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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «Anrebpa W Hayajga MaTEMaTHUYECKOIO aHaIM3a» SIBIIAETCA
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOIiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJTHOH CTOPOHBI, OH 0OECHEeYMBAET MHCTPYMEHTAIBHYIO 0azy s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, & C JPYrod CTOPOHBI, (POpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINUICHUE O0YyYarONINXCsl Ha YPOBHE, HEOOXOIUMOM
JUI OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH M JPYTHX
TUCIUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJeBaroT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpass (QOpMYJIUpPYET CBOU
JOCTHKEHHS B MAaTEMaTH4YeCcKoi (hopme.

VYyeOHblll Kypc anreOppl M Havyajl MaTEMaTUYECKOr0 aHalld3a 3aKJIa/IbIBaeT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMM (U3HMKH, XMMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUHN Pa3BUTUS SKOHOMHUKH U OOIECTBEHHOM JKU3HH,
NO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BAaTh UX JUIsl JaJbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiafieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKUUSIMU aireOpbl M MaTeMaTH4YeCKOro aHajiu3a pa3BUBAcET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUMU U PacCyk AaTh NEAYKTUBHO, MCIOJIb30BATh
00001IeHEe W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJICHUE.

B xone m3yueHuss yueOHOro kypca «Airedpa ¥ Hadajla MaTeMaTH4eCKOro
aHajau3a» 00ydYaroluecs MOJy4YaloT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peaslbHbIX CUTYaluH,
UHTEPIIPETAllud  TOJYYEHHBIX  pEHICHWH, 3HaKOMITCS €  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKE U HCKYCCTBE, C
BBIIAIOLIMMUCS MATEMaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHblil Kypc o0nagaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepHuas, CHOCOOCTBYIOITUI
(OpMHUPOBAaHNIO HAYYHOIO MHPOBO33PEHHs, TaK M 4Yepe3 crneuuduky ydeOHOM
NeATeNbHOCTH, TpeOyIomed MNPOAOKUTENbHOW KOHLUEHTPAUUd BHUMAHUA,
CaMOCTOATENIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 33 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe wmeronuku oOydeHHs anredpe W HayajlaM MaTeMaTUYeCKOro
aHaIN3a JEXKUT JEATETbHOCTHBIA MPUHIIUI O0yUEHHUSL.

B crpykrype yuebHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOIO
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMYECKHE JIMHUU: «YHucia
U BbIUKCIEHUD», « DyHKUMU U TpaduKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaim3a», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEP)KAaTENbHO-METOUUYECKHE JIMHUM HW3YYaroTCsl Ha NPOTSIHKEHUM JBYX JIET
o0yueHUs Ha YpPOBHE CpeaHero oOIero 0o0pa3oBaHMs, €CTECTBEHHO JOMOJHSIS
ApyT Jpyra W MOCTENEHHO HACHIIIAACh HOBBIMH T€MaMHU W pasneiamu. J[aHHBIN
y4eOHBIH KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSIET B cebe
coJiepKaHUE HECKOJbKMX MATeMAaTHYEeCKUX JUCIUIUIMH, TaKUX Kak aiuredpa,
TPUTOHOMETpPHsI, MaTEeMaTHUYECKU aHalIn3, TEOpUsS MHOXXECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydyarouigecs OBIaJeBalOT BcE Ooliee
MIUPOKUM MATEMAaTHUYECKUM armaparoM, Y HUX MOCleoBaTeIbHo (popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJENb pealbHON
CUTYalluH, MPUMEHATh 3HaHUs, TIOTyYeHHbIC IPU U3YUYEHHH Y4eOHOTO Kypca, s
pEIIeHUs CaMOCTOSTENFHO CHOPMYITHPOBAHHONW MaTEeMAaTHUECKOH 3a/1a4r, a 3aTeM
UHTEPIIPETUPOBATH CBON OTBET.

CopepxarenpHO-MeTOANYECKasT TUHUS «YuClia U BBIYMCICHUS» 3aBEpIIACT
¢dbopmMupoBaHre HABBHIKOB MCTOIB30BaHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HAYaTo Ha YpPOBHE OCHOBHOTO 001Iero oopasoBanus. Ha ypoBHe cpemHero ooiero
oOpa3oBaHHsl 0co0O€ BHHUMaHUE yneiseTcss (OPMUPOBAHWIO  HABBHIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIOMINX B C€0sl MCIOJIB30BAHUE PA3THUYHBIX
dopMm 3amucu 4Ymcia, yMEHUE JelaTh NPUKUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHS, OLIEHUBATh YWCJIOBBIC BBIpAXCHHS, pabOTaTh C MaTeMAaTHUYECKUMHU
KOHCTAHTaMHU. 3HAaKOMbIe OOy4YaloImUMCS MHOXECTBA HATypaldbHBIX, MEIBIX,
paloHaIbHBIX W JEHCTBUTENBHBIX YWCENT  JIOMOJHSAIOTCA  MHOMXECTBOM
KOMIUIGKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPHBAIOTCS
CBOMCTBEHHbIE €My creuupuyueckue 3anadd M OIepaluu: JeJIeHHe Haledio,
ONEpUPOBAHME OCTAaTKaMU Ha MHOXKECTBE LEJbIX YHCEN, OCOOble CBOMCTBa
paloHaIbHBIX U UPPAIMOHATBHBIX YHCEN, apu(MEeTHUECKUE OMEepalfu, a TaKxkKe
M3BJICUCHUE KOPHS HATYPaJTbHOW CTETIEHW Ha MHOXKECTBE KOMIUJICKCHBIX YHCEI.
bnaromapsi mociieoBaTebHOMY PACIIMPSHUIO Kpyra HCIOJIB3YEMBIX YHCET U
3HAKOMCTBY C BO3MOKHOCTSIMH MX MPUMEHEHHS ISl PEIICHUsl pa3iNyuHbIX 3a7ad
dopmMupyeTcsi mpeaCcTaBICHUE O €IUHCTBE MATEMAaTHKH KaK HayKd W €€ POJiH B
MIOCTPOCHUU MOJIETIEH peabHOr0 MHUpA, MIUPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3AITHSL.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» pEaJU3yeTcsl Ha MPOTSKEHUH BCETO
oOyueHHs Ha ypOBHE CpEAHEro oOIIero o0pa3oBaHUs, MOCKOIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare oOydaroluecs OBIAJAEBAIOT Pa3IMUYHbBIMU METOJAaMH  pPELICHHS
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB M CHCTEM, a Takke 3ajad,
coJiepkammx MmapameTpbl. llomydeHHBIE yMEHHS IIMPOKO HCIOIB3YIOTCS MPH
UCCJIeIOBAaHNH (DYHKIMI C TTOMOIIBI0 MPOU3BOJHOM, MPU PEIICHUHN MPHUKIIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAXOXKJE€HWE HAaMOOJBIITNX U HAUMEHBINNX 3HAYCHUN (yHKIIUU.
JlanHas conepkaTesbHas JIMHUSA BKIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUMN
BBITIOIHATH  pacu€Ttel 1O  (opmynam, mpeoOpa3oBaHUsl  paMOHAIBHBIX,
UPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKKE BBIPAKECHUU,
coJiepKalux CTeneHu U Jjorapudmbel. brarogaps u3ydeHUIO anreOpandecKkoro
Marepuaga TPOUCXOAUT  JajbHEWIlee  pa3BUTHE  AJTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIIJIEHUS O0YydYaromuxcs, GOpMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccykJeHuil, paboThl C  CHMBOJBHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE DPABEHCTB M HEPABEHCTB. AnreOpa
npeiaraet 3(QGEeKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJa4, HATJSIHO JIEMOHCTPHUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenbHO-MeTOAUYECKasT JUHUS «DyHKUMM U TpaduKA» TECHO
neperyeTaeTcss ¢ APYTMMH JMHUSMHU Y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUUYECKUX QYHKIIUN, UX CBOMCTB
U rpaduKoB, UCMOIb30BaHUE QYHKIMI IJ1 pEelIeHUs 3ajad U3 APYruX y4eOHBIX
PEAMETOB U PeaJbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTHMYECKUM aHAIU30M,
TaKk U C PEHICHHEM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEKIY
pa3IMYHBIMM BEIMYMHAMHU, HUCCIEAOBATh IMOJYYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3ToN cojaeprKaTebHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuyHOi (hopMe: aHATUTHYECKOH, rpaduieckoil u cioBecHOW. Ero msydenwue
CIIOCOOCTBYET PAa3BUTHUIO AITOPUTMUYECKOTO MBINIUICHUS, CIIOCOOHOCTH K
00001IEHNI0 M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxartenpHas nuHus «Havama MaremMaTM4ecKOro aHalin3a» I03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MAaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3ajad,
JIOCTYIHBIX OOYYaroIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIMM, ONpeAeNnsTh WX HauOOJbIIME W HAWMEHbIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
yCKOpeHHusi TmporeccoB. JlaHHasi coaepxkaTeiabHas JUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MAaTEMaTHYECKUX MOJIeJIe pealbHbIX CHUTYyaIluH,
MO3BOJIIET HAXOJWTh HAWIYyYIIEE PENIEHWE B MPUKIAJAHBIX, B TOM YHUCIE
COI[MAJIbHO-D)KOHOMUYECKHUX, 3a7ayaX. 3HAKOMCTBO C OCHOBAMH MaTEMAaTHYECKOTO
aHanu3a CIOCOOCTBYET PAa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTUYECKOTO H
KpEaTUBHOI'O MBbIIIJIEHUs, (OPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MaTHUKHU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJJAIOIINXCSI pEe3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTUSI MAaTEMaTHKU Kak
HayKu, U 00 UX aBTOpax.

ConepxaTenbHO-MeToauYeCKas JTMHUA «MHOXKECTBA U JIOTUKa» BKJIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKOW JIOrHKU. TeopeTuko-
MHOECTBEHHBIE TPEACTABICHHUS IPOHU3BIBAIOT BECh KyPC IIKOJIbHOM MaTEMAaTHKU
U TpeasiaraloT HauOoJiee YHUBEpPCAIbHBIN S3bIK, OOBEIMHSIONIMI BCE pa3aeibl
MaTeMaTUKH HW €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTUUYECKHE
JUCLUIUIMHBL W WX HPWIOKEHHS B eauHoe uenoe. [loatomMy BaxkHO [1aTh
BO3MOXHOCTh OOydYarImeMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKH U UCIIOJIb30BaTh €r0 JIJIsi BBHIPAXKEHUS CBOUX MBICIIECH.
JpyruM BaXXHbIM MPU3HAKOM MaTE€MaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TMOCTPOEHHUSI  JI0KA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMu
MaTeMaTUYECKOW JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
o0y4Jaronmxcsi, T03BOJSIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
paBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIUICHHUSL.

B yuebHoMm Kypce «AnreOpa W HayaJla MaTE€MaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJACIUPOBAHUS, KOTOPBIC MPHU3BaHBI
crocoO0CTBOBAaTh (OPMHPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeH pearbHBIX
CUTyallMii, HMCCIEJOBaHUS JTHX MOJENed C TOMOIIBIO ammapara aireopsl u
MaTeMaTU4YECKOr0 aHajdu3a, UHTEPHpETallMy TOJIYUYECHHBIX pEe3yJbTaroB. Takue
3a/1aHUs BIUICTEHBI B KOKJIBIN U3 pa3/iejioB MIPOTPaMMBbI, TIOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca HIMPOKO HCIOJB3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHNN  pEaJbHBIX  MPAKTUYECKUX  3ajJad  OOydYaroluecs  pa3BHBAIOT
HAOJIFOMATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  aHAJIOTUI0, 0000IaTh M KOHKPETHU3UPOBATH  MPOOJIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Hadasa
MaTeMaTUYECKOr0 aHAIN3a.

Ha wusyuenune ydeOHOro kypca «Ajredpa M Hayajla MaTeMaTHUYECKOIo
aHanuzay orBoautcsa 272 vaca: B 10 kimacce — 136 gacos (4 daca B Heneno), B 11
kiacce — 136 JacoB (4 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucsa v BIYUCTICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenue npoOel ¥ TPOLEHTOB IS
pELIEHNS PUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATBbHOU KU3HU.

JeucTButenbHble 4Mcia. PanvoHalbHBIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JEUCTBUTEJIBHBIMM  uyuciaamMud.  Moayib
JNEeUCTBUTEIBLHOTO UKciia U ero cBoicTBa. [IpubankéHHbIC BHIUUCIICHUS, TTPaBUIIa
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenienb ¢ 1enbiM nokazaresnem. bunom HerloToHa. Hcnonb3oBaHue
noaxojsien (opMbl 3alUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ NPEJICTaBICHUS JAHHbIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIIEHH B €T0 CBOMCTRA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuUHbie W HaTypaJlbHBIC
jorapuMsl.

Cunyc, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOrO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI W ypaBHEHHS-CIenCTBUA. HepaBeHCTBO,
pellIeHNEe HEPABEHCTBA.

OCHOBHBIC METOJIbI PEIICHHS IEIbIX U APOOHO-PAIMOHATBHBIX YPAaBHCHHUHN U
HEPaBEHCTB. MHOrO4YICHbl OT OJHOW IEpeMEHHOW. JleneHne MHorowieHa Ha
MHOIO4YJI€EH C ocTtatkoM. Teopema be3y. MHorouwieHsl ¢  LEIbIMU
korpdunrenramu. Teopema Buera.

[IpeoOGpa3zoBaHMs YHCIOBBIX BRIPAKEHUM, COAEPIKAIIMX CTETICHU U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelIeHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[Toka3zarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHCHUU.
[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.
Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METOTbI perIeHus

Jorapu(MUYECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHENMHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHu. OnpeaenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBONCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHHUE OINPEACIUTENS IS PEIICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUHW. PelleHne NpUKIAIHBIX 3a7a4 C IOMOIIbIO
CHCTEMBI JIMHEMHBIX ypaBHeHuW. lccienoBaHue IIOCTPOEHHOW MOJEINA C
IIOMOIIBIO MAaTPHUI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad M3 pa3jIMuHbIX 00JlacTeil HAyKH U peasibHOM
AKU3HH.

DOyHKUMH U Tpaduku

OyHKIMA, cnocoObl 3amaHusi (QyHKIMU. B3auMHO o0OpaTHBIE (QYHKITUH.
Komnozumus Qynkumit. 'paduk ¢GyHKuu. DieMeHTapHble NTpeoOpa3oBaHus
rpa@uKoB QyHKIMIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd (yHkumuu. Hymu QyHkium.
[TpomexxyTku 3HaKomnoctosiHcTBa. YETHBIE U HeuéTHbIe PyHKkIMK. [lepuonnueckue
¢yskuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHHMYMBI
dbynkiuu. Haubonbiiee 1 HauMeHbllee 3HaueHus (PYHKIIMU Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAass (PYHKIUU. DJIEeMEHTapHOE
UCCIIEJIOBAaHUE U TIOCTPOEHUE UX I'PaUKOB.

CreneHHas pyHKIMS C HATypaJbHBIM U LEbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOpHS N-OW CTENeHH Kak (YyHKIMH OOpaTHOU
CTEIIEHU C HaTYpaJbHBIM I10KA3aTEIEM.

[TokazaTenpHas u jorapupmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB pyHKUIUN I pelIeHUs] ypaBHEHUI.

TpuronoMmerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIHIA YUCITIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEAIBHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3alaHus TOCJIEAOBaTeNIbHOCTEH. MeTtos
MaTEeMaTU4EeCKON VHYKIIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
NIOCJEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAIN3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckast U reoMeTpuueckas mnporpeccuu. beckoneuHo yObIBaromiast
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YyOBIBAIOUIEH reoOMEeTpUYECKOU
porpeccuy. JIMHEWHBIM U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyia CI0KHBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCUH IS PEIICHUS peajbHbIX 3a1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepoiBHble GyHKIIMM W WX CBOWCTBA. TOYKHM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMI HEOpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npou3BoAHble GyHKIMU. OnpeneneHue, reoMeTpUUECKUi 1
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[IpousBognbpie  snemMeHTapHbIX  QyHKuuid.  [IpousBoagHass ~ CyMMbl,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoXeCcTBO, omepauuyd HaJ MHOXKECTBAMU M HUX CBOMCTBA. Jlnarpammbl
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIE YPABHEHUS.

11 KIJACC

Yuciaa v BLIYUCTCHUS

Harypanehbie u nensie uncina. [I[pumeHeHrne Npu3HAKOB JIEMMOCTU LEIbIX
gucen, HauOonpmmid obmui nenmurens (ganee — HOJl) m HamMmeHswinee oOiiee
kpatHoe (nanee — HOK), octaTkoB o monynto, anropurmMa EBkiuaa ais pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie uwncna. AnreOpandeckas W TPUTOHOMETpUYECKas (HOPMBbI
3aMUCH KOMIUIEKCHOTO dYHCia. Apu(METHUECKHe OIepanud ¢ KOMITICKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHu u3 KOMIUIEKCHOro uucia. [IpumeHenue
KOMITJIEKCHBIX YHCEI IS PEIICHHS (PU3NUECKUX U TEOMETPUIECKUX 3a/ad.

YpaBHeHus 1 HEpaBeHCTBA

Cucrema M COBOKYIHOCTb YPAaBHEHHW W HEpPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKHUX  YpPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruIeCKuX HEPaBEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHbIX H  JOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHUCTEM M COBOKYIHOCTEW palrOHaJIbHBIX,
UppaIMoHaIbHBIX, TOKA3aTEIbHBIX U JOTapu(PMUICCKUX YPaBHECHUIM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUMM, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 33Jad M 3aJad W3 Pa3Iu4HbIX 00JlacTell HAyKHM W peajbHOU
KU3HU, UHTEPIPETALMS MTOTYyUYEHHBIX PE3YIbTATOB.

DOyHkuuu U rpapuxu

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckue QPyHKIIMU, UX CBOMCTBA U TpadUKu.

I'paduueckue Meroawl perieHus ypaBHEHH W HepaBeHCTB. [paduueckue
METO/IbI PELICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN [JIs HCCIEIOBAHUS MPOIECCOB MU
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJlady U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHre NMPOU3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxokneHune  HamOOJbIIEr0 W HAWMEHBILETO0  3HAYEHUU
HEeMpepbIBHON (hYHKIIMU HA OTPE3KE.

[IpuMeHeHre NpPOM3BOAHOM Il HAXO0XJIEHUS HAWIy4yllero peuneHus B
NPUKIAIHBIX 3a/adax, Uil ONpPENENICHHS CKOPOCTM M YCKOPEHHMS IIpoliecca,
3a1aHHOTO (POPMYIIOM MU Tpad)UKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TMepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKUMA. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

Wnrerpan. ['eomerprueckuii CMBICII UHTErpaia. Brruncnenue
onpenenéHHoro uHterpaia mno ¢popmysie Herorona-Jleitbuuiia.

[Ipumenenune uHTErpajia A HaXOXKICHUS IUIOMIAACH IIIOCKUX (uryp u
00BEMOB r€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHBIX
YPaBHEHUM.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yUYaOIIEerocs Kak akKTUBHOTO H
OTBETCTBEHHOI'O  4JI€HAa  POCCHMCKOro  00IlecTBa,  MPEACTaBIEHHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLenyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl U JIPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBHM C HX
GYHKIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOUIEHHE K
JOCTHKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKON IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMH B JPYTHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IOBEIECHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKu U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHHUH, pacCy ICHHUI, BOCPUUMYNBOCTD
K MAaT€MaTUYECKHUM aCIIE€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh yYMEHUSI TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIUTAHMSI:

FOTOBHOCTh K Tpydy, OCO3HAaHUE LIEHHOCTU TPYAOJIO0Us, HHTEpeC K
pasnuyHbiM  cpepaM  NPOPECCUOHAIBHOM  JEATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun u peaqu30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa MPOTSKEHWH BCEM MKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH TPAKTUUECKUX 3a/lady MaTeMaTUYeCKON HaIllpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYCCKOW  KYJbTYphl, ITIOHHUMAaHHUE BIUSHHS
COI[MAJIbHO-?)KOHOMUYECKHUX TMPOIIECCOB HA COCTOSIHUE MPUPOJHON M COIMAIbHON
Cpelbl, OCO3HAHUE TJI00AIHLHOTO XapaKTepa IKOJIOTUUECKUX MPoOieM, OpUeHTAIUS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWK JJId penieHus 3aaad B 00JacTu
OKpYXaroliel cpejbl, IUIAHUPOBAHME TOCTYNKOB M OLEHKHM HX BO3MOXXHBIX
MOCJIEACTBUMN JIJIsl OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKXW U  OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYeCKOM HayKh Kak c]epbl 4YeToBEYECKOM MesATEeNbHOCTHU, 3TAloB €€
pa3BUTUSI W 3HAYMMOCTH JUISl Pa3BUTHUS [MBUJIW3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO0 JAESITEIbHOCTD
WHIMBUAYAJILHO U B TpYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble jjornyeckue 1eicTBUs:

BBISIBJISITh M XAPAaKTEPHU30BaTh CYLIECTBEHHBIE NPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TMOHSATHUN, OTHOLICHHM MEXIy MOHATHIMH, (POPMYIUPOBATH
onpee’eHus MOHATHM, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKaALUY,
OCHOBaHMS J11 0000IICHHS U CPABHEHM S, KPUTEPUU TPOBOJIMMOTO aHAJIM3a;

BOCIIpUHUMATh,  (OpPMYyJIHUpPOBaTh U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAMUTEIbHBIE U OTPULATENIbHBIE, EAMHUYHbIE, YACTHBIE U OOLIHE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MIPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSX, MpEIaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JeNaTh BBIBOJABI C MCHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
UHJYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

IPOBOJUTH CAMOCTOATENIBHO JOKA3aTeJIbCTBA MAaTEMATUUECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTI'0), BBICTPAWBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHus y4yeOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pELICHMs, BbIOMpaTh Hauboiee MNOAXOJAIMH C  ydé€roMm
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBarejbCcKkie AelCTBHUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS,
GopMynMpoBaTh  BOIPOCHl,  (PUKCHpPYIOLUIME  MPOTUBOpEuYMe,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEA0BAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpOLECCa, a TAaKKE BbIIBUTATh
IPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIIAITh Je(UUUTHI MHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJiI OTBETa Ha
BOIIPOC U JUIsI pEIICHUS 3a]1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3INYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBATh M HUHTEPHPETUPOBATH HMHPOPMALMIO DPA3IUYHBIX BUIOB U
dbopM mpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uH(popMau o CaMOCTOSITENIHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHbBIE YHHBepCcaJbHbIe YUeOHbIE TelCTBUA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIECHHUS B COOTBETCTBHH C YCIOBUSAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JIaBaTh IOSICHCHHUS IO XOJy pCEUICHHUS 3a/ayH,
KOMMEHTHUPOBATH MIOJYUYECHHBIN PE3YJIbTAT;

B XOJIe OOCYXKIICHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4i, BBICKAa3bIBaThb HWACH, HAILCJICHHBIC Ha IIOHUCK
peuICHuA, COIIOCTABJIATH CBOM CYXIACHHUA C CYXXKIACHUAMU JPYIUX YYACTHHKOB
ayajora, oOHapyKHUBaTh Pa3lIMude M CXOJCTBO IO3MIIMH, B KOPPEKTHOH (opme
(GbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pCSYJ'IBTaTBI pemeHm{ 3aaa4u, C—)KCHepI/IMeHTa, HCCJICA0BaHNs],
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajia4y
IIPE3EHTAIN U OCOOEHHOCTEH ayIUTOPHUH.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUHN ¢ Y4ETOM HOBOU MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3yjbTaTa perieHus
MaTeMaTHUYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/Ja4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3yyIbTaTa LU U YCIOBUSAM, OOBSCHITh TPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYATIbHOU
paboThl MpU pelIeHHH Y4YeOHbIX 3ajlady, NPUHUMATH I€Jb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pabOThI, pacmpenessiTh
BUIIbI paboOT, JIOrOBapWBaThCs, OOCYXJaTh TMPOIECC W Pe3yJbTaT paboOTHl,
0000maTh MHEHHUS HECKOIBKHX JTIO/ICH;

y4acTBOBaTh B TPynmnoBbIX (opmax paboThl (0OCyx AeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» ¥ HWHBIE), BBIIIOJHITH CBOK YacTh pabOThl U
KOOPAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bl, OLEHHUBAaTh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEJMETHBIE PE3YJ/IBTATDBI

K xonmy o6yuenuss B 10 kiacce oOydaroniuics MOIYYUT CIEAYIOIINE
IpEeMETHBIC PE3yJIbTAThl MO OTACIBbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajia MAaTEMaTHYECKOTO aHaTN3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OIEpUPOBATH MOHATHUSIMH: paAIlMOHAIBLHOE YHCIO, OECKOHEUYHas
nepuoguyeckas JapoOb, TPOILEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOXECTBA
paLMOHATIBHBIX U IEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIIBHOTO YUCIIA;

IPUMEHSATh JIpoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BHIYUCIICHUS, TTPaBUJIa OKPYTIICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEepUpOBATh MOHATHEM: apHU(METHUYECKUNA KOPEHb HaTypabHOM
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHATHUSIMH: CHHYC, KOCHHYC, TAaHTCHC, KOTaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUA-CIIC/ICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

NPUMCHATh pa3IMuHble METOAbl PCEIICHHUS pallMOHAIBHBIX M JPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATHh IMOHITHSAMU: MHOTOUYIEH OT OJIHOH IePEeMEHHOM,
MHOTOYJIEH C I1eIbIMA Kod(phUIIMEeHTaMHd, KOPHH MHOTOWICHAa, NPUMEHSTH
JEJICHUE MHOTOWICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
IJIs1 pELLICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEeACTUTeNIb MaTpPUIl 2 X 2 W €ero TreOMETPUUYECKUN CMBICI,
VCIOJIB30BATh CBOMCTBA OMpPEAEHUTENs 2 X 2 JUIsl BBIYMCICHUS €ro 3HA4YeHUs,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIW C IIOMOIIBKD MAaTpHUIl W ONPEACIUTENEH,
VHTEPIPETUPOBATH MTOTYYEHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHus
Jorapu(PMUUYECKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIbHBIC, TOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKUE POPMYJIIBI JUIsl TPEOOpPa30BaAHUS
TPUTOHOMETPHUECKHUX BBIPAXKECHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHblE CUTyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIPAKEHHUSI, YpaBHEHHS, HEPAaBEHCTBA IO YCJIOBUIO 3a/Jaud, HCCIEA0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIMUS, CIOCOOBI 3ajaHusl (PYHKIMH,
B3aUMHO OOpaTHble (QYHKUIUM, Kommo3uuus GyHKOuM, rpaduk GyHKINH,
BBITIOJIHATH dJIEMEHTapHbBIC TTpeoOpa3zoBaHus rpaduKoB PyHKITHIA;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATH MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
nepuoMyecKkue PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEeJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (QYHKIMM C HATypaJbHBIM U LIEJbIM
nokasareyieM, rpauk KOpHs N-Oi CTENeHH KakK (PyHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIpOOHO-TMHEHHAs
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPA(PUKOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: IOKA3aTeNbHAs M JIorapupMuyecKas
(GyHKUMH, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKUA [Js PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpee’eHue TPUTOHOMETPUYECKUX (PYHKIIMIA YUCIOBOI'O apIyMEHTa;

UCTONIb30BaTh rpaduku (QYHKIMA JJIs  MCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

Havayia MaTeMaTH4eCKOro aHaJIm3a:

CBOOOJITHO ONEPUPOBATH MOHATUSIMHU: apuPMETHUYECKas U TeOMEeTpUUecKas
nmporpeccusi, 0eCKOHEYHO YOBIBAIOIIAsl T€OMETpUUECKas MPOTrPeccus, IMHEHHBIN U
AKCIIOHEHLIUAIBHBIN pOCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl pPEUICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHITUSIMU: TOCIIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHaln3a
OECKOHEUHO MaJlblX;

CBOOOZIHO OIEpPUPOBaTh MOHATUSIMU: HENpPEPBhIBHbIE (PYHKIMH, TOUYKU
pa3psbiBa rpaduka GyHKIUH, aCUMIITOTHI Ipadrka QyHKINH;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHas Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CBOOOJHO OINEpUPOBaTh TMOHATUSAMHU: TIEepBasi U BTOpas MPOU3BOJIHBIC
¢yHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HMIIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIOJIb30BaTh T€OMETPUYECKHA M (DU3MUECKHl CMBICA MPOWU3BOJHONU IS
peleHuns 3a1ay.

MHo:KecTBAa H JIOTHKA:

CBOOOZHO  ONEpPUPOBATh  TMOHATUSMHU: MHOXKECTBO, ONEpallUd  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapart JJisl ONMCAaHUs PEaIbHbBIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHNUH 3a]a4 U3 IPYTHX y4eOHBIX IPEAMETOB;

CBOOOZHO OIEpPUPOBATh MOHATUSMU: OIpeAeNieHHue, TEeopeMa, ypaBHEHHe-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuiicss TMOJYYUT CIEAYIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodel MmporpaMMbl y4eOHOTO
Kypca «Anredpa u Hayajla MAaTEMaTUYECKOTIO aHATU3a»:

Yucia 1 BHIYMCIICHUSA:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, MCIOIb30BaTh NPU3HAKU JIEIUMOCTH
nensix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen Uil peleHus 3a1ay, IPUMEHATh
anroput™m EBknunaa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YUCIIA B aNreOpanyeckon u
TPUTOHOMETPUUECKON (hopme, BBIMOJIHATH apu(METUUYECKHE ONepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPHPOBATH TOHSTHSIMHU: HPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC |
jJorapu@mMuyecKkue HEpPaBEHCTBA, HAXOJAUTh UX PEUIEHUS C  [OMOUIBIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMEPUPOBATh TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOOXOJIMMBbIE  (QOPMYJbl  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEUW PAllMOHAJIbHBIX, UPPALMOHAIBHBIX, [TI0KA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peuiarb palMOHAIbHEIE, VppalUOHAIbHEIE, MIOKA3aTENbHBIE,
jJorapu@mMuyeckue W  TPUTOHOMETPUYUECKHME YpPaBHEHHSI U  HEPABEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIbI A PEIICHUs] YPaBHEHUN M HEPAaBEHCTB, a
TaKKe 3a]1a4d ¢ NapaMeTpaMy;

MOJENUPOBATh pEaJbHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENN C HCIOJIb30BAHUEM alllapara ajireopsl,
VHTEPOPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPaPUKU:

CTpOUTh TpaduKu KOMIO3UIMU (GYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOWCTB KOMITO3UITNU JABYX (DYHKIIHIA;

CTPOUTh TeOMETpUYECKHe oOoOpa3bl ypaBHEHUW U  HEPABEHCTB  Ha
KOOPJAUHATHOM IJIIOCKOCTH;

CBOOOJTHO  ONEpUPOBaTh MOHATHUSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
yHKIIHi;

OpUMEHATh (YHKIUM IS MOJEIUPOBAHUS U MCCIEAOBAaHUSA pealbHBIX
IIPOLIECCOB.

Hayajna MmareMaTH4eCKOro aHa/IU3a:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAHUS (DYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJIUTh HauOOJIbIIee U HAMMEHbIIIee 3HAUCHHs] (PYHKIIUM HETPEPHIBHOW Ha
OTpE3KE;

WCIOJIb30BaTh MPOM3BOAHYIO I HAXOXKICHUS HAWIYYIIEerO pEIICHUs B
NPUKIAIHBIX, B TOM 4YHCIE€ COLUUAIBHO-DKOHOMUYECKHX, 3ajadax, st
onpeielIeHUs] CKOPOCTH U YCKOpPEHHUsl Tpoliecca, 3aJaHHOro (QopMyJIoNn WM
rpadukom;



cBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Has, OMNpeIeIEHHBIN
UHTErpaj, HAaXOAUTh MEPBOOOpPA3HBIE 3JIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HaXOAMTH IIJIOLIAAN IIIOCKUX GUTYp U OOBEMBI TE ¢ OMOIIbIO UHTETpaa;

UMETh IPEJCTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUM Ha IpPUMEPE
cocTaBiieHUs TU(PPepeHIInaTbHbIX YPAaBHEHHUI;

pemarh NpUKIAAHbIE 33aJa4d, B TOM YHUCJE COIMATbHO-KOHOMUYECKOIO U
($u3nyeCcKOro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NporpaMMbl Bcero Konrponbire | Ipakrireckite o0pa3oBaTeJibHbIE
padoThI padoThbI pecypenI
MHOXeCTBO JEHCTBUTEIBHBIX YUCEI.
1 MHorousensl. ParionanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
) Oyukiun u rpaguk. CreneHHas GyHKIMS ¢ 12 1
LIEJIBIM [TOKa3aTesleM
3 ApudmMernueckuii KOpeHb N-0il CTETICHU. 15 1
HppanmoHansHble ypaBHEHUS
4 [TokazatenbHast pynkius. [TokasarenabHble 10 1
ypaBHEHUs
5 Jlorapudmuueckas QyHKUIHS. 18 1
Jlorapudmuueckre ypaBHEHUS
5 Tpuronomerpudeckue BEIpaXXEHUS U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10
8 HenpepsiBable pynkiun. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aLUs 5 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (undpossbie)
n/n MPOrPaMMbI Bceero Kontpoabubie | Ipaxruieckue oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
1 HccnenoBanue GyHKIHA ¢ TOMOIIBIO 99 1
MIPOU3BOIHOM
2 IlepBooOpa3Has U MHTETpa 12 1
3 I'paduku TpuroHOMETPUUECKUX (PYHKITUH. 14 1
Tpuronomerpuveckre HepaBEHCTBA
4 HpparnroHaibHble, TOKa3aTeIbHbIC U 24 1
norapupMuUecKre HepaBeHCTBA
5 KomruiekcHbie uncna 10
6 HatypanbHbIe 1 1IebIe Yrcia 10
CHuCTeMBI pallHOHAIILHBIX, UPPAIIMOHATBHBIX
7 MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
YpaBHEHUM
8 3a/auu ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aLUS 16 )
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KouuvecTBO 4acoB JIeKTPOHHbIE
Ne ara u¢pposbie
n/n Tema ypoxa Bcero Kontpoabueie | Hpakriieckite i[3yqeﬂuﬂ :)Iﬁ[c)l:lI;OBaTeJIbele
padoThbI padoThbI pecypenI
1 MHoxecTBO, onepanuu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Juarpammel Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmnaparta JIJis pelieHus 3a1a4
Panmonanbehbie yncna. OOBIKHOBEHHBIC U
4 JECATUYHBIC TIPOOU, TTPOIICHTHI, 1
OCCKOHEUHBIC TIEPHOANUSCKHEC APOOH
PanmonaneHbie yncia. OOBIKHOBEHHBIC U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1
OECKOHEYHBIE IEPUONUECKUE TPOOH
6 [Tpumenenne apoOeil ¥ MPOIEHTOB ISt 1
peuIeHus: MPUKIAIHBIX 3a/1a4
7 [Ipumenenue npoOeli U IPOLICHTOB IS 1
pelIeHUS TPUKIAAHBIX 3a71a4
8 HencTBuTenbHble yncia. PanimoHaabHbIe U 1
HppaIMOHAJIbHBIE YHCIIa
9 ApudmeTrueckue oneparuu ¢ 1
JIEUCTBUTEIbHBIMUA YHCIIAMHU
10 Mopnynpe A€HCTBUTEIBHOTO YHACIIA U €70 1
CBOICTBa




11

[TpuOnmxE€HHBIE BHIYMCIIEHUS, TIPAaBUIIa
OKpPYTJIEHUS, IPUKUIKA U OLIEHKA
pe3yibTaTa BEIYMCICHUN

12

OCHOBHBIE METOIbI PEIICHUS IENbIX U
JIpOOHO-pallMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/bI PEILICHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUA LECJIBIX U
IpoOHO-palMOHATIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4jieHsl OT OTHOW MEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHOro4IeHb! ¢ HEeNbIMA KO3 PHUIIHEHTAMU.
Teopema Buera

17

Pemrenne cucrem TMHENHBIX YPaBHEHHUU

18

Pemrenne cucrem JIMHEHHBIX YPaBHEHUU

19

Martpuna cucTeMsbl JINHEWHBIX YPAaBHEHUM.
Onpenenuresb MaTPUILI 2X2, €T0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

20

Ornpenenurtesib MaTpUIbl 2X2, €ro
r€OMETPUUYECKUI CMBICIT U CBOWCTBA;
BBEIYHMCJICHUE €T0 3HAYECHUS

21

[IpuMeHeHue onpeaennuTens Al peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHHUI




22

Pemrenne npukitagHeIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHUU

23

Pelrenue npukiagHbIxX 3a/1a4 ¢ TOMOILBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHU

24

Kontponbnas padota: "ParronansHbie
ypaBHEHUsI U HepaBeHCTBAa. CHUCTEMBbI
JIMHENHBIX ypaBHEHUH"

25

OyHKIMA, c10coObl 3a1aHusT QYyHKIMH.
B3aumuo o6patnblie pynkuu. Komnosumms
byHKIHI

26

I'paduk pyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBaHus rpapukoB GyHKINI

27

OO0nacTh onpeneneHuss 1 MHOKECTBO
3HaueHul QyHkuuu. Hynu ¢pyHkimm.
[IpoMexyTkH 3HaK OCTOSTHCTBA

28

YéTHble 1 HEYETHBIE (PYHKIIUH.
[Tepuoanueckue dpynkuun. [IpomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MaxkcuMyMbl 1 MUHUMYMBI ()yHKITHH.
Haubosnbiiee u HauMeHbIIee 3HAYCHHUE
(GYHKIMU Ha IPOMEXYTKE

30

Jluneiinas, KBagpaTUdHas U JPOOHO-
JTUHeHas QyHKIMH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
NocTpoeHHe rpauKoB 3TUX QYHKIUN

32

DJIEMEHTAapHOE UCCIICIOBAHUE U
MOCTPOEHHE I'PapUKOB ATUX (PyHKUINN

33

CrereHs ¢ T CJIBIM ITOKa3aTCICM. bunoMm




Hrrotona

CrereHs ¢ LICIBIM ITOKa3aTejaeM. buaom

34 Hprorona
CrenenHast GyHKIUS C HATYpaJIbHBIM U

35 nensIM nokasareneM. E€ cBoiicTBa 1
rpaduk

36 Konrtponbnas padora: "Crenennas
¢bynkus. E€ cBoiictBa u rpaduk"

37 ApudmMeTnueckuii KOpeHb HATYpPaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypabHON
CTETIEHH U €r0 CBOWCTBA

39 [Ipeobpa3oBaHust YUCIOBBIX BHIPAKCHUH,
CoJIepKaliX CTENEHHU U KOPHU

40 [IpeoOpa3oBaHusl YUCIOBBIX BHIPAKCHUH,
COJIeprKaliX CTENeHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BBIPAKECHUH,
COJIeprKalUX CTENEHHU U KOPHU
WppannonansHele ypaBHeHNU. OCHOBHbIE

42 METO/bI PEIICHUS] UPPALIMOHATBHBIX
ypaBHEHUI
Wppaunonansueie ypaBHeHU. OCHOBHbIE

43 METO/Ibl pEIICHHS UPPALIMOHAIBHBIX
YpaBHEHUU
Uppanumonansueie ypaBHeHUs. OCHOBHbBIE

44 METO/bI PEIICHUS UPPAMOHATBHBIX
YpaBHEHUI

45 PaBHOCUIIBHBIE NTEPEXO/BI B PELLIEHUN




HMPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

46 UppaloHaAIbHBIX YpaBHEHHUH

47 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUU
UppaloOHAIbHBIX YPaBHEHUH

48 PaBHOCHMIIBHBIE TEPEXObI B PELLICHUN
UppaloHAIbHBIX YPaBHEHHH
CoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH

49 KakK (QyHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHBIM IOKa3aTeJIEM
CaoiicTBa u rpaduk KOpHS N-0if cTeneHn

50 Kak (pyHKIMM 00paTHOM CTENeHN ¢
HaTypaJIbHBIM [10Ka3aTeJIeM
KonTponbhas pabora: "CsoiicTBa u rpaduk

ol KOpHs N-ou creneHu. MppanuoHanbHbIe
ypaBHeHus"

59 CreneHb ¢ palMOHAJIbHBIM IIOKa3aTeIeM U
€€ CBOMCTBA

53 CreneHp ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U
e€ CBOMCTBA

54 CreneHb ¢ pallMOHAJIbLHBIM MOKa3aTeIeM U
€€ CBONICTBA

55 [ToxazaTtenpHast GpyHKIWS, €€ CBOMCTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKIUM 115
pELICHUS] ypaBHEHUI

57 Hcnons3oBanue rpaduka GyHKIuN AJist

peueHus ypaBHEHUI




[TokazatenbHble ypaBHeHHS. OCHOBHBIE

58 METOIbI PEIICHNUS TIOKa3aTeIbHBIX 1
ypaBHEHUN
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METOJIbI PEIICHUS TTOKA3aTEeIbHBIX 1
YpaBHEHHU
[Toka3zaTenbHble ypaBHeHUs. OCHOBHBIE

y

60 METObI PEIICHUS TOKA3aTEeIIbHBIX 1
YpaBHEHUU

61 KonTponbhas pabora: "[lokazarenbHas 1
¢ynkuus. [TokazarenbHble ypaBHEHHS"

62 Jlorapugm uyucna. CoiicTsa jgorapudpma 1

63 Jlorapudwm gucia. CBoicTBa Jiorapudma 1

64 Jlorapudm uncmna. CBoiicTBa jorapudpma 1

65 €CATHYHBIC M HATYPaJIbHBIC JIOTapU(MBI 1

y
66 JlecsaTHUHBIE U HATYpaJbHbIE TOTapUPMBI 1
BaHWE BBIPAKCHHN, COJIEPIKAIIAX

57 [Ipeo6paszoBanue aXXEeHMI, coaepka 1
Jorapu(pmsl

68 [IpeoOpa3oBaHue BhIpaKECHHA, COAEPIKAIIAX 1
sorapudmsI

69 [IpeobpazoBanue BhIpaKEHUM, COIEPIKAIIIX 1
norapupMsI

70 Jlorapudmuueckas QyHKuus, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmudeckas GpyHKIms, €€ CBOWCTBA U 1
rpaduk

79 Hcnons3oBanue rpaduka GyHKIuu s 1

pelIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIAN IS

3 peneHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE

74 METO/bI PEIICHUS JIOTapUPMUICCKUX
YpaBHEHU
Jlorapudmuueckue ypaBHeHust. OCHOBHBIC

75 METOJIbI PEIICHUS JIOTapUu(HPMUIECKUX
YpaBHEHUU
Jlorapugpmuueckue ypaBHeHusl. OCHOBHBIE

76 METO/1bl pEIICHUS JIOrapu(PMHUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUN
norapu(pMUUECKUX YpaBHEHHUH

78 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUT
norapu(pMUIECKUX YpaBHEHHUH

79 Konrtponsnas padora: "Jlorapupmuueckas
¢dbyukams. Jlorapudmudeckue ypapHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIOBOr0 apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUECKUX

(YHKIMH YUCIIOBOTO apryMeHTa




Tpuronomerpuueckast OKpyKHOCTb,

85 OTIpe/ICIICHUE TPUTOHOMETPUICCKUX 1
(GYHKIMI YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 IIpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAYKEHHI

o1 [IpeoOpazoBaHre TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

92 IIpeoOpazoBaHye TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

93 [Ipeobpa3oBaHye TPUTrOHOMETPUUECKUX 1
BBIPAKECHUI

94 Pemrenne TpUroHOMETPUYECKUX YPAaBHCHUM 1

95 Pemenne TpuroHOMETpUYECKUX YpPaBHEHUN 1

96 Perrenne TpUroHOMETpHUECKUX ypaBHEHUN 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUI 1

98 Pemenne TpuroHOMETpUYECKUX YPAaBHCHUM 1

99 Perrenne TpUroHOMETpHUECKUX ypaBHEHUN 1

100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonrtponbHas pabora:

101 "TpUroHOMeTpUYECKHE BBIPAXKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHEHUS"

102 [TocnenoBaTeIbHOCTH, CIOCOOBI 33AaHUS 1

nociienoBareibHoCcTell. MeTon




MaTeMaTHYE€CKOM MHTYKIIUU

MOHOTOHHBIC B OrpaHNU4YCHHBIC

103 nocieaoBarenbHocTU. McTopus ananuza
OECKOHEYHO MaJIbIX

104 ApudmMernueckast mporpeccust

105 ['eomeTpuueckas mporpeccus

106 beckoneuHo yObIBaroIas reoMmeTpuiecKast
nporpeccust

107 CyMMma 0eCKOHEUHO YOBIBAIOIIICH
reOMETPUUYECKON NPOTrpeECCUu

108 JIMHEHBIN U SKCIIOHEHIMAJIbHBINA POCT.
Yucno e. @opmyia CIOKHBIX TPOLEHTOB

109 JIMHEHBIN U SKCTIOHEHIMAJIbHBIA POCT.
Hucno e. DopMyna CI0KHBIX TPOLEHTOB

110 Hcnonws3oBanue nporpeccuu Jisi peeHus
peaNbHbIX 3a/1a4 MPUKIAJTHOTO XapaKkTepa

11 Kontponbnas padoTa:
"TlocnenoBaTeIbHOCTH U TIPOTPECCHH"

112 HenpepoiBHBIE PYHKIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI T'pauKOB
byHKIHI

114 CaoiicTBa (DyHKINH HETIPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 Meroa UHTEpPBAJIOB ISl pEIICHUS

HEPABEHCTB




MeTO)I HHTCPBAJIOB JIA pCIICHUA

117
HEPAaBEHCTB

118 MeTo HHTEPBAJIOB [Tl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
(GYHKUMR 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOMCTB HETIPEPHIBHBIX
GbyHKIUH 1715 pereHus 3aaa4

121 [TepBas u BTOpast mpou3BOAHBIC (PYHKITMH

122 Onpenenenue, TeOMETPUIECKUI CMBICIT
MIPOU3BOJAHOMN

123 Omnpenenenne, GU3NISCKUIA CMBICT
MPOU3BOJTHOMN

124 VYpaBHEHHUE KacaTeIbHOU K TpapuKy
byHKIII

15 VYpaBHeHHUe KacaTeIbHOU K TpauKy
byHKIIN

126 [Tpon3BoHBIC AIIEMEHTAPHBIX (QYHKIAN

127 IIpousBogHbIe 371eMEHTAapHBIX (PYHKIIUHI

y

128 [IpousBoaHast CyMMBbI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMITIO3ULIUU (QYHKIIUI

129 [Tpon3BoiHasi CYMMBI, IPOU3BEICHMUS,
YaCTHOT'O U KOMITO3UIIMU (DYHKIIUH

130 ITpon3BoiHasi CyMMBI, IPOU3BEICHMUS,
YaCTHOT'O ¥ KOMIIO3ULIUU (QYyHKIUI

131 Kontponbnas padota: "I[IponszBognas”

132 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTU3aIUs




3HaHui: "YpaBHeHUS"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aIUS 1
3HaHui: "OyHkun"
134 Hroroas koHTposIbHAs paboTa
135 Hrorosas xoHTpoapHas paboTta
136 HOBTOPGHHG, 0000111eHHEe, CHCTEMATH3AIIN 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

Koaun4decTBo 4acoB

KoHnTpoibHbIe

Bcero
padoThbI

IIpakTH4eckue
padoTbI

Jlara
U3y4eHHs

DJIEeKTPOHHBIE
nu@posbIe
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne npou3BOJHOM K
MCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeneHnne npou3BOIHON K
ucciea0oBaHuIo (PyHKIUN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHne NpoOU3BOIHOM K
UCCIIeIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeneHnne npou3BOJHON K
ucciaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTBH U SKCTPEMYMBI

IIpuMeHeHne pOU3BOJIHON K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenue HauOoJIbILIErO U

HaMMEHBIIIETO 3HAYEHUSI HENPEPBIBHOU

(GyHKIIMN Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U




HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GbyHKINU Ha OTpe3Ke

Haxoxnenne HauboIbIIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(yHKIIMH Ha OTpe3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HETPEPBIBHON
(byHKIMHU Ha OTpe3Ke

11

Haxoxnenune HanOombIIero u
HAaMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(byHKINHU Ha OTpe3Ke

12

13

Haxoxnenue HaubobIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(yHKIMH Ha OTpe3Ke

[Ipumenenne npou3BOIHON IS
HAaXO0KJICHUS HAWTYYILIEro pEIIeHUs B
MPUKIIAIHBIX 3aa9ax

14

[Ipumenenne npou3BOIHON IS
HAXO0KJICHUS HAWIYYIIETO PEIICHUS B
MPUKJIAIHBIX 33a/1a4ax

15

[Iprumenenne npou3BOIHOM IS
ONpeAEICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaaHHoro GopMysIon Win
rpaduxom

16

[Iprmenenne npou3BOHOM IS
ONpeACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOTo (GOPMYJIION WITH
rpaduxom




17

Komnozunus ¢pyHkmit

18 Komnozumus GyHkuumit

19 Kommnosunus ¢yHkimit

20 ['eomeTpuueckue oOpa3bl ypaBHEHU Ha
KOOPIAWHATHOW TIOCKOCTH

21 I'eomeTprueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM IIOCKOCTH

29 Kontponbnas padota: "MccnenoBanue
(GYHKIHA ¢ TOMOIIBIO TPOU3BOHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
NepBOOOPA3HBIX

24 [TepBooOpa3Hbie 1eMeHTapHbIX (QYHKIUH.
[IpaBuiia HaX0XI€HUS TEPBOOOPA3HBIX

25 [TepBooOpa3HbIe TeMEHTAPHBIX (QYHKITUH.
[TpaBuia HaX0XIEHHS TEPBOOOPA3HBIX

26 HNurterpan. ['eomeTpuyeckuii CMbICIT
UHTETpaita

97 Brruucnenue onpeneia€éHHoro MHTerpana
o popmyne HeroTona-JleitOnua

08 Brruncnenue onpenenéHHOro HHTeTrpaa
o ¢popmyre Hetorona-Jleitoauma

29 [IpumeHeHne nHTerpana Juisi HAXOXKACHUS
IIoIaeH MIocKux Guryp

30 [TpumeHeHne nHTETpaia JUIsk HAXOXKACHHUS
00BEMOB reOMETPUUECKHUX TeJ

31 [Tpumeps! pemennit qudepeHamTbHbIX

YpaBHEHUU




[Tpumeps! pemeHuit AudpepeHnnaIbHbIX

32 .
ypaBHEHUHA
MaremaTHuecKoe MOJCINPOBAaHHUE

33 pEaJbHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIaIBHBIX YpaBHSHUH

34 Kontponbnas padota: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue QyHKINHU, UX
CBOICTBA U TpaduKu

36 Tpuronomerpudeckne QyHKINU, HX
CBOWCTBA U TpaduKu

37 Tpuronomerpudeckue QyHKIUU, UX
CBOMCTBa U rpauKu

38 Tpuronomerprudeckne GyHKIUN, HX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue QyHKINHU, UX
CBOICTBA U rpaduKu
OT100p KOpHEHN TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUI C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUECKHUX

42 YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPHUIECKOH OKPYKHOCTH

43 OT00p KOpHEHN TPUTOHOMETPHUUECKHUX

YPAaBHEHUH C MOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TpuroHOMETpUYECKUX

44
HEPaBEHCTB

45 Perienue TpuroHoMeTpruueCcKux
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpruUeCcKux
HEPaBEHCTB

47 Perienue TpuroHoMeTpruueCcKux
HEPaBEHCTB
Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIUH.
Tpuronomerpruyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PEIICHHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(PMUIECKUX HEPABCHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(pMUYIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHHS

J'IOl“apI/I(I)MI/I‘-ICCKI/IX HCPaBCHCTB




OCHOBHEIE MCTOABI pCIICHUA

> UppaIMoOHAIFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppalnoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHHS
UppaMoOHAIFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppaloHaIbHBIX HEPABEHCTB
61 I'padnueckue MeTo bl pelIeHHs
UppaMOHAILHBIX YPaBHEHHN
62 I'paduueckue METOIbI peLICHUS
UppaloHaIbHBIX YPaBHEHUN
63 I'padnueckue MeTO bl peLICHHs
ITOKa3aTEebHBIX YPABHEHUIN
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 ['paduueckne METOBI peICHHS
Jorapu(MUUECKUX YpaBHEHUI
66 I'paduueckue METOBI peLICHUS
norapu(pMUUECKUX HEPABEHCTB
67 I'padnueckue MeTo bl peleHNs
Jorapu(PMUIECKUX HEPABCHCTB
I'padmueckue MeTOABI peIICHUS
68 MOKa3aTeIbHbBIX U JTOTapu(PMUIECKUX
ypaBHEHUI
['paduueckne METOIBI pEeICHHS
69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUU




70

I'paduueckue MeTo bl perieHus
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPaBEHCTB

71

I'paduyeckue MeToabl peleHus
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
HEPaBEHCTB

72

Konrponsnas pabdora: "MppanuoHaibHsle,
MoKa3aTeJbHbIE U JOrapupMHUUECKUe
HepaBeHCTBA"

73

KommuiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi OPMBI 3aIUCH
KOMILJIEKCHOTO YHCa

74

KommiekcHbie uncna. AnreOpandeckas u
TPUrOHOMETpHUEcKast pOPMBI 3aMUCU
KOMIUIEKCHOTO YHclia

75

Apudmerndeckre onepanuu ¢
KOMILJIEKCHBIMHU YHCJIAMU

76

ApudmeTrueckue oneparuu ¢
KOMIIIIEKCHBIMHU YU CJIaMHU

77

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM IJIOCKOCTH

78

N306pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOW TIOCKOCTH

79

®opwmyiia Myaspa. KopHu N-oii crenenu
13 KOMIUIEKCHOTO YHMCIIa

80

®opmyisia Myaspa. Kopuu N-oii ctenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI OJIA




peH_IeHI/ISI (1)I/ISI/I‘-ICCKI/IX nu FeOMeTpI/I‘-IeCKI/IX
3a7a4

Konrponsnas padora: "KomriuiekcHble

82 |
qrcna

83 HatypanbHpie u 11enpie gucia

84 HatypanbHble u Liesble uucia

85 [TpumeHeHrne MPU3HAKOB AETUMOCTH
LEJbIX YUCell

86 [IpumeHeHue MpU3HAKOB AETUMOCTH
IEJTBIX YUCEeIT

87 [TpumeHeHne MPU3HAKOB ACIIUMOCTH
nensix uncena: HO u HOK

88 [TpuMeHeHHE TPU3HAKOB JACITUMOCTH
uensix yucen: HOJl u HOK

89 [TpumeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYIIIO

90 [TpuMmeHeHHEe TPU3HAKOB JACITUMOCTH
IEJTBIX YUCEII: OCTATKH 110 MOJTYJTIO
[TpumeHeHrne MPU3HAKOB ACTUMOCTH

91 LEeNbIX YUCelN: anroput™ EBknuaa ms
pelIeHus 3a/1a4 B LIEJIbIX YnCIax

92 Kontposnbnas pabota: "Teopust 1enbx
qucen"
CucremMa ¥ COBOKYITHOCTh YpaBHEHUH.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJICJICTBUS

94 CucremMa 1 COBOKYITHOCTh YpaBHEHUH.

PaBHOCHIBHBIE CUCTEMBI M CHCTEMEI-




CIIEZICTBHUSI

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH PallMOHAJIBHBIX YPAaBHEHUN

OCHOBHBIE METObI PELICHUS] CUCTEM U
96 COBOKYITHOCTEH MppaIrimOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
97 COBOKYITHOCTE MOKa3aTeIbHBIX
ypaBHEHUI

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIhHBIX
ypaBHEHUHU

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
99 COBOKYITHOCTEH JIoTapr(pMAIECKIX
YpaBHEHUI

OCHOBHBIE METOBI PEIICHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMHUIECKUX
ypaBHEHU

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3

101 pa3nMYHbIX 001acTell HAyKH U pealbHOM
KHU3HH, UHTEPIPETALUS TOTYYEHHBIX
pEe3yIbTaToOB

[TpuMeHEeHHE CUCTEM K PEIICHUIO
MaTeMaTHYeCKHX 3a7a4 U 3a7a4 U3

102 pa3IMYHBIX 00JIaCTEe HAYKH U PeaTbHOU
KM3HH, HTHTEPIIPETALNS TIOTYICHHBIX
pe3yIbTaToOB




[IpuMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3NMYHbIX 001acTell HAyKH U peatbHOM
KHU3HU, MHTEPIPETAIUS TOTYyYECHHBIX
pE3yNbTaTOB
Kontponbnas padota: "Cuctembl

104 palMoHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
ypaBHEHHMH"

105 PanmonansHbIe ypaBHEHHSI C MTapaMeTpaMu

106 PanmonaneHble HEpaBeHCTBA C
napaMeTpaMu

107 PanronansHbIE CHCTEMBI ¢ TTapaMeTpaMu

108 HppanmoHansHble YpaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppanmoHanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napaMeTpaMu

111 ITokxazarenabHblE CUCTEMBI C ITApaMETPaMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C TIapaMeTpaMu

113 Jlorapudmudeckne CUCTEMBI C
napaMeTpaMu

114 Tpuronomerpuueckue ypaBHEHUS C
napameTpamu

115 TpuroHoMmerprudecKkre HepaBeHCTBA C

napameTpamMu




116

TpuroHomeTpu4ecKkue CUCTEMBI C
rapaMeTpamu

117

[TocTpoenue u uccnegoBaHue
MaTEeMaTHYECKHX MOJIEeH pealbHbIX
CUTYallMi C TOMOIIbIO YPaBHEHUH C
napamMeTpamu

118

[TocTpoeHue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYallUi C IOMOIIBIO CUCTEM YpaBHEHUI
C mapaMeTpaMu

119

[TocTpoeHue u ucciaenoBaHue
MaTEMATUUYCCKUX MOI[GHGﬁ PpCaJIbHBIX
CUTYallUi C OMOIIBIO CUCTEM YpPaBHEHHI
C mapaMeTpaMu

120

Kontponbnas padota: "3agaun ¢
napamerpamu”

121

122

[ToBTOpenue, 06061IeHNE,
cucTtemMaTusanus 3HaHui: "YpaBHenus"
[ToBTOpenwue, o600mIEeHNE,
cucTemMarusanys 3HaHuil: "YpaBHeHus"

123

[ToBTOpenue, 06061IEHNE,
cucTeMaTh3alus 3HaHui: "Y paBHEHHUS.
Cucremsbl ypaBHeHU"

124

[ToBTOpeHwue, 06001IeHNE,
cuctemaruszanus 3HaHuii: "HepaBencrsa"

125

[ToBTOpenme, 0600mIEeH e,
cucrtemaTusanus 3Hanuil: "Hepasencrtra"

126

[ToBTOpeHwme, 06001IeHNE,




cuctemaTusanus 3Hanuil: "Hepasencrtra"

[ToBTOpenwue, 06001IeHNE,

127 cucteMartuzanus 3Hanuil: "[IponsBoanas u 1
e€é npuMeHeHue"
[ToBTOpenue, 0600mEeH e,

128 cuctemaruszauus 3HaHuii: "[IpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHme, 0600mIEeH S,

129 cucteMartuzanus 3Hanui: "[IponsBoanas u 1
e€ npuMeHeHue"
[ToBTOpeHwue, 06001IeHNE,

130 cUcTeMaTu3anus 3HaHuii: "HMHTerpai u ero 1
npuMeHeHue"

131 [ToBTOpenwue, o600mEeH e, 1
cucreMartu3anus 3Hanuit: "OyHkuun"

132 [ToBTOpenue, 060061IeHNE, 1
cuctemaTuzanus 3Hanuil: "OyHkuun"

133 [ToBTOpenwue, o600mEeH e, 1
cucreMartu3anus 3Hanuit: "OyHkuun"

134 HToroBast KOHTpOJIbHAs paboTra

135 HroroBast koHTpoIbHAs paboTa

136 [ToBTOpenue, o600mIEeHNE, 1
cHCTeMaTH3alus 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOTI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHON NPOrpaMMbI CpelHero o01ero 00pa3oBaHus
pe3yJbTarTa
1 Yucna v BIYKCICHUS
11 OnepupoBaTh NOHATUAMM: pPALMOHAIBHOE M JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JIECATHYHAs APOOb, TPOIICHTHI
12 BoinonusaTe  apudmMernyeckue — onepauud € palMOHAIBHBIMU U
' JENCTBUTEIbHBIMU YU CIIAMU
13 BbImonHATE NpuOIMKEHHBIC BBIYMCICHNS, UCTIONb3Ys PABUIIA OKPYTICHHUS,
' JenaTh MPUKUAKY U OLIEHKY pe3yJibTaTa BHIYHCICHUN
OnepupoBaTh NOHATUAMM: CTENEHb C IIEJIBIM IOKa3aTejeM, CTaHAapTHas
14 ¢dopma 3amucH JEHCTBUTENBHOIO YHCIA, KOPEHb HATypajbHOH CTENeHH;
' UCIIOJIb30BaTh MOJIXOASAIIYI0 (hOpMY 3allCH JAEUCTBUTEIBHBIX YHUCEN IS
pelleHrs MPAKTUUECKHX 3a7a4 U MPeACTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJIa;
1.5 UCIIOJIb30BaTh  3allUCh  MPOM3BOJBHOIO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKIHH
2 YpaBHEeHHs 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, LIENOE,
2.1 panuoHaIbHOE, UppaLMOHAIIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE
59 BoimonHATe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN U pelaTh
' TPUTOHOMETPUUECKHUE YPaBHEHUS
BoinonHsATe npeoOpa3oBaHUs LENbIX, PAllMOHAIBHBIX U HPPaLMOHAIBHBIX
2.3 BBIDAKEHUII M pELIaTh OCHOBHBIE THUIMBI LEJIbIX, PAaLUOHAIBHBIX U
VPpalOHAJIbHBIX YPABHEHUN U HEPABEHCTB
54 [IpumeHsTh ypaBHEHHS M HEpAaBEHCTBA Ui PEHICHUS MaTeMaTHYeCKHX
' 3a/1a4 W 3aJ1a4 U3 Pa3InIHbIX 00J1acTel HAYKW U PEATbHON KU3HU
MogenupoBaTh peajqbHblE CHTyallMd Ha S3bIKE anreOpbl, COCTABIATH
2.5 BBIPAXKECHMSI, YPaBHEHUs, HEPABEHCTBA I10 YCJIOBUIO 3aJaud, UCCIENOBATh
MOCTPOEHHBIE MOJIEIIN C HCTIOJIb30BAHUEM afapara aiareopsl
3 OyHKIMH U TpaQuKH
31 OmnepupoBaTh MOHATUSAMH: (QYHKIHS, CIIOCOOBI 3aMaHus (yHKIHH, 00JIaCTh

ONpeNieIeHus W MHOXKECTBO 3HaueHMd (yHKuM, rpaduk QyHKUIUH,




B3aUMHO 0OpaTHbIE QYHKIIUU

OnepupoBaTh MOHATHAMHU: YETHOCTh M HEUETHOCTh (PYHKLUUH, HYIH

32 (YHKIMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonws3oBath rpaduku GyHKIUN 1T pelIeHUsT ypaBHEHUH
34 Ctpouth ¥ 4uTaTh TpadUKN TUHEWHONW (PYHKINHU, KBAIPATUIHOW (YHKIINH,
CTENEHHON (YHKIMH C LEIbIM II0Ka3aTeIeM
Hcnonp3oBate rpaduku (yHKIMA A8 HMCCIEIOBAHUS IPOLIECCOB U
3.5 3aBHCUMOCTEH NpU pEIIeHUM 3a7ad W3 APYruxX Y4eOHBIX HPEIMETOB U
peanbHOM JKU3HH, BbIpaXkaTh (OpMyIaMu 3aBUCUMOCTH MEXKIY BEIUYUHAMU
4 Hauana maTemaTuyeckoro aHaausa
41 OnepupoBaTh MHOHATHUSAMH: IOCIEA0BATEIBHOCTh, apupMeTHUECKass MU
' reoMeTpudecKas Iporpeccuu
4.2 OnepupoBaTh MNOHATUSAMU: OECKOHEYHO YObIBarolass TIeoMeTpuyecKas
' nporpeccusi, cyMmma 0€CKOHEYHO yObIBAIONIEH reOMeTPUIECKOM MPOTPECCHH
4.3 3agaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCO0AMHU
44 Hcnonb3oBath CBOMCTBAa MOCJIEAOBATEIBHOCTEM M MPOTPECCUd IS
' pelIeHns pealibHbIX 3a]a4 MPUKIaJHOTO XapaKTepa
) MHokecTBa U JIOTUKa
5.1 OnepupoBaTh HOHATUSAMH: MHOKECTBO, ONEPALIUH HAJ MHOKECTBAMHU
Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Jjii  ONHCaHUsS
5.2 peanbHbIX IPOLECCOB U SIBICHUMN, NPU PEIIEHUH 3aa4 U3 IPYIHX Yy4eOHbIX
IpeIMETOB
53 OnepupoBaTb  NOHATHAMH:  ONpPEACIEHUE,  TEOPEMA,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeJbHON NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHusA
pe3yJbTarta
1 Yucna v BBIYMCICHUS
OnepupoBaTh NOHATHUAMU: HATypaJbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
11 IOPU3HAKU JETUMOCTH LENbIX YHCeJ, pa3joXKEeHHWE YHuClia Ha MpPOCTbIE
MHOXKUTEJH [T peleHus 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHD C PAllMOHAILHBIM [T0KA3aTEIEM
13 OnepupoBaTh MOHATHAMHU: JIorapu(M 4uCla, JECATUYHBIE U HATypaJbHbIE
' norapumMbl
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 [IpumeHsTH CBOMCTBA CTENEHM [UIg TPeoOpa3oBaHHs  BBIPAKCHUH,




OINCpUPOBATE IMOHATHUAMHU: TIIOKA3aTCIIBHOC YPAaBHCHUC H HCPABCHCTBO,
peiraTb OCHOBHBIC THIIBI ITOKA3aTCJIbHBIX ypaBHCHI/Iﬁ N HCPABCHCTB

BoimonHATe TpeoOpa3oBaHusl BBIPAKEHHM, COJEpXKAIUX JIOTapU(MBbI;

2.2 OIepUpPOBATh MOHATUSMU: JIOTApU(PMUYECKOE ypaBHEHHE M HEPaBEHCTBO;
peniaTh OCHOBHBIE THUIIBI JIOTApU(DPMHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 Haxoautsp perieHust mpocTeNnx TPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ pelIeHUuE;
24 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH AJI peUIeHUs MPAKTHYECKUX
3a1a4y
95 Haxonuth pemenus npocTeiumx CUCTEM U COBOKYITHOCTEW palMOHaJIbHBIX
' ypaBHEHHUI U HEPABEHCTB
MonenupoBaTh peajbHbIe CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
2.6 BBIpAXXCHUsI, YpaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI 10 YCIIOBHUIO 3a/ayH,
UCCJIEIOBATh TOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM arrapaTa aareopbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHUSAMHU: TepuoAnueckas GYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH ()YHKIMHU, TOYKH IKCTpeMyMa (QyHKUMU, HauOoJbllee U
' HauMEHbIIIee 3HaueHWs (YyHKIUM Ha TPOMEKYTKE; HCTOJIb30BaTh WX IS
uccienoBaHus QyHKIMH, 331aHHON TpaduKoM
OnepupoBaTh MOHATUSIMH: TpaQUKU MOKa3aTENbHOM, JorapuMUIecKoil u
3.2 TPUTOHOMETPUYECKUX (QYHKIUMA;, H300pakaTh HUX HA KOOPAWHATHOMN
IJIOCKOCTH M KCTIONB30BATh JIJISl PEIICHHS YPAaBHEHUI U HEPABEHCTB
33 N300paxkaTh Ha KOOPAMHATHON MIJIOCKOCTU IpapUKH JIMHEHHBIX YpaBHEHUI
' U UCTIOJIBh30BATh UX JIJISl PEIICHUS CUCTEMbI TMHEHHBIX YPaBHEHHIA
3.4 Ucnonb3oBate rpaduku (QyHKUMHA Ui HUCCIENOBAaHUS MPOIECCOB U
' 3aBUCUMOCTEHN U3 IPYTUX YUYEOHBIX AUCITUTUINH
4 Hauana maTemaTnyeckoro aHaausa
OnepupoBath MOHATUSAMU: HENPEPBIBHAS PYHKIHS, TPOU3BOIHAS (DYHKIIUY;
4.1 UCIIONIb30BaTh T€OMETPUYECKUN U (PU3MUECKHUl CMBICT MPOU3BOJHON st
perieHus 3aaa4y
49 HaxomuTe  mpOW3BOAHBIE  JJEMEHTAPHBIX  (QYHKIWHA,  BBIYHUCIATH
' MIPOU3BOIHBIC CyMMBbI, IPOU3BEICHUS, YACTHOTO (DYHKIUI
Hcnonp3oBaTh  NpOM3BOAHYIO  UIsl  UccienoBaHus — (QYHKIMM  Ha
4.3 MOHOTOHHOCTh U IKCTPEMYMBI, MPUMEHITh PE3yNbTaThl HCCIEIOBAaHUS K
HOCTPOCHHIO IPaUKOB
44 Hcnonp3oBaTh NMPOU3BOAHYIO U1l HAaXOXKIAEHUS HAWIYYILETO PELIECHUS B
' MPUKIIAHBIX, B TOM YHCJIE COIUATBHO-DKOHOMUYECKHUX, 3aa4ax
45 OnepupoBaTh TMOHATHSAMHU: TEepBOOOpa3Hass W HWHTErpaj; IOHUMATh
' F€OMETPUUECKUM U (PU3HUECKUN CMBICT UHTErpaja
46 Haxoauthk mepBooOpa3Hbie 3JIE€MEHTAPHBIX (DYHKIIHA, BEIYUCISATH HHTETPAI

no popmyne HetoTona — Jleitbnuia




4.7

Pemars OPUKIAAHBIC 3aJla4i, B TOM 4YHCJIC COHUAJIBHO-3KOHOMHUYCCKOTO U
(bu3H9IecKoro xapakrepa, CpeJICTBAMU MaTEMaTHYECKOTO aHAIIN3a




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

Kox
1 Uucna u BBIYUCIECHUS
Panmonaneupie  umcia. OOBIKHOBEHHBIE H  JIECATUYHBIE APOOH, MPOIEHTHI,
11 OECKOHEUYHBIC MEPUOUIYECKUE Apodu. ApupMETHIECKUE OTepaIiy ¢ paloHaTIbLHBIMU
' YrclIaMu, TPeoOpa30BaHusl YUCIOBBIX BbipakeHUl. [IpuMenenue qpobeii u mporeHToB
JUUTSL pELICHMS IPUKJIAIHBIX 33/1a4 U3 PA3JIUYHBIX OTpacieid 3HAHUN U peaibHOMN )KU3HU
JetictButenbHble unciia. PanrioHansHble U uppaluoHaibHble yncia. ApudMeTuiecKue
1.2 | omepamuu c JACUCTBUTENBHBIMU 4YHclIaMH. [IpuOmmKk€HHBIC BBHIYHCICHUS, TpaBHIa
OKPYTJICHUSI, IPUKHJIKA U OIICHKA Pe3yIbTaTa BEIUMCICHHIA
Crernens ¢ 1nensiM nokaszareneM. CtanaaptHasi popma 3anucH JeHCTBUTELHOTO YUCIa.
1.3 | Hcnomp3oBanue MOIXOAAIICH (HOPMBI 3aIUCH JISHCTBUTEIBHBIX YHCEI JUIST PEIICHUS
MPAKTUYECKHX 337129 U TIPEICTABICHUS JTaHHBIX
14 ApudmeTnueckuii KOpeHb HATypaldbHON cTeneHu. JleHcTBUS ¢ apudMeTHYeCKUMHU
' KOPHSIMH HaTypaJbHOU CTEICHH
15 CuHyc, KOCMHYC W TaHI€HC WYHCIOBOTO aprymMeHTa. ApPKCHHYC, AapKKOCHHYC,
apKTaHTe€HC YUCJIOBOTO apryMEHTa
2 YpaBHEeHUS 1 HEPaBEHCTBA
2.1 ToxnmecTBa ¥ TOXKIECTBEHHBIC MPEOOpa30BaHUS
59 [TpeoOpa3oBaHre TPUTOHOMETPHUECKHUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPUUICCKUE
' bopMyITBI
53 VYpaBHeHue, KopeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Merox
' WHTEPBAIIOB
2.4 | Pemenue mensix u IpoOHO-pAIIMOHATBHBIX YPABHCHUN U HEPABEHCTB
2.5 | Pemenue uppanroHaIbHBIX ypaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPHUUECKHUX YPaBHEHHI
57 [IpyumeHeHne ypaBHEHHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTe HAyKU U peanbHOM KU3HU
3 OyHKIMU U TpaduKu
31 Oyukius, crmocoosl 3amanHus (pyHkmuu. ['padux ¢ynknmu. Bzammuo oOpaTHBIE
' GyHKIUHR
3.9 OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH QyHkuumu. Hymm ¢yHkomm.
' [TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YUETHBIC U HEUETHBIC (DYHKIUN
3.3 | Crenennas (QyHKIHS C HATYpaJbHBIM U IIENIBIM MOKa3zareneM. E€ cBoiicTBa u rpaduk.




CsaoiicTBa u rpaduk KOpHs N-0i CTENEHU
3.4 Tpuronomerpudeckas OKPY)XHOCTb, OIpPEICICHHE TPUTOHOMETPHUYSCKUX (YHKIUN
' YHCIOBOTO apryMeHTa
4 Hauana MmaTemMaTHueckoro aHajinsa
41 [TocnenoBarenpbHOCTH, CHOCOOBI  3aJaHusl  MOCJEAOBAaTeNbHOCTEH. MOHOTOHHBIE
' TI0CIIEIOBATEILHOCTH
Apudmernueckass M reoMeTpuueckas Iporpeccu. beckoHeuHO —yObIBaromas
4 | TEOMETpHYECKas NPOrpeccus. CymMa OecKOHEYHO YOBIBAIOLIEH TI'eOMETPUYECKOM
' nporpeccun. dopmyna CIOXKHBIX HNpPOLEHTOB. lcmonp3oBaHue mporpeccuu s
pEIIEeHUs pealibHBIX 3a]]a4 IPUKIAJHOTO XapaKTepa
5 MHosxecTBa U JIOTUKa
MHo)kecTBO, omepalud HaJl MHoxecTBaMu. Jlmarpammbl Oiisiepa — BeHHa.
5.1 | IlpumeHeHHEe TEOPETHKO-MHOXKECTBEHHOIO ammnapaTa JJIs OIHUCAHUS PpeallbHbIX
NPOIIECCOB M SIBJICHUH, PH PEIICHUH 33Ja4 U3 IPYTHX YIEOHBIX MPEIMETOB
5.2 | Ormpenenenue, Teopema, ClIeACTBUE, 10KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaHUSA
1 Yucna u BBIYUCICHUS
11 Hatypanbhble u nensie uncia. [Ipu3Haku 7eTuMOCTH LENbIX YUCe
1.2 CreneHns ¢ palMoHaIbHBIM NOKa3aTesneM. CBOWCTBA CTEIEHU
1.3 Jlorapugm uucna. JlecsiTuyHble U HATYpaIbHbIE JOrapUpMBbI
2 VYpaBHEHUS U HEpPaBEHCTBA
2.1 [IpeoGpa3oBaHue BbIpaKEHUH, COIepKAILUX JOrapUPMbI
2.2 IIpeoOpazoBanue BeIpaKEHHIA, COACPIKAIMX CTENICHH C PAllMOHAIIBHBIM TIOKa3aTeleM
2.3 IIprmepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHblE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudgmuueckue ypaBHEHUs U HEPABEHCTBA
26 CucTeMbl TUHEHHBIX YpaBHEHUH. Pelienne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEUHBIX YPaBHEHUN
2.7 CucTteMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPaBHEHUI M HEPABEHCTB
28 [IpumeHeHne ypaBHEHU, CHCTEM U HEPAaBEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4
' W 33/1a4 U3 pa3IMYHbIX 001acTell HAYKH U peabHOM KU3HH
3 OyHKIMU U TpaduKu
Oyukuusa. [lepuonmueckue ¢GyHkuun. IIpoMexxyTKHn MOHOTOHHOCTH (DYHKITUH.
3.1 MakcuMymMbl U MUHUMYMbI QyHkiuu. HawuGomnbiiee M HauMmeHbllee 3HAYEHUE
(GYHKIMU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKH




3.3

[TokazarenbHas u norapudmuueckas GyHKINU, UX CBOWCTBA U TpaduKu

3.4 Hcnonb3oBanue rpadukoB GyHKIUN A7 peIIeHUs] YPaBHEHUH U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpagukoB GyHKIMHA U1 MCCIEI0BaHUS MTPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HHUKAIOT IpPHU PpEIHIEHUWH 3a7ady M3 APYruX Y4eOHbIX NpPEeAMETOB U
peaTbHOM KU3HU
4 Hayana maTematuueckoro aHanuza
4.1 HenpepoiBable pyHKIUN. MeTOa HHTEPBAJIOB JAJIs PEIICHUs] HEPaBEeHCTB
4.2 [TpousBoanas pyukiuu. ['eomeTprudeckuii U GU3NUECKUI CMBICT TPOU3BOTHOM
43 [Ipou3BonHbIe 31€MEHTapHBIX (QYHKIUH. DOpMynbl HaXOXKIEHUS TPOU3BOIHOMN
' CYMMBI, TIPOU3BEICHUS M YaCTHOTO (DYyHKIUH
[IpuMeHeHre NTPOM3BOJHOW K HCCIEAOBaHUIO (YHKIMI Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxkeHrne HauOONIbLIer0 W HaMMEHBIIEro 3HadeHHs (QyHKIMM Ha
OTpe3Ke
[IpumeHeHre TPOU3BOJHON Il HAXOXKACHNUS HAWITYUILEro PEelIeHUs] B NPUKIATHBIX
4.5 3ajavax, JUIs ONpEJeNeHHs CKOpPOCTH Tpoliecca, 3aJaHHOro (GopMmysol WM
rpadukoM
4.6 [TepBooOpaznas. Tabnuia mepBooOpa3HBIX
4.7 WuTterpan, ero reoMeTpruuecKiii 1 (U3NYeCKuil CMBICI. Bhluncienne uHTErpana mo

¢dbopmyne Hetotona — JleitOnura




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEITHET'O OBLHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yibTAaTaAM OCBOEHUSA
NMPoBEPSIEMOro | OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 0011ero
TpedoOBaHMS oOpa3oBaHus

Bnamenne Meromamm 10Ka3aTeNbCTB, aNTOPUTMAMH DPEIICHHS 337ad;
yMeHHe (GOpMyJIHpPOBAaTh U ONEPUPOBATh TOHATUSAMU: OMNpENEICHUE,
aKCMOMa, Teopema, CIEICTBUE, CBOWCTBO, TPHU3HAK, OKAa3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (OPMYJINPOBATH
oOpaTHO€ M NPOTUBOIOJIOXKHOE YTBEP)KJIECHHE, NMPUBOAUTH NPUMEPHl U
KOHTPIIPUMCPBI, HCIIOJIB30BATh MCTO/J MaTeMaTU4ECKOU HWHAYKIIUH,
MMPOBOAUTDL JOKA3aTCIbHBIC PACCYKICHUA IIPHU PCHICHUHN 3a/1da4, OLICHUBATL
1 JIOTUYECKYIO  IIPaBUJIBHOCTb  PACCY’KJIEHUN; YMEHHE OIEPUPOBATH
MOHSITUSIMHA: MHOKECTBO, TOJMHOKECTBO, OMEpalui HaJ MHOKECTBAMU;
YMEHHE  HCIOJb30BaTh  TCOPCTUKO-MHOXKCCTBCHHBIM  ammapar — Juis
OIMCaHMS PEATBHBIX MPOIIECCOB U SBJICHUI U MPHU PEIICHUM 33]a4, B TOM
YHCIIe U3 IPYTHX YYEOHBIX MPEJIMETOB; YMEHUE OIEPHUPOBATH MOHITHIMU:
rpad, CBsI3HBIN Tpad, 1epeBo, MUK, rpad Ha TNIOCKOCTH; YMEHHE 3a/1aBaTh
1 ONUCHIBATH T'padbl pa3IMUYHBIMU CIIOCOOAMHM; MUCIIOJIB30BaTh Tpadbl Mpu

pelieHuu 3a1a4

YMeHHe onepupoBaTh MOHATHUSIMHU: HATypajbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETICHB C IIEJIBIM TTOKa3aTeJieM, KOPEeHb HATypajJbHOU CTEIICHH, CTETICHB C
pallMOHAJIBHBIM II0KAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIeM,
norapn(bM qucia, CHUHYC, KOCHUHYC W TaHI'CHC IPOU3BOJILHOI'O 4YHCIJIA,
OCTAaTOK IO MOMAYJIIO, PAMOHAIBHOE YHCIO, HPPAIMOHATBHOE YHUCIIO,
MHOKECTBA HATypajbHBIX, IENbIX, pPALUOHAIBHBIX, JACHCTBUTEIHHBIX
2 qrcell; YMEHUE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 001Nt
JICJIUTENIb W HAWMEHbIIee o0Ilee KpaTHOe, ajiropuT™M EBkimaa mpu
pellleHNH 3a/1a4y; 3HAKOMCTBO C Pa3JIMYHBIMH TO3UIIMOHHBIMU CHCTEMaMH
CUHMCJICHUS; YMEHHUE BBITIOJTHATH BEIYUCIICHHE 3HAUYCHHI U TIpeoOpa3oBaHuUs
BBIPDOKEHHUN CO CTENEHsSMH M JjorapudmaMu, mpeodpa3oBaHus IPOOHO-
pallMOHANIBHBIX ~ BBIPAKEHHH;, yMEHHE  ONEPHUPOBATH  MOHATHIMU:

noCJICa0BAaTCIIbHOCTD, apI/I(i)MeTI/I‘IeCKa}[ nmporpeccus, TreoMEeTpruICCKas




mporpeccusi, OECKOHEYHO YOBIBAIOIIas TEeOMETPHYECKasi MPOTPECCHS;
YMEHHE 3a7aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHE ONEPUPOBATH MOHSTHIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amucH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anredpamueckas); yMeTbh
MPOU3BOIUTH apuMeTHUecKue JEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH IPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuna 2x2  wu  3x3, omnpeiaenuTeslb  MaTpHIbI,

FCOMeTpI/I"IeCKI/Iﬁ CMBICJI OIIPECACIIUTEIIA

YMeHHne omnepupoBaTh MNOHATHSAMU: palUMOHAIbHBIC, HpPpalMOHAIbHbBIC,
MoKa3aTejbHble, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHMsT M HEpPAaBEHCTBA, HX CHUCTEMbl, YMEHUE OIEepUpOBAThH
MOHSTUSIMHM: TOXJAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHUE,
HEpPAaBEHCTBO, CUCTEMA YypPAaBHEHHWH U HEPABEHCTB, PABHOCUJIBHOCTh
yYpaBHEHMH, HEpPAaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHMUS,
HEpPABEHCTBA U CHUCTEMbl C IIOMOULIbIO pA3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHMsI, HEpPaBEHCTBA M CHCTEMBl C IapaMETPOM; IPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, UX CHUCTEMBI ISl PEIIEHUS MAaTEMaTU4YECKUX

3ala4 U 3a1a4 U3 pa3JINYHbIX obOmacTei HAaYKHU U pCaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh HOHATHAMM: (YHKIMS, 4YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (PYHKIMM, OTrPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (QYHKIIMW, HauOOJbIIee W HaUMEHbIIEe 3HAYCHUS
(GYHKIMM Ha IPOMEXYTKE, HENpepbiBHAs (YHKIIMS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas U BTOpas NMPOU3BOAHAA (DYHKLUM, F€OMETPUUYECKUN U
¢u3nyeckuil CMBICI MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIETEHHbII
UHTETpall; yYMEHHE HaxOJuThb ACUMITOTHI rpaduka (QYHKIHMM;, YMEHUE
BBIUMCJISATh  [POU3BOJHBIE  CYMMBI, TMPOM3BEIEHUS, YacTHOIO U
KOMIO3ULUN (YHKIMNA, HAXOAUTh ypaBHEHHE KacaTelIbHOH K rpaduky
(GyHKIMW; yMEHHE HaXOIUTh IPOU3BOJIHBIC SJIEMEHTApHBIX (PYHKIHI;
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO [UIS HCCIIEAOBaHUS (PyHKUUH,
HaXOJWUTh HauOONbIINE W HAaUMEHbIIME 3HA4YeHUS (YHKIMHA; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHalu3a; MNPUMEHATh IPOU3BOAHYIO JJI HAXOXKICHHUS HAWIy4dlIero
peleHuss B MPUKIAAHBIX, B TOM 4YHCJE COLMATbHO-DKOHOMUYECKHX H

(U3UYECKUX 3a/1adax; HaXOAWTh TUIOMIAJAN U 00BEMBI (PUTYP C MTOMOIIBIO




HHTCrpajia; MpUBOAUTE HNPHUMEPBI MATCMATHUYCCKOroO MOACIIMPOBAHUA C

OMOIIIBI0 T PEpeHIINATHHBIX YPABHCHHIMA

YMeHue onepupoBath MOHATUAMU: TpaduK QyHKUIUH, oOpaTHas QyHKIWMS,
KOMMO3UIUS (PyHKIMHA, JTuHeWHas QyHKUWs, KBajapaTHyHas (QyHKIHA,
panMoHanbHast (YHKLUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢byHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIMHU, TOKa3aTeslbHas U
norapupmuueckass (YHKIHUH; YMEHHE CTPOUTh TpaduKd M3YUEHHBIX
byHKIUE,  BBIIONHATH,  HpeoOpasoBaHust  TrpadukoB  (QYyHKIUH,
UCIIONIB30BaTh I'paUKH Uil M3YUYEHUs MPOIECCOB M 3aBUCHMOCTEH, TpU
peUIeHNH 3a7ad U3 JPYrux ydeOHBIX NMPEIMETOB M 33had U3 peajbHOU
KU3HU; BBIpaXaTh (OPMYyJIaMH 3aBHCUMOCTH MEXAY BEIMYMHAMU;
WCIIOJIh30BaTh CBOWMCTBA M rpaduku (yHKIUN IS PEIICHHs] YPaBHCHHH,
HEpaBEHCTB M 3a/Ja4 C TapaMeTpaMu; W300pakaTh Ha KOOPAMHATHOU

IJIOCKOCTH MHOKECTBA PELICHUHN YPaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a7aud pPa3HbBIX TUIOB (B TOM 4HCIE Ha
NPOILCHTHI, JOJIM M YacTH, HA JABIKEHHE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 3a7a4ydl U3 00JacTH yNpaBJICHUS JUYHBIMH M CEMEHHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAXKEHMS, YpPAaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI IO YCJOBHMIO 33Jaud, HCCIIEJOBATH IIOJIy4YEHHOE pEIIECHUE U
OLIEHMBATh MPABIONON0OHOCTh pPE3YyJIbTAaTOB; YMEHHUE MOJCIUPOBATH
peaJIbHbIE CUTyallUM Ha A3BIKE MAaTEMaTHKH; COCTAaBJIATh BBIPAKCHHUS,
YPaBHEHHMs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4y, UCCIEN0BATh
IIOCTPOCHHbIE  MOJIEIM C  HUCIHOJb30BAaHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apupMeTHYecKoe, MeIUaHa,
HauOoJblllee U HaUMEHbBIIEEe 3HAUEHUS, pa3Max, JUCIEepPCHUsi, CTAaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
uHpOpPMaIKIO, IPEJCTABICHHYIO B TaOJMIIaX, HAa AUarpaMMmax, rpadukax,
OTpa)Karolllyl0 CBOWCTBA pEaJIbHBIX IPOLECCOB U SIBJIEHUI; NPENCTaBIAThH
MHpOpPMALMIO C TOMOLIbI0 TAaOJWI] M JAMarpaMM; HCCIEIOBaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuUecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; rpapuuecKu UCCIE0BaTh COBMECTHBIE

Ha6JIIOI[CHI/I$[ C IIOMOIIBIO JHUAr'paMM paCcCCUBAaHUA U JIMHEMHOM perpeccuun

YMeHune onepupoBaTh IOHATHAMH: CIY4YalHBIM ONBIT W CIy4ailHOe

cOOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMEHHUE BBIUUCISATH




BEPOATHOCTh C HCIOJB30BaHUEM TIpadUuecKUX METOJO0B; NPUMEHSITh
(bopMyIBl CIOKEHUST W YMHOXEHHUS BEpOSTHOCTEH, (opMyiry TOITHOM
BEpOATHOCTH, GopMyny bepHyinm, komOuHaTOpHbIE (HAaKTHl U (HOPMYIIBI;
OLICHHMBAaTh BEPOSTHOCTU pealbHbIX COOBITHI; YMEHHME OIEPUPOBATH
MNOHSATUSIMM:  CIy4yaillHasi BEJIMYMHA, pACIpPElEICHUE BEPOSTHOCTEH,
MaTEMaTHYECKOE OXHUJAHWE, JUCIEPCHS U CTaHJAPTHOE OTKJIOHEHUE
CllyuallHOM  BENUYMHBI, (QYHKUMH pacupefeseHuss U  IUIOTHOCTHU
PaBHOMEPHOI0, [TOKA3aTEIbHOIO0 U HOPMAJIBHOTO pacHpeleIeHU; yMEHHE
UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeiesieHUi A pelleHus 3aaad;
3HAaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHE TPUBOJUTH MPUMEpPHI MPOSBICHUS 3aKOHA
OONBUIMX 4YHMCEd B INPHUPOJIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
OIEpPUPOBATh MOHATUSMH: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHHUH,
YHUCJIO  TepecTaHOBOK;, OuHOM  HploTOHa; yMeHHME  NPUMEHSTh
KOMOMHATOpHBIE (DAaKThl U PacCy>KACHHS JJis pelIeHHs 33/ay; OLEHUBATh
BEPOSTHOCTH PEATIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJIYYEHHBIA PE3yIbTaT

YMeHue omnepupoBaTh TOHATHUSMHU: TOYKA, TMpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, Jy4, BETUYHUHA YT, MJIOCKUHA YroJl, ABYTpaHHbBIN
yroJI, TPEXTPAaHHBIM YTroJ, CKPEIIUBAIOLIHECs MpsIMble, apaieIbHOCTh U
MEPIEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrol MEXIy MPSMBIMU,
Yroa MeXAy MpsIMOH U TUIOCKOCTBIO, YTOJ MEXAYy IUIOCKOCTSIMH,
paccTossHWE OT TOYKH JO IUIOCKOCTH, PACCTOSIHME MEXIY MPSIMBIMU,
paccTosiHUE MEXAY IUIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh MPU pELICHUU
3a/a4 U3y4yeHHbIe (PAKThl U TEOPEMBbl IJIAHUMETPUHU; YMEHHE OLEHUBATh
pa3Mepsl OOBEKTOB OKpPYXKAIOIIEr0 MHUpa; CTPOUTh MaTeMaTHYecKue
MOJICTH C TIOMOIIbI0 TEOMETPUYCCKUX TOHATHH ¥ BEIWYHH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3aa4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOMAAL (GUrypbl, 00BEM (GUrypHI,
MHOTOT'PaHHUK, IMPAaBHJIbHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, napamjenenune], Opu3Ma, OHpamMuiaa, (urypa U TOBEPXHOCTh
BpallleHus, LWIMHApP, KOHYC, wap, cdepa, miomans chepsl, MUIOMmAIb
MOBEPXHOCTU THPAMUABI, TPU3MBI, KOHyca, LWIHHApa, 00BEM KyOa,
IPSMOYTOJIBHOTO MMapaiieienuinea, NHPaMUAbl, HPU3MBbI, LHWIMHIAPA,
KOHyCa, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHHs KOHyCa W LWIMHJpA,

nmapaji€JbHbIC OCH HJIKM OCHOBAaHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacamoomasica cdeppl, HWIMHIpPa, KOHyCa; yMEHHUE CTPOUTh CEUEeHHE
MHOTOTpaHHHMKa, M300pa’kaTh MHOIOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C ITOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHATH CBOHCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTEIBHO
(bopMyIHpOBaTH ONpEACTICHHS N3y4aeMbIX (UTYp, BBIIIBUTATh TUTIOTE3HI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH MWIIH
OlpoBepraTb MX; YMEHHE MpPOBOIUTH Kiaccudukauuioo ¢uryp 1o
pa3UYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJIHUTENbHBIC

IMOCTPOCHUA
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YMeHHe OomnepupoBaTh TOHSATHSAMH: JIBIDKCHHE B INPOCTPAHCTBE,
napajuieNbHbIA TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TOMO00us, TMMOA00HBIE (UTYpPHI; YMEHHE
pacno3HaBaTh paBHblE U TOAOOHBIE (UTYpBI, B TOM YHCJIE B IMPHUPOJE,
HCKYCCTBEC, apXHUTCKTYPEC, UCIIOJb30BATh TCOMCTPUICCKUEC OTHOIICHUSA ITPU
pemicHuU 3aaa4d; HaXOAUTb TI'COMCTPHYCCKHUEC BCIUYHHDLI ()IJ'II/IHa, yroiu,
oAb, 00BEM) MpH PEIICHUH 3a7ad U3 IPYTHX YYeOHBIX MPEIMETOB U
u3 peaanoi/’I JKU3HU; YMCHHC BbIYUCIIATH TI'COMCTPUUCCKHUEC BCIUYMNHBI
(nmuHA, yroy, TIIOMAanh, OOBEM, TUIOMIAL TMMOBEPXHOCTH), HCIONB3YS
U3y4eHHbIE (OPMYIBI U METOABI, B TOM YHCIE: IUIOU[a/lb TMOBEPXHOCTU
MUPaMUIbI, MPU3MBI, KOHYCa, HWIMHApA, IJIOM@Aab cdepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO TapasvieNienunena, TUPaAMUIbI, TPU3MBL, [AIHHIPA,

KOHYCa, [11apa; yMEHHEe HaXOUTh OTHOIIEHHE 0OBEMOB MOIOOHBIX PUTYp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJbHAsI CHCTEMa KOOpIUHAT,
BEKTOP, KOOPJHMHATHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pasjoKeHUEe BeKTopa Mo 0asucy,
CKaJIIPHOE TPOW3BEJICHWE, BEKTOPHOE TIPOW3BEICHHUE, YTOJl MEeXIy
BEKTOPAMH;, YMECHHE HCIIOJIh30BaTh BEKTOPHBIH M KOOPJMHATHBIA METO]T

JUIsl pelIeHHs] FTEOMETPUUECKUX 3aa4 U 3a/1a4 APYTruxX y4eOHbIX IPEIMETOB
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YMmenue BLIGI/IpaTB MOAXOASAIINNA METO, IS peuicHud 3aaa4u; MOHNUMaHHC
SHAYUMOCTH MATCMATUKHU B HU3YYCHHU TPHUPOAHBIX U O6H_[CCTBCHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pPaCliO3HABATL TIPOSABJIICHUC 3aKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHUC NMPHUBOAUTH IIPUMEPBI MATEMATUICCKUX

OTKPBITUN POCCUMCKON 1 MUPOBOM MaTEMAaTUYECKOW HayKH




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Uucna v BBIYUCICHHS

11 HarypanbHble u niensie uncia. [Ipu3Haku AeTuMOCTH LebIX YHCe

12 Pammonaneubie  uncna. OOBIKHOBEHHBIE W JIECSITHYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEUHBIE TIEPHOUYECKUE IPOOH

13 ApudmeTndeckuii KOpeHb HATypajbHOU cTeneHu. JleHCTBUsA ¢ apupMETHICCKUMU
' KOPHSIMH HaTypajbHOU CTEIEHH

14 Crenens ¢ nenbM nokasaresneMm. CTeneHp ¢ palMoHaIbHBIM NoKa3zaresieM. CBOMCTBa
' CTENEeHU

15 CuHyCc, KOCHMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucina. /lecaTudynble U HATYypaIbHBIC JTOTAPHUPMBI

HevictBurenbHple  4Yucia. ApudmeTudyeckue ornepandd ¢ JIeWCTBUTEIBHBIMU
1.7 yrcnaMu. [IpuOnmkE€HHbIe BRIUKUCICHUS, IPaBUIIa OKPYTJICHHS, TPUKUIKA U OLICHKA
pe3ysbTaTa BEIYUCICHUN

1.8 [IpeoGpaszoBatie BhIpaKEHUI

1.9 KommiekcHbie uncia
2 VYpaBHEHHS U HEPABEHCTBA

2.1 Llensie 1 1poOHO-paIOHATIEHEIC YPAaBHCHUS

2.2 HppaunoHanbHble ypaBHEHUS

2.3 TpuronomeTpuyeckue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOTApU(PMHUYECKIE YPAaBHEHHUS

2.5 Llesbie 1 1poOHO-pALIMOHATBHBIE HEPAaBEHCTBA

2.6 HpparmoHaibHble HEPaBESHCTBA

2.7 [ToxazarenbHble U TorapupMUUECKIe HEpaBEeHCTBA

2.8 TpuroHoMmerpudecKkre HepaBEHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUIA 1 HCPABEHCTB

210 VYpaBueHus:, HEPAaBEHCTBA M CHCTEMBI C TTApaMETPAMHK

211 Martpuna cucTeMsl JIMHEHHBIX ypaBHEHUI. ONpenenuTesb MaTPUILIbL
3 OyHKIMU U TpaduKu




@ynkuus, crnocoObl 3ananus QyHkuuu. ['padux dyskumu. B3aumHo oOparHbIe

3 ¢byukun. YétHple u Heu€THble pyHkuuu. [leproanueckue GpyHkunn
OO6nacTh ompeeNieHuss W MHOXKECTBO 3HaueHMd QyHkuuu. Hymu dynkuumm.
32 [TpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEKXYTKM  MOHOTOHHOCTH  (DyHKIIHH.
' MakcumymMbl 1 MHUHUMYMBI (QyHKUuH. HauGombllee M HauMEHblIee 3HAYEHUE
(GYHKLINU HAa IPOMEXYTKE
33 CrenenHass (yHKUMS C HaTypaJbHbIM M LEdbIM IoKa3zatesneM. EE cBoiicTBa u
' rpacduk. CBoiicTBa u rpaduk KOpHs N-0if CTEHICHH
3.4 Tpuronomerpudeckne QyHKIIMU, KX CBOHCTBA U Tpa(UKH
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTel rpadukoB (yHkmuii. CsoiicTBa  (QyHKIHMH,
' HEMPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TIOCIIEI0BATEIbHOCTEN
3.8 Apudmerndeckas u reomerpudeckas nporpeccun. @opmyia CiI0XKHbBIX IPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHajinza
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpuMeHeHHe TPOM3BOAHOM K HCCIEIOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. HaxosieHne HauOoJbIIero 1 HaMMEHbIero 3HaueHus (YHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTeTpan
5 MHosxecTBa U JIOTHKA
5.1 MHuo>xecTBO, onepaiuu HajJ MHOKecTBaMu. Juarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenbHasi CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [TpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKH
7.4 Tena 1 MOBEPXHOCTH BPALLIEHUS
7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. Anredpa u Hayajla MaTeMaTHYECKOro aHanu3a; 10 kiacc.
yrayonennoe ooyuenne Mepansik A.I'., Homuposckuii [I.A., ITonsikos B.M.;
noA penakiueit [Togonsckoro B.E. O61miecTBo ¢ orpaHudeHHOM
oTBeTcTBeHHOCThIO M3narenbckuii nentp « BEHTAHA-TPA®y;
Axumonepnoe o6mectBo «M3narensctBo «IIpocsemenne

* Marematuka. Anredpa v Hayajaa MaTeMaTH4eckoro anaimsa; 11 kmacc.
yrayonennoe ooyuenune Mepansik A.I'., Homuposckuii [I.A., TTonsikoB B.M.;
nox penakiueit [Togonsckoro B.E. O6miecTBo ¢ orpaHM4eHHOM
oTBeTcTBEHHOCThIO M3narenbckuii nentp « BEHTAHA-TPA®y;

AxmonepHoe oomectBo «M3aarensctBo «lIpocBemenne»

METOJANYECKHUE MATEPHAJIBI J1JIS1 YYUTEJIS

* MaremaTnka. Anrebpa 1 Hayasia MaTeMaTUYeCKOro ananusa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii [.A., [TosnsikoB B.M.; noa penakuuen
[Togonsckoro B.E., O61iecTBO ¢ orpaHUiYe€HHON OTBETCTBEHHOCTHIO

N3 narensckuii ientp «BEHTAHA-TI'PA®y; AxkiimonepHoe 0011IeCTBO
«3narenbctBO «lIpocBemnienrey» « Maremaruka. Aiaredpa u Hadaja
MareMmaTtudeckoro aHanusa, 11 knacc/ Mepansak A.I'., Homuposckuit JI.A.,
[TonsikoB B.M.; mon penakuueii [lononsckoro B.E., OGuiecTBoO ¢ orpaHM4eHHOM

oTBeTcTBeHHOCTHIO M3narensckuii ienTp « BEHTAHA-I'PA®y; AkunoHnepHoe



obmectBo «M3aarenbeTBo «IIpocBemenue»
* AnreOpa 1 Hayasia MaremMatuyeckoro anammsa. 10 kimacce. YriryOsieHHbII
ypoBeHb. Meroanueckoe nocooue/ Mepansax A.I'., [TonsxoB B.M.,

AxnmonepHoe obmectBo «M3narensctBo «IIpocBemienue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET

* http://school-collection.edu.ru

* https://resh.edu.ru
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