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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbI Kypc «Anredpa ¥ Hayaja MaTeMaTHYECKOI'O aHalnu3a» SBISAETCS
OJIHUM M3 HamOoJiee 3HAYMMBIX B IPOrpaMMe CpeIHEro oOIiiero oOpa3oBaHUs,
MOCKOJIBKY, C OJHON CTOPOHBI, OH OOECHeUrnBaeT MHCTPYMEHTAIbHYIO 0azy uis
U3YYEHHUS BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C IpPYrod CTOPOHBI, (popMHUpyeT
JIOTHYECKOE U a0CTPAaKTHOE MBIIIJIEHHE O0Yy4YaroUMXcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTU U JPYTUX
AUCUMIUIMH. B paMmkax naHHOro y4eOHOTO Kypca oOydaromuecs OBJa/IEBaIOT
YHUBEpPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKd, KoTopas (QOpMyJuUpyeT CBOM
JIOCTUXKEHHUS B MaTeMaTHuecKkoi popme.

VY4eOHblil Kypc anreOpbl ¥ Hayal MaTeMaTUYeCKOro aHalh3a 3aKJIabIBaeT
OCHOBY JUIsl YCHEIIHOTO OBJaJEHUS 3aKOHAMU (U3UKHU, XUMHUH, OHOJIOTHH,
MMOHUMAaHUsI OCHOBHBIX TEHACHIUN Pa3BUTHS SKOHOMUKHU U OOUIECTBEHHOM KU3HH,
MO3BOJIAET OPHUEHTUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCHOJIb30BaTh HUX JUIs JalbHEWIIEro oOpa3oBaHUsS U B
IIOBCETHEBHOM XM3HU. B TO e Bpems oBiajeHHe aOCTPAaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIMSMU aireOppl U MAaTeMAaTHYECKOrOo aHallu3a pa3BUBAET
YMEHUE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHHHOCTb, JOKa3bIBATh
YTBEPKJICHHS C MOMOIIBI MHAYKIUU U PacCyXAarTh NEAYKTUBHO, MCIOJb30BATh
0000lIeHNE W KOHKpETHU3alMio, a0CTparupoOBaHUE M aHAJIOIHI0, (opmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHHUE.

B xoxe u3ydenus yueOHOro kypca «AinreOpa M Hayajia MaTeMaTUYECKOTO
aHanu3a» 0O0ydyaroluecs MOJy4YaroT HOBBIM ONBIT PEIICHUsS NPUKIAJAHBIX 3a/ad,
CaMOCTOATEJIBHOTO MOCTPOEHUsI MATEMATHUYECKUX MOJENEN peajbHbIX CUTyaluH,
MHTEPHPETAllMd  MOJYYEHHBIX  pPELICHWH, 3HAKOMATCS C  I[pUMEpamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpUpPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

VY4eOHbI Kypc 007a4aeT 3HAUYUTEIbHBIM BOCIUTATENIBHBIM IOTEHILUAIOM,
KOTOpPBIM pealn3yercd Kak uyepe3 ydeOHbIl wmaTepuan, CHocOOCTBYIOLIUN
(GOpMUPOBAHHIO HAYYHOTO MHUPOBO33pEHUS, TaK M 4Yepe3 crneuuduxy ydeOHOMH
AESITEeIbHOCTH, TpeOyromeld MNpOJODKUTENbHON  KOHILIEHTpAallMM  BHHUMAaHUA,
CaMOCTOSITENIBHOCTH, ~aKKypPaTHOCTM W  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJbTar.

B ochoBe Meronuku oO0yueHHs anredpe M HadalaM MaTeMaTU4YecKOTo
aHaJIK3a JISKUT JeATEIbHOCTHBIA TPUHIIUI O0yUEHHUS.

B crpykrype yuebHOro kypca «Anredpa M Hayajia MaTEeMaTHYECKOIO
aHaJIN3a» BBIJEIICHBI CIEAYIOIINE COAEPKATEIbHO-METOANYECKHE TMHUN: «Hucna
Y BbIUMCIICHUD, «DyHKIMM U rpadukn», «YpaBHEHHs U HepaBeHCTBay, «Havana
MaTeMaTH4ecKkoro aHainmsa», «MHoxecTBa U Joruka». Bce OCHOBHBIE



COJIEPKATEIBPHO-METOANYECKHE JMHUM H3Y4YalOTCs Ha MPOTSDKEHWH JABYX JIET
0o0yueHHUs Ha YPOBHE CPEJIHETO 00I1Iero o0pa3oBaHus, €CTECTBEHHO JIOMOIHSS IPYT
JApyra ¥ TIOCTEIICHHO HACHIIAsCh HOBBIMH TeMaMU H pa3fenamu. JlaHHBINA
y4eOHBIN KypC SIBIIIETCSI HWHTETPATMBHBIM, IIOCKOJBKY OOBenuHsSeT B cebe
coJiep)KaHUE HECKOJbKMX MaTeMaTHYCCKUX JIUCITUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTUUYCCKUN aHalIM3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
noruka u apyrue. [lo mepe Toro kak oOywaromiuecs OBJaneBarOT BcE Oosee
IMIMPOKUM MAaTEMaTHYCCKUM aIapaToM, Y HUX IMOCIE0BaTeIbHO (hopMHUPYETCs U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEMaTHYECKYI MOJIeIb pealbHON
CUTYaIlNH, MPUMCHSTh 3HAHUS, TMOJTYyYEHHBIC TIPH MU3yYCHUH YUeOHOTO Kypca, I
PEIICHHS] CaMOCTOSATEIHLHO CPOPMYITHMPOBAHHON MaTEMAaTHYECKOM 3a7a4M, a 3aTeM
MHTEPIIPETUPOBATH CBOI OTBET.

ConeprkarenbHO-METOUYECKass JTHHUS «YKcia ¥ BBIYMCICHUS» 3aBEpIIACT
(GhopMHpPOBaHNE HABBIKOB HCITOB30BAHUS JICUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTIO 00I1ero oopasoBanus. Ha ypoBHe cpeaHero oO1ero
oOpazoBanusi 0co00e BHUMaHUE yaesieTcss  (POPMUPOBAHUIO  HABHIKOB
palMOHAIBHBIX BBIYMCICHUHN, BKJIIOYAIONIMX B CEOS HCIOIB30BAHUE PA3TUUYHBIX
dbopM 3amMcH YWCIa, YMEHHUE JCNaTh NPHKUIKY, BBIIOJHATH MPHUOIMKEHHBIC
BBIYHCIICHHSI, OIICHUBATh YHCIIOBBIC BBIPAXEHUS, pabOTaTh ¢ MaTeMaTHYECKUMHU
KOHCTAHTaMU. 3HAKOMBIC OOYYalOIMMCS MHOXECTBA HATypajbHBIX, IIENbIX,
paliOHANBHBIX W JICWCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS ~ MHOXKECTBOM
KOMIIEKCHBIX YHCEJ. B KaXkaoM W3 JTHX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cHenu(uueckue 3aJadyd W ONepaluu: JEeJICHHE HaIeo,
OTEpUPOBAHUE OCTATKAMHU HA MHOXXECTBE IIEJIBIX YHCEN, O0COObIe CBOWCTBA
paIMOHATBHBIX U WPPAIMOHAIBHBIX YUCEI, apu(PMETHICCKHIE OIEpaIliy, a TaKKe
W3BJICUCHUE KOPHS HATYpPaJIbHOW CTENEHW Ha MHOXKECTBE KOMILICKCHBIX YHCEN.
bnarogapss mocnenoBaTeNbHOMY PACHIMPEHUIO Kpyra HCHOJIB3YEMBIX YHUCEN |
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHUS JJII PEIICHHs Pa3IMYHBIX 3a7ad
dbopMupyeTcsi TIPEICTaBICHHE O €AMHCTBE MAaTeMaTHUKM KaK HayKH W €€ poiid B
MOCTPOCHUN MOJIENIEH PEeambHOr0 MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHHEe |
KOHKPETH3aITHsI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pPEAM3yeTCs Ha MPOTSHKEHUU BCETO
oOydeHHusi Ha YpPOBHE CpEJHEro OOIIero OO0pa30BaHUA, IMOCKOJIBKY B KaKIOM
pasnene Ilporpammbl MpeaycMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3ajad. B
pe3ynbraTte O0OydYaroImuecs OBJAJCBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
pallMOHAIBHBIX, HMPPAIMOHAIBHBIX, IOKA3aTeIbHBIX, JIOTAPU(PMUUYCCKUX U
TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TakKe 3ajad,
comepxkammx napamerpbl. [lodyueHHbIE yMEHUS UIMPOKO HCIOJIB3YIOTCS TIPH
WCCIICTOBaHNK (PYHKIIMH C TMOMOIIBIO MPOU3BOAHON, TIPH PEIICHUU TPHUKIIATIHBIX
3a/1a4y M 3a7a9 Ha HaXOKJICHUE HAWOOJBINX W HAUMEHBIINX 3HAYCHUHN (DYHKITHH.



JlanHasi conep:kaTesibHas JIMHUS BKJIIOYAeT B ce0s Takxke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Tel 1o  (QopmynaMm, MnpeoOpa3oBaHUsl  PaLMOHAIBHBIX,
MPPalMOHAIbHBIX W TPUTOHOMETPUYECKHUX BBIPAKECHUM, & TAKXKE BBIPAKCHHI,
CoJiepKallluX CTEeNeHW M Jjorapudmsl. bmaronaps uzydeHuro anreOpanyueckoro
Marepuanga  MPOUCXOIUT  JajbHEWIEe  pPa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOrO MBIIUICHUS 00ydYaromuxcs, (pOpMUPYIOTCS HAaBBIKM J€IYyKTUBHBIX
paccyxaeHuid, paboThl C  CHMBOJBHBIMH  (opMamu,  MNPEICTaBICHUS
3aKOHOMEpPHOCTEH U 3aBHUCUMOCTEM B BHUJE PABEHCTB U HEPABEHCTB. AureOpa
npeasaraetT A(PGEeKTUBHbIE HWHCTPYMEHTHI IS pEUIeHUS MPakTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIrJIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpbHo-MeTOAUYECKass JHHUS «DYHKIIMK W TpaduKkm» TECHO
neperieTaeTcs ¢ APYTMMH JIMHUSMU Y4eOHOTro Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 33J]a€T MOCIEA0BATEIHOCTh U3yUYeHHs MaTepuania. M3yueHue cTeneHHou,
MOKa3aTeIbHOM, JTOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMIA, UX CBOWCTB
U TpadUKoOB, UCIONb30BaHUE (YHKIMHA JUIsl pEHIeHUs 3a7a4 U3 JPYTruX y4eOHBIX
PEeIMETOB U PeabHOM JKU3HU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM AHAIIU30M,
TaKk U C pElIEHUWEM ypaBHEHUM W HepaBeHCTB. [lpu »TOoM Oonblloe BHUMaHHE
yaensercss GopMUPOBaHUIO YMEHUSI BhIpaKaTh (HOpMyJaMy 3aBUCUMOCTH MEXTY
pa3NTUYHBIMA BEJIIMYMHAMHU, HUCCIIENOBATh IMOJTY4YEHHBbIE (YHKIUU, CTPOUTH UX
rpaduku. MaTtepuain 3Toi copepKaTeIbHOW JUHUU HAlEJIeH Ha Pa3BUTHE YMEHUMN
M HaBBIKOB, TO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIy BEIMYMHAMU B
paznuyHOi (opMe: aHAIUTUYECKOW, rpadudeckor u cioBecHO. Ero m3ydenwue
CIIOCOOCTBYET PAa3BUTHUIO QJITOPUTMHUYECKOTO  MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIIMH, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxxarenpHass nuHus «Hayama MareMaTuyeckoro aHajan3a» IMO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK W MPUKIAIHBIX 3ajad,
JOCTYITHBIX OOYYalOIMMCS, TaK KaK y HUX TMOSBISIETCS BO3MOXXHOCTH CTPOHTH
rpa@uKy  CIOXKHBIX (PYHKIUH, ONpeNeNsiTh HX HauOOJbIINE W HAUMEHbBIIHE
3HAYCHUS, BBIUYUCIATH IUIOMAAA (QUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTU H
YCKOpeHHusl TmporeccoB. JlaHHas coaepkareiabHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TMOCTPOEHUSI MaTEMaTUYECKUX MOJENIed peajbHbIX CHUTYaIlUH,
MO3BOJISIET HAXOJUTh HAWIy4YIllee pEeIIeHWEe B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAaMH MaTE€MaTUYECKOI0
aHajau3a CHOCOOCTBYET pa3BUTUIO a0CTPaKTHOTO, (OPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUW paCMO3HABATH MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHUKE U HCKyccTBe. OOywaromuecs y3HAIOT O
BBIJIAIONIUXCS pe3yJibTaTaxX, MOJIYUYECHHBIX B XOJE pa3BUTHUS MaTEMaTHKU Kak
HAyKH, 1 00 UX aBTOpax.



ConeprkareabHO-METOAUYECKas JIUHUS «MHOXECTBa M JIOTUKa» BKJIIOYAET B
ceOs  DIEMEHTHl  TEOPUM  MHOXKECTB M MAaTeMaTH4YeCKOW  JIOTHKH.
TeopeTHKOMHOKECTBEHHBIE MPECTABICHUSI MPOHU3BIBAIOT BECh KYpC IIKOJIHHOU
MaTEMaTUKH U TpeJiaraloT HauboJjee YHUBEPCATbHBIN SI3bIK, OOBEAUHSIONINN BCE
pas3zienbl MaTeMaTUKA U € TIPUII0KEHUH, OHU CBS3BIBAIOT Pa3HbIC MATEMAaTUIECCKHEC
IUCHMIUIMHBL W WX TpPUIIOXKEHUsT B eamHoe menoe. [losromy BaxHO OaTh
BO3MOXXHOCTh OOydYaromemMycss IOHHUMaThb TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOW MaTEMaTHUKH U UCIOJIb30BaTh €r0 ISl BBIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TIPH3HAKOM MATEMAaTHKH KaK HayKd CJIeAyeT IPU3HATH
CBOMCTBEHHYIO €M CTpPOrocTh OOOCHOBaHUW U CIIEIOBAHUE OMNPEACIEHHBIM
OpaBWJiaM  TIOCTPOEHHUSI  JIOKA3aTeNbCTB.  3HAKOMCTBO € DJEMEHTaMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJaroIuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKIIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B yuebHOM Kypce «AnreOpa W Havalla MAaTeMAaTHYECKOTO aHaJIU3a»
NPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJEIMPOBAHUS, KOTOPbIE MPHU3BAHbI
crocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUSI MOJEIEH peabHBIX
CUTyalluii, MCCIEMOBAaHUS JTHX MOJIENe C TOMOMIBIO ammapata anreOpsl u
MaTEeMaTUYECKOT0 aHalli3a, WHTEPIPETAlly MOIYYEHHBIX pe3yJbTaToB. Takue
3aJlaHus BIUIETEHBI B KQXbIA U3 Pa3esioB MPOTrPaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4e0HOT0 Kypca HIMPOKO HCIONB3YeTCs ISl pelieHHs] MpUKIagHbIX 3amad. [Ipu
peIIEeHNH  pealbHBIX  MPaKTUYEeCKHX  3a7ad  oOydaromuecss  pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIb30BaTh  aHAJOrMI0, 0000maTh MW  KOHKPETU3UPOBATH  MPOOIIEMY.
JlesiTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS NPUKIATHBIX 3a7ad
OpraHu3yeTCs B MPOLIECCE U3YUEHHsI BCEX TEM YUEOHOro Kypca «Anredpa 1 Hadana
MaTEeMaTUYECKOTO aHaJTN3ay.

Ha wusydyenme ydebHOro Kypca «Anrebpa W Hayajga MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJICIIO).

COJEP KXAHUE OBYYEHMUAA
10 KVIACC

Yucsia 1 BbIYUCICHUA

Paunonansupie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JIPOOHU, MPOLICHTHI,
OeckoHeuHble mepuogudeckue aApodu. [IpumeHenwe apoOell W MPOIEHTOB IS
peLIeHUS MPUKIIAIHBIX 3a7a4 U3 PAa3JIMYHbIX OTPACiEH 3HAHUM U PEaJIbHOW KU3HMU.

JlelicTBUTENbHBIE 4YHWCHA. PalnMOHaNbHBIE W HMPPALMOHAIBHBIE YHCIA.
Apudmernueckue omnepauud C  JACUCTBUTENbHBIMH  4YHMCIaMU.  MoOAyib



JEHUCTBUTEIBHOIO YKCIa U ero cBoicTBa. [IpubnmkEHHbIE BBIYUCICHUS, TTpaBUiIa
OKpYIJIEHUS, IPUKHUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUM.

Crenenp ¢ wmenbiM mokazareneM. buHoMm HerotoHa. Hcnosb3zoBaHue
noaxosie (opMbl 3aMUCU IEUCTBUTEIBHBIX YUCEN VISl PELICHUS TPAKTUYECKUX
3a7a4 U MPECTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaIbHOM CTENEHU U €ro CBOMCTBA.

Crenenb C palMOHAJIBHBIM MOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
NEHUCTBUTENBHBIM MTOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecaTuunbie M HaTypalbHbIC
Jorapu(MBl.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC,
ApPKKOCUHYC M apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKAECCTBEHHBIE MPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCUIIbHBIE ypaBHEHUsI W ypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
pelIeHnEe HEPaBEHCTRA.

OCHOBHBIE METOJIbI PEIICHUS LETBIX U JPOOHO-PAITMOHAIBHBIX YPABHCHHUHA H
HEpPaBEHCTB. MHOTOWICHbI OT OJHOW IEpPEMEHHOW. JleJleHne MHOTOWwIeHa Ha
MHOTOWIEH ¢ octaTkoM. Teopema be3dy. MHOrowieHsl ¢  LEJIBIMU
koappurmentamu. Teopema Buera.

[TpeoOpazoBaHms YUCITOBBIX BRIPAKEHUH, COIEPIKAIINX CTETICHA U KOPHH.

NppanunonanbHbie ypaBHEHUSI. OcHOBHBIE METO/Ibl pelieHus
MPpPalHOHAIBHBIX YPABHCHUMU.

ITokazaTenbHbie ypaBHEHUA. OCHOBHBIE METOABl PEUICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BRIpAKEHUH, COACPIKAIIIX JIOTAPUDMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI penieHus
norapu(pMHUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoOMETpU4ECKUX YPABHEHU M.

Pemienne cucrteM NMHEHWHBIX ypaBHEHHWHA. Marpuia CHCTEMBI JIMHEHMHBIX
ypaBHeHUHI. Omnpenenurenb MaTpPUlbl 2X2, €ro TreOMETPUYECKHIl CMBICT H
CBOMCTBA, BBIYHCIICHUE €0 3HAYEHWs, IPUMEHEHUE ONPEACIIMTENS Ul PEIICHUs
CUCTEMBl JIMHEHMHBIX YpaBHECHUH. PenieHue NpUKIAIHBIX 3a1a4 C [OMOIIBIO
CUCTEMBl JIMHEMHBIX YypaBHEHUU. lccnenoBaHue TIOCTPOEHHOM MOJEIU C
ITIOMOILIBIO MATPHUIL] U ONIPEIEIUTEIIECH.

ITocTtpoenne maremMaTHYECKUX MOJEIECH PEeallbHOM CUTyalUud C ITOMOIIBIO
YPAaBHEHH M HEpPaBEHCTB. [[puMeHEHME ypaBHEHUN W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7a4 W 3a7a4 M3 Pa3jIu4HbIX 00JlacTeld HAayKu M pealbHOU
KU3HHU.



DYyHKIUH U TPAPUKHU

Oynkuus, crnocoObl 3amaHus (QyHkuuu. Bzaumuo oOpaTHble (QyHKUIHU.
Komnosumms  ¢yskuuid. 'padux ¢yHKIMUA. DneMeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB GyHKITUH.

ObnacTh ompeneieHus © MHOXKECTBO 3HaueHMi (yHKkumu. Hymm QyHkmmw.
[TpomexxyTku 3HaKOTOCTOSIHCTBA. YETHBIE U HeuéTHBIE QyHKIMU. [lepuognaeckue
¢bynkuun. IIpoMexxyTkn MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI
¢dbyukiuu. Hanbonbiee nu HauMeHblee 3Ha4eHUs! (PYHKIIMU Ha MPOMEKYTKE.

Jluneiinasi, KBagpaTuuHas M JAPOOHO-TUHEHHAs (QYHKIUU. DIIEMEHTApHOE
MCCIIEJIOBAHHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHasi pyHKIMSI C HaTypaJIbHBIM U 1I€JIbIM Moka3ateieM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpauK KOpHS n-Ooil CTENeHW Kak (PYHKIUU OOpaTHOMN
CTEIICHH C HATYPaJIbHBIM [TI0KA3aTEIIEM.

[TokazatenbHast u jorapupmuyeckas PyHKIIMU, UX CBOMCTBAa U TpaUKH.
Hcnonb3oBanue rpadukoB (GYHKIMM ISl pEIICHUS] YpaBHEHUI.

TpuroHomerpryeckass OKpPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(yHKLHI YUCIOBOIO apryMeHTa.

QO YHKIMOHAIbHBIE 3aBUCUMOCTH B PEATIBbHBIX MTPOLIECCAX U SBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayvajia MaTeMaTH4eCKOI0 aHAJIM3a

ITocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHMs IOCJIEAOBATCIBHOCTEH. MeTton
MaTeMaTU4eCKOM UHIYKLIHH. MOHOTOHHBIE u OTrpaHUYCHHBIC
MTOCJEA0BATENBHOCTH. VCTOpUS BO3HMKHOBEHHS MAaTEMATHUYECKOIO AHAIM3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudmernueckas 1 reoMeTpuyeckas nmporpeccuu. beckoneuHo yObIBaroIas
reomerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH reOMEeTpUUECKON
nporpeccur. JIMHEWHBIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno €. @opMyra CI0KHBIX
npoueHToB. Vcnosib30BaHWE TMPOTPECCHM Uil  PELIEHUsS pPealbHbIX —3a/1ad
MIPUKJIATHOTO XapaKTepa.

HenpepreiBHble (QyHKIIMM W WX CcBoicTBa. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHknui. CBoiicTBa (YHKIIUNA HENPEphIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB Uil PEUIEHUs HEpaBeHCTB. l[IprMeHEHMe CBOWCTB HENPEPBIBHBIX
GbyHKIU 1715 peuieHus 3aaay.

[lepBas u BTOpas npousBogHble PyHKIMHU. Onpeesnenne, reOMeTpUUECKUi 1
bu3znyecKnii CMBICI MPOU3BOAHOMN. YpaBHEHHE KacaTeIbHOM K rpaduKy QyHKIUU.

[IpousBoaHble  3JIEMEHTApHBIX  (DYHKIIMIA. [IponsBomHas  CyMMBl,
MPOU3BEEHUS, YACTHOIO U KOMITO3UIIMU (PYyHKIUH.

MHokecTBa U JIOTHKA

MHOX€eCTBO, OmepalMd HaJ MHOXECTBAMH W HUX CBOWCTBa. Jlmarpammsbl
Oitnepa—Benna. IIpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO —ammapara JJis



ONKCAaHUS PEANBHBIX MPOLECCOB M SBICHUMN, NPU PEIIEHUU 3aJad W3 JPYTuX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTEMaTHYECKOTO0 OOBEKTa, CIENCTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCHUJIBHBIE YPABHEHHS.

11 KJIACC

Yucjia v BbIYUCICHUS

Harypanbubie u uensie uncna. [I[pumeHeHne nNpu3HAKOB JAETUMOCTH LEIbIX
qyuces, HauOonpImuii oomwmii aenurens (namee — HOJI) m HamMeHbllee ooOiee
kpatHoe (nanee — HOK), octarkoB mo moaysto, anroputmMa EBkiauaa st penieHust
3a/1a4 B LENbIX YHACTAX.

Kommnekcaple uncna. AnreOpanyeckass U TpUTOHOMETpUYECKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4Yucia. ApudmeTHdeckue Omepanuu ¢ KOMIUIEKCHBIMU
yuciaamMu. M3o00pakeHre KOMIUIEKCHBIX YHCEJI Ha KOOPJIWHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oil cTeneHu U3 KOMIUIEKCHOrO uucna. [Ipumenenune
KOMITJIEKCHBIX YHCET IS PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa ¥ COBOKYNHOCTh YpaBHEHHUH U HEPAaBEHCTB. PaBHOCWIbHbBIE
CUCTEMBI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTRA.

OTOéop  KOpHEl  TPUTOHOMETPUYECKMX  YPaBHEHHMM C  TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHne TpUroHoMeTpU4eCcKUX HEPaBEHCTB.

OcCHOBHbIE METOJAbl PEIICHHS] TMOKA3aTENbHBIX M JIOTAPUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METOBI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELICHUS] CUCTEM M COBOKYIHOCTEW pAIlMOHAIBHBIX,
HppalMoHaIbHbIX, TOKA3aTEIbHBIX U JOTapu(PMUIECKUX YPaBHCHUH.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

IIpumeHenne  ypaBHEHWMH, CUCTEM W HEPABEHCTB K  PELICHHIO
MaTeMaTUYeCKUX 3a7a4 W 3a7ad U3 PA3INYHbIX 00JacTell HAyKHM U pealbHON
AKU3HU, UHTEPIPETALUA TOTYYEHHBIX PE3YJIbTATOB.

DOyHkuMH U rpapukn

I'padpux xommozunuu dyHkuuid. ['eomerpudeckue oOpa3bl ypaBHEHUN H
HEPABEHCTB Ha KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKINU, UX CBOMCTBA U IpadUKH.

['padmyeckue MeTONBI peUICHHUs ypaBHEHUN W HepaBeHCTB. | 'paduueckue
METO/Ibl PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Ucnons3oBanue rpadukoB GQYHKIUNA AJIsI UCCIETOBAHUSI MPOIECCOB U
3aBUCUMOCTEH, KOTOPBIC BO3HHUKAIOT MPU PEIICHUH 33Ja4 U3 JIPYTUX YYEOHBIX
IPEAMETOB U PEATbHOM KU3HMU.



Havana maTeMaTH4eCKOro aHAJIM3a

[IpumeHneHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl.  HaxokneHue  HaubonpIIero W HAUMEHBLIETO  3HauY€HUH
HENPEepPbIBHON (QYHKIIMU HA OTPE3KE.

[IpumeHeHrne NOPOW3BOAHOM I HAXOXKIACHUS HAWIYUIIero pemeHus B
NPUKIAAHBIX 3a/adax, I ONpENEJCHUsT CKOPOCTM M YCKOPEHHMs mpolecca,
3a1aHHOTO (HOPMYJION WK rpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBoOOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuUi. [IpaBuiia HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. ['eomeTpuyeckuid CMbICH MHTETpalIa. BeruucieHue onpeaenéHHoro
uHTerpana no popmysne Horotona-JlenOuua.

[IpumeHeHue uHTErpana il HAXOXKACHMS IUIOMIAEed IJIOCKUX GUryp u
00BEMOB T€OMETPUUYECKUX TEJI.

[Ipumepsl pemeHud nud@epeHIralIbHbBIX ypaBHEHUH. MareMaTtnyeckoe
MOJICTIMPOBAHUE PEATBHBIX MPOLECCOB C MOMOMIbIO  Au(depeHInaIbHbIX
YPaBHEHUI.

[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJITEBPA 141 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O OBII[ET'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) IrPaKIAHCKOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YJArOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHICKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUM,
NpoleAyp TpakJAaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI U JIPYTro€), yMEHHUe
B3aMMO/JICHCTBOBATh C COLUMUAIBHBIMM HMHCTUTYTAMH B COOTBETCTBHM C WX
(GyHKUIUSIMHU ¥ HA3HAYCHHUEM;

2) NAaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW UIACHTUYHOCTH, YBOKCHHS K
MPONUIOMY Y HACTOSIIIEMY POCCUHUCKON MATEMATHUKH, IEHHOCTHOE OTHOLICHHE K
TOCTUKECHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKOM MATEMATUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTHXKCHHH B JPYrUX HayKaxX, TEXHOJOTHsX, chepax
AKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA: OCO3HAHUE JTyXOBHBIX

[IEHHOCTEH POCCUICKOTO Hapoa, CHOPMUPOBAHHOCTh
HPABCTBEHHOTI'O CO3HAHUSI, dTUYECKOTO MOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JOCTHKEHUW HAYKH U JIEATEIIbHOCTBIO YYEHOIO, OCO3HAHUE



JUYHOTO BKJaJa B TOCTPOCHUE YCTOMYMBOTO Oyayiiero; 4) 3CTeTH4ecKOro
BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAs 3ICTETUKY MAaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUH, pacCy ACHUI, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IM4HbIX BUJIOB HCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHUS:

cOpPMHPOBAHHOCTh YMEHHUS TNPUMEHITh MaTeMaTUYeCKUE 3HaHUS B
HMHTEpecax 3J0pOBOro U 6€30MmacHoro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3JI0pPOBbIO (370pOBOE MHUTaHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATUI U
OTIIbIXa, peryiisipHas Qu3nyeckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CIIOPTUBHO-03JOPOBUTEIBHON €SI TENBHOCTBIO;

6) Tpy10BOI0 BOCIMTAHMSA:

TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYAOIIOOUs, HHTEpec K
pasnmuuHbiM  chepaM  OpodecCHOHANBHON  JEATENIbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynyimieid mpodeccuu | peaJu30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIaHbI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4eCKoMy  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) IKOJOrH4e€CKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh  DKOJIOTHYECKON  KYyJIbTYphbl, TOHUMAaHUE BIUSHUSA
COI[MATIbHO-D)KOHOMUYECKUX IMPOLECCOB HA COCTOSIHUE MPHUPOJHON M COLUMAIBbHOU
Cpenbl, OCO3HAHUE TJIO0ATBHOTO XapaKTepa dKOJIOTHYECKUX MpoOieM, OpUeHTAIUs
HAa TIPUMEHEHHUE MaTeMaTHYECKUX 3HAHWUW MJIA peElieHus 3a7a4 B o00JiacTu
OKpY>Karollel Ccpeabl, IUIAHUPOBAaHUE IIOCTYNKOB UM OLEHKA HUX BO3MOKHBIX
MOCJIEACTBUI JIJIS1 OKPY>KaIOILLEH CPe.Ibl;

8) HeHHOCTH HAYYHOI' 0 TO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAYKH ©  OOIIECTBEHHOW  MPaKTHKWA, MOHUMAaHUE
MaTEeMaTUYeCKOM HAayKH Kak cQepbl 4YeIOBEYEeCKOW MAEeSTENbHOCTH, ITAloOB €&
pa3BUTHA M 3HAYUMOCTU I PA3BUTUS LMBUJIW3ALMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU U MaTEeMAaTHYEeCKOM KyJIbTYpOHM KakK CpEeICTBOM IIO3HAHUS MUDPAa,
FOTOBHOCTh OCYILIECTBIISITh MPOECKTHYIO M HCCIEIOBATEIbCKYIO JIESITENbHOCTh
WHJIMBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe JeiiCTBHS
Ba3oBble Jjoruuyeckue geiicTBUA:



BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKN MaTEeMaTHUYECKUX
OOBEKTOB, TOHSTHHA, OTHOLUEHUN MEXIY NOHATUSIMU, (POPMYJIUPOBATH
onpeaeeHus MOHATHIA, yCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KiacCU(HUKaLUH,
OCHOBaHUs AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIN3a;
BOCIIPUHUMATh,  (HOpPMYIHpPOBaTH U peoOpa3oBbIBATh CYXKIACHUS:
YTBEPAMUTEIbHbBIE U OTPULIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;
BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TPOTUBOPEUUS B
(dakTax, TaHHBIX, HAOTIOICHUSX U YTBEPKICHUSIX, PEJIaraTh KpUTESPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNIA; J€JIaTh BEIBOBI C
UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUYEHHN IO aHaJIOTuU; MPOBOJUTH
CaMOCTOATENbHO JIOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUM (MpsSMble U OT
MPOTUBHOI0),  BBICTpaWBaTh  apryMEHTAllMIO, IMPUBOJUTH  MPUMEPBI U
KOHTPIPHUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE CYXIEHHS W BBIBOJIbI; BBIOMPATH
croco0 pemeHus: yueOHOM 3a1aun (CpaBHHUBATh HECKOJIBKO BapUaHTOB PEIICHHUS,
BbIOMpaTh HauOoyiee TMOAXOISAIIMI C Y4ETOM CaMOCTOATENBHO BbIJICIEHHBIX
KPUTEPUEB).

Bba3oBble ncciieqoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BONPOCHl KAK HCCIENOBATEIbCKUM HHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh  BOMPOCHL,  (UKCUPYIOIIME  MPOTHBOpEYUE,  Mpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TO3ULMUI0, MHEHHWE; TMPOBOAUTh CAMOCTOSTENBHO CIUIAHMPOBAaHHBIN
AKCIIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOro 00bEKTa, SABJICHHUS, MTpoliecca,
BBISIBJICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH, SBJICHUSMH, IPOLIECCAMU;
CaMOCTOATENbHO (OPMYIUPOBaTh OOOOIIEHHUS U BBIBOJABI MO pe3yJibTaTaM
MPOBEAEHHOIO  HAONIOAEHUS, MCCIENOBaHUSA, OLIEHUBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BHIBOJAOB M 00OOLIEHUI; MPOrHO3UPOBATH BO3MOMKHOE
pa3BUTHE MPOLECCA, & TAKKE BbIABUTAThH
IPEINOI0XKEHHUS O €ro Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmaumeii:

BBISIBIISITH Je(UIUTHI HTHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BONPOC W JJIA pEHIeHWs 3ajaud; BbBIOMpaTh HWHGOPMAIMIO U3 HCTOYHHKOB
pa3IMYHBIX THUIOB, aHAJU3HPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
HH(DOPMAIMIO Pa3IUYHBIX BUAOB M (OPM TIPEICTABICHUS, CTPYKTYpPHUPOBATH
uH(pOpPMAIINIO, TPEICTABIATH €€ B pa3IMYHBIX (hopmax,
WUTFOCTPUPOBATH FpapUueCcKy;

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOSITEJIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBUSA

O0menue:

BOCIIPHHUMATh U ()OPMYJIUPOBATH CY)KJICHUS B COOTBETCTBHH C YCIOBUSAMU H
IeIIMU  OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U MHCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy PEIICHHs 3aJadH,
KOMMEHTHPOBATH MOJYYSHHBIN PE3yIbTaT; B X0JIe 00CYKJICHUS 3a]aBaTh BOIIPOCHI
0 CYIIECTBY OOCYKJIaeMOH TEMBbI, MPOOJIEMBbI, periacMoi 3aJavr, BBICKA3bIBATh
UJCH, HalleJICHHbIE Ha TIOMCK pCIISCHUS, COIMOCTABIATh CBOU CYXKICHHUS C
CYXXJIEHUSIMH JPYTUX YYACTHUKOB JUajiora, 0OHApyXMBaTh Pa3Iudre U CXOJICTBO
MO3UIINH, B KOPPEKTHOU (hopMe (popMyIupoBaTh pa3HOIIACHs, CBOU BO3PAKCHUS;
NPEJICTAaBIIATh PE3yJIbTaThl PEIICHUS 3a/Jadd, SKCICPUMEHTa, HCCIICIOBAHMUS,
MPOEKTa, CAMOCTOSITEIIPHO BHIOWpATh (OpMaT BBICTYIUICHHS C Yy4Y€TOM 3a7ad
MPE3EHTAIUU U OCOOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS

Camoopranusanus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a]a4H, BRIOUpATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(MOpMAITUH.

CaMOKOHTPOJIb, SMOIUOHAIbHbI HHTEJJIEKT:

BIIAJICTh  HAaBBIKAMHU  TO3HABaTEIbHOW  pediieKkcuu KaKk  OCO3HAHUA
COBEpIIIAEMBIX JICUCTBUN W MBICITHTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJIETh
crocobaMu CaMOTIPOBEPKH, CAMOKOHTPOJSl TpoIllecca W pe3yjbTara pemieHus
MaTEeMaTUYeCKON 3a/lau; MPEIBUACTh TPYMHOCTH, KOTOPHIE MOTYT BO3HUKHYTH
MIpU PEIICHUU 3a/7a4d, BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX
OOCTOSTENLCTB, JaHHBIX, HAWIEHHBIX OIMMOOK, BBIABICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE pE3yJIbTaTa IEIM W YCIOBUSAM, OOBSCHATH NPUYUHBI
JTOCTIKCHUS WJIM HEAOCTHIKEHUS PE3YyJIbTAaTOB JEATEILHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAas 1eSITEIbHOCTD:

MOHMUMATh W HUCIIOJIb30BaTh MPEUMYINECTBA KOMAHAHOW U WHIUBUIYaTbHOU
paboTel TpH pelmIeHWHd Y4YeOHBIX 3a/Jady, MNPUHUMATh Ie7h COBMECTHOM
JESATENHHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pabOThI, pacrpeacisaTh
BHUIIBI paboT, JOTOBapHWBATHCSA, OOCYXIaTh TIPOIEeCC W pPe3ylbTar pPaboThI,
00001aTh MHEHHS HECKOJBKUX JIIOJICH; ydacTBOBAaTh B TPYMNMIOBBIX (opmax
paboThl (00CYykAeHUS, 0OMEH MHEHUM, «MO3TOBBIC IITYPMbI» U UHBIC), BHITIOJIHSIThH
CBOIO YacTh PabOThI M KOOPAWHHPOBATH CBOW JEHCTBUS C JPYTUMU UJIECHAMU
KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIJIa B OOIIHMI MPOAYKT MO KPUTEPHUSM,
c(hOpMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBUSI.



INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydenuss B 10 kJjacce o0Oy4arOIIMICSA TOJYYUT CICAYIOIIUE
MpeMETHBIC PE3YJbTaThl M0 OTACIBHBIM TeMaM paboyed MporpaMmbl yu4eOHOTO
Kypca «Anredpa U Hauajla MaTeMaTUYECKOr0 aHATU3ay:

YucJia v BbIYUCIEHUS

CBOOOJHO ONEPHPOBATh IMOHATHSMH: PallMOHAIBLHOE YHCIIO, OCCKOHEYHAas
nepuoAudeckas ApoOb, TMPOIEHTHI, HPpaAlMOHATLHOE YHCI0, MHOXXECTBA
pallMOHAIBHBIX M JCHCTBUTENIBHBIX YHUCEN, MOMAYJb JACHCTBUTEIBHOTO YMHCIA;
MPUMEHSITH APOOU Y MPOIEHTHI AJI pElISHUs MPUKIAIHBIX 3a7a4 U3

pa3IUYHBIX OTpaciedl 3HAHMM M pPeaNbHON KU3HU;, MPUMEHSTh NPUOTMKEHHBIC

BBIUNCIICHUS, IIPABUJIA OKPYIJICHUS, TPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYMCIICHUN;

CBOOOJHO OMNEpPUPOBATH IMOHSATUEM: CTEMEHb C IEJbIM I[OKa3aTelleM,
MCITI0JIB30BaTh MOIXOAUTYI0 POpMY 3alUCH JEHCTBUTEIbHBIX YHCEI IJIsl peLIeHuUs
MPaKTUYECKUX 3aJad M TNPEJICTaBICHUs [aHHBIX; CBOOOJHO ONEPHPOBATH
MOHSATHEM: apU(METUYECKUM KOPEHb HATypaJIbHON
CTENEHU; CBOOOJHO OMNEPUPOBATH TOHSITHEM: CTENEHb C PAIMOHAIbHBIM

nokasareyiieM; CBOOOJHO ONEpUpPOBaTh MOHATHSAMHU: JOrapupm 4Hcia,

NECATUYHBIE U
HaTypajbHbIEC JIOrapu(Mbl; CBOOOHO OMEPUPOBATH MOHATUIAMH: CUHYC, KOCHHYC,

TaHI'€HC, KOTAHT€HC
YUCJIOBOTO apryMeHTa; ONEPUPOBATh IOHATHUSAMU: APKCUHYC, ApPKKOCUHYC U

aApPKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOIHO OMIEPUPOBATH MOHIATHUIMU: TOXKIAECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHHS U YPaBHEHUS-CIIEACTBUSA, PABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHSTh Pa3IMYHbIE METOBI PEIICHUS PAIIHOHATLHBIX U TPOOHO-
pAalMOHAJIBHBIX YPAaBHEHUM, NPHUMEHATh METOJI HWHTEPBAIOB JUISI PELICHUS
HEPAaBEHCTB, CBOOOJHO ONEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOU
NEPEeMEHHOM, MHOTOWIEH C IEeJNbIMA KOI(P(PUIUEHTaMH, KOPHH MHOTOYIICHA,
MIPUMEHATh JEJICHUE MHOIOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u
Teopemy Buera s pemienus 3ana4; cBOOOAHO ONEPUPOBATH NOHATUSAMU: CHCTEMA
JUHEWHBIX YypaBHEHUM, MATpHUIlA, ONPEACIUTENb MATpUlbl 2 X 2 U €ro
F€OMETPUYECKUI CMBICI, HWCIIOJIb30BaTh CBOWCTBA OMNpeAeNUTeNs 2 X 2 i
BBIYMCJIEHUSI €T0 3HAYEHUs, NPUMEHATH ONPENCIUTENN I PELICHUS CUCTEMBbI
JMHEWHBIX YPABHEHHM, MOJIECIINPOBATh PEAbHBIE CUTYallMU C IOMOIIBIO CHCTEMBI
JIMHEWHBIX YPABHEHUM, HCCIIEI0BATH IIOCTPOCHHBIE MOJEIH C IOMOILBIO MATPHUIL U



onpenenuTeNied, HWHTEPHPETUPOBATh TMOJYUYEHHBIA pE3yibTaT; HCIOJIb30BaTh
CBOMCTBA JACHCTBUI C KOPHIMU JIs TpeoOpa30BaHUs
BBIPKEHUI; BBITIOJNHATH MPEOOpPa30BaHUS UYKCIOBBIX BBIPAKEHUN, COJEpIKAIIUX

CTETICHHU C
parroHaIbHBIM ITOKa3aTeNeM;

UCII0JIb30BaTh CBOMCTBa norapupmMoB JUTSt nmpeoOpa3oBaHUs
gorapuMUYECKUX  BBIPOKEHUW;  CBOOOJHO  ONEPUPOBATH  IMOHSATUSIMH:
UppaIMoHaIbHbIe, TTOKa3aTeNbHBIE U JIOTApU(MUIECKUE YPaBHEHUS, HAXOIUTh UX
pellIeHus] C TMOMOIIBI0 PAaBHOCHIBHBIX TMEPEXOIO0B WM OCYIIECTBISS MPOBEPKY
KOpHEW;

MPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI IS MPeoOpa3oBaHMs
TPUTOHOMETPHUUECKUX  BBIPAKEHUH;  CBOOOJHO  ONEPUPOBATH  MOHITHEM:
TPUTOHOMETPUYECKOE YpPaBHEHHME, NPUMEHATh HEOOXOAUMbIE (OPMYJIbI IS
pEIICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX YPABHEHMI, MOJEIUPOBAThH
pealibHble CUTYyallud Ha SI3BIKE anreOpbl, COCTABISATh BBIPAKCHHUSA, YpPaBHEHHUS,
HEPAaBEHCTBA M0 YCJOBHIO 3aJaydd, HCCIEA0BAaTh TIOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM arrapaTa ajareopsl.

DOyHkuuM U rpapukn:

CBOOOJTHO OTEPUPOBATH MOHATUAMH: (DYHKIIHUS, CIIOCOOBI 3aanusi (QYHKIIHH,
B3aMMHO O0OpaTHble (GYHKUMHA, KOMIO3ULMS (QYyHKUUH, Tpaduk GyHKUIUH,
BBITIOJIHATh AJIEMEHTapHbIe MpeoOpa3zoBaHusi TpadukoB (QyHKIUNA; CBOOOIHO
OTIEpUPOBAThH MOHATUAMU: 00JIACTh ONPEEICHNUS U MHOKECTBO
3HauUeHUN (YHKIMH, HYJIU QYHKIUHA, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA; CBOOOIHO
ONEPUPOBATh TIOHATHUSAMHU: YETHBIE W HEYETHBIE (YHKIMH, TEPHOANYECKHE
(YHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl U MUHUMYMBI
byHKkIMKM, HaOOJbIIEE W HAaUMEHbBIIEE 3HaueHWE (PYHKIMM HA TPOMEKYTKE;
CBOOOJHO ONEPUPOBATH MOHATUSMU: CTeNeHHas (QYHKIHUS C HaTypajdbHBIM U
HENbIM TOKa3aTreneM, TpaduK CTENeHHOW (QYHKIMH C HATypalbHBIM U IICIBIM
nokasaresieM, rpauk KOpHS Nn-0il CTENeHHW Kak (PyHKIHMH OOpaTHOM CTENEHU C
HATypaJbHBIM TIOKA3aTeNIeM; OTIEpUPOBATh MOHATUSIMU: JIMHEWHAS, KBapaTHIHAS U
JIpOOHO-TMHEHHAS
(GyHKIIUH, BBIOJHATH 3JE€MEHTApHOE HCCIEIOBAaHUE M MOCTPOCHUE UX TPa(HUKOB;
cBOOOZIHO OmepupoBaTh MOHATHSMM: [OKa3zaTeiabHass U JorapupmMuyeckas
GYHKIIMM, WX CBOMCTBAa W TpadWKH, HCIONB30BaTh WX TpadUKH IJS PEIICHUS
YpaBHEHUU;  CBOOOJHO  OMEPHPOBATh  MOHATHUSAMHU:  TPUTOHOMETPHYECKAsS
OKPY’KHOCTb,

ONpeAeNieHue  TPUTOHOMETPUYECKMX  (PyHKIMHA  YHCIOBOTO  apryMEHTa;
UCIIONIb30BaTh Tpaduku (PyHKIMNA Ui UCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU pelIeHUH 3a/ad U3 APYTUX Y4YEOHBIX IMPEAMETOB U PEaJbHOW JKU3HHU,



BbIpaKaTh  (QopMylaMH  3aBUCUMOCTH  Mexay  BeiauuuHamu;  Hawauma
MaTeMaTH4eCKOro aHAJIM3Aa:

CBOOOJTHO OINEpPUPOBATH TMOHATUAMH: apumeTHUecKkass U TeoMeTpUYecKas
nporpeccusi, 06CKOHEUHO YOBIBAIOIIAs TEOMETPUUIECKAs MPOTPECCHs, THHCHHBIA 1
AKCIIOHEHITUATBHBIN POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABIICHUE
O KOHCTaHTE; WCIOJb30BaTh NPOTPECCHM JUIS PEIICHUS pPealbHbIX 3ajia4y
PUKIIATHOTO
XapakTepa;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: TTOCICTOBATEIIHHOCTD, CIIOCOOBI 3aTaHMS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE W OrPAaHUYEHHBIE TOCIEIOBATEIILHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUS MATEeMAaTHMYECKOro aHalu3a Kak aHalu3a
OCCKOHEYHO MAJIBIX; CBOOOHO ONEPUPOBATH MOHATHSAMU: HEIIPEPHIBHBIC (DYHKITHH,
TOYKH
paspeiBa rpaduka GYHKIUM, AaCUMIOTOTHI Tpaduka (YHKIUH; CBOOOTHO

OIepUpPOBaTh MOHATHEM: (QYHKIIMS, HEITPEPHIBHASI HA OTPE3KE,

MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUHN ISl pelIeHus 3a7ad; CBOOOHO

OTIEpUPOBATh MOHITHIMU: TIEPBAsi U BTOPAsi MPONU3BOTHBIC
byHKIMA, KacaTeabHas K rpaduKy (yHKIWUW, BEIYUCIATH MPOU3BOIHBIE CYMMBEI,

MIPOU3BEICHUS, YACTHOTO U KOMITO3HUITHH
IBYX (DYHKIUMH, 3HATh MPOU3BOJHBIC JJIEMEHTAPHBIX (PYHKIUH; HCIIOIh30BaTh

TCOMETPUYCCKUMA B (PUBHUESCKUM CMBICIT IIPOU3BOTHON IS
peIIeHMS 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOHO  OMEPHpPOBATh  IMOHATHUSMHU:  MHOXKECTBO, OMNEPAMA  HAJ
MHOKECTBAMU; UCIIOJIH30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCaHUS

peaTbHBIX

IIPOLIECCOB U SBJIICHUM, TIPU PEIICHUM 3aJad U3 JAPYTHX Y4eOHBIX MPEJIMETOB;

CBOOOTHO OTIEPUPOBATH MOHATHUSAMH: ONIPEACIICHNE, TECOpEMa, ypaBHCHHE-
CJIEICTBHE, CBOMCTBO MaTEMAaTUYECKOTO 00BEKTA, I0KA3aTEIHCTBO, PABHOCUIIHHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJjacce oOydarommuiics MOJYYUT CIEAYIOLINE
IpeIMETHbIE PE3yJIbTaThl MO0 OTICIbHBIM T€MaM pabouell MporpaMMbl yueOHOTO
Kypca «Anredpa u Hayajla MAaTeMaTUYECKOr0 aHaAITU3a:

Yucji1a v BbIYUCJICHUSA

CBOOOJHO ONEPUPOBATH TMOHATUSMU: HATypaJIbHOE M 1IEJI0€ YHUCJIO,
MHOKE€CTBA HATYPAJIbHBIX W LEJIBIX YMCEN, WCIOIb30BaTh NMPHU3HAKU JIEIUMOCTH
uenbix yucen, HOJ[ u HOK nHaTypanbHbIX unceln JUisl pelieHus 3aay, IPUMEHSTh
anroput™m EBKIMIa; CBOOOJHO ONEPUPOBATH MOHATHEM OCTaTKa MO MOJYIIO,
3alUChIBaTh



HaTypaJIbHbI€ YHMCJIa B PA3JIUYHBIX NO3UIMOHHBIX CUCTEMAaX CUUCIIEHHUS; CBOOOIHO
OMEepUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCJIO M MHOXKECTBO KOMIUIEKCHBIX
YuceNl, MPeACTaBIsATh  KOMIUIGKCHbIE  uuciaa B anreOpanueckod  u
TPUTOHOMETPUUYECKON (hopMe, BBINOIHATH apu(PMETUUYECKUE ONEpali C HUMHU U
MU300paXkaTh HA KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

cBOOOJIHO ONIEPUPOBATh MOHATUSMU: UPPALMOHAIbHbIE, IOKA3aTENIbHbIE U
jgorapuMUUECKUE HEPABEHCTBA, HAXOAWUTh WX PEUIEHHS C  IOMOIIBIO
PAaBHOCWIBHBIX IEPEXO0JIOB; OCYLIECTBIATH OTOOp KOPHEW TpU PEIICHUH
TPUTOHOMETPUUECKOTO  yYpaBHEHHSA;  CBOOOJHO  ONEPUPOBATH  IMOHSITHEM
TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHITb HEOOXOAUMBIE (OPMYJIBI IS
pElIeHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB; CBOOOJHO
OMEepUpPOBaTh MOHATHSIMHU: CUCTEMA M COBOKYIHOCTh YPAaBHEHH W HEPaBEHCTB,
PAaBHOCWJIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS] CUCTEMBI U
COBOKYIIHOCTEH  palMOHAIbHBIX,  HPPALMOHAIBHBIX,  IIOKA3aTEIbHBIX U
norapu(pMUUYECKUX YpaBHEHUIN U HEPABEHCTB;

peuarthb paloHasbHbIE, MppalMOHAIIbHBIE, MOKa3aTeJbHBIE,
jgorapuMuuecKue U  TPUTOHOMETPUYECKHE YpaBHEHHMsI U  HEPaBEHCTBA,
coJiepKallie MOAYJIM M MapaMeTpbl; NPUMEHATb rpaduueckue MeTonbl s
pelIeHNs] YpaBHEHUI U HEPaBEHCTB, a
TAaKXKe 3a7a4 C IapamMeTpaMH; MOJEIUPOBAaTh pPEAJIbHbIE CUTyallud Ha S3bIKE
anreOpbl, COCTaBIIATh BBIPAXKEHUS, YPABHEHHS, HEPABEHCTBA U UX CHCTEMBI IO
YCIOBHIO 3a/aud, HCCIEA0BaTh IIOCTPOEHHBIE MOJEIN C HUCIHOJIb30BAaHUEM
anmapara aareOpbl, THTEpIPETUPOBATH MTOJIYUEHHBIN pe3yJbTar.

DYyHKIUH U TPAPUKU:

CTPOUTH T'paprKy KOMIIO3ULIMH (PYHKIIUI C MOMOIIBIO 3JIEMEHTAPHOTO
HCCJIEIOBAHMS M CBOMCTB KOMIIO3UIIMH JIBYX (DYHKLHI; CTPOUTH T'€OMETPUUECKUE
o0pa3bl YpaBHEHUH M HEpPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH; CBOOOJHO
OINIEPUPOBATH MOHATUSAMU: T'Ppa(UKH TPUTOHOMETPUUECKUX
GyHKIUN; TPUMEHATh QYHKIUH JUISl MOJICITUPOBAHUS U UCCIIEOBAHUS PEATIbHBIX
IIPOLIECCOB.

Havaya maTeMaTH4eCKOro aHAIM3A:

UCTIOJI30BaTh MPOU3BOAHYIO IS UCCIIEIOBAaHUS (PYHKIIMH HA MOHOTOHHOCTb
M D3KCTPEMYMbl; HaXOJAWTh HauOOJbIllee W HAUMEHbIIEE 3HAYEHUS (PYHKIUU

HEIPEPHIBHOM Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOJHYIO JUIsl HAXOXKICHHUS HAWIY4YIEro pEIICHHs B
NPUKIAAHBIX, B TOM YHCJIE COLUUAJIbHO-DKOHOMHUYECKHX, 3ajadax, I
ONpEENEHUs] CKOPOCTH M YCKOPEHMs Ipolecca, 3aJaHHOTro (OpMyJIoNn WiIH
rpadukoM;



CBOOOJHO  OINEPUPOBATH MOHATUSAMH: TIEPBOOOpA3Has, ONpeAeIEHHBIN
WHTETpajl, HaXOJIUTh NEPBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUH W BBIYUCIATH
uHTerpan mo ¢opmyne Hrrorona-JIeiiOHMIIa; HAXOAUTH TUIOMIAN TUIOCKUX (UTYP
U 00BEMBI TEJ C MOMOIIBIO UHTETPaIa; UMETh MPEJACTaBICHUE O MATEMATHYECKOM
MOJICTITMPOBAHUY HA IPUMEPE
coctaByieHust TudepeHITNaIbHBIX YPABHEHHI; pENIaTh MPUKIIAIHbIC 3aa91, B TOM

YUCJIE COLUATIBbHO-YKOHOMUYECKOTO U

(1)I/I3I/ILI6CKOFO XapakTepa, CpCACTBAMA MAaTCMATHYCCKOI'O aHAJIN34d.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne

HaumeHnoBaHue pa3jenoB M TeM NPOrpaMMbl

KoanuecTtBo 4acoB

DuieKTpoHHbIE (LU poOBBIE)

3HAHUN

KonTposabHble
n/n Bcero o0pa3oBaTesIbHbIe pecypchl
padoThI

MHOoXecTBO JeHCTBUTEIBHBIX qHCe.
MHuorounensl. PanuoHanbHble ypaBHEHUS H .
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX YPaBHEHHI 24 1 http://www.edu.ru/index.ph
Oynkiun u rpaduku. CrenenHast QyHKIHS C _
LeJTEIM [IOKA3aTeNeM 12 1 http://www.edu.ru/index.php
ApudmeTrnuecKknii KOpeHb N-0i CTETICHH. _

15 1 http:/www.edu.ru/index.php
UppanmonanbHble ypaBHEHHS
[TokazarenpHas ¢pynkius. [lokazarenbHbie _

4 ypaBHeHHs 10 1 http://www.edu.ru/index.php
Jlorapupmuyeckast GyHKIHS. .
b 18 1 http://www.edu.ru/index.php
orapu(pMUUecKue ypaBHEHHS

TpuronomeTpuiecKkue BbIpAKEHUS U .
ypABHEHHS 22 1 http://www.edu.ru/index.php
[TocnenoBaTtenbHOCTH U MPOTPECCUU 10 1 http://www.edu.ru/index.ph
HenpepsiBabie ¢ynkmum. [IpousBognas 20 1 http://www.edu.ru/index.php
[ToBTOpeHME, 0000IICHHE, CUCTEMAaTU3AITUS

5 1 http://www.edu.ru/index.php
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11 KUIIACC
KoanyecTBo 4acos
Ne HanmveHoBaHue pa3/1e10B U TeM IPOrPaMMBbI JaexTpoHHble (MU poBbIe)
KonTposabHbie
n/n Bcero o0pa3oBaTesibHbIE pPecypchl
padoTsI
Uccnenoranue GyHKIUH ¢ TOMOIIBIO http://www.edu.ru/index.php
MIPOU3BOJTHOM 22 1 http:/www.ege.edu.ru/
http://www.edu.ru/index.php
2 [TepBooOpasHast U MHTETPAT 12 1 httn://www.ege.eduru/
I'paduxu TpuroHoMeTpU4YeCKUX (QyHKIHH. http://www.edu.ru/index.php
TpuroHOMeTpUYECKIEe HEPABEHCTBA 14 1 http://www.ege.edu.ru/
HppaunoHanbHbie, MOKa3aTeNbHBIE U http://www.edu.ru/index.php
4 norapuMuIeCKre HEpaBEHCTBA 24 1 http:/www.ege.edu.ru/
http://www.edu.ru/index.ph
KommnekcHbie uncna 10 1 http:// eoe.eduru/
http://www.edu.ru/index.php
6 HatypanbsHbie U LIEbIE YKCTIa 10 1 httn://www.ege.edury/
Cucrembl palMOHAIBHBIX, HPPAIIMOHATBHBIX .
7 MOKA3aTEeNbHBIX U JOrapru(PMHUYECKUX 12 1 http://www.edu.ru/index.ph
ypaBHEHHit http://www.ege.edu.ru/
http://www.edu.ru/index.php
3aiauu ¢ napaMeTpaMu 16 1 http:// eoe.eduru/
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[ToBTOpEHME, 0000ITICHUE, CHCTEMATH3AIUS
3HAHHUH

16
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OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

136



http://www.edu.ru/index.php
http://www.edu.ru/index.php
http://www.ege.edu.ru/
http://www.ege.edu.ru/




INIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBo 4acos
No 1t/ T JnekTpoHHbIe HU(POBbIE
°n/m eMa ypoka
P Beero Kontpoabneie o0pa3oBaTe/ibHBIE PeCypPChl
padoTsI
1 Huarpammbl Diinepa-Benna 1 0 http://sbiryukova.narod.ru
[[MHoO>ecTBO, Onepaiyy Hai MHOKECTBAMHU U .
2 X CBOBCTRA 1 0 http://sbiryukova.narod.ru
[IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO _
3 ATIAPATA /TS PENICHUST 327144 1 0 http://www.edu.ru/index.php
Panmonansubie urcna. OOBIKHOBEHHBIC U
4 JeCSITUYHbIE APOOU, MPOLIEHTHI, OECKOHEYHbIE 1 0 http://www.edu.ru/index.php
TIEPHOAMUYECKUE TPOOH
Panmonansabie uncna. OOBIKHOBEHHBIE U
5 JeCSITUYHBIE APOOU, MPOILIEHTHI, OECKOHEUHbIE 1 0 hitps://math-ege.sdamgia.ru
MIEPUOANYECKUE TPOOH
[Tpumenenue apoOeit 1 MPOLEHTOB JIsI pEIIeHUs http://www.ege-
6 MPUKIIAHBIX 337129 1 0 trener.ru/otveti_trig_upr.php#
. http://www.ege-
7 Bxo/1H0ii MOHHTOPHHT 1 0 trener.ru/otveti_trig_upr.php#
HeucTBuTenbHble 4ucaa. PanuoHalbHBIE U _
ttp: .edu. .php
8 HPPAIHOHATHHBIE YHCITA 1 0 http://www.edu.ru/index.ph
9 ApudmeTrnueckue oneparmu ¢ . 0 http://www.ege-

HGP‘ICTBI/ITCHLHBIMH qucJjiaMu

trener.ru/otveti_trig_upr.php#
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Moaynb AEHCTBUTENBHOTO YHCIIA U €TO CBOMCTBRA

10 https://math-ege.sdamgia.ru
11 [TpubnmkEHHBIE BBIYUCIICHUS, NpaBHiIa http://www .kokch kts.ru/cdo/index.htm
OKpYTJICHUS, PUKUIIKA U OIICHKA pe3yJIbTaTa
BBIYHCIICHU
OCHOBHBIE =~ METONIBI ~ pENICHUS  IENbIX |
12 00HO-paIMOHANBHBIX YPaBHEHUN U hilpo/iwww.coc-
P pall P trener.ru/otveti_trig_upr.php#
HEPaBEHCTB
OCHOBHBIE ~ METOJBl  pEHICHUS  LENbIX U
13 JIPOOHO-PAIIOHANIBHBIX YPAaBHEHUH U http://www.kokch kts.ru/cdo/index.htm
HEPaBEHCTB
OCHOBHBIE ~ METOJBl  pEIICHUS LENbIX U
14 JpOOHO-paITMOHATIFHBIX YPABHEHUN U https://math-ege.sdamgia.ru
HEPaBEHCTB
MHorousnessl OT OJHOM NEPEMEHHOM.
15 Jlenenne MHOrodYlIeHa Ha MHOTOWIEH C http://www.kokch.kts.ru/cdo/index.htm
octaTtkoM. Teopema besy
MHOT04JICHBI ¢ IIEIBIMU KO3 PHUIIHEHTaMH. .
16 T http://www kokch.kts.ru/cdo/index.htm
eopema Buera
17 Pewienne cucrem NUHEHHBIX YpaBHEHUM http://www.edu.ru/index.ph
. . http://www.ege-
18 Pewienne cucrem NUHEHHBIX YpaBHEHU

trener.ru/otveti_trig_upr.php#
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Marpuriia cUCTEMBI TUHEWHBIX YPaBHEHUN.
Onpenenurens MaTPHIIBI 2X2, €ro

19 TeOMeTPHIECKHiT CMBICI 1 CBOTCTBA; http://www.kokch.kts.ru/cdo/index.htm
BBIYUCIICHHE €T0 3HAUCHHS
Onpenenurens MaTpuilbl  2X2,  €ro

20 rEOMETPUYECKUN CMBICT M CBOMCTBA; http://www.ege-
BRIYHCIICHIE €10 3HAUCHS trener.ru/otveti_trig_upr.php#
[Ipumenenne ompenenuTens IUisl PEIIeHUs .

21 CHCTEMEI TMHEHHbIX yPABHEHHI http://www.kokch.kts.ru/cdo/index.htm
Pemienve mpuknagHbIX 3a7ad ¢ TOMOIIBIO )

22 CHCTEMBI TMHEWHBIX YPABHEHUI htps://math-ege.sdamgia.ru
Pemienne mpuknagHbIX 3a7ad ¢ TOMOIIBIO )

23 CHCTEMBI TMHEHHbIX yPABHEHHit http://www.kokch.kts.ru/cdo/index.htm
Kontpoabnas padoraNel:
"PanuoHaJbHbIE YPaBHEHUA ) _

24 nepasencrsa. CHCTEMbI  JHHEHHbIX http://www.kokch.kts.ru/cdo/index.htm
ypaBHeHuii"
OyHKIHA, CTIOCOOBI 3a1aHusT (PYHKITUH.

25 B3anmuo obpatabie pyakimn. Kommosumwst http://www.edu.ru/index.php
GbyHKIHN
I'padux GbyHKIHN. DJeMeHTapHbIC .

26 npeoGpazoBanms rpaduKos byHKIHi http://www.kokch.kts.ru/cdo/index.htm
OO6nacTh ompezeneHus U MHOXECTBO

27 3HaueHW QyHknuu. Hymu dyHKImMM. http:/fwww.ege-

HpOMC)KyTKI/I 3HaK IIOCTOAHCTBa

trener.ru/otveti_trig_upr.php#
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Yéruble u HeuéTHbIe PyHKIMU. [lepuonuueckue

28 ¢yskumn.  IIpomexyTku http://www.edu.ru/index.php
MOHOTOHHOCTH (DyHKIIUH
MakcuMyMBbl 1 MUHUMYMBI (DyHKITHH.

29 HauGosbliee 1 HaNMEHbIIEE 3HAUCHHE htp://www.ege-
(bYHKIHH Ha MPOMERYTKE trener.ru/otveti_trig_upr.php#
JIuneitHas, KBaJpaTHYHAas U IPOOHOTUHEHHAs )

30 bysKrmH https://math-ege.sdamgia.ru
DneMeHTapHOEe UCCIIE0OBAHNE U TOCTPOSHUE )

31 rpabuKoB 5THX dyHKIHI http://www.kokch.kts.ru/cdo/index.htm
DneMeHTapHOEe UCCIIE0BAHNE U TTOCTPOSHUE

. ttp: . kts.

32 rpadHKOB YTHX dyHKIHI http://www .kokch.kts.ru/cdo/
CrereHsb C 1eNIBIM TToKa3zaTesieM. buHom .

33 HefoTona http://www.edu.ru/index.php
CreneHb ¢ 1ienpiM okaszareneM. bunom

34 HEIOTOHA http://alexlarin.net
CreneHHast QyHKINS C HATYPATBHBIM U IIEITBIM

35 nokazateneM. E€ cBolicTBa U rpaduk htp://wrorw.kokch.kis.ruedo/
Kountpoabnasi padotra Ne2: "Crenennas .

36 dynscunsi. Eé croiicTa u rpaduk” http://www.edu.ru/index.php
Apudmernueckuii KOpeHb HaTypaJIbHOU ]

37 CTEIICHI 1 €I CBONCTRA http://www .kokch.kts.ru/cdo/index.htm
ApudmeTnueckuil KOpeHb HATYpaJbHOM

38 http.//www.kokch.kts.ru/cdo/

CTEIICHU M €r0 CBOMCTBA
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[IpeobpazoBaHms UNCIOBBIX BBIPAKECHUH,

39 COZICPKAIIHX CTETCHH H KOPHH http://www.edu.ru/index.php
[IpeoOpazoBaHus YHCIOBBIX BRIPAKCHHIHA, .

40 COMEPKAIIIX CTETEHH H KODHI http://alexlarin.net
[IpeoOpa3oBanmst YUCIOBBIX BRIPAKEHHH, .

41 COZICPKAIIX CTETCHN H KOPHH http://www.edu.ru/index.php
Wppanuonaneusle  ypaBHeHus. (OCHOBHBIE

42 METOBI pemeHus HppalliOHAIBHBIX http://www.kokch.kts.ru/cdo/
YpaBHEHHI
Wppanmonansusie  ypaBHeHUs. (OCHOBHBIE

43 METO/IbI pemeHnA HppalliOHAIBHBIX http://www .kokch.kts.ru/cdo/index.htm
YpaBHEHUI
Uppanmonansubie  ypaBHeHHs. (OCHOBHBIE

44 MCTO/bI peneHus HppallHOHAIBHBIX http://www.edu.ru/index.php
YpaBHEHU

45 PaBHOCUITBHBIE TIEpEXO/ABI B PEIICHUH http://alexlarin.net
HPPANMOHATILHBIX ypaBHEHUH
PaBHOCHIIbHBIE TTEPEXOIBI B PEIICHUN .

46 HPPAIHOHATHHEIX YPABHCHE http://www.edu.ru/index.php
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT '

47 HPPAITHOHATHHBIX YPABHCHHIH http://alexlarin.net
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT _

48 http.//www.edu.ru/index.php

MppalMOHaIbHBIX YPABHEHUN
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CpoiicTBa M rpaduk KOpHS N-0i CTENneHU

49 KaKk  (GyHKUMH  OOpaTHOH — CTemeHH ¢ http://www.kokch.kts.ru/cdo/
HaTypaJIbHBIM IOKa3aTeIeM
CpoiictBa M rpaduK KOpHS N-Of CTENeHH
50 KaKk  GyHKuME  OOpaTHOM  cTeneHH ¢ http://www kokch.kts.ru/cdo/index.htm
HaTypaJIbHbIM [OKa3aTeIeM
KonTtpounnas padora Ne3: "CpoiicTBa u
51 rpaguK KOpHsi -0l CTenenu. http:/www.edu.ru/index.php
Hppanuonaiabubie ypaBHenus'"
CreneHs ¢ palioHAIbHBIM IIOKA3aTeNeM U eé _
. tp://sbiryu . .
52 CBOMCTRA http://sbiryukova.narod.ru
CreneHsb ¢ palOHAILHBIM [TOKa3aTeseM U e )
. tps: -ege. gia.
53 CBOMCTRA https://math-ege.sdamgia.ru
CreneHs ¢ palluOHAJIBLHBIM [TOKA3aTeNIEeM U €€ _
54 CBOMHCTBA http://www.edu.ru/index.php
[TokazarenpHas pyHKIHSA, €€ CBOMCTBA U TpaduK )
55 https://math-ege.sdamgia.ru
Vcnonb3oBanue rpaduka GyHKIUH 115 )
. tps: -ege. gia.
56 e — https://math-ege.sdamgia.ru
Ucnons3oBanue rpaduka GyHKIMU i )
" tps: -ege. gia.
57 R https://math-ege.sdamgia.ru
ITokazarenbHble ypaBHeHHs. (OCHOBHBIC
58 METObI pereHus MOKa3aTeIbHbIX

YpaBHEHUI
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[TokazatenbHble ypaBHeHUs. (OCHOBHBIE

59 METOABI peIICHUA II0Ka3aTEIbHBIX 0 http://www.edu.ru/index.php
YpaBHEHHUI
IToka3arenbHple ypaBHeHHs. (OCHOBHBIE

60 METOBI peneHus MOKa3aTeIbHbIX 0 https://math-ege sdamgia.ru
YpaBHEHHI
Kourpoannas padora Ned4: "[loka3arenbHast

61 ¢ynknus. [lokaszaTeabHble ypaBHeHus" 1 http://sbi ova.narod.ru

62 Jlorapudm umcna. CpoiicTBa norapudma 0 https://math-ege.sdamgia.ru

63 Jlorapudm yucna. CpoiictBa norapudma 0

64 Jlorapudm uncna. CpoiicTBa norapudma 0 http://www.edu.ru/index.php

65 JlecsiTuaHbIe W HATypaJbHbIE JOTapu(pMbI 0 https://math-ege.sdamgia.ru

66 JlecATHUHBIC ¥ HATypalbHbIEC JIOTapH(MBI 0 http://sbiryukova.narod.ru
IIpeoOpa3oBanue BbIpakeHUI, COAEPKALINX

67 rrorapubMer 0 https://math-ege.sdamgia.ru
IIpeoOpa3oBanue BbIpaKeHUI, COAEPKALIIX

68 JIorapUpMBI 0 https://math-ege.sdamgia.ru
IIpeoOpa3oBanue BbIpakeHUI, COAepKALINX .

69 rorapubMer 0 http://www.edu.ru/index.php
Jlorapudmuueckas pyHkius, e€ cBolcTBa U

70 rpadux 0 https://math-ege.sdamgia.ru
Jlorapudgmuueckast pyHKIMsL, €€ CBOWCTBA U

71 rpadux 0 https://math-ege.sdamgia.ru

72 UcnonwszoBanue rpaduka QpyHKIUU 11 0 https://math-ege.sdamgia.ru
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pElICHNS ypaBHEHUIN

73

Wcnonp3oBanue rpaduka GyHKIAA IS
pellIeHUs] ypaBHEHUN

http:/www.edu.ru/index.php

74

Jlorapugmuyeckue ypaBHeHUs. OCHOBHBIE
METObI pelieHus norapupMUIECKUX
ypaBHEHUN

https://math-ege.sdamgia.ru

75

Jlorapudmuueckne ypaBHeHHs. OCHOBHBIC
METO/TbI peleHus JorapuMUIECKIX
ypaBHEHUHN

http://sbiryukova.narod.ru

76

Jlorapudpmuueckue ypaBHeHus. (OCHOBHBIE
METO/TBI pereHus norapupMUIECKUX
YpaBHECHHU

https://math-ege.sdamgia.ru

77

PaBHOCHJIbHBIE IEPEXO/IbI B PEILICHUU
JIOrapu(pMHUUECKUX YPaBHEHUH

https://math-ege.sdamgia.ru

78

PaBHOCWIIbHBIC TIEPEXO/IbI B PEIICHUT
jorapu(pMUUECKUX YpaBHEHUN

https://math-ege.sdamgia.ru

79

Kourposannas padora NeS:
"Jlorapupmuyeckass GyHKIUS.
Jlorapudmuyeckue ypapHeHus'"

https://math-ege.sdamgia.ru

80

CuHyc, KOCHHYC, TAaHI€HC M KOTAaHI€HC
YHMCIIOBOTO apryMeHTa

http:/www.edu.ru/index.php

81

CuHyc, KOCHHYC, TaHI€HC U KOTAHI'€HC
YHICIIOBOTO apryMeHTa

https://math-ege.sdamgia.ru

82

ApKCHHYC,  apKKOCHHYC M  apKTaHI'€HC
YHCIIOBOTO apryMeHTa

http://www .kokch.kts.ru/cdo/
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ApKCHHYC,  apKKOCHMHYC U  apKTaHI€HC

https://ege-

83 YHUCJIOBOrO apryMeHTa study.ru/ru/ege/materialy/matematika/
84 TpuronomeTrpuueckas OKpYKHOCTb, https://math-ege.sdamgia.ru
OTpeiesIeHIEe TPUTOHOMETPUYECKUX
(YHKINI YUCIIOBOTO apryMeHTa
Tpuronomerpuueckas  OKPY>KHOCTb,
85 ONPEACICHUE  TPUTOHOMETPUYCCKUX http://www.kokch.kts.ru/cdo/
(YHKINH YUCIIOBOTO apryMeHTa
%6 0 https://ege-
CHOBHBIC TPHIOHOMCTpHUCCKHE (OPMYJIEI study.ru/ru/ege/materialy/matematika/
g o https://ege-
7 CHOBHBIE TPHTOHOMETPHUECKHE (OpMyIILI study.ru/ru/ege/materialy/matematika/
88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI http:/www.ege.edu.ru/
%9 o https://ege-
CHOBHbIE TPUIOHOMETpHUECKHE (OpMYIIEL study.ru/ru/ege/materialy/matematika/
[IpeoOpazoBaHne TPUTOHOMETPHUECKUAX https://ege-
20 BBIPAKEHUI study.ru/ru/ege/materialy/matematika/
[IpeoOpazoBanue TPUTOHOMETPHUUECKUX . )
91 BBIPAKEHE viddeouroki.net
[IpeobpazoBaHne TPUTOHOMETPHUECKUAX _
92 BBIpAKCHHT https://math-ege.sdamgia.ru
[IpeoOpazoBaHue TPUTOHOMETPHUUECKUX
93 BBIPAKCHH http://www.kokch kts.ru/cdo/
. https://interneturok.ru/article/urokimatematiki
94 Pemienne TpUroHOMeTpUYECKUX YpaBHEHUI
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https://ege-

% Pemenue TpUroHOMETPHICCKHX ypaBHCHHIi 0 study.ru/ru/ege/materialy/matematika/

96 Pemienre TpUroHOMETpUYECKUX ypaBHEHUI 0 ttp://www.rustest.ru/ege/

97 Pemenne TpuroHoMeTrpuuecKkux ypaBHEHUI 0 http://www.kokch.kts.ru/cdo/

98 Pemenne TpUroHOMETpHUYECKUX ypaBHEHUI 0 https://math-ege.sdamgia.ru

99 Pemenne TpuroHoMeTpHueCKUX ypaBHEHUI 0 https://ege-

study.ru/ru/ege/materialy/matematika/

100 Pellenrne TpUroHOMETpUYECKUX YpaBHEHUH 0 http://www.edu.ru/index.php
Kounrtposannas padora Ne6:

101 "TpuroHoMeTpHYECKHE BBIPAKEHHS H 1 http://www.kokch.kts.ru/cdo/
TPUTOHOMeTpHYecKHe ypaBHeHus "
ITocnemoBaTeILHOCTH, CIIOCOOEI

102 3ajaHusl IocjefoBaTesbHOCTe. Meton 0 viddeouroki.net
MaTeMaTUYeCKOW HHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIE

103 nocienoBaresnbHocTy. VicTopus aHanusa 0 https://math-ege.sdamgia.ru
0ECKOHEYHO MaJIbIX

104 Apudmerrnueckast mporpeccust 0 https://math-ege.sdamgia.ru

105 I'eomerpuyeckas mporpeccus 0 ttp://www.rustest.ru/ege/
beckoHeuHO yObIBaroIIas reoMeTpudeckas

106 porpeccust 0 http:/www.ege.edu.ru/
Cymma 0OECKOHEYHO yObIBaromien )

107 0 http://www.edu.ru/index.php

T€OMETPUYECKOI MPOTPeccHr
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JIMHEWHBIN 1 3KCITOHEHIINAIBHBIN POCT.

https://ege-

108 Yucio e. opMyiia CI0XKHBIX IPOIIEHTOB study.ru/ru/ege/materialy/matematika/
JIMHEWHBIN 1 3KCITOHEHIIMAIBHBIN POCT.
109 http://www.kokch.kts.ru/cdo/
UYucno e. PopMmyia CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccuu Ajs pelieHus )
110 peanbHBIX 3a7a4 MPUKIATHOTO XapaKTepa hitp:/ .edu.ny/index.ph
KonTposbnas padora Ne7:
111 "I " http://www kokch kts.ru/cdo/
0CJIe0BATEJILHOCTH U NPOrpeccuu
112 HenpepriBHble (yHKIIMHN U X CBOHUCTBA https://math-ege.sdamgia.ru
Touka pa3pbiBa. ACUMITOTHI TPaQHKOB https://interneturok.ru/article/urokimatematiki
113 GbyHKIMN
CpoiicTBa (h)yHKINI HETIPEPHIBHBIX HA ' )
114 oTpeske viddeouroki.net
CaoiicTBa (hyHKIMI HEPEPHIBHBIX HA )
115 otpesKe http://www.edu.ru/index.php
MeTo HHTEpBAJIOB 1S PELICHUS
116 HEPABEHCTR http://www.ege.edu.ru/
MeTo uHTEpBAJIOB 7S PELICHUS .
117 HEPABEHCTR http://www.edu.ru/index.php
MeTon UHTEPBAIOB JIs pEIICHUS https://ege-
118 HEPABEHCTB study.ru/ru/ege/materialy/matematika/
IIpuMeHeHne CBOMCTB HEIIPEPHIBHBIX )
119 (byHKIHi LTS perenns 3aau http://www.edu.ru/index.php
[IpumeHeHne CBOMCTB HEMPEPBIBHBIX .
120 https://math-ege.sdamgia.ru

(bYHKIMIA JUTST perieHust 3a1a4
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121

[lepBast u BTOpast MPOU3BOIHBIC (PYHKIMU

http://www.edu.ru/index.php

OmnpeneneHue, reOMETPUUECKUI CMBICI

https://interneturok.ru/article/urokimatematiki

122 TIPOU3BOTHOMN
Onpenenenue, pu3nyecKuii CMBICI )

123 [POH3BOHOM http://www.edu.ru/index.php
YpaBHEeHHE KacaTeIbHOHN K TpapuKy _

124 https://math-ege.sdamgia.ru
byHKIIN
YpaBHEeHHE KacaTeIbHOHN K TpapuKy

125 (yHKIHH ttp://www.rustest.ru/ege/

{ . https://ege-

26 IIpoussonuble deMEHTAPHEIX (yHKIUH study.ru/ru/ege/materialy/matematika/

127 [Tpou3BoaHBIE AMEMEHTAPHBIX (YyHKINI http://www kokch.kts.ru/cdo/
IlpousBomHass  cyMMBbl, [POU3BEACHUS, https://ege-

128 YaCTHOTO ¥ KOMIO3MIIUHU (PYHKITHIA study.ru/ru/ege/materialy/matematika/
[TpousBonHas CYMMBI, MIPOU3BEACHUS,

129 YaCTHOTO ¥ KOMIIO3ULIUH (DyHKITHIA htp://www.ege.edu.r/
[TpousBomHas CYMMBI, MIPOU3BEICHUS, )

130 YACTHOTO H KOMTIO3HIHH dyHKIHi https://math-ege.sdamgia.ru
KounrpoJnnas padora Ne§: )

131 " " https://math-ege.sdamgia.ru

IMpousBoaHas

[ToBTOpenue, oboOIIeHNE, CUCTEMaTH3ALUs

132 SHAHWIA: "ypaBHeHI/IH" http://www.ege.edu.ru/
[ToBTOpeHme, 0000IIeHNE, CHCTEMAaTH3AITHS )

133 sHanwmit: "OyHKIHK" https://math-ege.sdamgia.ru

134 Hrorosass koHTpOJbHAsE padoTa https://math-ege.sdamgia.ru



http://www.edu.ru/index.php
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.edu.ru/index.php
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://www.rustest.ru/ege/
http://www.rustest.ru/ege/
https://ege-study.ru/ru/ege/materialy/matematika/
https://ege-study.ru/ru/ege/materialy/matematika/
https://ege-study.ru/ru/ege/materialy/matematika/
https://ege-study.ru/ru/ege/materialy/matematika/
http://www.kokch.kts.ru/cdo/
http://www.kokch.kts.ru/cdo/
https://ege-study.ru/ru/ege/materialy/matematika/
https://ege-study.ru/ru/ege/materialy/matematika/
https://ege-study.ru/ru/ege/materialy/matematika/
https://ege-study.ru/ru/ege/materialy/matematika/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

135 HroroBasi koHTpOIbHAsE padoTaNe9 1 0 https://math-ege.sdamgia.ru
[ToBTOpeHME, 0000IICHHE, CHCTEMAaTH3aITUS )
136 o 1 0 https://math-ege.sdamgia.ru
3HAHHH
OBLIEE KOJIMYECTBO YACOB I10
IMPOTPAMME 136 ?
11 KITIACC
KosuyecTBO 4yacon DuekTpoHHBIE HU(PPOBHIE
Nent/ T o0pa3oBaTe/IbHbIE
o n/m eMa ypoka
yp Beero KonTposbHble pecypebl
padoTsbI
[IpumeHeHne nporu3BOIHOM K
1 MCCIIC/JOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb 1 0 http://www.edu.ru/index.php
1 DKCTPEMYMBI
[IpumeneHre Mponu3BOAHON K
) UCCIJICIOBAHNIO (PYHKIIMH HA MOHOTOHHOCTh 1 0 https://math-ege.sdamgia.ru
U DKCTPEMYMBbI
IIpumeHeHne Mpor3BOAHOMN K
3 UCCIICIOBaHNIO (PYHKIINH HA MOHOTOHHOCTh 1 0 http://www.numbernut.com/
Y DKCTPEMYMBI
[TpumeneHre Mponu3BOAHON K
4 UCCJICIOBAaHNIO (PYHKIIMH HA MOHOTOHHOCTh 1 0 http://www.ctege.ore/
1 DKCTPEMYMBI
[Ipumenenue mpor3BOAHOMN K
5 MCCIIC0BaHNIO (DYHKIHI HA MOHOTOHHOCTD 1 0 http://www.kokch.kts.ru/cdo/

U KCTPEMYMBbI
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BxoxgHoii MOHUTOPHHT

http://www.edu.ru/index.php

Haxoxnenne HanOOJIBIIIETO u
HAUMCHBINIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

http://mathege.ru

Haxoxnenne HanOOJIBIIIETO u
HAUMCHBINIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

https://math-ege.sdamgia.ru

Haxoxnenue HauOO0JIbILIEro u
HAVMEHBIIIETO 3HAYCHUS HENMpPEpHIBHON
(byHKIIMM Ha OTpE3Ke

http://www.numbernut.com/

10

Haxoxnenune HauOOJIbILIEro u
HAVMEHBIIEr0 3HAYEHUs HENpPepbIBHOU
(bYHKIIMHT Ha OTpe3Ke

http://mathege.ru

11

Haxoxxnenune HauOOJIBIIIETO "
HAMMEHBIIIETO 3HAYCHUS HENPEPBIBHON
(GYHKITMH Ha OTPE3Ke

http://www.kokch.kts.ru/cdo/

12

Haxoxxnenue HauOOJIBIIIETO "
HAMMEHBIIIETO 3HAYCHUS HEMPEPHIBHOU
GYyHKIIMH Ha OTpE3Ke

http://www.numbernut.com/

13

[Ipumenenue MPOU3BOAHOMN s
HaxOXJEHUsl HAWIy4llIero pelIeHHus] B
MPUKIAAHBIX 3a7ja4ax

http://www.kokch.kts.ru/cdo/

14

[IpumeneHue MPOU3BOJHOM TS
HaxXOXJICHUSl HAWIYYIIEer0 PEIICHHUs B
MPUKJIAHBIX 33/1a4aX

http://www.edu.ru/index.php
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[TpumeneHre Mpou3BOAHON s
oTIpeieNICHHS CKOPOCTH U YCKOPEHUS

15 npouecca, 3a1aHHOro (OpMyJIoH UITH http:/mathege.ru
rpadukom
[IpuMeHeHne TPOU3BOAHOMN IS
OTIpeIeTICHIS CKOPOCTH U YCKOPEHUS

16 NpotIecea, 3a1aHHOT0 hOPMYIOi Wi https://math-ege.sdamgia.ru
rpadukom

17 Komnosummst yHkImii http://www.edu.ru/index.php

18 Komnozumwmst pyHKIwiz http://mathege.ru

19 Komnozumwmst pyHKIwiz http://mathege.ru
I'eomeTpudeckue 0Opasbl ypaBHEHUN Ha )

20 KOOPIMHATHOH TITOCKOCTH https://math-ege.sdamgia.ru
I'eomeTpudeckue 00pa3bl ypaBHEHHUHN HA

21 KOOPIMHATHOM TLIOCKOCTH http://www.kokch.kts.ru/cdo/
KonTpoabhas padora Nel:

22 "Hccenopanue GyHKIui ¢ 10MONILI0 http:/www.numbernut.com/
npou3BoHoi"
[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO

23 MEePBOOGPA3HBIX http://mathege.ru

4 [TepBooOpa3Hbie AMeMEHTapHBIX (HYHKITUH.
[TpaBuia HaXOXKIEHUS TIEPBOOOPA3HBIX http://mathege.ru
[TepBo0oOpazHbie 371eMEHTAPHBIX (PYHKLINH. .

25 http://www.edu.ru/index.php

[TpaBua HaX0XKIEHUS TIEPBOOOPA3HBIX



http://mathege.ru/
http://mathege.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://www.edu.ru/index.php
http://mathege.ru/
http://mathege.ru/
http://mathege.ru/
http://mathege.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://www.kokch.kts.ru/cdo/
http://www.kokch.kts.ru/cdo/
http://www.numbernut.com/
http://www.numbernut.com/
http://mathege.ru/
http://mathege.ru/
http://mathege.ru/
http://mathege.ru/
http://www.edu.ru/index.php

Wurerpan. I'eomeTpuueckuii cMbICi

26 uHTerpana http://mathege.ru

Borunicnenune onpenenéHHOro UHTErpaga mo
. ttp:/www. .

27 dbopmyne Hetotona-JleniOHuia htp:// numbernut.com/
Brruncnenne onpenenéHHOro HHTETpana Mo )

28 bopmyse Hpiotona-JleiiGrma https://math-ege.sdamgia.ru
[IpyMeHeHue uHTerpaia JUisl HaXOXKICHUS .

29 MIOMmAeH TIOCKHX bHTYp http://www.edu.ru/index.php
[IpumeHneHune MHTETpaa sl HAXOXKICHUS .

30 OOBEMOB FeOMETPHUECKHX TET http://www.edu.ru/index.php
[Tpumeps! pemenuit nudpepeHaIbHbIX

31 ypaBHeHHii http://www .kokch.kts.ru/cdo/
[Tpumepsr pemennii nuddepeHraIbHbIX http://www.ege-

32 YpaBHEHMIA trener.ru/otveti_trig_upr.php#
MaremaTuyeckoe MOJEIUPOBAHUE DPEATbHBIX

33 MPOLECCOB € MOMOLIBI0 IH(epeHInATEHBIX http://alexlarin.net
YpaBHEHUIA
Tpuronomerpuueckue byHKLUY, ux

34 cBoiicTBa 1 TpadbuKy http://mathege.ru
KonTpoabHas padora Ne2: "[lepBooOpa3nasn

35 " http://www.kokch.kts.ru/cdo/
U HHTerpaJ
Tpuronomerpuueckue byHKIMH, ux )

36 cBoiicTBa 1 rpaduKy http://alexlarin.net
TpuroHomerpudeckue byHKIHH, ux

37 http://mathege.ru

CBOWCTBA U TpauKu
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TpuronomeTpuyeckue byHKIMY, ux

38 CBOMCTBA ¥ rpadHKE http://www.kokch.kts.ru/cdo/
Tpuronomerprueckne byHKIMH, ux )

39 cBOfiCTRA U rpaduKH http://alexlarin.net
OT100Op KOpHEHl TPUTOHOMETPHUYECKHX

40 YPaBHEHUH ¢ [IOMOUIBIO http://mathege.ru
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100Op KOpHEHl TPUTOHOMETPHUYECKUX

41 YpaBHEHHH c IIOMOLIBIO http://www.ege-
TPHIOHOMETPHHUECKOH OKPYKHOCTH trener.ru/otveti_trig_upr.php#
OT100p KOpHEl TPUTOHOMETPHUYECKUX

42 YPaBHEHHUH ¢ MOMOIIBIO http://mathege.ru
TPUTOHOMETPUIECKOH OKPY>KHOCTH
OT10Op KOpHEHl TPUTOHOMETPHUYECKUX

43 YPaBHEHUH ¢ [IOMOUIBIO http://www.kokch.kts.ru/cdo/
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienne TpUroHOMeTpUUECKUX http://alexlarin.net
HEPaBEHCTB
Pemenne TpUrOHOMETPUUYECKHUX HEPABEHCTB

45 http://mathege.ru
Pemenne TpUrOHOMETPUYECKHX HEPABEHCTB )

46 http://alexlarin.net

47 Pemienne TpUrOHOMETPUUECKNX HEPABEHCTB http://www.ege-

trener.ru/otveti_trig_upr.php#
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Koutpoabnas paGoraNe3: '"I'paduxu

48 TPHUTOHOMETPHIECKUX byHnxumii. http://www.kokch.kts.ru/cdo/
Tpuronomerpuyeckue HepapeHcTpa'
OcHOBHBIE METO/bI peleHus )

49 TI0KA3aTe/IbHBIX HEPABEHCTB http://alexlarin.net
OcHOBHBIE METOIbI peleHus )

50 TI0KA3aTe/IbHBIX HEPABEHCTB http://sbiryukova.narod.ru
OcHoBHbIE METO/IbI peleHus http:/www.ege-

51 ITOKa3aTeJIbHBIX HEPABEHCTB trener.ru/otveti trig_upr.php#
OcHOBHBIE METO/IbI peteHus

52 MOKa3aTEeJIbHBIX HEPABEHCTB http://mathege.ru
OcHOBHBIE METO/IbI pereHus )

33 Jorapu(pMUYECKUX HEPABEHCTB http://wrww.fipi.n/

4 OcHOBHBIE METOIbI peleHus ]

5 HOTApHbMIUECKIX HEPABEHCTR http://sbiryukova.narod.ru
OcHOBHBIE METOIbI peleHus )

33 JorapupMUIECKHX HEPABEHCTB http://alexlarin.net
OcHOBHBIE METO/IbI peteHus

26 JOrapuMUYECKIX HEPABEHCTB htp:/mathege.ru
OCHOBHBIE METOJIbI peleHus http://www.ege-

>7 HppaLMOHaIbHBIX HEPABEHCTB trener.ru/otveti_trig_upr.php#
OcHOBHbIE METO/IbI peleHus

58 http://mathege.ru

UppalMOHAIbHBIX HEPABEHCTB
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OcHOBHBIE METO/bI peleHus http://www.ege-

59 HppaIMOHATIbHBIX HEPABCHCTB trener.ru/ otveti_tri _upr. hp#
OcHOBHBIE METOIbI peleHus

60 HppalOHAIbHBIX HCPABCHCTB htp://mathege.ru
['paduueckre METOABI peIICHHS

6l UppalOHAIbHBIX YPAaBHEHUHN http:// -math.ru
I'paduueckue METOABI peIIeHHS

62 HPPAHOHATHBIX YPABHCHHIT http://www.kokch.kts.ru/cdo/
I'paduaeckue METO/IbI peleHus )

63 MOKA3aTEJIbHBIX YPABHEHUN http:// fipt.ou/
I'pacuueckue METO/IbI pelieHus

64 MOKa3aTeJIbHbIX HEPABEHCTB htp://www.problems.ry -
['paduueckue METO/IbI peleHus

65 OTapU(MITECKHX yPABHEHHIT http://www kokch kts.ru/cdo/
I'pacuueckue METO/IbI pelieHus )

66 JorapupMUIECKHX HEPABEHCTB http:/fwerw fipiru/
I'pacpuueckue METO/IbI pelieHus

67 HOTapHAMHYECKIX HEPABEHCTR http://www.problems.ru -
['paduueckre MeTOIBI peIICHUS

68 MOKA3aTeNIbHBIX U JOTapru(pMUIECKUX http:/www.math.ru
YpaBHEHMI
I'paduueckre MeTOIb! peIICHUs

YpaBHEHHI
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http://window.edu.ru/

['padmyeckre METOIBI pEIICHUS

D/ WWW. .
70 MOKA3aTeNbHbBIX U JIOTapU(PMUICCKUX http:// math.ru
HEPaBEHCTB
['paduueckrie METOBI pEIICHUS
71 MOKA3aTeNbHBIX H JOTapu(pMUICCKUX http://www.problems.ru -
HEpaBEHCTB
KonTtpoabnasi padota Ne4:
72 "MppauMoHalbHbIe, NOKa3aTeJbHbIE H http://www.kokch.kts.ru/cdo/
Jorapudmuyeckue HepaBeHcTBa'
Kommnnexcuble uncina. Anredpandeckas u
KOMITJIEKCHOTO YHUCIia
Kommnnekcuble uncna. Anredpandeckas u
74 TpUTOHOMETpUYecKasi (OPMBI 3aIUCH http://'www.fipi.ru/
KOMILJIEKCHOTO YHUCIia
Apudmerrueckue ornepanuu ¢ )
75 KOMIIICKCHEIMI THCIAMH http://window.edu.ru —
ApudmeTrueckue onepammu ¢ n N
tp: X .
76 KOMILJICKCHBIMH YHCIAMU ftp://wrwrw.math.r
N3o0parkeHre KOMIUICKCHBIX YHCENT Ha
N http://www.problems.ru -
7 KOOPJIMHATHOW TIOCKOCTH
N300pakeHne KOMIUIEKCHBIX YUCEI Ha
78 http://www.kokch.kts.ru/cdo/

KOOPJUHATHOM TUIOCKOCTH
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®opmyna Myaspa. KopHu n-oii crenenu u3

79 KOMILICKCHOTO eI http://www.fipi.ru/
®opmyna Myaspa. Kopuu n-o#i crenenn u3

80 KOMIDICKCHOTO YHCIA http://www.math.ru
[IpuMeHeHne KOMIUIEKCHBIX YHCEN JUIs

81 pemieHus (PU3MYECKHMX W T€OMETPHUYECKHX hitp://www.kokch.kts.ru/cdo/
3a71a4
KonTpounnas padora NeS:

82 " " http:/www.math.ru

KommnexkcHbie ynciia

83 Harypainbnble v nienele uncna http://window.edu.ru —

84 HarypasnbHble 1 nenple uncna http://www.kokch.kts.ru/cdo/
[IprMeHeHne NPU3HAKOB JEIMMOCTH LENbIX

85 ancen http://www.math.ru
[IprMeHeHne MPU3HAKOB JEIMMOCTH IENbIX )

86 N http://window.edu.ru —
[IpMeHeHne NPU3HAKOB AEIMMOCTH LIETBIX

87 yucen: HOJI u HOK http://www.math.ru
[IprmeHeHne MpU3HAKOB JETMMOCTH LIEJIBIX

88 qucen: HOJT u HOK http://www.problems.ru -
[IprMeHeHue NMPU3HAKOB AECTUMOCTH LIETIBIX )

89 YHCEI: OCTATKH [0 MOJIYITIO http://window.edu.ru —
[IpumeHeHne MPU3HAKOB AETUMOCTH LIEJIBIX

90 http://www.math.ru

YUCCJI: OCTATKH IO MOAYJIIO
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HpHMCHCHI/Ie IIPU3HAKOB ACIMMOCTU ILECJIbIX

91 yycesl: anroput™M EBknMaa Uil peleHus http://www.problems.ru -
3ajjay B LIEJIbIX YUCITAX
Kontponbnas  pabora Ne6: "Teopus

92 HebIx ancen” http://www .kokch kts.ru/cdo/
Cucrema 1 COBOKYITHOCTb YPaBHEHUI.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBICIIEICTBUS http://window.edu.ru —
Cucrema 1 COBOKYITHOCTb yPaBHEHUH.

94 PaBHOCHITBHBIE CHCTEMBI 1 http://www.edu.ru/index.php
CHCTEMBICIIEICTBUS

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U http://www.ege.edu.ru/
COBOKYIHOCTEW pPallMOHAJIBHBIX YpaBHEHH
OCHOBHBIE METOIBI PEILICHUS CUCTEM U

926 COBOKYITHOCTEH MppaliiOHaIbHbIX http://window.edu.ru —
YpaBHEHHI
OCHOBHBIE METO/Ibl PELIEHUSI CUCTEM U )

4 COBOKYITHOCTEM MOKAa3aTEIbHbBIX YPABHEHUI htp://www.edu.r/index. php
OCHOBHBIE METO/Ibl PELICHUSI CUCTEM U

98 COBOKYTTHOCTEH TI0Ka3aTeIbHBIX YpaBHEHH htp://www.ege.eduny
OCHOBHBIE METO/1bI PEILIEHHS] CUCTEM U

99 COBOKYIIHOCTEH JIOrapu(pMUUECKUX YpaBHEHUH http://www.edu.ru/index.php
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OCHOBHBIC MECTOABI PCIICHUA CUCTEM U

100 COBOKYIHOCTEH 1orapuMU4ecKux ypaBHEHHH http://window.edu.ru —
IIpuMeHeHne CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1ad U 3a]a4 U3 pa3IMyHbIX

101 o0JacTeil HayKH U peaabHOM KU3HH, http://www.ege.edury/
MHTEpIIpeTalus NOJyYeHHBIX Pe3yIbTaToB
[IpruMmeneHne cUCTEM K PEICHHIO
MaTeMaTUYECKUX 3a]1a4 U 33Ja4 U3 Pa3IMuHbIX

102 oOracTell HayKH U peajabHON KU3HH, http://www.edu.ru/index.php
MHTEPIIpeTalus NOTyYeHHBIX PE3yIbTaTOB
[IprmMeHeHne HepaBEHCTB K PELICHUIO
MaTeMaTHUYEeCKHX 3a/1a4 U 33/1a4 U3 PA3IUUHBIX

103 obnacTeii HayKy U peabHOM KU3HH, htp://window.edu.ry —
MHTEpIpeTalus NOJyYEeHHBIX
pe3yJbTaToB
KonrTpoabnasa pabora Ne7: '"Cucremsl
PallOHAJIbHBIX, HPPALMOHAIBHBIX

104 MOKA3aTeAbHBIX M JOrapugMHUecKHux http://www .kokeh kts.ru/cdo/
ypaBHeHM "

105 PanyionaneHble ypaBHEHUs C MapameTpamu http:/www.ege.edu.ru/
ParpionanpHbIe HEPABEHCTBA C MapamMeTpamMH .

106 http://www.edu.ru/index.php
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107

PaLII/IOHaJ'IBHHC CUCTCMBI C IIapaMCTpaMH

http://www.ege.edu.ru/

WppanuoHanbHble ypaBHEHUS, HEPABEHCTBA

108 ¢ mapameTpamu http://window.edu.ru —

109 WppanmoHanbHble CUCTEMBI C MapamMeTpaMu http:/www.ege.edu.ru/
[Toka3aTenbHble ypaBHEHHUS, HEPABEHCTBA C _

110 MapaMeTpamu http:/www.edu.ru/index.php

111 ITokazaTenpHBIE CUCTEMBI C MapamMeTpaMu http://window.edu.ru —
Jlorapudmuyeckue ypaBHEHUs, HEPABEHCTBA

112 ¢ mapameTpamu http://www.ege.edu.ru/

JlorapupmMudeckue CUCTEMBI C MapaMeTpaMu

113 http://www.kokch.kts.ru/cdo/
Tpuronomerpuveckre ypaBHEHUS C )

114 rapamMeTpaMu http://window.edu.ru —
TpuronomeTpuieckre HepaBeHCTBA C .

115 MapaMeTpamu https://math-ege.sdamgia.ru
TpuronoMeTpruecKre CUCTEMBI C TIapaMeTpaMu

116 http://www.kokch.kts.ru/cdo/
[Toctpoenue u nccienoBanne

117 MaTeMaTHUYECKUX MOJIETIEH peabHbIX http://www.ege.edu.ru/

CHATyalMil C HOMOIIBIO YPABHEHHM C

napameTpamu
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[Toctpoenue u ucciienoBaHNE MaTeMaTHIECKIX
MO/IeJiel peasIbHBIX CUTYalUN C TOMOMIBIO

118 CHCTEM YPaBHEHHMH ¢ TTapaMeTpaMu http://www.edu.ru/index.ph
[TocTpoeHue u UCCIeIOBAaHUE MATEMATUICCKUX
MoOJIeINIei peaibHbIX CUTYAIUi C TTIOMOIIBIO

119 CHCTEM YDaBHEHHIi ¢ IapaMeTpamMHu http://www .kokch kts.ru/cdo/
KonTpoannas padora Ne8: "3agauu ¢ )

120 napamerpamu” http://window.edu.ru —
IToBTOpenue, 0000IIEHNEe, CUCTEMATU3AIINS

121 sHammii: "YpasHeHus" http:/www.ege.edu.ru/
[ToBTOpeHme, 0000IIeHNE, CUCTEeMaTH3aLUs _

122 swammit: "y papHeHHs" http://www.edu.ru/index.php
[ToBTOpenwue, 0000IIeHNE, CUCTEMATH3AIINS

123 3HaHui: "YpaBHenus. Cucremsl ypaBHEHUH" http://window.edu.ru —
[ToBTOpenue, 00600ImIEeHNE, CUCTEMATH3AIIHS

124 SHAHWI: "HepaBeHCTBa" http://www.ege.edu.ru/
[ToBTOpeHnue, 0600IIEHNE, CUCTEMATH3AIIHS

125 snanmii: "HepasencTna" http://www.ege.edu.ru/
IToBTOpEeHHE, 0000IIEHNE, CUCTEMAaTH3AIINS .

126 snanuii: "HepasencTna" http://window.edu.ru —
IToBTOpEeHHe, 0000IIEHNE, CUCTEMATH3AIINS

127 http://www.ege.edu.ru/

3HaHuii: "[IpousBonHas u e€ npuMeHexnue"
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IToBTOpEHME, 0000IICHKE, CHCTEMATH3AITIS

128 sHanwit: "TIpou3BOHAsS U €8 MpuMeHeHHe" 1 http://www.edu.ru/index.php
[ToBTOpeHHe, 0000IICHHE, CUCTEMAaTH3AINS )

129 3Hanuil: "[IpousBoaHas u e€ npuMeHexnue" 1 http://window.edu.ru —
[ToBTOpeHne, 00OOIICHNE, CHCTEMAaTH3AITIS

130 SHAHUIL: "I/IHTerpaﬂ H ero HpI/IMeHeHI/Ie" 1 http://www.ege.edu.ru/
[ToBTOpeHue, 00oOIICHNE, CHCTEMaTH3AIIS

131 3HaHHﬁ: "(I)yHKLH/H/I" 1 httD//WWWCQCCduI‘u/
IToBTOpeHne, 0600IICHNE, CHCTEMATH3AIIHS _

132 sHammii: "OyHKIEH" 1 http://www.edu.ru/index.php
IToBTOpEeHne, 0600IICHNE, CHCTEMATHU3AIIHS

133 sHammii: "OyHKIHH" 1 http://www.ege.edu.ru/

134 Hroroas koHTpoJbHas padora 1 http://www.kokch.kts.ru/cdo/

135 HUrorosasi koHTpOIbHAsE padota Ne9 1 http://www.edu.ru/index.php
[ToBTOpEeHME, 0000IICHKE, CHCTEMAaTH3AITIS .

136 — 1 http://www.edu.ru/index.php

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTaTa

1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrPaMMbI CpPeIHEro 001ero 06pa3oBaHusA

Yucna ¥ BEIYUCICHUS

1.1

OnepupoBaTb MNOHATUAMM: PALUOHAIBHOE U JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAsI U JIECSITUYHAs APOOb, TPOLEHTHI

1.2

BemonaaTe  apudmerndeckue  Onepaudd ¢ palMOHAIBHBIMH U
JEUCTBUTEIBbHBIMU YUCIAMU

1.3

BrImonsaTs HpI/I6J'II/I}KéHHBIe BBIYHCIICHUWA, UCIIOJIb3Y: IIpaBUJia OKPYTJICHUA,
JACJIAaTh IPUKHUAKY W OLCHKY PE3yJbTaTa BBIYUCIICHUI

1.4

OnepupoBaTh MOHATHAMH: CTENEHb C LENbIM IOKa3aTelleM, CTaHJapTHAas
dopma 3amucu AEHCTBUTEIBHOIO 4YMCIA, KOPEHb HAaTypaJbHON CTENEHH;
UCTIOJIb30BaTh MOAXOANIYI0 (HhOpMY 3alUCH JACUCTBUTEIBHBIX YHCEN IS
pEIICHUS NPAKTUYECKUX 3a1a49 U MPECTABJICHUS JAHHBIX

1.5

OrnepupoBaTh NOHATUSMU: CUHYC, KOCHHYC ¥ TAHI'€HC IIPOU3BOJIBHOIO YIJIA;
UCMOJNb30BaTh  3alMCh  MPOM3BOJBHOIO  yria  4epe3  oOpaTHbIE
TPUTOHOMETpHUEcKHe QYHKLIUU

YpaBHEHHUs 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YpaBHEHHE, HEPaBEHCTBO, LIEJIOE,
palroHanIbHOe, UppalMOHATIEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE

2.2

BrmonsaTh npeodpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH U peliaTh
TPUTOHOMETPUYECKUE YPABHEHUSA

23

BoimonHsaTe npeoOpa3oBaHus IIENbIX, PAllMOHAIBHBIX U HPPalMOHAIBHBIX
BBIDOXKCHUM W peuiaTh OCHOBHBIE THUIIBI LEJIBIX, PAlUOHAIBHBIX H
UpPpALMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB

24

IIpuMeHATh ypaBHEHHMsT M HEPaBEHCTBA Il PEUICHUS MAaTeMAaTHYECKHUX
3a/1a4 | 3a]1a4 U3 Pa3IuYHbIX 00JaCTell HAYKU U pealbHOU KU3HU

2.5

MO,[[CJ'II/IpOBaTL pCaJIbHBIC CUTyallUHM Ha SA3BIKC anre6pbl, COCTaBJIATH
BBIPAXKCHUSA, YPaBHCHH, HCPABCHCTBA II0 YCJIOBUIO 3aJadd, HCCICAOBATH
MNOCTPOCHHLIC MOJACJIN C MCIIOJIb30BAHHUECM alllliapara anre6pL1

OyHKIMH U TpaduKh

3.1

OmnepupoBaTh NOHATHAMU: (PYyHKIHUS, CHOCOOBI 3alaHusl PYHKIMH, 00JIacTh
OTpeNeNIeHus] W MHOXKECTBO 3HaueHMid (QyHKiuH, rpaduk ¢yHKIUM,
B3aMMHO OoOpaTHbIC (PYHKITUH

3.2

OnepupoBaTh MOHATHSIMH: YETHOCTh M HEYETHOCTh (YHKIUU, HYIU
(GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA

3.3

Wcnonb3oBatk rpaduku QyHKIMNA 11 pelIeHUs] ypaBHEHU N

3.4

Crpouth U yuTaTh rpauKu JTUHEHHOW (YHKINHU, KBaAPaTUYHON (YHKIINH,
CTeNeHHON (YHKIIMH C LIEJIbIM NTOKa3aTeleM




Wcnonp3oBate rpaduku GyHKOUA U1 WCCICAOBAHHUS IIPOILIECCOB W

3.5 3aBUCHUMOCTEH MpHU pEIICHHWU 3a7ad M3 JPYTUX Y4eOHBIX MPEIMETOB U
peaspbHOM JKU3HHU, BRIpAXKATh (OpMYJIaMH 3aBUCHUMOCTH MEXIY BEJIMUYNHAMU
4 Haugana maTemaTnueckoro aHaimmsa
41 OnepupoBaTh TMOHSATUSMHU: TMOCIEAOBATEIBLHOCTh, apudmeTnueckas u
reoMeTpuyecKas Mporpeccuu
49 OnepupoBaTh TMOHATHUSAMH: OCCKOHEYHO YOBIBAIOIIas Te€OMETpUYEeCKas
) Iporpeccusi, cyMmma 0€CKOHEUHO YOBIBAIOIICH FreOMETPHUCCKOM MPOTrPECCUH
4.3 3aiaBaTh MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOaMU
4.4 Hcnonp30BaTh CBOMCTBA IMOCIENOBATENBHOCTEW U INPOrPECCUN IS
pelIeHus: peasIbHBIX 337a4 MPUKJIATHOTO XapaKTepa
5 MHoskecTBa 1 TOTHUKA
5.1 OrniepupoBaTh NOHITHSIMHU: MHOKECTBO, ONIEpAIIMU HaJ MHOXKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar Jyuisi  ONHCAHHS
52 peabHBIX TPOIECCOB U SBJICHHUH, MPU PEIICHUH 3a7a4 U3 IPYTUX YICOHBIX
MPEIMETOB
53 OnepupoBaTh  MOHSATUAMH: ONpEeACIICHUE,  Teopema, CIIeACTBUE,
JIOKa3aTeIILCTBO
11 KJIACC
Koa .
T i1 IIpoBepsiemble HPCIIMeTHbIe pe3yJbTaThl 0CBOEHHSI OCHOBHOM
T 00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 06pa3oBaHusA
1 Yucna v BEIYUCICHUS
OnepupoBaTh MOHATUSIMHU: HaTypajibHOE, LEJI0E€ 4YHUCIO; HCIOIb30BaATh
1.1 MPU3HAKK JEIMMOCTH IIEJIBIX YHCEN, Pa3JIOKEHHE YHCia Ha MPOCThIE
MHOKUTEIIH JIJIsl pelieHus 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHD C PAIlMOHAJILHBIM MMOKa3aTeIeM
13 OnepupoBaTh MOHATHIMH: Jorapudm ducna, JeCITHUHBIE U HaTypajbHbIC
sorapuhMbl
2 YpaBHEHHUS U1 HEPABEHCTBA
[IpumeHsaTH CBOWMCTBA CTENCHH JUIsi  NPEOOpa3OBaHHS  BBIPAXKCHHM,
2.1 ONEpUPOBATh MOHATUAMM: I[IOKA3aTEIbHOE YpPaBHEHHE M HEPABEHCTBO;
peniaTb OCHOBHBIC THIIBI OKA3aTEIbHBIX YPABHEHUN M HEPABCHCTB
BrimonHaTe  mpeoOpa3oBaHus BBIPAKEHUN, COIEPIKAIIUX —JIOTAPH(MBL;
2.2 OTIEpUPOBATh TOHATUSAMHU: JIOTapU(MHUUECKOE ypaBHEHHE M HEPABEHCTBO;
periaTh OCHOBHBIE THIIBI JIOTApU(MHUYESCKUX YPAaBHCHHUI U HEPABCHCTB
2.3 Haxoauth pelieHus: IpocTeHIIUX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHHBIX YPaBHEHUU U €€ pEIICHUE;
2.4 WCITIOJIH30BaTh CUCTEMY JTMHEHHBIX YPABHCHHM ISl PEIICHHS MPAKTHUECKUX
3ama4
25 HaXOI[I/ITbUpeH_ICHI/I}I MPOCTEUIINX CUCTEM U COBOKYITHOCTEH palMOHAIBHBIX
YpaBHEHHUU U HEPABEHCTB
2.6 MopenupoBaTh peajbHbIe CHUTYallMM Ha S3bIKE aJireOpbl, COCTaBIISITh




BBIPpAXKXCHUA, YPAaBHCHHUA, HCPABCHCTBA M CHUCTCMbI I1I0 YCJIOBHIO 3aJayiu,
HUCCIICAOBATH IOCTPOCHHBLIC MOACIIN C MCITIOJIb30BAHKUCM aIllapara am“e6pbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMHU: TEPHOAMYECKAs (QYHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMa (QYHKIHH, HauOoJbIIee W
HaVMEHbIIIee 3HaYeHUs (QYHKIMH Ha MPOMEXYTKE;, HMCIIOIb30BaTh MX JIJIS
uccieoBanus QyHKIMH, 33 JaHHOU TpaduKoM

3.2

OnepupoBaTh NOHATHUAMH: TpadUKU MMOKA3aTEIBbHOU, JOrapupMUUECKOr U
TPUTOHOMETPUUECKUX (PYHKIM; H300pakaTh HMX Ha KOOPIAWHATHOU
IJIOCKOCTH U MCII0JIb30BATh JJIsl PELLICHUS] YPAaBHEHUI Y HEPaBEHCTB

33

N3006paxaTh Ha KOOPMHATHON IJIOCKOCTH TPapUKH IUHEHHBIX ypaBHEHUN
Y MCNOJIb30BaTh UX IS PEIICHUS] CUCTEMBI JIMHEHHBIX YPABHCHUN

3.4

Hcnonp3oBate rpaduku GyHKOUA U1 WCCICAOBAHHUS TIPOILIECCOB H
3aBUCHUMOCTEH U3 APYTUX YUEOHBIX AUCIUILINH

Hauana MaTeMaTH4eCKOIro aHaim3a

4.1

OnepupoBaTh MOHATUSMU: HENPEPBIBHAS (PYHKIMS, TPOU3BOIHAS (QYHKIUY;
UCTIOJIb30BaTh T€OMETPUYCCKUH U (PU3UYECKHI CMBICT MPOU3BOTHOM ISt
pelieHus 3aj1a4

4.2

Haxogute  mpou3BoAHBIE  3JEMEHTAPHBIX  (GYHKIUH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IPOU3BEACHHMSI, YACTHOTO (DYHKITUI

4.3

Hcnonp30BaTh  NPOU3BOAHYIO Ui HWCCIENOBaHWS  (QyHKIMH  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI, NMPUMEHSATh PE3yJIbTaThl HCCIEIOBAaHUS K
MOCTPOCHUIO rpapuKoB

44

Hcmons30BaTh MNPOU3BOAHYIO IS HAXOXKIACHUA HAWIIYUHICTO PCIICHUS B
MMPUKIAOHBIX, B TOM YHCJIC COIMAJIbHO-O0KOHOMHUYCCKHUX, 3aadax

4.5

OnepupoBaTh MOHATUSIMU: TiepBooOpa3Hass UM MHTErpaj; IOHHUMATh
reOMETPUYECKU U (PU3NYECKHI CMBICI HHTErpaja

4.6

HaxomuTb mepBooOpa3HbIe IEMEHTAPHBIX (DYHKIHMH, BEIYUCISATh HHTETPal
no ¢popmyne Hetorona — JleitGHuia

4.7

Pemats MPUKJIAAHBIC 3aa4i, B TOM YHUCJIC COINUAIIBHO-3KOHOMHWYCCKOI0 1
(1)I/IBI/I‘IGCKOFO XapaKTepa, CpCACTBAMU MATCMATUICCKOI'O aHaJIN3a




HHPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBGpHEMbIﬁ IJIEMEHT COACPKaAHUSA

Kon
1 Yucna u BBIUUCICHUS
Panmonaneupie  uncina. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, TMPOLEHTHI,
11 OECKOHEYHBIC TIEpHOUYECKUE APpoOH. AprudMETHIECKHUE OTIEPALUH C PAIMOHATBHBIMU
' qrcliaMu, IpeoOpa3oBaHus YUCIOBBIX BhIipakeHUH. [IpuMenenue apodeii u mpoueHToB
JUTSL pellIeHUs MPUKIIAIHBIX 33/1a4 U3 Pa3IUYHBIX OTpaciaeii 3HaHUM U pealbHOM KU3HU
HevictButenbHble yncia. PaniionansHble U HppalMoHaabHbIe Yncia. ApudMeTnieckue
1.2 orepanuu C JACUCTBUTEIbHBIMU YHcIaMu. [IpuOImkE€HHbIE BBIYUCICHHUS, MpaBHIIA
OKPYTJICHUSI, IPUKUIKA U OIIEHKA Pe3yJIbTaTa BEIYMCICHUN
Crernens ¢ nensiM mokaszarenem. Ctannaptaas Gpopma 3amnucu JeiHCTBUTELHOTO YUCIA.
1.3 Hcrnonp3oBaHue MoAXoAAIIeH hOpMbl 3alMCH JTCHCTBUTEIBHBIX YHCEN JUIS PEIICHUS
MPaKTUYECKUX 33J1a4 ¥ MPEJICTABIICHUS JAHHBIX
1.4 Apudmernueckuit KOpCHE HaTypaJbHOH creneHu. [leiicTBus ¢ apuMeTHUECKUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyc, KOCMHYC M TaHIE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, AapKKOCHHYC,
ApPKTaHI'€HC YMCIOBOTO apryMEHTa
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHBIE TPEOOpa3OBaHUS
29 [IpeoOpazoBanue TPUTOHOMETPHUUECKHUX BbIpaxkeHUl. OCHOBHBIE TPUTOHOMETPHUUECKHE
bopmyIbI
73 VpaBHeHue, KopeHb YypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. Merton
MHTEPBAJIOB
2.4 Pemenue 11eapix U ApoOHO-PAITMOHAIBHBIX YPABHCHHU U HEPABEHCTB
2.5 Pemenne nppanvoHagbHbIX YPAaBHEHUI U HEPABEHCTB
2.6 PemieHne TpUroHOMETpUYECKUX YPAaBHEHHUM
27 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEeMAaTUUECKUX 3a/1a4 U 3a/1a4 13
pa3IMyYHbIX 00JacTel HAYKU M peaIbHOM JKU3HH
3 DyHKIINUK U TpaQUKH
31 OyHKnua, cnocoObl 3amaHus (QyHKiuu. [padux ¢yHkuuu. BzawmmHO oOpaTHBIC
' byHKIHH
39 OO6nacte ompeneneHUss W MHOXECTBO 3HadeHwid GyHkumu. Hymm QyHkmmm.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKLIUU
33 Crenennas GyHKIMS ¢ HATYpaJIbHBIM U LEJBIM MMOKa3atenaeM. E€ cBoiicTBa u rpaduk.
CoiicTBa U rpa MK KOpHS 1-0i CTETIeHU
34 TpuronomeTpuyeckass OKPYKHOCTh, OINpEAeNeHue TPUTOHOMETPUYECKUX (DYyHKINN
YHUCJIOBOTO apryMEHTa
4 Hauasia MmaTeMaTHueCcKOro aHajin3a
4.1 [TociienoBaTenbHOCTH, CHOCOOBI  3aJaHMs  IMOCJIEIOBATEILHOCTEH. MOHOTOHHBIC




MOCJIEIOBATEITLHOCTH
ApudmeTrndeckass W TeOMETpUYECKas TMporpeccud. beckoHeyHO yObIBaroIias
4o | TEOMETpHYecKas MNporpeccus. Cymma OeckOHEUHO YOBIBAIOIIEH TeOMETPUUYECKOM
nporpeccuu. DopMyna CIOXKHBIX TMPOIEHTOB. Vcmonb30BaHUE MPOTPECCUU JIS
pELIeHUs peaJIbHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
MHoxecTBO, omnepauud Haja MHoOXecTBaMH. Jluarpammbel Oisiepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapara JiJisi OMNHCAaHUS pPeaIbHbIX
IIPOLIECCOB U SIBJICHUH, IPH PEIICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Onpenenenne, TeopeMa, CJIeICTBUE, JOKa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUS
1 Yucna U BRIYUCICHUS
1.1 Harypasbnblie u nensie yncina. [Ipu3Haku JeIMMOCTH HEIbIX YUCEe
1.2 Crenens c palMOHaIbHBIM NoKa3areneM. CBoMCTBa CTEEHU
1.3 Jlorapudwm yucna. JlecaTudHble U HATYpaIbHbIE JOTapru(MbI
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 [TpeoOpa3zoBanre BhIpAXKEHUH, COJIEPIKAIIMX JTOrapHUPMBbI
2.2 [TpeoOpa3zoBanHue BRIpAXKEHUH, COIEPKAIIMX CTEMIEHU C PAIMOHAILHBIM MTOKa3aTelIeM
2.3 IIpumMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IToka3aTenbHbIE YPABHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 CHCTE:MH JTMHEHWHBIX é’paBHeHI/If/'I. Pemienne npukIiiagHbIX 3a1a4 ¢ MOMOIIIBIO CUCTEMBI
JIMHENHBIX YPAaBHEHUHN
2.7 Cuctembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 IIpumMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMATHYECKUX 3a]a4
W 3aJ1a4 U3 Pa3IMYHBIX 001acTell HAYKU M PEaIbHOM JKU3HH
3 OyHKIHH U TpaduKu
Oyuknus. [lepuonnyeckue ¢GyHkuu. [IpomMexxyTKn MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl ¥ MUHUMYMBI (QyHKIMUA. HawuOosbliee W HauMMeEHbIEE 3HAYEHUE
(GYHKITMN HAa TPOMEKYTKE
32 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpa@uKu
33 ITokazaTenpHas U orapudmudeckas QyHKIIMU, KX CBOWCTBA U IPapUKH
34 Hcnonp3oBanue rpadukoB PYHKIUH 1)1 pEIICHUS] YPaBHEHUH M IMHEHHBIX CHCTEM
Hcnonb3zoBanue rpadmkoB GyHKIUN JJIs UCCIIETOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhIC BO3HUKAIOT TPH PEIICHUH 3a/lad W3 APYrHX Y4YeOHBIX NPEIMETOB U
peaTbHOM KU3HHU
4 Hayana maremaTH4ecKOro aHaiamsa
4.1 HemnpepbiBable GyHKIIMU. MeToI MHTEPBAJIOB JIJIsl PEIICHHSI HSPABESHCTB
4.2 [IpousBoHas ¢pyHkiuu. ['eomMmerpruecknii U GU3HMUECKUN CMBICT IIPOU3BOHOMN
43 [TpousBoaHbie 3meMeHTApHBIX (QyHKUIUH. DOpMyIBl HAXOXKICHHUS MPOU3BOIHOMN
' CYMMBbI, POU3BEJCHHS U YACTHOTO (DYHKIIUI




[IpumeHeHre MNpPOU3BOJHOM K MCCIEAOBAHHWIO (YHKIMA Ha MOHOTOHHOCTh U

4.4 SKCTpeMyMbl. HaxoxJieHne HauOOoJbIIEero M HaUMEHBIIEro 3HaueHus (YHKLIUU Ha
OTpE3Ke
[TpymeHeHre TPOU3BOJHON I HAXOXACHHUS HAWITYYILEro peleHusl B MPUKIIATHBIX

4.5 3ajjavax, Uil ONpeAeNeHHs CKOPOCTH Tpoliecca, 3aJaHHOro (opmyso uimu
rpaduKoM

4.6 ITepBooOpa3nas. Tabauiia mepBooOpa3HbIX

47 WuTterpan, ero reoMeTpuyeckiii 1 GU3N4YEeCKUid CMBICI. BhIUuCIeHre nHTerpajia 1o

dbopmyne Hetotona — JleliOHua




HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
NpPOBePsSIEeMOr0 | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero oo1ero
TpeOOBaHUS o0pa3oBaHust

Brnanenne MeTomamMu I0Ka3aTeNbCTB, AITOPUTMAMU PEICHHS 3a/ad;
yMeHue (OpMyJIHpOBAaTH W ONEPHPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIEJICTBHE, CBOWCTBO, MpPU3HAK, JOKA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYJIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
oOpaTHOE€ ¥ TPOTHBOIOJIOXHOE YTBEP)KACHUE, NMPHUBOAUTH NPUMEPH U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUU;
IPOBOANTH JO0Ka3aTeIbHbIE PACCYKICHHS MPH PEIICHNH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYXJIEHHH; yMEHHE OIepHpOBATH
MOHSATHAMHU: MHOXXECTBO, TTOJMHOXECTBO, OIEPAIlMd HaJ MHOXXECTBAMH;
YMEHHE UCIOJNB30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar  uis
OITMCAHUs PEATbHBIX MPOIECCOB M SBJICHUH M NPU PEIICHHUU 3a]ad, B TOM
qHcIie U3 IPYruX y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PCUICHUHU 3a/1av

YMeHue onepupoBaTh MOHATUSAMH: HATYpaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTCIICHb C TCJIBIM IOKA3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDL C
paloHaJIbHBIM MOKAa3aTeNleM, CTeNeHb C JACHCTBUTEIbHBIM IOKA3aTeIeM,
norapn(bM quciia, CHHYC, KOCHMHYC MW TAQHI'CHC IIPOU3BOJIbHOI'O 4YHCIIA,
OCTaTOK 10 MOAYJIIO, PAallMOHAIBbHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOXXCCTBa HATypaJbHbIX, NCJIbIX, pPallMOHAJIbHLIX, I[CflCTBHTGJIbHBIX
2 YHUCeN; yMEHUE UCIIOIb30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITUI 00N
JeTUTeNhb W HauUMEHbllee oflee KpaTHoe, anroput™ EBknmpa npu
pElIeHNH 33aa4; 3HAKOMCTBO C Pa3IMYHBIMH MO3UIIMOHHBIMH CHUCTEMaMHU
CUUCJICHUA; YMCHUC BBIIIOJIHATH BHIYHUCIICHUC 3HA4YCHUH U HpeO6pa30BaHI/I$I
BBIPD@XCHUI CO CTENEHSMU W Jiorapudmamu, MnpeoOpa3oBaHus IpOOHO-
palMOHAIBHBIX  BBIPDAKCHUM;  yMEHUE  OIEPUPOBATH  IOHATUAMM:

IOCIC10BATCIIBHOCTD, apI/I(l)MeTI/Iqe(:KaH nmporpeccusa, TreoMETpHUICCKasa




nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKas MPOTPECCHs;
YMEHHUE 3a/aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIBIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apu(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJbHbIE, CTENEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUIBHOCTH
YPABHEHUHN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABCHCTBA M CHCTEMBl C IOMOLIBIO PAa3IMYHBIX NPUEMOB; pEIIATh
YPABHEHUs, HEPABEHCTBA M CHUCTEMBl C IApaMeTpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanibHON )KU3HU

YMeHue omnepupoBaTh THOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3UYEeCKUd CMBICI TPOW3BOJHOM, TEPBOOOpa3Has, OINPeACIEHHBIN
WHTETpAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (QYHKIHH, YMEHUE
BBIUUCIIATH  MPOW3BOAHBIC CYMMBI, TPOWU3BEICHHS, YacTHOTO U
KOMITO3UIIMU (DyHKIUN, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINNE 3HA4YCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHalM3a; NPUMEHSTh TPOU3BOAHYIO JUIA HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYEeCKUX 3a/1avax; HaXxOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, MNpUuBOAWTL HNPUMEPbBI MATEMATUUYCCKOrO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHast GyHKIHUSA,
KOMMO3UIUsST (PyHKIUH, NuHEHHAas (GYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHast (QYHKLUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIHH, TOKa3aTeNbHas M
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapuKd H3YUYCHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKIHUH,
UCIOJIb30BaTh TPaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1a4 U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMUY;
WCTIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJa4d pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HMCCJIENIOBATh MOJYyYEHHOE pelIeHUuEe |
OLICHHMBATh TMPaBIONOJAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKCHMUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBINH pe3yIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIllee U HAMMEHBIIIee 3HAYCHUs, pa3Max, TUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIKIo, MPEJCTaBICHHYI0 B TabJHIax, HAa AUarpammax, rpagukax,
OTPaKaIOIIYI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHbOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJE C MPUMEHEHHEM TIpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecku UccieoBaTh COBMECTHBIE

HaOJIIOJICHUS C TIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUyecKuX METOJIOB; NPHUMEHSThH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOSATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHatopHble GakThl U (HOpMYIIbL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHasi BEJIWYMHA, paCIpelle]ieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
CllydailHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacHpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBIIMX 4YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUpPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWE  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEIICHUS 3a]a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYUYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBINA
yToJ, TpEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePIEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEHM, Yrojd MEXAy HIpsIMBbIMH,
Yroia MEXAy TMpsSMONM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BAaTh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIM C IOMOIIBKD TE€OMETPUYECKHUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMHU: IUIOIAAbL (GUIyphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPAaBWIBHBI MHOTOTPAaHHHMK, CEYCHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U MOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MNHUPAMUbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUieienunea, HNHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaiji€JbHbICE OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh ONpEENICHUsI U3y4YaeMbIX (UTYp, BBIIBUTaTh FUIIOTE3bI O
CBOWCTBaX M IpH3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJUTH KJIacCUPUKauuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MOCTPOEHUS
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YMeHHe  onepupoBaTh HMOHATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuiebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIC B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[ad; HaXOJWUTh TCOMETPUYECKUE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) TIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 PeaNTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYHMHBI
(mHa, yroiy, mIOMmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMAIb MOBEPXHOCTH
MUpaMUbI, PU3MBI, KOHYyCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuiea, MUPaMHIbl, TPU3MbI, HIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX puUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOpP, KOOpPAMHATBI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMHCIO, pa3joKEeHHEe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIAECHHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHus] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHne BeIOMpaTh MOAXOMAIIANA METOJT IJIsl PEIIeHUs 3a]]a49H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B M3yYEHHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH NPUMEPHI MATEMATUUECKUX

OTKPBITUHA POCCUMCKON M MUPOBOM MaT€MaTHYECKOW HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblIil 3JI€MEHT COAEePKAHUS

Uncna v BEIUUCICHUS

1.1

HaTypaJ'II)HBIe " LCJIbIC YHCIIa. HpI/I3HaKI/I JCIINMMOCTHU LECJIbIX YHUCEII

PaI_II/IOHaJ'IBHBIe ypciia. OOBIKHOBEHHBIE U JCCATUYHBIC ,Z[pO6I/I, IMPOUCHTHI,

t2 OecKOHEYHBIE EPUOANUECKHE POOH
13 Apudmerndeckuii KOpeHb HATypaJlbHOU cTeneHu. J[elcTBus ¢ apudMeTHIecKuMu
' KOPHSIMM HaTypajibHON CTENIEHU
1.4 Crenens ¢ nenbM nokasareseM. CTeneHb ¢ palMoOHaIbHBIM NOKa3areneM. CBoiicTBa
. CTEIIEHH
15 CuHyc, KOCHMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. [lecaTuynble U HATypaibHbIE JOrapupMbl
JleiicTBuTensHbIe YHUCHA. ApH(PMETHUECKHE ONepalud C JACUCTBUTEIHHBIMU
1.7 yuciaamu. [IpuOGnmxEéHHble BRIYMCICHUS, IPaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yibTaTa BEIYUCICHUN
1.8 [IpeoOpazoBanue BhIpaKEHUN
1.9 KommnekcHsle yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [{enble 1 TpOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
23 TpuroHomeTpudecKue ypaBHEHHU
24 [Toxa3zaTenpHbIE U JOTapUPMHUUECKUE YPABHEHUS
2.5 Lenble u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruueckue HEPABEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs, HEpPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaennuTeb MaTPHIIbI
3 OyHKIMU U TpaduKu




OyHKIMs, cnocoObl 3ananus QyHkuuu. ['padux (ynkuuu. B3zaumuo oOparHble

> ¢ynkuuu. YétHsie n Heu€THbIe QyHKIMU. [leproanueckue GyHKIIHI
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumyMbl 1 MHUHUMYMBI QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (QyHKUHH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33aHUSI TOCJIEIOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTtuieckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTAPHBIX (YHKIMNA
[IpumeHeHnne mnpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHus: (QyHKIHMU Ha
OTpe3Ke
43 [TepBoobpaznas. UuTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoOXecTBO, orepaiuu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Mypasun I'. K., Mypasuna O. B. Anrebpa u Haudana
MatemaTudeckoro ananusa. 10 knacc. -M.: JIpoda 2019;

2. Mypasun I'. K., MypaBuna O. B. Anre6pa u Hauana

MatemaTudeckoro ananu3sa. 11 kiacc. - M.: Jlpoda, 2019.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Anrebpa u Havana adamu3a. 10 ki @ yue0. aus
00111e00pa3oBar. yupexaeHuu /

I'. K. M ypaBun, O. B. MypaBuna. — 5-e u3j., nopad. — M. : Jlpoda,
2015

2. Anrebpa u Havana aHamu3a. 11 ki @ ywue0. mus
00111e00pa3oBat. yupex1eHuii /

I'. K. MypaBus, O. B. MypaBuna. — 5-e u3., crepeorurn. — M. : [poda,
2015

3. AnreOpa 1 Hadana aHanuza. 10 Ki1.: MeTos, peKOMEeHAaIuu K
yue0. I'. K. Mypasuna, O. B. MypaBuHoii «Anredpa u Havyaia
ananuza. 10 kmacey. / I'. K. Mypasun, O. B. MypaBuna. — M. :
Hpoda, 2019

4. Anrebpa u Hayama a”ammza. 11 kiI.: Meron, mocobuwe K yueO.
I'. K. MypaBuHa,

O. B. MypaBunoit «Anredpa u Hayana ananu3za. 11 kmace» /I, K.



MypaBuH,
O.B. MypaBuna. — M. : [Ipoda, 2010

3. Marematuka (Opo(UIBHBIA  ypOBEHb): THUIIOBBIE TECTOBBIE
3aTaHus/ TIOJ] PE/I.

N.B. Amenko. M.: "OK3AMEH", 2025

6. SAwmenko N.B., lecrakoB C.A., 3axapoB IL.U. u np. Egunbiid

FOCYI[&pCTBGHHBIﬁ 9K3aMeH. MaremaTuka. YHI/IBepcaHBHBIGI MaTCpUuaJIbl

115 noarotoBku yvanuxcas UM —M.: Uatennext-ientp.2011

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

* http://unimath.ru

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

* http://interneturok.ru

* http:www.viku.rdf.ru.

* http:www.rusedu.ru.

* http://journal-bipt.info

* http://www.yaklass.ru

* http://reshuege.ru

* http://gerat.jimdo.com - mepcoHaNbHBINA CAUT
* http://uztest.ru

» www.festival. I1september.ru
* www. km.ru/ed
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