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MHHOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «AnreOpa ¥ Hadajla MaTEMaTHMYECKOTO aHAIN3a» SBISAETCS
OJIHUM M3 Haubojee 3HAaYMMbIX B MNpPOrpaMMe CpeaHero oduiero oOpa3oBaHMS,
IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CleYMBaeT MHCTPYMEHTaJIbHYI0 0a3zy s
M3YyUCHHUsI BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroil CTOpOHBI, (hopMUpyeT
JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE 00YyYarolmuXcsl Ha YPOBHE, HEOOXOAUMOM
1UI OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHMSI, HUCTOPHH, CIOBECHOCTHU U JAPYTUX
TUCUMIUIMH. B paMkax maHHOrO y4deOHOro Kypca oOydaroliuecs OBJIaJeBalOT
YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM Hayku, KoTopas (OpMyJIHpyeT CBOH
JOCTH)KCHHSI B MaTeMaTH4eckor opme.

Y4eOHblil Kypc anreOpbl U Hayal MAaTeMaTH4YEeCKOrO aHaiM3a 3aKJIaJbIBAaeT
OCHOBY JJI YCIEIIHOTO OBJAJACHHUS 3aKOHAMU (U3MKH, XUMHH, OUOJIOTHUH,
MIOHWMAaHUsI OCHOBHBIX TCHJCHITNI pPa3BUTHS YKOHOMUKU U OOIECTBCHHON XKHU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalbHEHIIero oOpa3oBaHHs U B
MOBCEHEBHON XM3HHU. B TO ke Bpems OBNajeHHE aOCTPAKTHBIMHU M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTUYeCKOTo aHalu3a pa3BUBAET
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAaTh
YTBEPXKIIEHUSI C MTOMOIIBI0 HHAYKIIMU M PAcCYXIaTh JECTYKTHBHO, MUCIOIH30BATh
00001IeHNEe W KOHKpETH3aluio, a0CTparupoBaHUE U aHAJOTHIO, (OPMUpPYET
KpEaTUBHOE M KPUTUYECKOE MBIIIIICHUE.

B xome m3ydenmst yuyebHOTO Kypca «Anredpa W Hadajga MaTeMaTHYeCKOTro
aHanmm3a» 00ydJarolluecsl MONY4aloT HOBBIM OMBIT pElleHUs MPHUKIAIHBIX 3a/ad,
CaMOCTOSATEIIFHOTO MOCTPOCHUS MaTEMaTHYECKHX MOJIENeH pealbHbIX CHUTYaIlUi,
MHTEPIIPETallMd  TMOJYYCHHBIX  pEHIeHWH,  3HAKOMSTCA C  IpUMepamu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B TIPHpOJE, HAyKe M HCKYCCTBE, C
BBIJTAIOLIUMUCS MAaTEMaTUYECKUMHU OTKPHITUSMH U UX aBTOPaMHU.

Y4eOHblii Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM MOTEHIIUAIOM,
KOTOPBIN peanm3yeTcs Kak 4dYepe3 Y4eOHBIH Marephai, CIOCOOCTBYIOIIHUNA
(OPMHUPOBAHUIO HAYYHOT'O MHPOBO33PEHHUsS, TaKk M dYepe3 creuuduky yueOHOU
NESITEIbHOCTH, TpeOyIole MpOAOHKUTEIbHOM  KOHILIEHTpPAIlMM  BHHUMAaHUS,
CaMOCTOATENFHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 TIOJTyIEHHBINA pPe3yNIbTaT.

B ocHoBe MeTonuku 00ydeHus anredpe 1 HayaaaM MaTeMaTHIeCKOTro aHajn3a
JEKUT AEATEIbHOCTHBIA MPUHILIUI O0yUEHUSI.

B ctpykType yuebHoro kypca «Anredpa u Hadyajaa MaTeMaTHYeCKOT0 aHAITN3a)
BBIJICJICHBI  CJIENYIOIIME COJAEp)KaTeIbHO-METOANUECKe JHHUU: «Yucma u
BBIUUCIICHU», «DYHKIIMU U Tpadukm», «YpaBHEHHs] U HepaBeHCTBa», «Hagama
MaTeMaTHYeCcKOro aHanm3a», «MHOXecTBa H JIOTHMKa». Bce OCHOBHBIE
COZIEPKATEIbHO-METOIMUECKHUE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIeT



0o0y4eHHUs Ha YPOBHE CPEAHEro 00111ero 00pa3oBaHus, €CTECTBEHHO JTOMOJIHSIS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMU TEMAMHU U pa3zaeiaMu. JlaHHbIN yueOHbIN
KypC SIBJISIETCSI MHTETPAaTUBHBIM, IOCKOJIbBKY OOBEAMHSIET B cebe coaep:KaHue
HECKOJIbKAX MAaTeMaTUYECKHX JMCUUIUIMH, TaKUX Kak ajreOpa, TPUTOHOMETPHS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeEMAaTHUYECKast JJIOrHKa U ipyrue. [1o
Mepe TOro Kak oOydaroliuecs OBJaJeBaIOT BCE 0oJiee MUPOKUM MaTEMATHUYECKUM
anmnaparoM, y HUX IMOCJIEI0BaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOMTh MAaTEMaTUYECKYI0 MOJENb PEAIbHOM CHUTyallld, NPUMEHSTh 3HAHUS,
NOJIYYCHHbIE TPU HM3YYEHUHU Y4YeOHOro Kypca, JJisi PEIICHUs] CaMOCTOSITEIbHO
chOpMyIMPOBAHHON MAaTEMAaTHUYECKOW 3a/Jadud, a 3aTeM WHTEPIPETHPOBATH CBOU
OTBET.

CopepxatenbHO-MeToANYECKas: JIMHUS «Yucna M BBIYUCICHUS 3aBEpIIACT
(opMUpOBaHUE HABBIKOB MCIIOJIb30BAHMSI IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4yaTo Ha YPOBHE OCHOBHOTI0 0011ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
paIMOHANILHBIX BBIYMCIICHUN, BKIIIOYAIOMIUX B C€0s MCIOJIb30BAHUE PA3IMYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh NPUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHUS, OLIEHUBATh YHUCJIOBBIE BBIPAXEHHS, padOTaTh C MAaTeMaTUYECKHUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXKECTBAa HATYpPAJIbHBIX, LEJbIX,
pallMOHANIBHBIX W JACHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4Hucel. B  KaxIoM W3 3THX MHOXECTB paccMaTpHUBAOTCA
CBOMCTBEHHbIE €My crnenupuyecKkre 3aJadyd W OIepaluu: JeJCHHE Haleo,
OTEpUPOBAHME OCTAaTKaMM Ha MHOXXECTBE LIEJIbIX YHCell, 0COOble CBOMCTBa
palMOHAIBHBIX U MUPPALMOHANBHBIX YKCeN, apupMETUYECKUE ONepaliu, a TaKkxe
U3BJICYCHUE KOpHS HATypalbHOW CTENEHW Ha MHOMXECTBE KOMIUIEKCHBIX YHCEN.
brmarogapss mocienoBaTenbHOMY PAaCHIMPEHUIO Kpyra HCHOJIb3YEMbIX YHUCEN H
3HAKOMCTBY C BO3MOXKHOCTSIMU WX NPUMEHEHHUS JJI PEIICHUs pa3IMyHBbIX 3a7a4
dbopMupyeTcst mpeACcTaBiIeHUE O €IMHCTBE MATEMaTUKU KaK HAyKd U €€ poJiu B
MOCTPOCHUU MOJIETIeH pealbHOTO MUpa, HIMPOKO HCIOJB3YIOTCS 0000IIeHHE |
KOHKpETHU3ALIHSL.

JIunus «YpaBHEHHS M HEPABEHCTBA» PEATM3YETCS] HAa NPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeJHero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXIOM
pasnene llporpamMMbl IpPEeIyCMOTPEHO pEUIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynbrare OOydarllMecs OBIAJEBAIOT pPa3IUYHBIMM METOJaMH  pPELIEHUs
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPABEHCTB U CHUCTEM, a TaKXke 3aaady,
colepkamux mnapamerpsl. lloaydyeHHbIE yMEHHsS IIMPOKO HCIONB3YKOTCA MpU
UCCIIEZIOBAaHUN (YHKIIMI C MOMOILBIO MPOM3BOAHOM, MPH PEIICHUN MPUKIIAIHBIX
3a/1a4y ¥ 33/1a4 Ha HaXOXJAeHHe HauOOIbIINX U HAMMEHBIIUX 3HAYEHUN (PYHKIIUU.



JlanHasi comeprkaTenbHas JIMHUS BKIIOYaeT B ceOs Takxke popMUpOBaHUE YMEHUMN
BBIMIOJIHATE ~ pacuéTel 10  ¢opMynaM, MpeoOpa3oBaHHsl  paIlMOHATbHBIX,
UppALlMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKEHUI,
COZIEpXKAIUX CTENeHUu M Jorapudmel. braromaps W3y4eHHIO anreOpandeckoro
MaTepuaa MPOUCXOIUT JalbHENIIee pa3BUTHE aIrOPUTMUYECKOT0 U aOCTPAKTHOTO
MBIIUICHUS O0YYaromuXxcsi, (OPMHUPYIOTCS HABBIKK JEAYKTUBHBIX PAacCYXKICHUM,
paboThl C CHUMBOJBHBIMH (OpMamH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEH B BHJIC PAaBEHCTB U HEPaBEHCTB. AnreOpa npeiaraet 3hQexTuBHbIE
WHCTPYMEHTHI MJI1 pEHICHUS NPAaKTHUYEeCKUX W €CTeCTBEHHO-HAayYHBIX 3ajad,
HarJsiIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak SI3bIKa HAYKH.

ConepxxarenbHo-MeToauueckass JMHUS «DyHKIMM U TpadUKU» TECHO
NEPEeIUIeTaeTCsl C APYTUMHU JIMHUSAMHU Y4eOHOTO Kypca, HMOCKOJBbKY B KAaKOM-TO
CMBICJIE 3aa€T MOCIEA0BATENBHOCTD U3yYEHUs MaTepruaia. M3yuenne crenenHou,
[IOKa3aTeJIbHOM, JorapuMUUecKoi 1 TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKIUHM ISl pelIeHUs 3aJad U3 APYruxX y4eOHbBIX
IPEIMETOB U pealbHOM ’KM3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIU30M,
TaK U C pELIEHUEM ypaBHEHUIl M HepaBeHCTB. [Ipu »TOM OoJbIIOE BHUMaHHE
ynensiercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (POPMYITaMH 3aBUCHMOCTH MEXKIY
pa3IWYHBIMM BEJIMYMHAMHU, MCCIENOBaTh IOJYYE€HHblE (DYHKUUHU, CTPOUTH HX
rpadguku. Matepuai 3Toi cofepkaTeIbHOM JTUHUM HAIICJICH HAa Pa3BUTUE YMEHUM U
HaBBIKOB, TO3BOJISIOIINX BbIPaXKaTh 3aBUCUMOCTH MEX/1y BEJIMYMHAMU B pa3IMUHOM
dbopme: aHATUTHYECKOH, rpaduueckoil u cioBecHOU. Ero uzydyenue cnoco0CTByeT
pPa3BUTHUIO AITOPUTMHYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETU3ALIUU, UCTIOIb30BAaHUIO aHAJIOTHUH.

ConepxarenpHast quHHS «Hadanma mMaTemMaTHYecKOro aHaim3a TMO3BOJISET
CYUIECTBEHHO PAaCIIUPHUTh KPYr KaK MaTeMaTHYE€CKHX, TaK M MPHUKIATHBIX 3a7ad,
JOCTYIHBIX OOYYaIOLIUMCS, TaK KaK y HHMX IOSBISETCS BO3MOYKHOCTb CTPOMTH
rpauKl CIOXKHBIX (YHKUMH, ONpEAeNsTh UX HauOOJbIINE W HaUMEHBLINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
ycKopeHHusl mporeccoB. JlaHHas coaep)aTeiibHas JIMHUS OTKpPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHHSI MaTeMaTHMYeCKUX MOJIeNe peanbHBIX CHUTYaIlHil,
MO3BOJISIET HAXOAUTh HAWJTYUIIIee PEICHNE B IPUKIIAHBIX, B TOM YHCJIE COLUATbHO-
HKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYECKOro aHajIu3a
CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (POPMAILHO-JIOTHYECKOTO U KPEATUBHOIO
MBILUICHUS, (OPMHPOBAHHMIO YMEHUM pAclO3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBE. O0yJarommecs y3HatoT O BBIIAOIINXCS
pe3ysbTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU Kak Hayku, U 00 HX
aBTOpax.



CopepxaTtenbHO-MeTOANYECKas TUHUSA «MHOXKECTBa U JIOTHKA) BKIIOYAET B
ceOsl BJIEMEHThl TEOPUUM MHOKECTB M MATEMaTHUYEeCKOW JIOTUKHU. TeopeTHkKo-
MHOECTBEHHBIE MPEICTABIEHUS IPOHU3BIBAIOT BECh KYpPC IIKOJBbHOW MaTEMATUKU
U TpelaraloT HamOoJiee YHUBEPCAIbHBIA A3BIK, OOBEAUHSIOIINNA BCE pa3leiibl
MareMaTUKH H €€ MPUIIOKEHUN, OHM CBS3bIBAIOT pa3HbIE MAaTeMaTUYECKHUE
JUCUUIUIMHBL W UX TMPWIOKEHUs B enuHoe 1enoe. lloaTomy BaxHO 1aTh
BO3MOXKHOCTh 00yYarolmeMycsi MOHMMaThb TEOPETHKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOM MAaTEMAaTHKU U HMCHOJIb30BaTh €ro JJISI BHIPAXKEHUSI CBOUX MBICIIEH.
JIpyruM BaXXHBIM TPU3HAKOM MAaTEMaTUKH KaK HayKd CIIeyeT IpPU3HATh
CBOMCTBEHHYIO €M CTPOrOCTh OOOCHOBAHHMI U CJIEIOBAaHUE OIPEACIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTeiabCTB.  3HAKOMCTBO C  3JEMEHTaMu
MaTEMaTUYECKON JIOTUKH CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBbIIUICHUS
00 y4aroUmMxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKIEHHS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOT'O MBIIIUICHUS.

B yuebnom kypce «Anrebpa u Hauajga MaTEMaTHUYECKOrO aHalM3a»
PUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOI'O0 MOEIMPOBAHUS, KOTOpbIE MPHU3BAHBI
crocoOCTBOBaTh (POPMHUPOBAHHMIO HABBIKOB ITOCTPOEHMSI MOJEIEH pealbHbIX
CUTYyallUil, WCCIENOBAHMS 3THX MOJENEH C IMOMONIbIO amnmapara aiareOpel u
MaTeMaTU4YECKOr0 aHaJIW3a, WHTEPIPETAlUHU MOJY4YEHHBIX pe3ylbTaToB. Takue
3aJlaHuA BIUIETEHBI B KAXKIbIM U3 pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepUall
y4e0HOr0 Kypca IIMPOKO HMCIONB3YeTCs ISl PEIleHUs MPUKIAIHBIX 3anad. [Ipu
pPELIEHUH  peaJbHbIX  MPAKTUYECKUX  3a7ad  oOydaroluecs  pa3BHBAIOT
HAO0JIIOIATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh ~ QHAJIOTHIO, 0000IaTh W  KOHKPETU3UPOBATH  MPOOJEMY.
JesTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEUICHUS MNPUKIAAHBIX 3a7a4
OpraHu3yeTcs B MPOIIECCe 3YUYECHUS BCeX TeM Yy4eOHOro Kypca «Anredpa 1 Havyana
MaTEMaTUYECKOIro aHAIU3ay.

Ha wu3yuyenue yueOHOro kypca «Anredpa W Hayajga MaTeMaTHYe€CKOIro
aHanm3a» otBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJEP KXAHUE OBYUYEHUA
10 KVIACC

Yucaa 1 BBIYMCICHUS

PaunonanbHbie yncna. OOBIKHOBEHHBIE W JI€CATUYHBIE APOOU, MPOLIEHTHI,
OeckoHEeUHbIe Mepuoauueckue Apoou. [lpumenenue apodet U TPOIEHTOB IS
pELICHUS PUKJIAAHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUN U PEATbHOU KU3HHU.

JlencTBuTeNbHbIE 4YMCNA. PalMoOHaIbHBIE W UPpalMOHAJIbHBIE YHCIA.
Apudmernueckue  omepaudd € JCUCTBUTENbHBIMH  yHcIaMH.  Moayib
JEUCTBUTENBHOIO YKCa U ero cBoiictBa. [TpubnuxEHHbIe BHIYUCICHUS, TTpaBUIIa
OKpPYTJIEHUs, IPUKUJIKA U OLIEHKA Pe3yIbTaTa BEIYUCICHNMN.

Crenenp ¢ uensiM 1nokaszareneMmM. buHoMm Herorona. Hcenonbs3oBaHue
noaxojsien (popmbl 3anncu 1eUCTBUTEIbHBIX YHUCEN JUISl PEIICHUs TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS TaHHBIX.

ApudmMeTuyeckuii KOpeHb HaTypajJIbHOM CTETIEHHU U €0 CBOWCTBA.

CreneHp C panuoOHANIBHBIM IIOKA3aTeieM M €€ CBOMCTBA, CTEINEHb C
JNEHUCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jsorapudma. JlecaTuuHble W HATypajbHbIC
aorapu@msi.

CHHYyC, KOCHHYC, TaHI€HC, KOTaHI'€HC YHUCJIOBOrO0 aprymeHTa. ApKCHUHYC,
APKKOCHHYC U APKTAHT'E€HC YMCIOBOr0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnmectBa W TOXKAECTBEHHBIE IMpeoOpa3oBaHUsA. YpaBHEHUE, KOpPEHb
ypaBHEHHUs. PaBHOCWIBHBIE ypaBHEHUs W YpaBHEHMS-CIeICTBUSA. HepaBeHCTBO,
pelIeHe HEPAaBEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS LEIbIX U IPOOHO-PALIMOHATIBHBIX YPAaBHEHUH U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOM NEPEMEHHOMU. JleleHne MHOrowwieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema be3zy. MHoOrousneHs! ¢ easiMu KO3QPHUITHESHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHusl YNCIOBBIX BBIPAXKEHUM, COAEPIKAIUX CTEIIEHH U KOPHHU.

WppaunonanbHbie YpaBHEHUS. OcHoBHBIE METO/BI peuieHus
HMPPALUOHAIBHBIX YPABHEHUM.

IToka3zarenpHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHUS ITOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeobpazoBaHue BbIPAKEHU, COEPKAILINUX JOTapU(PMBI.

Jlorapupmuyeckue ypaBHEHHUS. OcHoBHbIE METO/IbI peleHus
norapupMUIECKIX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHUE dbopMybL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellleHne TPUroHOMETpUYECKUX YPAaBHEHHUM.



Pemienne cucrem JIMHEMHBIX ypaBHEHUMM. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHEeHUU. ONpeIeIuTeNb MAaTPULBI 2X2, €r0 T€OMETPUIYECKUI CMBICIT U CBOWCTBA,
BBIYMCJICHUE €r0 3HAYEHUS, NMPUMEHEHUE ONPEHACIUTENS ISl PEIICHUS CHUCTEMBI
JMHEWHBIX YpaBHEHUW. PellleHne NPUKIAIHBIX 3a7ad C IOMOIIBK) CHUCTEMBI
JIMHENHBIX ypaBHEHUU. VccnenoBanne NOCTPOCHHONM MOJIENIM C TTIOMOIIBIO MaTPHIL
Y ONPEIEIUTETIEH.

ITocTpoeHre MaTeMaTUYECKUX MOJICNIEN PEaTbHOW CUTYAIlMd C IMTOMOIIBIO
YPaBHEHUW U HEPABEHCTB. [IprMeHEHME ypaBHEHUN W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMYHbIX 00JacTell HAyKU U pealibHOM JKU3HHU.

DyHKUMH U TPaPUKHU

OyHKIUs, crnocodbl 3amanus ¢GyHKIUU. B3aumHO oOpaTHbIE (YHKIUU.
Komnosunust dyakuuit. I'padux  yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacth ompeneneHus 1 MHOXKECTBO 3HaueHud pyHkumu. Hymu QyHkumm.
[TpomexxyTku 3HaKomocTostHCTBA. UETHBIC M Heu€THBIe (yHKIMU. [lepuonnueckue
byuakiuu. IlpomexxyTku MOHOTOHHOCTH (YHKUMH. MakKCUMyMbl U MUHUMYMBI
¢byukiuu. Hanbomnbiiee u HauMeHsbIee 3Ha4eHUs QYHKIIUU HA IPOMEXKYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHUE UX IPpaUKOB.

CrenenHas (GyHKUMS ¢ HATypaJbHBIM U LIEJIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpadux. CBoiicTBa U rpadK KOpHS N-OM CTENEHU KaK PyHKIIUU 00paTHON CTENEH!
C HAaTypaJIbHBIM ITOKA3aTEJIEM.

[lokazarenbHas u Jjorapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduUKH.
Hcnonb3oBanue rpaduxoB GyHKITUN TSl pEIICHUS] YPABHCHHM.

Tpuronomerpuueckas OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIMI YUCIOBOTO apryMeHTa.

QOYHKIIUOHAJBHBIE 3aBUCUMOCTM B pEaJbHbIX IpoOLEcCCaX U SBICHUSX.
I'paduku peabHBIX 3aBUCUMOCTEH.

Hauvana maTtemaTH4ecKoro aHajiusza

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJjaHusl IOcieqoBaTebHOCTEH. MeTton
MaTEMATUYECKON HHAYKIIMH. MOHOTOHHBIE M OTPaHUYEHHBIC TOCIEA0BATEIIbHOCTH.
HcTopus BO3HUKHOBEHMSI MAaTEMAaTHYECKOTO aHajin3a Kak aHalin3a OEeCKOHEYHO
MaJbIX.

ApudmMernueckas ¥ reoMeTprueckas nmporpeccuu. beckoHeuHo yObIBaroIas
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO YObIBAIOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Yucmno e. @opmyiia CI0KHBIX
npoleHToB. Mcnonb30BaHUE TMPOrpecCHM JUIsl PEUIEHUS PealbHbIX —3aJad
MPUKJIIAHOTO XapaKTepa.



HenpepeiBHbIE (QYHKIIMM W WX CBOMCTBA. TOYKHM pa3ppiBa. ACHMIITOTHI
rpajpuxoB (yHkiuii. CBoilcTBa (yHKUMU HENpPEpBIBHBIX Ha OTpe3ke. Meroa
MHTEPBAJIIOB JUI PELICHHS HEpaBeHCTB. lIprMeHEHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 1S pelieHus 3a1ay.

[lepBas u BTropas npousBojHble pyHKIMH. OnpeneneHue, reoMeTpUIeCcKuil u
(u3HYECKUil CMBICT IPOU3BOJHOM. Y paBHEHHUE KacaTeIbHOM K rpaduKy (QyHKIIHMH.

[IpousBonHble  3nmeMeHTapHbIX  (yHkumil.  Ilpon3BogHas  cymMBI,
POU3BEAEHUS, YaCTHOTO U KOMIO3UIIMHN (PYHKLIUH.

MHoxkecTBa U JIOTMKA

MHOX€eCTBO, OIepalru HaJ MHOXKECTBAMH W WX CBOMCTBA. Jluarpammsbl
Oinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOXKECTBEHHOIO — amnmapara Ul
ONMCAHMS PpEAIbHBIX IPOLIECCOB M SBJICHUW, IPU PEIICHHM 3a1a4 W3 JIPYrux
y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOrO OOBEKTA, CIEJICTBUE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yuciaa v BBIYMCICHUA

Hatypanbabie u uensie uncna. [I[puMeHeHue MPU3HAKOB JACIUMOCTH IIENbIX
qyucen, HauOonplui oOuui aenurens (mamee — HOJl) u HammeHsbliee oO1ee
kpatHoe (nanee — HOK), ocratkoB mo moay:to, anroput™ma EBkinaa juist pereHust
3a/1a4 B IEJIBIX YHCIIAX.

KommnekcHbie uuncia. AnreOpanyueckass W TpUTOHOMETpUYecKas (HOpMBbI
3aMUCU KOMIUIEKCHOTO 4uciia. ApudmeTrhyeckue omnepanudu ¢ KOMIUIEKCHBIMHU
gucinamu. M300pakeHne KOMIUIEKCHBIX YHCeT Ha KOOPAWHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCET JIJIs1 PeIIeHUs] (PU3NUECKUX U TEOMETPUICCKUX 3a71ad.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema U COBOKYIHOCTh YPABHEHUHN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIEJCTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEl  TPUTOHOMETPUYECKUX  YpaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPY>KHOCTH. PelieHrne TpuroHoMeTpuueCKuX HEPABEHCTB.

OcHOBHBIE METOJIBI pEUICHUS TOKa3aTeIbHBIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM U COBOKYIMHOCTEH pallMOHAIbHBIX,
UPPALMOHAIILHBIX, TTOKA3aTEIbHBIX U JIOTapU(PMHUUYECKUX YPAaBHEHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C MApAMETPAMH.



[IpumeHeHue ypaBHEHU, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX
3a]1a4 M 3a/1a4 U3 PA3IMYHbIX 00JIacTel HAYKU U peabHOM KU3HU, UHTEPIPETALIUS
IIOJIYYE€HHBIX PE3YJIbTaTOB.

DOyHKIUY U rpaduKu

I'padux kommoszunmu GyHkumd. ['eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPJMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U TPAPUKH.

['paduueckre MeTONBI pelieHUsT YpaBHEHWU W HEPaBEHCTB. | 'paduyeckue
METO/Ibl pEUIEHUS 3a]1a4 C mapaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMA I HMCCIEIOBAHUS TMPOIECCOB U
3aBUCUMOCTEN, KOTOpbIE BO3HUKAIOT IPU PELICHUU 334a4 U3 JPYrUX y4eOHBIX
IIPEIMETOB U PEAJIBHOM KU3HU.

Havasia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne MpOM3BOAHON K MCCIENOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxxieHne HauboIbIIero 1 HAMMEHBIIEr0 3HAUEHUI HEMTPEPhIBHOM
(YHKIIMM Ha OTpE3KE.

[IpumeHeHue NPOU3BOAHOW I HAXOXKACHUS HAWIYUYIIEro pEIICHUsS B
NPUKIAJAHBIX 3a7adax, JUisl OINpEAENICHHs CKOPOCTH W YCKOPEHHs Ipolecca,
3aJlaHHOTO (OPMYIION UK TPadhUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. llepBooOpasHbie
aneMeHTapHbIX GyHKIuUH. [IpaBuia HaxoXAeHUs IEPBOOOPA3HBIX.

Wurerpan. ['eomeTpudecknii CMBICI HHTETpaja. BerauciaeHue onpeaeneéHHoro
uHTerpania no ¢popmyne Herorona-Jleitonuiia.

[IpumeHneHne uHTerpaja s HaXOXKIACHUS IUIOMIANEH IIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEJl.

[Tpumepsl pemenuit auddepeHunanbHbBIX  ypaBHEHH. MaremaTuueckoe
MOJICIUPOBAHME PEAIbHBIX IPOLECCOB C MOMOIIBIO  AU((PEepeHIUaTbHBIX
YPaBHECHUU.



[UDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOr0 BOCTIMTAHNS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIINN 00YJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIICKOT0 O0IIECTBA, MPEACTABICHUE O MATEMAaTHUIECKUX
OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOLEAYD
rpaXIaHCKOTO  oOmiecTBa  (BBIOOPHI,  OMPOCHI W JIPYroe),  yMEHHE
B3aMMOJICHCTBOBATh C COLMAJIbHBIMU HMHCTUTYTaMHU B COOTBETCTBUHM C HX
(GYHKIMAMY ¥ HA3HAYCHHUEM;

2) NaTPUOTHYECKOT 0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON T'PaXKJAHCKOW MICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCHUHCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTUYECKOM MIKOJbI,
UCIIOJIb30BAaHUE JTHX JIOCTIDKCHMM B JAPYTrUX HayKax, TEXHOJOTHsX, chepax
SKOHOMUKH,

3) 1yXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMS

OCO3HAHME TYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TOBEICHHUSI, CBI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKU U ICSITEIbHOCTHIO YIEHOT0, OCO3HAHUE TMIHOTO
BKJIaJ]a B TIOCTPOCHHUE YCTOMYMBOTO OYAyIIero;

4) 3¢cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsh 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3371a4, PEIICHHUM, PACCYXICHHI, BOCIPUUMYUBOCTH K
MaTeMaTUYeCKHM acTIeKTaM Pa3jIMYHbIX BUJIO0B UCKYCCTBA,

5) pu3nUecKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHHS TMPUMEHATH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpEcax 3J0POBOTr0 U 6€30MacHOro o0pa3a *KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NMHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIbIXa, peryisipHasi ¢pu3nueckas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHSATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JESTEIBHOCTHIO;

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTh K TPYHdy, OCO3HAHHE IIEHHOCTH TPYJAOJI00Us,, HHTEpPEC K
paznuyHbIM  chepam  TIpoeCcCHOHAILHOW  JIEITEIbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW H €€ TPHIOKECHHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oyaymield mpodeccud W Ppeaqu30BbIBaTH COOCTBEHHBIC >KHU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTP K  MAaTreMaTHYeCKOMY  OOpa3oBaHUIO U
caM0ooOpa30BaHUIO Ha MPOTSKEHUU BCEU MKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 337a4 MaTEMATHUYECKON HAIlPaBIECHHOCTH;

7) 3KOJIOrM4€CKOro0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh ~ DKOJIOTHYECKOM  KYyJIbTYpbl, TOHWMAaHHWE BIUSHUSA
COLIMATbHO-9KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelibl, OCO3HAHME TII00AJIbHOIO XapaKTepa KOJIOTHYECKUX Mpo0JieM, OpUeHTAIUs
HAa TPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM JUIsi pemieHus 3adad B 00JacTH
OKpY>KaloIlel Cpelibl, IUIAHUPOBAHUE TIOCTYMIKOB W OIICHKM WX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPEbI,

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKH, TOHUMAaHUE MaTEMaTHIECKON
HAYKU Kak cepbl yenoBeueCcKon AesITEIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHS IIMBWIM3AIMU, OBJIAJCHUE S3bIKOM MAaTEMaTUKU U MaTEMaTHYECKOMN
KyJIbTYPOH KaK CPeICTBOM MMO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISITh MPOCKTHYIO
Y UCCIIEA0BATENbCKYIO IESITEIbHOCTh NHINBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

BBISIBIIATH U XAPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTUUYECKHUX
OOBEKTOB, TMOHATHIA, OTHOIIEHUN MEXIYy TMOHATUAMH, (HOPMYIUPOBATH
onpeJieNIeHUs TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KacCU(UKaAIINH,
OCHOBaHWsI /i1 0000IIEHHS M CPAaBHEHUSI, KPUTEPUHU TTPOBOAMMOTO aHAIIN34,

BOCIPUHMMATh,  (QOpMyaMpoBaTb W  MNpeoOpa3OBBIBATE  CYXKIEHUS:
YTBEPAUTEIbHBIC U OTPHUIIATEILHBIC, €IMHUYHBIC, YaCTHHIE U O0IINE, YCIOBHBIC,

BBISIBJIATH MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOJMIOJICHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JleJaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
MHJIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIFOUEHUH 10 aHATIOTUU;

MIPOBOJIUTH CAMOCTOSITEJIFHO J0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(MpsiMbI€ U OT MIPOTUBHOT0), BBICTPABATh apryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPhI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBO/IbI;

BBIOMpATh crmoco0 pereHus: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHHUs, BHIOUPaTh HanboJiee MOAXOASIINI C YIETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBaTe1bCKue 1CHCTBUSA:



UCTIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOpPEYHE,  MpodIiIEeMY,
yCTaHaBIMBaThb MCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAaHUE
M0 YCTAaHOBJICHUIO 0COOEHHOCTENW MaTeMaTUYECKOro 00BEKTa, SBICHUS, Mpolecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXKy 00BEKTaMU, IBICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENTLHO (POopMyNIMpoBaTh 00OOIIEHUS] W BBIBOJBLI MO PE3yJibTaTaM
NPOBEACHHOTO  HAONMIOJEHUS, HUCCICAOBAHUSA, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IIpollecca, a TakKe BbIABUTATh
MPEJINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanueii:

BBISIBJIAITH JCPUIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa HA
BOTIPOC U IS PEIICHUS 3aJauu;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBAT,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHGOPMALIUIO PA3IMYHBIX BUIOB U (hopM
MPECTABIICHNUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTaBIATh €€ B pa3lWyHBIX (opmax,
WLTIOCTPUPOBATh IpaduyEeCcKu;

OLICHUBATh Ha/1EKHOCTD uH(popMauu o CaMOCTOSITEJILHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKAaTHBHBIC YHHBEpPcadbHbIe Y4eOHbIe 1eiicTBUs

Oowmenue:

BOCTIPUHUMATh U (YOPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHUIMHU U
LEJIIMU OOLIEHMUS], ICHO, TOYHO, TPAMOTHO BbIPaKaTh CBOK TOUYKY 3PEHUS B YCTHBIX
U TNHUCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHMS II0 XOAYy peEleHus 3aJ1ayu,
KOMMEHTHPOBATh IMOTYyYECHHBIA PE3YJIbTaT;

B X0Jle¢ OOCYXKIEHMsI 3aJlaBaTh BOMPOCHI MO CYHIECTBY OOCYKIAaeMOU TEMBI,
MpoOJeMbl, pPEIAaeMOil 3aJayd, BBICKA3bIBaTh UJEH, HAILIEJICHHbIE Ha IIOHMCK
pelIeHusl, COIOCTABIIATh CBOM CYXKICHHUSA C CYXICHUAMHU IPYTMX YYaCTHHUKOB
auanora, OOHapyXKMBaTh Pa3IMuM€ M CXOACTBO MO3MIMH, B KOPPEKTHOU (opme
(opMynHpOBaTh pa3HOIIacHus, CBOM BO3PAKECHMUS;

IIPEACTABIATh PE3YJbTAThl PEIICHUS 3a1a4yd, YKCIIEPUMEHTA, UCCIEA0BAHNUs,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATH (OpMarT BBICTYIUIEHUS C Y4YETOM 3ajad
IPE3EHTAlMU U OCOOEHHOCTEN ayIUTOPHH.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE YUeOHbIE el CTBUS
Camoopranuszanms:



COCTaBIIAATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4ETOM MUMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIH HHTE/JIEKT:

BJIQJICTh ~ HABbIKAMM  TIO3HABATENIHHOM  peQIeKCHHU  KaK  OCO3HAHUS
COBEPIITAEMbIX TEUCTBUA U MBICIUTEIBLHBIX MPOIECCOB, UX PE3YybTaTOB, BIAACTh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpolecca M pe3ysibTaTa pPelieHUs
MaTeMaTHYEeCKOH 3aJ1a4H;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MPU PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1IeJId U YCIOBUAM, OOBSICHSATH PUUUHBI
TOCTKEHUS WM HEIOCTIKEHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OITHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh W HUCIOJb30BaTh MPEUMYIECTBA KOMAHJAHOW W WHIUBUIYaTHHOM
paboThl TpU pelIeHWH YYEeOHBIX 3ajay, NPUHUMATh IeJIb COBMECTHOM
JESTENBHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpEaeiiTh
BUJIBI pabOT, IOrOBapUBaTHCA, 00CYXK/IaTh MIPOIIECC U pe3yIbTaT padoThl, 0000IIaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBLIX (opMax paboThl (0OCYXIeHUs, OOMEH MHEHUH,
«MO3TOBBIC MMTYPMBD) U UHBIE), BHIMOIHATH CBOIO YaCTh PaOOTHI 1 KOOPAUHUPOBATH
CBOM JICWCTBHSI C IPYTUMHU YJICHAMH KOMaH/IbI, OIICHHBATh KA4E€CTBO CBOETO BKJIa/1a
B OOHmUA TPOAYKT MO KPUTEpUsM, CPOPMYIUPOBAHHBIM  y4aCTHUKAMU
B3aMOJICHCTBUSI.

ITPEAMETHBIE PE3YJ/IbTATDBI

K konmy oOyuenms B 10 kjacce OOyJarOIIMICS TMOTYYUT CIICAYIOIIHEC
IpeIMETHBIE PE3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «AnreOpa U Hauajla MaTEMaTUYECKOTIO aHAIN3a»:

Yucnaa 1 BIYMCICHUSA

CBOOOJIHO ONEPUPOBATH MOHATUAMH: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoaudeckas JApoOb, TMPOIEHTHI, HUPpPAMOHAIBHOEC YHCIO, MHOXECTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSThL JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIAIHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEV 3HAHUN U PEAIbHOMN KU3HU,

MIPUMEHSTH TPUOJIMKEHHBIC BEIYMCIICHUS, IPABUJIa OKPYTJIEHUS, IPUKUAKY U
OLICHKY Pe3yJbTaTa BbIYMCIICHUI;



CBOOOJHO OINEpPUPOBATH TMOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
HCITIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3alUCH TEUCTBUTEIBHBIX YHCEI JJI PELICHUS
IIPAKTUYECKUX 3aJ1a4 U IIPEACTaBICHUS TaHHBIX;

CBOOOZHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypalbHOU
CTEIICHH;

CBOOOIHO OMEPUPOBATH MOHATUEM: CTENEHb C PALIMOHAIBLHBIM MOKA3aTENIEM;

CBOOOZIHO OMNEPUPOBATH MOHATUSAMHM: JIOrapudM uucha, AECATUYHBIE U
HaTypaJibHbIE JIOrapu(MmBbl;

CBOOOJIHO OMEpUPOBaATh MOHATUSIMU: CHUHYC, KOCUHYC, TAaHI€HC, KOTAHIEHC
YUCJIOBOT'O apryMEHTA;

OIIEpUPOBATH MOHATUSAMU: APKCHHYC, APKKOCHHYC M apKTaHT€HC YUCIOBOIO
aprymeHra.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATHUSMM: TOXKIAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHHUS U YPABHEHUS -CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pa3IMyHble METOJbl PELIEHUS PpalUOHATBHBIX M JIPOOHO-
palMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAIOB Ul pELICHUs
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOYIEH OT OJHON NEepeMEHHOH,
MHOTOYJIEH C UENbIMU KO3 PUIIMEHTaMU, KOPHA MHOTOUJICHA, IPUMEHSTD JIEJICHHUE
MHOI'OYJIEHA HAa MHOTOWIEH C OCTaTKoM, TeopeMy be3y m Teopemy Buera mis
peuieHus 3aaay;

CBOOOJTHO OIMEPUPOBATH TMOHATHUSAMHU: CHCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpHlla, ONPENEIUTENs MaTpHUIbl 2 X 2 M €ro IE€OMETPUYECKUN CMBICI,
UCIIOJIB30BAaTh CBOMCTBA ONpeAenuTens 2 X 2 g BBIYUCICHUS €r0 3HAYCHMS,
IIPUMEHATh ONPENCIIUTENN [UIl PEIICHUS CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJZIEJIMPOBATh pEabHbIE CUTYALMH C ITOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHEHUH,
UCCJIEIOBAaTh ITOCTPOEHHBIE MOJEINA C IIOMOIIBIO MAaTpULl U OIpEACIUTENEH,
HMHTEPIIPETUPOBATH MMOTYyYECHHBIA PE3YJIbTAT;

UCIOJb30BaTh CBOMCTBA JEHCTBUM € KOpHSAMHU JUIsl IIpeoOpa3oBaHMs
BBIPAKECHUM;

BBINOJIHATH IPE0OPa30BaHMsI UNCIOBBIX BBIPAXKEHUH, COIEpKAIIUX CTEIIEHU C
paloOHaIbHBIM [10KA3aTEIIEM;

UCII0JIb30BaTh CBOICTBa jorapu@gmoB IS npeoOpa3oBaHUs
norapupMUYECKUX BbIPAKEHUM;

CBOOOJIHO OINEpPUPOBaTh MOHATUSIMHU: HPPAIMOHAIIBHBIE, IOKa3aTelbHbIE U
norapupmMuUecKue ypaBHEHHs, HaXOIUTh UX PEUICHHS C IIOMOIIBIO PAaBHOCUIIbHBIX
IIEPEXOI0B UJIN OCYILECTBIISIS IPOBEPKY KOPHEW;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUECKHe (HopMynbl Al mpeoOpa3zoBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHHUI,

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHSTh HeoOXoaumble  (OpPMYNBl Ui PEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUI;

MOJICJIMPOBATh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKCHUSA, YPaBHEHMs, HEPABEHCTBA 110 YCIOBUIO 3a/laud, WCCIIEI0BaTh
IOCTPOEHHBIE MOJIETIH C UCIIOJIb30BaHUEM ammapaTa aareOpbl.

DyHKUUH U rpaPUKuU:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKLHUSA, CIIOCOOBI 3aJaHus (QYHKINH,
B3aMMHO oOOpaTHble (YHKIIMH, KOMMO3UIMA (QYHKIUHA, Tpaduk QyHKIHH,
BBITIOJIHSATH AJIeMEHTapHbIE MpeoOpa3oBaHusi rpaduKoB GyHKIUNT;

CBOOOJHO ONEPUPOBATH MOHATUSMU: OOJACTh OMPEICICHUS U MHOXKECTBO
3HaYCHUN PYHKIMH, HYJIU (PYHKIIMHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OIEpPUPOBaTh TMOHATHSAMHU: UYETHbIE M HEYETHBIE (DYHKIUH,
nepuogndeckue (PyHKIMHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMBI U
MUHUMYMbI (YHKIIMM, HauOosblliee W HauMEHblIee 3HAueHHE (YHKIUM Ha
MIPOMEKYTKE;

CBOOOJITHO ONEPUPOBATh MOHATUSAMU: CTENEHHass (QYHKIMS C HATYpaJbHBIM U
[EeNbIM TIO0Ka3aTesieM, rpaduK CTEeHHON (YHKIMU C HaTypajdbHBIM M IIEJIBIM
nokasaresyieM, rpauk KOpHS Nh-0il cTeneHu Kak (YHKIMUA OOpaTHOW CTENEeHU C
HaTypaJbHBIM TTOKa3aTeleM;

ONEepUPOBATh TIOHATUSMHU: JMHEHHAs, KBaJpaTHUHas WU JIPOOHO-TMHEWHas
(YHKIIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX IPa(hUKOB;

CBOOOHO OMEpUPOBATh TOHATHUSMHM: IOKa3aTelbHAs W JorapudpmMuieckas
(GyHKIMHM, UX CBOWCTBA M TpaduKH, HCIOJIB30BaTh WX TpauKd JUid pelieHus
YpPaBHCHUU,

CBOOOZIHO OINEpUPOBaTh MOHATUSIMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpeieJIeHIe TPUTOHOMETPUYECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

UCIONIb30BaTh Trpapuku (QYHKUMA Ui UCCIEIOBAaHUS TMPOIECCOB U
3aBUCHMOCTEW MpPU PEIICHUU 3a7a4d U3 APYrUX y4eOHBIX MPEIMETOB U PeabHOM
KHU3HU, BbIpakaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY BEIUYNHAMU;

Havyana matemaTn4yecKoro aHajausa:

CBOOOJHO OTEpUPOBATH MOHATHUSAMU: apuMeThyeckas U TeoMeTpUdecKas
nporpeccus, 6ECKOHEYHO yObIBaroIas reOMEeTpUYecKasi Mporpeccusi, TMHEHHBIA 1
AKCIIOHEHIIMATIBHBINA POCT, GOpMYyIia CIIOKHBIX TPOIIEHTOB, UMETh MPEACTABICHHUE O
KOHCTAaHTE;

UCIOJIb30BaTh MPOTPECCUM JJISi PELIEHUS peajbHBIX 3a]ad MPUKIAJTHOTO
XapaxkTepa;



CBOOOTHO ONEPHUPOBATh MOHATUSAMHU: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHMsI
IIOCJIEIOBATENBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IIOCIENOBATENBHOCTH,
IIOHUMATh OCHOBBI 3apOXKACHUSA MATEMATUYECKOIO aHaliu3a Kak aHaln3a
OCCKOHEUYHO MAJIBIX;

CBOOOJIHO ONEpUPOBATH MOHATUSAMMU: HEMIPEPBIBHBIE (DYHKIIMH, TOUKU Pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOZHO ONEpPUPOBATH MOHATHEM: (YHKIUS, HEMpepbIBHAs Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HENMPEPBIBHBIX (DYHKLIMNA I pelieHus 3ajay;

CBOOOZIHO ONEpUPOBATh TMOHATUAMM: TIEpBasi M BTOpas MPOU3BOAHBIC
dbyHKIIMY, KacaTenbHas K rpaduky GyHKIINH,

BBIYMCIIATH ITPOU3BOJHBIE CYMMBI, IIPOM3BENCHMS, YACTHOTO U KOMIIO3HUIIMU
IBYX (PYHKLMM, 3HaTh IPOU3BOAHBIE JIEMEHTAPHBIX () YHKIUH;

UCIOJb30BaTh T€OMETPUUYECKUNA M (PU3MYECKHH CMBICT MPOU3BOIHON Iis
pELICHHs 3aaa4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OINEpPAllUd  Haj
MHOECTBAMMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIis1 ONUCAHUS pPealbHbIX
IPOIIECCOB U SIBJICHUM, IPU PELLICHUH 334a4 U3 JPYTrUX Y4€OHbIX IPEJMETOB;

CBOOOZIHO OMNEPHUPOBATH MOHATUSIMH: OIpEAENIEHUE, Teopema, ypaBHEHHUE-
CJICZICTBHE, CBOMCTBO MAaTeMaTH4YECKOI0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U1 HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydaromuiicss TOJYYHUT CIEIYIOIINUE
IpeaMEeTHbIE Pe3yJbTaThl MO OTIACIbHBIM TeMaM paboyeil mporpaMmbl y4eOHOTo
Kypca «Anredpa v Hauajga MaTeMaTHYECKOr0 aHAIIN3ay:

Yucsia ¥ BBIYUCTICHUA:

CBOOOJIHO ONEpUPOBATh MOHATUSAMHU: HATYPAJIbHOE U LIEI0E YUCIIO, MHOYKECTBA
HaTypaJbHBIX M LEJIBIX YUCEJ, UCIOJIb30BATh MIPU3HAKHU JEIUMOCTH LEJbIX YHUCEI,
HOA n HOK HaTypaslbHBIX 4YMCEN JJI1 PELICHUs 3a/1ad, NPUMEHATHh aJTrOpPUTM
EBxnuna;

CBOOOZHO ONEPUPOBaTh MOHSITHEM OCTAaTKa MO MOAYJI0, 3alHChIBAThH
HaTypaJbHbIC YHCIA B PA3JINYHBIX [TO3ULHOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIA B alreOpanvyeckoil u
TPUTOHOMETPUUECKONH (opMe, BBIMNOIHATh apu(PMETHYECKUE ONepaluy ¢ HUMU U
M300paxkaTh HA KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:



CBOOOJTHO OIEPUPOBATh MOHATHUSMHU: HpPpAlMOHAIBHBIC, TOKa3aTelbHbIE U
jgorapu(MuUUecKue HEpaBEHCTBA, HAXOAUThb WX pEUHIeHUs C  [OMOMIbIO
PaBHOCWJIBHBIX IIEPEXOJIOB;

OCYIIECTBIATb OTOOpP KOpHEW TMpU PEUICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OIEpUPOBATh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpPUMEHATh  HeoOXonumble  (OpMynbl Ui PELIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO ONEPUPOBATH MOHITHSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH palMOHAIBHBIX, UPPALMOHAIBHBIX, II0OKA3aTEIbHBIX U
J0rapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

peliarb palMoOHAJIbHBIE, UppalyOHalbHbIE, NOKa3aTeJIbHbIE,
JOrapu(pMUYECKUE U  TPUTOHOMETPUUYECKUE YpPaBHEHMsT U  HEPaBEHCTBA,
CoJIeprKallie MOAYJIM U TapaMeTphl;

IPUMEHATH I'paUUECKUe METOIbI sl PEIICHUs] YpaBHEHUN U HEPABEHCTB, a
TaK)Ke 33]1a4 C apaMeTpamu;

MOJICIMPOBAaTh pEAJbHbIE CUTyallUM Ha S3bIKE aiureOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI MO YCJIOBHMIO 3aJa4H,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM armapara anreOpsl,
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yJIbTar.

DyHKIUU U TpaPuUKH:

CTpOUTh TpaduKH KOMMO3UIMU (YHKIUH C TOMOIIBIO 3JIEMEHTAPHOIO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIIMH IBYX (DYHKIIMH;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAUHATHOU
IIJIOCKOCTH;

CBOOOJHO  ONEpUpPOBATh MOHATUSAMU: TIpaUKU  TPUTOHOMETPUYECKHUX
b yHKIIM;

OPUMEHATh (YHKIUU i1 MOJEIMPOBAHUA U HCCICIOBaHHS peabHBIX
IIPOLIECCOB.

Havyajia MaTeMaTH4eCKOro aHAJIM3A:

UCIOJIb30BaTh MMPOU3BOJHYIO I UCCIEAOBaHUSA (PYHKIIMK HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HanOOJbIlIee U HAUMEHbIIIeEe 3HaUYeHN (DYHKIMU HENPEPHIBHOM Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO [UIsl HAXOXKIEHUS HAWIYYIIEro pPEIICHHs B
IPUKJIAIHBIX, B TOM YUCIIE COLMAIIBHO-O)KOHOMUYECKUX, 3a/1a4ax, A1 ONPEACIICHHUS
CKOPOCTH M YCKOPEHHUS MPoIiecca, 3aIaHHOT0 (HopMyioit mwim rpagukom;



CBOOOJTHO OMEpPUPOBaTh MOHATHSIMU: TEpPBOOOpa3HasA, ONpeneiIEHHbIHI
MHTErpaj, HAXOIWUTh IEPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKUUH M BBIYUCIATH
unTerpan no ¢popmysne Hetorona-JleitOnuiia;

HaXOJUTh TUIOUIAIH UIOCKUX PUTYP U 00BEMBI TEJ C IOMOIIbIO HHTErpaa;

MMETh IIPEACTABICHUE O MaTEMAaTHYECKOM MOJEIMPOBAHUU Ha IIpUMeEpe
cocTaBlieHUs TU(PPEepeHINATbHBIX YPAaBHEHU;

pemars NPUKIAAHBIE 3aJa4H, B TOM YHUCJIE COLUUAIBHO-YKOHOMHUYECKOIO M
(du3nyeckoro xapakrepa, CpeiCTBaMU MaTeMaTHUYECKOr0 aHaIu3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrponbnere | - Mpaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
MHOX€CTBO IEMCTBUTEIBHBIX YUCEIL
| MHorounensl. PanmonanbHble ypaBHEHUS U 4 |
HepaBeHCTBa. CUCTEMBbI JIMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ > |
LIEJIBIM T10Ka3aTesIeM
3 ApudMeTHYeCcKnii KOpEeHb N-0l CTETICHH. 15 |
WppaunonanbHbie ypaBHEHUS
4 [TokazarenbHas QyHkius. [lokazaTenbHble 10 |
ypaBHEHUS
5 Jlorapudmuyeckas QyHKIHSL. 13 |
Jlorapudmudeckrue ypaBHEHHS
6 TpuroHomerpuyeckre BoIpaxeHus 1 2 |
YpaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOrPECCUU 10 1
HenpepeiBabie pynkuun. [IponssogHas 20 1
9 [ToBTOpEHue, 0600IIeHNE, CUCTEMATH3AIUS 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KVIACC

Konu4yecTBo 4yacos JJIEKTPOHHBIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
n/n NPOrpaMMbl Bcero Konrpoaenuie |- Ipaxrireckue o0pa3oBaTesbHbIE
padoThI padoThI pecypesi
: Uccnenoanmne QyHKIUN € TOMOIIBIO 2 .
IIPOU3BOAHON
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'padpuku TpUroHOMETPUUECKUX (YHKLUH. 14 |
Tpuronomerpuueckue HepaBeHCTBA
4 WppanmonanbHble, IOKa3aTeIbHbIE U 24 1
aorapu(MudecKre HepaBeH CcTBa
Kommnekchble uncna 10 1
HarypanbHble u 1ienplie yncia 10 1
Cucremsbl pallMOHAJIBHBIX, UPPALIMOHAIBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUIECKUX 12 1
ypaBHEHUM
8 3aiauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUS 16 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrponbupie |  Ilpakraacckue f/l[3y‘leHI/[ﬂ :)16[()1)3[;0B3Teﬂbﬂble
padoThI padoThI pecypent
| MHOXkecTBO, Onepaluy Haj |
MHOKECTBAMH U UX CBOMCTBA
2 Jwnarpammsl Dilsiepa-BenHa 1
ITpuMeHeHue TeOpeTUKO-
3 MHOKECTBEHHOI0 anmnapara JJis peleHus 1
3aj1a4
Panmonanbuble unciaa. OGbIKHOBEHHbIE U
4 JECSITUYHBIE 1POOU, TTPOIIEHTHI, 1
OeCcKOHEeUHbIe epHoIndYecKre Tpoou
Parronanpsusie yncna. OOBIKHOBEHHBIE U
5 JeCATHYHBIE 1POOH, TPOIEHTHI, 1
OeCcKOHEUHbIE TEPHOINIECKHE TPOOH
6 [Tpumenenue 1podeit 1 MPOLEHTOB JJIs 1
pelleHus NPUKIaJHbIX 3a1a4
7 [Tpumenenue npobeit ¥ MPOLIEHTOB JUJIS |
pELICHMsS IPUKIIAIHBIX 3a1a4
g [elictBuTenbHble yncaa. PanroHanbHble U |
UppaloHaIbHbIE YNCIIA
9 ApudmeTrueckue orneparuu ¢ |

I[ef/'ICTBI/ITeJILHBIMI/I qucilaMu




10

Monynb 1eHCTBUTENBHOIO YUCIA U €r0
CBOMCTBa

11

[TpuGnu>kEHHBIE BHIUKCIICHUS], TPaBUIIa
OKPpYTJICHUSA, IPUKHUAKA U OIICHKA
pe3yJibTaTa BEIYUCICHUN

12

OCHOBHBIE METO/BI PELICHUS LIEIBIX U
IpOOHO-PAaLlMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METOBI PELICHHUS LIEIBIX U
JIpOoOHO-pallMOHANIBHBIX YPaBHEHHH U
HEPaBEHCTB

14

OcHOBHEIE METOJbI PCHICHUA LCJIbIX U
JIpOOHO-pallMOHAILHBIX YpaBHEHUH U
HEPABEHCTB

15

MHoro4seHsl OT OJHOW MEPEMEHHOM .
Jlenenue MHOro4wieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJICHBI C I[EJBIMU
kodpdunmenramu. Teopema Buera

17

Pemenune cucrem TMHENHBIX YPaBHEHUM

18

Pemenue cucrem JIMHEHHBIX ypaBHEHHUU

19

Marpuua cucTeMbl JUHEWHBIX YPAaBHEHUN.

OnpenenuTesib MaTpUIIbl 2X2, €ro
r€OMETPUYECKUN CMBICI U CBOHCTBA,
BBIYMCIIEHUE €r0 3HAYEHUS

20

Onpenenurens MaTpULBL 2X2, €ro
reOMETPUYECKUNA CMBICIT U CBOWCTBA;
BBIYHMCIIEHUE €r0 3HAYCHUS




21

[IpumeHnenue onpeaenuTens Al PelIeHUs
CHCTEMBI TMHEHHBIX YPaBHEHUI

22

Pemenue npukiaaaHbIX 3a7a4 ¢ IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPaBHEHUI

23

Pemenue npukiIaaHbIX 3a7a4 ¢ MIOMOILIBIO
CHUCTEMBI JINHEUHBIX YPaBHEHUI

24

Kontponesnas pabota: "PanmonanbHbie
ypaBHEHMS U HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX ypaBHEHUIT"

25

OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUU.
B3aumuo oGpaTHbIE PYHKLIUU.
Komnosuuus gpynkuumit

26

I'padux pyHKIIUU. DIeMeHTapHbIE
npeoOpa3zoBaHus rpauKkoB QyHKIUH

27

O06nacTh onpeneseHuss © MHOXECTBO
3HaueHud pynxuu. Hymm gyHkiun.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

Yérabie U HEUETHBIC (DYHKIINU.
[Tepuognueckue Gpynkuu. [IpomexyTku
MOHOTOHHOCTH (pyHKUIHU

29

MakcuMyMbl U MUHUMYMBI ()yHKITUH.
Haubonpiiee 1 HauMeHbIIIEE 3HAUECHUE
(YHKIIMY HA TPOMEKYTKE

30

Jluneitnas, kBaapaTUIHAs U IPOOHO-
TuHeHas QyHKIUU

31

DJIeMEHTapHOE UCCIEA0BAHUE U
MOCTPOEHUE TPaPUKOB ITUX QYHKIIMHA




DJIeMEHTapHOE UCCIEA0BAaHUE U

32 MOCTpOeHHUE TPaUKOB ATHX PYHKIIHI

13 CreneHb ¢ 1eNIbIM MOKa3aTeneM. bunom
HeroToHa

34 CreneHb ¢ 1eNbIM MOKa3aTeneM. buaoM
HeroToHa
CreneHHast QyHKIHS ¢ HATYPaJbHBIM U

35 LEJIBIM IToKa3aTeseM. E€ cBolicTBa u
rpadux

36 Kontponphas pabora: "CrenenHas
¢yukuus. E€ cBoiictBa u rpagux"

37 Apudmerrueckuii KOpeHb HaTypajabHOU
CTEIIEHU U €r0 CBOMCTBA

13 ApudmeTrueckuil KOpeHb HaTypaIbHOI
CTEIEHU U €ro CBOMCTBA

39 [TpeoGpa3oBaHMs YHCIOBBIX BBIPaKECHUIA,
CoZieprKallMX CTENEHN U KOPHU

40 [TpeoOpazoBaHuUs YK CIOBBIX BHIPAKEHUH,
CoZIep>KaIlUX CTETeHU U KOPHU

A1 [TpeoOpazoBaHus YN CIOBBIX BHIPAKEHUH,
COZIEpKaIIUX CTEIIEHU U KOPHU
HppannoHansHele ypaBHeHUA. OCHOBHBIE

42 METO/BbI PELICHHUS UPPALUOHAIBHBIX
YpPaBHEHHI
Hppaunonanbuble ypaBHeHUS. OCHOBHBIE

43 METO/Ibl PEIICHHS UPPALTTOHATIBHBIX

YpaBHEHUI




HppannoHanbHele ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIICHHS UPPALTTOHATIBHBIX
YpaBHEHUI

45 PaBHOCHITEHBIE TIEPEXOIBI B PEIICHUN
HppalliOHATIFHBIX YPaBHEHUI

46 PaBHOCHITBHBIE TEPEXO/IBI B PEIICHUH
MppalMOHAJBHBIX YpaBHEHUI

47 PaBHOCUIIBHBIE TEPEXO/IBI B PEIIEHUN
MppalMOHAJIbHBIX YPaBHEHUI

43 PaBHOCHITEHBIE TEPEXO/BI B PEIICHUN
MppalMOHATFHBIX YPaBHEHUI
CpoiicTBa u rpauk KOpHS N-0ii CTENEHH

49 Kak (pyHKIUHU OOpPATHOM CTEIEeHH C
HaTypaJbHbIM IIOKa3aTeIeM
CaoiicTBa 1 rpaduk KOpHS n-0i cTEereHn

50 Kak GyHKIIUA OOpaTHOM CTEMEHH C
HaTypaJIbHBIM ITOKa3aTeIeM
KontponbsHas pabora: "CoiicTBa U

51 rpaduK KOpHsI n-0i CTENEHN.
Uppanmonansubie ypaBHeHUs"

57 CrereHb ¢ pallOHAJIBHBIM MTOKA3aTeJIEM U
e€ CBOMCTBa

53 CreneHp ¢ pallMOHAJIHBIM IIOKa3aTelIeM U
e€ cBoMicTBa

54 CreneHb ¢ pallMOHAJIBHBIM ITOKa3aTeNeM U
e€ CBoOlCTBa

55 [TokazarenbHas pyHKIUS, €€ CBOICTBA U

rpadux




Hcnonb3oBanue rpapuka GyHKIUU IS

56 . 1
peleHus: ypaBHEeHU

57 Hcnonb3oBanue rpaduka GyHKIAN 1715 |
pEILIeHNs] YpaBHEHUH
ITokazaTenbHble ypaBHEHMs. OCHOBHBIE

58 METO/bI PEIIECHUS 1OKA3aTENbHbIX 1
YpaBHEHUI
[Toka3zaTenbHble ypaBHeHHs. OCHOBHBIE

59 METO/Ibl PELIEHUS I10KAa3aTeNbHbIX 1
YpaBHEHHUI
[Toxa3zaTenbHble ypaBHeHMs. OCHOBHBIE

60 METO/bl PEIIEHUS 10KA3aTENbHbIX 1
YpaBHEHHI

61 KonTponbHas padora: "[lokazaTenbHas 1
¢yukuus. [TokazarenpHble ypaBHEHUS"

62 Jlorapu¢wm uncna. CoiicTa norapudma 1

63 Jlorapudm uncna. CBoiicTa norapudma 1

64 Jlorapudwm uncna. CoiicTa norapudma 1

65 JlecaTrnunble 1 HATYpaJbHBIE JTOrapu (MBI 1

66 JlecaTHYHBIC U HATYpATBHBIC JIOTapH PMBI 1

67 [IpeobpazoBaHue BhIpaKEHUIH, |
coieprKaIuX Jorapudmbl

68 [IpeobpazoBanre BEIpaKEHUIH, |
cofieprKaIuXx Jorapudmbl

69 [IpeobpazoBaHre BEIPaXKCHHUI, |
cofieprKaIuX JorapudmMbl

70 Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa |

U rpaduk




Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa

71 U rpaduk

79 Hcnonb3oBanue rpaduka GyHKIIUN 17151
pEILIeHNs] YpaBHEHUH

73 Hcnonp3oBanue rpaduka GyHKIUH IS
pEILICHNS YpaBHEHUU
Jlorapudmuyeckue ypaBHEHHS.

74 OCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX ypaBHEHU I
Jlorapudmuueckue ypaBHEHHUsL.

75 OCHOBHbIE METO/BI PELICHUS
Jorapu(pMUYECKuX ypaBHEHUH
Jlorapudmuyeckrue ypaBHEHHUS.

76 OCHOBHbBIE METObI PEIICHUS
norapu(pMUYECKUX YpaBHEHUN

77 PaBHOCHIIbHBIE TEPEXO/IbI B PELICHUN
Jorapu(pMUYECKUX ypaBHEHUH

73 PaBHOCHIIBHBIE TEPEXO/IBI B PELIECHUN
Jorapu(pMUYECKUX ypaBHEHUH
Kontposnenas pabota:

79 "Jlorapupmuueckas GyHKIUS.
Jlorapudmuyeckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHI'€HC U KOTAaHT'€HC
YHCIOBOIO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCJIOBOI'O apryMeHTa

%) ApKCUHYC, apKKOCHHYC M apKTaHI'€HC

YHUCJIIOBOI'O apryMmeHTa




ApKCHHYC, apKKOCHHYC M apKTaHT€HC

83 YKCIOBOIO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

84 OINpeeneHre TPUTOHOMETPUYECKUX
(GYHKIMI YU CIOBOTO apryMeHTa
Tpuronomerpuieckast OKpy>KHOCTb,

85 olpesieNIeHre TPUTOHOMETPUUECKUX
(GYHKLIM YU CIOBOT0 apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyJIBI

87 OCHOBHbIE TPUTOHOMETPHYECKHE
bopMmyIbl

28 OCHOBHbIE TPUTOHOMETPUYECKHE
hopMyJIBI

29 OCHOBHbIE TPUTOHOMETPHUECKHE
bopmyIbl

90 [Tpeo6Gpa3oBaHue TPUTOHOMETPUUECKIX
BBIPAKECHUU

91 [TpeobpazoBaHue TPUTOHOMETPUIECKIX
BBIPAKEHUI

9 [Tpeo6pa3oBaHKe TPUTOHOMETPUUECKUX
BBIpAXKEHU

93 [TpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

94 Pemienne TpUroHOMETpUYECKUX
YpaBHEHHUI

95 Perienne TpuroHOMeTpUYECKUX

YpaBHEHHI




Pemenue TpuroHoMeTpUYECKUX

96 .
ypaBHEHU I

97 Pemenue TpuroHoMeTpuueCKUX
YpaBHEHHI

08 Pemenue TpuroHoMeTpUUECKUX
YpaBHEHUH

99 Pemenue TpuroHomMeTpuueCcKuX
YpaBHEHHUI

100 Pemenue TpuroHOMeTpUYECKUX
YpPaBHEHHI
Konrtponehas pabota:

101 "TpUrOHOMETPUUECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 rocJyieoBaTeabHoOCTeEN. Meron
MaTeMaTHYECKON MHIYKITNH
MOHOTOHHBIE U OTpaHUYEHHBIE

103 nociuenoBaTenbHOCTH. McTopus ananmmza
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas Iporpeccus

105 ['eomeTrpuueckas mporpeccus

106 beckoneuHo yObIBaroIias reoMeTpuyecKas
IpOrpeccust

107 CymMma OecKkoHeuHO yObIBaroIIe
reOMEeTPUUECKOM Mporpeccuu

108 JIMHEeWHBIN U 5KCITOH CHIIMAIbHBIN POCT.

Uucno e. Dopmyia CIOKHBIX MPOLIEHTOB




JIMHEeWHbIN U 3KCITOH CHIIMAIbHBIN POCT.

109 Hucno e. DopMynia CIOXKHBIX POILIEHTOB
Hcnonp3oBaHne Nporpeccuu s

110 pelIeHns pealIbHBIX 3a1a4 [PUKIIAJHOTO
XapaxkTepa

111 KonTtponbsHas pabota:
"ITocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbiBHbIE (G YHKIIMK U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI IPaUKOB
byHKIUN

114 CroiicTBa QyHKIUI HENPEPBHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (pyHKIMI HEMPEPHIBHBIX Ha
OTpe3Ke

116 MeTtoa nHTEpBaIOB AJIs PELEHUS
HEpaBEHCTB

17 MeTon MHTEpBAJIOB /1JIsl PEIICHUS
HEPaBEHCTB

1138 MeToa nHTEpBaIOB AJIS pELIEHUS
HEpaBEHCTB

119 ITprMeHeHuEe CBONCTB HENPEPBIBHBIX
GyHKIUN 17151 peteHus 3a1a4

120 ITpruMeHeHuEe CBONCTB HENPEPBIBHBIX
GbyHKIMI 114 penieHus 3anad

121 [lepBas u BTOpast Ipou3BOHbIE QYHKIIUU

122 Onpenenenue, reoMeTpUIECKUI CMBICIT

MPOU3BOIHOU




Omnpenenenue, pU3NUECKUI CMBICIT

123 . 1
MIPOU3BOAHON
124 VYpaBHeHUE KacaTeNbHOM K rpaduky |
byHKIIUH
125 YpaBHEHHE KacaTeIbHOHU K Tpaduky ]
byHKIIUU
126 [Tpon3BoaHbIE 37IEMEHTaPHBIX (YHKIUI 1
127 ITpon3BoaHbBIE 3JIEMEHTAPHBIX (YHKIUI 1
128 [IpousBoaHas cyMMbl, TPOU3BEAEHUS, 1
YaCTHOTO ¥ KOMIO3UIIUHU (PYHKIHIA
129 [Tpon3BoaHasi CyMMBI, IPOU3BEIEHUS, |
YaCTHOIO ¥ KOMIIO3ULIUU (PYHKIMH
130 [IpousBoaHast CyMMbl, IPOU3BEACHUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (PYHKIIHIA
131 KonTponbnas padora: "[IpousBonnas" 1 1
132 [ToBTOpeHue, 0000IICHHE, 1
cucTeMartu3anus 3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 0600IICHKE, 1
cucrtemaTtu3anus 3Hanuil: "OyHkuun"
134 HTorosast KOHTpoJbHAs paboTa 1 1
135 Hrorosasi KOHTpoOJIbHAS paboTa 1 1
136 [ToBTOpEHUE, 0606meH1:Ie, |
CHUCTEeMaTu3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoibHbie
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHBIE
uugposbie
oOpa3oBaTejibHbIE

pecypcnl

[IpuMmeHnenue Nponu3BOIHON K
YCCIIeIOBaHUIO (YHKLUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumeHenne npou3BOIHON K
UCCIJIEIOBAHNIO (PYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumeHeHre TPOU3BOAHOM K
HCCJIEIOBAaHUIO QYHKIIUN Ha
MOHOTOHHOCTD M 9KCTPEMYMBI

[IpumeHenne Npou3BOAHOMN K
UCCIIeI0OBaHNIO (DYHKIMNA Ha
MOHOTOHHOCTb U AKCTPEMYMBI

[IpuMmeHnenue Nponu3BOIHON K
YCCIIeIOBaHUIO (DYHKLUH Ha
MOHOTOHHOCTb U OKCTPEMYMBI

IIpumeHenne npou3BOIHON K
UCCJIEZIOBAHNIO (PYHKLIMN Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxnenue HanOoNbIIErO U

HAaUMEHBIIEr0 3Ha4YCHUS HENPEPBIBHON

(GYHKIIUHM Ha OTpe3Ke




Haxoxnenne HanOONbIIEro U
HaMMEHBIIIET0 3HAYCHHS HEPEPHIBHOM
(GYHKIIUHM Ha OTpe3Ke

Haxoxnenne HanOONbIIErO U
HaWMEHBIIIETO 3HAYCHHS HEMPEPHIBHOM
(GyHKIMH Ha OTpe3Ke

10

Haxoxxnenne HanOOIbIIEro 1
HaMMEHBIIETO 3HAUCHHS HEMPEPHIBHOM
(YHKIMM Ha OTpe3Ke

11

Haxoxnenue Hanbonpuiero u
HAaUMEHbIIIEr0 3HaYCHUS HelPephIBHON
(GyHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOnbIIEro 1
HaWMEHBIIIETO 3HAYCHHS HEMPEPHIBHOM
(GYHKIMM Ha OTpe3Ke

13

ITpumeHneHr e MPOU3BOAHOM JJIs
HaXO0XKJIEHUS HAWJIYYLIErO PELIECHUs B
MPUKIIAIHBIX 33/1a4ax

14

[IpumeHeHne nponu3BOAHOM ISt
HAaXOXKJIE€HUS HAWJIYYIIEro PELeHUs B
MPUKIIAIHBIX 33/1a9aX

15

IIpumeHeHrEe TPOU3BOAHOMN JJIA
OTpEeIeNICHUs] CKOPOCTU U YCKOPEHUSI
npoiecca, 3aJJaHHOro (hOpMYJIOH HIiIn
rpagukom

16

[Ipumenenne npon3BOIHON A1
OIIpE/IeNIEHHsI CKOPOCTU U YCKOPEHHUS




npoiecca, 3aJaHHOr0 (GOPMYJION HIIH

rpagukom

17 Komnosumus GpyHKImi

18 Komnosunus Gpyakunii

19 Komnosunus Gpyakunit

20 I'eomerpuueckue o0pa3sl ypaBHEHUH Ha
KOOPJAMHATHOM MJIOCKOCTH

o1 I'eomerpuyeckue o6pa3bl ypaBHEHUH Ha
KOOPAMHATHOM IJTIOCKOCTH

2 Kontponbsnas pabora: "Mccnenoanue
(GYHKIMM ¢ TOMOLIbIO TPOU3BOAHON"

73 [TepBooOpa3Has, OCHOBHOE CBOWCTBO
IepBOOOPa3HBIX
[TepBooOpa3HbIe IIEMEHTaPHBIX

24 ¢byukuwmii. [IpaBuiia HaxoXKIeHUS
1epBoo0pa3HbIX
[TepBooOpa3HbIe ATEMEHTAPHBIX

25 ¢bynkuii. [IpaBuna HaX0XIeHUS
1epBoo0pa3HbIX

26 HuTerpan. I'eomeTprudecKuil CMbICIT
UHTErpasia

7 Brruucnenue onpenenéHHOro nHTerpaia
no popmyne HeroTona-JIeliOnuma

)3 Brruucnenne onpenenéHHOro nHTerpana
o popmyne Herotona-Jleltouuma

79 [Ipumenenue unTerpana ans

HaX0XKJICHUS TIJIOMIA el TUIOCKUX QUTYP




[Ipumenenue unTerpana s

30 HaXOXJIeHUs 00HEMOB reOMETPUUECKUX
TeN

31 [Ipumeps! pemienuit nudpepeHuanbHbIX
YpaBHEHHI

1 [Tpumeps! pemennii audepeHnnarbHbIX
YPaBHEHUI
Matematudyeckoe MO/IeIMPOBaHNe

33 peasbHBIX MPOIIECCOB C MOMOIIBIO
muddepeHmanbHbIX ypaBHEHUH

34 Kontponwsnas pabora: "IlepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUHU, KX
CBOMCTBA M rpauKu

36 Tpuronomerpuueckue GpyHKIHH, UX
cBoMcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBa U rpaduKu

13 Tpuronomerprueckue QyHKIMH, UX
CBOMCTBa U rpaduKu

39 Tpuronomerpuueckue QyHKIUHU, HX
CBOMCTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHHI C IOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTU
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHHI C IOMOIIBIO

TPUTOHOMETPUUYECKON OKPYKHOCTH




OTOOp KOpHEH TPUTOHOMETPUIECKUX

42 YpaBHEHUM C ITOMOIIBIO
TPUTOHOMETPUYECKONH OKPYKHOCTHU
OTOOp KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHHI C TOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTHU

44 Pemenue TpuroHoMeTpUYECKUX
HEpaBEHCTB

45 Penienne TpUroHOMETpUYECKUX
HEPaBEHCTB

46 Pemenue TpuroHoMeTpuYECKUX
HEPaBEHCTB

47 Penienue TpuroHOMeTpUYECKUX
HEPaBEHCTB
KonTtponbshas pabora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIIHH.
Tpuronomerpuyeckrne HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELICHHUS
IIOKa3aTEeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELICHUS
IIOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOABI PELICHHUS
II0KA3aTEJIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/BI PELICHHUS
[IOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELICHHUS

Jorapu(MUIECKIX HEPaBEHCTB




OcHOBHEIE MCTObI pCUHICHU A

>4 jorapupMUYECKUX HEPABEHCTB
55 OCHOBHBIE METOJIbI PELICHUS
norapupMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PELICHHUS
Jorapu(hMUIECKUX HEPaBEHCTB
57 OCHOBHBIE METOJIbI PELICHUS
UppalMOHaJIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PELICHUS
MPPaLMOHAIILHBIX HEPAaBEHCTB
59 OCHOBHBIE METO/IbI PELICHUS
UppalMOHaJIbHBIX HEPABEHCTB
60 OCHOBHBIE METOJIbI PELICHUS
MppalMOHAIILHBIX HEPAaBEHCTB
61 I'padmaeckue MeTOABI pelIeHUS
WppaIoHabHBIX YPaBHEHUN
2 I'paduyeckre MeToIbI perieHus
HppaIMoOHAIbHBIX YPABHCHUM
63 I'paduueckre MeToBI perIeHus
MOKa3aTeIbHBIX YPaBHEHUH
64 I'paduueckue MeTobl penieHus
MOKA3aTEeIbHBIX HEPABCHCTB
65 I'paduueckue MeTobl perieHus
Jorapu(MUYECKUX ypaBHEHHUI
66 I'paduueckue MeToabl penieHus
norapupMUIECKUX HEPABEHCTB
67 I'padmaeckne METOABI pELICHHS

Jorapu(MUYECKIX HEPaBEHCTB




68

I'padmueckue MeTobI peleHus
MIOKA3aTEeNbHBIX U JIOTapHPMHUECKUX
YPaBHEHHI

69

I'paduueckue meTobl pemeHus
MOKa3aTeNbHBIX U JIOTApH PMHUUECKIX
ypaBHEHUM

70

I'padmaeckue METOABI pelICHUS
MOKA3aTEeBHBIX U JIOTapu PMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeTOABI pelIeHUS
MOKa3aTEeNbHBIX U JIOrapu(pMUIECKUX
HEpaBEHCTB

72

KonTtponbehas pabora:
"HppauyoHanbHble, TOKa3aTEIbHbIE U
norapudmMuyeckre HepaBeHcTBa"

73

Kommuiekcupie uncna. Anredpanyeckas u
TPUTOHOMETpUYecKask GOPMBI 3arHch
KOMIIJIEKCHOT'O YU ClIa

74

KommiekcHble uncna. Anredpanyeckas v
TpPUTOHOMETpUYecKas GOopMbl 3anucu
KOMIIJIEKCHOT'O YU ClIa

75

ApudmeTrueckue oneparmu ¢
KOMILIEKCHBIMH YU CIaMU

76

ApudmeTnueckue oneparuu ¢
KOMIIJICKCHBIMH YHCJIaMU

77

N300pakeHre KOMIUICKCHBIX YMCElT Ha
KOOPJIMHATHOM MIIOCKOCTH




N3o6pakeHrne KOMIUIEKCHBIX YMCEN Ha

8 KOOPJIMHATHOM MIIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIIJIEKCHOTO YKciia

20 ®opmysia Myaspa. Kopau n-oii crenenu
13 KOMILIEKCHOTO YHClia
[IpumMeHeHn e KOMITJIEKCHBIX YHCelT IS

81 peieHus: GU3NYECKUX U T€OMETPUYECKUX
3a1a4

20 Kontponbshas pabora: "KommiekcHbie
yucna”

83 HarypanbHble u 11enblie uncia

84 HatypanpHble u nensle yucia

25 [IpumeHeHne NpU3HAKOB J1ETUMOCTH
LIETBIX YHUCEeT

26 [IpumeHeHne mpU3HAKOB JIETUMOCTH
LETBIX YHCETT

g7 [IpumeHeHne npu3HAKOB JIETUMOCTH
nenbix yncen: HOJl m HOK

28 [IpumeHeHne NpU3HAKOB J1ETMMOCTH
nenbix yucen: HOJ u HOK

29 [IpumeHeHue NpU3HAKOB J1ETMMOCTH
LENbIX YACEN: OCTATKU 110 MOAYJIIO

90 [IpumeHeHne mpu3HAKOB JIETUMOCTH
LENIBIX YUCEJI: OCTATKU [0 MOAYJIO
[IpumeHeHue Npu3HAKOB J1ETUMOCTH

91 LEeNbIX uKcen: anroput™ EBkiuaa nis

peuICHuA 3a1a4 B OEJIbIX YHUCIIaX




92

KonTtponbsnas padora: "Teopus menbix
gucen"

93

CucreMa U COBOKYITHOCTh YPaBHEHHM.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBbI-
CIIe/ICTBUSA

94

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBHS

95

OCHOBHBIE METO/IbI PELIEHUS] CUCTEM U
COBOKYIHOCTEN pallMOHAJIBbHBIX
ypaBHEHUM

96

OcHOBHEIE MCTObI pCHICHUA CUCTEM U
COBOKYITHOCTEW UPPALIMOHATBHBIX
YpaBHEHHI

97

OCHOBHBIE METO/BI PELICHUSI CUCTEM U
COBOKYITHOCTEW IMOKa3aTEJIbHbBIX
YpaBHEHHI

98

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEW IMOKAa3aTEIbHbBIX
YPaBHEHUI

99

OCHOBHBIE METO/IbI PELIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapru(pmMuiecKux
ypaBHEHUM

100

OcHOBHEIE MCTOBbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pmMuuecK1X
YpaBHEHHI

101

HpI/IMeHeHI/Ie CUCTEM K PCHICHHIO
MaAaTEMATUYCCKUX 3a4a4 U 3a1a4 U3




pa3IuyHBIX o0acTel HAYKHU U peasibHOM
KU3HU, UHTEPIIPETALMsl TOJTYy4EHHBIX
pE3yJbTaTOB

102

[IpumeHeHne cucTeM K pereHuo
MAaTeMAaTUYECKUX 3a7a4 U 3a/1a4 U3
pa3IUyHBIX 00acTel HAYKH U peabHOM
YKU3HM, NHTEPIPETALMS TOTYYEHHbBIX
pe3yabTaTOB

103

[IpumeHeHne HEpaBEHCTB K PELICHUIO
MaTEMAaTUYCCKUX 3a4a4 U 3a1a4 U3
pa3nuuHBIX o0acTel HAYKHU U peaibHOM
JKU3HHU, UHTEPIIPCTALUSA MMOJTYUCHHBIX
pE3yJIbTaTOB

104

Kontponbshas pabota: "Cucremsl
palroOHAJIbHBIX, HPPALMOHATBHBIX
MOKA3aTeNbHBIX U JIOTapH(PMUIECKIX
ypaBHEHHIT"

105

PannonansHble ypaBHEHUS C
rapaMeTpaMu

106

PanmonanbHble HEPaBEHCTBA C
napaMeTpaMu

107

PannonansHbIe CHCTEMBI € TApaMeTpaMu

108

HppanmonanbHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppannoHanbHbIe CHCTEMBI C
rapaMeTpaMu

110

[TokazarenbHble ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu




111

[Toka3aTenbHbIE CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuyeckrue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

113

JlorapumMudeckue CHCTEMBI C
napaMeTpaMu

114

Tpuronomerpuueckue ypaBHEHHUS C
napaMeTpaMu

115

Tpuronomerpuueckue HepaBeHCTBa C
napameTpamu

116

TpuronomeTpuvecKkue CucTEMBI C
napaMeTpaMu

117

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJEJIeN peabHbIX
CUTYallMil C TIOMOLIbI YPAaBHEHUM C
rapaMeTpaMu

118

ITocTpoeHue u uccienoBaHue
MaTEMAaTUYECKUX MOJIEJIEN peaibHbIX
CUTYaLlMii C IOMOLIBIO CUCTEM
YPaBHEHHMI C IMapaMeTpaMu

119

[TocTtpoenue u uccienoBanue
MaTEeMaTUYECKUX MOJENEN peasbHbIX
CUTyalllil C MOMOIIBIO CUCTEM
YPaBHEHHMI C MapaMeTpaMu

120

KonTponbsHas padora: "3amauu ¢
napameTpamu"

121

[ToBTOpenue, 0606mICHNME,
cUCTeMaTH3alus 3HaHu: "YpaBHeHU"




122

[ToBTOpenue, 0600mICHNHE,
cucTeMaTu3aius 3HaHui: "YpaBHeHUs "

123

[ToBTOpeHue, 0600MIICHNHE,
CHUCTEMaTH3allMsl 3HaHUU: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, o6o0mIeHNHE,
cucreMaru3auus 3HaHui: "HepaBenctsa"

125

[ToBTOpEeHue, 0600IICHNHE,
cucrteMatu3anus 3HaHuii: "HepaBenctea"

126

[ToBTOpenue, o6o06mICHNHE,
cucrteMaru3auus 3HaHuii: "HepaBencrea"

127

[ToBTOpEHuUE, 0000IICHHE,
cucteMmatu3anus 3HaHuii: "[IpousBogHas
u e€ npuMeHeHue"

128

[ToBTOpenue, 0600MICHNHE,
cuctemaTu3anus 3Hanui: "lIponsBonnas
" €€ npuMeHeHue"

129

[ToBTOpeHue, 0600IICHNHE,
cuctemaTu3auus 3Hanuii: "IlponsBoanas
u e€ npuMeHeHue"

130

[ToBTOpenue, 0600IeHNHE,
cucreMaru3anus 3HaHui: "MHTerpan u
ero npuMeHenue"

131

[ToBTOpEHUE, 0000IICHHE,
cucreMaTu3anus 3HaHuu: "OyHkun"

132

[ToBTOpenue, 0600mIeHME,
cucreMaTu3anus 3HaHui: "OyHkuun"




133 [ToBTOpenue, 0600mICHNHE, |
cucreMaTu3anus 3HaHuu: "OyHkun"
134 Wrorosas koHTpoJbHas paboTa 1 1
135 Hrorosas KOHTpoNbHAs paboTa 1 1
136 [ToBTOpEHUE, 0606meHI/vIe, 1
CHCTeMaTH3allHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

Maremaruka. Anrebpa 1 Hayaia MareMaruyeckoro ananusa: 10 kiacc:
yrayOiaeHHBIN ypoBeHb: yueOHuk / A.I'. Mepainsk, J[.A. Homuposckuii, B.b.
ITononckuit u ap.; noxa pen. B.E.Ilogonbckoro. — 9-¢ uzn., crep. — M.:

[Ipocsenienue, 2025.

METOANYECKHUE MATEPHUAJIBI J1JISA YYUTEJISA
Maremaruka. Anrebpa 1 Hayasla MareMatuyeckoro ananusa: 10 kiacc:
yriyOJieHHBIN ypoBeHb: yueOHuk / A.I'. Mep3msk, [[.A. Homuposckuii, B.b.
[Tononckuut u np.; nox pen. B.E.Ilogonsckoro. — 9-e uzn., crep. — M.

[Tpocsemenue, 2025.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bubmuoreka [{OK https://m.edsoo.ru
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