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MNOACHUTEJIBHASA 3AIINCKA

VYuebnslii Kypc «Anredpa u Hayalla MATEMaTUYECKOTO aHaN3ay SBIISIETCA OJHUM U3
HamOoJiee 3HAUMMBIX B IIPOrpaMMe CpeIHEro oOIero oopa3zoBaHus, MOCKOIbKY, C OAHOU
CTOPOHBI, OH 00ECIIEUMBAET UHCTPYMEHTAIBHYIO 0a3y JUIsl U3yUYEHHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYypCOB, a C JIpyroil CTOpPOHBI, (OPMHUPYET JIOTMYECKOE M aOCTpPaKTHOE
MBIIIJIEHHE OOY4YaloMIMXCS Ha YpOBHE, HEOOXOJMMOM JJIi OCBOCHHS HMH(POPMATHKH,
00I111eCTBO3HAHMSI, UCTOPUH, CIIOBECHOCTH M JAPYTUX AUCHUIUIMH. B pamkax maHHOrO
y4eOHOro Kypca OOydYarolluecsi OBJIJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KOTopas (popMyIupyeT CBOU JOCTIKCHHSI B MAaTEMaTHIECKOU opMme.

Y4eOHbpIil Kypc anreOpsl U Hadajd MaTEMaTHYECKOTO aHajn3a 3aKIaJblBacT OCHOBY
JUTS YCTICIITHOTO OBJIAJICHUS 3aKOHAMU (DPU3HUKHU, XUMHUH, OMOJIOTUH, TOHUMAaHHUSI OCHOBHBIX
TEHJICHITUH Pa3BUTHS YKOHOMHUKH M OOIIECTBEHHOM KU3HHU, TIO3BOJIICT OPUECHTUPOBATHCS
B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO UCIOJIb30BaTh UX
JUIsl TalbHEeUIIero o0pa3oBaHus U B MOBCEAHEBHOM >KM3HU. B TO ke BpeMs OBIajcHUE
aOCTpaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMHU airedpbl U MaTeMaTHU4eCKOro
aHaiKM3a pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH UCTHUHHOCT,
JIOKa3bIBaTh YTBEPXKICHUS C TOMOIIBI0 HHAYKIIMM M PACCYXKIaThb JAEAYKTUBHO,
HCII0JI30BaTh 0000IIEHUE U KOHKPETU3AIINIO, A0CTparupoBaHKe U aHAJIOTHIO, GOPMUPYET
KPEATHUBHOE U KPUTUYECKOE MBIILJICHUE.

B xoze uzydyenust yueOHoro Kypca «Anredpa v Hadyajla MaTeMaTHUYE€CKOTO aHATTU3a»
00yyYaroIIMecs MOTYyYarOT HOBBIM OMBIT PELICHUS TPUKIIAJIHBIX 3a/1a4, CAMOCTOSITEILHOTO
MOCTPOCHUS MATEMAaTUYECKUX MOJIeJied pealbHBIX CUTyallud, MHTEpHpETAIIUU
MOJTYYEHHBIX PEIICHUM, 3HAKOMSTCS C TPUMEpaMHU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B
NpUPOJIe, HAYKE U UCKYCCTBE, C BBIJAIOIIMMUCS MAaTEMATUUYECKUMU OTKPBITUAMH M HX
aBTOpaMH.

VYueOHbIi Kypc 00/1a1aeT 3HAUUTEIHHBIM BOCIIUTATEILHBIM MTOTEHIIUAIOM, KOTOPBIH
peanu3yeTcs Kak uepe3 ydeOHblid MaTepua, CiocOOCTBYIOUN (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk W dYepe3 crnenuduKky ydeOHOW AeITeNbHOCTH, TpeOyromei
MPOJOKUTEILHON KOHIIEHTPAllMM BHUMAHHS, CaMOCTOATEIIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJYYECHHBIN pe3yJIbTar.

B ocHoBe MmeToinku 00y4ueHus anreOpe v HauajaaM MaTeMaTHUeCKOro aHAIN3a JICKUT
NeSATEeTbHOCTHBIN IPUHIIUI 00yUYeHUS.

B crpykType ydeOHOro Kypca «Aisredpa M Hayajga MaTEeMaTHYECKOTO aHAJIM3a»
BBIJICJICHBI CIEAYIOIIUE COJIEPKATETbHO-METOUYECKUE TUHUN: «HUClIa U BBIUUCICHUS,
«DyHkiuu u rpadukn», «YpaBHEHHs UM HEpaBeHCTBa», «Hadama maTeMaTHueckoro
aHanu3a», « MHOXeCTBa 1 JIOruKka». Bce 0CHOBHBIE coZiep KaTeIbHO-METOANYECKIE TUHUU
M3y4aloTCs Ha MPOTHKEHUM JBYX JIET OOy4YeHHUsS Ha YPOBHE CpPEIHEro O0OIIero
00pa3oBaHusl, €CTECTBEHHO JIOTMOHSS JIPYr Jpyra U MOCTENEHHO HACHIIAsSCh HOBBIMHU
TeMaMu U paszfenaMu. JlaHHBIA yueOHBIH KypC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJBKY
00benMHSIET B ceOe cojepkaHne HECKOJbKUX MAaTeMaTUYECKUX TUCHUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPHS, MATEMATUIECKUN aHATN3, TEOPHUS MHOXKECTB, MaTEMaTHYEeCKast
joruka u npyrue. [lo mepe Toro xak oOydaromyiecs: OBIaJeBalOT BCE OoJee MIUPOKUM
MaTeMaTUYeCKUM  afapaToM, Yy HHUX  TOCienoBarensHO  Qopmupyercas U



COBEPILICHCTBYETCS YMEHHUE CTPOUTh MATEMATHYECKYI0 MOJENb PEaIbHOW CUTyaluH,
NPUMEHATh 3HAHUS, MOJYYEHHBbIE NPU HM3YYEHHH Y4eOHOro Kypca, IS pelieHus
CaMOCTOSITENIbHO  C(POPMYJIMPOBAHHOM  MareMaTWUyeckoW  3ajaud, a  3aTeM
UHTEPHPETUPOBATH CBOM OTBET.

CopepkarenbHO-MeTOAMYECKass JUMHUA «Yucia ¢ BBIYKMCICHUS» 3aBepIIacT
dbopMHpOBaHKE HaBBIKOB HCIOIB30BAHUS ICUCTBUTENBHBIX YHCEI, KOTOPOE ObLIIO HAYaTO
Ha YpOBHE OCHOBHOIO o011ero oopasoanusi. Ha ypoBHe cpeanero odiiero oopazoBaHus
ocoboe BHUMaHHE yaemnseTcss (OPMHPOBAHUIO HABBIKOB PAIlMOHATBHBIX BBIYHUCIICHHM,
BKJIFOYAIOIIMX B C€0Sl MCIIOJIb30BAHUE PA3IUYHBIX (DOPM 3aIKMCH YHCIIA, YMEHUE JENIaTh
MPUKUJIKY, BBIOJHATh TPUOIMKEHHBIE BBIUUCIICHUS, OLICHUBATh YUCIOBBIE BBIPAKEHUS,
paboTaTh ¢ MaTEeMaTHYECKMMU KOHCTaHTaMH. 3HAKOMBIEC OOYYarOIIMMCS MHOXECTBa
HAaTypaJIbHBIX, UEIbIX, PAIMOHATBHBIX W JCHCTBUTEIBHBIX YHUCEN JOMOIHSIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4Hncell. B KaXIOM M3 3THUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE eMY ClIEU(UUECKHIE 3a]Ja4l U OTIepalIiy: JeJIEHUE HaleN0, OIIEpUPOBaHNE
OCTaTKaMHW Ha MHOXKECTBE IEJIbIX YHCeN, OCOObIe CBOMCTBAa paIMOHAIBHBIX W
UppALMOHAIBHBIX YHUCEN, apuU(PMETHUYECKHE OIepaluu, a TaKKe HU3BJICUECHHUE KOPHS
HAaTypaJIbHOM  CTENEHM HAa  MHOXECTBE  KOMIUIEKCHBIX  4Hced.  braromaps
MOCJEA0BATEIPHOMY PpACIIMPEHUI0 Kpyra HCIOIb3YEMbIX YHCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMH HMX TPUMEHEHUs JUIS PEIICHHS pa3InyHbIX 3a71ad  (opMUpYETCS
MPEACTABICHUE O €IMHCTBE MAaTEMATUKU KaK HAyKWd U €€ POJId B MOCTPOCHUU MOJENEH
pearbHOro0 MUpa, MIUPOKO UCTIOIB3YIOTCS 0000IIEHNE U KOHKPETU3ALIHSL.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAM3YETCsl HA MPOTSHKEHUH BCEro 00y4eHus
Ha YpOBHE CpeAHero oOlero oopa3oBaHusi, MNOCKOJIbKY B KaxaoM pasnene [Iporpammsl
IPETYyCMOTPEHO pEUIEHHWE COOTBETCTBYIOIIMX 3adad. B pesynpTaTe oOyuarommecs
OBJIQJICBAIOT PA3IUYHBIMM METOJAMU pEUICHUS PAlUOHAIBHBIX, HPPALUOHAIbHBIX,
MOKa3aTeNbHbBIX, JOTapu(PMUUYECKUX U TPUTOHOMETPUUYECKUX YpaBHEHU, HEPABEHCTB U
CHUCTEM, a TakKXKe 3aJay, coAepKamux napamerpnl. [loaydeHHbIE yMEHHS LIMPOKO
UCIIOJIB3YIOTCS TIPU MCCIIEOBAaHUU (DYHKITMI C MOMOIIBIO MPOU3BOIHOM, IPH PEIICHUN
NPUKIAAHBIX 33/1a4 W 3aJlad Ha HAXOXJCHUE HaWOOJBIIUX U HAUMEHBIIUX 3HAUYCHUU
dbynkuuu. [lanHas cojepkarenbHas JTUHUS BKIIOYaeT B cebs Takxke (HopMHUpOBaHUE
YMEHUN BBIMIOJNHATH pacuéTel 10 ¢opMmynaMm, NpeoOpa3oBaHUsi PalMOHAIBHBIX,
UppaIlMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXKE€ BBIPAXKEHUN,
coJiepKalux cTeneHu u Jorapudmel. biaromaps nuzydeHuto aaredGpandyeckoro Marepuana
IPOUCXOIUT JalbHEHIlIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOIO MBIIUICHUS
oOyuarommxcsi, GOPMUPYIOTCS HaBBIKM JCAYKTUBHBIX pacCyXKJI€HUH, paboThl C
CUMBOJIBHBIMH (POpMaMu, MpPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE
PaBEHCTB U HepaBeHCTB. AnreOpa npeyaraet 3 (PeKTUBHbIE HHCTPYMEHTHI JIJIs1 pEeIIECHUs
NPaKTUYECKUX M EeCTECTBEHHO-HAYUYHBIX 3a/lad, HArjiIsJHO JEMOHCTPUPYET CBOHU
BO3MOYXHOCTH KakK sI3bIKa HayKH.

CopnepxxarenpbHo-MeToAMYecKass  JuHUA  «DyHKIMM ©W  TpaduKu»  TECHO
neperieTaeTcs ¢ APYTUMH JUHUSAMH Y9€OHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3a1a€T  MOCJIEIOBAaTEIbHOCTh  M3y4EHHs  Marepuana. V3ydyeHWe  CTENeHHOW,
MOKA3aTeNIbHOM, JIOTapu(PMHUUECKOM U TPUTOHOMETPUUYECKHX (YHKIIHMA, UX CBOWCTB U



rpauKOB, UCTIOJIL30BaHUE (PYHKITUHN I PEIICHHS 3a7a49 U3 IPYTUX YIeOHBIX MPEAMETOB
Y peaJibHOM JKU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM AHAIN30M, TaK U C PEIICHUEM
ypaBHEHUN W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHuE yiensieTcss (OpMHUPOBAHUIO
YMEHUSI BbIpaXKaTh (OpMyJIaMH 3aBUCMMOCTH MEXKIY pa3IuYHbIMU BEJTUYHMHAMH,
UCCJIEIOBATh TMOJY4YEHHbIE (QYHKIUU, CTpOUTh uUX rpaduku. Marepuan 3Toil
COZEP/KATEIbHOW JIMHUM HAIEJI€H Ha pPAa3BUTHE YMEHUN W HABBIKOB, IO3BOJISIOIIAX
BBIPQKATh 3aBUCUMOCTH MEXIYy BEJIMYMHAMHU B pa3Iu4yHOW (opme: aHaTUTHYECKOM,
rpaduueckoil u ciaoBecHOi. Ero nzyduenue crnocoOCTBYeT pa3BUTHIO aITOPUTMUUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.

ConepxartenpHas auHusi «Havama MaremMaTHYecKOro aHaiv3a» IO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYr KakK MaTeMaTH4YeCKUX, TaK W MPUKIAJHBIX 3a/]ad,
JOCTYITHBIX O0YYaromUMCs, TaK KaK y HUX TOSBIISETCS BO3MOXHOCTh CTPOUTH TpaduKu
CIIOXKHBIX (DYHKIIHHA, OTIPEIEIATh NX HAaUOOJBIITNE W HAUMCHBIIINE 3HAYCHUS, BEIYUCIISATh
wiomaan GUryp u o0bEMBI Tell, HAXOJIUTh CKOPOCTH M YCKOPEHHs IpolieccoB. JlanHas
coZiepKaTelibHasl JJUHUSA OTKPBIBAET HOBBIE BO3MO>KHOCTH MOCTPOCHHSI MAaT€MaTHYECKHUX
MOJEJIEN peabHbIX CUTYallU, TO3BOJIIET HAXOAUTh HAMIIYYIIEE PEIICHUE B IPUKIIAHBIX,
B TOM YHUCIE COLHAIbHO-3KOHOMUYECKHMX, 3aJadyaX. J3JHAaKOMCTBO C OCHOBaMH
MaTEMaTUYeCKOr0 aHajldu3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (HhopMalibHO-
JIOTUYECKOTO Y KPEAaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHH paclo3HaBaTh
MPOSIBJICHHSI 3aKOHOB MAaTEMAaTHKHU B HAYKe, TEXHUKE U UCKyccTBe. O0yUaromuecs y3HatoT
0 BBIJIAIOIINXCS pe3yJIbTaTaX, MOJYYEHHBIX B X0/I€ PA3BUTHS MaTeMaTUKH KaK HayKH, U 00
WX aBTOpax.

ConepxkaTenbHO-MeTOANYECKas JTUHUS «MHOXKeCTBa M JIOTHKA» BKJIIOYAET B ceOs
AJIEMEHTHl TEOPUM MHOXKECTB U MAaTEMAaTHYECKOM JOTHUKHU. TeopeTHUKO-MHOXKECTBECHHBIC
MpEACTaBICHUS] TMPOHU3BIBAIOT BECh KypC IIKOJbHOW MATeMaTUKU M Mpejiararor
HauOoJiee YHUBEPCAIBHBIN SI3bIK, OOBEAUHSIONMIMA BCE pa3iesibl MaTeMaTUKU U €€
MPUJIOKEHUI, OHU CBS3BIBAIOT PA3HBIE MATEMATUUECKUE TUCIUIUIMHBL U UX MPUIIOKEHUS
B eauHoe 1enoe. [loaToMy BaXHO JaTh BO3MOMKHOCTH OOyYaromieMycsi MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMATHKUA M UCIIOJIb30BaTh €0 IS
BBIPAKEHUS CBOMX MbICIEH. [[pyruM BasKHBIM IPU3HAKOM MATEMATUKHU KaK HAYKHU CJIEIyeT
MPU3HATH CBOMCTBEHHYIO €l CTPOrOCTh OOOCHOBAaHUN W CIEAOBAHHE OMPEICIEHHBIM
MpaBWJIaM MOCTPOCHUSI JOKAa3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMHU MaTeMaTH4YEeCKOU
JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIIJICHUSI 00YYaIOUXCsl, TTO3BOJISIET UM
CTPOUTh CBOM PACCYXKJCHHUS Ha OCHOBE JIOTMYECKUX TMpaBwi, (HOPMUPYET HABBIKU
KPUTHYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anredpa M Hayajla MaTeMAaTHYECKOTO aHAM3a» MPUCYTCTBYIOT
OCHOBbI MAaTEMaTHYECKOTO MOJEIUPOBAHUsA, KOTOpPhIE TMPU3BAaHBI CIOCOOCTBOBATH
(GhopMHUPOBAHUIO HABBIKOB MOCTPOEHUS MOJICJICH peaibHbIX CUTYyaIlui, UCCIIEIOBAHUS ITUX
MoJiesiel ¢ IOMOILBIO anmnapara aareOpbl 1 MaTeMaTUYECKOro aHalln3a, HHTEPIPETALNU
MOJIYYEHHBIX Pe3yJbTaToB. Takue 3aaHus BIUIETCHBI B KaX/IbIi1 U3 pa3/iesioB POTPAMMBbI,
MOCKOJIbKY BECh MaTepuaid y4eOHOro Kypca IIUPOKO HWCIOIB3YETCS IS PEIICHUS
OPUKIAAHBIX 3adad. [Ipu pelmeHnr peanbHBIX NPAKTHYECKUX 3a/1ad O00ydaromuecs
pa3BUBAIOT HAOJIIOIATETLHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,



WCITIOJIB30BATh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MPpodiieMy. JeaTensHOCTh 0
(GOpMHUPOBAHHUIO HABLIKOB pEIICHUs] MPUKIAIHBIX 3aJad OPraHU3yeTCs B IIpoIecce
W3Y4YeHUs BCEX TEM Y4eOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOT0 aHAJIN3ay.

Ha wm3yuenme yueOHOro Kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO aHAIM3a»
oTBoauTCs 272 vaca: B 10 kitacce — 136 vacoB (4 yaca B Heento), B 11 kiracce — 136 gyacos
(4 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCICHUA

Paunonansupie uunciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JpOOH, MPOLIEHTHI,
OeckoHeuHble Tieproandeckue apodu. Ilpumenenue npodeit u MPOIEHTOB IS PelIeHUs
MPUKIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U pEaTIbHOU KU3HH.

JevictBurenpHble  4ucia.  PanvoHanpHble M UPPALMOHAIBHBIE  YMCIA.
Apudmernueckue onepaluu ¢ ACUCTBUTENbHBIMUA YncaaMu. Monynb JAeCTBUTEIBHOTO
yucia v ero cpoictra. [lpuOnmxEHHbIE BEIUUCIEHUS, IPABUJIA OKPYTJICHUS, TPUKUIKA U
OLICHKA PE3yJIbTAaTa BEIYMCIICHUM.

Crenenp ¢ nenbiM nokasareneM. bunom Herotona. Mcnonbs3oBaHue MOAXOAsIIEH
dopMbl 3amMcH JEHUCTBUTENBHBIX YHCEN JUIsl pELIEHUS NPAKTUYECKUX 3aj1ad U
IIPEACTABIICHUS TAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

Crenensp ¢ paluOHaIbHBIM IIOKA3aTEIEM U €€ CBOMCTBA, CTENEHD C JEHCTBUTEIBHBIM
IIOKA3aTEeIIEM.

Jlorapugm yucna. CoiicTBa orapudma. /leciTuunble U HaTypaJbHbIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHUHYC
Y apKTAHI'€HC YHUCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHUS. YpaBHEHUE, KOPEHb YpPaBHEHMUS.
PaBHOCMIIBHBIE ypaBHEHUS M ypaBHEHMA-CIEACTBHS. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJbl pEUIEHUs LEIbIX U APOOHO-pAallMOHANBbHBIX YPAaBHEHHH H
HEPABEHCTB. MHOTOUIEHBI OT OJTHOM IEPEMEHHOM. J[eJIeHre MHOTOWIeHa HA MHOTOWIEH C
octatkoM. Teopema bezy. MHorousiensl ¢ nenbiMu ko3gdunnenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COJIEPKAIINUX CTENIEHU U KOPHHU.

HNppanmonaneHpie ypaBHEHHs. OCHOBHBIE METOJBI PEMIEHUS HPPALMOHAIBHBIX
YPaBHEHUM.

[Toka3atenbHble ypaBHEHHMs. (OCHOBHBIE METOJBI PELICHUS ITOKa3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHeHHsA. OCHOBHBIE METOJbI PEHICHUS JIOTapUPMUUECKUX
YPaBHCHUM.

OcHoBHBIE TpUroHoMeTpudeckue popmysl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BbIp@)XCHUH. PereHne TpUroHoMETpUYECKUX YpaBHEHUN.

Pemienue cucrem JTMHEWHBIX YpaBHEHUN. MaTtpuia CUCTEMBI JIMHENHBIX YPAaBHEHUN.
Onpenenutens MaTPUIbl 2X2, €ro TEOMETPUUYECKUN CMBICT U CBOMCTBA, BEIYUCIICHHUE €r0
3HAYEHUS, MPUMEHEHUE OMNpPEACIUTENS Il PEUICHUsS CUCTEMbl JMHEWHBIX YPABHEHHI.
Pemenune npukinaaHbIX 3a1a4 ¢ IOMOILBIO CUCTEMBI TMHENHBIX YpaBHEHUM. MccienoBanue
MTOCTPOECHHOU MOJENH C IMTOMOILBI) MATPULL U OITPEICIIUTENICH.



[locTpoeHne MaTeMaTUYECKUX MOJENEN PEATTbHOM CUTYallMH C IOMOIIBIO YPaBHEHUN
U HepaBeHCTB. lIpuMeHeHHne ypaBHEHMI M HEPABEHCTB K PELICHHI0 MaTeMaTHYECKHUX
3a/1a4 M 3a]]a4 U3 pa3IMuHbIX 00J1acTell HAYKU U PeaIbHON KU3HU.

DOyHKUMH U TPaPUKHU

OyHk1us, crocoOsl 3aaanus GyHKuuu. Bzaumuo oOpaTtHbie pynkiuu. Kommnosunus
bynkuuii. ['padux hyHkuun. DnemMeHTapHbie npeodpasoBaHus rpadukoB GyHKIUHN.

OO6sacTh ompejiesieHUss W MHOXECTBO 3HaueHUd QyHkiuu. Hymum dyskumm.
[TpomexxyTkn 3HAKOMOCTOSIHCTBA. U&THhIe W HeuéTHBIe (QyHKIUU. [lepumomnueckue
dbysaknun. [IpomMexyTK MOHOTOHHOCTH (YHKITUU. MaKCHMyMBbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee n HanMeHblIee 3Ha4eHUs (PYHKIIUN HA TIPOMEXKYTKE.

Jlunelinasi, KBaapaTWyHas W JApOOHO-TMHEWHAs (QYHKIUU. DIeMEHTapHOE
UCCJIEIOBaHHE U TTOCTPOCHUE UX IPpapUKOB.

Crenennas QpyHKIMS C HATYpaJIbHBIM U IIeJBIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CpoiicTBa 1 rpaduK KOpHS N-0ii cTeneHH Kak GyHKIIUU OOpaTHON CTETIEHU C HATYpaJIbHBIM
II0KA3aTEeIIEM.

[TokazatenbHass u Jorapudmuueckas (QyHKIMHA, HX CBOMCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuronomeTpuyeckasi OKpYKHOCTb, ONPECICHNE TPUTOHOMETPUUECKUX (YHKIUI
YUCJIOBOTO apryMEHTa.

OyHKIIMOHAIbHBIE 3aBUCUMOCTH B peajbHBIX IMpolleccax U sBIeHUsX. ['paduku
pEAIBHBIX 3aBUCUMOCTEM.

Hayaja MaTeMaTH4eCKOro aHAJIM3a

ITocmenoBaTelbHOCTH,  CHOCOOBI  3aJaHMs  ITOCIEAOBATeNbHOCTEH.  MeTon
MaTeMaTHYECKOW WHAYKUMHA. MOHOTOHHBIE M OTPaHWYEHHBIE IIOCJIEIOBATEIBHOCTH.
HcTopusi BOSHUKHOBEHHSI MAaTEMAaTHUYECKOT0 aHaIN3a KaK aHaJin3a OECKOHEUHO MaJlbIX.

Apudmernueckass M TreoMeTpuyYeckass mporpeccud. beckoHeyHo yObiBarouas
reomerpuyeckas mnporpeccus. CyMMa O€CKOHEYHO YOBIBAalOIIE TreoMeTpuyecKon
nporpeccuu. JIMHEMHBIM M 3KCHNOHEHLUAJIbHbIM pocT. Uucino e. dopmyna CIOXKHBIX
IIPOLICHTOB. crionp30BaHue NMPOrpeccuy Ui PELICHUs PEeajbHbIX 3aa4 MPUKIALHOTO
Xapakrepa.

HenpepoiBHble GyHKIMM U WX CBoMcTBa. Touku paspbiBa. ACUMNOTOTHI TpaduKOB
dbynkuuii. CBoiicTBa (GyHKIUNA HEMPEPHIBHBIX HAa OTpe3ke. MeToa HWHTEpBAJIOB IS
pereHus HepaBeHCTB. [IprMeHeHue CBOWCTB HEMPEPBHIBHBIX (YHKIUNA 711 perieHUs
3a/1a4.

[lepBas u BTOpass mpou3BojHbIE (GyHKIMU. OmnpeneneHne, Te€OMETPUUYECKUN H
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHHUE KacaTeabHOU K rpaduky QyHKIUY.

[IpousBoaHbie 3MeMeHTapHBIX (QyHKIUH. [Ipow3BogHas CyMMBbI, TpPOU3BEIACHUS,
YaCTHOTO ¥ KOMIO3UIUU (QYyHKIUH.

MHoxkecTBa M JIOTHUKA

MHoO»xecTBO, onepanuy HaJl MHOXECTBaMU U UX CBolcTBa. [[uarpammel Diiiiepa—
Benna. I[IpuMmeHeHNE TEOPETUKO-MHOKECTBEHHOIO anmnapara JJisi OIKUCAHUs PEajbHbIX
IPOLIECCOB U SIBJICHUM, P PEIICHUHU 33]a4 U3 IPYrHX y4eOHbBIX MPEIMETOB.



Omnpenenenve, TeopeMa, CBOWCTBO MAaTeMaTHYeCKOoro OOBEKTa, CIEACTBHE,
JI0Ka3aTesIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KIIACC

Yuciaa v BBIYMCICHUA

HarypanbHbie u nenble yncna. [I[puMeHeHre Mpu3HaKkoB JEIUMOCTH LENBIX YUCET,
HauOonbIui obuui aenurensd (nanee — HOJl) u HauMmeHsblee odliee KpaTHoe (J1anee —
HOK), octaTkoB o mojyinto, anroputMma EBkiinaa i penieHus 3aaad B [eJIbIX Yuciax.

Kowmmnekcuble uncna. AnreOpamdeckas U TpPUTOHOMETpHUUYecKas (POpMbl 3amucH
KOMITJIEKCHOTO 4YHuCiTa. Apu(METHYEeCKHEe Omepanud ¢ KOMIUICKCHBIMHA YHCIIaMH.
N300paskeHre KOMIUIEKCHBIX YHCENT Ha KOoopAMHATHOU rmiockocTu. dopmyna Myagpa.
KopHu N-ou cTeneHn u3 KOMIUIEKCHOTO uucia. [[puMeHeHrne KOMIUIEKCHBIX YHCEN IS
peteHust GU3NIECKUX U TEOMETPUUYECKUX 3a/1ad.

YpaBHeHus U HEPABEHCTBA

Cucrema U COBOKYNHOCTh YPaBHEHWW W HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIEICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C MTOMOIIbIO TPUTOHOMETPUYECKOM
OKPYXHOCTH. PellieHne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTENbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEMIEHUS CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPAMMU.

[IpumeHeHne ypaBHEHUIA, CHCTEM W HEPABEHCTB K PEUICHUIO MATEMATUYECKUX 3a/1a4
W 3aJ1a4 U3 Pa3JIMuHbIX 001acTel HAYKU U PeabHOM KU3HU, HHTEPIIPETALIUS TOTYyUSHHBIX
pe3yJIbTaTOB.

@OyHkuuu U rpadpuku

['padux komnozuuuu QyHkui. I'eomerpruueckue oOpa3bl ypaBHEHH U HEPABEHCTB
Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QPyHKITUU, UX CBOMCTBA U TPAPUKHU.

['padrueckne MeToabl pelieHUs ypaBHEHUNW M HEpPaBEHCTB. [ 'paduyeckrue METOIbI
pelIeHus 3a1a4 ¢ mapamMmeTpaMH.

Hcnonb3oBanue rpadukoB GyHKITUH 711 HCCIIE0BaHUS IIPOILIECCOB U 3aBUCUMOCTEH,
KOTOPbIE BO3HHUKAIOT MPU PEIICHUH 33/7a4 U3 JPYTUX Y4EOHBIX MPEAMETOB U PEaTbHOU
YKU3HU.

Hauasa MaTeMaTH4ecKOro aHajaimsa

[IpumMeHeHne NpPOM3BOJHOM K UCCIENOBaHUIO (DYHKIMI Ha MOHOTOHHOCTb H
skcTpeMyMmbl. HaxokzieHne HauOOoNbIIero M HAaUMEHBUIEro 3HAYEHWW HENpepbIBHOU
(GyHKUIHUU Ha OTpPE3KE.

[IpumeHeHune Mporu3BOIHON ISl HAXOXKICHUSI HAUJTYUIIETO PEIICHUS B IPUKIIAIHBIX
3a/ayax, JJis ONpeAesieHus CKOPOCTU U YCKOPEHUS Mpoliecca, 3aJJaHHOTo (hopMyioil uiu
rpaguKoM.



[lepBooOpa3Hasi, = OCHOBHOE CBOWCTBO  mepBooOpasHbix.  [lepBooOpasHbIe
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eomerpudeckuii CMBICH HWHTErpana. BeruuciieHue omnpenes€HHOro
uHTerpaia no popmysne Herotona-JIeitoHua.

[IpumeHeHnue uHTETpana JUisli HAXOXKJICHUS TUIOIAAed TUIOCKUX (Uryp U 0ObEMOB
r€OMETPUYECKUX TEJ.

[Ipumepbl  pemeHuit  auddepeHMaIbHbIX  ypaBHeHHMH.  MaTteMarudeckoe
MOJICITMPOBAHUE PEATTLHBIX MPOIECCOB C MMOMOIIBIO AU((HEepPEHITNATHHBIX YPABHCHHM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIN
YPOBEHb) HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOyYarolerocss Kak AaKTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCHUHCKOro 0O0IlecTBa, MPEACTaBICHUE O MaTEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYP, SBJICHUM, MPOLEIYP FPAKIAHCKOTO
obmecTBa (BBIOOPHI, OTIPOCHI U JIPYTO€), YMEHHE B3aMMOJICHCTBOBATH C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C WX (QYHKIIUSIMHA U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUHUCKOM TpakAaHCKOW HUJIEHTUYHOCTH, YBAXKEHUS K
NPOILIOMY U HACTOAIIEMY POCCHUUCKONM MaTeMaTHUKHU, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUAM POCCHMCKUX MATEMATHKOB W POCCHUHCKOM MaTEMATHYECKOM IIKOJIBI,
MCIIOJIB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKaxX, TEXHOJIOTHUAX, C(hepax SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JyXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoaa, cHOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, ASTUYECKOTO TOBEICHUSA, CBSI3aHHOTO C NPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAyKH M JIEATEIIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOIO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAas OJCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3a7ay, pPEUICHUH, PacCykIEHUH, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHSI TMPUMEHSITh MaTeMaTUYECKUE 3HAHUS B HHTEpecax
3I0pPOBOTO 1 O€30I1acCHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 37J0POBbIO
(3mopoBO€ THUTaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas
dbu3nueckass akTUBHOCTH), (PU3HUECKOE COBEPIEHCTBOBAHUE TPU 3aHATUSX CIIOPTHUBHO-
03JI0POBUTEIBHOU JEATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJIIOOUS, MHTEPEC K Pa3IUYHBIM
chepaMm TpoPEeCCHOHANIBHON JEATEIBbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u e
MPWIOKEHUSIMA, YMEHUE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymied mnpodeccun u
pea30BbIBaTh COOCTBEHHBIC J>KM3HEHHBIC TIUIaHBI, TOTOBHOCTh W CIOCOOHOCTh K
MaTeMaTHYECKOMY OOpa30BaHUI0O U CaMOOOpPA30BAaHUIO HA MPOTSIKEHUM BCEU JKHU3HU,
TOTOBHOCTh K aKTMBHOMY Yy4YaCTHIO B PEIICHUU MPAKTUYECKUX 3aJlad MaTeMaTHYECKOU
HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCITMTAHUSA:

c(hOPMUPOBAHHOCTh IKOJOTUUECKON KYJIbTYpPbhl, IOHUMAHUE BIIMUSHUS COIUATILHO-
HSKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOIHON U COIMATIBHOMN CpeJibl, OCOZHAHUE
I00ANTBHOTO XapakTepa OKOJIOTHYECKUX TPOOJIeM, OpHEHTAIMs Ha TPUMEHEHUE
MaTEMaTUYECKUX 3HAHWM MJIs pElIeHHus 3a7a4 B O0JacTH OKpYKAIoIeH Cpenbl,



MJIAHUPOBAHUE TIOCTYNKOB M OLICHKM MX BO3MOKHBIX MOCJEACTBUN MJIA OKpPYKarouiei
Cpesl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, MOHUMaHUE MaTeMaTHYECKOW HAyKH Kak
chepbl 4eToBEYECKOM JIEATEILHOCTH, TANOB €€ Pa3BUTHUSA M 3HAUYUMOCTH JJISI Pa3BUTHS
[MBWIN3ALIMK, OBJIQJICHUE S3BIKOM MaTeMaTUKHM M MaTeMaTUYeCKOM KyJIbTypod Kak
CPEACTBOM  T[O3HAHUS  MHUpa, TOTOBHOCTh  OCYIIECTBJISITh  MPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jiornyeckue 1eiicTBUA:

BBISIBJISATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUM MEXIy MOHITUSAMH, (HOPMYJIMPOBATH OIpPEACICHUS TOHSITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(UKAIUU, OCHOBAHUS I 0000IIEHNs 1
CpaBHEHMS, KDUTEPUHU IMPOBOJUMOIO AHAIIN3A;

BOCIIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BHIBATH CYXK/ICHUS: YTBEPAUTEIbHbBIC U
OTpULIaTeIbHbIC, €IUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUYUS B
dakTax, JaHHBIX, HAOIIOICHUSIX U YTBEPKICHUSX, TIPEeAIaraTh KPUTEPUH JJIS BHISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJIIOUECHHI, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJUTh CAMOCTOATENBHO JI0KA3aTEIbCTBA MAaTEMaTUUYECKUX YTBEPKIACHUIM
(mpsiMble M OT MPOTHUBHOTO), BBICTPAMBATh APTryMEHTAIIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOMpATh CHOCOO pelieHus y4eOHOW 3ajaur (CpaBHUBATh HECKOJIBKO BapHUaHTOB
penieHusi, BIOMpaTh HauOosee MOAXOASIIUNA C YYETOM CaAMOCTOSITENBHO BBIJIEICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJB30BaTh  BOMNPOCHl KaK HCCIENOBATENbCKUM WHCTPYMEHT IO3HAHMS,
dbopMyIMpOoBaTh BOMPOCHI, (PUKCHUPYIOIMIKUE MPOTHBOpEUUE, MPOoOIeMy, yCTaHaBIMBAThH
HCKOMOE€ U JIaHHO€, (POpMHPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

MPOBOAUTH CAMOCTOSITENIBHO CIUIAHMPOBAHHBIM 3KCIIEPUMEHT, HUCCIEAOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEl MaTeMaTH4YeCKOro OO0ObeKTa, SBJIEHHUA, IMpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSMH, IIPOLECCAMU;

CaMOCTOSITeTbHO  (hOpMynUpoBaTh 000OIIEHUST W BBIBOALI MO pe3yJbTaTaM
IPOBENEHHOTO HAOJIOJIEHUS, HMCCIIEJOBAaHUs, OLEHUBATH JIOCTOBEPHOCTH IMOJYYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB M O00OOIICHUH;

MPOTHO3UPOBaTh BO3MOXKHOE pPa3BUTHE TIpollecca, a TakKe BbIIBUTATH
IPEATNOIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:



BBISIBIIATH JAeUITMTH MH(POPMAITUHY, TaHHBIX, HEOOXOAMMBIX JIJISI OTBETAa HAa BOIPOC H
JUTSL pelIeHUs 3a/1auu;

BBIOMpATh HH(OpPMANMI0O W3 MCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U HMHTEPIPETUPOBATh MH(OPMAIUIO PA3IUYHBIX BHUAOB U (HopM
IIpE/ICTaBIICHNUS,

CTPYKTYpPUpPOBaTh HMH(POPMAIIUIO, TPEJACTaBIATh €€ B pa3UyHbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHWBATh HAJEKHOCTh HMH(OPMAIMHU TO CAMOCTOATEIHHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS

Oo0enue:

BOCIPUHUMATH U POPMYITHPOBATH CY>KJCHUS B COOTBETCTBUH C YCIOBUSIMU U LIETSIMU
oOIIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMCbMEHHBIX
TEKCTaX, JAaBaTh MOSICHEHUS MO XOAY PEIICHHS 3aJa4yd, KOMMEHTUPOBATH MOTyYEHHBIN
pe3yJbTarT;

B XO0/le¢ O0OCYyXJeHHs 3aJaBaTb BOMNPOCHl IO CYIIECTBY OOCYKIA€MOW TEMBI,
npo0JieMbl, pelaeMoi 3aJauyu, BbICKA3bIBaTh WJEH, HAICJICHHbIE Ha MOMCK pEIlEHUs,
COMOCTABJISATh CBOM CYXACHHUA C CYXICHUSIMH JApPYyTUX YYaCTHUKOB JHAaJIora,
oOHapyXUBaTh pa3jiMyuue U CXOJACTBO MO3ULUH, B KOPPEKTHOU (opMe PopMyIUpOBaTh
pa3HoOTIacHsi, CBOM BO3PAKEHUS;

NPEJCTaBISTh PE3YyJAbTaThl pPEIICHUS 3aJadyd, SKCICPUMEHTa, MHCCICI0BaHUS,
MIPOEKTa, CAMOCTOATEIHHO BRIOMPATh (hOpMaT BBICTYIUICHUS C yUETOM 3a]1a4 MPe3eHTAINN
U 0COOEHHOCTEH ayAUTOPHUHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

COCTAaBJISITH IUIAH, AITOPUTM PELICHUS 3aJ]a4M, BBIOUPATh CIIOCO0 pelIeHus ¢ Y4ETOM
UMEIOIIUXCA PECYypCcoOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh H
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJa/IeTh HaBbIKAMHU I103HABATEIbHOM pedieKkcun Kak OCO3HAHMSI COBEPIIAEMBIX
NEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pe3yJbTaTOB, BIAJETh CHOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJI Ipolecca M pe3yjbpTaTa pELICHHS MaTeMaTH4eCKOM
3a/1a4u;

NPEABUAETH TPYJAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTbH ITPH PELIEHUH 331441, BHOCUTb
KOPPEKTUBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX
OIIHUOOK, BBISIBICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa €U M YCIOBUAM, OOBSCHATH MPUYUHBI
JTOCTHKEHUS WIIM HEJIOCTUKEHUS PE3yIbTaTOB ACSATENbHOCTH, HAXOAUTh OUIMOKY, 1aBaTh
OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSTEJIbHOCTD:

MOHUMATh M UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUIYaIbHOU pabOThI
IpU pelieHnH Y4eOHbIX 3a1a4, IPUHUMATD 11€7Tb COBMECTHOM I TENbHOCTH, TNIAHUPOBATh



OpTaHU3AIMI0 COBMECTHOW paboThl, pacupeneisTh BHIbI padOT, IOTOBAPUBATHCH,
o0CyXIaTh MPoIIecC U Pe3yabTaT paboThl, 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYHIOBBIX (opMax paboTel (0OCYXJEeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIC), BBITIOIHATH CBOIO YaCTh Pa0OTHI M KOOPAUHUPOBATH CBOM
JCHCTBUS C IPYTMMH YICHAMH KOMAaHJbI, OIEHUBATh KAY€CTBO CBOETO BKJIA/a B OOIIMIA
IPOAYKT IO KPUTEPHIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konity ooyuenust B 10 kacce 0O0ydJaromuiicss MOJIYIUT CIICIYIONIUE TTPEIMETHbIE
pe3yNbTaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anrebpa u
Hayaja MaTeMaTUYCCKOTO aHaJIu3ay:

Yucja ¥ BBIYMCTIEHHUSA:

CBOOOJIHO  OINEpUPOBATh TMOHATHUAMHU: pPaAlUOHAIBHOE YHUCIO, OECKOHEUHas
nepuoAnYecKast IpoOb, MPOLICHTHI, UPPALIMOHATBHOE YUCII0, MHOKECTBA PAllMOHATIBHBIX U
JIEUCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIILHOTO YHUCIIA;

MPUMEHSTh JPOOU U MPOLEHTHI JJIsl PEHICHUs MPUKIAJAHBIX 3a7a4 U3 Pa3IMUHbIX
OTpaciici 3HaHUW U PEaJIbHOM KU3HMU;

MIPUMEHSITH MPUOHNKEHHBIC BEIYUCIICHHUS, PABIIIA OKPYTJICHUSI, TPUKHUJIKY 1 OLICHKY
pe3yabTaTa BEIYMCICHUM;

CBOOOJIHO OIEpUPOBATH MOHATHEM: CTEICHb C IIEeJIBIM MOKa3aTesieM, HCIIOIb30BaTh
MOAXOAIIYI0 (GOpMY 3alUCH ISUCTBUTEIBHBIX YHCEN JIJIs PEIIeHUs PAKTUUECKUX 3a1a4
Y MIPEJCTABIICHUSA TIaHHBIX;

CBOOOJIHO OTIEPUPOBATH MOHATUEM: apU(PMETHUECKUN KOPEHb HATYPaIbHOM CTETICHH;

CBOOOJ/IHO ONEPUPOBATH MOHATUEM: CTEIICHb C PAIIMOHAIBHBIM TTOKA3aTEeIIEM;

CBOOOJIHO OTEpUPOBATH MOHATUSAMHU: Jorapudm yucia, 1eCITUYHBIE U HaTypalibHbIC
Jgorapupmel;

CBOOOJIHO OMNEPUPOBATh TMOHSTUAMHU: CHUHYC, KOCHUHYC, TaHIE€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTA;

ONEPUPOBATH TOHATUSIMH: APKCUHYC, APKKOCHMHYC M apPKTAaHIE€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OIMEpPUPOBATh TOHITHSAMHU: TOXJIECTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

IIPUMCHSTDH PA3JIMYHBIC METOJIBI PEIICHUS PAIMOHAIBHBIX U IPOOHO-pAIIMOHATBHBIX
YPaBHEHUM, NPUMEHATh METOJ UHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: MHOTOWICH OT OJIHOU MEPEMEHHON, MHOTOUJICH
C 1eNnbIMUA K03 UIIMEHTaAMH, KOPHU MHOTOYJIEHA, MPUMEHSTh JIeJIEHUEe MHOTOYJICHA Ha
MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera ajis pemenus 3aaay;

CBOOO/JIHO ONEPUPOBATh TMOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHECHHH, MaTpHIIa,
ONPENETNUTENIb MATPUIIBI 2 X 2 W €ro T€OMETPUUECKHUI CMBICI, UCIOJb30BATh CBOMCTBA
ompenenuresst 2 X 2 sl BBIUMCIIEHUS €r0 3HAYCHUS, NIPUMEHSTh ONPEACIUTENIN s
pELICHUSI CHUCTEMBI JIMHEMHBIX YPaBHECHUH, MOJIECIWMPOBATH PEAJIbHbIC CHUTYyallUd C
MIOMOIIBK0 CHUCTEMbl JIMHEWHBIX YPAaBHEHHM, HWCCIENOBAaTh MOCTPOCHHBIE MOJEIH C
MIOMOIIBIO MAaTPUIL U ONPEICIIUTENEH, UHTEPIPETUPOBATH OJYUYCHHBIN PE3YJIbTAT;



UCIOJIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMH JJIsl MPE0oOpa30BaHUs BhIPAKEHHUIA;

BBITIOJIHATH TMPE0OpPa30BaHUS YMCIOBBIX BBIPAKEHUH, COJEPKAIIUX CTENEHU C
palMOHATBHBIM MTOKa3aTeNIEM;

WCII0JIb30BaTh CBOMCTBA JorapupmoB g MpeoOpa3oBaHus JorapupmMuuecKkux
BBIPAKCHUM,

CBOOOJTHO  OMEpUPOBATh TMOHATUSIMHU: HpPpAIMOHANbHBIE, TIOKa3aTelIbHbIe U
jJorapuMUYECKHe YpPAaBHEHMs, HAXOAUTh HMX PEUICHUS C IMOMOIIbIO PaBHOCUIBHBIX
NIEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (opMyssl [ MpeoOpa3oBaHUS
TPUTOHOMETPHUUECKHUX BBIPAKCHHI;

CBOOO/IHO OMEPUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHSThH
HEeoOXoauMble (OPMYJIBI  JIJIT  PEHMICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUYCCKHUX
YPaBHEHMU;

MOJICJIUPOBATh PEabHbIC CUTYAIlMd HA SI3bIKE aireOpbl, COCTABISATH BBIpaKCHHUS,
YpaBHEHHUs, HEPABEHCTBA 0 YCJIOBMIO 3a/layd, MCCIEIOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM arapara ajreopsbl.

DOyHKUMHA U TPaPuKu:

CBOOOJTHO OIEpUPOBATh MOHATHUSAMHU: (DYHKIMS, CHOCOOBI 3amaHusi (QyHKIHH,
B3aMMHO OOpaTHbe (YHKIHUHU, KOMIIO3UIMS (PYHKIUN, Tpaduk (PYHKIUU, BHITOJIHSATH
aJIeMEHTapHbIE MpeoOpa3oBaHus TpaduKoB GyHKIIUN;

cBOOOIHO OTIEPUPOBATH MOHITUSIMH: 00JIACTH OTPEACIICHNUS U MHOXKECTBO 3HAYCHHI
byHKIAA, HYyIA QYHKINH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA,;

CBOOOHO ONIEPUPOBATH MOHATUAMHU: YETHBIC U HEYETHBIC (DYHKIIMH, TIEPUOTNUCCKUC
GYHKIIUA, TTPOMEKYTKA MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMbl I MHHHUMYMBI ()YHKITHH,
HauOoJbIlIee M HANMEHbIIIee 3HaUeHNe (PYHKITUU Ha POMEKYTKE;

cBOOO/IHO OTIEpUPOBATH MOHATHUAMU: CTENICHHAs! (YHKIUS C HATypaIbHBIM U LIEITBIM
nmokasarteyieM, rpapuk CTENEHHOW (DYHKIIMM C HATypajdbHBIM UM IEJbIM IOKa3aTeleM,
rpaguk KOpHA N-0M CTenmeHW Kak (PYHKIUU OOpaTHOW CTENEeHU C HaATypaIbHBIM
MOKa3aTeNeM;

OTIepUPOBATH MOHATUSAMU: JIMHEHHAS, KBaJApaTUYHas U APOOHO-TMHENHAs (PYHKIUH,
BBITIOJIHATH SJIEMEHTAPHOE UCCIIEIOBAHKE U TTOCTPOEHUE UX TpadUKOB;

CBOOOTHO OTIEPUPOBATh MOHATHIMU: TTOKa3aTellbHasl U Jiorapumudeckas QyHKIINH,
WX CBOMCTBA U rpadMKH, UCIIOIH30BATh WX TpadUKH IJIs1 PEIICHHS YPaBHEHUI;

CBOOOMHO  OMEpPHpOBATh  MOHSATHSAMHU:  TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
ompesesieHue TPUTOHOMETPUYECKHUX (DYHKITUI YMCIIOBOTO apTyMEHTa,;

UCTIONb30BaTh TpaduKu (YHKIMH IS MCCIIETOBAHMS MPOIIECCOB M 3aBHUCHUMOCTEH
IpY PEIICHUH 33Jad W3 JPYTUX yYeOHBIX MPEIMETOB W PEANTbHOW >KM3HU, BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXAY BETHUNHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

CBOOOJHO OMEPHUPOBATH TOHATHSAMHU: apuPMeTHUYEeCKas ¢ TeoOMEeTpUUYecKas
mporpeccusi, OCCKOHEYHO YOBIBaIomiass TE€OMETPUYECKas TMPOrpeccus, JHMHEHHBIA W
OKCIIOHEHITUATBLHBIA POCT, (OpMyJia CIIOXKHBIX MPOIEHTOB, UMETh MPEJICTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUH ISl PEIICHUS PEaNIbHBIX 33a]a4 MPUKIAIHOTO XapaKTepa;



CBOOOJHO OINEPUPOBaTh MOHATUSAMU: TMOCIEAOBATEIBHOCTh, CIOCOOBI 3adaHUS
MOCJEA0BATEILHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIIEI0BATEIBHOCTH, TOHUMATH
OCHOBBI 3apOKJICHHSI MATEMaTHUYECKOT0 aHallh3a Kak aHalin3a 0ECKOHEYHO MaJlbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: HENpPEpbIBHbIE (DYHKIIMU, TOYKU pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI rpaduka QyHKIINH;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: (PYHKITUS, HEIPEPHIBHASI HA OTPE3KE, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKIMHN 1JIs pEIICHUS 3a/1aY;

cBOOOJIHO OMEpUPOBATH MOHSATHAMH: TIEpBasi U BTOpasi MPOU3BOJIHBIC (PYHKIIHH,
KacaTenbHas K rpaQuky QyHKINU;

BBIYUCIIATH MPOU3BOAHBIE CYMMBI, IIPOU3BENCHUSA, YACTHOIO M KOMIIO3UIUU JBYX
(bYHKIMI, 3HaTh IPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIMIA;

UCITIOJIb30BaTh T€OMETPUUECKUN U (DU3UUECKUI CMBICI MPOU3BOIHON JIJISl PEIICHUS
3a/1a4.

MHokecTBa H JIOTHKA:

CcBOOO/IHO OIEPUPOBATH MOHATUSIMU: MHOYKECTBO, ONIEPALIUN HAJl MHOYKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar JUisl OIMCAHMS PeabHBIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX PEAMETOB;

cBOOO/IHO ONIEPUPOBATh MOHATUAMU: OIIpE/IEICHUE, TEOPEMA, YpaBHEHHE-CIIE/ICTBUE,
CBOMCTBO MaTeMaTUYECKOTO OOBEKTA, J0Ka3aTEeIbCTBO, PABHOCUJIbHBIC YpPaBHEHHS U
HEPaBEHCTBA.

K xoHiy o0yuyenus B 11 kiaacce o0yyaromuiics MOJIY4YHUT CIEAYIOIINE PEIMETHBIE
pe3ynbTaThl O OTAEIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOro Kypca «Asredpa u
Hayajga MaTeMaTU4YECKOr0 aHAIN3a»:

Yucsia v BBIYMCICHUSA:

CBOOOJHO ONEPUPOBATH MOHSATUSMHU: HATYypajJbHOE M LEJIO€ YHUCIO, MHOXECTBA
HaTypaJIbHBIX U LEJBIX YUCEI, UCIIOJIB30BATh NMPU3HAKH IEIMMOCTH 1enblx uncerr, HOJ n
HOK HarypanbpHBIX Unceln sl pelieHus 3a1a4, IPUMEHSTh anroputM EBkimaa;

CBOOO/IHO ONEPHUPOBATh MOHATUEM OCTaTKa MO MOJYIIO, 3alMChIBaTh HATypaJbHbIC
YHUCIIa B Pa3JINYHBIX TO3ULHOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO ONEpUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBJIATh KOMIUIEKCHBIE YHCIa B aiaredpanyecko u
TPUTOHOMETPUUYECKON (opmMe, BBIMOJIHATH apU(METHUYECKHE OIlepaluyd ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO  OMEpUpPOBaTh MOHATHUSIMHU: HpPpPALMOHANbHBIE, TOKa3aTelIbHble U
JorapuMUYECKHe HEPABEHCTBA, HAXOAWTh MX PEIICHHUS C MOMOIIbI0 PAaBHOCHIIBHBIX
NIEPEXO/IOB;

OCYUIECTBJIATH OTOOP KOPHEN MPH pEelICHUU TPUTOHOMETPUUYECKOTO YPABHEHUS;

CBOOOJIHO OINEpPUPOBATH MOHATHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHATh
HEOoOXOoauMble (QOPMYJbl JUJISI PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUUECKHUX
HEPABEHCTB;

CBOOOJHO OINEpPUPOBaTh TMOHATUSMU: CHUCTEMAa M COBOKYNHOCTh YpaBHEHHH W
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI W CHCTEMBI-CIIEICTBUSA, HAXOAUTH PELICHUs
CUCTEMBl M COBOKYIIHOCTEH palMOHAJIBHBIX, WPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHU U HEPABEHCTB;



pemath paruoHAIbHBIC, HPPAIMOHAIBHBIE, MMOKa3aTeIbHbIC, JorapupMUIECKue U
TPUTOHOMETPUYECKNE YPAaBHEHUS U HEPABEHCTBA, COACPIKAIINE MOIYJIU U NTapaMETphI;

OPUMEHSTH rpadUyecKue METOJIbI JUIsl PEIIeHHs] YpaBHEHUI U HEPABEHCTB, a TAKXKe
3a7a4 C MapaMmeTpamu;

MOJICIUPOBATh pEaibHbIE CUTYallMd Ha SI3bIKE aireOpbl, COCTABISATH BBIpaKCHHUS,
YpaBHEHMUS], HEPABEHCTBA U UX CUCTEMBI M0 YCJIOBHUIO 33/1a4d, UCCIIEIOBATh TOCTPOCHHBIE
MOJINIM C UCIOJIb30BAaHUEM ammapara ainreOpbl, WHTEPIPETUPOBATH IMOITYYCHHBIN
pe3ysbTar.

DOyHkuuu U rpapuku:

CTpOUTH rpaduKu KOMIIO3UIIUN (PYHKITUH C TIOMOIIIBIO 3JIEMEHTAPHOTO UCCIICTOBAHUS
Y CBOMCTB KOMITO3UIIMH IBYX (DYHKITUH;

CTPOUTH T€OMETpUUYECKHE O0pa3bl ypaBHEHUM M HEPABEHCTB Ha KOOPAMHATHOM
MJIOCKOCTH;

CBOOOJTHO OTMEPUPOBATH MOHATUAMHU: TPadUKH TPUTOHOMETPUUECKUX (PYHKITUH;

OPUMEHSATH QYHKIIMH JIJIST MOJICTTUPOBAHUS M UCCIIEIOBAHUS PEATbHBIX MPOIECCOB.

Hauana MaTeMaTH4ecKoro aHajamusa:

UCIIOJIB30BaTh TMPOU3BOJHYIO JUIsl MCCIeAOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH M
DKCTPEMYMBI;

HAXOJUTh HAWOOJIbIIIEE M HAMMEHbIIEe 3HA4YCHHs (PYHKIUU HENPEephIBHOM Ha
OTpE3KE;

UCIIOJB30BaTh NPOU3BOJAHYIO JUISI HAXOXJEHUS HAWIYYIIETO PpEIICHUs B
MPUKIIAJIHBIX, B TOM YHUCJE COIMAIbHO-DPKOHOMUYECKHUX, 3aJadax, JJisl ONpeeieHUs
CKOpPOCTH U YCKOPEHUS mpoliecca, 3aqaHHoro GopMynoi wim rpadukom;

CBOOO/JIHO OMNEpPUPOBATh MOHITUSMU: MEPBOOOpa3Hasi, ONPEACIEHHBIM HHTErpal,
HaXOJUTh MIEPBOOOPA3HBIE AJIEMEHTAPHBIX (QYHKIIUN U BBIUUCIATH HHTErPAI M0 popmyJie
Hrrorona-Jlenibaumna;

HAXOJIUTh TIOMIAIHN TNIOCKUX (GUTYP U OOBEMBI TEJI C TOMOIIBIO HHTETPaa;

UMETh TMPEACTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUM HAa TPUMEpPE
cocTaBieHus TuQdhepeHIuaTbHbIX YPAaBHEHHI;

pemaTh TPUKIAIHBIE 3aJladd, B TOM YHCJIE COLUUAIBHO-3KOHOMHYECKOIO U
¢bu3rUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoabusie  Hpakriieckue o0pa3oBaTe/bHbIe
padoTshI padoThI pecypenI
1 Hccnenoanue QpyHKIMIA ¢ TOMOIIBIO 99 1
IPOM3BOTHOM
2 ITepBooOpa3Hast 1 HHTETpaI 12 1
3 I'paduku TpUroHOMETpUUECKUX (PYHKIIHI. 14 1
Tpuronomerpuveckne HepaBEHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
norapuMuyecKre HepaBeHCTBA
5 KommuiekcHbie uncia 10
6 HatypanbHble U 11e51b1e ynciia 10
CucreMbl paliioHATBHBIX, HPPAMOHATEHBIX
7 NOKa3aTeIbHbIX U JIOrapu(HMUIECKUX 12 1
yYpaBHEHUHU
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Tema ypoka

KoaunuecTBo uacoB




Ne Hara JJIeKTPOHHbIE
n/n B KonrTpoabubie IlpakTuueckue  m3ydeHusi 1HuppoBbIe
cero padoThI padoThI oOpa3oBaTe/ibHbIE
pecypchl
1 MHoxecTBO, oneparuy HajJi MHOKECTBAMU U 1
HX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Pannonanbueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OecKOHEUYHBIE IEPUOANYECKHUE IPOOH
Panmonaneubie yncia. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOINYECKHUE TPOOH
5 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MpUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
8 JleicTBuTeNbHBIE YKclia. PaimonanbHbIe U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue oneparuu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb AeiCTBUTEIBLHOTO YUCIIA U €T 1

CBOMCTBA




11

[TpuG>xEHHBIC BEIYMCIICHUSI, PABHUJIA
OKPYTJICHUS, TIPUKUIKA U OIICHKA PE3yIbTaTa
BBEIYHCIICHUN

12

OcHOBHBIE MCTObI pCHICHUA LCIIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

MHorouseHsbI ¢ eabIMU KO3(PPUITMeHTaAMHU.
Teopema Buera

17
18

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Pemenue cucreM JIMHENHBIX ypaBHEHUI

19

Marpuria cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS




21

[TpuMeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

22

23

24

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
Pemenne npukiagHeIX 33124 C IOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie

ypaBHEHHUs U HepaBeHcTBa. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
Bsanmuo obparnbie pynkiun. Kommosumms

byHKIMi

26

27

28

I'paduk GpyHkumu. DnemeHTapHbIe
npeobpa3zoBanus rpadukoB QyHKIUN

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuuu.
IIpoMeKyTKH 3HAK ITIOCTOSTHCTBA

UErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOosbpliiee v HaMMeEHBIIIEE 3HAYEHUE
(GYHKIINHM Ha POMEKYTKE

30

31

Jlunelinas, kBagpaTudHas u JpOOHO-
TuHeHas QyHKuun

DJeMeHTapHOe UCCIIeI0BaHUE U TIOCTPOCHUE
rpauKoB 3TUX QYyHKIUN




:‘)J'IeMeHTapHOG HCCIICO0OBAHUE U ITIOCTPOCHUEC

32 .
rpaduKoB A3TUX QYHKIIUNA

33 Crenens ¢ 1enbIM 1okaszareiaeM. bunom
Herorona

34 Crenens ¢ 1esbIM IOKa3zareneM. buaom
HeroTona

35 CrenenHnast GyHKIUS C HATYpAIbHBIM U
1eNbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk

36 KonTtponpHas pabdora: "Crenennast GpyHKIHS.
E€ cBoiicTBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTETIEHH U €r0 CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEeHU U KOPHU

40 [TpeoOpa3oBaHs YHCIOBBIX BBIPAKECHUIA,
COJIepKalliX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

42 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX

ypaBHEHUU




UppanuonansHbie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UppaMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPPaMOHATIBHBIX YPaBHEHHI

47 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
UPPALMOHATIBHBIX YPaBHEHHIM

48 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UpPPaMOHATIFHBIX YPaBHEHUN
CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK

49 (GYHKIIM 00paTHOW CTENICHH ¢ HATypaJIbHBIM
nokazaresem
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak

50 (GyHKLIMU 0OpaTHOH CTENEHU ¢ HaTypaJlbHbIM
nokasaresieM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHs N-oii cTenenu. VppalroHaibHble
ypaBHeHHUA"

59 CreneHp ¢ palOHAILHBIM TIOKa3aTeleM U e
CBOMCTBA

53 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeneM U eé
CBOMCTBA

54 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeneM U e

CBOMCTBA




[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U

55 1
rpaduk

56 Hcnonp3oBanue rpaduka QyHKIHH 115 1
peueHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIUN 1JIs 1
pelIeHusl ypaBHEHUM
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

58 METO/IbI PEIIEHUs TOKa3aTENbHbBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHU I

61 KonrtponsHas pabora: "[lokazarenbHast 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudm uncna. CoiicTBa jgorapudpma 1

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIIX 1
aorapudmbl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1

Jorapupmbl




[IpeoOpa3zoBanue BbIpaX)eHH, ComepKaLUX

69
norapuhMbl

70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

71 Jlorapudmudeckas GyHKIMs, €€ CBOWCTBA U
rpadguk

7 Hcnonb3oBanue rpaduka GyHKIUN AT
peleHNs ypaBHEHUH

73 Hcnonw3oBanue rpaibmca GYHKIUY 115
pelIeHus ypaBHEHHHA
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/bI pelIeHus Jorapu(PMUIECKUX
yYpaBHEHUHU
Jlorapudmmueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl pelIeHuUs JorapuPMUIECKUX
yYpaBHEHUHU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
nmorapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
JOrapupMHUUECKUX YpaBHEHUI

79 KonTponbnas pabdota: "Jlorapudpmuyeckas
¢ynkuus. Jlorapupmuueckne ypaBHeHUS"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC

YHUCJIOBOTO apryMEHTa




CI/IHyc, KOCHUHYC, TAHI'CHC XU KOTAHI'CHC

81 1
YHCIIOBOTO apryMEHTa

82 APKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
TpuronomeTpuueckast OKpyKHOCTb,

84 oTpeIeICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA YUCIIOBOTO apryMeHTa
TpuronomeTrpuveckas OKpyKHOCTb,

85 oTpeieNIeHUEe TPUTOHOMETPHUICCKIX 1
(YHKIMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

93 [IpeobpazoBaHne TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

94 Penienne TpUrOHOMETPUUECKUX YPAaBHEHHH

95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1




96 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

97 Pemienne TpUroHOMETpUYECKUX YPaBHEHUN 1

98 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

99 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

100 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1
KonTtponsnas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHUE ypaBHEHUS"
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 nocjenoBaTeIbHOCTeH. MeTos 1
MaTeMAaTHYECKON HHITYKITUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHamu3a 1
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 ['eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruuecKas 1
nporpeccus

107 CyMMa OeckoHEeUHO yObIBaromen 1
Te€OMETPHUYECKON MTPOTPECCU

108 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT. 1
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT. 1
Yucno e. Dopmyra CIOKHBIX MPOLIEHTOB

110 Mcrionp30BaHue MPOTPECCHH IS PEIICHUS 1

peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa




Kontponbnas padota: "[locnenoBarensHOCTH

111 "
Y IIPOTPECCUH

112 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMHA

114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIMIA HETPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPaBEHCTB

119 ITpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
(byHKUMH 1715 peleHus 3a1a4

120 [IprMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKIMH 15 perieHust 3a1a4

121 [TepBas 1 BTOpas Npou3BOHbIE PYHKLIUU

199 Omnpenenenne, reOMETPUIECKUI CMBICIT
MIPOU3BOAHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K TpaduKy

byHKIIIN




125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIUA
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN
127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI
128 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO Y KOMITO3UIIMH (DyHKIIUNA
129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO Y KOMITO3UIIMH ()yHKIIUIA
130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI
131 KonTponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 1
3HaHui: "OyHkIUNK"
134 Wrorosas koHTposibHasA paboTa 1 1
135 HToroBas KOHTpoOJIbHAsA paboTa
136 HOBToPeHHe, 000011eHHE, CHCTEMATU3aLIU 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Konrpoagubie — Ipaxririeckite u3yyeHusi o0pa3oBaTesbHbIE
padoThI padoThI pecypenr




[TpumeHneHre mpOU3BOJHON K UCCIIEIOBAaHUIO
(GyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBbI

[Ipumenenue Mpou3BOIHON K HCCIIET0BAHUIO
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI
ITpuMmeHeHne NPOU3BOJHON K UCCIIEIOBAaHUIO
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

HpI/IMeHeHI/IC HpOI/I3B0)IHOI7[ K UCCICA0BAHHUIO
q)YHKI_II/Iﬁ Ha MOHOTOHHOCTb U OKCTPECMYMBbI

[IprMeHeHne MpON3BOIHOMN K UCCIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
[TpuMmeHeHne NPOU3BOJHON K UCCIIEIOBAaHUIO
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenne HanOobIIEro 1 HANMEHBILETO

3HAYeHUs HeMpPepbIBHON (PYHKIIUHU Ha
OTpE3Ke

Haxoxnenne HanbobII1ero 1 HANMEHBILETO
3Hau€HUs HENPEPHIBHON (PYHKIINU Ha
OTpe3Ke

10

11

Haxoxnenne HanOobIIero 1 HANMEHBILETO
3Hau€HUs HENPEPHIBHON (PYHKIINU Ha
OTpe3Ke

Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs HENPEPbIBHON (QYHKIIMH Ha
OTpe3Ke

Haxoxenre HanOobIIero 1 HAaMMEHbIIETO

3Ha4YeHUs HeNPEPbIBHON (PYHKIIMH Ha
OTpe3Ke




HaXO}K,I[eHI/IC HauOOJIBIIEr0 U HAMMEHBIIIETO

12 3HAYCHMsI HEIPEPHIBHOW (PYHKITMHU Ha
OTpE3Ke
[IpumeHeHnre npOU3BOIHOM JJIs1 HAXOXKIACHUS

13 HaWJIY4IIEeTro PEIICHUs B TPUKIAIHBIX
3a/1ayax
IIprumeHeHre npou3BOIHOM JJ1s1 HAXO0XKACHUS

14 HaWJIy4dlIero PEeMeHHs B IIPUKIAJIHBIX
3aa4ax
[IpumMeHeHne npou3BOHON st

15 ONpeIeTICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOT0 (OPMYIIOH UITH
rpaduKom
[IpuMeHeHne npou3BOHON 115t

16 OIIpEEIIEHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3aJaHHOro GopmMysIon Win
rpaduxkom

17 Komnosurus ¢pyHkimii

18 Komnosunus ¢pyHkmumit

19 Komnosurus ¢pyHkimii

20 ['eomerpuueckre oOpa3bl ypaBHEHU Ha
KOOPJAWHATHOM IIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHHI Ha
KOOPJAMHATHOM IIOCKOCTH

29 KonTtponsHas pabdora: "Mccnenoanue

(GYHKLUH C TOMOIIBIO TPOU3BOIHOM"




[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO

23
epBOOOPa3HBIX

24 [TepBoOOpa3HbIe dNEMEHTAPHBIX (HYHKITUH.
[IpaBuna Hax0XJIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIUN.
[TpaBuiia Hax0XkI€HUS IEPBOOOPA3HBIX

26 Nurterpan. ['eomeTprudeckuii CMbICT
UHTETpaia

27 Brruucnenue onpenenéHHoro MHTerpaia 1o
dopmyne Herorona-Jleiibauia

08 Boruncnenue onpeneaéHHOro HHTETpaa mo
dopmyne Herorona-Jleitbnuia

29 [IpumeneHne nHTErpana 1 HaXOXKIACHUS
IIoIaAeH IOCKUX GUryp

30 [IpumeneHne nHTETpaia 1 HaXOKICHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps! pemennii quddepeHnnanbHbIX
yYpaBHEHUHU

39 [Ipumeps! pemennii qudpepeHnnaIbHbIX
yYpaBHEHUHU
MareMaTH4ecKoe MOJICITMPOBAHUE PEATEHBIX

33 MIPOIIECCOB C TTOMOIIBIO AU( PepeHINATHHBIX
ypaBHEHUU

34 KonTtponshas padora: "[leppooOpaszHas u
uHTerpan”

35 Tpuronomerpudeckue GyHKINHU, UX

CBOWCTBA U rpaduKu




Tpuronomerpuueckue GyHKIMH, UX

36 . 1
CBOMCTBA U rpaduKu

37 Tpuronomerpudeckue GyHKINU, UX 1
CBOWCTBA U rpaduKu

38 Tpuronomerpudeckue GyHKINHU, UX 1
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckue GyHKLINU, UX 1
CBOMCTBA U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHUH C IOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YPaBHEHHUH C IOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 PemieHne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpUUECKNX HEPABEHCTB 1

46 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1

47 Pemenune TpuroHoMeTpuUECKUX HEPABEHCTB 1
KonTponbnas pabota: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKLUH. 1

Tpuronomerpruueckue HepaBeHCTBA"




OcCHOBHBIE MCTOABI pCHICHHUSA IMOKA3aTCIbHBIX

49
HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX
HEPABCHCTB

51 OcHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHbBIX
HEPABEHCTB

59 OcCHOBHBIE METOJIbI PEIIEHUs TOKA3aTEIbHBIX
HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
norapupMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS
norapupMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

57 OcHOBHBIE METOIBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METOJIBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB

50 OcCHOBHBIE METOIBI PEIICHUS
UppaIMOHATIFHBIX HEPABEHCTB

61 ['padmaeckue METOIBI peIICHUS

UppalMOHATILHBIX YPaBHEHUN




62

['padmyeckue METOABI peLIeHHs
UpPpaALMOHATILHBIX YPABHEHHIM

63

64

65

I'paduueckue MeTo Bl pemieHus
[I0OKa3aTeJIbHBIX YPAaBHEHUU

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHbIX HEPABEHCTB

['padmyeckue METOABI pelIeHUs
Jorapu(pMUUECKUX ypaBHEHHMA

66

67

68

I'paduueckue MeTOBI pemIeHUs
norapupMHUECKUX HEPABEHCTB
['paduueckue METO bl pEIICHUS
JOTapu(pMHUECKUX HEPABEHCTB

I'paduueckue metozs! pereHus
NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
yYpaBHEHUU

69

I'paduueckue MeToab! pemeHust
MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX
ypaBHEHU U

70

71

72

I'paduueckue metozs! penieHus
MOKa3aTeNbHBIX U JIOrapu(PMUUECKUX
HEPABEHCTB

I'paduueckue MeTo bl peneHus
MOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
HEPABEHCTB

KonTtponsHas padota: "MppanuoHanbHele,
noKasaresbHbIe U JorapudmMudeckue
HepaBeHcTBa"




KomruiekcHbie uncia. Anredbpandeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa
KomrnekcHeie yncna. Anrebpandeckas u

74 TpUroHOMeTpHuUecKasi (popMbI 3anucu
KOMILJIEKCHOT'O YHCIIa

75 Apudmerndeckne onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

76 Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMH

77 N306pakeHne KOMIJIEKCHBIX YKMCEN Ha
KOOPJIMHATHOM MJI0CKOCTH

78 N300pakeHne KOMIIEKCHBIX YMCEN Ha
KOOPJMHATHOM IIJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu us
KOMIUIEKCHOTO YHCJIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa
[IpumeHeHre KOMIUIEKCHBIX YHCeI JIs

81 petieHns GpU3NUIEeCKUX U T€OMETPUUECKHUX
3a1a4

82 KonTtponsHas padora: "KomruiekcHble
quciaa'

83 HatypanbHble 1 1ienbie grcia

84 HarypanbHble u nemnsie yrcna

85 [IpumeHeHne NpU3HAKOB AETUMOCTH LENIBIX

qUCCII




HpI/IMeHeHI/IC IIPU3HAKOB JACIIMMOCTHU LEIIBIX

86
qucenl

87 [IpuMeHeHre MPU3HAKOB AETUMOCTH HENIBIX
yucen: HOJl u HOK

88 [TprMeHeHne NPU3HAKOB JI€IUMOCTH LIEIIBIX
yucen: HOJL u HOK

89 [TprMeHeHHe NPU3HAKOB JIEIUMOCTH LIEIIBIX
YHCe: OCTATKU [0 MOJTYJIO

90 [IpumMeHeHre MPU3HAKOB AETUMOCTH HENBIX
YHCEeJI: OCTaTKH 110 MOJYJIIO
[TprMeHeHHe NPU3HAKOB JIEIUMOCTH LIEIIBIX

91 yucen: anroput™ EBkimnna ams pemeHus
3a/1a4 B LIEJIBbIX YKCIax

92 KonrtponbHas pabora: "Teopus nenbix
yucen"
CucreMa 1 COBOKYTHOCTb YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CJIEJICTBUS
CucreMa 1 COBOKYITHOCTb ypaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CJIEJICTBUS

95 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUI
OCHOBHBIEC METOJIBI PEIICHUS CUCTEM U

96 COBOKYITHOCTEH MpPaLMOHATBHBIX

YpaBHEHUN




OcCHOBHBIE MCTOABI pCICHUA CUCTEM U

97
COBOKYITHOCTCH IMOKA3aTCIbHBIX YPaBHCHUU

08 OcCHOBHBIC MCTOJbI pCIICHUA CUCTCM U

COBOKYITHOCTEH IOKA3aTEIbHbIX YPABHECHUI

OCHOBHBIC METOJIbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUI

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H

100 COBOKYITHOCTEH JOrapu(PMUUECKUX
YpaBHEHUN

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a7a4 U 3aa4 u3

101 pa3In4YHbIX 00JacTel HayKH U peabHOI
JKU3HU, UHTEPIIPETALUs OTyYEeHHBIX
pe3yiIbTaToB

[IprMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3

102 pa3InYHbIX 001acTe HAYKH U peaslbHOM
KHU3HHU, UHTEPIPETALUs OTYyYeHHBIX
pe3yiIbTaToB

[TpumMeHeHre HEPaBEHCTB K PEIICHHUIO
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3

103 pa3InYHbIX 001acTeil HAyKH U pealbHOM
KHU3HHU, HHTEPIPETaLUs OTYyYeHHBIX
pe3yiIbTaToB

104 KonTponbhas padota: "Cucremsl

panrOHAJIBHBIX, UppAUOHAIIbHBIX




MOKa3aTeNIbHbBIX U JIOrapu(MUUECKUX
ypaBHEHUI"

105 PaunonansHbIe ypaBHEHUS C IapaMeTpaMu

106 PanmoHansHbIC HEpAaBEHCTBA C TapaMeTpaMu

107 PanyoHanbHbIE CUCTEMBI € ITapaMETPAMU

108 HppanuonansHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppanuoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [Toxa3aTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToxazaTenbHBIC CUCTEMBI C TTApAMETPaAMHU

112 Jlorapugmmuueckue ypaBHEHHs, HEPaBEHCTBA
C ImapaMeTpaMu

113 Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu

114 TpuroHomeTpuveckne ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuuecKnue HEPABEHCTBA C
napameTpamu

116 TpuroHoMeTpuieckrue CUCTEMBI C
napameTpamu
[TocTpoenue u uccienoBaHue

117 MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYalUi C IOMOIIBIO YPABHEHUN C
napameTpamu

118 [TocTpoenue u uccienoBaHue

MaTEMAaTHYCCKUX MO}IGHeﬁ PCAIBHBIX




CUTYalUi C MOMOIIIBIO CUCTEM YPaBHEHHI ¢
napaMeTpamu

ITocTtpoenue u uccnenoBaHue
MaTEMATUYCCKUX MO,ZIGJIGI;'I PCaJIbHBIX

119
CUTYalUii C IIOMOIIBIO CUCTEM ypaBHEHHUH C
napameTpamu

120 KonTtponpHas pabdora: "3anaun ¢
napamerpamu”

121 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALMS
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o600IICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHusa. CucreMsl ypaBHEHUN"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUs
3HaHui: "HepaBencrtsa"

125 [ToBTOpEeHnue, 06061IeHNE, cUCTEeMaTH3alus
3HaHuii: "HepaBencrtna"

126 [ToBTOpeHnue, 060061IeHNE, cCUCTEeMaTH3aUs
3HaHuii: "HepaBencrtna"

127 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs
3Hanui: "lIponsBoanHas u e€ npuMeHeHue"

128 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3Hanuil: "[IponsBonHas u e€ npumeHexue"

129 [ToBTOpEeHme, 0000IIEHNE, CUCTEMATH3AIIHS

3Hanuii: "[IpousBoaHas u e€ npuMeHnexue"




130 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "UHTErpan u ero npumeHenue"

131 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "Oyukiun"

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIUN"

133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "OyHkun"

134 Hroroas xouTpoasHas pabora

135 HroroBast kKoHTpoIbHAs paboTa

136 HOBToPeHHe, 00001eHe, CUCTEeMAaTH3AITIS 1
3HAHHH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Hucna u BIYUCICHUS
11 OnepupoBaTh  HOHATHSMU:  PAlMOHAIBHOE M JAEHCTBUTEIBHOE  YHCIO,
' OOBIKHOBEHHAs U JIeCATUYHAs! JpOOb, IPOLIEHTHI
12 BeimonuaTe apudMeTHuecKkue onepai ¢ paluoHaIbHBIMU U JeHCTBUTEIEHBIMU
' YHCIIAMA
13 BeinonsaTe npulinKEHHbIE BHIYNCICHUS, I/ICUHOJ'IBSy}I IIpaBUJIa OKPYTJICHUS, J1eJ1aTh
MIPUKHJIKY U OLIEHKY Pe3yJIbTaTa BEIYMCICHUN
OnepupoBaTh MOHATUSAMH: CTENEHb C LIENbIM IOKa3aTeleM, CTaHJapTHas (opma
14 3allUCH JIeMCTBUTENILHOIO YHUCIIA, KOPEHb HATypaJlbHOW CTENEHH; HCIOJIb30BaTh
' MOJIXOASIIYI0 (hOPMY 3alUCH AEHCTBUTEIBHBIX YUCEI Ul PELICHUS TPAKTUYECKUX
3aJa4 ¥ MpeICTaBICHUS JTaHHBIX
OmnepupoBarh MOHATUSMHU: CHHYC, KOCHHYC M TAaHTCHC IPOU3BOJILHOTO YTJIa;
1.5 HCIOJIb30BATh 3aIIMCh IPOM3BOJILHOTO yIJIa Yyepe3 00paTHbIe TPUTOHOMETPUYECKHE
byHKIIUN
2 VYpaBHEHUs U HEPABEHCTBA
OmnepupoBaTh MOHATUSAMHM: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panMoHalIbHOE, HPPALlMOHAIEHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHHE
99 BeimonuATe mpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPDAKEHMH U pellaTh
' TPUTOHOMETPHUECKUE YPABHEHHUS
BemmonHATe  mipeoOpa3oBaHUS IENBIX, PAMOHAIBHBIX M HUPPANMOHAIBHBIX
2.3 BBIpQ)XEHUH U pelIaTh OCHOBHBIE THITHI IEJBIX, PAIIHOHAILHBIX U HPPAMOHATBHBIX
YPaBHEHUU U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHHUS M HEPABEHCTBA JUISl PEIICHUS MaTeMaTHMYeCKUX 3aaad U
' 3aJ1a4 U3 pazIMYHbIX 00J1aCTe HayKu U peanbHON )KU3HU
MogenupoBaTh peajbHble CUTyallud Ha A3bIKE aIreOpbl, COCTABIAThH BBIPAXKEHHUS,
2.5 ypaBHEHHMs, HEPABEHCTBA 10 YCIOBHIO 33/1a4M, UCCIIEI0BATh IOCTPOESHHBIE MOJIEIN
C UCIIOJIb30BaHUEM armapara ajareopsl
3 OyHKIMY U TpaPuKH
OmnepupoBaTh NOHATHUAMM: (YHKIHMSA, CIIOCOOBI 3aJaHus (QYHKIUH, OOJIACTh
3.1 onpeseNieHusT U MHOXECTBO 3HadeHH (yHKuuu, rpaduk (QyHKIUH, B3aUMHO

oOpaTHble PYHKIINH




OnepupoBaTh MOHATUSAMHU: YETHOCTh M HEUYETHOCTh (YHKUMHU, HYIU (YHKIIHH,

32 IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBatek rpaguky GyHKIMHA U1 pELIeHNs] ypaBHEHU
34 Crpouth M uMTaTh TrpaduKH JHUHEWHOW (YHKIHMH, KBaIpaTHYHOW (YHKIIHH,
CTENEHHON (YHKILIMU C LEJIBIM [TOKa3aTeIeM
Hcnonb3oBatek rpaduku GyHKIUH I UCCIEOBAHUS MIPOLECCOB U 3aBUCUMOCTEH
3.5 IIPU PEIICHUH 33724 U3 JPYruX y4eOHBIX IPEIMETOB U pealbHOM KU3HHU, BEIPAXKATH
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUYMHAMU
4 Hauana maremaTn4eckoro aHanusa
41 OnepupoBaTh  MOHATHUAMHU:  IOCJIENOBATENbHOCTh,  apudmMeTHueckas U
' reoMeTpHUEecKasi IPOrpeccuu
42 OmnepupoBarh MOHATUSAMH: OECKOHEYHO YOBIBAIOIIasi TEOMETPUUECKast IPOTpeccus,
' CyMMa OECKOHEYHO yObIBaIOIEl T€OMETPUUECKON MTpOorpeccun
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonp30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEH M IPOTPECCUN I PELICHUS
' peanbHbIX 3a]1a4 IPUKIIAJHOTO XapaKTepa
3) MHoecTBa 1 JIOTUKA
5.1 OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPALIMH HaJl MHOXKECTBAMU
5.9 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Juisl OINUCaHUS pPealbHbIX
' IIPOLIECCOB U SIBJICHUH, PU PELICHUU 3a/1a4 U3 IPYTUX YyY€OHBIX MPEIMETOB
5.3 OnepupoBaTh NOHATUSAMU: ONPEEICHUE, TEOpEMa, CIEJCTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble nmpeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o01ero 06pa3oBaHusA
pe3yJibTara
1 Yucna v BBIYUCTICHUS
OnepupoBaTh NOHATHSMH: HATYypaJbHOE, LEJIOE YUCIIO; UCIOIb30BaTh IPU3HAKU
11 JEJIMMOCTH ILEJIBIX YHCEN, Pa3JIOKEHHWE YHUCIIa Ha IPOCTbIE MHOXHUTEIW JUIS
pelieHns 3a1aq
1.2 OnepupoBath MOHATHEM: CTENIEHb C PAllUOHATIBLHBIM NTOKA3aTeIeM
13 OmnepupoBaTh MNOHATHSIMHU: JorapudM 4YHcla, JAECATHUYHBIE W HaTypajbHbIE
' sorapuQmel
2 VYpaBHEHMSI U HEPABEHCTBA
[IpumeHsTH CBOMCTBAa CTENEHU AJisi MPeoOpa3oBaHMs BBIPAKEHM, ONEpPUpPOBAThH
2.1 MOHATUSIMU: TIOKa3aTeJIbHOE ypaBHEHHE M HEPAaBEHCTBO; PellaTh OCHOBHBIE THIIbI

ITOKA3aTEeNIbHBIX YPABHEHUI U HEPABEHCTB




BrimonHaTe mpeodpa3oBaHus BRIPAXKEHUHN, COJEPIKALINX JOTrapru(pMbl; OIIEPHPOBATH

2.2 MOHATUSAMHM: JOrapuMUUYECKOE YpaBHEHHWE W HEPABEHCTBO; peIlaTh OCHOBHBIC
THUIIBI JIOTapU(PMUYECKUX YPABHEHUI U HEPABEHCTB
2.3 HaxoauTs pemieHust npocTeHIINX TPUTOHOMETPUIECKUX HEPABEHCTB
54 OnepupoBaTh NOHATHAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH M €€ pelIeHue;
' HCIOJIb30BATh CUCTEMY JIMHEHHBIX YPaBHEHUHN AJIS peIIEeHUs IPAaKTUUECKUX 3a1a4
95 Haxomuths peleHuss IPOCTEHINMX CHUCTEM M COBOKYIIHOCTEW pPallMOHAIBHBIX
' YpaBHEHHH U HEPABEHCTB
MopenupoBaTh peabHble CUTYyalluu Ha A3bIKE alreOpbl, COCTABIATh BBIPAKCHHUS,
2.6 YpaBHEHHUsI, HEpPABEHCTBA M CHCTEMbl 110 YCJIOBHMIO 3aJauM, HCCIENI0BATh
MIOCTPOSHHBIE MOJIENIH C MCIIOJIb30BaHUEM arlrapara anreopbl
3 OyHKIMU U Tpaduku
OmnepupoBath MOHATUSME: TIEpHOANYECKast (PYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
31 (GyHKINH, TOYKH 3KcTpemyma (DYHKIMH, HAauOoJblIlee W HauMMEHbIIee 3HAUYCHUS
' (GyHKIMHM Ha TNPOMEXKYTKE; HCIHONb30BATh HX [UId MCCIENOBaHUS (YHKLUH,
3aJjaHHOH rpadukom
OnepupoBarh TOHATHSIMHU: TpauKH TOKA3aTENbHOW, Jorapu(MUUECKO U
3.2 TPUTOHOMETPHUYECKUX (DYHKIMIA; M300pakaTh UX HA KOOPAWHATHOW IUIOCKOCTH H
MCTIOJIB30BATH JIJISl PEIICHUS YpaBHEHHUI U HEPAaBEHCTB
33 N300paxaTh Ha KOOPAWHATHOH IUIOCKOCTH TpaduKH JHHEHHBIX ypaBHEHUH W
' WCTIOJIB30BATh UX JJISl PEIICHUS CUCTEMBI IMHEHHBIX YPaBHEHUH
3.4 Hcnonb3oBate rpaduku GyHKIUN U UCCIEIOBAHUS MIPOLECCOB U 3aBUCUMOCTEH
' U3 APYruX y4eOHBIX TUCLUILINH
4 Hauana maTemMaTiaeckoro aHaimsa
OmnepupoBaTh MNOHATUSMH: HENpepbIBHAs (DYHKIUSA, MPOU3BOAHAS (DYHKIUH;
4.1 HCIOJIb30BATh T€OMETPUUECKUIN U (PU3HMUECKUI CMBICT POU3BOIHON AJIS pELICHUs
3a1a4y
4 HaxoauTe mnpou3BOAHBIE 3JIE€MEHTAPHBIX (YHKIMM, BBIYUCIATH MPOU3BOJHBIE
' CYMMBI, IPOU3BEIEHHS], YACTHOTO (DYHKIIMH
43 Hcnonp30BaTh MPOM3BOIHYIO U MCCIEAOBaHUS (YHKIMHW HAa MOHOTOHHOCTH U
' HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIEIOBAHMS K TOCTPOSHHIO TPahUKOB
44 Hcnonb30BaTe MNPOM3BOJAHYI ISl HAXOXJAEHUS HAWIydllero peleHus B
' MPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-9KOHOMUYECKHX, 3a1a9ax
45 OnepupoBathb NOHATUAMU: IEPBOOOPA3HAS U MHTETPAT; IOHUMATh F€OMETPUUECKUI
' 1 GU3UYECKUI CMBICT MHTETpasia
46 HaxomuTe mepBooOpasHbIE 3JI€MEHTapHBIX (YHKIMH, BBIYUCIATH WHTETPAN IO
' dopmyne Hurotona — JleiiGuuia
47 Pemate mpuxiagHble 3aayd, B TOM YHUCIE COLMAIbHO-DKOHOMHUYECKOTO U

(bu3M9IeCcKOro Xapakrepa, CpeJICTBAMU MaTeMaTHYeCKOro aHaIIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Panyonanenele uncia. OOBIKHOBEHHbBIE W JIECSATHYHBIE IPOOH, NMPOLEHTHI, OECKOHEUHBIE
11 | MepHOTHIECKHE npodu. Apudmernyeckue ONepalud C pPalUOHAIBHBIMU  YHCIaMH,
' npeoOpa3oBaHusl YUCIOBBIX BblpakeHUil. IIlpuMeHeHne npoOGeil U MpOLEHTOB s peLIeHUs
IIPUKJIAIHBIX 337ja4 U3 Pa3IMUHBIX OTpaciiell 3HaHUHI U pEaJIbHOM JKU3HU
JeiicTBuTenpHbIe uucia. PanuoHanmpHBIE W UppalMOHAIBHBIE YuCia. ApUpMETHYECKHe
1.2  omnepauuu c 1efcTBUTENBbHBIMU yicaaMu. [IpuOakEéHHbIE BEIYMCICHUS, TPaBUIIa OKPYTJIEHUS,
IIPUKUKA U OLICHKA Pe3yJIbTaTa BEIYNCICHUN
Crenenp c mensiM mokaszaresneM. CraHmapTHas (opma 3aliCH JEHCTBHTEIBHOTO YHCIA.
1.3  Ucnonw3oBanume mnoaxonsmerd (HOpMBI 3aluCH JEHCTBUTENBHBIX YHCEN JUIA PEIICHHS
IIPAKTUYECKUX 3aJa4 U NPEACTaBIECHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JlelicTBUS ¢ apupMETHYECKUMH KOPHIMH
' HATYypaIbHOMN CTENEHU
15 CHHYyC, KOCHHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
' YKCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE TPEOOpa3OBaHUS
99 [Ipeobpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHUH. (OCHOBHbIE TPUTOHOMETPUUYECKHE
' bopmysl
2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemenne HepaBeHCTBAa. MeTo | MTHTEpBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHU 1 HEPABEHCTB
2.5 Pemrenne nppalinOHAIBHBIX YPaBHEHNUN U HEPaBEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
57 [IpumeHeHne ypaBHEHHWH W HEPAaBEHCTB K PEIICHHWI0O MAaTeMaTHYeCKUX 3ajad U 3a1ad u3
' Pa3IUYHBIX 00J1aCTe HayKH U pealibHOM JKHU3HU
3 OyHKIHH U TpaduKh
3.1 @yHK1Ms, crocoos! 3ananus GpyHkiun. ['padux pynkunu. Bzaumuo obpaTHbie QyHKITMI
3.9 OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHUi ¢yHkumu. Hymu dynxmum. IpomexyTtku
' 3HAKOIOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 CrenenHas QyHKIMS ¢ HaTypaJbHBIM U LEJIBIM NToKa3aTeneM. E€ cBoiicTBa u rpaguk. CoiicTBa

U rpaduk KOpHs N-0if cTenenn




Tpuronomerpudeckas OKpy>KHOCTb, OTIpE/ICTICHUE TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIOBOTO

3.4
apryMeHTa
4 Hauana maTtemaTndeckoro aHaausa
41 [TocnenoBarenbHOCTH, — CHOCOOBI  3afaHus  HocjienoBaTenbHOCTEH.  MOHOTOHHBIE
' [10CJIE10BATEIbHOCTH
Apudmernueckast 1 reoMeTpudecKas mporpeccuu. beckoneyHo yObIBarolas reoMeTpuiecKas
4.2 nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH TreoMeTpuueckoi mporpeccun. Dopmyna
' CJIIO)KHBIX IHPOLIEHTOB. lMcHoiap3oBaHME NPOTrpeccUM JJsl PELICHUs pealbHbIX 3a/ad
IPUKJIAJHOTO XapakTepa
3) MHosxecTBa U JIOTHKA
MHoecTBO, omepanuu Haj MHoOkecTBamH. Jlmarpammel Oinepa — Benna. [lpumenenue
5.1  TeopeTHKO-MHOXECTBEHHOI'O almapara JUlsl ONUCaHUsl peaIbHbIX MPOLIECCOB U SIBJICHUH, NPU
pELIeHUH 3ajay U3 APYTUX Y4eOHbIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
11 Harypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LENbIX Yucel
1.2 CreneHb ¢ paloHaJIbHBIM NOKa3areneM. CBoMcTBaA CTENEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHU, CoAepKaLIUX JJOTapUPMbI
2.2 ITpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAIIMX CTENEHU C PAllMOHAIBHBIM MIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPAaBEHCTBA
26 CucremMpl JIMHEWHBIX ypaBHEHUH. PelleHue npukinaHbIX 3a7ad ¢ IOMOIIBIO CHCTEMBI
' JIMHEUHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
58 [IpumeHneHnue ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHYECKHUX 3aj1a4 U 3a/1a4
' U3 pa3iINyHbIX 00JacTel HAyKH U peasibHOM KHU3HU
3 OyHKIMH U TpaduKh
31 Oyukuus. [lepuoguueckue Gynkunu. [TpoMexxyTku MOHOTOHHOCTH QYHKIIMH. MaKCUMyMbl
' 1 MUHUMYMBI pyHKIIMHA. Hanbonpiiee u HanMeHsblnee 3HaueHne GyHKIIUA Ha TIPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenbHas u orapudmMudeckas QyHKIIHA, KX CBOHCTBA U TpaduKH




3.4

Hcnonb3oBanue rpadukoB GyHKUUN A7 pelieHHs] YpaBHEHHH U JIMHEMHBIX CHCTEM

Ucnons3zoBanne rpadukoB (QyHKIUN [ HCCICTOBAHUS TPOIECCOB M 3aBUCHUMOCTEH,

35 KOTOpPBIE BO3HUKAIOT MPU PELICHUH 3a]1a4 U3 IPYTHX y4EOHBIX IPEIMETOB U PEATbHOM KU3HH
4 Hauvana marematuyeckoro ananusa

4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyukmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON

43 [TpousBoaHbie mMeMeHTApHBIX (PYyHKIMH. DOpPMyNbl HAXOXKACHUS MPOU3BOIHOW CYMMBI,
' MIPOU3BEACHUS M YACTHOTO (DYHKIIUN

44 [IpumeneHne nMpou3BOAHON K UCCIIENOBaHUIO (GYHKIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
' Haxoxnaenue HaubobI11ero 1 HaMMEHbIIEro 3Ha4eHusl (PYHKIHUU Ha OTpe3Ke

45 [IpumeneHne npou3BOAHOM I HAXOKICHHUS HAWIYUIIETro PeIIeHUs B IPUKIIATHBIX 3a/1a4ax,
' JUISL OIIPEICJICHUs CKOPOCTH TMpoliecca, 3aJaHHoro (GopMyIioi win rpadhukomM

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reometpudeckuii u pusndeckuii cMpici. Beruucnenue unrerpaia no popmymne

Herorona — JleitOauna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

Bnagenue meronamu J10Ka3aTenabCTB, alrOPUTMaMHU pELIEHMs 3a/ady; YMEHUE
(GopMynIMpOBaTh U ONEPUPOBATH NOHATHAMM: OINpENEIeHUE, aKCHOMa, TEOpeMa,
CIIeICTBUE, CBOMCTBO, PU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (DOPMYITHPOBKHY;
IPUMEHATh UX; yMeHue (opMynupoBaTb 0OpaTHOE U IMPOTHUBOIOJIOKHOE
YTBEP)KACHUE, NPUBOJUTH INPUMEPHI U KOHTPIPUMEPHI, HCIOJB30BATH METO]
MaTEMaTUYECKONM MHIYKUUHU; IPOBOAUTH JOKA3aTEJIbHBIE PACCYKIEHUSA IIPU
pelleHnr 3aja4, OLEHUBATh JIOTUYECKYIO IPABUIBHOCTb PAacCyKJIEHUMN; YMEHUE
OIEpUpPOBaTh IOHATUAMU: MHOXKECTBO, IIOJAMHOXKECTBO, OIEPALlMA  HaJ
MHO>KECTBaMU; YMEHHE HMCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar ajs
OIMCaHUs PeabHBIX ITPOLIECCOB U SIBJICHUH U TP PEILIEHUU 3a/1a4, B TOM YHCIIE U3
APYruX y4eOHBIX MPEIMETOB; YMEHHE ONEPHPOBATH MOHATUSAMU: Tpad, CBA3HBIN
rpad, nepeBo, MKI, rpad Ha INIOCKOCTH; YMEHHUE 3a/1aBaTh U ONHUCHIBATh Ipadbl

Pa3IMYHBIMH cTIOCO0AaMU; UCOIB30BaTh rpadbl IPU PEIICHNUH 3a1a4

YMeHue oneprupoBaTh NOHATUSAMU: HATYPAJIBbHOE YHCIIO, II€JI0€ YHCIIO, CTENEHb C
LENIbIM [T0KA3aTeIeM, KOPEHb HATypaJIbHOW CTENEHU, CTENEHb C PAllMOHAIbHBIM
MOKa3aTesIeM, CTENEHb C JEHCTBUTEIIBHBIM I1I0Ka3aTelIeM, JIOrapu(M 4ucia, CHHYC,
KOCHUHYC U TQHT'€HC MPOU3BOJIBHOTO YHCJA, OCTATOK 110 MOJYJIIO, PAllMOHAIBHOE
YHUCIIO, HppallMOHAIbHOE  YMCIO, MHOXECTBAa  HATypajbHBIX,  ILIEJIBIX,
palMOHAIbHBIX, ACUCTBUTENBHBIX YHCEI; YMEHHME MCIONb30BaTh IPU3HAKU
JeTUMOCTH, HaWMEHBIIUI OOIMI JenuTeNns W HauMeHbllee ollee KpaTHoe,
anroput™ EBknmaa mnpu  pemieHuMu 3a1ad; 3HAKOMCTBO C  Pa3IU4YHBIMU
MO3ULMOHHBIMU CHUCTEMaMH CYMCIICHUS; YMEHHE BBINOJHATH BBIYMCICHUE
3HaYeHUN M MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEeHAMHM U Jorapudpmamu,
npeoOpa3oBaHusl JIpOOHO-pAllMOHATIBHBIX BBIPAKEHHUM; yMEHHE OIEepHpOBAThH
MOHSATHSIMHU: MIOCJIEZI0BATEIBHOCTb, apudmernyeckas nporpeccus,
reoMeTpuuecKasl TIporpeccus, OeCKOHeuHO YyObIBarolas TeoMeTpUYecKas
Iporpeccusi; yMEHHe 3aJaBaTh IOCIEA0BATEILHOCTH, B TOM YHCIE C MOMOILBIO

PEKYPPCHTHBIX (I)OpMyJ'I; YMCHHUEC ONICPUPOBATH IMOHATHAMU: KOMIIJICKCHOC YHCJIO,




coTpsiKEHHbIE KOMIUIEKCHBIE YHUCIIa, MOYJIb M apTyMEHT KOMILJIEKCHOTO 4HcIIa,
dbopMa 3amucu KOMIUIEKCHBIX 4YuceN (T€OMETpUYECKas, TPUTOHOMETPUYECKAsT U
anrebpanyeckas); yMeTb INPOU3BOAUTH  apudMeTHdecKue JEHCTBUS C
KOMIUIEKCHBIMHM YHCJIAMU; TPUBOJAUTH MPUMEPHI HCIIOIb30BAHUS KOMILJIEKCHBIX
Yycell; ONEepUPOBATh MOHITUSIMH: MaTpuia 2x2 u 3x3, onpenenurenb MaTPULbL,

FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue  onepupoBaTb  IOHATHAMHU:  palUOHAIbHBIC, HPPALMOHAIBHEIE,
IOKa3aTeabHble,  CTENEHHblE,  JIorapu(MUYEeCKue,  TPUTOHOMETPUYECKUE
YpaBHEHUS U HEPABEHCTBA, MX CHUCTEMbl; YMEHHE OIIEPUPOBATH IOHATHUSIMMU:
TOKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YPaBHEHUN U HEPABEHCTB, PABHOCHUIIBHOCTb YPAaBHEHMI, HEPABEHCTB U CHUCTEM;
YMEHUE peIlaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3IMYHBIX
IIPpUEMOB; peIlaTh YPaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C [IapaMETPOM; IPUMEHSTh
YpaBHEHUS, HEPABCHCTBA, UX CUCTEMBI [l PELICHUs MaTeMaTU4YeCKHUX 3a1ay U

3aJ1a4 U3 pazIMYHbIX 00JaCTeN HayKu U peanbHOMN )KU3HU

YMeHne onepupoBaTh MOHATHIMA: QYHKIUS, YETHOCTH (YHKIMH, IEPUOTUIHOCTD
(GyHKLIMH, OrpaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (DYHKIMH, 3KCTPEMYM
¢byHkuuu, HanOoJpllee W HAaUMEHbIIee 3HAueHHs] (YHKIMU HA TPOMEKYTKE,
HenpepbiBHass (QYHKLUS, acCUMOTOTHl rpaduka (GYyHKLUMU, MepBas M BTOpas
MPOU3BOHAS (YHKIIUHU, TEOMETPHUUECKUN M (PU3HUYECKHI CMBICI MPOU3BOIHOM,
nepBooOpaszHas, OINpeNeNEHHBI HMHTErpal; yMEHHE HaXOIUTh AaCUMOTOTHI
rpaduka (yHKUMU; YMEHHE BBIYUCIATH IPOU3BOAHBIE CYMMBI, MPOU3BE/IECHUS,
YaCTHOTO ¥ KOMIO3ULUH (PYHKIMH, HAXOIUTh ypaBHEHHE KacaTeIbHOU K rpaguKy
(GYHKIIMM; YMEHUE HAaXOJUTh MPOM3BOAHBIE 3JEMEHTAPHBIX (YHKIUH; yMEHHUE
UCMOJb30BaTh  MPOM3BOJHYIO s McCleloBaHHMA  (YHKUMH, HAXOJUTh
HauOOJIbIINE U HAUMEHBIINE 3HaYeHUsI QYHKIUH; CTPOUTH rpa) Kl MHOTOWIEHOB
C HCIOJIB30BAHMEM  allapaTa MAaTeMAaTUYEeCKOTrO  aHalu3a; IPUMEHATH
MIPOU3BOJHYIO JUIsl HAXOKJICHUsI HAWIYYIIero PEUIeHUs B INPUKIAIHBIX, B TOM
qHcie COLMAIbHO-PKOHOMUYECKUX M (PM3MUECKUX 3a]1auax; HaXOqUTh IUIOIAAN U
00BEMBI (PUTYp C MOMOLIBI0 MHTETpalia; NPUBOIUTH MPUMEPHI MATEMAaTUYECKOTO

MO/JICIMPOBAHUS ¢ TOMOILBIO AU(depeHIInanbHbIX YpaBHEHUH

YMenue omnepupoBaTh NOHATUAMU: Tpaduk GyHKIUH, oOpaTHas QyHKIMS,
KoMrno3uuusi  QyHKIMHA, JuHeWHas ~ QyHKOUSA, KBajpaTHuHAs — (QYHKIHS,
paioHanbHas (yHKUHMS, cTeleHHas (YHKIHS, TPUTOHOMETpUYECKUE (PYHKIIHHU,
o0OpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIIUH, TIOKa3aTeNbHasl U JorapupmMuuecKas

GyHKIIUM; YMEHUE CTpPOUTh TpaduKU U3YUYEHHbIX (YHKIUH, BBIIOJHAThH




npeoOpa3zoBanus rpadukoB (PYHKITMH, HWCTHOIB30BaTh TpadUKH I H3yUCHHS
MIPOIIECCOB M 3aBHCUMOCTEH, MPH PEIICHUHU 33]a4 U3 APYIUX y4eOHBIX MPEIMETOB
W 3a7ad W3 peaJbHON JKMU3HHU; BBIpaXaTh (OPMYJIaMHU 3aBHCUMOCTH MEXIY
BEIMYMHAMH; HCIOJIb30BaTh CBOWCTBA M Trpadukd (YHKIMHA Ui PELICHUs
yYpaBHEHHIA, HEPABEHCTB U 3aJ1a4 C apaMeTpamu; N300pakaTh Ha KOOPIUHATHOW

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33J]a4l Pa3HbIX THUIIOB (B TOM YHCJIE Ha IPOLEHTHI,
JI0JIM M YaCTH, Ha IBUXKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOI'H, 3a/1a41
u3 objacTu ympaBlIeHHsS JUYHBIMA U CEMEHHBIMH (HHAHCAMH); COCTAaBIATH
BBIPD@KCHMS, YPAaBHCHHUSA, HEPABEHCTBA M HX CUCTEMBI II0 YCIOBUIO 3aJayH,
UCCIIEIOBaTh  IIOJIyY€HHOE PpEIIEHWE U  OLEHUBATb  IPaBIONOAOOHOCTH
pe3yiabTaTOB; YMEHUE MOJACIUPOBATh PEAJIbHBIE CUTYal[UU Ha A3BIKE MATEMAaTUKH;
COCTABJISATh BBIPAKECHMSI, YPABHEHHUsI, HEPABEHCTBA U HMX CHUCTEMBI 110 YCIOBHUIO
3ala4d, HCCIEAOBAaTh IIOCTPOEHHBIC MOJEIM C WCIOJIb30BAHUEM alapara

anreOppl, MHTEPIIPETUPOBATH MOTYUEHHBIN pe3yibTaT

YMeHune omepupoBaTh TOHATUSIMH: CpefHee apupMeTHdeckoe, MeIuaHa,
HaumOoJblllee W HaWMEHbIIEe 3HAUeHUs, pa3Max, AUCIEePCHUs, CTaHJAPTHOE
OTKJIOHEHHE 4YHCJIOBOrO Habopa; yMEHHE W3BJIEKaTb, WHTEPIPETUPOBATD
uH(popMalio, TPEACTaBICHHYIO B TalbnuIax, Ha JuarpamMmax, rpadukax,
OTPAXAIOIlYI0 CBOMCTBA pEAJIbHBIX IIPOLECCOB M SBICHUI; MpPenCTaBIATH
MHGpOpPMAILMIO C TIOMOIIBIO TaONMIl U JUarpamMM; HCCIIEAOBaTh CTaTHCTUYECKHE
JaHHbIE, B TOM YHCJE€ C MPUMEHEHHEM TpaUUYecKUX METOJOB M 3JIEKTPOHHBIX
CpeAcTB; TIpadUYecku HCCIIE0BaTh COBMECTHBIC HAOMIONEHUS C TOMOIIBIO

JYarpaMM pacCEeMBAHMS U JIMHEWHOW perpeccun

YMeHue onepupoBaTh MOHATHSAMH: CIy4alHBIM ONBIT M CllydailHOE COOBITHE,
BEPOATHOCTb CIyYalHOTO COOBITUS; YMEHHE BBIUUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM TpaUUYEeCKUX METOJIOB; MPUMEHATh (DOPMYIBI CIOXKEHUS U
YMHOKEHUS BEPOATHOCTEH, (popMyIy MoJIHOHM BeposTHOCTH, (hopmyny bepryu,
KOMOMHATOpHblEe (akThl W (OPMYJbI; OLEHMBATH BEPOATHOCTH pPEATbHBIX
COOBITUH; yMEHHME  ONEepUpOBaTh  MOHATHSAMM:  CIy4yailHas  BEJIMYUHA,
pacmpenesieHue  BEPOATHOCTEH, MAaTeMaTHYeCKOe OXKUJAHUEe, ITUCHEpPCUs U
CTaH/IapTHOE OTKJIOHEHHWE CIIydallHOM BeNWYUHBI, (QYHKIUU paclpeaeicHus U
IJIOTHOCTA PaBHOMEPHOIO, IIOKA3aTEIbHOTO M HOPMAJIbHOIO PACIpPENCIICHUM;
YMEHHE UCITOJIb30BaTh CBOMCTBA N3yUEHHBIX PAaCIpeNeICHN Ul pelIeHUs 3a/1a4;
3HaKOMCTBO C TIOHSATHUAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX

UCCIIEIOBaHM; yMEHHE PUBOAUTDH IPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX YHCET




B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE OINEPUPOBATH MOHATHSIMHU:
COUETaHHE, TEPEeCTAaHOBKA, YWCIO COYCTAHW, YHCIO MEPECTaHOBOK; OWHOM
HproToHa; yMeHue npuMeHSATh KOMOMHATOpHBbIE (DAKTBl U pacCyXIeHus s
pelieHus 3a7ad; OIEHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI; COCTaBISTh

BEPOSATHOCTHYIO MOJIETTb M HHTEPIPETUPOBATH MOTYyYEHHBIH Pe3yabTaT
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YMeHue onepupoBarh NOHATHUAMH: TOYKA, NpsAMas, IJIOCKOCTb, NPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIA, IUIOCKUM yroJ, JBYTPAHHBINA Yroj, TPEXTPaHHBIA
YroJ, CKpELIMBAIOLIUECS NpPsSMble, NapauIeIbHOCTh M IEPIEHIUKYIIPHOCTH
IpSAMBIX M IUIOCKOCTEH, YIrOJd MEXKIy IpsAMBIMH, YIOJl MEXKIYy IpsSIMOH U
IJIOCKOCTBIO, YrOJl MEXKIY IJIOCKOCTSIMHU, PACCTOSHME OT TOYKH 10 INIOCKOCTH,
pacCTodaHue MCEXKAY MNpPAMBIMU, PACCTOAHUC MCKAY IIJIOCKOCTSIMHU, YMCHHC
HCIOJIb30BaTh MIPU PEILICHUH 3a/1a4 U3ydeHHbIE (PAKTHI U TEOPEMBI INITAHUMETPUU;
YMEHHE OIICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOMIETO MHpa; CTPOHUTH
MaTEMaTUYECKUE MOJEIU C IOMOILBIO N€OMETPUYECKUX INOHSITHM W BEJIMYHH,

peuiaTh CBA3AHHBLIC C HUMHW NPAKTHUYCCKUC 3aa4U

YMeHune omepupoBaTh MOHATUSAMH: IUOmM@AAb (uUrypsl, o0bEM (uUrypHI,
MHOTOI'PAaHHHMK, IPaBUIbHBI MHOIOIpaHHMK, CEYEHHE MHOIOTPAaHHHUKA, KYO,
napajyieNienunesl, Npu3Ma, NUpaMuaa, ¢GUrypa ©u IOBEPXHOCTh BpAaIllCHHUS,
LWINHAP, KOHYyC, Miap, cdepa, momanbs chepsl, IUIOMAAb [TOBEPXHOCTH
MUPaMUbl, TPHU3MBL, KOHYCa, LHIMHIpA, O00BEM Kyba, MPSMOYTOJIEHOTO
napajuleJienunena, MUpaMHuIbl, MPU3Mbl, LUAIMHIApA, KOHYyca, IIapa, pa3BEpTKa
ITIOBEPXHOCTH, CEYEHUsI KOHYCa U LUIIMH/PA, MapauIeIbHbIE OCH WM OCHOBAHHIO,
CeueHHe IIapa, IUIOCKOCThb, Kacawoomascss cdephl, LWIMHIpPA, KOHYCa; YMEHHE
CTPOUTH CEYEHHE MHOIOTPAHHMKA, W300pakaTb MHOTOTPAHHUKH, (QUTYPBI H
IIOBEPXHOCTU BpAIEHUS, UX CEUEHHs, B TOM YHUCIE C MOMOIIBIO JJIEKTPOHHBIX
CPEICTB; YMEHHE NIPUMEHSATh CBOMCTBA FT€OMETPUUECKUX (PUTYP, CAMOCTOSITENILHO
(dbopMyIMpOBaTh ONpEIeNeHUs] U3y4dyaeMbIX (Uryp, BBIIBUTATh TUIOTE3bl O
CBOMCTBAX U MPU3HAKaX FreOMETPUUECKUX (pUryp, o00CHOBBIBATh UM ONPOBEPraTh
UX; yYMEHHE MpPOBOJUTH KiIacCH(UKaLUIO (GUIyp MO pa3IUyHBIM IpU3HAKaM,

BBIITOJIHATH HeO6XO)II/IMI)Ie JOIMOJTHUTCIIBHBIC ITOCTPOCHUA

YMeHue onepupoBaTh MOHSTHSIMU: JBWKEHUE B IPOCTPAHCTBE, MapaljiesIbHbII
MIEPEHOC, CHMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IPE0Opa3oBaHKe
nojo0usi, mojoOHbIe (QUryphl; YMEHHE paclo3HaBaTh paBHbIE M MOJ00HBIE
¢burypsl, B TOM uuCl€ B HIPHUPOJIE, HCKYCCTBE, APXMUTEKTYpe; HCIOIb30BaTh
rE€OMETPUUYECKNE OTHOLIEHUS NMPH PELIEHUM 33]a4; HaXOAUTh I'€OMETPUUYECKUE

BEJIMYMHBI (AJIMHA, YroJl, IUIOIa/b, O0OBEM) MpH pEUIeHUH 3aJad U3 APYTUx
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Y4eOHBIX MTPEMETOB U U3 pealTbHOW KH3HH;, YMEHUE BBIUUCIISATH T€OMETPUICCKHE
BEJIMYMHBI (IJIMHA, Yroj, IJIouaas, 00bEM, IUIOMaAb TOBEPXHOCTH), UCTIONb3Ys
W3y4eHHBIE (POPMYIIBI M METOBI, B TOM YHUCIIE: IJIOMIA b TOBEPXHOCTH MTUPAMU/IBI,
MpU3MBI, KOHYCa, MUIMHJIPA, IUIOMAas chepbl; 00bEM Kyba, MpSIMOYTroJbHOTO
napajuiesienunea, MUPaMUIbL, TPHU3MBI, IIHHIPA, KOHYyCa, IIapa, yMEHHE
HAXOJUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (pUryp

YMeHue onepupoBaTh MOHATHIMHU: MPSMOYTOJbHAsi CHCTEMa KOOPIMWHAT, BEKTOD,
KOOPJIMHATBHl TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB, IPOW3BEICHHE
BEKTOpa Ha YMCJIO, Pa3JIOKEHHE BEKTOpa MO 0a3ucy, CKaJspHOE MPOU3BENICHHE,
BEKTOPHOE MPOU3BEICHUE, YIOJI MEXIy BEKTOpPaMH; YMEHHUE HCIIOJIb30BaTh
BEKTOPHBINA M KOOPIUHATHBIA METOJT JUTS PELICHUSI TEOMETPUIECKHX 3a/1a4 U 3a]1a4

APpyrux y‘Ie6HBIX npeaMCETOB
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YMeHue BbIOMpaTh NOAXOMALIMH METOX JUIsl pPEUIeHUs 3a/Jadyd; IOHUMaHUE
3HAYUMOCTU MaTEMaTUKHU B U3yYEHUU MPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SIBJICHUI; YMEHUE PACIO3HABaTh IPOSIBIICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE,
YMEHUE IPUBOIUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCUICKON X MUPOBOM

MaTeMaTUYEeCKOM HAayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
1 Yucna v BBIYKCICHUS
1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbubie uncia. OOBIKHOBEHHBIE M JECATHYHBIC IPOOU, MPOIEHTHI, OECKOHEYHBIE
' MIEPUOINICCKHE POOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apupMEeTHIECKUMU KOPHAMHU
' HaTypaJbHOM CTEIIEHU
14 Crenenp ¢ nenbiM nokazatesneM. CTeneHb € palMOHANbHBIM IoKa3atesneM. CBoiicTBa
' CTETICHU
15 CuHyc, KOCHHYC M TaHTEHC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHTEHC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JleficTBuTenpHbIE 4Yncla. ApHU(PMETHYECKHE OIEpalul C JACHCTBUTEIBHBIMU YHCIaMU.
1.7 [TpuOmmkEHHBIE BBIYMCIICHHS, TpaBHiIa OKPYIJIEHHs, NPUKHIKAa M OIEHKA pe3yibTaTa
BBIYMCIICHHUI
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPpOOHO-pAMOHABHbIE YPABHEHHSI
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U TOrapupMUUYECKHe YpaBHEHUS
2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMHU
211 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. ONIpeenuTeNs MaTpULbI
3 OyHKIMH U TpadUKH




Oyukuus, cnocods! 3aganusa Gpyaknun. ['paduk ¢pyHkumuu. B3anmuo obpaTHble QyHKIUH.

3 Yérnpie n Heu€THBIe QyHKIMU. [leproaunueckue GpyHKINH
Ob6nacTp ompeneneHust 1 MHOXKECTBO 3HaueHH ¢ynkuuu. Hymu ¢ynkmum. [IpomexyTku
3.2 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKUIMH. MaKCUMyMBl U MHHHUMYMBI
¢ynkuuu. Hanbonbee n HauMeHblee 3HaueHUe (QyHKIIMU Ha IPOMEXKYTKE
33 CreneHHas (QyHKLIMSA C HaTypajJbHbIM M LEJbIM IoOKa3zareseM. EE cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduK KOpHs N-0i1 CTeTICHU
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpadUKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U Ipaduku
36 Touku paspeiBa. AcUMITOTHI TpadukoB GyHkuuii. CBoCTBa (YHKIIHI, HENIPEPHIBHBIX Ha
' OTpe3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKIHNA
49 [TpumeneHre MPOU3BOAHON K MCCIENOBAHNIO (DYHKIMI HA MOHOTOHHOCTb U KCTPEMYMBI.
' Haxosxnenne HauOoJbIero 1 HAMMEHbLIETo 3HaYeHUs (YHKLIUU Ha OTpe3Ke
4.3 [MepBoobpasuas. Muterpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, Onepalnun HajJl MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 Ceomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 KoopaunaTs! 1 BEKTOpBI




