
YHUBEPCAIBHBIN SI3bIK, OOBEAMHSIONIUNA BCE pa3eibl MAaTEMATUKH U €€ MPHIOKCHUH,
OHM CBSI3BIBAIOT PAa3HbICE MATEMAaTUYECKUE IUCIUIUIMHBI B enuHoe uenoe. [loatomy
BAXXHO JaTh BO3MOYKHOCTh IIKOJIbHUKY NOHUMATh TEOPETUKO-MHOXECTBEHHBIN S3bIK
COBPEMEHHOM MAaTeMaTUKH U UCIIO0Ib30BaTh €r0 JJI BRIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Havajla MaT€MaTUYECKOIO aHAINM3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MATEMATHYECKOI'0 MOJICIIUPOBAHUS, KOTOPBIE MTPU3BaHbl CHOPMHUPOBATH HABBIKU
ITOCTPOEHHUSI MOJIENICH PEANBbHBIX CUTYallMM, UCCIENOBAHUS 3THX MOJEIEH C MOMOIIBIO
anmnapara aiareOpbl U MaTEeMaTHYECKOro aHajiu3a W HWHTEPIpeTaldyd MOJTY4eHHBIX
pe3ysibTaToB. Takue 3aJaHus BIUIETEHBI B KaXKIbIA U3 PA3/I€JIOB IPOTPAMMBI, IIOCKOJIBKY
BECh MAaTepuai Kypca IIMPOKO MCIOJB3YETCS IS PELICHUs NMPUKIAIHbIX 3a1ad. [Ipu
PEIICHUH pPEabHBIX MPAKTUYECKUX 3a]ad ydyalluecs pa3BUBAIOT HAOIOAATENBLHOCTD,
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HUCIIO0JIb30BaTh aHAJIOTHUIO,
0000111aTh ¥ KOHKPETU3UPOBATh Mpodiemy. JlesTenbHoCcTh Mo (OPMUPOBAHUIO HABBIKOB
pelIeHusl MPUKIAIHBIX 3aJlad OPraHu3yeTcs B IMPOLIECCe M3Y4YEHUs BCEX TEM Kypca
«Aunrebpa ¥ Hayaja MaTEMaTUYECKOTO aHATIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE



B yueOGHoM m1aHe Ha M3ydeHUE Kypca aareOphl 1 Hayajl MaTeMaTHYECKOro aHalIn3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 4yaca B Henento B 10 kiacce u 3 vaca B Hepenmo B 11
KJIacce, BCero 3a JiBa roja ooydenus — 170 gacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BBIYMCICHUS

PaunonanbHpie uyncna. OOBIKHOBEHHBbIE M JIECATUYHBIE JAPOOHM, MPOLIEHTHI,
OECKOHEUHbIE IEPUOAUYECKUE IPOOU. ApU(pMETHYECKHUE ONEPALMU C PALMOHATbHBIMU
YHUCJIaMH, TTPeo0pa30BaHusl YUCIOBLIX BhIpakeHui. [Ipumenenne qpoOeil u MpoIeHToB
JUISL PELIEHUS TPUKIIAIHBIX 337a4 U3 Pa3JIMYHBIX OTPACIICl 3HAHUM U PEATbHOW KU3HU.

JeucTtBurenbHble  uucia.  PanvoHalmbHbIE W UPPAUMOHAIBHBIE  YMCIIA.
Apudmernueckue omnepauud C  JACHCTBUTENbHBIMH  uuciamu. [IpubmmxéHHble
BBIYMCJIEHUS, TIPABUJIA OKPYTJICHUS, TPUKHUIKA U OLIEHKA Pe3yJIbTaTa BIYUCICHUMN.

Crenens ¢ nenbiM mokasareneM. CrangaptHas ¢opma 3amUCH JIEHCTBUTEIBHOTO
yycna. lcnonb3oBaHue mnoaxonsmie (Gopmbl 3amucH JEHCTBUTENBHBIX YHUCEN IS
pELIEeHUS NPAKTUYECKUX 3a7a4 U IPEJICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHOU cTeneHu. JleiicTBus ¢ apudmernyeckumu
KOPHSIMU HaTypaJIbHOM CTEIICHH.

CuHyc, KOCMHYC M TAaHT€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
aApPKTaHT€HC YUCIIOBOT0 apryMEHTA.

YpaBHeHUs M HEPAaBEHCTBA

ToxnecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYJIBL.

VYpaBHeHHe, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pemieHune HepaBeHCTBA. Meton
WHTEPBAJIOB.

Pemenue nenbix U JpoOHO-pallMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenne uppanioHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUM.

IIpuMeHenne ypaBHEHMI M HEPABEHCTB K PELIEHNIO MATEMAaTUYECKUX 33/1a4 U 3a/1a4
U3 pa3IMYHbIX 00JIacTeil HAYKHU U peaibHOU KU3HU.

DOyHKUMY U TPAPUKHU

Oynkuusa, cnocodsl 3amanus pynkuuu. ['padux dynxnuu. Bzaumuo oOpaTHbie
byHKIIH.

OO6nacTh ompeneneHuss ¥ MHOXECTBO 3HaueHud ¢(ynkuumu. Hymum ¢yHKuum.
[TpomexxyTku 3HaKOMOCTOSTHCTBA. YETHBIC 1 HEUETHBIC (QYHKITUU.

CrenenHass (yHKIMS C HaTypaJbHbIM W LIEJbIM IOKa3zaTeneM. E€ cBoiicTBa u
rpacduk. CBoiicTBa U rpaduK KOpHs N-0il CTENEeHH.

TpuronoMerpuueckas OKpY>KHOCTb, OIPEAEIICHUE TPUTOHOMETPUYECKUX (DYHKIIHI
YHUCJIOBOI'0 apryMEHTA.

Havana maTtemaTH4ecKOro aHajausa

ITocnemoBaTeabHOCTH, CHOCOOBI 3aJaHUs IIOCJIEAOBaTEIbHOCTENH. MOHOTOHHBIE
IIOCJIEI0BATEIILHOCTH.

Apudmernyeckass U TeoMeTpuueckas mporpeccud. beckoHeuHO yObIBaroIIast
reomeTrpudeckass mnporpeccusi. Cymma OecKOHEYHO YOBbIBAaIOIIEH TI'€OMETpUYECKON
nporpeccun. @opMyrna CI0KHbIX IPOLEHTOB. VcIoap30BaHNe NPOrpecCUu IS PELLICHHS
peaNbHBIX 3a7a4 MPUKIIAJHOIO XapaKTepa.



MHoxecTBa U JIOTMKA

MHoXecTBO, oOlepald Haj MHOXecTBamu. Jluarpammbsl Oinepa—BeHHa.
[IpuMeHeHrne TEOPETUKO-MHOXKECTBEHHOI'O ammapara Uil OINMCaHUS  PEaIbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JPYrUX ydeOHBIX MPEIMETOB.

Onpenenenne, TeopeMa, CIEICTBUE, 10KA3aTEIbCTBO.

11 KVIACC

Yucia u BIYUCTICHUS

Harypanbnsie u nenble yucina. [Ipu3Haky 1eIMMOCTH LENIBIX YUCEIL.

CrteneHb ¢ pallMOHAJIbBHBIM TMoKa3ateneM. CBoiCTBa CTEIECHM.

Jlorapudm umncna. JlecssTUuHbIE U HATYpaJIbHbIC JOTaPU(PMBI.

YpaBHeHUs M HEPABEHCTBA

[IpeobpazoBanue BeIpaXKEHU, COEPKAIIMX JOrapu(MBbI.

IIpeoOpazoBanue BbIpaXEHUH, COJAEP)KAIIMX CTENEHM C PALUOHAIBHBIM
ITOKA3aTEJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenpHbIEe ypaBHEHHSI U HEPABEHCTBA.

Jlorapudpmudeckue ypaBHEHHsI 1 HEPABEHCTBA.

Cucrembl JHMHEWHBIX YpaBHEHUH. PenieHue NpUKIAIHBIX 334a4 C ITOMOIIBIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucTemMbl M COBOKYITHOCTH PAallMOHANIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHenne ypaBHEHHMM, CUCTEM U HEPABEHCTB K PELICHUIO MaTeMaTHYECKUX
3a7a4 M 33714 U3 pa3InuHbIX 00JaCTel HAYKU U PEeabHOM JKU3HU.

DyHKUUHU U TpaduKu

Oynkrmus. [lepuogudeckne ¢yHkiuu. [IpoMeXyTKMn MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MUHUMYMBI (pyHKIIMK. Hanbosnbiiee 1 HanMeHblliee 3HaueHne ¢yHKIUN
Ha MPOMEXKYTKE.

Tpuronomerpuueckue pyHKINU, UX CBOMCTBA U TpadUKU.

ITokazaTenbHas u gorapupmudeckas GyHKIMHU, UX CBOMCTBA U TpaPUKH.

Hcnons3oBanue rpadukoB GyHKIMH IS pEIICHUs YPaBHEHHUM U JIMHEHHBIX CUCTEM.

Hcnons3oBanue rpadukoB (GYHKIUN A8  UCCIEJOBAHHS IMPOLIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HMKAIOT IpPU pPEIICHUU 3a4ad M3 JPYrux Yy4eOHBIX
IIPEAMETOB U PEATTbHOM KU3HMU.

Hayana maTeMaTH4eCKOro aHaJIu3a

HenpepsiBHble pyHKIIMH. MeTO MHTEPBAIOB I PELLICHUS] HEPABEHCTB.

[IpousBoanas pyHkuuu. ['eomerpudeckuil U (pU3NUECKUI CMBICT IPOU3BOIHOM.

[IpousBoaHble 37eMEHTapHbIX (PYHKIMI. DOpMyIbl HAXOXKIEHUS MPOU3BOJHOM
CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIIUH.

[IpumMeHeHne NpOM3BOJHOM K HCCIENOBAHMIO (PYHKIUMH HAa MOHOTOHHOCTh H
KCcTpeMyMbl. HaxoxieHue HauOONbLIEro M HAaWMEHBILIETO 3HA4Y€HUA (PYHKIUU Ha
OTpE3Ke.

[IpuMeHneHne Npon3BOAHON ATl HAX0KACHUS HAMITYYIIEro peIIEHUS B IPUKIIATHBIX
3aj1auax, JUisl ONpeesIeHNs CKOPOCTH Mpoliecca, 3aJaHHOro (OopMyJIIoil Uit TpapuKoM.

[lepBooOpa3znas. Tabmuia nepBoOOpa3HBIX.



WuTerpai, ero reoMeTpruueckuii U GU3NYEeCcKuii CMbICI. Brruncinenne uaTerpania mno
dbopmyne Hprorona—JleliOnua.



INJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne yueOHOro mpenMera «MaremaTukay TODKHO 00ecIeuynBaTh
JIOCTUKEHHE Ha YpOBHE CpeHEro oOmiero oOpa3oBaHUs CIACAYIOMIUX JMYHOCTHBIX,
MeTarpeIMETHBIX U MPEMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE  pe3yabTaThl OCBOCHHUS MPOTPaMMBI  y4eOHOTO TIpeaMeTa
«MareMaTukay XapakTepU3yrTCS:

I'paxknanckoe BocmuTanme:

c(hOpPMHUPOBAHHOCTBIO TPAKIAHCKON MO3UIIMK 00YJarOIIETrocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIECTBA, TPEJACTABICHUEM O MAaTEMAaTHIECKIX
OCHOBaxX  (DYHKIIMOHMpPOBAHUS  PA3JIMYHBIX  CTPYKTYp, SBICHUN, TMPOUEAYP
IpaXxaaHCKOro oOuiecTBa (BbIOOPHI, OMPOCHI U Tp.), YMEHUEM B3aWMOECHCTBOBAThH C
COLMATTLHBIMU WHCTUTYTaMH B COOTBETCTBUU C WX (PYHKITUSIMH W HA3HAYCHUEM.

IaTpuoTrnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUUCKON TpakIaHCKOW HJEHTUYHOCTH, YBaXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIICHHEM K
JTOCTHXKEHUSIM POCCUMCKUX MAaTeMaTHUKOB M POCCUMCKOM MaTeMaTHYECKOM IIKOJIbI, K
WCIIOJI30BAHUIO OJTHUX JOCTIDKCHHA B JAPYrUX HayKax, TEXHOJOTHAX, cdepax
HYKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI' 0 BOCTIMTAHUS:

OCO3HAHHMEM JTyXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; CPOpMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHHUS, JTUYECKOTO TOBEICHUS, CBSI3aHHOTO C MPAKTHYCCKUM
MPUMEHEHUEM JTOCTHKEHUM HAYKH U JESTEIbHOCThIO YYEHOT0; OCOZHAHUEM JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYMBOTO OyayIIero.

JcTeTH4ecKoe BOCIIUTAHNE:

ACTETUYCCKUM OTHOIIEHWEM K MHpY, BKJIIOYas JCTETHKY MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aja4, PEIICHUH, paCCYKIEHUI; BOCTIPUUMYUBOCTBIO K
MaTEeMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BHIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUS IPUMEHITh MaTeMaTHUECKUE 3HAHUS B HUHTEpEcax
3I0POBOTO M 0€30macHOro 00pas3a >KW3HHU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY
3I0pOBbIO (3I0pOBOE TMHUTaHWE, COATAHCHUPOBAHHBIN PEKUM 3aHATHH U OTIbIXA,
peryisipHas (Qu3nyeckas aKTHUBHOCTb); (PU3UYECKOTO COBEPUICHCTBOBAHUSA, IPU
3aHATHIX CIIOPTUBHO-03TOPOBUTEIHLHOMN IEITEILHOCTHIO.

TpynoBoe Bocniuranme:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTU TPYIOIIOOUS; HHTEPECOM K
pa3nuIHBIM chepaM MpoPeCcCHOHATTLHOMN ACSITEIILHOCTH, CBI3aHHBIM C MATEMATHKOW 1
e€ MPUIIOKEHUSIMU, YMEHHUEM COBEpIIIaTh OCO3HAHHBIN BbIOOP Oyayiei mpodeccuu u
peaM30BBIBaTh COOCTBEHHBIE KU3HCHHBIE TIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTH4eCKOMYy 0Opa30BaHHUIO M CaMOOOPa30BaHUIO HA TIPOTSIKCHUH BCEH YKU3HU;
TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B PEIICHWH TMPAKTHYECKUX  3a7ad
MaTeMaTHYeCKON HaIPaBJICHHOCTH.



JKOI0ru4ecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO  SKOJIOTHYECKON  KYJIbTYpbl, IMOHUMAHUEM BIUSHUS
COLIMAIbHO-KOHOMUYECKUX TPOLIECCOB HAa COCTOSHHE MPUPOJHOM W COLMAIBHOU
Cpelibl, 0CO3HAHUEM TJI00ATBHOT O XapaKkTepa SKOJIOrMYECKUX MPo0JieM; OpUeHTAIIUEH
HAa T[PUMEHEHHWE MATeMAaTHMYECKUX 3HAHWM g penieHus 3agad B 00JacTu
OKpYXKaroliel cpeapl, IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKU HX BO3MOXKHBIX
ITOCJIEACTBUM ISl OKPYXKAIOIIEH CPEJIBI.

IleHHOCTH HAYYHOI O MO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW U OOIIIECTBEHHOMN MPAKTUKU, TOHUMAHUEM MAaTeMaTHIEeCKOU
HayKU Kak c(ephl 4eIoBeUeCKON NesATeIbHOCTH, ITAMOB €€ Pa3BUTUS M 3HAYUMOCTHU
JUISL Pa3BUTHUS IIMBWIM3ALMK; OBJIAJICHUEM SI3bIKOM MAaTeMaTHKHU U MaTeMaTH4YeCKOU
KYJbTYpOU KaK CpPEeJICTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISITh TPOESKTHYIO
Y UCCIIEN0BATENbCKYIO AESITEIbHOCT HHANBUIYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pPe3yJbTaTbl OCBOEHHUS IPOrpaMMbl Y4eOHOro mpeameTa
«Maremartukay XapaKTEepU3YyIOTCS OBJIAICHUEM YHUBEPCAIbHBIMU
MO3HABATEJbHBIMM  JICMCTBUAMH,  YHUBEPCAJIbHBIMHU  KOMMYHUKATHBHBIMU
JEUCTBUSIMH, YHUBEPCAIbHBIMU PETYJIATUBHBIMH JIEVICTBUSMMU.

1) YHuBepcaipHble MO3HABATEJIbHbIE ICCTBUS, 00ecCeurnBaoT (opMUpOBaHHE
0a30BbIX KOTHUTHBHBIX MPOIIECCOB OOydaromuxcs (OCBOCHHUE METOJOB IO3HAHUS
OKpYKaloIIero Mupa; NPUMEHEHHWE JIOTUYECKHX, HUCCIEN0BATEIbCKUX OIepalui,
yMEHUH padoTaTh ¢ HHPpOpMaIIHECH).

ba3oBble JJornueckue JeHCTBUS:

®BBISIBISITh W XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKK MaTEMaTUYECKHUX
OOBEKTOB, MOHSTHI, OTHOLIEHUN MEXKIY MOHATUAMU; (GOPMYIUPOBATH OMPEIACICHUS
NOHATUMN; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(PHUKALMU, OCHOBAHUS IS
0000IIEHNSI U CPABHEHUS, KPUTEPUU IIPOBOMMOrO aHAJIN3A,;

®BOCIIpUHUMATh,  (OPMYIAMpPOBATH U NpeoOpa3oBbIBaTh  CYXKJCHUS:
YTBEPAUTEIbHBIE U OTPUILIATEIbHBIC, EANHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

®BBIIBIISITh MAaTEMATUUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUS B
¢dakTax, JaHHBIX, HAOMIOJEHUSAX M YTBEPKACHUAX; Ipengaratb KpPUTEPUM s
BBISIBJICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUYN;

e/lclaTh BBIBOJABI C HCIIOJB30BAHMEM 33aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTABHBIX YMO3AKIOYEHNN, YMO3AKIIOUEHUH 110 AaHAJIOTUU;

®IIPOBOJUTH CaMOCTOATENIBHO JOKA3aTebCTBA MAaTEMaTUYECKUX YTBEPIKICHHUI
(npsiMble M OT MPOTHUBHOIO), BHICTPAUBATH apryMEHTALMIO0, TPUBOJAUTH NMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBObI;

®BHIOMpPATh CHOCOO pelleHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEILEHUs, BEIOUpaATh Hanbosee MOAXOAAIUN ¢ YUETOM CaMOCTOSTENIbHO
BbIJICJIEHHBIX KPUTEPHUEB).



Ba3oBble ucciienoBare/ibcKue 1eHCTBUA:

®LICIIOJIB30BaTh BOINPOCHl KAK MCCIEI0BATEIbCKHU HMHCTPYMEHT I103HAHUS;
(GbopMyIMpOBaTh BONPOCHI, (PUKCUPYIOIIHNE TPOTUBOPEUHE, MPOOIEMY, YCTaHABINBAThH
UCKOMOE M JaHHOEe, (OpPMHpOBATH THIIOTE3Y, ApPryMEHTHPOBATH CBOK IO3ULHIO,
MHEHUE;

®[IPOBOJUTH CAMOCTOSTEIBHO CINIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEAOBAHUE 110
YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro oOOBEKTa, SBJICHHUS, IMpolecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MeXy 00bEeKTaMu, IBJICHUSMHU, ITPOLIECCaMHU;

®CaMOCTOSITENIbHO (POpMyIUpoBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
IPOBEAEHHOT O HAOIOCHUS, UCCIIeIOBaHMs, OLIECHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTAaTOB, BHIBOJOB U 000OIIEHUI;

®[IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE NPOLECCA, a TaKXKE BbBIIBUIATh
IPEIOIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanueii:

®BLIABIIATH Je(UUUTH MH(POpPMALMHU, TAHHBIX, HEOOXOAUMBIX JUId OTBETa Ha
BONPOC U JJIs PELICHUS 3a7a4H;

eBbIOMpaTh MHPOPMALIMIO U3 MCTOYHMKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTU3UPOBATh M MHTEPIPETUPOBATH UH(DOPMALIMIO PA3TUYHBIX BUAOB U (HOpM
IPECTaBIICHNUS;

®CTPYKTYpUPOBATh MH(OPMALINIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WTIOCTPUPOBATh rpapuuecKkus;

®OIICHUBATh HaAEKHOCTD uH(bopMauu 1o CaMOCTOSTEIILHO
c(OpMYyITUPOBAHHBIM KPUTEPUSIM.

2)  VYHuBepcaJibHble = KOMMYHHUKATHBHBIE  JCHCTBHUS,  00ECIICUMBAIOT
c(hOpMUPOBAHHOCTH COIUATHLHBIX HABBIKOB 00yJaIONTUXCSI.

OOouienue:

®BOCIIPHHUMATh U (DOPMYIHMPOBATh CYKJCHUS B COOTBETCTBHH C YCIOBUSMH H
1EeISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOKO TOYKY 3PCHUS B YCTHBIX U
MMCbMEHHBIX TEKCTAX, JaBaTh MOSCHEHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBAThH
TIOJIYYCHHBIN PE3yJIbTAT;

®B XO7Ic OOCYXKIEHHUsS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIIaeMOH TEMBI,
POOJIEMBI, pellacMOM 3aJja4uM, BRICKAa3bIBATh WJICH, HAIICJICHHBIC HA IMTOMCK PEIICHUS;
COTIOCTAaBJIATh CBOM CYXKICHUS C CYXICHUSMH JPYyrUX YYaCTHUKOB JMAjora,
OOHApYKUBATh PA3IMUNEC M CXOJICTBO MO3UIIHIA; B KOPPEKTHON Gopme (OpMYIUpOBaThH
pa3HoOrJIacusi, CBOM BO3PAKCHUS;

®IIPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3aJa4M, DKCIIEPUMEHTa, HCCIICIOBaHMS,
MIPOEKTA; CaMOCTOATEIBHO BHIOMpaATh (opMaT BBICTYILUICHHS C Y4YETOM 3ajad
TIPEe3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

CorpyaHu4ecTBo:

®[IOHUMATh M HCIIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYAJTHHOU
paboThI TIPH pelIeHUH YYEOHBIX 3a/1a4; TPUHUMATh 11€JTb COBMECTHON JESITELHOCTH,
IJIAHUPOBATh OpPTraHU3AIMI0 COBMECTHOM pabOThI, pacmlpenessaTh BHIbI padoT,



JIOTOBapUBaThCs, OOCY)XIaTh MPOLECC M pe3yabTaT paboThl; 0000IIAaTh MHEHHS
HECKOJIbKHX JIFOJIEH;

ey4acTBOBAaTh B I'PYNIOBBIX (opMax padoThl (0OCYXIEHHS, OOMEH MHEHHI,
«MO3TOBBIE LITYPMbD) U UHBIE); BBIIOJIHATH CBOIO YaCTh pabOThl U KOOPAMHHUPOBATH
CBOM JICHCTBHS C IPYrUMU YJ€HAMU KOMAaH/Ibl; OLICHMBATh Kau€CTBO CBOEIO BKJIaJa B
OOIIMI TPOAYKT IO KPUTEPUAM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) YHuBepcaibHble peryJsiTUBHbIE JIEHCTBUS, 0OecreunBaroT (HOpMHUpPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranmszaumsi:

COCTaBJIATH IUIAH, AITOPUTM PEHICHUsS 3aJauyM, BhIOMpaTh CIOCOO PEIICHUS C
y4€TOM HMMEIOIIHUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(pOpMAaLUK.

CaMOKOHTP0JIb:

®BJIa/I€Th HaBbIKAMU IIO3HABATEIbHONU PEIIEKCUH KaK OCO3HAHUS COBEPILAEMBIX
JNEUCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX pPE3YyJbTaTOB; BIAJIETh CIIOCOOaMH
CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca M Pe3yJibTaTa PEIICHUS MATeMaTHYECKOU
3aj1auy;

®IIPEABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHKHYTh IPH PEUICHUU 3a/ayH,
BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JAaHHBIX,
HalJIEHHBIX OMINOOK, BBISIBICHHBIX TPYAHOCTEH;

®0OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBSACHATH MPUUUHBI
JOCTHXKEHUSI WIIM HEIOCTHXKEHHUS! Pe3yJbTaTOB AESATENbHOCTH, HAXOAWUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenune y4ebHOTO Kypca «Anredpa U Hayaia MaTeMaTHYECKOro aHAJIM3a» Ha
YpPOBHE CpeaHero ooOImero oOpa3oBaHUs JOKHO OOECIEeUYrBaTh JIOCTHIKEHUE
CJICTYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yuca 1 BLIYMCTICHUS

OnepupoBaTh MOHATUSMU: PALMOHAILHOE W JEHCTBUTEIHLHOE  YHCIIO,
OOBIKHOBEHHAS U JICCITUIHAS IPOOb, MPOIEHTHI.

BreIimonHaTh apudMeTHIeCKHUE ONEpaIiK ¢ pallMOHAILHBIMY 1 ICHCTBUTEILHBIMU
YHUCIaMH.

Bemonuate npuOauKEHHBIE BBIYUCICHUS, HCIIOIL3Yys IpaBHJIa OKPYIJICHHS,
JIeJIaTh MPUKUIKY U OLICHKY PE3yJIbTaTa BEIYUCICHUN.

OnepupoBaTh MOHATUSAMU: CTETIEHB C IIEJIBIM MTOKa3aTesieM; CTaHaapTHas opma
3allUCU  JICMCTBUTEIIBHOIO YHCJIA, KOPEHb HATYpPajJbHOM CTENEHU;, HCIOJIb30BaTh
noaXoAsAlyr0 GopMy 3alUCH JIEUCTBUTEIBHBIX YHCEI JJIS PEIICHUs] MPAKTUYECKUX
3a/1a4 ¥ MPEJACTABICHUS TaHHBIX.



OnepupoBaTh MOHATUSMH: CHHYC, KOCUHYC M TaHT'€HC IMPOU3BOJIBHOIO YIJIA;
UCIOJb30BaTh 3alMCh MPOU3BOJIBHOTO YIya 4yepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
(G yHKUUU.

YpaBHeHus1 1 HEpaBEeHCTBA

OnepupoBaTh MOHATHAMH: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LEJOE,
palMoOHAIbHOE, HPPALMOHATIBHOE YpPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHMUE;

BoinonHsaTe npeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKEHUNW W peluaTh
TPUTOHOMETPUUYECKUE YPABHEHUSI.

BoimonHsaTe mpeoOpa3oBaHUs LENbIX, palMOHAIbHBIX M HPPALMOHAIBHBIX
BBIP@KEHUI M PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpumMeHsATh ypaBHEHMS] U HEPABEHCTBA ISl PELIEHUsI MaTEMAaTUYECKUX 3a]a4 U
3aj1a4 U3 pa3IMyHbIX 00JIacTel HAyKU U PEaIbHOW KHU3HU.

MonenupoBaTh peajbHble CUTYAIMH Ha SI3bIKE alIre0pbl, COCTABISTh BbIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA MO YCIIOBUIO 337a4M, UCCIIEI0BAaTh OCTPOCHHBIE MOJIENH C
UCIOJIb30BAaHUEM allapara ajareopsbl.

DOyHKUMY U TPaPUKH

OnepupoBarh MOHATHUSAMU: (YHKIHUS, CHOCOOBI 3agaHus (yHKIHHU, 0OJacTb
OIpEeNICICHUs] U MHOXECTBO 3HAu€HUW (QyHKUMM, Tpapuk (QYHKIUH, B3aHUMHO
oOpaTHble (DYHKIIMH.

OnepupoBaTh NOHATUSAMH: YETHOCTh U HEUETHOCTh (PYHKIMH, HYJIU (YHKLIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKUUN IS pelISHUs] ypaBHEHUH.

Crpoutrb W uuTaTh rpapukd JUHEHMHOW (PYHKIMHU, KBaAPATUYHON (DYHKUHUH,
CTETIEHHOM (PYHKIIMU C LEJbIM MOKa3aTeJIeM.

Ucnonw3oBath rpaduku  (QYHKIUNA I8 UCCICAOBAHUS  TPOLIECCOB U
3aBUCMMOCTEH TpU PELICHUM 3a/1ad U3 JPYTHX Y4eOHbIX MPEIMETOB U pearbHOMN
KU3HU; BbIpaXKaTh (POpMynaMH 3aBUCUMOCTH MEXy BETUUMHAMHU.

Havaja MaTeMaTH4eCKOro aHAIM3a

OnepupoBaTh  NOHATUSAMH:  TOCIEAOBATEIbHOCTh, apUPMeETHUYecKas U
reOMETPUYECKask TPOrPECCHH.

OnepupoBarh  MOHATUSMH: OECKOHEYHO  YOBIBAIOIIAs  I'€OMETpHUYECcKas
porpeccusi, cymma 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKON MPOrpecCuu.

3aaBaTh MOCIEI0BATEILHOCTH Pa3IMUHBIMU CIIOCOOaMH.

Hcnonp30BaTh CBOMCTBA IOCIENOBATEIBHOCTEN M IMPOTPECCHU I PELICHUS
pealIbHBIX 337a4 MPUKIATHOTO XapaKTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh MOHATUSMH: MHOXKECTBO, ONIEPALIMN HaJl MHOYKECTBAMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONMHUCAHUS PeabHbIX
IPOLIECCOB U SIBJICHUM, IIPU PEILICHUU 3a7a4 U3 IPYTuX yueOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSAMH: ONPEAEIECHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC



Yuciia M BBIYMCTICHUA

OnepupoBaTh MOHATHAMU: HATYypaJIbHOE, LIEJIO€ YNCIIO; UCIIOIb30BaTh IIPU3HAKU
JETTMMOCTH LIENBIX YHCEl, PA3JIOKEHNE YUCIIA HAa IPOCTHIE MHOKUTEIHN IS PELICHUS
3a1ad4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM IIOKA3aTEIEeM.

OnepupoBaTh MOHATUSAMHM: JIOrapupM 4YHUCHA, JECATUUYHBIE W HaTypaJlbHbIE
JorapuQMmsl.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOICTBA CTENEHU Ui TPeoOpa30BaHUsl BEIPAXKEHUI; ONEpUPOBAThH
MOHATHSMU: TI0KA3aTeJIbHOEC YPaBHEHHE M HEPABEHCTBO; PELIATh OCHOBHBIC THIIBI
ITIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUs  BBIPAKEHUW,  COAEpXKAUIUX  JIOrapu(MBbI;
ONEpPUPOBATh MOHATUSAMU: JOrapu(PMUUYECKOE YpaBHEHHE W HEPAaBEHCTBO, peIIaTh
OCHOBHBIE THIIbI JIOTAPU(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemeHns npocTenmmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHUSIMU: CHCTEMA JIMHEWHBIX YPABHEHUN U €€ pELICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHENHBIX YPAaBHEHMM IS PELICHUS IPAKTUYECKUX 3a1a4.

HaxomuTe pemeHus NpOCTEHIIMX CUCTEM M COBOKYITHOCTEM palMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenupoBaTh peaabHble CUTYAIIMH Ha SI3bIKE alIreOpbl, COCTABISTh BhIPAXKEHUS,
YPAaBHEHHsI, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 33]1a41, UCCIEA0BATh TOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAHKMEM ammapara ajareopsl.

DOyHKIMH U TPAaPUKH

OnepupoBaTh  MOHATUAMM:  NEpUOAUYECKas  (QPYHKIUSA,  MPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMHU, TOUYKHU dKCTpeMyMma (PYHKIIMH, HAMOOIbIIEE U HAUMEHbIIIEE
3Ha4YeHUs (PYHKIUU Ha MPOMEXKYTKE; UCIOIb30BaTh UX I UCCIEAOBAaHUS (PYHKIINH,
3aJJaHHOU rpauKoM.

OnepupoBaTh NOHATUSAMU: TpapuKU TOKA3aTENbHOM, JOrapupMuUyYecKo u
TPUTOHOMETPUYECKUX (PYHKUMN; M300pakaTb UX HAa KOOPAMHATHOM IUIOCKOCTH U
MCIIOJIB30BaTh IS PEIICHUS YPABHEHUI U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOW MJIOCKOCTH TpaUKW JIMHEHHBIX YpaBHEHUU U
WCIIONb30BaTh UX JUIS PELICHUSI CUCTEMBI JINHENHBIX YPAaBHEHUM.

Hcnonws3zoBaTh rpaduku (QYHKIMH [  HMCCIENOBAaHUS  IPOLECCOB U
3aBUCUMOCTEN U3 JPYTUX y4EOHBIX JUCIUILINH.

Havajia MaTeMaTH4eCKOIr0 aHAIM3a

OnepupoBaTh MOHATUSMH: HENpPEpPbIBHAS (DYHKIUS; MPOM3BOAHAS (YHKIIHU;
UCIIOJIb30BaTh T'€OMETPUUECKUI M (PU3MYECKHI CMBICI MPOU3BOJHOM IJIsl pElICHUs
3a1ay.

Haxonuth mpou3BOAHBIE 3JIEMEHTapHBIX (YHKIUI, BBIYMCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEACHUS, YACTHOTO (DYHKIIMA.

Hcnonbs30BaTh NPOU3BOIHYIO IJIS1 HCCIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO IPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO IS HAXOXKICHHS HAWIYUYIIErO pEUIEHUsS B
IIPUKJIAJIHBIX, B TOM YMCIIE COLUAIBHO-3KOHOMUYECKHUX, 3a/1a4ax.



OnepupoBaTh  TMOHATHUSAMH: TEpBOOOpa3Has ®W  HWHTETpPA; IOHUMATh
TEOMETPUICCKUHN M PU3NICCKUI CMBICIT HHTETpaIa.

HaxomuTte mepBooOpa3Hbie dIEMEHTAPHBIX (DYHKIHH; BBIYUCIATH MHTETPAT IO
dbopmyne Hororona—JleiiOnuia.

Pemates mnpukiagHpie 3aaduv, B TOM YHCJIE COLMAIBLHO-DPKOHOMHYECKOTO U
buznyecKoro xapakrepa, CpeiCTBaMH MaTeMaTHIECKOT0 aHAIIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIIACC
KounuecrBo yacos JIEKTPOHHBIE

Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Kontposasbnbie | IlpakTnueckue

n/n NPOrpamMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI

pecypchbl
MHoxecTBa panroHa.

1 Ij HECTRA PARION HBHI;)IX " 14 1 bubmmoreka LIOK
NeCTBUTENBHBIX yucel. PalmoHanpHbie https://m.edso0.ru/1568aba3
ypaBHEHHS 1 HEpaBEHCTBA

) Oynkuuu U rpapuku. CTeneHs ¢ HenbiM 6 bu6mmorexa IIOK
HOKa3aTeneM https://m.edso0.ru/1568aba3

3 ApudMeTHIecKHii KOpeHb N—O0i CTEIICHH. 18 1 bubmmoreka [IOK
HppanmonansHble ypaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3

4 @opMy bl TPUTOHOMETPHH. 99 1 bubmmorexa [IOK
TpuroHomerpuyeckrue ypaBHEHUs https://m.edso00.ru/1568aba3

) ITocnenoBaTeabHOCTH U IPOTPECCUU ) brbamorexa [IOK

A porp https://m.edsoo.ru/1568aba3

5 [ToBTOpeHue, 00o0IIeHNEe, CHCTEeMaTH3aIIs 3 1 bubmmorexa [IOK

3HaHUM https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KUIIACC

KosauyecTBo yacos DJIeKTPOHHBIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
Konrtpoasnsbie | IlpakTnueckue
n/n NpOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
CrereHb ¢ paliMoOHaJIbHBIM MTOKA3aTEIIEM.
1 [TokazatenpHas ¢ynkius. [TokazaTenbHbie 12 1 bubmorexa [JOK
YHICL https://m.edsoo.ru/f11c4afd
ypaBHEHHS 1 HEpaBEHCTBA
Jlorapudmuueckas KLU,
2 HOFapI/IgMI/IquKI/Ie (by:BI]{leHI/IH " 12 butamorexa [IOK
p yp https://m.edsoo.ru/fl1c4afd
HEPaBEHCTBA
Tpuronomerpuueckue GyHKIIUU U UX
3 r pa(I)HKH T II:/)IFOHOMCT ngecine 9 1 bubmorexa [JOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmoteka IJOK
4 [IpousBonnas. IlpuMeHeHn e MpOU3BOAHON 24 1 https:/m.edsoo.ru/f Lcdafd
bu6mmoreka [JOK
u
> HTCTPALIT Er0 TpHMEHEmTe o https://m.edsoo.ru/f11c4afd
bubmioreka [IOK
6 C i 12 1
FEIEMEE JpRREEREE https://m.edsoo.ru/f11c4afd
bubmioreka [IOK
7 H 6
ATYPAIILHRIE 1 HEIHE HHena https://m.edsoo.ru/fl1c4afd
[ToBTOpeHue, 0000IIeHNE, CHCTEMATU3ALIHS bubmuorexa [IOK
8 . 18 2
3HaHUHN https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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HPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KVIACC
Kon . .
IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOII 00pa3oBaTeIbHOM
MPOBEPHENOTO MPOrpaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BEIUMCIEHUSA
11 OmnepupoBaTh MOHATHAMH: PallHOHANIBHOE U JICHCTBUTENILHOE YU CII0, OOBIKHOBEHHAS U
' JIeCATHYHAs 1po0b, TPOLEHTHI
12 BoimonHATe apudmMernueckue omnepanud C palUuOHAIBHBIMU U J€HCTBUTEIBHBIMU
' YHUCITAME
13 BbinonHaTe npubakEHHbIE BBIUMCIIEHUS, MCHOJB3Ys MpaBUila OKPYIJICHUs, AeNaTh
IIPUKHUJIKY U OLEHKY pe3yJbTaTa BbIUMCICHUN
OnepupoBath MOHATUAMU: CTEIEHB C I1€JIBIM IT0Ka3aTeseM, cTaHaapTHas popma 3anucu
14 JEWCTBUTENILHOI'O YNCIIA, KOPEeHb HAaTYPaJbHON CTENEHM; UCIOJIb30BaTh MOAXOIAILYIO
' dopMy 3amucu JEWCTBUTENBHBIX YMCEN M pEIIeHUS INPAaKTUYECKUX 3aJad |
IPEe/ICTaBJICHUS TaHHBIX
OnepupoBaTh MOHATUSAMU: CHUHYC, KOCHHYC M TaHI€HC IPOU3BOJBHOIO YIJa;
1.5 UCMOJIb30BaTh 3aMUCh MPOU3BOJBHOIO yria yepe3 oOpaTHBIE TPUTOHOMETPUUYECKHE
byHKIIUN
2 VYpaBHEHUS U HEpaBEHCTBA
OnepupoBaTh  MOHATUSMU:  TOXKIECTBO, ypaBHEHHE, HEPaBEHCTBO,  IIEJIOe,
2.1 paloHaNbHOE, HUppaloOHATbHOE YpaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHUE
99 BomonHate  npeoOpa3oBaHMs TPUTOHOMETPHUUECKMX  BBIPaXEHMM M pelaTh
' TPUTOHOMETPUYECKUE YPaBHEHUS
BeinonHaTs npeoOpa3oBaHus LEJbIX, PAlMOHAIBHBIX U HPPAILlMOHAJIBHBIX BbIpaXKEHUH
2.3 U peIlaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX YPaBHEHUH U
HEpPaBEHCTB
24 [IpuMeHATh ypaBHEHUS M HEPaBEHCTBA JUIsl pELIEHUs MaTeMaTU4YeCKUX 3a/1ad U 3ajad
' U3 Pa3JIMUYHBIX 00JacTell HAYKH U peabHOM KU3HU
MogenupoBaTh pealibHble CUTyallMd Ha S3bIKE aireOpbl, COCTaBJISATh BBIPAYKEHUS,
2.5 YpaBHEHUS, HEPABEHCTBA [0 YCJIOBHIO 3a/layd, UCCIIEAO0BATh MOCTPOECHHBIE MOJENHU C
HCIOJIb30BAaHUEM allllapara ajaredpbl
3 OyHKIUYU U TpaduKu
OnepupoBath MOHATUSAMU: (DYHKIHS, CcHOOCOOBI 3agaHUs (QYHKIMHM, O0OJacTb
3.1 OIpelelIeHNs U MHOXKECTBO 3HaUeHUH QyHKIMHU, rpaguk GyHKIINH, B3aUMHO O0paTHBIE
byHKIIUN
3.9 OnepupoBaTh TOHATUSAMHU: UYETHOCTb M HEUETHOCTh (YHKIMM, HYJIU (QYHKIHH,

MMPOMCEIKYTKHU 3HAKOIIOCTOAHCTBA




3.3 Hcnonb3oBaTh rpaguku GyHKIUHN IS pelIeHNs ypaBHEHUN
34 CtpouTh 1 4uTaTh TpauKu TMHEHHON (QYHKIINH, KBAAPATHIHON (DYHKIIMH, CTEEHHOM
' (YHKIHH C I[eJTBIM TTOKa3aTeIeM
Hcnonb3oBaTh rpaduku GyHKIUN I UCCIICAOBAHUS MPOIIECCOB U 3aBUCHMOCTEH MpH
3.5 pelIeHnH 3a7a4 M3 JAPYruX Yy4dyeOHbIX MPEAMETOB U peajbHOM >KU3HHU, BBIPAXKATh
(bopMynamMHu 3aBUCUMOCTH MEXI1y BETUYNHAMU
4 Hayana matemaTtuueckoro aHaausa
41 OmnepupoBaTh MOHATHAMU: TTOCIEAOBATEILHOCTD, apu(MeTHIecKasi U TeoMeTpuYecKas
' POTrPECCUu
49 OnepupoBaTh TMOHATUSAMU: OECKOHEUHO YOBIBaIOIas T'e€OMETpUYecKas MpOrpeccus,
' cyMMa OecKOHEYHO yObIBaIOIIel IeOMeTPHUECKON MPOrpecCHH
4.3 3amaBaTh OCIEI0BATEIBHOCTH Pa3IMUHbIMU CIIOCOOaMU
44 Hcnonb30BaTh CBOMCTBA MOCIEN0BATENBHOCTEN U IPOIPECCUI JJIs1 PEILICHUS peabHbIX
' 3a/1a4 NPUKIAaIHOTO XapaKTepa
5 MHoecTBa H JIOTHKa
5.1 OnepupoBaTh NOHATUAMU: MHOKECTBO, ONEpalluy HaJl MHOKECTBAMH
59 Hcnonp3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar JJis ONUCAHMSI peasIbHbIX
' IIPOLIECCOB U SIBJICHUM, IPU PEIISHUH 3a]]a4 U3 JPYTUX Y4eOHbIX IPEIMETOB
5.3 OnepupoBath NOHATUSAMMU: OIPEEIICHNUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO
11 KIIACC
Kon ” .
HpOBepHeMbIe NnpeaMETHbIC pe3y/bTaTbl 0CBOCHUS OCHOBHOU 06pa30BaTeJII>HOI/I
HI:;:;E::Z:;O NMPOrpamMMel CpeIHEro 001ero 00pa3oBaHus
1 Yucna ¥ BEIYUCICHUS
OnepupoBaTh NOHATHSAMHU: HATypajbHOE, I€JI0€ YMCIIO; MCIO0Jb30BaTh IMPU3HAKU
11 JIEIIMMOCTH 1EJIbIX YMCEeJI, PA3JI0KEHNE YUCIIA HA MPOCThIE MHOXKUTENN JJIs1 pEeLIeHUs
3a1a4
1.2 OnepupoBaTh NOHIATHEM: CTENEHB C PAllMOHAJIbHBIM IIOKA3aTENEM
13 OnepupoBath NOHATUAMU: JOrapudM dncia, AeCITUYHBIE U HATYpaJbHbIE JTOTapHU(PMBbI
2 VYpaBHEHUS U HEPAaBEHCTBA
[IpumeHAT, CBOWCTBA CTEMEHW IS NPeoOpa3oBaHUs BBIPAKEHUH, OINEPUPOBATH
2.1 HNOHATUSIMU: II0Ka3aTebHOE ypaBHEHHE M HEPaBEHCTBO; pElIaTh OCHOBHBIE THUIIBI
IOKa3aTeNIbHbIX YPaBHEHUI U HEPaBEHCTB
BreimonmHATE mpeoOpa3oBaHUs BBIPAKECHUN, CONIEPKAIIUX JIOTapu(MBbl; OMEPUPOBATH
2.2 MOHATUSIMU: JIoTapu(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO, PEIIaTh OCHOBHBIC THIIBI
Jorapu(PMUYECKUX YPaBHEHHI U HEPABEHCTB
2.3 HaxonuTp pemieHust mpocTeHInX TPUrOHOMETPUUYECKUX HEPaBEHCTB
54 OnepupoBarh TMOHATUSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH U €€ pelIeHHE;
' MCIO0JIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUHN I pelIeHUs] TPaKTUYECKUX 3a/1a4




Haxonuts pemenus NpoCTENIINX CHCTEM U COBOKYITHOCTEHM PALIMOHAJIBHBIX YPaBHEHU

2.5
Y HEPABEHCTB
MonenupoBaTh peaibHble CUTyallUd Ha S3bIKE anreOpbl, COCTABIISATH BBIPAYKEHUS,
2.6 ypaBHEHUS, HEPAaBEHCTBA U CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEA0BATh TOCTPOECHHBIE
MOJIENY C MCIOIb30BaHUEM alIapaTa aareopbl
3 ®OyHKIMYU ¥ rpaduKu
OnepupoBaTh MOHATHSAMM: TepUOAMYEcKas (QYHKIHS, MPOMEXKYTKHM MOHOTOHHOCTH
31 (GyHKIMM, TOYKH OHKCTpemMyMma (GYHKIMM, HauOojblllee W HaWMEHbIIee 3HAYCHUs
' (GYHKIMM Ha TPOMEXYTKE; MCIOJIb30BaTh MX JUIA HCCIeNoBaHUS (DYyHKIMH, 3aJaHHON
rpadukom
OnepupoBaTb  MOHATUAMHU: TpaQUKU  IOKA3aTENbHOM, Jorapu(MUUECKOd U
3.2 TPUTOHOMETPUYECKUX (YHKIMM; H300paXkaTb HMX HAa KOOPAMHATHOW IIJIOCKOCTH U
UCIIOJIb30BaTh JUUIsl PELICHHs ypaBHEHUI U HEPaBEHCTB
33 N300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH TIpauKu JMHEWHBIX YpaBHEHHH U
' UCIIOJIb30BaTh UX JUJIS PELLIEHHS] CUCTEMBbI IMHEWHBIX YPaBHEHUN
3.4 Hcnonp3oBaTh rpaduku GyHKIMM UIsl HCCIE0BaHUS MPOLIECCOB M 3aBUCUMOCTEH U3
' JpyTruxX y4eOHBIX AU CLHUIIINH
4 Hayana maTemaTudyeckoro aHanusa
OnepupoBarh MOHATUSIMM: HENpepbiBHASA (PyHKIUSA, NPOU3BOAHAS (QYHKIHH;
41 UCII0JIb30BaTh I'€OMETPUYECKUM U (PU3WYSCKUNM CMBICI MPOU3BOIHON ISl PEIICHHS
3a1a4y
49 HaxoauTs npon3BoaHbIE 31eMEHTapHbIX (YHKIUH, BEIYUCISTH POU3BOJAHBIE CyMMBI,
POU3BEJCHHUSI, YACTHOTO (DYHKIIHI
43 Hcnonb30BaTh MPOM3BOAHYIO [JIsI HMCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTH H
' IKCTPEMYMBI, IPUMEHSTH PE3YIbTaThl HCCISIOBAHUS K TTOCTPOCHUIO T'PapHKOB
44 Hcnonb3oBaTh MPOU3BOIHYIO JJI HAX0XK/ACHNUS HAWTYUILIEro pelieHus] B IPUKJIATHBIX,
' B TOM 4YMCJIE COLIUAIbHO-I)KOHOMUYECKHX, 3aa4ax
45 OnepupoBath MOHATUAMU: [IEpBOOOpa3Hasi U UHTErpajl; HOHUMATh T€OMETPUYECKUN U
' (u3nYEeCKUil CMbICI HHTErpaa
46 Haxomuth mnepBooOpa3Hble 3JEMEHTAPHBIX (DYHKIMHA, BBIYMCIATH HHTErpajl I10
' dhopmyne Hetorona — JleliOHuma
47 Pemars mnpuxnanHele 3amaud, B TOM 4YMCIE COLMAJIBbHO-)KOHOMUYECKOIO H

(bu3U4ecKoro xapakrepa, CpeCTBAMU MaTEMATUYECKOT0 aHAJIN3a




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BEIYUCICHUS
Panmonanpabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOM, MPOIEHTHI, OECKOHEUHBIE
11 nepuonnyeckue Apobu. ApudMeTrhdyeckre ONepalud ¢ palUOHATBHBIMH YUCIAMH,
' IpeoOpa3oBaHus YUCIOBBIX BbIpakeHUH. [IpumeHenne apobdel u NpoLEeHTOB Al peleHUs
MPUKJIAJAHBIX 337a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUN U PEAIbHOMN )KU3HU
JleiicTBuTENbHBIC uHWcaa. PanumoHanbHbIE W HppallMOHANBHBIC 4YHCiIA. ApUPMETHYSCKHE
1.2 omepani ¢ JEeHCTBUTEIBbHBIMU dHCiaMH. [IpuOmmk€HHBIE BBIUMCICHUS, TMpaBUiia
OKPYIJIEHHUS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIYM CICHUM
Crenenp ¢ nensiM nokasareneMm. CrangaptHas ¢gopma 3amMcH ACHCTBUTEIBHOIO YHUCIA.
1.3 Ucnonb3oBanue mnoaxonsmed (opMbl 3amucu  JEHCTBUTENBHBIX YHCEN MJIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX
14 ApudmeTrueckuil KOpeHb HATypajJbHOU cTeneHu. JelicTBus ¢ apupMeTHIECKUMU KOPHSIMU
' HaTypajbHOU CTENEeHU
15 CuHyC, KOCHHYC W TaHI'€HC YHMCJIOBOrO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI€HC
' YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxecTBa U TOXKIESCTBEHHBIC TTPEOOPa30BaHUS
99 [IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BbIpakeHH. OCHOBHBIC TPUTOHOMETPUUYECKHUE
' bopMmyIbI
2.3 VYpaBHeHuE, KOPEHb YypaBHEHHs. HepaBeHCTBO, pelleHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB
24 Pemenue 1enbix u 1poOHO-paIMOHATILHBIX YPaBHEHU U HEPaBEHCTB
2.5 Pemenue nppanvoHanbHbBIX yPaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHomMeTpuueCcKuX ypaBHEHUI
97 [IpumeHenue ypaBHEHUH M HEPABEHCTB K PEIICHUI0 MAaTEeMAaTUYECKUX 3a/ad U 3a7ad W3
' pazIUYHBIX 00JaCTell HAYKU U PeasibHOM )KU3HU
3 OyHKUIUU U TpaduKu
3.1 OyHk1us, cnocoosl 3aaanus pyakuuu. ['paduk Gynkmuu. BzaumuooOpaTHbie QyHKIIUN
3.9 Ob6nacTh ompeneneHus ¥ MHOXKECTBO 3HaueHUW (ynkuuu. Hymu ynkuuu. IIpomexyTku
' 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKIIMHU
33 Crenennass (yHKIUS C HaTypajdbHBIM M II€JbIM Moka3areiem. EE cBoiictBa m rpaduk.
' CaoiicTBa 1 rpaduK KOpHS N-OM CTENEeHU
34 Tpuronomerpudeckass OKPYXKHOCTb, OIpEIEICHUE TPUTOHOMETpUUECKUX  (pyHKIuH
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnueckoro aHannusa
41 ITocnegoBaTenbHOCTH, CIOCOOEI 3aJIaHUs OCJIEI0BATEILHOCTEN. MoOHOTOHHEBIE
' [10CJIEI0BATEILHOCTH
49 Apudmernueckass W TeOMeTpuUueckas  mporpeccud. beckoHedyHO  yObIBaroras

reometpuyeckas nporpeccus. Cymma OecKOHEYHO yOBbIBaIOIIEH TreoMeTpHyecKon




nporpeccur. GopMyna CIOKHBIX MPOIEHTOB. Vcmonp30BaHUE MPOrPECcCHU AJIS PElIeHUs
peasibHBIX 337a4 IPHUKIAJHOTO XapaKkTepa
5 MHosxecTBa U JIOrMKa
MHoxecTBO, onepanuu HaJl MHOXecTBaMmH. [[marpammsel Diinepa — Benna. Ilpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOT 0 armapara JJis ONMCaHUs PealibHbIX IPOLIECCOB U SIBJIECHUH, IPU
pellieHuy 3a7a4 U3 APYrux yueOHbIX IPEIMETOB
5.2 Omnpenenenue, Teopema, Cie/ICTBHE, JOKA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEP/KAHUS
1 Uucna v BEIYMCIEHUS
11 Hatypanbuble u nensie yncina. [Ipu3Haku 1emuMOCTH 1eIbIX YHCell
1.2 CrerieHb ¢ paliMoHaJIbHBIM MTOKa3aTesneM. CBOIMCTBA CTENEHU
1.3 Jlorapudm urcna. JlecITHIHBIC U HATYPAJIbHBIE JIOTapu QMBI
2 VYpaBHEHUS U HEPABEHCTBA
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IPOBEPSIEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHON
IMPOIr'PAMMBI CPEHEI'O OBILEI'O OBPA3OBAHMUS

Kon
NpoBepsieMOro
TpeOoBaHus

IIpoBepsieMbie TPeOOBaHNUS K IPEAMETHBIM pe3y/abTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 0o0pa3zoBaHus

Bnanenue wmertogamMu J0Ka3aTeNbCTB, alrOPUTMAMM pEIIEHUS 3a/Jad; YMEHHue
dopMynMpoBaTh M ONEPUPOBATh TOHATUAMU: OINpEAEIEHUE, aKcuoma, Teopema,
CIIEICTBHE, CBOWMCTBO, MpPU3HAK, JI0OKa3aTEbCTBO, PABHOCHIIbHBIE (OPMYIHUPOBKH;
IIPUMEHSATH UX; YMEHUE (OPMYJINPOBATH OOPATHOE U MPOTUBOIOJIOKHOE YTBEPIKIEHUE,
IPUBOAUTH HPUMEPHl M KOHTPIPUMEPHI, HCIOJIB30BAaTh METOZA MaTeMaTHUECKOU
MHAYKLWN; TPOBOJUTH JOKa3aTeIbHbIE PACCYXACHUS IIPU PELIEHNUHU 3aa4, OLEHUBATb
JOTMYECKYI0 IpaBUJIBHOCTh PACCYXKIEHUH; YMEHHME ONEepUpOBaTh IOHSTUSIMHU:
MHO’KECTBO, IMOAMHOXECTBO, ONEpALlMU HaJ| MHOXKECTBAMHU; yMEHHE MCIOIb30BaTh
TEOPETHUKO-MHOXKECTBEHHBIH armapar J1Jisi ONMCaHUs peaJIbHbIX IPOLIECCOB U SBJIEHUH U
IpU pElIeHWH 3aJad, B TOM 4YHUCJIE W3 JPYruX Y4YeOHBIX IPEAMETOB; YMEHHE
OIepUpOBaTh MOHATUAMU: Ipad, CBSI3HBIN Tpad, NepeBo, UKL, rpad Ha MIOCKOCTH;
YMEHHME 33aBaTh U OMUCHIBATH Ipadbl pa3IMUHbIMU CIIOCOOAMU; HCIIOIb30BaTh rpadbl
IIpU PEILIEHUH 3a1a4

YMeHue onepupoBaTh MOHITUAMU : HATYPaJIbHOE YHUCIIO, 11€JI0€ YUCIIO, CTENEHD C I[€JIbIM
MOKa3aTeseM, KOPEHb HATYpaJbHOM CTENEHHU, CTENEHb C PAllMOHAIBHBIM IMOKA3aTeJIEM,
CTENEeHb C ACHCTBUTEIHLHBIM IMOKa3aTeIeM, JoraprudM Yuciia, CHHYC, KOCHHYC ¥ TAHTE€HC
MPOU3BOJILHOTO YK CJa, OCTATOK MO MOAYJIIO, PALMOHAIBHOE YUCIIO, UPPALIMOHATBHOE
YUCI0, MHOXECTBA HATYypaJlbHBIX, LIENbIX, PALMOHAIBHBIX, IEMCTBUTEIBHBIX YHUCEIL
YMEHHE WCIOJIb30BaTh MPH3HAKH JICJIMMOCTH, HAUMEHBIIUN OOIMNA JeIuTeNb H
HaWMEHbIIIee O0IIee KpaTHOE, alrOpuT™ EBKIIMIA TIpU pENICHUH 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMU MMO3UIIMOHHBIMUA CHCTEMaMU CUUCIICHUS; YMEHHUE BBITTOJIHATD BHIYUCICHUE
3HAYEHUH W TPeoOpa3oBaHMsl BBIPAKEHUW CO CTENEHSAMH U  JorapudMaMu,
npeoOpa3oBaHus  JAPOOHO-PAMOHATBHBIX  BBIPAKCHHH; YMEHHE  OIEPHPOBATH
MOHATHAMU: TIOCJIEIOBATEIbHOCTh, apr(MeTnyecKas IpOrpeccus, T'eOMeTpHYCCKas
nporpeccusi, 0ECKOHEYHO yOBIBaIOIasi TeOMETPpUYECKasi IPOTPECCUsT; YMEHHE 3a1aBaTh
MOCJICIOBATEIPHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYJ;, yMEHHUE
OMNEepUPOBaATh MOHATUSAMU: KOMIUJIEKCHOE YHCIIO, COMPSLKEHHBIE KOMILJIEKCHBIE YHUCIIA,
MOAYJb M apryMEHT KOMIUIEKCHOTO 4Yucia, (opMa 3anuch KOMIIJIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass M aireOpanyeckasl); yMeTb MPOU3BOIUTH
apu@MeTHUecKue JEUCTBUS C KOMIUJIEKCHBIMU YHCIAMU; TPUBOAUTH MPUMEPHI
WCIIOJb30BaHUSI KOMIIJIEKCHBIX YU CEIT; ONEPUPOBATh MOHATUSAMU: MaTpula 2xX2 u 3x3,
OMpPENeNUTENb MATPHUIIbI, TEOMETPUUECKUN CMBICI ONPEAEIUTENS

YMeHue onepupoBaTh MOHATUSAMU: palliOHAIbHBIE, MPPALlMOHAJIbHbIE, I0KAa3aTEIbHbIE,
CTENeHHbIE, JTorapupMUIecKue, TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA, UX
CHUCTEMbI; yYMEHHUE  ONEPUPOBATH  MOHATUSAMHU:  TOXKIECTBO, TOXKJECTBEHHOE
npeoOpa3oBaHNe, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHHH M HEpPaBEHCTB,
PaBHOCUJIBHOCTh YpaBHEHHWI, HEPaBEHCTB M CUCTEM; YMEHHUE pellaTh YpaBHEHUS,
HEpaBEHCTBA M CHCTEMbl C IOMOILIBIO pa3JMYHbIX NPUEMOB; peIlaTh ypaBHEHUS,




HEPAaBEHCTBA M CHUCTEMbl C IapaMETpPOM; IPUMEHSTh yPaBHEHHUS, HEPaBEHCTBA, UX
CHCTEMBI JIJIsl pellieHus MaTeMaTHUeCKUX 3aa4 U 3a/1a4 U3 Pa3IMIHbIX 00JacTell HayKu
U pealibHOM KU3HU

YMeHHe onepupoBaTh MOHSATHIMHU: (QYHKIHS, YETHOCTh (YHKIUH, MEPUOAUIHOCTD
(GYHKIMH, OTPAaHUYEHHOCTb (PYHKIIMH, MOHOTOHHOCTh (DYHKLIMHU, SKCTPEMYM (QYyHKIUH,
HauOorbIllee ¥ HaWMEHbIEe 3HAYCHUs (QYHKIUM Ha TPOMEXKYTKE, HeETpepbhIBHAsS
byHKIMSI, acCUMITOTHI Tpaduka GyHKIMHU, epBas U BTOpas MPOU3BOAHAS (YHKIIHH,
reOMETPUIECKUHN B (PHU3UIECKHI CMBICI TPOM3BOIHOM, IEpBOOOpa3Hasi, OnpeneaEHHbBII
MHTErpaj; yMEHHEe HAXOIUTh ACUMNTOTHI rpaduka (yHKIHUU; yYMEHHE BBIYUCIATH
MPOU3BOJHBIE CYMMBI, POU3BECHHS, YACTHOTO M KOMITO3UIIUN (YHKIHH, HAXOIUTh
ypaBHEHHE KacaTenbHOW K rpaduky QyHKIUHM, yMeHHEe HaXOIUTh IPOU3BOIHBIC
AIIEMEHTapHbIX (YHKIUIH; YMEHHE HCIIOIb30BaTh MPOU3BOMHYIO IJISI HCCIEIOBAHUS
GyHKIMI, HaXOOUTh HAWOONbIIME W HAWMMEHbIIHME 3HA4YeHUS (YHKIUI; CTPOUTH
rpaKi MHOTOYJICHOB C HCIIOJB30BAaHUEM armapaTta MaTeMaTHYeCKOro aHalu3a;
NPUMEHATh TPOU3BOIHYIO JUIS HaXOXKIEHHsS HAWIy4YILEro pemieHus] B MPUKIAJHBIX, B
TOM YHCIIE COLUATEHO-9KOHOMUYECKUX M (U3NUECKUX 3a7a4axX; HAXOAUTh IUIOMIATU U
00BbEMBI  (PUTYp C TIOMOUIBIO HMHTErpaya; MPUBOIUTH NPHUMEPHI MAaTEMATHYECKOTO
MOJIETMPOBAHUS C HOMOLIBbIO AU((EepeHnaTbHBIX YPABHEHUM

YMeHue ornepupoBaTh NOHATHAMU: TpaduK GYHKIIUU, 00paTHAST PYHKITUS, KOMIIO3UITUS
GbyHKUMHA, JuHEHHas (QYHKUMS, KBajapaThyHas (QYHKUMS, palMOHaJIbHAs (QYHKIHS,
creneHHast QyHKIUS, TPUTOHOMETPpUIECKHe GYHKINHU, 00paTHBIE TPUTOHOMETPHYUECKUE
(byHKIMM, TIOKa3aTenbHas M Jorapugmuyeckas QYHKIHHA; YMEHHE CTPOUTH I'pauKH
M3YYEHHBIX (YHKIHH, BBIMOIHITH Tpeodpa3oBaHus rpaukoB QyHKIHM, HCIIOIb30BATh
rpauKy JUTsl M3YYEeHUST TIPOIIECCOB M 3aBUCHMOCTEH, IPU PEUICHUH 3a7ad U3 APYTUX
y4eOHBIX TPEAMETOB U 33a]1a4 U3 PeaibHOM )KU3HU; BBIPAXKATh (POPMYIIaAMHU 3aBHCUMOCTH
MEKAY BEIMYMHAMHU; UCIIOJIB30BATh CBOWCTBA M TpadUKH (QYHKIMH IS pEHICHUS
yYpaBHEHUH, HEPAaBEHCTB WM 3aja4 C TapaMeTpamH;, H300pa)xkaTb Ha KOOPIAMHATHOM
TUTOCKOCTH MHOYKECTBA PEIICHUI YpaBHEHUH, HEPABEHCTB U MX CHCTEM

YMeHue penath TEKCTOBBIE 3a/1a4i Pa3HbIX TUIIOB (B TOM YHMCIIE€ HA IPOLEHTHI, JOJIU U
4acTH, Ha JABM)KEHHE, pab0Ty, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 3aJJa4M U3 00JIacTH
yIOpaBiICHUS] JUYHBIMM M CEMEHHbIMU (UHAHCAMM); COCTABIATh BBIPAXKEHMUS,
YPaBHEHM, HEPABEHCTBA U UX CHUCTEMBI 110 YCJIOBHUIO 3a1a4H, MCCIIEI0BATh IIOJy4EHHOE
pellleHne M OLIeHHWBATh IPaBJIONOAOOHOCTh PE3YIbTAaTOB; yYMEHHE MOJAEINPOBAThH
peanbHbIe CUTyallUM Ha $3bIKE MAaTEMAaTHKHU; COCTABJIATH BBIPAXKEHUS, ypaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H, MCCIEN0BATh IOCTPOCHHBIE MOJEIIN C
UCIOJb30BAaHUEM allllapaTa ajaredpbl, UHTEPIPETUPOBATH MOJIYUEHHBIN Pe3ybTaT

YMeHue ornepupoBaTh MOHATHIMU: Cpe/iHee apupMeTHIecKoe, Mearana, Haubopiee u
HaVMEHbIIIEEe 3HAYCHMS, pa3Max, JAMUCIEPCUs, CTAHAAPTHOE OTKIOHEHHE YHCIOBOIO
Habopa; yMeHue H3BJIEKaTh, MHTEPIPETUPOBATh MH(YOPMAIINIO, NPEACTABICHHYIO B
Tabauiax, Ha quarpammax, rpaukax, OTpa)xaroliylo CBOMCTBa peabHbIX POIECCOB U
SBJICHUH; TPEICTaBISITh MHPOPMAIIMIO C TTOMOIIBIO TaOJIUI] U IHarpaMMm; UcciaeloBaTh
CTaTUCTUYECKHE JIaHHbIE, B TOM YHCJI€ C NPUMEHEHHEeM IpaHUuecKuX METOJ0B U
AIIEKTPOHHBIX CPEACTB; Trpauuecku MCCIeA0oBaTh COBMECTHBIE HAONIOACHUS C
MTOMOIIBIO TUAarpaMM PacCenBaHUs U JTMHEWHOW perpeccun




YMeHue OmepupoBaTh MOHSATHUSAMH: CIy4YyalHBIH ONBIT W CIIy4ailHOE COOBITHE,
BEPOSATHOCTh  CIYYallHOrO  COOBITHS; YMEHHME BBIYHUCIATH  BEPOATHOCTH  C
UCMOJBb30BAaHUEM TIpaUuUeCKUX METOAOB; MPUMEHATh (OPMYIBl CIIOKEHUS U
YMHOXKCHHSI BEPOSATHOCTEH, (DopMyily TOJHOH BeposATHOCTH, (GopMyay bepHysum,
KOMOMHATOpHBbIE (GakThl U (OPMYJIBI; OIEHUBATh BEPOSATHOCTU PEATbHBIX COOBITHIA;
YMEHHE  ONEPHPOBATh  TOHATUSMH:  ClIydailHas  BEIUYHMHA, pacCHpe/IeiiCHUe
BEPOSATHOCTEH, MAaTEeMAaTHUECKOE OXHUJIAHHE, TUCICPCUS W CTAaHIAAPTHOE OTKIOHCHUE
CIIyYalilHOM BEJWYUHBL, (DYHKIUU paclpeiesicHuss W IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO M HOPMAJIBHOTO paclpeleleHuil; YMEHHE HCIOJIb30BaTh CBOWCTBA
W3YYEHHBIX PaCHpeAeICHU ISl pelieHHus 3ajad; 3HAKOMCTBO C TOHSATHSIMH: 3aKOH
OOJILIIIUX YHCEN, METO/IbI BHIOOPOYHBIX MCCIICOBAHHI;, YMEHUE MMPUBOJAUTH MPUMEPHI
MPOSIBJICHHS 3aKOHA OOJIBIIMX YUCEIT B IPUPOTHBIX U OONIECTBEHHBIX SIBICHUSX; YMCHHE
ONEepHpPOBaTh TMOHATUSMHU: COYETaHHE, MEPEeCTaHOBKA, YUCIO COUYETaHWil, YHCIIO
nepecTaHoBOK; OuMHOM HpIOTOHA; yMeHHEe NpPUMEHATh KOMOWHATOpHBIE (AKThl U
paccyKIeHus A pelIeHUs 3a/Jay; OLIEHUBATh BEPOATHOCTU pPEabHBIX COOBITHIA;
COCTaBJISITh BEPOSTHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH MOIYYECHHBIH pe3ylbTaT

YMeHue onepupoBaTh NOHATHAMU: TOYKA, IPAMAasi, IJIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
Jdy4, BEJIMYMHA YIJA, IUIOCKAW YroJ, JBYIPaHHBIM YroJ, TPEXTPaHHBIA yrodi,
CKpEILMBAIOIIMECS TNPSAMBIE, NApaJIEIbHOCTh W IEPHEHAMUKYJIIPHOCTh MNPSAMBIX H
IJIOCKOCTEN, YroJI MEXAY IPSIMBIMU, YTOJI MEXAY IPSAMOM U INIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTAMM, PAacCTOSHUE OT TOYKM 0 IJIOCKOCTH, PACCTOSIHME MEXKIY IpPSIMbBIMH,
paccTosiHUE MEXAY IUIOCKOCTSMU; YMEHHE MCIOJb30BaThb IIPU pPEIICHUH 3ahad
U3y4YeHHbIE (DAKThl U TEOPEMBI IJIAHUMETPHUU; YMEHHUE OI[EHUBATh pPa3Mephbl 00HEKTOB
OKPYXKaIOIIEro MUpa; CTPOUTh MATEMATUYECKUE MOJENIH C ITOMOILBIO T€OMETPUYECKUX
MIOHATHM U BEJIWYMH, PEIIATH CBSI3aHHbIC C HUMU IIPAKTUYECKUE 3a1a4U

10

YMeHne oneprupoBaTh MOHATUSAMU: TJI0MIAlb GUTYpBl, 00BEM (PUTYpBI, MHOTOTpaHHUK,
MPaBUJIbHBIA MHOTOI'PaHHHK, CEY€HU € MHOTOI' paHHUKa, Ky0, mapajuiesenurne, npusma,
nupaMua, Gurypa u mMoBepXHOCTh BpallleHHs, IUIMHAP, KOHYC, Iap, cdepa, MmIoiaib
cdepsbl, IIIoLaAb TOBEPXHOCTH MUPAMUbI, TPU3MBL, KOHYca, LIUIMH]Ipa, 00bEM Ky0a,
IPsAMOYIOJILHOIO IapajuleenuIiena, MUpaMuabl, IpU3Mbl, HUIMHAPA, KOHYyca, 1apa,
pa3BEpTKa IIOBEPXHOCTH, CE€YEHHUs KOHyCa M LHWIMHIApA, IapajuleJbHbIe OCH WIH
OCHOBAHHIO, CEYEHHUE MIapa, IUIOCKOCThb, Kacaromasics cdepsl, LWIMHApPA, KOHYCA;
YMEHHME CTPOUTh CEUEHHWE MHOI'OTPaHHMKA, M300pakaTb MHOI'OIPAaHHUKH, QUTYpHI U
IIOBEPXHOCTH BPAILICHUS], UX CEYECHUS, B TOM YHUCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
YMEHME  INPUMEHATh  CBOICTBA  I€OMETpUYECKUX  (QUIYp,  CaMOCTOSATEIBHO
(bopMyIHpPOBAThH ONpEAETIeHHs U3y4yaeMbIX (QUTyp, BBIBUTaTh TUIIOTE3bI O CBOMCTBAX U
IpU3HAKaX T€OMETPUYECKUX (QUryp, O0OOCHOBBIBATH MJIM OMNPOBEpraTh HX; yMEHHE
IpPOBOAUTh Kiaccuukanuio Guryp Mo pa3iuyHbIM HpPU3HAKAM, BBIIOIHSTH
HEOOXOMMBbIE I0MOJHUTENbHBIE TOCTPOCHUS
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YMeHue omnepupoBaTb IOHATHUSAMU: JBW)KEHHE B IIPOCTPAHCTBE, IapajuleIbHBINA
NEpeHOoC, CUMMETPUs Ha IUIOCKOCTH M B IPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUe
noz106us, mogo0HbIe (PUTYPHI; YMEHHE PAaCIO3HABATh paBHbIE U MOJ00HBIE (PUTYpHI, B
TOM YHCIIE B IPHUPOAE, MCKYCCTBE, APXUTEKTYpE; MCIOJIb30BATb I'€OMETPUYECKUE
OTHOILIEHUS NP PELIEHUH 3aJ]a4; HAXOIUTh I€OMETPUUYECKUE BEIMUYMHBI (JUIMHA, YToJl,
IUIOIA/1b, 00BEM) MIPU PEIIEHUH 3a/1a4 U3 IPYTHX YU4eOHBIX MPEIMETOB U U3 PeasbHOM
’KM3HM; YMEHHE BBIUMCIATH T€OMETPUUYECKHE BEIMUYUHBI ([UIMHA, YroJ, IUIOLIAlb,




00BEM, IO TOBEPXHOCTH), UCIOJB3YsI U3ydeHHbIC (DOPMYIIBI U METOJbI, B TOM
YHCIIe: TUIONIA b ITOBEPXHOCTH MMUPAMUJIBI, TIPHU3MBbI, KOHYCA, IIHIIHHIPA, IJIOAAb Chepbl;
00bEM KyOa, MpPSIMOYroJbHOTO Mapajvielenunena, MUPaMHUIbl, TPU3MbI, LHUIAHIPA,
KOHYcCa, Il1apa; YMEHUE HaXOJAUTh OTHOIICHHE 00BEMOB IMOAOOHBIX PUTYD
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YMeHue onepupoBaTh INOHATUSAMM: IPSAMOYIOJIBHAS CHCTEMA KOOpPAMHAT, BEKTOD,
KOOPJMHATHI TOUYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, IPON3BEICHUE BEKTOPA Ha
YHCI0, Ppa3JoKEHUE BEKTOpa 10 0a3ucy, CKaJspHOE IPOU3BEIEHUE, BEKTOPHOE
MIPOU3BEICHUE, Yrol MEXKAy BEKTOpPaMH; yMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOOPJMHATHBIA METOJ] JJIsl PEIICHNUS TeOMETPUUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHbIX
MIPEIMETOB
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YMeHue BeIOMPATh MOAXOSIIMN METO IJIsI PEIICHHS 334K ; IOHUMaHUE 3HAYMMOCTH
MaTEeMaTHUKH B H3YYCHUH MMPUPOJIHBIX U OOIIIECTBEHHBIX MPOIECCOB U SBJICHUN; yMEHUE
pacro3HaBaTh MPOsBIEHHE 3aKOHOB MaTeMaTHKH B HCKYCCTBE, YMEHHE IPUBOAMTH
pUMEpbl MATEMATUYECKUX OTKPBITHI POCCUICKON M MUPOBOM MaTeMaTHYECKOH HAyKH




INHEPEYEHDb 2JIEMEHTOB COAEPKAHMS, ITPOBEPJAEMBIX HA

EI'D IO MATEMATUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 Uucna v BEIYMCIEHUS
11 HatypanbsHuble u niensie uncna. [Ipu3Haku AeMUMOCTH IEIbIX YHCell
12 PanmonanbHble unciaa. OOBIKHOBEHHBIE U JIECATHYHbBIE TPOOH, MPOLEHTHI, OECKOHEUHbIE
' HEPUOINYECKHE APOOH
13 ApudmeTruecknuil KOpeHb HATYpalbHOM cTeneHu. J{elicTBUs ¢ apuMeTHIeCKUMHU KOPHIMU
' HATYPAIBHOM CTEICHH
14 Crenenp ¢ nenbIM mokasareneM. CTemeHb € pallMOHAIBHBIM Moka3aTeneM. CBoiicTBa
' CTeneHu
15 CuHyc, KOCUHYC U TaHT'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecsTuuHble U HATypabHbIE JIOrapU(pMbI
JeiicTBuTenbHble unciaa. ApudMeTHYECKUE ONepalu C JeWCTBUTENbHBIMU UYHCIAMHU.
1.7 [TpuGnu>kE€HHBIE BBHIYMCICHUS, TPaBWIIA OKPYIJICHUS, MPHUKUAKA U OIEHKa pe3ylbTaTa
BBIYNCIICHUN
1.8 [TpeoOpazoBaHue BhIpAKCHUAN
1.9 KommuiekcHble uncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [enbie u 1poOHO-paIOHATIbHBIC YPABHEHUS
2.2 HppannoHanbHble ypaBHEHUS
2.3 TpuroHomerpuyeckrue ypaBHeHuUs
24 [Toxa3zaTenbHble U JorapudmMuyecKkrue ypaBHEHHUs
2.5 [enbie u ApoOHO-paLlMOHAIbHBIE HEPAaBEHCTBA
2.6 WppanroHanbHble HEPABEHCTBA
2.7 [Toka3zarenbHbIe U JIorapu(MUIECKUe HEPAaBEHCTBA
2.8 Tpuronomerpuveckre HepaBeHCTBa
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITapaMeTpamMu
2.11 Matpuna cucreMsl JMHEHHBIX ypaBHEHUN. ONpenenuTelIb MaTpULbI
3 OyHKIMYU ¥ rpaduKu
31 @ynkuus, cnocodsl 3ananus Gpynkuuu. ['paduk dynxiuu. Bsaumuo o6patHble GyHKIUY.
' Yértubie u HeuérHble GyHKuuu. [lepuoanueckue GpyHKIUU
Ob6nacTh onpeneneHus U MHOXKECTBO 3HaueHuid ¢yHkiuu. Hymu dyakmnuu. [IpomexyTku
3.2 3HAKOMOCTOSHCTBA. [[pOMEXYTKH MOHOTOHHOCTH (PYHKIHMHU. MaKCUMyMbl ¥ MHUHHUMYMBI
¢bynkin. Hanbonpliiee 1 HauMeHblee 3HaueHne QYHKIIUU Ha TIPOMEXYTKE
33 Crenennast ¢yHKIMS C HaTypalbHBIM U IIENBIM ToKazaTeneM. EE cBoiicTBa M rpaduk.
' CaoiicTBa 1 rpaduk KOpHS N-0i cTEereHN
3.4 Tpuronomerpuyeckne GyHKIIMH, UX CBOWCTBA U IPadUKH
3.5 [Toka3zaTenbHas u norapupmudeckast GyHKIIHH, UX CBOHCTBA U IpauKu




Touku paspeiBa. AcuMnTOTH rpadukoB GyHkuuii. CBoiicTBa GyHKIUH, HEIPEPHIBHBIX HA

3.6
OTpe3Ke
3.7 ITocnenoBaTeNbHOCTH, CIIOCOORI 3aMaHUs TOCIEA0BATEILHOCTEN
3.8 ApudmeTtnueckas U reomerpudeckas nporpeccuu. @opmMyiia ClI0XXKHbBIX IPOIIEHTOB
4 Hauana maremaTtuueckoro ananmsa
4.1 [TpousBoanas ¢pynkuuu. [TpouzBoaHbIe 3eMeHTapHbIX QYHKIUN
49 [TpumMeHeHue TPOU3BOTHON K UCCIENOBaHUIO (PYHKIIMI Ha MOHOTOHHOCTh M OKCTPEMYMEI.
' Haxoxnenue HanOonbIIer0 1 HAMMEHBIIEro 3HaueHU s (PYHKIIUU Ha OTPE3Ke
4.3 [TepBooOpa3znas. Muterpan
5 MHoOkecTBa U JIOTUKa
51 MHoxecTBO, onepaluu HaJ MHOKecTBamMu. Jlnarpammel Diisepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaATUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena u MOBEpXHOCTH BpaICHUS
7.5 KoopauHate! 1 BEKTOPBI
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