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MHNOACHUTEJBHASA 3AIINCKA

VYyeOHblil Kypc «Ainredpa ¥ Hadajlla MareMaTUYECKOTO aHaIu3a» SIBISIETCS
OHUM M3 Hauboliee 3HAYMMBIX B MPOTrpamMMe CpPEAHEro O0OIIero oOpa3oBaHus,
IIOCKOJIbKY, C OJIHOM CTOpPOHBI, OH OOECIeUYHMBaeT MHCTPYMEHTAJIbHYIO 0a3zy Iis
U3yUYEHUSl BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYrol CTOPOHBI, (popMHpyeT
JIOTMYECKOE U aOCTPAKTHOE MBIIIIEHHE O0y4YaloUIMXCsl Ha YpPOBHE, HEOOXOOIUMOM
JUI OCBOCHMS MH(OPMATHKH, 0OIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMmkax naHHOro ydeOHOro Kypca oOydaromuecs OBIaJI€BAIOT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KoTopas (OpMYIMpPYeT CBOU
JOCTH>KEHHSI B MaTEMaTUYECKOU opme.

VY4eOHblll Kypc aireOpbl MU Hadal MaTeMaTHYECKOrO aHajv3a 3aKJIa/IbIBaeT
OCHOBY /Ul YCIICIIHOTO OBJAJCHMUS 3aKOHaAMH (PU3UKH, XUMUHU, OHOJIOTHUH,
IOHMMaHUSl OCHOBHBIX TEHICHLUN Pa3BUTUS SKOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHPOBAaTbCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJOTHUSAX, YBEPEHHO HCIIONb30BaTh MX I JaJbHEHIIEro oOpa3oBaHUS U B
NOBCETHEBHOM XM3HU. B TO ke Bpems oBianeHue aOCTPAKTHBIMU U JIOTHUECKH
CTPOTMMM KOHCTPYKIMSMHU aireOpbl W MaTeMaTHYECKOIO aHajlu3a pa3BHUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JI0Ka3bIBAThH
YTBEPKJEHUS C MOMOILBIO MHAYKIMH U PacCykJIaTh JAECTyKTUBHO, MUCIOJb30BAThH
0000IIeHNe W KOHKpEeTH3aluio, a0CTparupoBaHHWE M aHAJOrHio, (popmupyer
KpEaTUBHOE U KPUTUYECKOE MBIIIJIEHHE.

B xome m3yuenus yueOHOro kypca «AnreOpa M Hadaja MareMaTUyeCcKOro
aHayiM3a» oO0ydaroluecs MOTy4YaroT HOBBIM OMNBIT PEHICHHs NMPUKIATHBIX 3ajad,
CaMOCTOATEJILHOTO IOCTPOEHHSI MATEMAaTUYECKUX MOJEIEH PEaJbHBIX CUTyalUH,
UHTEPIPETALNA  TONYYEHHBIX  PELIEHWH, 3HAKOMATCA C  [pUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B MPUPOAE, HAayKe U HCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMaTHYECKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHblil Kypc o00nanaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIHAJIOM,
KOTOpBIM peayn3yeTcsi Kak 4epe3 ydeOHbId MaTepuan, CIOCOOCTBYIOLIMI
(bOpMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHMS, TaK W uepe3 crneuuduky ydeOHOit
JeSITebHOCTH, TpeOyromed MpONOIKUTENIbHON  KOHIIGHTPAllMM  BHUMAHUA,
CaMOCTOATENIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 32 IIOJYYEHHBIN
pe3yibTar.



B ocHoBe Mmeronuku oOy4deHMs] aiareOpe M HadajlaM MaTreMaTHYecKOro
aHaJIN3a JEKUT JeATEIbHOCTHBIA MPUHIUI O0YUYEHUSI.

B crpyktype ydeOHOro kypca «AnreOpa M Hayajga MareMaTUYECKOTO
aHAJIM3a» BBIJEJIECHBI CICAYIOIIHNE COAEPIKATENBHO-METOINYECKUE TUHUU: «YHucna
U BBIYUCIICHU», «DYHKIMU U Tpadukw», « YpaBHEHUs] U HepaBeHCTBa», «Hauana
MaTeMaTH4ecKoro aHanusa», «MHoXkecTBa M JIOTMKa». Bce 0OCHOBHbIE
COJIEPIKATEIBbHO-METOIMYECKUE JIMHUM HM3YyYalOTCS Ha MPOTSKEHUU JIByX JIET
o0Oy4eHHs Ha YPOBHE CpeIHET0 00111ero o0pa3oBaHus, €CTECTBEHHO JTOTOIHSIS IPYT
Ipyra W TIOCTENEHHO HACHILAsACh HOBBIMM TEMaMHU M pazjenamu. JlaHHbIN
y4eOHbIIl KypC SBISI€TCS HWHTEIPAaTUBHBIM, IIOCKOJIbKY OObeauHseT B cebe
COJEP)KAHHE HECKOJIbKMX MaTeMaTHUYeCKUX AMCLMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MATEMaTUUYECKU aHaJIW3, TEOpUsS MHOXECTB, MAaTE€MaTH4eCKas
noruka u apyrue. [lo mepe Toro kak oOyuarouiuecsi OBJaAeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM allllapaToM, Y HUX MOCIEN0BaTebHO (OPMUPYETCS U
COBEPILEHCTBYETCSI YMEHHE CTPOUTh MAaTEeMaTHYeCKyl) MOJENb pPeaIbHON
CUTYyallH, IPUMEHITHh 3HAHUS, MOITYYSHHbIE IPU W3YYEHUU Y4eOHOTrO Kypca, IS
pEILIEHUsI CaMOCTOSATENBHO C(HOPMYIMPOBAHHON MaTeMaTUUYECKOM 3ajjauu, a 3aTeM
VHTEPIPETUPOBATH CBON OTBET.

CopnepxaresibHO-MeTOAUYECKass JTHHUS «Yucaa W BBIYMCICHUS 3aBEpLIACT
(GopMupOBaHNE HABBIKOB MCIIOJIb30BAHUS JIEHCTBUTENBHBIX YUCEN, KOTOPOE ObLIO
HAyaTo Ha ypOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHusg oco0oe BHUMaHuE yxaenserca  (HOPMHPOBAHUIO  HABBIKOB
palMOHAJIBHBIX BBIYMCIICHHUM, BKJIIOYAIOIIUX B CEOS HCIIOJIb30BAHUE Pa3IMYHBIX
dopM 3amucu 4uClla, YMEHHME JeJaTh NPUKUJKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHS, OLIEHUBAaTh YHMCIIOBBIE BBIpAXEHUs, pabOTaTh C MareMaTH4YEeCKUMHU
KOHCTAHTaMHU. 3HAaKOMble OOyYaroIIMMCSi MHOMKECTBA HATypallbHBIX, LEJbIX,
palMOHAJIBHBIX WU JCHCTBUTEIBHBIX  YHMCEN  JOIMOJHSIOTCA  MHOXXECTBOM
KOMIUIEKCHBIX 4Hcel. B KaXJoM U3 3THX MHOXECTB pPAaccMaTpUBarOTCS
CBOMCTBEHHbIE €My cheuu(UYecKue 3alaud M ONEpaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBIX YHCEN, OCOObIE CBOWCTBA
palMOHAJIBHBIX M UPPALMOHAIBHBIX YUCEN, ApU(PMETHUECKUE ONEPALNH, & TAKKE
U3BJICUCHUE KOPHS HAaTypaJIbHOM CTENEHU HAa MHOXECTBE KOMIUIEKCHBIX YHCE].
brarogaps mocnenoBaTeNbHOMY paCIIMPEHUIO Kpyra HCHIONb3YEeMBIX YHCEN U
3HAKOMCTBY C BO3MO)KHOCTSAMM HUX HPUMEHEHHS JJIsl PELICHUs Pa3IudHbIX 3a7a4
(dopMupyercsi IpeICTaBICHUE O €AMHCTBE MAaTEMaTHKU KaK HAayKu U €€ poJid B
NOCTPOCHUHM MOJEJEH peabHOr0 MHpa, IIMPOKO MCIONIB3YIOTCA 0000IeHne U



KOHKpETH3aUS.

JIuaus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUHU BCETro
o0ydyeHHUsI Ha ypOBHE CpeaHEro oOmero oO0pa3oBaHUs, MOCKOIbKY B KaXIOM
paznene IlporpamMmsl MpeayCMOTPEHO PEIIEHHE COOTBETCTBYIOUIMX 3adad. B
pesynapTare 0O0ydarolIMecss OBJAJEBAIOT PA3IMYHBIMA METOJAMHU  PEIICHUS
pallMOHANIBHBIX, HUPPALMOHAIBHBIX, IOKa3aTebHBIX, JOrapuPMUUYECKuXx U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
comepxamux napameTpsl. [logydeHHblE yMEHHSI WIMPOKO HCHOJIB3YIOTCA IpHU
UCCIIeIOBaHUU (YHKIUNA C MOMOIIBIO MPOU3BOJHOM, MPU PEIICHUU MPUKIATHBIX
3a/1a4 ¥ 3a7a4 Ha HaxXOKJI€HHE HAHOONbIIUX U HAUMEHbBIINX 3HAYEHUH (yHKIUU.
JlanHast coneprkarenabHas JUHUS BKIIOYAeT B ce0s Takke (POPMHUpPOBAHUE YMEHUI
BBITIONHATH  pacu€Tthl 1o  ¢dopMmynaM, mpeoOpa3oBaHUS  PalMOHATIBHBIX,
UPPALMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXe BbIPaKCHUH,
COJEpKAILMX CTeneHu M Jiorapudmbl. braromaps u3ydeHHIO anredpanyvyecKkoro
MaTepuaga  IPOUCXOAMUT  JajbHEHIIee  pa3BUTUE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS O0ydJarommxcsi, (GOPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccykiaeHud, paboTbl C  CHUMBOJBHBIMH  ¢dopMaMu,  TPECTaBICHUA
3aKOHOMEPHOCTE M 3aBUCMMOCTEH B BHJI€ PABEHCTB M HEpaBEHCTB. Auredpa
npemyiaraet d(PQPEeKTUBHbIE HHCTPYMEHTHl [JIsi PEUICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33J1a4, HAIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3BIKA HAYKHU.

ConepxarenbHo-MeToauueckass JMHUS «DyHKIMU U TpaduKU» TECHO
NEePeIIeTaeTcsl ¢ IPYTUMHU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCJEI0BATEIbHOCTh U3YyUEHHs MaTepuala. M3ydenue cTeneHHou,
MOKa3aTeIbHOM, TOTapu(MUUECKON U TPUTOHOMETPUUECKUX (PYHKITUH, UX CBOMCTB
U TpaduKoB, UCIOJIb30BaHUE (DYHKIUN ISl pelieHus 3ajad U3 JPYyTrux y4eOHbIX
IPEIMETOB U PEAbHON XU3HH TECHO CBA3aHO KaK C MaTeMaTHYECKUM aHaJIU30M,
TaK M C pEHIeHHWEeM YpaBHEHW U HepaBeHCTB. [lpu 3TOM OGosbIIOe BHHUMaHHE
yaensiercs: GOpMUPOBAHUIO YMEHUS BbIpakaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HCCIEAOBaTh NOJy4YeHHBbIE (YHKIHMH, CTPOUTh HX
rpaduku. Marepuan 3Toi coepKaTebHON JIMHUM HalEJEH Ha Pa3BUTUE YMEHUUN
U HaBBIKOB, IO3BOJSIONIMX BbIPAXaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B
paznmuuHor (opme: aHaTUTUYECKOU, Tpaduyeckoit u cimoBecHo. Ero msyuenue
CIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIlUH, UCTIOIH30BAHUIO aHAJIOTUH.

CopnepxxarenbHass nuHUsl «Hadana mareMarMyeckoro aHaian3a» I03BOJISET



CYILIECTBEHHO PACIIMPUTH KPYI KaK MareMaTU4YeCKHUX, TaK M MPHUKIATHBIX 3ajad,
JOCTYIHBIX O0O0ydYalomMMCs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uky CIOKHBIX (YHKUWNA, ONpEeNessiTh HMX HauOONbIIME W HAaWMEHbIINE
3HAYEHUs, BBIYMUCIATH IUIOMIATUM (UTYP U OOBEMBI Tell, HAXOAUTh CKOPOCTU U
yCKOpeHHusi mponeccoB. JlaHHas coaep)kareiabHash JIMHUS OTKPHIBAa€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMaTHYeCKHX MOJEJIe pealbHBIX CUTYalluH,
MO3BOJISIET HAXOAUTh HAWIydlllee pelIeHHe B MPHUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-?)KOHOMHYECKHX, 3aJadyaX. 3JHAKOMCTBO C OCHOBAaMHU MaT€MaTH4ECKOIO
aHajaM3a CHOCOOCTBYET pAa3BUTHUIO aOCTPAKTHOTO, (HOPMAIBHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBINUICHHUS, (OPMHUPOBAHUIO yYMEHHUW paclO3HABAaTh MPOSBICHUS
3aKOHOB MAaTE€MaTWKH B HayKe, TEXHHKEe M HCKyccTBe. OOydarommecs y3HaT O
BBITAIOIINXCS pe3yJIbTaTax, MOJTYYEHHBIX B XOJI€ PA3BUTHSI MaTEMATHKU KaK HAYKH,
1 00 UX aBTOpax.

ConeprxarennbHO-MeTOIMYeCcKast TUHUS «MHOXKECTBa M JIOTHKa» BKJIIOYAeT B
cebs DJEeMEHTbl TEOpHUH MHOXECTB M MareMaTH4ecKoil Joruku. TeopeTuko-
MHOXECTBEHHBIE MTPE/ICTABICHHSI POHU3BIBAIOT BECh KYPC IIKOJIbHON MareMaTHKU
U TIpeajiararoT HamOojiee YHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMN BCE pPa3/eibl
MaTeMaTHKd W €€ TNPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIe MaTeMaTHYECKUE
IUCHMIUIMHBL ¥ WX TNPWIOKEHHA B eauHoe menoe. [losTtomy BakHO naTh
BO3MOXHOCTh OOy4YarolieMycsi TOHHMaThb TEOPETHKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOWM MaTeMaTHKW M MCIOIb30BaTh €r0 JUISl BHIPAKEHHSI CBOUX MBICIEH.
JlpyriM BaXHBIM TPU3HAKOM MAaTEMAaTUKH KaK HayKH CIeayeT TpU3HATh
CBOMCTBEHHYIO €Ul CTpOroctb OOOCHOBAaHMN U CJIEIOBAHUE ONPEICIEHHBIM
OpaBWjaM  [OCTPOCHHSA  JOKa3areiabCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTeMaTU4eCKOM JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIUICHUS
00y4Jarommxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS HA OCHOBE JIOTHUECKHX
npaBwi, POPMHUPYET HABBIKA KPUTHUECKOTO MBIIIIJICHHS.

B yueOHoM Kkypce «Anrebpa u Hayajga MaTeMaTUYeCKOrO aHaJIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTE€MaTH4YE€CKOTO MOJEIMPOBAHUS, KOTOPHIE MPU3BAHbBI
CIocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJENIEH peabHBIX
CUTyalllii, WCCIEeNOBaHMsS O3TUX MOJAENEH C TOMOIIBI0 ammapara aireOpsl U
MaTeMaTHYeCcKOT0 aHalu3a, WHTEPIPETAalUyd TMOIY4YeHHBIX pe3YyJbTaroB. Takue
3a/laHusl BIUIETEHBI B KXK/IBIN U3 pa3/ie]IoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepualn
y4e0HOro Kypca IIMPOKO HMCTONB3YeTCs IS pelIeHUs MPUKIAAHBIX 3amad. [Ipum
pelIeHUH  peaNbHBIX  MPAKTHUYECKHX  3ajad  oOydaromigecss  pa3BUBAIOT
HaOIIOATeNbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBarhCes,



UCTIOJB30BaTh  aHAOTHIO, 0000mark W  KOHKPETU3HPOBATH  MPOOJIEMY.
JlesTenbHOCT, TI0 (OPMHUPOBAHUIO HABBIKOB PEIICHUS TPHUKIAAHBIX 3ajad
OpraHU3yeTCs B MPOIIECCE U3YUCHHSI BCEX TeM YUeOHOTO Kypca «Anrebpa 1 Hadasa
MaTeMaTUYECKOTO aHAJIN3a.

Ha w3yuenme ydeOHOro Kypca «Anredpa W Havala MaTeMaTHYeCKOTO
aHanuzay oTBonutcs 272 ydaca: B 10 kimacce — 136 yacoB (4 yaca B Hefnento), B 11
kiacce — 136 gacoB (4 Jaca B HEJIEIIO).

COAEPXAHME OBYYEHMUSA
10 KVIACC

Yuciia 1 BbIYUCICHUS

Pammonansubie uncna. OOBIKHOBEHHBIC W JECATHYHBIC NPOOH, MPOIICHTHI,
OeckoHeuHble mepuoanueckue napodu. IlpuMenenne ApoOEe W MPOIEHTOB IS
pelLIeHus NMPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUM U PEaIbHOMN KU3HU.

JeucrBurenpHble uucia. PanvoHanbHblE ©W  UPpaUMOHAJIBHBIE YHCIIA.
Apudmernueckue  omnepanud ¢ JCHCTBUTENbHBIMH  4HMciIamMu.  Moaynb
JIEHCTBUTEIHLHOTO YKCIIa U €ro cBOMCTBA. [IpuOnmkEHHbIE BBIYUCICHUS, TPABUIIA
OKPYIVICHHUS], IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUM.

Crenenp ¢ wnenbiM mnokasareneM. bunom Herotona. Hcnonb3oBaHue
noaxoasuen GopMbl 3aMUCH JECHCTBUTENBHBIX YUCEN ISl PEUICHUS MPAKTUYECKUX
3a71a4 U MPEICTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HATYpaJIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHb C palMOHANBbHBIM TOKAa3aTeleM U €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsiTuuHble U HATypalbHBIC
Jorapu(mel.

CuHyC, KOCMHYC, TAHT€HC, KOTAHI€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC M APKTAHT€HC YMCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa M TOXIECTBEHHbIE MPEeOOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCUIIbHBIE ypaBHEHUS W YpaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pELICHNE HEPABEHCTRA.

OCHOBHBIE METOIBI PEIICHUS LETBIX U IPOOHO-PAIMOHATFHBIX YPaBHEHUHN H
HEpPAaBEHCTB. MHOIOWIEHbl OT OJHOM NEepeMEHHOM. JleneHue MHOrowieHa Ha



MHOTO4JIEH ¢ ocTtaTkoM. Teopema besy. MHorowieHsl ¢ neiasiMu ko3 puireHTamu.
Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKANIUX CTEIIEHU U KOPHHU.

WppannonanbHbie YpaBHEHUS. OcHOBHBIE METO/IbI peueHus
UPpaLMOHAIbHBIX YPaBHEHUIA.

[lokazarenbHple ypaBHEHHs. OCHOBHBIE METOABI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHM.

[IpeoOpazoBanre BEIPAKEHUIM, COIEPIKAMINX JIOTAPUPMBI.

Jlorapupmuueckue YpaBHEHHUS. OcHOBHBIE METO/BI peuieHus
Jorapu(pMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHUE (bopMyJIBI. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHNE TPUTOHOMETPUUECKUX YPABHEHHM.

Pemenune cucrem JNMHENMHBIX ypaBHEHUMW. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHU. Omnpenenutens MaTpullbl 2X2, €ro TeOMETPUYECKHN CMBICT U
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHHs, IPUMEHEHHUE ONPENECIHUTEN AJI1 PEIICHUS
CHCTEMBl JIMHEMHBIX YypaBHEHHU. PelieHue npukinagHelXx 3a7ad C I[MOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. VcciaenoBaHue MOCTPOEHHONW MOAENH C
MOMOIUIBI0 MAaTPHI] U ONIPEAETUTENCH.

[locTpoeHne MaTeMaTH4EeCKUX MOJENEH pealbHOW CHUTyallud C I[OMOILIBIO
YPaBHEHUW W HEpPABEHCTB. lIpuMeHEHHE ypaBHEHHI W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/lad W 3aJad M3 pPa3IMYHbIX 00JacTeil HayKu M peaabHOU
KU3HHU.

DOyHKUUM U rpaPuKu

OyHkIus, crnocoObl 3amaHus ¢GyHKIUU. B3auMHO oOpaTHBIE (QYHKIIHH.
Komnozumus  pynkiuii. I'padux dyHkumm. DiaeMeHTapHbIE NpeoOpa3oBaHUs
rpa@uKoB QPyHKIIHIA.

Ob6nacte ompeneneHuss 1 MHOXKECTBO 3HaueHUd (pyHkumu. Hymu QyHKmmm.
[TpomexxyTku 3HaKOMIOCTOSHCTBA. YETHBIE M Heu€THBIC QyHKIMU. [lepuognueckue
byskiuu. [IpoMexyTK MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHHUMYMBI
dbynkuun. Haubomnpliiiee 1 HauMeHblee 3HaueHUs GyHKIIMU Ha TIPOMEKYTKE.

Jlunelinas, kBaApaTuyHass U JpOOHO-IMHENHAsT (QyHKIUU. DIEMEHTapHOe
UCCIIeIOBAaHUE U TIOCTPOCHUE UX TPadUKOB.

CrenenHas (QyHKUIUS ¢ HATYpaJbHBIM U IIEJIbIM ToKa3atesneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTENEHU KaK (yHKIUU 0OpaTHOW CTENEHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazarenpHass u norapudmudeckas (yHKIIMH, WX CBOWCTBA W Tpadukwu.



Ucnonb3oBanue rpadukoB GyHKIUN ISl peIICHUS] YPAaBHEHHM.

Tpuronomerpudeckasi OKPYKHOCTb, OIPEIACICHUE TPUTOHOMETPUUECKHUX
(YHKUIMI 4KCIIOBOTO apryMeHTa.

QOyHKIIMOHAJIBHBIE 3aBUCUMOCTH B pPEAIbHBIX IIPOLECCAaX U SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauyana MareMaTn4ecKkoro aHajam3a

ITocnenoBarenpHOCTH, CIIOCOOBI 3aJaHHs MOCIEIOBAaTEIbHOCTEN. MeTon
MaTreMaTu4eCcKou VHYKLHWH. MoOHOTOHHBIE u OTPAHUYECHHBIC
MOCJIEA0BATEIbHOCTU. MCTOpUST BO3HUKHOBEHUS MAaTeMaTHYECKOTO aHalih3a Kak
aHann3a OECKOHEYHO MallbIX.

ApudmeTrnyeckas U reoMeTpudeckas nporpeccuu. beckoHeuHo yObIBaroias
reomeTpudeckas nporpeccus. CymMMma OECKOHEUHO YOBIBAIOIIEH T€OMETPUYECKON
nporpeccuu. JIMHEHHBIN U 3KCHOHEHIIMAIBHBIN POCT. Yucio e. @opmylia CI0KHBIX
NpoUEHTOB. Mcnonb30BaHWE TIPOTPECCUM [JII  PEUICHUS pealbHBIX 3a1ad4
MPUKJIAJHOTO XapakTepa.

HenpepriBHBIe (QyHKIIMM W WX CBoHcTBAa. TOYkM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢Qynkumii. CBoiicTBa (QYyHKIHMI HENpepbhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB Il PEUICHHS HEpaBeHCTB. lIpuMeHEHHEe CBOWCTB HENPEPBIBHBIX
(GyHKUUH I pelieHus 3a1ay.

[TepBas u Bropast mpousBoaHble pyHKIMH. OnpeneacHue, reOMeTpUISCKU 1
(bu3rUecKuil CMBICI TPOU3BOIHON. YpaBHEHHE KacaTelIbHOU K rpaduKky GyHKIUH.

[TpousBOmHbBIE  BJIEMEHTAPHBIX  (YHKIUH. [IponsBoaHas CYMMBI,
MPOU3BE/ICHMUS], YACTHOTO W KOMITO3UITUU (DYHKITUH.

MHoskecTBa U JIOTHKA

MHOX€eCTBO, Onepaluuyd HaJ MHOXKECTBAMH M HUX CBOWCTBa. JlMarpammsl
Oitnepa—Benna. [IpuMeHEHHME TEOPETUKO-MHOKECTBEHHOTO — amnmapara i
ONMCAHUA PEANTbHBIX MPOLIECCOB W SBICHUN, NPU PENIEHUHM 3a0a4 U3 JIPYTHX
y4E€OHBIX MTPEAMETOB.

Ornpenenenue, Teopema, CBOMCTBO MareMaTUYeCKOTO OOBEKTa, CIIEICTBUE,
JI0KA3aTeIbCTBO, PABHOCUJILHBIC YPABHEHUSI.

11 KJIACC

Yucya v BBIYUCIECHUS

Harypanbabie u nensie yucna. [IlpumeHeHre MpuU3HAKOB JEIUMOCTU IIEIIbIX
yuces, HauOonbiuii oOmuii nenurens (manee — HOJl) u HauMeHblee oOiee
kpatHoe (nanee — HOK), ocrarkoB nmo moayito, anroputMa EBkinuaa s pemenus



3a/1a4 B LIEJIBIX YUCIIAX.

KommiekcHble uuncna. AnreOpaumveckas W TpUTOHOMETpHUUYecKas (OpMbI
3alUCH KOMIUIEKCHOTO 4YHcia. ApuUMETHYECKHE Olepauuud € KOMILIEKCHBIMHU
yuciaMu. IM300pakeHHME KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHH U3 KOMIUIEKCHOTO uuncia. [IpuMeHnenue
KOMILJIEKCHBIX YMCEN AJIs PelIeHHs] PU3NUECKUX U TEOMETPUUYECKUX 3a]1au.

YpaBHeHMS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPaBHEHHUH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUA. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEl  TPUTOHOMETPUYECKHX  YpPAaBHEHH C  I[OMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PerieHne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OCHOBHBIE METOJBl PELIEHUS T[OKA3aTeNbHBIX M  JIOTapu(PMHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS] UPPAIL[MOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHHUS CUCTEM M COBOKYIHOCTEH palUOHAIbHBIX,
UppaOHAJIbHBIX, TIOKA3aTEIbHBIX U JIOTApUPMUUYECKUX YPABHEHUH.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a/ad W 3aJad M3 pPA3IMYHbIX 00JacTeil HayKu M peajabHOU
YKU3HH, UHTEPIPETALHNS IOTYYEHHBIX PE3YIbTATOB.

DyHKUMH U TpaPuku

I'padux xommoszunmu QyHkuuil. [eomerpuyeckre o00pas3bl ypaBHEHUH H
HEPABEHCTB HA KOOPJIMHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, KX CBONCTBA U TpadUKH.

I'paduueckue metonpl pelieHUs ypaBHEHUH M HepaBeHCTB. Ipaduueckue
METO/Ibl pELICHUS 3a]1a4 C TapaMeTpaMH.

Ucnonw3oBanue rpadukoB (yHKIUNA A7 UCCIEAOBAaHUS MPOLIECCOB H
3aBUCUMOCTEHN, KOTOpPBIE BO3ZHUKAKOT NPH PEUIEHUH 3aJad W3 JPYTrUX Yy4deOHBIX
IIPEIMETOB U PEAIBHON KU3HH.

Hauana maTeMaTn4ecKoro aHajam3a

[IpuMeHeHre NMPOU3BOAHON K MCCIENOBaHUIO (DYHKUMKA HA MOHOTOHHOCTHh U
3KCTpeMyMbl.  HaxoxkneHue  HauOoNbLIEr0 W HAUMEHbBIIETO  3HAuYEHUM
HENpPEepbIBHON (PYHKLIMN Ha OTPE3KE.

[IpumeHeHue NPOU3BOJHOM ISl HAXOXKACHUS HAWIYYIIEro pEIIeHUs B
OPUKIaJHBIX 3aJa4ax, g OINpEeAeNIeHHs CKOPOCTH M YCKOPEHUs Ipoliecca,
3a1aHHOTO (HOPMYIION WIIH TPAPUKOM.



IlepBooOpasHas, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. IlepBooOpasHble
aneMeHTapHbIX QyHkuuii. [IpaBuna HaxoxaeHUs TEPBOOOPA3HBIX.

Nuterpan. ' eomerpruecknii CMBICI HHTETpaja. Berauciaenne onpeaenéHHoro
uHTerpana no popmyne Hetotona-Jleitbuuia.

[IpumeHeHne uHTErpasia A HAXOXKACHUS IUIOUIafed IUIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TET.

[Ipumepsl pemenuit nuddepeHIHaNIbHBIX ypaBHEHU. Maremarnueckoe
MOJICJIMPOBAHUE PEAlbHBIX MPOIECCOB C MOMOIIBI0 U depeHIHaTbHBIX
YPaBHCHUU.

[INTAHAPYEMBIE PE3VIJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIA YPOBEHbL) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKA 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHMCKOrO  OOIIeCTBa,  MpEACTaBICHHE O
MaTeMaTU4YeCKUX OCHOBaxX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpOLeayp TpaXXIaHCKOTOo oOmecTBa (BBIOOPHI, OMPOCHI W APYToe), YMEHUE
B3aMMOJICIICTBOBAaTh C COLMAJIbHBIMM HMHCTUTYyTAMU B COOTBETCTBUU C HX
(GYHKIUSMU U Ha3HAYEHUEM;

2) NIaTPMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHMCKON TPAXTAHCKOW HUIACHTUYHOCTH, YBAKCHHS K
IIPOLUIOMY M HACTOAILIEMY POCCHMCKOM MAaT€MaTUKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSM POCCUICKUX MATEMATUKOB M POCCHMCKOM MareMaTH4ecKOM IIKOJbI,
UCIIOJIb30BAaHUE HTUX JOCTHXKEHUW B JPYTrUX HayKax, TEXHOJOTHsxX, cdepax
SKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOTO BOCIIMTAHUA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapojaa, chopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO TMOBEICHUSA, CBA3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKCHUW HAyKM U JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIJIa B TIOCTPOCHHUE YCTOMUMBOTO OY/IyIIIETO;

4) 3¢TeTHYECKOro BOCIIMTAHUS :



ACTETUYECKOE OTHOIIEHWE K MHpY, BKIIOUas 3CTETHUKY MaTeMaTH4YeCKHUX
3aKOHOMEPHOCTEN, OObEKTOB, 3aj]1a4, pEUIEHUHN, pacCy AeHUi, BOCIPUUMUUBOCTh
K MaTeMaTH4Ye€CKUM acleKTaM Pa3IudHbIX BUJI0B UCKYCCTBA;

5) pu34eCcKOro BOCIMTAHUS:

c(hOPpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYeCKHe 3HAHUSA B
UHTEpEecax 3740pOBOro u 0e30MacHoro 0opasa >KkM3Hu, OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 3J0POBbIO (3I0POBO€ NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHI U
OTIbIXa, PEeryisapHas (pu3nyecKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-0310POBUTENIBHON JIEATEIIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMSA:

TOTOBHOCTh K TpPyAy, OCO3HAHHME IIEHHOCTU TPYAOTIOOUs, HHTEpPEC K
paznuyHbiM  chepaMm  TPOPECCHOHANBHONW  JCATEIHHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSMH, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynymet mnpodeccun ©W peasnM30BbIBATH COOCTBEHHBIC JKHU3HEHHBIE ILJIaHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4YeCKOMY  OOpa3OBaHHUIO U
caM0o00pa30BaHUIO Ha TMPOTSHDKCHUM BCEW JKU3HU, TOTOBHOCTh K AaKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTU4eCKOM HAallPaBJIECHHOCTH;

7) 3K0JIOTMYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH  HKOJIOTMYECKON  KYJIbTYphbl, TOHUMAHUE BIUSHUS
COIIMAJIbHO-D)KOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON M COIMATIbHOU
Cpellbl, 0CO3HAaHKE TIO0ATBHOTO XapaKTepa IKOJIOTHUYECKUX MPOOIeM, OpUEHTAIUS
HAa TIPUMCHEHUE MaTEeMaTHYeCKUX 3HAHWN IS pelleHus 3aaad B 00JacTu
OKpY>Karollel cpelibl, IUIAHUPOBAHHE TMOCTYIIKOB W OILICHKH HX BO3MOXKHBIX
MOCJICICTBUN JIJI1 OKPY’KAIOILEH CpEbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hopMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKM W OOIIECTBEHHOW  MPAKTUKH, [OHUMAaHUE
MaTeMaTUYeCKON HayKu Kak cdepbl YelOBEUYECKOW JESITeNbHOCTH, JTaloB €&
pa3BUTHS W 3HAUMUMOCTH [UJIl Ppa3BUTHS UHUBWIM3ALMH, OBJIAJACHUE S3bIKOM
MaTeMaTUKM M MaTeéMaTH4eCKOM KyJIbTYpOll Kak CpeICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYIO M MCCIENOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJbHO U B TPYIIIE.

METAINIPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIe 1eHCTBUSA
ba3zoBble Joruueckue AecTBUS:



BBISIBJISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYeCKUX
00OBEKTOB, TIOHATHH, OTHOIIEHWH MEXIy IMOHATUAMH, (POPMYIHpPOBATH
OTIpe/IeTICHUs] TIOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMS /11 0000IICHHS M CPAaBHEHMSI, KPUTEPUHU TTPOBOAMMOTO aHAIN3A;

BOCIIpUHUMATh,  (OPMYIUPOBaTH W  MPeoOpa3oBbIBATh  CYXIACHUS:
YTBEPANUTEIbHBIC U OTPUIIATEIbHBIC, SAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBISIBJISITh MAaTEeMAaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TPOTHBOPEUHSI
B (pakTax, JaHHBIX, HAONIONEHUSX W YTBEPKACHUSIX, MpeiaraTh KpPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUUIA;

JeNaTh BBIBOJIBI C MCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIIOUCHUH, YMO3AKIIIOUCHHH 110 aHAJIOTUH;

MIPOBONTH CAMOCTOSITENIHHO JOKA3aTEIhCTBA MATEMAaTUIECKUX YTBEPKIACHUI
(MpsiMble W OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJICHHS M BBIBOIBI;

BbIOMpaTh Ccrnoco0 pemeHuss y4eOHOM 3adauyu  (CpaBHUBATH HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HANOOJIee OIXOMANIINN C YIETOM CaMOCTOATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ncciieoBare/ibCKue 1eHCTBUSA:

UCTIOB30BaTh BOMPOCHl KaK HCCIEIOBATENbCKUNA HHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCUpYyIOIIME  TPOTUBOpPEUYHE,  MpoOIeMy,
yCTaHaBIMBaTh HMCKOMOE W JIaHHOE, (OpMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3ULIMIO0, MHEHHE;

IPOBOANTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, MCCIIEIOBAHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEH MareMaTHuecKoro o0beKTa, SIBJICHHs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00BEKTaMHU, SIBICHUSMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (OpMYJIMPOBaTh OOOOIIEHUS M BBIBOALI IO pe3yJibTaTaM
IPOBEIEHHOTO  HAOMIONEHMs, HCCIEAOBAHMS, OLEHHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yIbTaToB, BBIBOJOB U 000O0IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoOlEecca, a TakKe BbIIBUTAThH
MIPETOI0KEHHS O €T0 Pa3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ undgopmaunmei:

BBISIBIIAITh AeUIUTH MHGOPMAIUU, JaHHBIX, HEOOXOMMMBIX JIJIsi OTBETa HA
BONIPOC U JUIsI pEUICHUS 3a]1auu;

BEIOMpATh MH(DOPMAITMIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEMATH3UPOBATh W HMHTEPIIPETUPOBATh HHQPOPMAIIUIO PA3TUYHBIX BHUIOB U
dbopM mpecTaBICHUS;



CTPYKTYpPUpPOBaTh MH(QOpMALMIO, NPEACTABIATh €€ B pa3inyHbIX (opMmax,
WUTIOCTPUPOBATh rpauyecKy;

OLICHUBATh HaAEKHOCTD uH(pOopMaLu 1o CaMOCTOSITENIBHO
c(hOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUs

O0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXJACHHUSA B COOTBETCTBUH C YCIOBUSIMHU U
eJsIMHU O6H_ICHI/I${, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I5[ B
yCTHBIX H IMHUCBMCHHBIX TCKCTAaX, AaBaTb ITOACHCHHA IIO XOI[y pCHIeHI/ISI 3aJa4u,
KOMMEHTHUPOBATh IOJyYEHHBIA PE3yJIbTaT;

B XOJI¢ OOCYXICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaCMOW TEMBI,
HpO6J'I€MBI, pemaeMoﬁ 3aJa4yd, BBICKA3bIBATh HACH, HALCJICHHBIC Ha IIOUCK
pCHIeHI/Iﬂ, COITIOCTABIIATH CBOU CY)KI[GHI/DI C CY)KI[eHI/IHMI/I I[pyrI/IX y‘IaCTHI/IKOB
Jyajora, oOHapyKUBaTh PA3IU4YUe M CXOACTBO TMO3HUIIMHA, B KOPPEKTHOW (opme
(dbopMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PaKEHUS;

HpeI[CTaBJ'I}ITB pCSYJ'I]'::TaTBI pCHIeHI/ISI 3aJga4u, 3KCHCpI/IMCHTa, HCCICaA0BAaHUA,
NPOEKTa, CAMOCTOATEIbHO BBIOMpaTh (opMar BBICTYIUIGHHS C YYETOM 3ajad
Mpe3eHTalud U 0COOCHHOCTEN ayIuTOPHH.

PerynsiTuBHBIE YHHBepcaJbHbIe y4eOHbIE JeiiCTBUSA

Camoopranuzanus:

COCTaBJIITh TUIaH, aJITOPUTM PEelIeHUs 3a7aud, BIOUpaTh CIOCO0O perieHus ¢
y4ETOM UMEIOILIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAJILHBII HHTEJJIEKT:

BJIAJCTh  HABBIKAMU  TIO3HABATCIILHOM  pediieKCMu  KaKk  OCO3HaHUS
COBEpIIAaEMbIX JEHCTBHUI W MBICIHUTEIIBHBIX MPOILECCOB, UX PE3YJIbTATOB, BIAJETh
crmoco0aMM CaMOIIPOBEPKH, CAMOKOHTPOJS TpoIlecca W pe3yibrara pEIICHHs
MaTeMaTHUYECKOM 3aJ1auH;

MPEABUACTh TPYAHOCTU, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUM 3a7auH,
BHOCHUThH KOPPEKTHUBHI B JICSTEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HaAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHUBATh COOTBETCTBUE PE3y/IbTaTa eI B YCIOBUAM, OOBSICHATh TPUINHBI
JOCTHIKEHUS WM HEJOCTHIKEHUS PEe3YJIbTaTOB ACATEIbHOCTH, HAXOAUTh OIIHOKY,
JIaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1eATEJIbHOCTD:



MOHUMAaTh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M WHAUBUIYaTbHON
paboThl mMOpU peHieHUud Y4YeOHBIX 3aJa4y, MpPUHUMATh IeJlb COBMECTHOMU
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOM pPabOThl, pacupenessiTh
BUJIBI pabOT, TOTOBAPHUBATHCS, OOCYKIATh MPOIIECC U PEe3yabTaT paboTh, 0000IIaTh
MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CyxJeHHs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh Pa0OThI U KOOPIMHUPOBATH
CBOM JICHCTBUS C APYTUMU WIEHAMHU KOMaH/Ibl, OLIEHUBATh KaY€CTBO CBOETO BKJIaja
B O0mUNA MNPOAYKT TO KPUTEPUSIM, CHOPMYIUPOBAHHBIM  yYACTHUKAMU
B3aUMOJICHICTBUSI.

IMPEJAMETHBIE PE3YJ/IBTATbI

K konmy oGOyuenuss B 10 kjacce oOyyaromuics TMOIYYHUT CIEAYIOIINE
IpeIMETHBIE PEe3yabTaThl MO OTIACIbHBIM TemMaM paboueil mporpaMmbl y4eOHOTO
Kypca «Anredpa ¥ Hayaia MaTeMaTH4YeCKOrO aHaIN3ay:

Ynciia v BBIYMCJICHUSA:

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: PAIMOHAJIBHOE YHUCIIO, OECKOHEUHas
nepuoanydeckass ApoOb, MPOLEHTHI, HPPALMOHATIBLHOE YHCIO0, MHOXECTBA
palMOHANBHBIX U IEUCTBUTENIbHBIX YHUCEN, MOAY/b IEUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JpoOM M NPOLEHTHI [UIsl PEIICHUs MNPUKIAAHBIX 3adad U3
PAa3IMYHBIX OTPACIIEN 3HAHUU U pEaJIbHOU KU3HU;

NPUMEHSATh NPUOIMKEHHBIE BBIYUCICHUS, IPABUIIA OKPYIJICHUS, IPUKUJIKY U
OLICHKY p€3yJIbTaTa BEIYMCIICHUN;

CBOOOZHO ONEpUpPOBaTh IOHATHEM: CTENEHb C LEIbIM I[IOKa3aTeseM,
UCIOIb30BaTh MOAXOASAILYIO (POPMY 3alIUCH JEHCTBUTENBHBIX YHCEN Ul PEIICHUS
MIPAaKTUYECKUX 33/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOZHO OINEPUPOBATH MOHATHUEM: apUPMETUUECKUNA KOPEHb HATypajbHOU
CTEICHU;

cBOOOJTHO ONEPUPOBATH TIOHATHUEM: CTENEHb C PALIMOHAIBHBIM ITOKa3aTeseM;

CBOOOZHO ONEPUPOBATh MOHATHSAMU: JOrapupM 4YHUCHIa, JOECATUYHBIE WU
HaTypaJbHbI€ JOTapu(pMBbI;

CBOOOZHO ONEPHUPOBATh MOHATHSIMHU: CHHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC U apKTaHT'€HC YHMCIOBOTO
aprymeHTa.

YpaBHeHMS 1 HEPABEHCTBA:



CcBOOOJTHO OIEPUPOBATh MOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS U YPAaBHEHUS-CIIECTBUSA, PABHOCUIIbLHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIMYHbIE METOJbl PELIEHUS pPalMOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX YPABHEHUM, IPUMEHATH METOA HWHTEPBAJIOB JUIA PELIEHUS
HEPABEHCTB;

CBOOOZHO OMNEPUPOBATH MOHSATUSMU: MHOTOWIEH OT OJHOM IEepPEMEHHO,
MHOTO4IEH C UEAbIMUA KO3((PHUIIIEHTaMU, KOPHU MHOTOWIEHA, TPUMEHSATD JIEJICHUE
MHOTO4YJI€Ha Ha MHOTIOWIEH C OCTarkoMm, Teopemy be3dy m Teopemy Buera s
peuieHus 3a1a4;

CBOOOZHO ONEpUpPOBaTh MOHATUSIMH: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 W €ro TEOMETPUYECKHHA CMBICI,
UCIIOJIb30BATh CBOMCTBA ONpPENEAUTEN 2 X 2 JJId BBIYMCIECHHUS €r0 3Ha4YCHMS,
IPUMEHATh ONPENECINUTENN Ul PpEUIeHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUH,
MOJIEJIMPOBATh PeabHbIE CUTYALMH C MOMOILBIO CUCTEMBI JIMHEHHBIX YpaBHEHUH,
UCCJIEIOBaTh MOCTPOEHHBIE MOJENH C IOMOIIBIO MATpULl U OIpEAEIIUTENEH,
WUHTEPIPETUPOBATH MTOIYYEHHBIN PE3YIIbTAT;

UCIOJb30BaTh CBOMCTBA JEMCTBMM C KOpPHAMHM [UIsl [peoOpa3oBaHUs
BBIPAKECHUN;

BBIIIOJIHATH MPE0OPA30BaHUSI YHCIOBBIX BBIPAXKEHHI, COAEPKAIIUX CTEIIEHH C
palMOHAIBHBIM [T0Ka3aTeIeM;

MCII0JIB30BATh CBOICTBa norapuMoB VIS npeoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOZHO OMNEpPUPOBAaTh MOHATUSMH: HPPALMOHAIBHBIE, MOKA3aTeJbHbIE U
aorapu(MUYECKHUE YPAaBHEHUS, HAXOIUTh UX PEIICHUS C IIOMOLIbI0 PAaBHOCHIBHBIX
NIEPEXOA0B WM OCYILECTBIISASA IPOBEPKY KOPHEW;

IPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIbI ISl MPeoOpa30BaHUS
TPUTOHOMETPUYECKHUX BBIPAXKECHHI;

cBOOOTHO  ONEPHUPOBATH TMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoAaumble  (OpMyibl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHEHU;

MOJIEJIMPOBaTh pEAJbHBIE CUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKEHHUS, YPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4d, HCCIEI0BaTh
IOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAHUEM armapara aareopsbl.

DyHKUuM U rpaguKu:

CBOOOZHO OIEPUPOBATH MOHATUAMM: (PYHKIHSI, CIOCOOBI 3a/laHus (YHKIUH,
B3aMMHO oOOparHble QYHKIUK, KoMmosunws GyHKIuH, Tpaduk QGyHKIUH,



BBINOJIHATD JIEMEHTapHbIE peoOpa3zoBaHusl rpa@UKoB (HyHKIIHI;

CBOOOZHO OIEPUPOBATH MOHATHUAMH: O0JACTh OMPENEICHUS U MHOXKECTBO
3HAaYEHUH (PYHKIUH, HYJIA (PyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

cBOOOTHO OINEpUPOBaTh MOHATUSAMHU: UETHBIE M HEUETHBIE (PYHKLUH,
nepuoauyeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKLIUH, MAKCUMYMBbI U
MUHUMYMBI (yHKIHMHM, HAuWOOJbIIee M HAaUMEHblee 3HaueHHe (QyHKIUM Ha
IPOMEXKYTKE;

CcBOOOJTHO OINEpPHUPOBATh MOHATUSAMU: CTENEHHAs] QYHKIMS C HATypajibHBIM U
LEJIbIM [O0Ka3aTeneM, rpauk CTENeHHOM (YHKUMU C HATypaldbHBIM M IIEJIBIM
nokasaresneM, rpauk KOpHS n-oll CTENeHW Kak (YHKIUU OOpaTHOM CTENEHU C
HaTypaJbHBIM [10OKa3aTeeM;

ONEepUpPOBaTh TMOHATUSAMU: JIMHEHHAas, KBaJpaTHuHas U JIpOOHO-IMHEWHas
(YHKLIMH, BBIIOIHATH 3JIEMEHTAPHOE UCCIIE0BAaHNE U IOCTPOCHUE UX IPa(UKOB;

CBOOOZHO ONEPUPOBaTH MOHATHSAMU: MOKa3areiabHas W JorapupmMuyeckas
(yHKIMHU, UX CBOMCTBAa M TrpaUKH, HCHOIb30BaTh WX TpaUKU IS PEIICHHS
YPaBHEHUN;

CcBOOOJTHO ONEpPUPOBaTh MOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXHOCTbD,
ONpeENIeHHE TPUTOHOMETPUUECKUX (PYHKIIMI YUCITOBOTO apryMeHTa;

UCIIOJIb30BaTh Tpaduku (QYHKIUMH [ HCCIEJOBaHUS MPOLECCOB U
3aBHCHMOCTEH IMPH PELICHUU 3aJad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU, BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana MaTeMaTn4ecKoro aHajiu3a:

CBOOOZHO OMNEpUpPOBaTh MOHATUSAMH: apu(METHUECKass U TeOMETpUUYECKas
nporpeccusi, 06CKOHEYHO yObIBaroIlas reoMeTpuyecKas Iporpeccusi, JIMHEHHbIA U
AKCHOHEHUUAIbHBIN POCT, (OpMya CI0KHBIX MPOIIEHTOB, UMETh NPEICTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCHM JJIA PELIEHUs peallbHbIX 3aJad IMPUKIIATHOTO
XapaKTepa;

CcBOOOJTHO OIEPUPOBATh MOHATUSAMU: MTOCIENOBATENBHOCTD, CIOCOOBI 3a/1aHUs
MOCJIEIOBATEeIbHOCTE, MOHOTOHHBIE M OrpPaHUYECHHBIE TOCIIEOBATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMaTHYEeCKOro aHaldu3a Kak aHaiusa
OECKOHEYHO MaJIbIX;

cBOOOJTHO ONEPUPOBATH NOHATUAMMU: HENIPEPhIBHBIE (DYHKIUH, TOUKU pa3pbiBa
rpaduka GyHKIUU, aCUMOTOTHI rpaduka QpyHKINH;

CBOOOZHO OINEpPUPOBATH MOHATUEM: (PYHKIIMS, HENpepbIBHAs Ha OTPE3KE,
NPUMEHSATh CBOMCTBA HENMPEPHIBHBIX (PYHKLUMHN AJIs peLIeHUs 3a1a4;



CBOOOZHO OIEpPUPOBATH TMOHSATUSAMM: TIEpBasi W BTOpas MPOU3ZBOIHBIC
dyHKIMY, KacaTenbHas K Tpaduky QyHKInu;

BBIYHCIIATH NMPOU3BOIHBIE CYMMBbI, IPOU3BEACHUS, YaCTHOIO M KOMIIO3HUIIMH
IBYX (yHKLHH, 3HATh IPOU3BOJHBIC AJIEMEHTAPHBIX (QYHKIIHII;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3MUYECKUN CMBICT MPOU3ZBOAHON IS
penieHus 3aaau.

MHo:kecTBA M JIOTHKA:

CcBOOOHO  OMEpUpOBaTh  MOHATHSAMH: MHOXECTBO, ONEpalud  Haj
MHO>KECTBAMU;

UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar AJi OMUCAHUS PeabHBIX
IPOLIECCOB U ABJIEHUI, IPU PELUIEHUH 3a]a4 U3 JIPYrUX YUeOHbIX MPEAMETOB;

cBOOOJTHO OMEPUPOBATh MOHATHSIMH: OIpeNeTIeHue, TEopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTUYECKOro 0ObEKTa, T0OKA3aTeIbCTBO, PABHOCUIIBHBIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kjacce oOyyaromuiics MOMYYUT CIEAYIOIIUE
OpEeIMETHBIE PE3YyNbTaThl MO0 OTAEIbHBIM TeMaM pabouell MporpaMMbl yueOHOIro
Kypca «Anredpa ¥ Hayaia MaTeMaTHYeCKOrO aHaIN3ay:

Yucina 1 BIYMCICHUSA:

CBOOOZHO ONEpUPOBAaTh MOHATUSAMU: HATypalbHOE U IE€JI0€ YHCIIO,
MHOKECTBA HATypaJbHBIX W IEJIBIX YHCEJN, MCIOJIb30BaTh MPU3HAKU JEIUMOCTH
uensix yucen, HOJl m HOK HaTypanbHbIX 4nceln ISl pelIeHHs 3a]a4, IPUMEHSITh
anroput™ EBknuna;

CBOOOZHO OINEpPUPOBaTh IMOHATUEM OCTAaTKa MO MOAYJIO0, 3allMChIBATh
HaTypaJIbHbIEC YMCJIA B PA3JINYHBIX TO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO OMEpUPOBATh MOHSATUSMU: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHCEeJI, MPEACTaBIATh KOMIUIEKCHBIE 4YMClia B alreOpanyeckoil u
TPUTOHOMETPUYECKON (POpME, BBIMIOJIHATH apU(PMETUUECKHE ONEPALMH C HUMHU U
n300pakaTh Ha KOOPAMHATHON MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO OMNEpUPOBaTh MOHATUSMH: HPPALMOHAIIBHBIE, MOKa3aTelIbHbIE U
Jorapu(pMUYECKre HEpPAaBEHCTBA, HAXOAMTh HX pEIIEHUs C IOMOUIbIO
PaBHOCHJIBHBIX [IEPEXO/IOB;

OCYIIECTBIISAITh OTOOp KOpPHEH TMpU pPEHIeHUH TPUTOHOMETPUYECKOTO
ypaBHEHMUS;

CBOOOZHO ONEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXofumble  (OpMyJbl  JJi  pEIIEHUS OCHOBHBIX  THUIIOB



TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEPUPOBATh MOHATUSIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIANUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEW PALlMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
aorapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarb palHOHAJIbHBIE, UppalMOHaIbHBIE, NIOKa3aTeJIbHbIE,
Jorapu(pMUyYecKrue H  TPUTOHOMETPUYECKHME YpPAaBHEHHS M  HEPABEHCTBA,
coJieprKallye MOYJIM ¥ TapaMETPBI;

OPUMEHATh TpaduueCcCKue METObI JJIs PELICHUs] YPAaBHEHUI U HEPaBEHCTB, a
TaKXkKe 3a]1a4 C apaMmeTpamu;

MOJIEJIMPOBaTh pEAJbHbIE CUTyalldd Ha S3bIKE aire0pbl, COCTABIATH
BBIDAKEHUS, YPABHEHUS, HEPABEHCTBA W MUX CHCTEMBI [0 YCIOBUIO 3a7ayH,
UCCIIEZIOBaTh TOCTPOCHHBIE MOJEIM C MCIOJIB30BAHWEM ammapara aareOpsl,
MHTEPIIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT.

@Oyukuuu ¥ rpapuku:

CTPOUTh TpaQUKU KOMOO3MIMH (YHKIUH C TOMOIIbIO 3JIE€MEHTAPHOTO
UCCIIEZIOBAHUS U CBOWCTB KOMITO3ULIMU JIBYX (DYyHKIHII;

CTPOUTHh TIEOMETpUYECKHe o0pa3bl YpaBHEHM M  HEpPABEHCTB Ha
KOOPJIMHATHOM TIJIOCKOCTH;

cBOOOHO  OMEpPUpPOBaTh MOHATHSAMH: TpadUKU TPUTOHOMETPHUUECKHUX
byHKIINIH;

OPUMEHATh (YHKIUU [ MOJCIMPOBAHUSA W MCCIEIOBAHUS PEaAJIbHbBIX
IIPOLIECCOB.

Hayana maTeMaTH4eCKOro aHamM3a:

UCIOJIb30BaTh IPOU3BOIHYIO JIsl UCCIEN0BAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAauOOJbIIEE U HaUMEHbIlIEEe 3HaYeHUs1 (DYHKLIMU HENPEPbIBHOM Ha
OTPE3KE;

UCIIOJIb30BATh ITPOMU3BOJIHYIO JUIsl HAXOXKACHWS HAWIYYIIErO pPEIICHHS B
NPUKIAIHBIX, B TOM 4YHCJIE COLMAIbHO-DKOHOMHUYECKHX, 3ajadax, s
ONpEIENIECHHUS] CKOPOCTH M YCKOPEHMs Ipolecca, 3aJaHHOro (HOpMyJIoN Wiu
rpadukoM;

CBOOOJTHO  ONEpUPOBaTh MOHATUSIMU: IMEpPBOOOpa3Has, OMNPEAEIEHHBIN
UHTErpaj, HaxXoJuTh MEpPBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIMA M BBIYUCIATH
uHTerpan no popmyne Hototona-Jleitonua;

HaXOJUTb IJIOLIAAM MJIOCKUX (PUTYp ¥ 0OOBEMBI TEJ C MOMOIIbIO HHTETPasIa;



UMETh MPEJICTaBICHUE O MAaTeMaTHUYeCKOM MOJAEIUPOBAHUU Ha IpUMEpE
cocTaBieHus AU depeHIuanbHbIX YPaBHEHHUI;

pelars NpUKIaJHbIE 33aa4yd, B TOM YHCJIE COLMAIBHO-3KOHOMHUYECKOTO M
(¢u3nyecKoro xapakrepa, CpeACcTBaMU MaTEMATHYECKOTO aHAIN3A.

TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Konu4yecTBo yacos
Ne | HammeHoBaHHe pa3jesioB DJIeKT
KonTpouabHbie IIpakTH4eckue
1/ | ¥ TeM MPOrpaMmbl Bcero o0pa3
padoThI padoTsI
MHoOxecTBO
JNEHUCTBUTENBHBIX YUCET.
MHorouseHsI.
1 24 1 0

PanmionansHbIe YpaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JINHEWHBIX YpaBHECHUHN

OyHKIUH U TpapUKH.
2 Crenennas GpyHKIMS C 12 1 0
LIEJIBIM TI0Ka3aTeeM

ApudmeTrueckuii KOpeHb n-
O CTEIICHH.

3 15 1 0
Hppanmonaibusie
ypaBHEHHUS

4 [TokazatenbHas QyHKIUS. 10 1 0
[TokazaTenbHble ypaBHEHHUS
Jlorapudmugeckas

5 Py, 18 1 0
Jlorapudmudeckue
YpaBHEHHUS

6 TpuronomeTpudeckue ” | 0
BBIPQKEHUS U YPaBHEHUS

7 IlocnenoBarenbHOCTH U 10 1 0
IIporpeccun

g HenpepsiBabie QyHKIINH. 20 | 0
[IpousBonnas
I1 06006

9 OBTOpEHHUE, 0000IIeHHE, 5 ) 0

cUCTeMaTH3allus 3HaHuH




OBIIEE KOJIMYECTBO YACOB

[10 ITPOTPAMME

136

10

11 KJIACC

Ne
n/n

HaumeHoBaHMe pa3aesioB
U TeM MPOrpaMMbl

KoaunuecTBo uacoB

Bcero
padoThI

KonTpouabHbie

JJIeKT

IIpakTnyeckue
o0pa3

padoThI

Uccnenoanue pyHKIuii
MOMOILBIO POU3BOAHOM

22

IlepBooOpa3Has u uHTErpa

12

I'padpuxu
TPUTOHOMETPHUUYECKHUX
(hyHKITUH.
TpuronomeTpudeckue
HEPaBEHCTBA

14

HppanmoHnansHsle,
MOKa3aTesbHbIe U
norapupmMuuecKue
HEpaBEHCTBA

24

KommiiekcHsle yncia

10

Harypanbhbie u niensie
qrcna

10

CucreMsl palrOHAJIbHBIX,
HppanoOHaIBHBIX
IIOKa3aTCJIbHBIX U
Jorapu(pMUUECKUX
YpaBHEHUN

12

3amauu ¢ mapameTpaMu

16

9

[ToBTOpenue, o600IICHNE,
cucTeMaTHu3anys 3HaHuU

16

OBIIEE KOJIMYECTBO YACOB

10 [TIPOT’PAMME

136

10

IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

| Ne n/m

| Tema ypoka

|K0.queCTBO 4acoB

| Jaextponnbie undposbie 0‘




Bcero

KonTpoubHbie
padoThI

IIpakTHyeckue
padoThI

MHOXx€eCTBO, Onepannu Haj
MHOXXKE€CTBaMHU U UX CBOMCTBA

Juarpammel Ditniepa-Benna

[IpumeHeHne TeopeTHKO-
MHOKECTBEHHOT'O armapara
JUTSL peLeHus 3a/1a4

PanumoHansHBIC YKCIIA.
OOBIKHOBEHHEIE U AECATUYHBIE
JpoOH, IPOLICHTHI,
OeCKOHEUHbIE TEPUOANYECKUE
npobdu

ParmonansHbIe Ynca.
OOBIKHOBEHHEBIE U JECATHUHBIE
JPOOH, TIPOLICHTHI,
0OECKOHEYHBIC TIEPUOMUECKUE
npobu

[Tpumenenue apoOdeit u
IMPOLCHTOB IJIA PCIICHUSA
MPUKJIAIHBIX 33034

[Tpumenenue npobeit u
IPOIICHTOB JJIsl PEIICHUS
NPUKJIAIHBIX 3214

JlelicTBUTEIIbHBIC YHUCIIA.
Pammonanbueie u
MppaloOHaJbHbIC YUCIIA

ApudmeTrueckre onepaluu c
)ICfICTBI/IT@J'IBHBIMH qucjiaMu

10

Monynb IEMCTBUTENBHOTO
qycia U €ro CBOMCTBa

11

[TpubnmxEHHBIC BEIYUCICHYS,
HpaBuiIa OKPYIJICHUS,

IMPUKHU KA U OLICHKA
pe3ynbrara BIYMCICHUN

12

OCHOBHBIE METOJIBI PEIICHHS
EIBIX ¥ IPOOHO-




palMOHATIBLHBIX YPAaBHEHUN U
HEPAaBEHCTB

13

OCHOBHEBIE MCTOJbI PCIICHUA
HEJBIX U IPOOHO-
palrOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METOJIBI PEIICHHS
HEIBIX ¥ IPOOHO-
palMOHATIBLHBIX YPAaBHECHUN U
HEPaBCHCTB

15

MHOro4aeHbI OT OAHOMU
nepemMeHHou. /lenenue
MHOTOYJIEHA HA MHOTOUJICH C
ocrtarkoM. Teopema besy

16

MHOTO4IeHBI € LENBIMU
ko3 dunmenramu. Teopema
Buera

17

Perienne cuctemM TMHENHBIX
ypaBHEHUU

18

Perienne cuctemM TUHENHBIX
ypaBHEHUH

19

Marpuna cucteMbl TUHENHBIX
ypaBHeHu. Onpenenurenb
MaTpHuIbl 2X2, ero
TEOMETPUYECKUI CMBICIT U
CBOMCTBA; BEIUHUCIICHHE €TO
3HAYECHUS

20

Onpenenurens MaTpULbl 2X2,
€ro TeOMETPUYECKUN CMBICI U
CBOMCTBA; BRIYMCIICHHUE €T0
3HaYEHUs

21

[Ipumenenue onpenennuTens
JUISl PELLIEHUS] CUCTEMBI
JIUHENHBIX YPaBHEHUN

22

Pemenue nmpukinagHeIx 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JTMHEHHBIX
ypaBHEHUH

23

Pemennie nmpukiaaHbIX 3a71a4 C
MOMOIIIBbIO CUCTEMBbI TMHEHHBIX
ypaBHEHUH




24

KonTponbHas pabora:
"PanmoHanbHble ypaBHEHUS U
HepaBeHCTBa. CHUCTEMBI
JVHEWHBIX ypaBHEHUN"

25

OyHKIMA, CTIOCOOBI 3a/IaHUs
¢yskun. BzaumHo oOparHbie
¢dbynknun. Kommosurus

byHKIMNA

26

I'paduk pyHKIHN.
OrneMeHTapHbIe
npeoOpa3oBaHus rpauKoB

GbyHKIMiA

27

O6nacTtb onpeneneHus u
MHOKECTBO 3HaYEHUN
¢ysakuun. Hynu gyskuumu.
[IpomexxyTku 3HAK
HOCTOSTHCTBA

28

YéETHple 1 HEYETHBIE (QYHKITUU.
[Tepuoanueckue GyHKIUN.
[IpomexyTKM MOHOTOHHOCTH
byHKIIIH

29

MaxkcuMyMBbl 1 MUHIMYMBI
¢bynkunu. Haubosnbinee u
HavMEHBIIIee 3HAYCHHE
(YHKIMU Ha IPOMEKYTKE

30

Jluneitnasi, kBagpaTu4Has u
JIpOOHO-TMHEWHAsT PYHKITUU

31

DeMEeHTapHOE HCCIIeJOBaHUE
U TIOCTPOCHHE TPAPHUKOB ITUX
GbyHKIMA

32

DneMeHTapHOE MCCIICIOBAaHUE
U IOCTPOEHHE IPaPUKOB ITUX

byHKINN

33

CreneHsp ¢ LEIbIM
nokazareneM. bunom Hrrorona

34

CreneHsp ¢ 1eIbIM
nokazareneM. burnom Hrrotona

35

Cremnennast GyHKITUS C
HaTypaJbHBIM U LEIBIM
nokasareneM. E€ cBoiicTBa u




rpaduk

36

KonTponbhas pabora:
"Crenennas gpyHkius. E€
CBOWCTBA U Tpaduk"

37

Apudmernueckuii KOpeHb
HATypaJbHOM CTENEHU U €ro
CBOMCTBA

38

Apudmernueckuil KOpeHb
HaTypaJbHOU CTEIIEHU U €TI0
CBOMCTBA

39

[IpeobpazoBanms YUCTOBBIX
BBIPAKEHH, COAEPKAITUX
CTEIEHU U KOPHU

40

IIpeoOpa3oBaHus YUCTOBBIX
BBIPAXCHUM, COLEPKAIINUX
CTETIEHH U KOPHU

41

[Ipeobpa3zoBanms YUCTOBBIX
BBIPAKEHUM, COIEP KAILNX
CTENEHU U KOPHU

42

HpparmonansHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX YPaBHEHHM

43

HppanuoHaibHble ypaBHEHMUS.
OCHOBHBIE METO/IbI PELICHUS
UPPALMOHAJILHBIX YPABHEHUN

44

WppanmoHnansHble ypaBHEHUS.
OCHOBHbBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX YpaBHEHHM

45

PaBHOCHIIBHBIE ITEPEXO/BI B
pELIEHUN UPPALIMOHATIBHBIX
ypaBHEHUH

46

PasHOCHIIBHEBIE NEpExXoabl B
peueHnn upparuoHaIbHbIX
ypaBHEHUH

47

PaBHOCHIIBHBIE TIEPEXO/IBI B
pELIEHNN UppalMOHAIbHBIX
ypaBHEHUN

48

PaBHOCHIIBHEBIC Nepexoabl B
peleHnn upparuoHaIbHbIX
ypaBHEHUH




49

CaoiicTBa ¥ rpaduK KOpHS N-
Oli CTeTeHH KaK (pyHKIMU
00paTHOii cTerneHu ¢
HaTypaJIbHBIM TTOKA3aTelIeM

50

CaoiicTBa 1 rpauK KOpHS n-
Oif cTeneHu Kak (QyHKIMH
00paTHO CTeNeHu ¢
HaTypaJbHBIM MTOKa3aTeIeM

51

KonTposbHas pabora:
"CBoiicTBa 1 rpauk KOpHs n-
oii crenenu. MppanuonaibHsie
ypaBHeHus"

52

CreneHb ¢ palmoHaIbHBIM
IIoKa3aTeyeM U €€ CBOMCTBa

53

CreneHs ¢ panrOHAJIbHBIM
IOKa3aresneM u e€ CBOiiCcTBa

54

CreneHb ¢ palmoHaIbHBIM
oKa3aTrejeM U €€ CBOICTBa

55

[TokazarenbHas QyHKIMS, €€
CBOICTBa U Tpaduk

56

Hcnonb3oBanue rpaduka
(GyHKLIUY JUTSL pelLeHHs
YpaBHEHUH

57

Hcnons3oBanue rpaduka
(GYHKUIWY JUTS peTICHHS
ypaBHEHUU

58

[Toxa3zaTrenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeNbHBIX YPaBHEHUI

59

IToka3zarenbHbIE ypaBHEHMUS.
OCHOBHBIE METO/IbI PELICHHUS
[I0Ka3aTeIbHbIX YPABHEHUN

60

[Toka3arenbHbIE ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
IIOKa3aTeJIbHbIX YPaBHEHUN

61

KonTponbHas pabora:
"Tloka3arenbHast QyHKIIHSL.
[TokazarenbHble ypaBHEHMS"

62

Jlorapudwm uncna. CBoiicTa
norapugpma




63

Jlorapudm uncna. CoiictBa
aorapudma

64

Jlorapudwm uncna. CBoiicTBa
norapugpma

65

JlecsiTHYHBIE M HATypaJIbHBIC
JorapupMbl

66

JlecsiTUuHBIE U HATypaJIbHbIE
J0rapuQmbl

67

[IpeobpazoBanue BrIpaKEeHHUI,
COJIepIKAIIUX JIOTapU(pMBbI

68

[IpeoOpazoBaHue BRIpaKCHHUIA,
COJIepIKAIIUX JIOTapU(PMBI

69

[IpeoOpazoBaHue BbIpaKEHHUI,
CofieprKaIIMX JIorapru(MBbI

70

Jlorapudmudeckast GyHKIHS,
e€ cBoiicTBa U rpadux

71

Jlorapudmuyeckast pyHKIus,
e€ cBoiicTBa U rpauk

72

Ucnonb3oBanue rpaduka
(GYHKIWU JUTS peTICHHS
ypaBHEHUH

73

Hcnonb3oBanue rpaduka
(GYHKIUM [T peIIeHUs
ypaBHEHUH

74

Jlorapudmudeckue ypaBHEHHS.
OCHOBHBIE METO/IBI PELICHHUS
JOrapu(pMHUUECKUX ypaBHEHUN

75

Jlorapumuyeckre ypaBHEHUSI.
OCHOBHBIE METO/IbI PELICHHUS
JOrapu(pMUUECKUX ypaBHEHUH

76

Jlorapudmudeckue ypaBHEHHUS.
OCHOBHBIE METO/IBI PELICHHUS
JOrapu(pMHUUECKUX ypaBHEHUN

77

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHnn JorapupMuIeCcKux
ypaBHEHUH

78

PaBHOCHIIBHBIE TIEPEXO/IBI B
pELICHUH JTOTapu(PMUUECKUX
YpaBHEHUH

79

KonTposnbHas pabora:




"Jlorapupmuueckas GyHKIHS.
Jlorapudmuyeckue
ypaBHeHus"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT€HC YHCIIOBOTO
apryMeHTa

81

CI/IHYC, KOCHHYC, TAHI'CHC U
KOTaHI'CHC YHCJIIOBOI'O
ApryMCHTAa

82

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YUCJIOBOTO
aprymeHra

83

ApKCUHYC, apKKOCHUHYC 1
apKTaHT€HC YUCIIOBOTO
aprymeHra

84

Tpuronomerpuyeckas
OKpY>KHOCTB, OIIpe/IeTICHHE
TPUTOHOMETPUUYECKUX
(GYHKLUH YUCIIOBOTO
apryMeHTa

85

Tpuronomerpuueckas
OKpPY>KHOCTb, OIIpeJIeIIeHHE
TPUTOHOMETPUYECKUX
(hyHKIIMI YUCITOBOTO
aprymeHra

86

OCHOBHEBIE
TPUTOHOMETPUYECKUE

(bopmyIsl

87

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(hopmybl

88

OCHOBHEBIE
TPUTOHOMETPUYECKUE

(bopmynsl

89

OCHOBHEBIE
TPUTOHOMETPUUIECKHUE

(bopmyITbI

90

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIpaXXKEHUI




91

[IpeobOpaszoBanue
TPUTOHOMETPUYECKUX
BBIPAKEHUN

92

[Ipeo6paszoBanue
TPUTOHOMETPUIECKUX
BBIPAKEHUN

93

[IpeoOpazoBanue
TPUTOHOMETPUYECKUX
BBIPXKEHUMN

94

Pewenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

95

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

96

Perenune
TPUTOHOMETPUYECKUX
ypaBHEHUN

97

Pemienune
TPUTOHOMETPUYECKUX
ypaBHEHUH

98

Pewenue
TPUTOHOMETPUYECKUX
ypaBHEHUN

99

Pewmenune
TPUTOHOMETPUYECKUX
ypaBHEHUH

100

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

101

KonTposnbhas pabora:
"TpUroHOMETpPUUYECKHE
BBIPQKEHUS U
TPUTOHOMETPUYECKHE
ypaBHeHuUs"

102

ITocnemoBaTeabHOCTH,
CIIOCOOKI 3a1aHus
rocienoBaTeIbHoCcTeH. MeTon
MaTeMaTHYeCKOW WHIYKITUN

103

MOHOTOHHBIE U OI'PaHUYCHHBIC




HOCJIEZI0BATEIEHOCTH.
Hctopus ananuza 6€CKOHEUHO
MaJIbIX

104

Apudmernueckas nporpeccus

105

['eomeTpuyeckas nporpeccus

106

beckoneuHo yObIBaromas
reoMeTpUYECKas IPOrpeccus

107

Cymma 6€CKOHEUHO
yOBbIBaroIIe reoMeTpuyeCcKon
porpeccuu

108

JIuHeWHbIN 1
9KCIIOHEHLIUAJIbHBIN POCT.
Yucno e. Dopmyna CI0KHBIX
IIPOLIEHTOB

109

JIuHeiHbIi 1
SKCHOHEHIUAIIBHBIN POCT.
Yucno e. Dopmyna CIOKHBIX
IIPOLICHTOB

110

Hcnonp3oBaHue IIporpeccuu
JJI1 pCIICHUA pCaJIbHBIX 3a/1a4
IMPHUKIIATHOTO XapaKTepa

111

KonTponbhas pabora:
"ITocmeqoBaTeILHOCTH U
nporpeccun"

112

HenpepoiBHble GyHKIMH U UX
CBOMCTBa

113

Touka pa3pbiBa. ACUMOTOTHI
rpaduKoB GyHKUIUH

114

CoiicTBa QyHKIHI
HETIPEPHIBHBIX HAa OTPE3Ke

115

CgoiicTtBa QyHKITHI
HETIPEPHIBHBIX HA OTPE3Ke

116

MCTO,Z[ HHTCPBAJIOB JJIA
pelICHU HCPABCHCTB

117

Metoa UHTEpBAIIOB IS
pELLIECHNS] HEPABEHCTB

118

MeTo UHTEPBAJIOB IS
pEIICHUS HEPABEHCTB

119

[IpumeneHne cBOMCTB
HENPEPBIBHBIX DYHKIUH NS




peuicHusA 3a4a4

120

[IpuMeHeHne CBOKCTB
HeTIPEPHIBHBIX QYHKIUH JUIs
pemenus 3anaq

121

[epBast 1 BTOpasi MpOU3BOTHBIE
byHKIIMN

122

Onpenenenue,
FEOMETPUUYECKUIN CMBICIT
IIPOU3BOHOMU

123

Onpenenenue, puzndeckuit
CMBICJI ITIPOU3BOTHOM

124

YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIHH

125

YpaBHEHHE KacaTeIbHOM K
rpaduky GyHKIUU

126

[Tpon3BOAHBIE AIIEMEHTAPHBIX
byHKIINN

127

[Ipou3BoHbBIE 3T€MEHTAPHBIX
GbyHKIM

128

[IponsBoaHas CyMMBl,
IPOU3BEJCHUS, YACTHOTO U
KOMITO3UIIUHN (PYHKLINN

129

[TpousBoaHast CyMMBI,
IPOU3BEICHUS, YACTHOTO U
KOMITO3UIIUHN (PYHKLINN

130

[IponsBoaHast CyMMBI,
HPOU3BEECHHS, YACTHOTO U
KOMIO3ULIUHU (PYyHKITHHA

131

KontponbHas pabdora:
"[IponsBonnas"

132

[ToBTOpenue, o600IIEHNE,
CHUCTEMAaTH3aLIMs 3HAHU:
"VpaBHenus"

133

[ToBTOpenue, 060061ICHNHE,
cUCTeMaTH3aIus 3HaHHI:
"®yHkuun"

134

HTorosas KOHTpoJIbHas paboTa

135

HToroBast KOHTpOJIbHAs paboTa

136

[ToBTOpenue, 0606ICHNE,
cUcTeMaTU3alnsg 3HaHUU




OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

136

10

11 KJIACC

Ne i/m

Tema ypoka

Koan4yecTBo yacoB

DJIeKTPOHHBIEe HU(POBHIE 0

Bcero

padoThbI

KonTpouabHbie

s B
TIPARTHICCRHC—
padoThI

[IprMeHeHne pon3BOAHON
K UCCIIEOBaHUIO (DyHKIIUIA
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

IIprMmeHeHre MpOU3BOIHOU
K UCCIIEIOBaHUIO (DYHKLUH
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

[IpuMeHeHne pon3BOAHON
K UCCIIeOBaHUIO (DyHKIIHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[TpumeHeHre TpOU3BOIHOM
K UCCJIETOBAHUIO (PYHKUINN
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne pon3BOAHON
K UCCIIEIOBAHUIO (DYyHKIIUIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHre npou3BOIHOM
K UCCJIETOBAHUIO PYHKUINN
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

Haxoxxnenne HanbompIiero
Y HaUMEHBILIETO 3HAYCHUS
HETPEPbIBHON (PYHKIIUH Ha
OTpe3Ke

Haxoxnenne HanOoJIbIIero
Y HaUMEHBIIIETO 3HAYEHUS




HeNpepbIBHON (yHKIIUH Ha
OTpE3KE

Haxoxxaenne HanOoOJIbIIErO
1 HAMMCHBIICTIO 3HAYCHU L
HENpepbIBHON (QYHKIIMU Ha
OTpe3Ke

10

Haxoxaenne HanOoabIero
Y HAaMEHBIIETO 3HAYEHUS
HENPEepHIBHON (QYHKIIMU HA
OTpe3Ke

11

Haxoxxaenune HanOoJIbIIEro
Y HAUMEHBIIIETO 3HAYEHUS
HENPEePBIBHON (QYHKIIMH Ha
OTpe3Ke

12

Haxoxnenue HanOOoJIbIIero
1 HaMMEHBIIIETO 3HAYEHUS
HENPEPBIBHON (QYHKIIMH Ha
OTpe3Ke

13

IIpuMeHeHne pon3BOAHON
JUISL HAXOXKICHUS
HAWIy4IlEero peueHus B
NPUKJIAJHBIX 3a7a4ax

14

[IprmeHeHre nponu3BOIHOM
JUTSL HAXOXKIICHUS
HAWIYYILEero penieHus B
MPUKIIATHBIX 3a7a4ax

15

[IpumeneHne npon3BOAHOM
JUISL OTIPEJICIIEHUS] CKOPOCTHU
U YCKOPEHHUSs mpoliecca,
3aJaHHOTO (HhOPMYIIOH MK
rpaduKom

16

IIpumeHeHne MpOn3BOTHON
JUISL OLIPEJICIIEHUSI CKOPOCTH
U YCKOpEHUs Ipoliecca,
3aJIaHHOTO (HOPMYIION WITH
rpadpukoM

17

Kommnoszunus ¢hyHKImiz

18

Komrmozutust ¢hyHKIHi

19

Kommnosumus GyHKImia

20

['eomeTpuyeckue oOpassl

b | e | | —
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YpaBHEHUN Ha
KOOPAMHATHOM IIOCKOCTH

21

I'eomeTpuueckue 00pazbl
ypaBHEHUH Ha
KOOPJMHATHOM IJTOCKOCTH

22

KontponsHas pabdora:
"UccnenoBanue QyHKIUH C
MTOMOIIIBIO MPOU3BOAHOMN"

23

[lepBooOpasHasi, 0CHOBHOE
CBOMCTBO NIEPBOOOPa3HBIX

24

[TepBooOpazHbie
AJIEMEHTAPHBIX (PYHKIUH.
[IpaBuna HaxXOXKACHUSA
MepBOOOPa3HBIX

25

[IepBooOpa3ubie
3JIEMEHTAPHBIX (QPyHKIUH.
[MpaBuiia HaxOXKIEHUS
IEPBOOOPA3HBIX

26

Hurerpain. ['eomerpruueckuit
CMBICII MHTErpajla

27

Brrancnenue
onpeeEHHOr0 HHTErpaia
no popmyne HeroToHa-
JleiOuua

28

Brruncnenue
oTnpeeNn€HHOrO HHTEeTpaia
no popmyne HprotoHa-
JletiOHnma

29

[TpuMeHeHrEe MHTETpaa st
HAXOXKJICHHS TUTOIIAJICH
TJIOCKUX PUTYP

30

[IpumeHenne nHTETpaIa ISt
HAXOXKIEHUSA 00BEMOB
TEOMETPUUYECKUX TEIl

31

[Ipumeps! pemeHuit
nuddepeHIaIbHBIX
ypaBHEHUH

32

[Ipumepsl peieHui
T depeHIraIbHbIX
ypaBHEHUN




33

MaremaTtnueckoe

MOICIUPOBAHUC PCAJIBHBIX

IPOLIECCOB C MOMOIIBIO
Qg depeHIraIbHbIX
ypaBHEHUU

34

Konrtponbhas padora:
"IlepBoobpazHas u
uHTerpan"

35

Tpuronomerpuueckue
(GyHKIMHU, UX CBOKCTBA U
rpaduxu

36

Tpuronomerpudeckue
(yHKIMH, UX CBOICTBA U
rpaduku

37

Tpuronomerpuyeckue
byHKIMH, UX CBOICTBA U
rpaduku

38

Tpuronomerpuueckue
(byHKIIUH, X CBOWMCTBA U
rpaduku

39

Tpuronomerpuueckne
(byHKIMH, UX CBOMCTBA U
rpadguku

40

OT160p KOpHEH
TPUTOHOMETPHUUYECKUX
YPaBHEHUH € ITOMOIIBIO
TPUTOHOMETPUUYECKON
OKPYKHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUYECKON
OKPY>KHOCTH

42

OT160p KOpHEH
TPUTOHOMETPHUUYECKUX
YPaBHEHUH € ITOMOIIBIO
TPUTOHOMETPUUYECKON
OKPYKHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPUYECKUX




YPaBHEHHH C TIOMOIIIBIO
TPUTOHOMETPUUYECKOU
OKpPY>KHOCTH

44

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pemenne
TPUTOHOMETPHUCCKUX
HEPaBEHCTB

46

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPHUECKUX
HEPaBEHCTB

48

KonTponbhas pabora:
"T'padpuxu
TPUTOHOMETPUUYECKUX
byHKIHA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OcHOBHBIE MCTOJbI PCIICHUA
IMOKa3aTCJIbHbIX HCPABCHCTB

50

OcHOBHBIE MCTOJbI PCIICHU
IMMOKa3aTCJIbHbIX HCPABCHCTB

51

OCHOBHBIC MCTOJbI PCUICHU A
IMMOKa3aTCJIbHbIX HCPABCHCTB

52

OCHOBHBIE MCTOJbI PCIICHUA
IMOKa3aTCJIbHBIX HCPABECHCTB

53

OCHOBHBIE METO/IbI PELICHHUS
J0rapupMHUECKUX
HEPaBEHCTB

54

OcHOBHBIE MCTOJbI PCIICHUA
JorapupmMuuecKux
HEPABEHCTB

55

OCHOBHBIE METO/IbI PELICHHUS
J0rapuPpMHUUECKUX
HEPABEHCTB

56

OcCHOBHBIE MCTOJbI PCUICHU A
JorapuPMHIECKUX




HCPaAaBCHCTB

57

OCHOBHBIE METO/IBI PELICHHUS
UPPALMOHAIIBHBIX
HEPaBEHCTB

58

OCHOBHBIE MCTOJbI PCIICHUA
HppallMOHAJIBbHBIX
HCPAaBCHCTB

59

OCHOBHBIE METO/IBI PELICHMUS
UPPALMOHAIIBHBIX
HEPaBEHCTB

60

OCHOBHBIE METO/IBI PELICHHUS
VPPALMOHAIIBHBIX
HEPABEHCTB

61

I'padmueckue meToab!
peLICHU UppalOHAIbHBIX
ypaBHEHUHU

62

I'padmueckue metoan
pelIeHust uppaMoOHaAIbHBIX
ypaBHEHUH

63

I'padmueckue meToas!
pEILIEeHUs OKAa3aTeIbHBIX
ypaBHEHUU

64

I'paduueckre MeTospI
peIIeHHUs TOKa3aTeIbHBIX
HEPABCHCTB

65

I'paduueckue MeTombl
pelieHus JorapupMuIecKux
ypaBHEHUH

66

I'paduueckre MeTopl
pelieHus JorapuMUIeCcKux
HEPaBEHCTB

67

I'padmueckue meToab
pelieHus JorapupMuuecKux
HEPABEHCTB

68

I'padmueckue meToas
pEILIEHNUS IOKA3aTEIbHBIX U
J0rapuPpMHUUECKUX
ypaBHEHUNU

69

I'padrueckre MeTobI
pEIICHHUS MTOKA3aTeIIbHBIX U




J0rapupMHUUECKUX
ypaBHEHUNU

70

I'padrueckre MeTobI
pelIeHHs MOKa3aTeIbHbIX U
JOTapuUPMHIECKUX
HEPaBEHCTB

71

['padpuueckue meTozp
pelleHus ToKa3aTeIbHBIX U
norapumMuuecKux
HEPABEHCTB

72

KonTponbhas pabota:
"UppainmoHanbHebIe,
MIOKa3aTeNIbHBIC U
JorapupmMuIecKre
HepaBeHcTBa"

73

KomruiekcHble uuca.
AnreOpanyeckas u
TPUTOHOMETPUYECKAS
(dhOopMBI 3arucH
KOMILUIEKCHOTO YHCIIa

74

KomruiekcHsbie uncia.
AnreOpanyeckas u
TPUTOHOMETPUYECKAS
dbopMBbI 3anucu
KOMITJICKCHOTO YHCIIa

75

ApudmeTnueckue onepamnuu
C KOMIUIEKCHBIMH YHCIaMH

76

Apudmernueckue onepanun
C KOMITJICKCHBIMH YHCIaMU

77

N300paskeHne KOMIUIEKCHBIX
yyces Ha KOOPIAMHATHOU
IUIOCKOCTH

78

I/I3o6pa>1<eHHe KOMIIJICKCHBIX
qUCCII Ha KOOpI[HHaTHOP’I
INJIOCKOCTH

79

®opmyna Myaspa. Kopau n-
Ol CTENICHU U3
KOMILJIEKCHOTO Yncia

80

®opmyna Myaspa. Kopuu n-
Ol CTENEeHM U3




KOMILJICKCHOI'O 4YHMCJia

81

[IprumeHeHre KOMILIEKCHBIX
YyuCes IS PEICHHUS
du3nyeckux u
F€OMETPUYECKUX 3a1a4

82

KontponsHas pabdora:
"KommiiexcHrle yncia"

83

HarypanbHsble u neinsie
qucia

84

HarypanbHbie 1 nemnsie
4yHcIa

85

[TpumeHeHre TpU3HAKOB
JEUMOCTH IENbIX YUCET

86

[IpuMeHeHne pU3HAKOB
JEJIMMOCTH LIEJIBIX YACET

87

[IpumeHeHre nmpu3HaKoB
JEUMOCTH LIEJBIX YHUCEN:
HO/] n HOK

88

[IpumeHeHne NprU3HaKOB
JIETUMOCTH LIEJIBIX YHCEe:
HO/l u HOK

89

[IpuMeHeHne pU3HAKOB
JEJIIMMOCTH LIEJIBIX YHACE:
OCTaTKH 110 MOAYJIIO

90

[TpumeHeHre TpU3HAKOB
JETUMOCTH LEIbIX YHUCEe:
OCTaTKH MO0 MOJYIIO

91

[IpuMeHeHne pU3HAKOB
JETUMOCTH IIEJIbIX YHUCE:
anroput™ EBkinna s
pEeLICHUS 3a/1a4 B LEJIbIX
qHCIax

92

KontponbHas pabora:
"Teopust enpIx yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUM. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUSA

94

CucreMa 1 COBOKYITHOCTb
ypaBHeHUH. PaBHOCUIIbHBIE




CUCTEMBI U CUCTEMBI-
CIICOCTBUSA

95

OCHOBHBIE METO/IbI PELICHHUS
CHUCTEM U COBOKYIHOCTEU
palMOHATIBHBIX YPABHEHUHN

96

OcCHOBHBIE METOMIBI PELICHHUS
CUCTEM U COBOKYITHOCTEM
MPpalOHATIbHBIX
ypaBHEHUU

97

OCHOBHBIE METO/IBI PELICHUS
CHUCTEM U COBOKYIHOCTEU
IIOKA3aTEIbHbIX YPABHEHUI

98

OcCHOBHbBIE METO/IbI PELICHHUS
CHCTEM M COBOKYITHOCTEM
MOKa3aTeNbHBbIX YpaBHEHUI

99

OCHOBHBIE METO/IBI PELICHHUS
CHCTEM M COBOKYITHOCTEH
J0rapupMHUECKUX
ypaBHEHUN

100

OCHOBHbBIE METO/IbI PELICHUS
CHUCTEM U COBOKYITHOCTEM
JgorapupmMuIecKux
ypaBHEHUH

101

IIpumeHeHne cucreM K
PELICHUI0 MaTEMaTUYECKUX
3a/1a4 U 3a7a4 U3 pa3iInyHbIX
oOnacTel HayKH U peabHOMI
JKU3HU, UHTEpIIpETalus
MIOJIy4EHHBIX PE3YyJIbTaTOB

102

IIpumeHeHne cucreM K
PELICHHUIO MaTEMaTUYeCKUX
3a]a4 ¥ 33124 U3 pazIu4HbIX
obracTeit HayKH U peabHOM
’KU3HU, UHTEPIpETaIs
MOJTyYEHHBIX Pe3yJIbTaToB

103

[IpumeHeHne HEpaBEHCTB K
PELICHUIO MAaTeMaTHYEeCKUX
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOT' PAMMOBI

10 KJTIACC
Kon npoBepsiemoro IIpoBepsieMble peAMeTHbIE Pe3yJILTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHO
pe3yiabrara o01rero oopasoBaHus

1 Yucna ¥ BEIYMCICHUS




1.1

OHepI/IpOBaTB MNOHATHAMMA: PALUMOHAIBHOC H JEUCTBUTEIILHOE YHucCJIo, OOBLIKHOBE

MPOLICHTHI
1.2 BrImonHATe apudmMeTniecKie onepanuu ¢ paiMoOHaIbHBIMU U JCHCTBUTEIBHBIMU U
13 BrmmonHsATh HpI/I6J'II/I>KéUHHI)Ie BBIUMCIICHUS, HCIOJB3Yysl TpaBUiIa OKPYIJICHUS, I
pe3yJibTara BIYMCICHUN
OnepupoBaTh MOHATUSMH: CTENEHb C LEJIbIM IOKa3aTeleM, cTaHaapTHas (op
1.4 qucia, KOPpeHb HaTypaJlbHOW CTENEHH; UCIOIb30BaTh MOAXOAIIYI0 (hopMy 3amucu
peleHHs MPAKTUYECKUX 33a4 U MPEICTaBICHUS TaHHBIX
L5 OnepupoBarth TOHATHUSMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO Y
' [IPOU3BOJIBHOIO YIJIa Uepe3 o0paTHble TPUTOHOMETPUUYECKHUE (DYHKIIUU
2 VYpaBHEHUS 1 HEPABEHCTBA
21 OnepupoBarh MOHATHSAMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO, II€NIO€, pPalU
ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE ypaBHEHHE
22 BrImonHsATE mpeoOpazoBaHus TPUTOHOMETPHUUECKHUX BBIPAKECHUHN M PeIaTh TPUTOHO
)3 BbImonHATe npeoOpa3zoBaHus LETIBIX, PALMOHANBHBIX M HpPpalMOHAIBHBIX BbIpa
' THUIIBI IIEJIBIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX YPAaBHEHNUI 1 HEPABEHCTB
24 [TpuMeHATh ypaBHEHUS] U HEPABEHCTBA Ul PELICHUS MaTeMaTWYecKUX 3ajad U 33
' HAYKH ¥ PEabHON KU3HH
)5 MopnenupoBaTh peanbHbIE CUTYAIlMH Ha SI3BIKE anreOpbl, COCTABISATh BhIPAKECHUS,
' YCIIOBHIO 3a]1a4¥, NCCIIE0BATh IOCTPOSCHHBIE MOJIEIH C MCITOJb30BAHMEM alllapara
3 OyHKIMK U TpaduKH
31 OnepupoBarh MOHATHAMHU: (QYHKIUSA, CHOCOObI 3anaHus (yHKIHMH, 00JacTh
' 3HaueHn# QyHKuuu, rpaduk GyHKINUU, B3aUMHO 0OpaTHbIe (YHKIIUU
3.2 OnepupoBarh NOHATUAMHU: YETHOCTb M HEYETHOCTh (DYHKLUH, HYJIU QYHKLUH, IPOM
33 Hcnonb3oBath rpaduku GyHKIMHA 111 pelIeHusl ypaBHEHUH
34 Crpoutb u uutare rpaduku TUHEHHON (QYHKIMH, KBAApPaTUYHON (yHKIMH, CT
roKa3areyiemMm
15 Hcnonb3oBark rpaduku QyHKIUM Uil MCCIEIOBAHUS IPOLIECCOB M 3aBUCUMOC
' APYTUX Y4eOHBIX MPEIMETOB U peallbHON )KU3HHU, BBIpaXKaTh (hOpMyJIaMH 3aBUCUMOC
4 Hauana maremaTruueckoro aHaansa
4.1 OmnepupoBarh MOHATHAMU: TIOCIEOBATEIFHOCTD, apH(PMETHIECKAs U TEOMETPUIECK:
47 OnepupoBarh MOHATUAMHU: OECKOHEYHO YyOBIBaloLIasi IeOMETpHYecKas Iporp
' yOBIBarOLIEH reoMeTpUUECKON POrpeccun
4.3 3agaBarh NOCIE0BATEILHOCTH Pa3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATEIIBHOCTEM M MPOTPECCUM UISl PELICHUS PE
' Xapakrepa
5 MHoXxecTBa U JOrMKa
5.1 OnepupoBarh MOHATUAMU: MHOKECTBO, ONEPALIUH HAJ MHOXECTBAMHU
5.2 Vcrnonb30BaTh TEOPETHKO-MHOXXECTBEHHBIN ammapar Julsi ONMCAHHs pPeabHbIX




peUICHUHU 3a1a4 U3 APYIrux yLIe6HBIX npeamMeTOB
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OHGpHpOBaTB MOHATHUAMU: OIIPCACICHUC, TCOPEMA, CICACTBUEC, JOKA3ATCIILCTBO

11 KJIACC

Kon nposepsiemoro

IIpoBepsieMble mpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM

pe3yjabrara o0uero oopa3oBaHus
1 Yucna v BBIYUCICHUS
11 OnepupoBarh MOHATUSAMU: HATypajbHOE, LIEJI0€ YHUCIIO; HCIIOJIb30BaTh IPU3HAKU
pa3iIokKEeHHUE YKCiia Ha MMPOCTbIE MHOXKUTENH JIJIs1 pELIeHMs 3a/1a4
1.2 OnepupoBarh MOHITUEM: CTENEHD C PALIMOHAIBHBIM MTOKa3aTeIeM
1.3 OnepupoBarh NOHATHIMU: JIOTapu(pM dKcia, AECITUYHbIE U HAaTypaJlbHbIE Jorapudm
2 YpaBHEHMsI 1 HEPABEHCTBA
21 [IpumeHsATh CBOWCTBA CTENEHHW IS TPeoOpa3oBaHUs BBIPAKEHUN, ONEPUPOBATH
' YPaBHEHHE U HEPABEHCTBO; PEIIATh OCHOBHBIEC TUIIBI IOKA3aTENIBHBIX YPABHEHUN U H
BoimmonHATe  mpeoOpa3oBaHMs — BBIP@XKEHUH,  COIEpXKAallUX  JIOrapuQMBbl;
2.2 JOrapu(pMUUECKOe ypaBHEHHE M HEPaBEHCTBO; pEIIaTh OCHOBHBIE THUIBI JOTap,
HEPABEHCTB
23 HaxonuTe pemenust npocTelimx TpUroHOMETPUIECKUX HEPABEHCTB
54 OnepupoBarh MOHATHAMH: CUCTEMA JIMHEHHBIX YPAaBHEHHH M €€ PELICHHE; HMCIIOIN
' YPaBHEHHUN JJIs PELIEHUS PAKTUYECKUX 33134
2.5 Haxoguts pemeHns NpoCcTeNmX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPaBHEH
r 6 MogenupoBaTh peasibHble CUTyallud Ha fA3bIKE alreOpbl, COCTAaBIISTH BBIPAKECHUS,
' CHCTEMBI 10 YCIIOBHIO 33J1a4H, UCCIIEN0BATh NOCTPOCHHBIE MOJIETH C UCIIOJIb30BAHNE
3 OyHKIMH U TpaduKu
OmnepupoBarh MOHATUAMU: MEpHOANYECKast QYHKLHUSA, TPOMEKYTKH MOHOTOHHOCTH
3.1 ¢byHKIIMHM, HauOOoIbIIee U HAUMEHbIIIee 3HaYCHUsT (DYHKIIMK HA IPOMEXYTKE; UCTIONb
(byHKIIUH, 3aJaHHOM TpaduKoM
39 OnepupoBarh MOHATHAMHU: TpadUKH IOKA3aTeIbHOM, JOrapuMUYECKON W TpHU
' n300paXkaTh UX HA KOOPJMHATHOM IJIOCKOCTH U MCIIOJIb30BATh JUISl PELLICHHs] yPaBHEH
13 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU TpaMKH JUHEHHBIX YpaBHEHUH M HCIY
' CUCTEMBI JINHEWHBIX YPaBHEHUU
34 Hcnonp3oBare rpadukn (yHKOMH A0 HCCIETOBAHUS TPOLECCOB M 3aBHCHM
' TACIUTUINH
4 Hauana Maremarnyeckoro aHajinsa
41 OnepupoBarh NOHATHAMM: HENpPEpbIBHAS (YHKIUS, MPOU3BOIHAS (YHKLUH; HCIIO
du3nuecKuil CMBICI IPOU3BOAHOM I pelIeHns 3a1ad
4.2 Haxoauth npousBoOiHBIE 3JI€MEHTApHBIX (DYHKIMN, BBHIYMCIATH NMPOU3BOIHBIE CyM




byHKIMHA
43 Hcnonp30BaTh NMPOU3BOAHYIO ISl WCCIENOBaHMSA (PYHKIIMM HAa MOHOTOHHOCTH
' pe3yabTaThl UCCIEOBAHUS K TIOCTPOEHUIO IpapuKoB
44 Hcnonb30BaTh NPOM3BOAHYIO AJISl HAXOXKJECHHS HAWITYUIIEro PEHIeHUs B MPUKIAIH
' JYKOHOMMYECKHX, 3a7a4ax
45 OnepupoBarh MOHATUAMHU: NEpPBOOOpa3Hask W HMHTErpayl; MOHUMATh TeOMETpUYEC
' MHTerpaa
4.6 Haxonute nepBooOpa3Hbie 21eMEHTapHbBIX (PyHKIUH, BBIYUCIATH UHTETpall o (popm
47 Pemiatpy npuxsiagHble 3a1aud, B TOM YHCIE COLMATBHO-3KOHOMUYECKOTO U (u3nydec
' MaTeMaTu4ecKkoro aHajau3a

ITPOBEPAEMBIE QJIEMEHTBI COAEP KAHUA

10 KJTACC

Kon

IIpoBepsieMblii J1€eMEeHT COlepPKAHUS
Yycia U BEIYUCICHUA

1.1

PanuoHaneHBIE 4YHCHA. OOBIKHOBCHHEIE H JACCATHYHBIC ,Z[pO6I/I, IMPOLCHTEI, 0OECCKOHCUYHE
ApI/I(bMeTI/I‘{eCKI/IC onepanuu ¢ paiuOHAJIbHBIMU YUCJIAMHU, npeo6pa30BaHI/151 YHUCJIOBBIX BBIPAXKC
IMPOLICHTOB I pCIICHUS MPUKIIAJIHBIX 3a1a9 U3 PA3JIMIHBIX OTpaCHCﬁ 3HAHUH U peaHBHOﬁ KHU3HH

JleiicTBUTENbHBIC YHCa. PalmoHambHBIC W WPPAlMOHANBHBIC 4YHCTIA. ApHPMETHUYECKHE OIIe

1.2 yrcnaMu. [IpubnuxEHHbIE BEIYUCIECHUS, IPaBUIIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3ysbTaTa B

13 Crenensb ¢ nenbM nokaszaresneM. CrtannaptHas (opma 3anucu JeiicTBuTenbHOro yucna. Memnonss
' 3aMACU ACUCTBUTEIBHBIX YUCEN JUIsl PEIICHUs TPAKTUYECKUX 3a]ad U MPEACTABICHUS TaHHBIX

1.4 Apudmernueckuil KOpeHb HaTypaslbHOU cTeneHu. JleficTBus ¢ apupMeTH4eCKUMU KOPHIMHU HaTy

1.5 CuHyc, KOCUHYC ¥ TaHT€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC, apKTaHT€HC YHCIOBO
2 VYpaBHEHUs 1 HEPABEHCTBA

2.1 ToxecTBa U TOXKIECTBEHHBIE IPE0OPa30BaAHUS

2.2 [Ipeo6pa3oBanre TPUTOHOMETPUUECKUX BbIpaskeHU. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI

23 VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHne HepaBeHCTBA. MeTo HHTEPBAIOB

24 Pemienue nenbIx U IpoOHO-paAIIMOHAIBHBIX YPAaBHEHUH U HEPABECHCTB

2.5 Pemenne nppanvoHanbHBIX YPaBHEHUN U HEPAaBEHCTB

2.6 Pemienne TpuroHOMeTpUUECKUX YpaBHEHUI




27 [IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MAaT€MAaTUYECKUX 3a/ad U 3ajad U3 pas
' peabHOM KU3HU
3 QOyHKIUH U TpaQuKH
3.1 OynK1MA, crocoosl 3ananus Gyakmuu. ['paduk ¢pynkimu. Bzaumuo o6parHbie GyHKITUN
19 OO6nacTp ompeneneHus U MHOXecTBO 3HadeHuid (yHkiuu. Hynmu dysakumm. [IpomexyTku 3H
' HeuéTHbIC (QYHKITHH
33 CreneHHas pyHKIHS C HATypaJbHBIM U IICNIBIM MOKa3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
3.4 TpuroHomeTpudeckas OKpY>KHOCTb, OTPEIEIICHIE TPUTOHOMETPUIECKUX (QYHKITUNA YUCIIOBOTO ap
4 Havana maremaTuueckoro ananumsa
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TIOCTIeI0BaTeIbHOCTEH. MOHOTOHHBIE TIOCTIEIOBATEIEHO
ApudmeTrnueckass U reoMeTpuueckas nporpeccuu. beckoHeuHo yObIBaromass reoMeTpud
4.2 OCCKOHEUHO YOBIBAIOIIEH TeoMeTpUYecKor nporpeccun. PopmMyra CIOXKHBIX MporeHToB. Hcm
peuieHus peanbHbIX 3a]1a4 MPUKIIAJHOTO XapaKkTepa
5 MHoXxecTBa U JIOTUKa
51 MHoxecTBO, omepanuud Haja MHokecTBamH. Jlmarpammbl OJitnepa — Benna. I[lpumenenwue
' ammapara Jijisl OMCaHus PETbHBIX MPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a/1a4 U3 APYTUX yU4eOH
5.2 Onpenenenue, TeopeMa, CIeICTBUE, T0KA3aTEIbCTBO
11 KUIIACC
Kox IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna v BIYUCICHUS
1.1 HarypanbHbie u nenpie uncina. [IpusHaku 1eIMMOCTH LENbIX YUCEI
1.2 Crenenb ¢ palMoHalIbHBIM MOKa3aresieM. CBOMCTBa CTEEeHU
1.3 Jlorapu¢wm uncna. /lecatnynbie U HaTypaabHbIE JIOTapU(PMBI
2 VYpaBHEHUA U HEPABEHCTBA
2.1 [IpeobpazoBanue BEIpAXKEHUH, COEPKAIUX JTOTapHUPMBbI
2.2 [TpeoOpa3oBaHue BeIpaKEHUMH, COAEpKAILINX CTEIIEHU C pallMOHAJILHBIM [TOKa3aTelleM
2.3 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IToka3zarenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 JlorapupmMuryeckre ypaBHEHHUSI U HEPABEHCTBA
2.6 Cuctembl TMHEHHBIX ypaBHEHUH. Perienre nNpukiIaiHbpIX 3a4a4 ¢ IOMOIIbI CUCTEMBI JINHEU
2.7 Cuctembl 1 COBOKYIHOCTH PallMOHATIBHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeneHnre ypaBHEHHMM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHX 3a7ad U 33
' HAYKU U peaabHON KU3HU
3 OyHKIMU U TpaduKu
31 Oynkuus. Ilepuognueckue ¢yHkumu. IIpoMexyTkn MOHOTOHHOCTH (GYHKUMH. Makcumy
' Haubonpiiee u HanMeHbIee 3HaYeHUE (PYHKIIUN HA TIPOMEKYTKE




3.2 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U rpaduku

33 [TokazarenbHas 1 morapupmMuueckas GyHKIUH, UX CBOMCTBA U TpaduKu

3.4 Hcnonp3oBanue rpadukoB PyHKIMEI 17151 PEIICHUs] YPABHCHUM U TUHEHHBIX CUCTEM

35 Hcnonb3oBanue rpadukoB GpyHKIMHA U MCCIEOBaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOp
) 3aJa4 U3 Jpyrux yu4eOHbIX IPEIMETOB U pealbHOM KU3HU
4 Hauana maremarnueckoro aHaiusa

4.1 HenpepsiBable hyHKIIMH. METOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB

4.2 [TpousBoanas ¢pynkuuu. ['eomerpuueckuii U pU3MUECKU CMBICT POU3BOAHOM

43 [IpousBoaHble 31€MEHTAPHBIX (QyHKUUN. DOpMysbl HAXOXKIECHUS MNPOU3BOIHOM CYMMBI,
' GyHKIHI

44 [TprMeHeHre MPOU3BOIHON K UCCIIENOBaHNIO (DYHKIMII HA MOHOTOHHOCTb M SKCTPEMYMBI.
' HAaUMEHBIIIETO 3HaUeHus (PYHKIMH Ha OTPE3Ke

45 [TpuMmeHeHre PON3BOAHOM AJI HAXOKIEHHS HAWTyUlIero pEIeHNs B IPUKIIAJAHbBIX 3a/1a4ax,
’ npoiiecca, 3a1aHHOro (GOpPMYIION MWK TpauKoM

4.6 [TepBooOpaznas. Tabnuiia mepBooOpa3HBIX

4.7 HHTerpait, ero reomMmeTpudeckuii 1 GU3NIECKHUA CMBICT. Beranucnenne naTerpana mo Gopmyia

INPOBEPAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIETI'O OBPA3OBAHUA

Koa npoBepsiemoro IIpoBepsieMble TPeOOBAHUSA K MPEAMETHBIM Pe3yJibTaTaM OCBOEHHSI OCHOBH

TpeOoOBaHUS

NPorpaMMbl CpeHero o01ero 00pa3zoBaHus

Brnanenue MetogaMu 10Ka3aTeabCTB, AITOPUTMAMU PELICHUS 3a1a4; yMeHue o
HNOHATUAMM: ONpEAENICHHE, aKCHOMa, TeopeMa, CIEACTBUE, CBOMCTBO,

paBHOCHIIbHBIE (DOPMYITMPOBKH; MPUMEHATh UX; YMEHHE (popMynupoBaTh 00
YTBEPXKACHHUE, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, UCIOIb30BATH METOJ]
NPOBOAMUTE JIOKA3aTeJIbHBIE PACCY)XIEHHMs INpU PELICHUH 3a/ad, OLIEHUBAaThb
paccyKJI€HUH; YMEHHE ONEpUPOBaTh IOHATUSAMHU: MHOXKECTBO, IOIM
MHOK€CTBAMH; yYMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapa
IIPOLIECCOB M SBJIEHUN M INpPU PELICHUH 3a]ad, B TOM YHUCIE U3 JPYIUX Y
OnepupoBaTh MOHATUSAMU: Ipad, cBA3HBINA rpad, AepeBo, LMKI, rpad Ha M0

OMHUCBIBATh I'padbl Pa3INUHBIMU CIOCOOAMU; HCIIONB30BATh Ipadbl P pelIeHH

YMmenue OIICpHUPOBATH IMOHATHAMU: HATypaJlbHOC YHCJIO, LCJIO0C YHCJIO, CTCII




KOpPEHb HaTypalbHOM CTENeHM, CTENeHb C palMOHAJIbHBIM IIOKa3aTeleM,
nokaszaresyieM, JIorapupM 4ucia, CUHYC, KOCUHYC M TaHI€HC MPOM3BOJIBHOTO
pallMOHATIBHOE YMCJIO, HUPPALMOHAIBHOE YMCIO, MHOXKECTBA HATypaJlbHBbI
JeMCTBUTENFHBIX YUCEI; YMEHUE MCIIOJIb30BaTh NMPU3HAKU JEIHUMOCTH, HAUM
HalMeHblIee oOllee KpaTHOE, aNropuT™M EBKiIuaa npu pelieHuu 3ajaad;
NO3ULIMOHHBIMU CUCTEMaMH CYMCJICHUS; YMEHHUE BBINOJHATH BBIUUCIICHHE 3
BBIPOKEHUM CO CTETICHSIMU | JorapudMamu, IpeoOpa3zoBaHus ApOOHO-pAIiOH
ONEpUpPOBaTh  MOHATUSAMM: IOCJIEOBAaTENILHOCTh, apu(mMeTHyeckas Ip
nporpeccus,  OSCKOHEYHO  yObIBaromass ~ TeOMETpUYecKas  Iporpec
HOCJIeI0BATENILHOCTH, B TOM YHCIIE C IIOMOLIbI0 PEKYPPEHTHBIX (OpPMYIT; yMEH
KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE KOMILJIEKCHBIE YMCIIa, MOAYIb U apTyMEHT
3allUCU  KOMIUIEKCHBIX 4HceNl (reoMeTpuyeckas, TpPUTOHOMETpHUecKas
HPOU3BOANTE ApUPMETHUECKHE IEHCTBHS C KOMIUIEKCHBIMHU YHUCIIaMU; ITPUBOJL
KOMIUIEKCHBIX ~UYHCEJd; ONEpUpOBaTh MOHATHAMHU: Marpuua 2X2 u 3x3

FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue omnepupoBaTh TMOHATUSMU: palOHAJbHbIE, HUPPALUOHAIBHBIE,

norapuMuyeckre, TPUTOHOMETPUIECKHUE YPAaBHEHHUS U HEPAaBEHCTBA, MX CHUC
HNOHATHAMH: TOXKIECTBO, TOKIECCTBEHHOE NMPE0Opa3oBaHue, ypaBHEHNE, HepaBe
HEPaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHUI, HEPABEHCTB U CUCTEM; YMEHHE PEIll
U CUCTEMBI C MIOMOIIBIO PA3JIMYHBIX NIPUEMOB; PEILIaTh YPABHEHMsI, HEPABEHCTB
IPUMEHATh ypaBHEHUS, HEPAaBEHCTBA, UX CHUCTEMbl IJISl pPEUICHHUs] MaTemar

pas3INYHbIX 00JIaCTel HAyKH U peajbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMU:  (YHKLIUSA, UYETHOCTh (QYHKLUH,

OTPaHUYEHHOCTh (DYHKLIMH, MOHOTOHHOCTh (DYHKLIHH, 3KCTPEMyM (DYHKIIHH,
3Ha4eHMs] (PYHKIMM Ha MPOMEXKYTKE, HempepblBHasg (QYHKIMS, aCUMITOTHI T
BTOpasi MpPOU3BOAHAS (DYHKIMH, T€OMETPUUYECKUH M (PU3MYECKUI CMBICT IIp
ONpeNeNIEHHBI  MHTETpall; YMEHHME HaXOIUTh acCUMNTOTH Tpaduka ¢QyH
INPOM3BOJAHBIE CYMMBbI, IPOU3BEJCHHSA, YAaCTHOTO W KOMIO3MLUHU (QYHK
KacaTelbHOM K Tpauky (YHKIHMH; yMEHHE HaXOOUTh IPOU3BOJHBIC 3IEMe
UCIIOJIb30BaTh MPOU3BOIHYIO JJISl UCCIIEOBaHMS (PYHKIIMMA, HAXOIUTh HAauOOJb
GyHKIUMI; CcTpoUTh TpadMKd MHOTOYJICHOB C HCIOJb30BAaHMEM armapara

MMPUMCHSATDH NPOU3BOAHYIO IJIA HAXOKACHHUA HAWITYUHICTO PCHICHUS B IIPUKJIAH

OKOHOMMHNYCCKHUX H (bI/ISI/I‘leCKI/IX 3aJadax, HaXOJUTHh IIJIomain M 00BEMBI (l)I/I




MMPUBOAUTL MMPUMEPBI MATCMATUYICCKOI'O MOACIIMPOBAHHUA C ITIOMOIIBIO ,Z[I/I(I)(bepe

YMeHne onepupoBarh MOHATUSAMHU: Tpaduk QyHKIIMH, oOpaTHAs QYHKIIUSA, KOM

GyHKIUA, KBaApaTUdHas (QYyHKIUS, palyoHanbHas (pyHKIMS, cTeneHHas ¢y
¢yHKMM, oOpaTHble TPUTOHOMETpHUYECKHE (YHKIUH, IIOKa3aTeslbHas U JI
YMEHHE CTPOMUTh TIpadUKU H3YyYEHHBIX (YHKLUH, BBIIOIHATH IMPeodpa3o
UCTIOJIb30BaTh TpaduKy JIJIsl H3YUEeHHUS TPOIIECCOB M 3aBHCUMOCTEH, TP peIieH
OpeAMETOB M 3a7a4 W3 pealbHOW >KU3HM; BbIpaXaTb (OpMylIaMu 3aBUCH
UCIIOJIb30BaTh CBOWMCTBA W Tpaduku (yHKIMHA A7 pelieHus ypaBHEHHU
napaMerpamu; n300paxarb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PELICHU

HUX CUCTEM

YMeHue pemarb TeKCTOBBIE 33/1a4H Pa3HbIX TUIIOB (B TOM YHMCIIE€ HA MPOLICHTHI,

paboTy, CTOMMOCTh TOBAapOB W YCIYT, HAJOIH, 3aJa4d U3 00JacTU yNpaBlieH
(¢uHaHCaMM); COCTABIISATH BBIPAKEHHS, YPaBHEHMs, HEPAaBEHCTBA U MX CHC
UCCIIEIOBATh MOJYYEHHOE PELICHHWE U OLICHHWBATh MPaBIONOA00HOCTb Pe3yibT
pealbHbIE CUTYallUM HA SI3bIKE MAaTEMaTHKH; COCTABIIATH BBIPAXKEHUA, ypa
CHUCTEMBI I10 YCJIOBHMIO 3aJa4H, UCCIEN0BATh IOCTPOEHHBIE MOJEIU C MCIIOJb3

UHTEPIPETUPOBATH I10Jy4YECHHBIN PE3YyIbTaT

VYmenune OIICPHUPOBATL IIOHATHAMU: CPCIAHCC apI/I(bMCTI/I‘leCKOG, MCIHUaHa, H|

3HAUEHUs, pa3Max, ITUCHEPCHs, CTAHJAPTHOE OTKJIOHEHUE YHUCIOBOTO H
UHTEPIIPETUPOBATh UHPOPMALINIO, IPEACTABICHHYIO B TaOlIMIIax, HA JUarpaMmm
CBOICTBA peallbHBIX MPOLIECCOB U SBICHUN; MPEACTABIAT, UHGOPMAIUIO C 110
MCCJIeIOBaTh CTAaTUCTUYECKHE JaHHBIC, B TOM YKCJIE C MPUMEHEHHEM Tpaduuec
CpencTB; TrpadUyecKd HUCCIEIOBaTh COBMECTHbIE HAONIOACHHSI C IMOMOUIBIO

JIMHENHOH perpeccun

YMmenue ONICpHUPOBATH NOHATUAMU: CJIy‘-IS.fIHBIfI OIIBIT U CJ'Iy‘lElfIHOC COOBITH

COOBITHS; YMEHHE BBIYUCISATH BEPOSTHOCTD C UCIIOIB30BAaHUEM IpaUUIECKUX M
CIIOKEHUSI W YMHOXXEHHS BEPOATHOCTEH, (HOpPMYITy TIOJHOH BEPOSTHO
KOMOUHATOpHBIE (aKThl M (HOPMYIBI; OIEHUBATh BEPOSITHOCTH PEAbHBIX COO
HOHATHAMMU: CITydaiiHasi BEJIMYMHA, paclpee]IeHue BEPOSITHOCTEH, MaTeMaTnyie
CTaHJAPTHOE OTKJIOHEHHE CIy4alHOW BEIMYUHBI, (PYHKIHH pacrpeeseHust
MOKA3aTeIbHOTO M  HOPMAQJIBHOTO  PACHpPEAEICHUH; yMEHHE HCIIOIb30B
pacnpeneneHuid JUIs pEIIeHMs 3aJad; 3HAKOMCTBO C MOHSATHAMH: 3aKOH

BbIOOPOYHBIX MCCJIEIO0BaHUI; YMEHHE TPUBOAUTH NPHUMEPHl MPOSIBICHUS




MNPpUPOAHBIX U O6H.ICCTBGHHLIX SABJICHUAX; YMCHUC OIICPUPOBATH NOHATUAMMU]

YHUCJIO COYETaHW, YUCIO0 NepecTaHOBOK; OMHOM HbrOTOHA; yMeHHE NMpUMEHS
paccyAeHus JUIsl pelleHHs 3a7ad; OLIEHUBAaTh BEPOATHOCTU peasbH

BEPOATHOCTHYIO MOZIEJIb U HHTEPIIPETUPOBATH IIOJyYECHHBIN PE3yIbTaT

YMmenue OIICPHUPOBATH NOHATUAMM: TOUKA, IIpAMaA, IJIOCKOCTh, ITPOCTPAHCTBO, O

IUIOCKUW YIOJj, ABYTPAHHBIA YIOJ, TPEXTPAHHBIM YTroJ, CKPEIIMBAIOLIMECS
NEPIECHIUKYISIPHOCTD NMPSAMBIX M IJIOCKOCTEH, YTOJ MEKIY IMPSIMBIMHU, YIOJI M€
YIOJI MEXAY IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKM 1O IUIOCKOCTH, PACCTOSIHUE M
MEXIYy IUIOCKOCTSMH; YMEHHE WCIIONIb30BaTh IIPM PELIICHWH 33134 H3yd
IUIAHUMETPUH; YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHUP
MOJZIETIM C TOMOLIBI0 I'€OMETPUYECKUX IIOHATUM M BEJIWYMH, PELIAaTh CBA3aH

3a/1a4n

10

YMeHue omnepupoBarh MOHATHAMH: IUIOMAAL (GUIYpbl, 00bEM (UTYpHI,

MHOTOTPaHHUK, CEYCHHWE MHOTOTPaHHMKA, KyO, Napajuiesienune], Ipu3
MOBEPXHOCTh BpAIICHUS, LWIMHAP, KOHYyC, Imap, cdepa, miomanb cde
NUPaMUJIBI, TIPU3MBI, KOHYCa, IMIUHApA, 00BEM KyOa, MPsIMOYTrOJBHOTO Ta
NpU3MBI, WIKHAPA, KOHYyCa, [1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHUs KOHYyCa
OCH WJIM OCHOBaHMIO, CEUEHHE Iapa, MIOCKOCTh, Kacaromasicst Cepbl, IFITHHT
CeueHHe MHOTOTpaHHMKa, U300pa)kaTh MHOTOTPAHHUKH, (PUTYPHI U MOBEPXHOC
TOM 4YHUCJIC C IOMOIIBIO 3JICKTPOHHBIX CPEACTB, YMCHUC IIPHUMCHATH CBOIIC
CaMOCTOSITENIEHO (OPMYITHPOBATh OMPEACICHHUS H3Y4aeMbIX (UTYp, BBIIBUTE
NpU3HAKaX TeOMETPUYECKUX (Quryp, OOOCHOBBIBaTH WM ONPOBEPrarh
knaccuukanuio  QuUryp mo pa3auvHBIM - [IPU3HAKAM, BBIMOJIHATH HEOO

MOCTPOCHHUS

11

YMeHHne onepupoBarh MOHSATHSAMHU: JIBUKEHHUE B TPOCTPAHCTBE, MapajliebH
IUIOCKOCTH ¥ B TPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHUe MOAOOUS, I
pacmo3HaBaTh paBHbIE W TIOAOOHBIE (QUTYpBl, B TOM 4YHCIIE B MPHUPOIL
UCIIONIb30BaTh T€OMETPUYECKUE OTHOIICHUS TPU PEUICHUH 3a/1a4; HAXOIUTh
(TMHA, YTOI, TUIOIIA L, O0BEM) TIPH PEIICHUHN 3a/1ad U3 IPYTHX YIeOHBIX TIPe]
YMEHHUE BBIUUCIIATH TEOMETPHUUCCKUE BEIMYUHBI (IJIMHA, YTOJ, TUIOIAAb, 00h
UCTIONB3ys W3yYeHHbIE (DOPMYNIBI M METONBI, B TOM YHCIE: IUIOMIAh TOBEP
KOHyCa, MIWIMHAPA, TUIOMIalb cheprl; 00bEM Kyba, IPSIMOYTOIBHOTO Hapajuiesne

IIMH]PA, KOHYCA, [1apa; yMEHHE HaXOJUTh OTHOILIEHHE 00BEMOB MOAOOHBIX (u




YMmenue ONCpUpOBATh MNMOHATUAMU: IIPAMOYIOJIbHAA CHUCTEMa KOOPAWHAT, B

KOOPAUHATBI BCKTOpPA, CyMMa BCKTOPOB, MPOU3BCACHUE BCKTOPA HA YUCIIO, pa3

12 CKaJISIpHOE TPOU3BEIECHUE, BEKTOPHOE MPOU3BEICHUE, YTOJI MEXAY BEKTOp
BEKTOPHBIM M KOOPAMHATHBIA METOJ| JJisi PEIICHHUs] TeOMETPUUYECKUX 3aaad
IPEIMETOB
YMeHue BbIOMpaTh TOAXOMSIIANA METOJ IJIS PEIICHHs 3aJa4d;, TOHUMaHUE
3 W3yYEHUU MPUPOTHBIX U OOLIECTBEHHBIX MPOIECCOB U SBJICHUI; YMEHHE PacIIo

MaTEMaTUKU B UCKYCCTBE, yMEHUE IIPUBOJUTD IIPUMEPBI MATEMAaTUYECKUX OTKD

MaTeMaTU4eCKOW HayKH

INEPEYEHDb JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUN

1 Uucna u BBIYUCIECHUS
1.1 HarypanbeHbie u nensle uncna. [TpusHaku AeIMMOCTH LEIbIX YUCEN
1.2 Parronanbhele uncina. OOBIKHOBEHHBIE U JIECTUYHBIE IPOOH, IPOLIEHTHI, O€CKOHEUHbIE TIEPHO,
1.3 Apudmerndecknii KOpeHb HaTypallbHOM CTeneHU. J{ecTBuUS ¢ apuMETHISCKUMH KOPHSIMHU Ha
1.4 Crenens ¢ LenbIM nokaszareneM. CTeNeHb ¢ palliOHAIBHBIM NoKa3zareneM. CBONCTBA CTENIEHU
1.5 CuHyC, KOCUHYC ¥ TAaHT€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIO0
1.6 Jlorapugwm uncna. Jlecatuynbie U HaTypaiabHbIE JIOTapUPMBI
17 JelictBuTenbHble 4uciaa. ApupMeTHUYECKHE ONepaluu C JeHCTBUTENbHBIMM uuciaamu. [Ip
' IIpaBWJIa OKPYIVIEHHUS, IPUKHJIKA U OLIEHKA PE3yibTaTa BBIYUCICHUN
1.8 [TpeoOpa3oBanue BbIpaxeHUI
1.9 KommuiekcHsle uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 Llenbie U 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 UppanuoHanbHbie ypaBHEHUS
23 TpuronomeTpudeckue ypaBHEHUs
2.4 [Toka3arenbHble U JorapupMUUECKUE YpaBHEHUS




2.5

[enbie 1 IpOOHO-pallMOHATbHBIE HEPABEHCTBA

2.6 HppauuroHanbHbIe HEPABEHCTBA
2.7 [Toka3arenbHble U Jorapu(MUUECKHe HEPAaBEHCTBA
2.8 TpuroHomeTpuyeckrue HEpaBEeHCTBA
2.9 Cucrtembl 1 COBOKYITHOCTH YPaBHEHUIN 1 HEPABEHCTB
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cUCTEMBI JIMHEWHBIX YpaBHEHUN. OTIpeAeIUTENb MaTPHUIIBI
3 @yHKIMU U TpaduKu
31 @ynkiyst, crocoos 3ananus Gyakmuu. ['paduk ¢pynkuuu. Bzaumuo obparusie pynkuuu. YEr
. [Tepuonnueckue GyHKIUH
Ob6nacte ompeneneHuss W MHOXKeCTBO 3HaueHWH ¢yHkmun. Hymm ¢yskmum. Tlpome
3.2 [TpomexxyTk MOHOTOHHOCTH (YHKIIMH. MakCuMymbl 1 MUHUMYMBI (pyHkimu. Hanbonbiiee
(byHKIMHT Ha TIPOMEKYTKE
13 CrenienHast GyHKIMS C HAaTypaJbHBIM M IIENIBIM ToKaszareneM. EE cBolictBa u rpadux. CBoi
' CTEIIEHU
34 Tpuronomerpudeckue GpyHKIIMU, X CBOMCTBA U rpaduKu
3.5 [Toka3zatenpHas u Jorapupmuueckas GyHKIIUU, UX CBOMCTBA U rpaduKu
3.6 Touku paspbiBa. AcuMnTOThI rpadukoB pyHKuMA. CBONCTBA PyHKLINN, HENPEPHIBHBIX HA OTPE
3.7 [TocnenoBarenbHOCTH, CTIOCOOBI 33aHUs TIOCIEI0BAaTENbHOCTEH
3.8 Apudmernueckas U reomeTpudeckas nporpeccun. opmyna CloKHBIX TPOLEHTOB
4 Hauana maremarnyeckoro aHaiusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoHbIe JeMEHTAPHBIX (YHKIHHA
40 [TpuMeHeHHne POU3BOAHON K MCCIEOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb U SKCTpeMyMbl. Ha
' HaMMEHBIIIEro 3Ha4eHUs1 QYHKLUHU Ha OTPE3Ke
43 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaluy Haj MHOXecTBaMu. [lnarpamMmel Diinepa — Benna
5.2 Jloruka
6 BeposaTHOCTB U cTaTucTHKa
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 Kom6unaropuka
7 I'eomerpus




7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMBbIE€ ¥ MIIOCKOCTHU B MPOCTPAHCTBE
7.3 MHororpaHHUuKH

7.4 Tena 1 TOBEPXHOCTHU BpaILCHUS

7.5 Koopaunarsl 1 BEKTOpBI

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJBI U151 VUEHUKA

» Maremarnka. AnreOpa 1 HayaJla MaTeMaTHIeCKOTO aHaIN3a; YIITyOJIeHHOe
oOyuenue, 10 kmacc/ Mepsnsik A.I., Homuposckuii J[.A., [Tonskos B.M.; mon
penakuueit [lomonsckoro B.E., O61iecTBO ¢ orpaHUuY€HHON OTBETCTBEHHOCTHIO
Nznarensckuit nentp « BEHTAHA-I'PA®y; AkiinonepHoe o01iecTBoO
«M3parenbcTBO «IIpocBemenue»

* Maremaruka. Anrebpa ¥ Hayala MaTeMaTHYeCKOTO aHaIu3a; YIITyOJIeHHOe
obyuenue, 11 xkmacc/ Mepamsik A.I., Homuposckuii [I.A., ITonskos B.M.; ox
penakiueit [Tomonbckoro B.E., O0miecTBoO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
M3narensckuii uentp « BEHTAHA-I'PA®y»; AkumonepHoe o0111eCTBO

«M3narenscTBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

Junaktuueckue Marepuaisl K yueOHuky LI.A. Anumona 10-11 kmace



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://myschool.edu.ru/:https://uchi.ru/teachers/lk/main



https://myschool.edu.ru/;https://uchi.ru/teachers/lk/main

		2025-11-27T11:28:41+0400




