


HOACHUTEJIBHAS 3AIITMCKA

VYueOHbIil Kypc «Anredpa W Hayala MAaTEMAaTHYECKOTO aHalIn3a» SIBISETCS
OJIHUM U3 HamOoJiee 3HAYMMBIX B IporpaMMe CpeaHero oOuiero oOpa3oBaHWs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIBHYIO 0a3zy st
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYyrodl CTOPOHBI, POpMHUPYET
JIOTUYECKOE M aOCTPAKTHOE MBIIIJIEHUE O0yYaromMXcs Ha ypOBHE, HEOOXOIUMOM
JUISL OCBOCHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIiuiiH. B pamkax maHHOro ydeOHOro Kypca oOydaromuecs OBJIaJIeBaIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HayKH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOM opme.

VY4eOHbIl Kypc anreOpbpl M Hadajl MAaTeMAaTHYECKOro aHajlM3a 3aKiaJlbIBaeT
OCHOBY [IJIl YCHEIIHOTO OBJQJCHUS 3aKOHAMH (PU3HKU, XUMUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMI Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOMN >KU3HU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX IS JaJbHEHIEro oOpa3oBaHUA U B
MOBCETHEBHOM >XM3HU. B TO ke BpeMsi oBiazeHUE aOCTPAKTHBIMU U JIOTUYECKHU
CTPOTUMH KOHCTPYKIUSAMH aireOpbl M MaTEeMaTHUYeCKOro aHajiu3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBaTh
YTBEPKACHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIATh NEIYKTUBHO, UCIOJIb30BaTh
000011IeHNe W KOHKpETH3allMio, a0CTparupoBaHHEe M aHAJIOrUI0, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xone usyuenusi yueOHOro kypca «Anrebpa M Hayaia MaTeMaTHYE€CKOTO
aHanu3a» OOy4YarolIMecs MOJTy4YaloT HOBBIM OIBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEILHOTO MOCTPOEHUSI MAaTEMATUUECKUX MOJIENIEH pEealIbHbIX CUTYalluH,
UHTEpPOpETAlMd  MOJYYECHHBIX  PEHIEHUW, 3HAKOMATCS C  IpUMEpaMu
MaTeMAaTHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE, HAyYKE M HCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaaeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTECHIIMAIIOM,
KOTOpBIN peanu3yeTcsi Kak uepe3 Y4YeOHBIH MaTepuall, CHOCOOCTBYIOIINI
dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUsS, TaK M 4Yepe3 crenuduxy ydeOHOU
JESTENBbHOCTH, TPEOYyIOMe MPOMOIKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTU U OTBETCTBEHHOCTH 3a MOJIYyYECHHBIA PE3yJIbTaT.

B ocHoBe MeToauku oOydeHus anrebpe 1 HadaaM MaTeMaTHYeCKOTO aHAIN3a
JIEKUT ACATETbHOCTHBIN IPUHIUIT O0yUEHHUSI.

B cTpykType yueOHOro Kypca « Anredpa U Hauajia MaTEMaTUYECKOT0 aHAJIU3a»
BBIJICJIEHBI  CIICIYIOLIHUE COAEpXKATeIbHO-METOANYECKUEe JNuHUM: «Yucina w
BbIUHCIEeHUs», «DyHKIMN U rpadukm», «YpaBHEHUS U HEepaBeHCTBay, «Hauama
MaTreMaTH4ecKoro aHaimusza», «MHoxecTBa U JloTMKa». Bce OCHOBHbIE



COZIEP/KATEIIBHO-METOAUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSIKEHUM JABYX JIET
o0y4eHus Ha YPOBHE CpeAHEro o0111ero o0pa3oBaHusi, €CTECTBEHHO JOMOIHSSA JIPYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMAMU U pasjenamu. JJaHHbIN yueOHbIN
KypC SIBISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSAET B cebe coaep:KaHue
HECKOJIbKUX MaT€MaTUYECKUX IUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETPHS,
MaTeMaTU4YECKUAM aHaJIn3, TEOPUsI MHOXKECTB, MaTEMaTHUECKasl JJOTuKa U npyrue. [1o
Mepe TOro Kak o0yvaroluecs OBJIAJIeBAIOT BCE Oojee MUPOKUM MaTeMaTHUYECKUM
anmnaparoM, y HMX IMOCJIEI0BATEIbHO (POPMUPYETCS U COBEPUICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTUYECKYI0 MOJEIb PEANbHOM CHUTyallud, NPUMEHATh 3HAHMUS,
NOJIYYEHHbIE TPU HM3YYEHHH YYEOHOro Kypca, JUIsl pPEelIeHUsT CaMOCTOSITEIbHO
chOpMyIMpPOBAaHHON MaTeMAaTUYECKOW 3aJaud, a 3aTeM HHTEPHpPETUPOBATh CBOM
OTBET.

CopaepxartenbHO-MeTONMYECKAsA JUHUA «HHCIa M BBIYMCIEHUS) 3aBEPIIAECT
(dbopMHUpOBaHUE HABBIKOB MCIIOJIH30BAHUS JCHCTBUTENBHBIX YHCEI, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOIO 001Iero oopa3oBanus. Ha ypoBHe cpennero oomiero
oOpa3zoBaHus 0co0O€ BHHMaHHUE  yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
pPAlMOHANIBHBIX BBIYMCICHUN, BKIIIOYAIOMIMX B CEOsl MCIOIB30BAHUE PA3IUYHBIX
¢opM 3amucu YHMcCla, yYMEHUE JenaTh MNPUKHUIKY, BBINOJIHATH MNPUOIMKEHHBIE
BBIUMCIICHHUS, OLIEHUBATh YMCIJIOBBIE BBIpaXKEHMs, pabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaroIIMMCS MHOYKECTBA HATypaJbHBIX, IEJBIX,
pallMOHANBHBIX M JCUCTBUTEIBHBIX  4YHUCEHI  JIONOJHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCE]. B KaXIOM M3 JTUX MHOXECTB PACCMaTpPUBAOTCSA
CBOWCTBEHHbIE €My crheuupuyeckrue 3aJaud M OIEepaluu: JeJIeHHE Halelo,
ONEpUpPOBAaHUE OCTaTKAaMH Ha MHOXKECTBE LIEJBbIX YHUCEN, O0COoOble CBONCTBA
palMOHANBHBIX U HPPAIMOHANBHBIX YHCEN, apu(PMETHUECKUE ONepaliy, a TaKxKe
U3BJICUCHUE KOPHsS HATypajJbHOM CTEIIEHW HA MHOYKECTBE KOMIUICKCHBIX YHCEIL.
biaromapss mociaenoBaTeIbHOMY PACLIMPEHUIO Kpyra HCIOJIB3YEMBIX YHMCEN U
3HAKOMCTBY C BO3MOKHOCTAMH MX IIPUMEHEHMS U1 PEUICHUS Pa3IM4HBbIX 3a1ad
GopmupyeTcst nmpeAcTaBieHHEe O €IMHCTBE MAaTeMaTUKU KaK HayKu U €€ poju B
MOCTPOEHUU MOJIENICH peasbHOr0 MHpa, IIUPOKO HUCHOJIB3YIOTCS 0000IIeHue U
KOHKPETH3aLU.

JIunnsa «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCA HA NPOTSIKEHUM BCETO
o0yueHus Ha YpOBHE CpeHETO 001Iero 00pa3oBaHUs, TOCKOJIBKY B KaXK/I0M pa3jesne
IIporpamMmbl IPpEAYCMOTPEHO pELICHHE COOTBETCTBYIOUIMX 3aaad. B pesynbrare
oOyyaroliecs: OBIAJACBAIOT PA3NIUYHBIMU METOJAaMU PEIICHUS PallMOHAIbHBIX,
UppaALMOHATbHBIX, MOKA3aTENIbHBIX, JOrapu(pMUUYECKUX U TPUTOHOMETPHUUECKHUX
YPAaBHEHHM, HEPABEHCTB W CHUCTEM, a TAKXKE 3a1ay, COAEpKallUX IapaMeTphl.
[losnydeHHBbIE YMEHUS LIMPOKO HCIIOJIB3YIOTCA IPU HCCIACAOBAHMM (YHKUHUNA C
IIOMOIIIBIO IIPOU3BOJHOM, NPU PEIICHUM IPUKIIATIHBIX



3a/a4 U 3a]a4 Ha HaXOXKJICHUE HaWOONBIINX M HAUMEHBIINX 3HAYCHUH (PYyHKIHH.
JlanHas conepxkaTelibHas JMHUS BKIIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUU
BBIMONHATh  pacuéTel 1m0  QopmyiaMm, mpeoOpa3oBaHUS  pPalMOHATIHHBIX,
UPPAMOHANTBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKXKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbel. bnarogaps u3yyeHuro anredpandyeckoro
MaTtepHaia IpOMCXOIUT ajJbHENIIee pa3BUTHE aITOPUTMHUECKOTO U aOCTPAKTHOTO
MBIIUICHUS 00yYaromuxcs, (GOpMHUPYIOTCS HABBIKH JCAYyKTUBHBIX PACCYKICHHM,
paboThl C CHUMBOJBHBIMU (OpMaMH, TMPEJCTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ pPABEHCTB U HEpaBeHCTB. Anre0Opa npeaiaraet 3 PeKTuBHbIE
MHCTPYMEHTHI Ui PpEUICHHs] MPAaKTHUYECKHX W €CTeCTBEHHO-HAYYHBIX 3ajad,
HarJIsIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKU.

CopepxxarenpbHO-MeTOAUYeCcKass JHHUSA «DYHKIIMU U TpaduKm» TECHO
NEeperIeTaeTcsl ¢ JIPYrUMU JIMHUSAMHU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCJIeI0BATEIbHOCTh U3YUeHHUs] MaTepuaia. M3ydyeHue creneHHou,
MOKa3aTeIbHOM, Iorapu(PMUUECcKOi U TPUTOHOMETPUUYECKUX (DYHKIIUM, NX CBONCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKIIMU IS PENICHUs 3a7ad M3 IPYruX Y4eOHBIX
NPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaK W C pEIICHHEM ypaBHEHWH W HepaBeHCTB. [Ipum 3TOM OoJbIIOoe BHUMAaHHE
ynensiercss GOpMHPOBAHUIO YMEHUS BBIpaXKaTh (HOpPMYJaMU 3aBHCHMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, HCCIIEOBaTh MOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coep:KaTeabHON JIMHUU HAIEJIeH Ha Pa3BUTHE YMEHHM U
HABBIKOB, MMO3BOJISIOIINUX BHIPAKATh 3aBUCUMOCTH MEXIY BEIMUMHAMHU B PA3TUYHON
dopme: ananuTHUECKOH, rpaduueckoi U cnoBecHoi. Ero u3ydenue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K OOOOIICHHIO W
KOHKPETHU3AINH, UCTIOTH30BAHUIO AaHAIOTH.

ConepxarenpHast nuHusa «Hauana MareMaTnyeckoro aHajau3a» IO03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTHYeCKHX, TaK U MPUKIAJAHBIX 3a]1ad,
JOCTYIHBIX OOYYarONIMMCs, TaK KaK y HUX TOSABIAETCS BO3MOXKHOCTH CTPOUTH
rpaduky  CIOXHBIX (YHKIHHA, ONPEACNIATh WX HAWOOJIbIINE W HAUMEHbIINE
3HAUEHUsS, BBIYUCIATH IUIOMANU (Guryp u oOBEMBI Tell, HAaXOAUTh CKOPOCTH U
ycKOopeHusl TmpoueccoB. JlaHHas coxaep)kaTeiabHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKMX MOJENeH pealbHBIX CHUTYaluH,
MO3BOJISIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUATIBHO-
HSKOHOMUYECKHUX, 3aJadaX. 3HAaKOMCTBO C OCHOBaMH MaTEeMaTHMUYECKOTO aHajlu3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (hOPMATBHO-JIOTHIECKOTO U KPEaTUBHOTO
MBIIIIEHUsI, (OPMHUPOBAHUIO YMEHHM paclo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecsi y3HarOT O



BBIJJAIOIIUXCA Pe3yJIbTaTax, MOJIYyYEHHBIX B X0J1€ PA3BUTHUS MAaTEMaTUKU KaK HayKH,
1 00 X aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUSL «MHOXECTBAa U JIOTUKa» BKJIIOYAET B
ce0si DJIEMEHThl TEOPUM MHOXECTB M MaTeMaTH4YeCKON JIOTUKU. TeopeTuko-
MHOXECTBEHHBIC MIPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKH
U TpeasiaraloT HauboJsiee YHUBEpCAIbHBIM SI3bIK, OOBEIUHSAIONIMI BCE pa3aeibl
MaTeMaTUKu ¢ €€ NPWIOKEHUM, OHM CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKUE
JUCHUIUIMHBL W WX TPWIOXKEHUs B eauHoe 1enoe. [loaToMy BakHO J1aTh
BO3MOXKHOCTb OOy4YaromieMycss TOHUMaTh TEOPETUKO-MHOKECTBEHHBIH  SI3bIK
COBPEMEHHOW MAaTEMAaTHKHU U HCIOJIb30BaTh €ro JJIsl BHIPAKCHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CleayeT MpUu3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHMM M CJIEJIOBAaHHE OINpeIeIEHHBIM
OpaBWJiaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTHYEeCKON JIOTMKA CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIUICHUS
00ydJaromuxcs, Mo3BOJSECT UM CTPOUTH CBOU PACCYXKJICHHSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kypce «Anrebpa W Hayala MAaTeMAaTHUYECKOrO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIHPOBAHMS, KOTOPHIC MPU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIENEH peaTbHBIX
CUTYyallUi, WCCIEAOBAHMS DTUX MOJENeld C TOMOIIBI0 ammapara airedpsl u
MAaTE€MAaTHYECKOTO aHAJIN3a, HHTEPIPETAIMU IOJYyYEHHBIX pE3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KaKJbIM U3 Pa3[eJoB MPOrPaMMBbl, IOCKOJIBKY BECh MaTepHal
y4e0OHOr0o Kypca IIUPOKO HCHOJb3yeTcsa Ui pelIeHHus MPUKIAAHbIX 3anad. [lpu
pPEIICHUH  pEabHBIX  NPAKTUYECKUX  3aJad  oOydaromipecss  pa3BHBAIOT
HAO0JIIOIaTeTFHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3MPOBATH  IMPOOJIEMY.
HesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TMPUKIAIHBIX 3a7a4
OpraHu3yeTcs B MPOLIecce U3yUeHHUs BceX TeM y4eOHOro Kypca «Anredpa u Havana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» otBoAuTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaento), B 11
kiacce — 136 yacoB (4 4yaca B HEJENIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuciia v BbIYMCJICHUA
Panmonanbabie yncia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOHU, MPOLIECHTHI,
OeckoHeuHble nepuoanydeckue apodu. Ilpumenenune apoOGelt U MPOUEHTOB IS
peLIeHUs NMPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JeuctBurenpHbple  uKcna. PanvoHanpHbIE W UPPALMOHAIBHBIE  YHCIIA.
ApudmMeTndyeckne  omnepanuu ¢ JEUCTBUTEIBHBIMH  YHCIamMu.  Moaynb
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpnbamxEHHbIE BHIUMCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUI.

Crenenb ¢ uenbiM TnokazareneMmM. buHom Hbiotona. Hcenonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS MTPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndecknii KOpeHb HATypajJbHON CTEIICHH U €r0 CBOMCTBA.

CreneHb C panMOHAJIBHBIM I[IOKA3aTENEM M €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTuyHsie M HaTypaibHbIC
JorapuMebl.

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHMS W YypaBHEHUs-CIeACTBUsA. HepaBeHCTBO,
pELIEHUE HEPAaBEHCTBA.

OcCHOBHBIE METOJBI PEIICHUS IENbIX U APOOHO-PAIMOHAIIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3zy. MHOTOYIIEHBI ¢ TIENBIMU KO3 (HUITUSHTAMH.
Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BRIPAKECHHH, COACPIKAIINX CTETICHU H KOPHHU.

HppaunonansHbie YpPaBHEHUS. OcHoOBHbIE METO/IbI peleHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PEILICHHS] TMOKAa3aTeIbHBIX

YPaBHEHUMN.

[IpeoGpazoBanre BhIpaKEHUH, COAEPIKAUX JTOTAPUPMBL

Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIE METO]IbI penieHus
JorapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHH. PellieHne TpuroHoMeTpUIEeCKUX YpaBHEHH.



Pemienue cucrteM JIMHEWHBIX YpaBHEHHMW. Marpuia CUCTEMBbI JMHEUHBIX
ypaBHeHUW. ONpenenuTenb MaTpULbl 2X2, €ro reOMETPUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NPUMEHEHHUE OINPEACINUTENS I PELICHUS CHCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAaIHBIX 3a1ad C IIOMOIUBID CUCTEMBI
JIMHENHBIX ypaBHeHUHU. McciienoBaHue NOCTPOEHHOW MOJEIN C ITOMOIIBIO MATPULY
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN peanbHOM CUTyalMd C MOMOUIBIO
YPAaBHEHUN U HEpPaBEHCTB. IIpuMeHEHHE ypaBHEHHUM U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3 pa3IMyHbIX 00J1acTel HAYKU U peaibHON KU3HU.

DYyHKIUH U IPAPUKHU

OyHKIMA, crnocoObl 3afaHus (QyHKIUU. B3anMHO oOpatHble (QYHKIUU.
Komnosunust ¢yukiuit. I'paduk QyHKIUU. OnemMeHTapHble NpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUs ¥ MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynmu dynkmmm.
[IpomMesxkyTku 3HaKonocTostHCTBA. UETHBIE U Heu€THBIE GyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexyTKu MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbIIee 3HaYeHUsT QYHKIUU HA TPOMEKYTKE.

Jlunelinasi, KBaaApaTuyHass W JPOOHO-TMHEWHAs (PYHKIUU. DIeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypalIbHBIM U IIEJIBIM TIOoKa3ateneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduK KOpHS N-0il cTeNeHN KaK GyHKIIMU OOpaTHOW CTENeHU
C HAaTypaJIbHBIM I1OKAa3aTEJIEM.

[lokazatenbHass u norapupmuueckas (yHKIHUHU, UX CBOMCTBA W TpaduKu.
Hcnons3oBanue rpa@ukoB GyHKIMHA 7151 PEIICHUS YPaBHCHH.

TpuroHomeTrpuyeckasi OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUH YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBHCUMOCTH B PEAIbHBIX MPOIECCAX U SBICHUSX.
I'paduku peanbHbIX 3aBUCUMOCTEH.

Hayana maTteMmaTH4ecKoro aHajausa

ITocneqoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IOCJIeAOBaTEILHOCTEH. MeTox
MaTeMaTU4eCKOM MHAYKIUHA. MOHOTOHHBIE U OTPAHUYEHHBIE IIOCJIEA0BATEIIBHOCTH.
HcTtopusi BO3HUKHOBEHHUS MaTEeMaTHMYECKOIO aHaliM3a Kak aHajau3a OECKOHEYHO
MAJIBIX.

Apudmernueckas u reomeTpuyeckas nmporpeccuu. beckoneuHo yObiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKON
porpeccuu. JINHENHBIA U 3KCIOHEHIMANBHBIA pocT. Hucio e. opMyna CIIOKHBIX
poueHTOB. lcnonb30BaHWE NPOTPECCHMH I PEIICHUS PEANbHBIX 3a1ad
IIPUKJIATHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoiictBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoilcTBa (YyHKUMU HENpephIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB Ul DPELICHHWs HEpaBeHCTB. lIpuMeHeHHME CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u Bropas npon3BoHble PyHKIMU. OnpeneneHue, TeoOMeTpUUECKUil 1
(du3nUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

IIpoussoansie 2JIEMEHTApPHBIX byHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMK (DYHKLIUHA.

MHosxecTBa U JIOTHKA

MHoxecTBO, Ollepaluy HaJ MHOXECTBAMU M HX CBOMCTBa. JlMmarpammbl
Oiinepa—Benna. IlpuMmeHeHne TEOPETHMKO-MHOMKECTBEHHOTO —amnmapara s
ONMCAaHUS pPEaJbHBIX IPOLECCOB U SBJICHUM, NPU PELICHUM 3ahad U3 APYyTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIIACC

Yuciia v BbIYUCJICHUA

Harypanbubie u nensie yucna. [IpumMeHeHne NpU3HAKOB IEIUMOCTH LEIBIX
gyuces, HauOoypmuik obOumi nenurtens (manee — HOJl) u Hammenbiee oOriee
kpatHoe (nanee — HOK), ocratkoB 1o moay:mto, anropurma EBkinaa st pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uucma. AnreOpawueckass W TpPUTOHOMETpUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO 4Hcla. ApupMETHYECKHE OIepaluud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pa’keHre KOMIUIEKCHBIX YHCEI Ha KOOPIMHATHOM TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHH U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs] 1 HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YpPaBHEHUH M HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHMX  ypPaBHEHHW C  TTOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE  METOJIbl  PEIICHMsS] TOKAa3aTEeNbHbIX U  JIOTapU(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUSI CUCTEM W COBOKYIHOCTEW PpAIMOHAIIBHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOrapU(MUUECKUX YPaBHEHUN.

YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTeMaTUYECKUX
3a/1a4y W 3a/1a4y U3 pa3InyHbIX 00JacTel HAYKH U peajibHOM KU3HU, HHTEPIPETALIHS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUNM U TPAPUKHU

I'padux xommosunmu ¢yHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBOMCTBA U TpapUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHM M HepaBeHCTB. ['paduueckue
METO/JIbl peILlIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUN [UIsI HMCCIENOBAaHUS MPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUHU 3a7ad M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana maTemaTn4eckoro aHajamsa

[IpumeHeHue Mpou3BOJAHON K MCCIAEAOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl. Haxoxkienre HauboabIero ¥ HAaMMEHbIIEro 3HaYeHU I HelpepbIBHON
(yHKIIMU Ha OTpE3Ke.

[IpumeHeHue NPOU3BOJHON JUIsI HAXOXJEHHS HAWIYYIIEro pEIIeHHUs B
OPUKIAOHBIX 3ajadax, sl OMNpPENeNICHHs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (HOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpasHbIX. IlepBooOpazHbie
ayieMeHTapHbIX (QyHKIuUH. [IpaBuia HaxoXkeHHs IEpBOOOPA3HBIX.

Wurerpan. ['eomeTpruyecknii CMbICI MHTErpaia. Beraucienne onpenenéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuria.

[IpumMeHeHne uHTErpaja A HAXOXKICHUS IUIOIIaAed IUIOCKUX (Guryp u
00BEMOB T€OMETPUUYECKHUX TEJL.

[Ipumepnbr pemenuit audQepeHmanbHbIX ypaBHEHUNA. MaTeMaTudeckoe
MOJICIMPOBAHUE pEAIbHBIX IPOLECCOB € MOMOUIbI0  AU(epeHInanbHbIX
YpaBHEHHUI.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIM VYPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazkIaHCKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3ULIUKM 00YyYaIOIIEerocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBa, MPEACTABIECHNE O MATEMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYD
IrpaXJIaHCKOTO  oOmiecTtBa  (BBIOOPHI,  OMPOCHI W JPYyroe), yMeHHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUNCKON T'PAKIAHCKOW UICHTUYHOCTH, YBaXKEHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUICKMX MAaTEMAaTHKOB U POCCUMCKON MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BaHUE JTHX JOCTIDKEHHWM B JAPYTUX HayKax, TEXHOJIOTHAX, cdepax
HKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
NIPUMEHEHHEM TOCTIKEHUI HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsh 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aa4, pEIICHUH, pacCyKIESHUH, BOCIIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM ACIIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUS:

chOpPMHPOBAHHOCTh yYMEHHS TMPHUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
HWHTEpEcax 3JI0pOBOro M 6€30macHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHUTAHHE, COATAHCHPOBAHHBIM PEXUM 3aHATHH WU
OTIbIXa, peryispHas (Gu3nvecKass akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOTr0 BOCTIMTAHUS

TOTOBHOCTh K TPYyAY, OCO3HAHHUE LIEHHOCTH TPYIONIO0OUs, HWHTEpeC K
paznuuHbiM  cpepam  NPOPECCHOHATBHOW  NIESITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun H peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTH W CIOCOOHOCTh K  MAaTEMaTHYEeCKOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO HA MPOTSKEHWH BCCH KM3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3224 MaTEMATHIECKON HAITPABICHHOCTH,

7) 3KOJIOrH4€CKOr0 BOCIIMTAHMS

Cc(OPMHPOBAHHOCTh  DKOJOTHYECKON KyIbTYPHI, IOHUMAaHHE BIUSHHS
COIHATEHO-D)KOHOMHUYECKUX TPOIECCOB Ha COCTOSHUE IMPUPOIHON M COMUAIBLHOM
Cpefibl, 0CO3HAHKE TII00aIBHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM, OpUCHTAIIUS
Ha MPHMEHCHHE MAaTeMaTHYeCKMX 3HAHMH Ui pElICHHs 3amaad B 00JacTh
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYNIKOB K OIEHKH HX BO3MOXKHBIX
HIOCJIEICTBHI IS OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHNS

c(OPMHPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKHU, TIOHUMAaHHE MaTeMaTHYECKOM
HAayKH Kak cephl 4eIT0BEUECKOM IeATETLHOCTH, ITAIIOB €€ pa3BUTHS M 3HAYNMOCTH
IUTSL Pa3BHTHUS IIMBHJIM3AIMH, OBJIAJECHUE S3BIKOM MAaTeMATHKH W MaTeMaTHYECKOM
KyJIbTYPOI KaK CPEJICTBOM [TO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIIATH IIPOEKTHYIO
M MCCJIEJOBATEILCKYIO IEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jornueckune AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTeMaTHYECKHX
OOBEKTOB, TIOHATHM, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIUBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOIMMOTO aHAJIN3a;

BOCIIPUHMMATh,  (OPMYIUPOBaTH W  MPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, MpPENaratb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUU;

POBOJIUTH CAMOCTOSITENIBHO J10KA3aTeNIbCTBA MAaTEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmocod pemeHus Yy4eOHOW 3amadd  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB PEIICHUS, BEHIOUPATh HAOOJee MOAXOASIIUN C YYETOM CaMOCTOSATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBrble ucciieqoBaTebCKue 1eHCTBUA:

UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (QPUKCHUPYIOIIME  MPOTUBOpEYHE,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN AIKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENbHO (OPMYITUPOBATh OOOOUIEHUS M BBIBOJABI MO pe3yjbTaTaM
OpOBENEHHOTO  HAOIOJIEHUS,  MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbBIABUTAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHGOPMALIMIO PA3IMYHBIX BUJOB U (GOpM
IpEACTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, TPEJICTABIATh €€ B Pa3jU4HbIX (opMax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh nHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIE YUeOHbIe JIeiicTBUSA

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX
W THUCbMEHHBIX TEKCTax, JaBaTh TOSICHEHUA TI0 XOAYy PpEIIeHHUS 3ajayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKJTacMOM TEMBlI,
npoOJieMBl, pelracMoil 3ajayd, BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha ITOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHHSMH APYTMX YYaCTHUKOB
auajaora, oOHapY)KMBATh Pa3IUYMe W CXOJCTBO IMO3HWIIUHA, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4d, SKCIIEPUMEHTA, MCCIIeI0BaHus,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3eHTAIIMU 1 OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH



CamoopraHusauus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHUS 3aJa4H, BEIOUPATh CIIOCOO PEIICHUs C
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOLUMOHAIBHbII HHTE/JIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pedrekcnu  Kak — OCO3HAHUS
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTara pPelIeHHs
MaTeMaTUYEeCKOW 3a/1auH;

NPEIBHUICTh TPYJAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEIICHUU 3aJ1ayH,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSICHITH IPHYUHBI
JTOCTIKEHUS WIIM HEJIOCTH)KCHHS PE3YJIbTaTOB JICITEILHOCTH, HAXOAUTh OIIMHOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHasI 1eITEJIbHOCTD:

NOHMMATh M HCIIOIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIMBHIYaTIbHOU
paboThl mMpU peHieHUH Y4YeOHBIX 3aJa4y, TMPUHUMATH 1€Jb COBMECTHOMU
NEeSTENbHOCTH, TJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM paboOThl, pacrpeaeisiTh
BUJIBI paOOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YJIbTaT pabOThl, 000011aTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B T'PYIIOBBIX ¢opMax paboThl (0OCYXJIeHUs, OOMEH MHECHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIMIOJIHATH CBOIO YACTh pabOTHl M1 KOOPAUHUPOBATH
CBOM JICUCTBHSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaJa
B OOmMi MPOAYKT MO KPUTEpHsiM, CHOPMYIHPOBAHHBIM  yYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kiaacce oOydaromuics TOJYYHUT CIEAYIOIIUE
MPEeIMETHBIE PE3yJbTAaThl IO OTACIBbHBIM TeMaM pabouyell mporpaMmbl Y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIIM3a:

Yucaa U BbIYHCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANHOHATBFHOE YHCIO, MHOMXECTBA
PaIMOHANIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIHLHOTO YUCIIA,

NPUMEHSITh JIpOOM W TPOIEHTHI IS PEIICHUS NPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPABUIIa OKPYTJICHHUS, TPUKUAIKY U
OIICHKY pe3yibTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: ApU(PMETUUECKUH KOPEHb HATypajbHOUN
CTEIIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENEHb C PALMOHAJIBHBIM MOKa3aTeNeM;

CBOOOJHO OMNEpUpPOBATH MOHATHAMU: Jorapudm uucna, JECATUUYHBIE U
HaTypajbHbIE JOrapu(pMBbL;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTAaHI'€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSITHSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCUJIBHBIC YPABHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3JIMYHbIE METOJbl PEIICHUS palUOHAIBHBIX M JAPOOHO-
pallMOHANbHBIX YPaBHEHMI, MPUMEHATh METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW IEepEeMEHHOM,
MHOTOIEH C HEeJIbIMUA KOdhPUIIeHTaMH, KOPHU MHOTOYJIEHA, IPUMEHSTh JIeJICHHUE
MHOIO4WJIEHa Ha MHOIOWIEH C OCTaTKoM, TeopeMy be3dy um Teopemy Buera s
pelIeHus 3a1ay;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: CHUCTEMa JIMHEWHBIX ypaBHEHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TIeOMETPUYECKUNA CMBICT,
UCIIOJIb30BAaTh CBOMCTBA OMNpeAenuTenss 2 X 2 i BBIUKCICHUS €r0 3HAYCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEMHBIX ypaBHECHUHU,
MOJEIMPOBATh PEATbHBIE CUTYAllMU C MOMOIIBIO CUCTEMBI JINHENHBIX YPAaBHCHUH,
UCCIIEIOBATh ITIOCTPOCHHBIE MOJEIM C IOMOIIBI0 MaTpULl U OIPEIEIIUTENEH,
MHTEPIIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUUA C KOPHAMH JUIsi TMpeoOpa3oBaHUS
BBIPAYKCHHUI;

BBITIOJIHATH IPEOOPA30BAHMSI UUCIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB In: npeoOpa3oBaHus
norapuMUYECKUX BBIPAKEHUH;

CBOOOIHO ONEpUPOBATHh MOHATUSMU: HppaIOHANbHbBIC, MMOKa3aTelIbHbIE U
JorapuMUUECKUEe ypaBHEHUS, HAXOAUTh UX PELICHHUS C TOMOIIbIO PABHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIIbI 711 MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBHIPAKECHUH;

CBOOOJHO  ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHECHHUIA;

MOJIEIUPOBATh pEalbHblE CHUTyallUM Ha s3bIKe anreOpbl, COCTaBIATh
BBIDAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM alllapaTa aireopsbl.

DYyHKIUHN U TPaPUKH:

CBOOO/IHO OTEPUPOBATH MOHATUAMU: (PYHKIHS, CTIOCOOBI 3aaHus (QYHKIIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMIO3UIMUS (QYHKUUHA, Tpadux ¢GyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKkoB QyHKIHU;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: OOJACTh OMNPEIECICHHUS] U MHOXKECTBO
3HaYeHUH yHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO ONEpUPOBATh TMOHATHSAMH: YETHBIE UM HEYETHBIC (YHKINH,
nepuoandeckue QyHKIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HawOoyblliee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEKYTKE;

CcBOOOJIHO ONEpPUPOBATh MOHATUSAMU: CTENEHHas! (QYHKIMS C HATypajlbHBIM U
LEeJIbIM T0oKa3aTesieM, Ipauk CTENeHHOW (QYHKIMHM C HATypalbHBIM U LEJIbIM
nokaszaTeneM, rpauk KOpHS n-oll CTENEHUM KaK (PYHKUHMU OOpaTHOW CTENEHU C
HaTypaJIbHbIM [10Ka3aTeJeM;

ONepUpOBaTh MNOHATUSAMU: JIMHEHWHAas, KBaJpaTU4Has U JIpOOHO-IMHEHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITIOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATHSIMM: IOKa3aTeiabHAass U Jorapupmuyeckas
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH IS pelIeHUs
YPaBHEHH;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIieHe TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIMM A8 HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJay U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hayana MaTeMaTH4eCKOI0 aHAIU3Aa:

CBOOOIHO OMEPUPOBATH MOHATUSAMU: apUPMETHUECKas U TeOMETpUYECKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIasi TeoMeTpruiecKasi Mporpeccus, TMHEUHbIN U
HKCMOHEHUIUAIBHBIN pOCT, (OpMYJIa CIOKHBIX IPOLIEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCHHU MAJISl PEIICHUS pealbHBIX 3a7ad TMPHUKIAJTHOTO
Xapakrepa;



CBOOOJTHO ONEPUPOBATH NOHATHAMU: MOCIEA0BATEILHOCTh, CIOCOOBI 3aJaHuUs
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKICHUS MATEMAaTHYECKOTO aHalau3a KakKk aHalInsa
OECKOHEUYHO MaJbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HETIPEPBIBHBIE (P YHKIIUU, TOUKU pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OINEpPUPOBATH TMOHATHEM: (PYHKLHS, HENPEPbIBHAS Ha OTpPE3Ke,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBaTh TMOHATUAMH: TIEpBasi W BTOpas IPOU3BOJIHBIE
(GyHKIMH, KacaTeiabHas K rpaduky G yHKINH;

BBIUUCISATh POU3BOJHBIE CYMMBbI, TIPOU3BEIACHUS, YACTHOTO M KOMIIO3UIIMH
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUM W (PU3MUECKUH CMBICT MPOU3BOIHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTUKA:

CBOOOJTHO  ONEpPUPOBATH  TMOHATUSAMH: MHOXECTBO, OIEpaluud  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapart Jisi ONUCAaHUs peajbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUECOHBIX PEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIMpENETICHUE, TeOopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOyuaromuics MOJYYHUT CIEAYIOLIUE
NpEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMmbl yueOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucaa v BBIYUCICHUSA:

CBOOOTHO OMIEPUPOBATH MOHATUAMHU: HATYPAIBHOE U IEJI0€ YUCII0, MHOYKECTBA
HATYpPAJIbHBIX U LIEJIBIX YHCEII, UCIIOIb30BATh MPU3HAKHU JECIMMOCTH LIEJIBIX YUCET,
HO/I u HOK HarypalbHBIX 4HMCEeN M1 pEUIeHus 3a7ady, IPUMEHATHh alrOPUTM
EBxnupna;

CcBOOO/IHO OMNEpUpOBaTh IMOHATHEM OCTaTka [0 MOAYJIO, 3alHiChIBaTh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX TO3ULIUOHHBIX CHCTEMAaX CUUCIICHUS;

CBOOOIHO OMEpUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHCIAa B anre0Opandyeckol u
TPUTOHOMETPUYECKON (opMe, BBHIOTHATH apU(PMETHUECKHUE ONEPalU C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATH TMOHITUSMU: HUPpALMOHATBHBIE, TMOKAa3aTelIbHbIE U
norapu@MuYecKre HEpPaBEHCTBA, HAXOJIUTh WX PEHIEHUS C  [OMOIIBIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYHIECTBIIITh OTOOp KOpPHEH TMpU PEIICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HE0O0XOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUM U
HEpPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CHUCTEMBI-CIEJICTBUS, HAXOJAUTh PEIICHUS
CHUCTEMbI U COBOKYIHOCTEW pAllMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3ATEIbHBIX U
norapuMUYECKUX YpaBHCHUN U HEPABEHCTB,;

peliath palMOHANIBHBIE, MppalOHaJIbHbIE, MoKa3aTelbHbIC,
norapumMuyeckue W  TPUTOHOMETPUUYECKHWE YpaBHEHHMS W  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMmeTpaMu;

MOJCIMPOBATh peajibHbIe CUTyallud Ha S3bIKE alreOphl, COCTaBJIATH
BBIDA)KCHUS, YPABHEHHMs, HEPAaBEHCTBA W WX CHUCTEMBI [0 YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJENM C HCIOJIb30BAHUEM allfapaTta ajireopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMMIOZUIMHK (GYHKIUNA C TMOMOIIBIO 3JIEMEHTapHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTh TEOMETPUYECKHEe OoO0pa3bl ypaBHEHUHW U  HEPAaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOIHO  OMEpUpOBaTH MOHATHSAMH: TpapuKd TPUTOHOMETPUUECKUX
dynKumi;

OPUMEHITh (GYHKIIUU JJIT MOJETHPOBAHUS M HCCIEIOBAaHUS PEAbHBIX
IIPOLECCOB.

Hauyana maTeMaTH4ecKOro aHaIu3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEAOBaHMS (DYHKIIMM HAa MOHOTOHHOCTD
U OKCTPEMYMBI;

HaXOAUTh HAHOOJbIIIEe U HANMEHbBIIIEEe 3HAUYCHUST (HYHKIIMUA HEMPEPHIBHOM HA
OTpE3KE;

UCIIOJIb30BAaTh NPOMU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIEro pPELICHUS B
MPUKJIAAHBIX, B TOM YHCJIE COLIMAJIbHO-3KOHOMUYECKHUX, 3a/1a4ax, JJIs ONPEACICHUS
CKOPOCTH M YCKOPEHUSI MPOIlecca, 3aJaHHOr0 (hopMyJIoN Wi rpadukoM;



CBOOOJHO OMNEpUpPOBaTh MOHATHSIMHU: TIE€PBOOOpa3Has, ONpeaeTEHHbIN
MHTErpaj, HAaXOAWUTh IEpBOOOpA3HbIE AIEMEHTAPHBIX (YHKUHMH M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOWAAN IUIOCKUX (PUTyp U OOBEMBI TENl ¢ MOMOILBIO MHTETpaa;

UMETh IMPEJCTABICHHE O MaTEMAaTHYECKOM MOJEIMPOBAaHUU HA TPUMEPE
cocTaBiieHUs AU(depeHInanbHbIX YpaBHEHUH;

pemaTe NPUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-3KOHOMHUYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NPorpaMmbI Bcero Konrpobibre | Ipaxtiieckue o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypens
MHOK€ECTBO ACHUCTBUTEIBHBIX YUCEN.
1 MHorounensl. PainoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHHI
9 Oynkuuu u rpaduxu. CrenenHas QyHKIuUs C 12 1
LETBIM MOKa3aTeaeM
3 ApubmMeTnueckuii KOpeHb N-0if CTEICHH. 15 1
HppanunoHanbHble ypaBHEHUS
4 [TokazarenwsHas ¢pynkmnus. [lokazaTenpHbIC 10 1
YpaBHEHHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEeHUs
5 TpuroHomeTpudecKkue BEIpaXXEHUS U 99 1
YpaBHEHHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepsiBuble pynkiumu. [IponsBoanas 20
9 [ToBTOpEeHnue, 0600IIeHNE, CHUCTEMATH3AIHS 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 136 10 0




11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrpombnbie | Ipakmirieckie o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypest
1 I/IccneILOBaHer (GyHKIUH ¢ TOMOIIIBIO 29 1
TIPOM3BOTHOM
2 [TepBooOpa3Hast 1 MHTETpaT 12 1
3 I'pacduiku TpuroHoMeTpUYECKUX PYHKIUH. 14 1
TpuronomeTpudeckrne HepaBEHCTBA
4 WppanmonansHbie, OKa3aTeIbHbIE H 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie uncna 10 1
HarypanbsHble u 1ienpie uncia 10
CucTreMBbl pallMOHANBHBIX, UPPAIIUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOrapU(PMUUECKUX 12 1
ypaBHEHUM
8 3amauu ¢ mapaMeTpamu 16 1
9 HOBTO})SHI/IG, 0000111eHue, CCTeMAaTHU3aIUs 16 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KNACC
Kor IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTAThl 0CBOEHHS OCHOBHOIA
NpoBepsIeMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero 0o11ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIICHUS
11 OnepupoBaTh MOHATUAMHU: PpALUUOHAIBHOE U JICHCTBUTEIBHOE YMHCIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BeimonHATE  apuMeTHUeCKHe ~ OmNepald € PAaluOHAIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaAMHU
13 BeImonHATE TpUOIKEHHBIE BEIYUCIICHUS, chonmyvs[ IIpaBUJIa OKPYTJICHHUS,
JIeTaTh MPUKHUJIKY U OTICHKY pe3ysIbTaTa BEIYUCICHHUH
OnepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeJaeM, CTaHAapTHas
14 dbopma 3amucu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATYpalbHOW CTEIEHHU;
WCIOJIb30BaTh MOJXOAAIIYI0 (POpMY 3amucH JEMCTBUTEIBHBIX YHUCEN I
pelIeHUs TPaKTUYECKUX 33/1a4 U MTPEICTaBICHUS TaHHBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC MTPOU3BOJIBHOTO YIia;
1.5 WCIOJIb30BaTh  3alKCh  MPOM3BOJIBHOTO  yrjia  uepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIINH
2 YpaBHEeHHS U HEPABEHCTBA
OnepupoBaTh MOHATHSIMU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, IIENO0E,
2.1 palroHalbHOE, uppalnroHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
99 BoinonHsaTs mpeobpazoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHHUI U pellIaTh
' TPUTOHOMETPHUUECKUE YPaBHEHUS
BoimonHaTe npeoOpa3oBaHus LENBIX, PALMOHAIBHBIX W HUPPAMOHAIBHBIX
2.3 BBIpQKEHUH ¥ peuiaTb OCHOBHBIC THIBI LEJbIX, PAalUOHATBHBIX U
UPPALMOHATIFHBIX YPABHEHHUI U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHHS M HEPAaBEHCTBA Ul PELICHUS MaTeMaTHYECKHX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKu U pealbHON )KU3HU
MojenupoBaTh peajbHble CHUTYyallMM Ha sI3bIKe anreOpbl, COCTABIATH
2.5 BBIPQ)XEHUS, YPaBHEHUs, HEPABEHCTBA IO YCIOBHIO 3a]laud, MCCIEI0BATh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM arapara ajareopsl
3 OyHKIMH U TpaduKu




OmnepupoBaTh NOHATUAMH: (PYHKIHSL, CHOCOOBI 3aJaHus (PYHKIIMU, 00JIACTh

31 ONpENeNieHnss W MHOXECTBO 3HadeHUH (QyHKIMHU, Tpaduk GyHKIMH,
B3aUMHO 0OpaTHbIC QYHKIHN
3.2 OmnepupoBaTh TOHATUAMH: UYETHOCTh M HEYETHOCTh (YHKUUH, HYIN
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBate rpaduku GyHKIWH ISl peICHUs YpPaBHEHHHA
3.4 Crpouts u untath rpaduKy IJMHEHHON (PYHKINH, KBaIpaTUYHOU QyHKIUY,
CTETIEHHON (DYHKITUH C IEJIBIM MTOKa3aTeIeM
Ucnonb3oBath Tpaduku (yHKUMNA IS0 HUCCIAEAOBAHUS IPOLIECCOB U
3.5 3aBHCHMOCTEH TpU pEIIeHHH 3a/1a4 M3 JPYruX Y4eOHBIX NPEIMETOB W
peanbHOM KU3HU, BEIpaXATh (GOPMYJIaMH 3aBUCHMOCTH MEKY BETHUYHHAMHU
4 Hauana maremaTndeckoro anaimsa
41 OmnepupoBaTh TMOHATHSIMH: TIOCIEIOBATENFHOCTD, apu(MeTHdecKas |
' reoMeTpUIecKas POTrpeccuu
42 OmnepupoBaTh TMOHATHSMH: OECKOHEYHO YOBIBAarOImIas T€OMETpUYecKast
' porpeccus, CcyMMa OECKOHEYHO yOBIBAIOIIEH T€OMETPHUECKON TPOTPECCHH
4.3 3amaBaTh MOCIEAOBATEIPHOCTH PA3TMYHBIMU CIIOCOOAMH
44 Hcnonp3oBaTh  CBOMCTBA TMOCIENOBATEIBHOCTEM M TPOTPECCHil  JUIst
' pelIeHUs pealIbHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATHAMH: MHOXKECTBO, ONIEPALIMU HAJl MHOKECTBAMHU
Hcnonb3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM  ammapar Juis  ONHCaHUA
52 peaIbHBIX MPOLIECCOB U SIBICHUH, NIPU PEIICHUH 3a/1a4 U3 APYTruX y4eOHBIX
MIpeIMETOB
53 OnepupoBaTh  TOHATUSMH:  ONpeAeNieHHe,  TeopeMa,  CJIEACTBUE,
JI0Ka3aTeIbCTBO
11 KJIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTAThHI 0CBOEHUSI OCHOBHOI
NpoBePsIEMOro .
00pa3oBaTeJIbHOM MPOrpaMMbl CpPeIHEro 0011ero 00pa3oBaHus
pe3yJibTara
1 Uwucna 1 BBIYUCICHUS
OnepupoBaTh NOHATHSAMM: HaTypaJlbHOE, II€JI0€ YHUCIIO; HCIOJIb30BaTh
11 NPU3HAKK JETMMOCTH LENBbIX YHCEJ, pa3loKeHUEe 4YHciIa Ha IpOCThble
MHOKHTEIH JUTs PEIICHUS 33/1a9
1.2 OmnepupoBaTh NOHATHEM: CTETIEHb C PAIIIOHAIBHBIM IT0Ka3aTeneM




1.3

OmnepupoBaTh MOHATHAMHU: JorapudM YHCia, JECATUYHBIC U HATypajJbHbIC
norapudmbl

YpaBHEHUS U HEPABEHCTBA

2.1

IIpumensaTs cBoiicTBa CTENEHWM Uil IPeoOpa3oBaHMs  BbIPAKEHUH,

ONICpUPOBATH NOHATUAMM: IMOKA3ATCIbHOC YPABHCHUC W HCEPABCHCTBO,
peiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/If/'I 1 HCPABCHCTB

2.2

BemonsaTe mpeoOpa3oBaHUsl BBIPAKEHHH, COACPIKALINX JIOTapH(MBI;
ONEpUpPOBATh MOHATUSAMU: JIOTAPU(PMUYECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB

2.3

Haxonuts pemenns npocTelmx TPHrOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUHN U €€ pelIeHHUE;
HCIIOJIb30BATh CUCTEMY JIMHEWMHBIX YPABHEHHM JIUIS PEIICHUS PAKTUYECKUX
3a1a4

2.5

HaxonuTe penienust mpoCTENIINX CUCTEM M COBOKYITHOCTEW pallMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

2.6

MogenupoBaTh pealibHbIC CUTYallUM Ha S3BIKE alreOpbl, COCTaBIATH
BBIPAKCHUS, YPABHEHHS, HEPABEHCTBA M CUCTEMbI IO YCIOBHUIO 3a/1a4W,
HCCIIeI0BATh MOCTPOSHHBIE MOJIENIN C UCIIOJIb30BAHUEM amIapaTa ajareopsbl

OyHKIUU U TpaduKu

3.1

OnepupoBaTh IMOHATHUSMHU: TICPHOJAMYECKAsT  (QYHKIHS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKH OSKCTpeMyma (QYHKIIUH, HAMOOJbIIee H
HaMEHbIIee 3HaYCHUs (QYHKIMU Ha MPOMEXKYTKE; HCIOJIB30BaTh MX LIS
nccaeaoBanus GyHKIUMH, 3aJaHHOMN rpadukoM

3.2

OnepupoBaTh MOHATHAMH: I'paUKH MOKa3aTeIbHOM, JIOTapu(PMUIECKOH U
TPUTOHOMETPUUECKUX (QYHKUMN; H300paxkaTh HMX Ha KOOPAUHATHOMN
IUIOCKOCTH U UCIOJIb30BaTh YIS PELICHUs] ypaBHEHUI 1 HEPaBEHCTB

3.3

N300paxkaTh Ha KOOPIAUHATHON TUIOCKOCTH I'paUKK TUHEHHBIX YpaBHEHUN
U UCTOJIb30BaTh UX JJISl PELICHUS] CUCTEMBbI JINHEHHBIX YpaBHEHUI

3.4

Ucnonw3oBate rpaduku ¢GyHKUMA Ui MCCIENOBaHUS TMPOIECCOB U
3aBUCHUMOCTEH U3 APYrUX YUeOHBIX AUCLUIIINH

Hauana maTemaTudeckoro aHaiam3a

4.1

OnepupoBaTh NOHATUSMU: HENPEPbIBHASL GYHKIINSA, TPOU3BOIHAS (DYHKITHH;
UCIOJIb30BaTh F€OMETPUYECKU M (DU3MUECKUN CMBICI MPOU3BOJHOM JUIs
pelIeHus 3a1a4y

4.2

Haxoauts IMPOU3BOJHLIC DJICMCHTAPHBIX (bYHKHHﬁ, BBIYUCIIATH
IMPOU3BOAHBIC CYMMBI, ITPOU3BCACHHUSA, HACTHOT'O (I)YHKI_H/Iﬁ

4.3

Hcnonp3oBaTh  NMPOM3BOAHYIO Ui MCCIENOBaHMsA  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMbI, MPUMEHSATh PE3yJbTAaThl HCCIEAOBAHUS K
MOCTPOEHHIO IPahUKOB




Hcmons30BaTh MMPOU3BOAHYIO I HAXOXIACHUSA HAWITYUHICro PCHICHUA B

44 MIPUKJIAHBIX, B TOM YHCJIE€ COLMAIbHO-IKOHOMUYECKHUX, 3aJa4ax

45 OnepupoBaThb MNOHATHSMM: NIEpBOOOpa3Has W MHTErpai; IOHUMATh
' reOMETPUYECKU U (PU3MUYECKHI CMBICT HHTETpajia

46 HaxoauTh mepBooOpa3HbIe AIEMEHTAPHBIX (PYHKIIUH, BBIYUCISITH HHTETPaT
' no ¢opmyne Hetotona — JleiiOnuma

47 PemaTh npukiaaHble 3a1a4u, B TOM YHUCIIE COLIMAIbHO-DKOHOMUYECKOIO U

(bHU3UYIecKOro XapakTepa, CpeJICTBAMU MaTEeMaTHYECKOTO aHAIN3a




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KNACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kox
1 Yucna v BBIYUCIEHUS
Pammonaneueie uncia. OOBIKHOBEHHBIE U JACCITUYHBIE IPOOU, TIPOIIEHTHI, 0ECKOHEYHBIE
11 nepuoaudeckre Apodu. ApupMmeTHUecKue olepaluu C paloOHaJIbHBIMU UYHCIAMH,
' npeoOpa3oBaHMsl UYMCIOBBIX BbIpaxkeHuil. [lpumeHenue npoOeil M MPOLIEHTOB MJIs
pELICHHS TPUKIIAJIHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciael 3HAHUW U peATbHOM KU3HU
JleiicTBuTenpHble YKcia. PanrioHanbHble U HppallMOHAIbHBIE Yicia. ApupMeTHIECKHIe
1.2 omnepanu ¢ JeMCTBUTENbHBIMU YHciaMu. [IpuOiamk€HHbIE BBIYMCIEHUS, MMpaBuiIa
OKpPYTJIEHUS, MPUKHJIKA U OLIEHKA pe3yJibTaTa BIUMCICHUH
Cremniens ¢ 1enbiM niokaszareneM. CtanaapTHas GpopMma 3amucH IeHCTBUTEIBHOTO YMCIIa.
1.3 Hcnonws3oBanne moaxosmieii (opMbl 3amuCcH ACUCTBUTEIBHBIX YHCET JJIA PEIIeHUs
MPAaKTUYECKHX 33]1a4 U NIPEICTABIICHUS TaHHBIX
14 ApubMeTnuecknii KOpeHb HATYpaJIbHOUW cTerneHu. JIeHCTBUS ¢ apudMETHIECKUMHU
' KOpPHSIMHM HATYPAJIbHOW CTEIEHU
15 CHuHyC, KOCMHYC M TaHI€HC 4YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHUS 1 HEPaBEHCTBA
2.1 TosxecTBa U TOXIECTBEHHBIC ITPEOOPA30BAHUS
29 [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BhIpakeHUIl. OCHOBHbIE TPUTOHOMETPUYECKHE
' (GopMyIIbI
23 VYpaBHeHne, KopeHb YypaBHeHus. HepaBeHCTBO, penieHue HepaBeHCTBA. Meroa
VWHTEPBAJIOB
2.4 | PemieHue 1enbIX U IpoOHO-pallMOHAIBHBIX YPaBHEHUHN 1 HEPABEHCTB
2.5 | Pemienue uppanoHaibHbIX YpaBHEHUN U HEPABEHCTB
2.6 | Penienue TpPUrOHOMETPUUYECKUX YPaBHEHHIA
27 [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a]1a4 U 3a7a4 U3
' Pa3IMYHBIX 00JIaCTeH HAYKH U PEaIbHOM KU3HU
3 OyHKMK U rpaduKu
31 Oynkius, cnocoObl 3amanus (yHkuuu. I'paduk ¢ynkuuu. B3aumuo oOpaTHBIE
' GyHKIHH
3.9 OOGnacte ompeneneHuss W MHOXECTBO 3HaueHMd QyHkimu. Hymn ¢yHkuum.

[TpomexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUN




3.3 | Crenennas (yHKUUS C HATYpaJbHBIM U IIeNBIM TNOKa3areneM. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0ii CTENICHN
3.4 TpuronomeTpuyeckasi OKpYKHOCTb, OMpEICIICHUE TPUTOHOMETPUYCCKUX (PYHKIIUN
' YHCIIOBOrO apryMeHTa
4 Hauana marematndeckoro anaimsa
41 [MocnemoBaTenbHOCTH, — CIIOCOOBI  3aJIaHUS  TOCIIEIOBATEIBHOCTEH. MOHOTOHHBIC
' MOCJIC/IOBATEIBHOCTH
Apudmernueckass W TEOMETpPHYECKas TPOTPECCHH. becKoHedYHO yObIBaromias
49 | TEOMETpHYECKas NPOrpeccHs. Cymma OecKOHEYHO YOBIBaIOIIEH TIeOMETPUUYECKON
' nporpeccun. Dopmylia CIOXKHBIX TPOICHTOB. VICIONB30BaHWE TIPOTPECCUU  JUIS
pENIeHHs pealTbHBIX 3a1a4 MPUKIIAIHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBo, oniepaniu HaJ MHOKecTBaMHu. Jluarpammel Ditnepa — Berna. [Ipumenenue
5.1 | TEOpPETHKO-MHOKECTBEHHOTO arapara Jijls ONUCAHUS PEeaTbHBIX MTPOIIECCOB U SBJICHUH,
TIPH PEIICHUHN 33J71a9 U3 IPYTUX yIeOHBIX MPEIMETOB
5.2 | Onpenenenue, TeopeMa, CICICTBUE, TOKA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAePKAHUS
1 Uucna 1 BBIYUCICHUS
11 Harypanbnbie u uensie yncna. [IpusHaku 1e1MMOCTH HeNbIX YhCce
1.2 Crenenb ¢ pallMoHabHBIM MOKa3atesieM. CBOMCTBA CTENEHU
1.3 Jlorapudm yucna. [lecaTnunbie U HATypaJIbHBIC JOTAPUPMbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpazoBaHue BRIpaKEHUH, COEPIKAIIUX JIOTapU(HMBbI
2.2 [IpeoOpaszoBanue BbIpaXEHUI, COIEPKALINX CTETICHH C PallHOHATILHBIM MTOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS 1 HEPABEHCTBA
25 Jlorapudmuueckue ypaBHEHHUS U HEPABEHCTBA
26 Cucrembl TUHEHHBIX YpaBHEHUH. PellleHre NpuKIIaaHbIX 3324 ¢ TOMOIIBIO CHCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucTeMBbl ¥ COBOKYITHOCTH pallMOHABHBIX YPaBHEHUI U HEPaBEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKHX 3a7a4
' W 3aJ]a4 U3 pa3jIMdHbIX o0JacTel HAyKU U peabHOM KU3HU
3 OyHkuMK U rpaduKu




Oynakius. [lepuogmueckne Qyakmuu. I[IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl ¥ MHHUMYMBI (yHkuud. Haumbosnbpinee W HauMeHblliee 3HAYCHHE
(GYHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TpaduKu

3.3 [Toxa3zaTtenpHast u TorapupmMudeckas GyHKIUH, UX CBOMCTBA U TpapuKu

3.4 Hcnons3oBanue rpadukoB QyHKIMIA A5 pEIICHUS] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Ncnonp3oBanue rpadukoB GyHKIUI 715 MCCIICOBAHUS ITPOLIECCOB M 3aBHCUMOCTEH,

3.5 KOTOpbIE BO3HUKAIOT IPU PELICHUU 3ajad W3 APYrux Y4eOHBIX MpPEeAMETOB U
peanbHOM KU3HU

4 Hauana marematndeckoro anaimsa

41 HenpepriBHble pyHknu. MeToq MHTEpBAIOB AJIsl pELIEeHHs] HEPAaBEHCTB

4.2 [IpousBonnas pyHkuuu. 'eomerpudeckuii u Gpu3NUECKU CMBICIT TPOU3BOIHOM

43 [IpousBonHbie 3reMeHTapHbIX (yHKIHMH. DOpMybl HAXO0XKACHUS MPOU3BOTHON

' CYMMBI, IPOU3BEJCHUS U YACTHOTO (YHKIIHMA

[IpumeHeHre MNPOU3BOJHOM K HCCIEAOBAHUIO (QPYHKIUH HAa MOHOTOHHOCTh H

4.4 sKkcTpeMyMbl. HaxosxaeHne HauOoJsblIero M HauMEHbIEro 3HaueHus (QyHKIUH Ha
OTpe3Ke
[IpuMeHeHre MPON3BOIHON ATl HAX0XKIEHHS HAWTYUIIEro PpelIeHNs B IPUKJIIaIHbIX

4.5 3aMavax, JUIA  ONpENeJeHHs CKOPOCTH TMporiecca, 3aJaHHOro (HOpMYIoW W
rpadurom

4.6 [TepBooOpa3nas. Tabmauia mepBooOpa3HbIX

47 HHuTerpain, ero reoMeTpuuecKuii 1 GU3MUECKHUI CMBICI. BhIvrclieHne nHTerpasa mo

dbopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHNUSA K MPeIMEeTHBIM Pe3yJbTaTaM 0CBOEHHUS
NpPOBePsieMOro | OCHOBHOI 00pa3oBaTe/bHOI NPOrpaMMBbl CpeHero oo1ero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMM J0Ka3aTeNbCTB, aIrOPUTMaMHU pELIEHUS 3aady;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOICTBO, NPU3HAK, JI0KA3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOMNOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIOJIb30BATh METOJl MAaTeMaTH4YeCKOW WHAYKLUU;
MIPOBOJUTH JOKa3aTeJIbHbIE PACCYKICHUSI MIPH PEIIEHUH 3a/1a4, OLIEHUBATh
1 JIOTHYECKYI0  TMPaBWIBHOCTh  PACCY)KJIEHUH; YMEHHE  OIepUpOBaTh
MOHATHSIMH: MHO>KECTBO, MOJMHOKECTBO, OIEPAllMU HaJ] MHOXKECTBAMH;
YMEHUE UCNOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar A1l OMHCAHUS
peanbHBIX MPOLECCOB U SIBICHUI U NPU PELICHHUU 337a4, B TOM YHCIIE W3
JOPYTruX y4eOHBIX MPEIMETOB; YMEHHUE OIEepUPOBATH MOHATHSAMU: Tpad,
CBS3HBIN Tpad, nepeBo, LUKI, Ipad HA TUIOCKOCTHU; YMEHHUE 3a/laBaTh U
OMHCHIBATh Tpadbl pa3IUYHBIMU CIOCOOAMHU; UCIOIB30BaTh Tpadbl MpH

PEIICHNH 3ada4

VYmenune OIICpHUPOBATH IIOHATHUAMMU: HATYPAJIBHOC 4YHCIIO, LEJI0E€ YHUCIIO,
CTCIICHb C LCJIbIM IMOKAa3aTeJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHB C
palOHaJIbHBIM IIOKAa3aTeJIEM, CTCIICHb C HeﬁCTBHTCHBHBIM IIoKa3arTejieM,
norapn(bM qucia, CHHYC, KOCHUHYC W TaHI'CHC IIPOU3BOJIBHOTO YHCIIA,
OCTaTOK II0 MOAYJII, pallMOHAJIBHOC 4YUCIIO0, HPPALMOHAJIBHOC YHCIIO,
MHOJXXECTBA HATYPAJIbHBIX, HCJIbIX, pAllUOHAJIbHBIX, ,Z[eﬁCTBHTeHLHLIX YHUCCII,
2 YMCHHEC HCIIOJIB30BATh IIPU3HAKHU JCIMUMOCTH, HauMEHBIITHI O6I.I.[Hﬁ
JACITUTCIIb U HAMMCHBIICC o6mee KpaTHOC, aJITOPUTM EBknuma ITpu pCUICHUN
3ala4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UIUOHHBIMU CUCTEMAMU CUHUCIICHUS,
YMCHHC BBITIOJIHATL BBIYUCIICHUC 3HAYCHUU U npeo6pa30BaHH${ BLIpa)I(eHPIfI
CO CTCIICHAMHU U J'IOFapI/I(bMaMI/I, HpeO6p330BaHI/I$I ,[[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC ONICpUpPOBATH IOHATHUSAMMN

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI nporpeccust, TCOMETPUUCCKAA




nporpeccusi, OECKOHEUHO yOBIBalOIIass T'€OMETpUYecKass IpPOTPECCHUs;
YMEHME 3a/1aBaTh IOCJIEIOBATEIILHOCTH, B TOM YHCIE C IOMOILBIO
PEKyppeHTHBIX (popMys; yMEHUE ONEepUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHCIIO, CONpPSDKEHHbIE KOMIUIEKCHBIE YHCIIA, MOIYIb U  apryMEHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKass U ailreOpanyeckas); YMeETh
NPOM3BOJUTH apU(METHUECKHE NEHCTBHS C KOMIUICKCHBIMH YHCIIAMHU;
NPUBOJUTEH MPUMEPHI UCIIOJIb30BAHMS KOMITJICKCHBIX YHCEIN; ONEPUPOBATH
MOHATUSAMH:  Marpuna 2xX2 wu  3X3, OnpeAenuTe]h  MaTpPHIIb,

FGOMeTpI/ILIeCKI/H\/JI CMBICJI OIPCACIIUTCIIA

YMeHHne onepupoBaTh MNOHATUSAMH: PalMOHAJIbHBIE, WPPALMOHAJIBHBIE,
MOKa3aTejabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEpUPOBATh MOHATHIMMU:
TOXIECTBO, TOXJIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE, HEPAaBEHCTBO,
CUCTEMA YpAaBHEHWHW M HEPABEHCTB, pPAaBHOCWJIBHOCTb YPABHEHUHU,
HEPABEHCTB U CUCTEM; YMEHUE pelIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOWIBIO DPA3NIMYHBIX NPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI C IIApaMETPOM; IPHUMEHATh YPAaBHEHHs, HEPAaBEHCTBA, HX
CUCTEMBI [UIsl PELICHUS MaTEMaTUYECKHUX

3a/1a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTell HAyKu U pealbHOM JKU3HU

YMmenue omnepupoBaTh MOHATHSAMH: (YHKUMS, YETHOCTb (YHKIIUH,
HEPUOJUYHOCTh (YHKIMHM, OrPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QyHKUIMU, HanOoJsblliee U HaMMEHbIIEe 3HAYCHMUS
(GyHKIIMM Ha TPOMEXKYTKE, HempepbiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
GbyHKIMM, TIepBasi U BTOpas MpOU3BOJHAS (DYHKIUU, T€OMETPUUYECKUI U
(du3nueckuif CMBICT TPOU3BOJHON, TMEpPBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpall; YMEHUE HAXOIUTh ACHUMNOTOTHI Tpaduka (QyHKIUU; yMEHHUE
BBIYHCIISTH POU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMIO3HUIINH
(GyHKIMHI, HAXOJUTh ypaBHEHUE KacaTeIbHOU K TpaduKy QyHKIUU; yMEHUE
HaXOJWUTh TMPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIUN; YMEHHE HCIIOIb30BATh
MPOU3BOJIHYIO sl HCCIeNoBaHus (QYHKIUN, HAXOOUTh HaWOOJBIINE U
HaUMEHbIINE 3HAYEHUS (QYHKIUN; CTPOUTh TpadUKd MHOTOUIEHOB C
UCTIOJIb30BAHUEM  aliapaTa MaTeMaTHUeCKOTO aHajiu3a; M[PUMEHSTh
MPOM3BOIHYIO JUIS HAXO0XKACHUS HAWTYUIIETO PeIIeHUs] B TMPHUKIAIHBIX, B
TOM YHUCIJIE COLIMAIIBHO-DKOHOMMYECKUX H

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOoJuTh Iiomaau u 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HUHTCTpalia; NpUBOAWUTL HNPUMEPHLI MATCMATHYCCKOIO MOJICIMPOBAHUA C

oMoIIbI0 AU PepeHITUATBHBIX YPaBHEHUIA

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHas QyHKIuS,
KoMIo3uusl (pyHKIMA, JWHEHHas QYHKOUSA, KBaApaTuyHas (yHKIUS,
panmoHanbHas (QYHKIUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKUIWH, TOKa3aTeslbHAs |
aorapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpapuKd HM3yISHHBIX
(GyHKIUH, BBITIOIHATE TpeoOpa3zoBanus rpadukoB QYHKINN, WCHOIB30BaTh
rpaduKy ISl U3YYEHUS MPOIIECCOB U 3aBUCHMOCTEH, NP PEIICHUH 3a1a4
U3 JIpYTUX y4eOHBIX MPEIMETOB W 3aJad U3 PealbHOW JKU3HU; BBIPAKATH
(dbopMynaMu 3aBUCHMOCTH MEXIy BETHUYMHAMM; HCIIOJIb30BaTh CBOWCTBA U
rpaduky QyHKUIMN A7 pelieHus] ypaBHEHUN, HEPABEHCTB U 3a4ad  C
napameTpamMu; H300pakaTh Ha KOOPIAWHATHOU

IIJIOCKOCTH MHOKECTBA PEIICHUN YPABHEHNI, HEPABEHCTB U UX CHCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4yd pa3HBIX THIOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JIBIKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 33aJlaud U3 OOJIAaCTH YNpaBJICHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUs, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIENOBaTh IOJYYEHHOE pelIeHue u
OIICHUBATh MPABJONOAOOHOCTh pPE3yIbTAaTOB; YMEHHE MOJAEITUPOBATH
peaibHbIE CUTyalldd Ha $3bIKE MAaTE€MaTUKH; COCTaBJISATh BBIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4M, UCCIIEIOBATh
IOCTPOCHHbIE  MOJEIM C  HUCIOJIb30BAaHMEM  ammapaTta  ajreopsl,

UHTEPIPETUPOBATH MTOJIY4EHHBIHN pe3ybTarT

YMeHue onepupoBaTh MOHATUSAMU: cpelnHee apupMeTHUecKoe, MeauaHa,
HauOoJbllIee U HaUMEHbIIIEe 3HAUCHUS, pa3Max, AUCIEPCHs], CTAaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Ha0Opa; yMEHHUE H3BIEKaTh, MHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiMIax, Ha AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOLECCOB U SBJICHUMN; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TabIWIl W JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCJIE C TNpPUMEHEHHEM TIpaduuecKkux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; IpahuyecKu MUCCIeA0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C MOMOLIBIO JUarpaMm pacCCUBaHUA U JIMHENHOMN perpeccun

YMeHue OoIepupoBaTh IOHATUSMM: CIIYYaWHBIM ONBIT M CIy4alHOE

COGLITI/IG, BCPOATHOCTDH cnyqaﬁHor 0 CO 6BITI/I}I; YMCHHUEC BBIYUCIIATD




BEPOATHOCTh C UCIOJBb30BaHUEM TIpadUUecKuX METOJOB; IPUMEHSIThH
(bopMyNBl CIOKEHHS W YMHOXKEHHS BEpPOSITHOCTEH, (OpMyly MOJHOU
BEpOATHOCTH, Gopmyny beprHymnn, komOuHATOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; yMEHHE OIEepPHPOBATH
NOHATUSMH:  CIlydailHas BEJIIMYMHA, paclpelesiecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXXUAAHUE, IUCIEPCUsT M CTaHAAPTHOE OTKIOHCHHE
CIIyYailHOH  BENWYMHBL, (YHKIUH  paclpeneieHuss ¥ IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHu; yMeHne
WCTIOJIb30BaTh CBOWCTBA M3YYEHHBIX paclpeeiCHUN Il PEIIeHUs 3a7ay;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCEJ, METOJBI BHIOOPOYHBIX
WCCIIeZIOBaHUI; YMEHHE IPHUBOIUTH IIPHMEPHI ITPOSBICHUS 3aKOHA OOJTBIITIX
qrcen B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHE OIEPHPOBATH
MOHATUSAMHU: COYETAaHWE, IIePECTAaHOBKA, YHWCIO COYETAHWH, YHCIIO
MepecTaHoBoK; OMHOM HpIOTOHA; yMeHHE NPUMEHATh KOMOWHATOpPHBIC
GaKkTBl M pacCyXACHHUs ISl PEIIeHHs 3ajad; ONEHHBATH BEPOSTHOCTH
peabHBIX COOBITHIA; COCTABIISITh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN PE3yabTaT

YMeHue omnepupoBaTh MOHATHUAMHU: TOYKa, MpsiMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyIJIa, TUIOCKUHN YroJ, ABYTpPaHHBIH
yroJ, TPpEXTPaHHBIM Yroj, CKpellnBaloluecs MpsMble, NapauIeIbHOCTh U
MEPIEeHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJl MEXKy MPSIMBIMHU, YrOJI
MEXy IPSIMON M TUIOCKOCTBIO, YIOJl MEXK/Y IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXAY MPAMBIMHU, PACCTOSHUE MEXITY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IpPHU PELICHUHM 3a/ad H3Y4YEeHHbIE
(akThl ¥ TEOpEMBI IIAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY)KAIOIIEr0 MHpA; CTPOUTh MaTEeMaTHUYECKHE MOJENHU C IOMOIIBIO
TEOMETPUYECKUX IMOHATUI M BEIMYUH, pelaTh

CBs3aHHBIC C HUMHU ITPAKTUYCCKUC 3a1a9n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpHI,
MHOTOI'PaHHMK, MPAaBUJIbHBII MHOTOIPAaHHUK, CEYEHHWE MHOTOTPaHHUKA,
Ky0, mnapamienenunes, Opu3Ma, OUpamMuaa, (urypa U TOBEPXHOCTh
BpallleHHs], UMIMHApP, KOHYC, map, cdepa, miomans chepsl, MIomMaIb
IOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHyca, IWIMHApa, 00BEM KyOa,
OpSMOYTOJIBHOTO TMapajuleNienuIesa, NUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, Il1apa, pa3BEpTKAa MOBEPXHOCTH, CEYEHHS KOHyca M LWIMHApA,

nmapaluieJIbHBIC OCH WX OCHOBAHHIO, CCUYCHUC 1Iapa, IIJIOCKOCTD,




Kacaromasicsi cdepbl, LWIMHApPA, KOHYCA; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'PaHHHUKA, W300pakaTh MHOTOTPAHHUKH, (DPUTYPHI M MOBEPXHOCTH
BpAILEHUsA, UX CEUYCHHUs], B TOM UYHUCJIE C MIOMOLIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA T€OMETPHUYECKHX (PUTYp, CAMOCTOSTEIHLHO
(bopMynHpOBaTh OIpeaeSeHHs U3ydaeMbIX (UTYp, BBIABHTATh THIIOTE3HI O
CBOWMCTBAaX M MpH3HAKaX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIN
OTpOBEpraTh HWX; yMEHHE MPOBOAUTH KiIaccu(uKanuioo ¢GuUryp 1o
pa3IUYHbIM TpPU3HAKAM, BBINOJHATE HEOOXOJUMbIE JONOJHUTEIbHbIE

TTOCTPOCHUS

11

YMeHne onepupoBaTh MOHSATHSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHbIA TIEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TNpeoOpa3zoBaHuEe M0A0OMs, TONO0OHBIE (UTYPBI; YyMEHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (PUTYPHI, B TOM YHCIIE B TPHPO/IE,
HCKYCCTBE, apXUTEKTYpe; HCII0JIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPU
pelIeHny 3ajad; HaXOJWUTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
IJI01[a/1b, 00BEM) IPU PELICHUH 3a]1a4 U3 APYTrUX yU4eOHBIX IPEIMETOB U U3
peanbHON KU3HU; YMEHHUE BBIYMCIIATh T€OMETPHUECKHIE BEIMUMHBI (JUIMHA,
yroJl, IIomaab, 00bEM, IUIOMAAb MOBEPXHOCTH), UCHOJIb3Yys HM3Yy4CHHbIE
(GopMynbl ¥ METOJIbl, B TOM 4YMCJE: IUIOLA/b MOBEPXHOCTH MHUPAMUIBI,
NpU3MBI, KOHYyca, IWIMHApA, Iwomanas chepel; 00BEM  KyOa,
NPSIMOYTOJIBHOTO NapajljieNienuIieaa, HTUPaMUAbl, HPU3MBI, LIIUHIPA,

KOHYCa, Il1apa; yMEHUE HaXOAUTh OTHOLIEHHE 00bEMOB MOI0OHBIX PUTYD
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VYmenune OIICPHUPOBATb IIOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOPAWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BEKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3JIOKCHHUE BEKTOpa II0 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC MPOU3BCACHHUC, YIOJI MCKIAY
BCKTOpaMHU; YMCHHC HCIIOJIb30BAThH BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO

UL pECHICHUA T'COMCTPUYICCKHUX 3aaY U 3aJia4 APYrux y‘Ie6HBIX npeamMEeToOB

13

YMeHue BBIOMPATh OAXOASIIHA METOJI JUIS PEIICHHS 3a/1a4i; TOHMMaHUE
3HAYUMOCTH MAaTE€MaTHKH B HU3YYEHUH NPUPOJIHBIX U OOIIECTBEHHBIX
MPOILIECCOB U SBJICHHM; YMEHUE pACIO3HABATH MPOSIBJICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMaTUUIECKUX

OTKPBITUHA POCCUMCKOM U MUPOBOM MaTEMaTU4YECKON HAYKU




HEPEYEHD 9JIEMEHTOB COIEPKAHUA, ITIPOBEPAEMbIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
11 Harypanbublie u niensie uncina. [Ipu3Haky qeTuMOCTH HETbIX YHCE
12 Paunonanbubie  umcna. OOBIKHOBEHHBIE M JCCATHYHBIE JIpOOW, IPOIICHTHI,
' OeCcKOHEeUHBIE TIEPHOINMYECKIE APOOH
13 Apudmernueckuil KOpeHb HaTypalbHOW cTemneHu. [[eHcTBUS ¢ apupMeTHdecKUMu
' KOPHSIMH HAaTypaJIbHOHN CTEIICHH
14 Crenens ¢ nenbiM nokazatesieM. CTeneHs ¢ pallMoHaIbHBIM NMoKa3aTeneM. CBoiicTBa
' CTCIICHU
15 CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecaTnunbie U HaTypaJIbHBIC JIOTAPUPMBI
JlefictBuTenbHble  yucia.  Apudmernueckue omnepanud ¢ JICWCTBUTEIHHBIMU
1.7 yrcnamu. [Ipubnuxénnble BEIYUCICHUS, TPaBUIa OKPYTJICHUS, MPUKHUJIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoGpa3oBanue BbIpakeHUI
19 KoMruiekcHbie unca
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 enwie 1 1poOHO-palMOHATBHBIC YPABHCHUS
2.2 WppanmoHnaisHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHHS
24 [TokazarenbHbIe U TOTapUPMUUECKUE YPAaBHEHUS
25 Lenwie 1 qpoOHO-panOHATBHBIC HEPABECHCTBA
2.6 WppatmonansHbie HEPaBEHCTBA
2.7 [Toxa3zaTenpHble U JIOTapU(PMUUECKHEe HEPABEHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
29 CucTeMBbl ¥ COBOKYTHOCTH ypaBHEHHUI 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
211 Martpuiia cucteMbl THHEHHBIX ypaBHeHUN. OnpeenuTeNb MaTPUIIbI
3 OyHkuMu U rpaduKu




Oynkius, crnocoObl 3amanus (ynkuuu. ['padux ¢ynkuuu. Bzaumuo oOpatHbIE

3 ¢ynkuuu. Yéthsie u HeuéTHble PyHkuuu. [lepuomumueckue GyHKInu
OOnacte ompesneneHUss W MHOXKECTBO 3HadeHWH ¢yHkiouu. Hymun ¢yHknmm.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymbl U MUHUMYMBI (yHKnud. HawOosibliee W HamMEHbIIEEe 3HAYEHHE
(GyHKIMU HAa IPOMEXKYTKE
33 CreneHHass (QyHKIMS C HAaTypaJbHBIM W II€JbIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHSI N-0il CTeTeH:
3.4 Tpuronomerpuyeckue GyHKINHU, X CBOICTBA U IpadpUKU
3.5 [TokazarenbHas u gorapupmuyeckas yHKINU, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnroTsl rpaduxkoB QyHkuuil. CpoiicTBa  (QyHKUUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aIaHUs ITOCIIEA0BATEIHLHOCTEN
3.8 ApudpmeTrueckas u reoMeTpruecKas nporpeccun. opmyia CII0KHBIX POIIEHTOB
4 Hadana maremMaTiaeckoro aHanmsa
4.1 [IpousBonnas pynkuuu. [IpouszBogHbIe 371€eMEHTAPHBIX PYHKIUI
[IpuMeHeHre TPOM3ZBOJHONW K HCCICIOBAaHUIO (YHKIIMKA HAa MOHOTOHHOCTH |
4.2 sKcTpeMyMbl. Haxoxaenne HauOOJbIIEero 1 HaUMEHBUIETO 3HaueHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuaTterpan
5 MHoecTBa 1 JIOTHKA
5.1 MHO3K€eCTBO, Onepanuu HaJl MHOXkecTBaMu. [{luarpammel Ditiiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCT
6.3 KomOunaTopuka
7 T'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHIKH
74 Tena u MOBEPXHOCTH BpalllEHUS
7.5 KoopauHaTs! ¥ BEKTOPBI
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