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INOACHUTEJBHASA 3AIINCKA

VY4eOHbIl Kypc «Anredpa W Hadajga MaTEMaTHYECKOIO aHajau3a» SBISETCS
OJTHUM M3 HauOoJjiee 3HAUMMBIX B IIPOrpaMMe€ CpEIHEro ooOuero oOpa3oBaHMs,
IIOCKOJIbKY, C OJHOW CTOpPOHBI, OH O00€CIEYMBAET HHCTPYMEHTAJbHYIO Oazy s
U3YYECHHUS BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JAPYrol CTOPOHBI, (OpMHUpYET
JIOTUYECKOE M a0CTPAKTHOE MBIILJIEHUE 00YYaIOIINXCs Ha YPOBHE, HEOOXOIUMOM JIJIst
OCBOEHUSl HMH(OPMATHKH, OOILIECTBO3HAHMS, HCTOPUHM, CIOBECHOCTH U JIPYIHX
aUCIMIUIMH. B paMmkax 1gaHHoro ydeOHOro Kypca oOOydaroIIMecs OBJa/I€BaAIOT
YHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HaykH, KoTopas (opMyIupyeT CBOU
JTOCTHKECHHSI B MaTeMaTH4IeCKor (hopme.

Y4eOHblli Kypc aireOpbl M Hadajl MAaTeMAaTHYECKOrOo aHaldu3a 3aKJIaJbIBacT
OCHOBY ISl YCIIEIIIHOTO OBJIAZICHUS 3aKOHAMH (PU3UKU, XUMUHU, OUOJIOTMH, TOHUMaHUs
OCHOBHBIX TEHJCHLMUN pa3BUTHSA SKOHOMHKM U OOIIECTBEHHOW >KWU3HM, IO3BOJISIET
OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIONB30BaTh MX IS JallbHEHIIEro 0oOpa3oBaHUS U B TIOBCETHEBHOM
KU3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBIMU U JIOTHUECKH CTPOIHMMH
KOHCTPYKLHUSMHU aireOpbl 1 MaTeMAaTUYECKOT0 aHalu3a pa3BUBAE€T YMEHHUE HAaXOJIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, TOKA3bIBaTh YTBEPKACHHUS C TIOMOILBIO
WHAYKIIMHA U PacCy>KAaTh JEAYKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIIHIO,
abcTparupoBaHHe U aHAIOTHIO, (HOPMUPYET KPEATUBHOE U KPUTHUECKOE MBIIIJICHHE.

B xome wu3yueHuss yuyeOHOro kypca «Anredpa M Haudajga MaTeMaTUYECKOTO
aHayM3a» oO0ydyaronMecs IOJy4YaloT HOBBI ONBIT pEIHIeHHs NPUKIATHBIX 3azad,
CaMOCTOSITENIFHOTO TOCTPOSHUSI MaTeMAaTUYECKUX MOJeNel peaabHBIX CHTYyallHi,
MHTEPIIPETAINN TIOTYYCHHBIX PEIICHU, 3HAKOMSITCS C IPUMEpaMi MaTeMaTHUECKUX
3aKOHOMEPHOCTE B  NpUpOJE, HAyKe M  HUCKYCCTBE, C  BBIJAIOUIMMHUCS
MaTEeMaTHYE€CKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHblif Kypc o0nazaeT 3HAYUTENbHBIM BOCIUTATENbHBIM MOTEHIUAJIOM,
KOTOpBIM  peanu3yeTcss Kak depe3 y4yeOHbIi MaTepuan, CHocOOCTBYIONIUIA
(GOpMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS, Tak M uepe3 crnenupuky y4dyeOHOU
AESITeNIbHOCTH,  TpeOyroueil  MpOJODKUTENbHOW  KOHILIGHTpAallMM  BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJYyYEHHBINA pe3yJIbTarT.

B ocHoBe mMeronuku oOydeHus anreOpe W HadajgaM MaTeMaTUYeCKOro aHalu3a
JICKUT ACSITETbHOCTHBIN MPUHITUT O0YJICHHS.



B ctpykType yuebHoro kypca «Anredpa u Hayanaa MaTeMaTHYECKOTO aHATU3a»
BBIICTICHBl  CIEAYIOIIME  COJAEpXKaTenbHO-MeToAuYecKne JnuHuM: «Yucma
BbIUMCIICHUS», «DyHKIMU U Tpaduku», «YpaBHEHHs W HepaBeHCTBa», «Hauana
MaTEeMaTU4YeCcKoro  aHanuza», «MHoxecTBa W Joruka». Bce  OCHOBHbIE
COJIEPKATEIbHO-METOMYECKHE JIMHUU HW3YYaloTCsl Ha TMPOTSHKEHUH JABYX JET
0o0y4yeHHUsI Ha YpOBHE CpEJHEro oOIIero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS APYT
Jpyra U TOCTENEeHHO HACHIIAsCh HOBBIMU TEMaMHU M pazienamu. JlaHHbI ydueOHbIN
KypCc SBISIETCS MHTETPATUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe coJepikaHue
HECKOJIbKUX MaTEMaTHYECKUX JUCLIUIUIMH, TaKUX Kak airedpa, TPUTOHOMETpHS,
MaTEeMaTHUYECKUN aHaIn3, TEOPHs MHOXKECTB, MaTeMaTuuyeckas joruka u apyrue. I1o
Mepe TOro Kak oOydaromuecs OBIaJeBarOT BcE Oosiee MMPOKUM MaTeMaTHUYECKHM
anmapaTtoM, y HUX IOCJIEI0BaTeIbHO (OPMUPYETCS U COBEPUICHCTBYETCS YMEHME
CTPOUTh MAaTEMATUYECKYI0 MOJEIb pEalbHOM CHUTyallud, NPUMEHATh 3HaHMUS,
MOJlyYeHHBIE TPU M3YUYEHWH Yy4eOHOrOo Kypca, ISl PEUICHHS CaMOCTOSITEIHHO
chOpMyIMPOBAaHHON MaTeMaTHYeCKOW 3a7aud, a 3aTeéM HMHTEPIPETUPOBATH CBOMU
OTBET.

CopepxarenpHo-MeTOoIMYeCKass JUHUS «Yucina M BBIUMCICHUS 3aBEpIIACT
(GopMHpOBaHHE HaBBIKOB HCIOJB30BaHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha ypOBHE OCHOBHOTO 001mIero oopazoBanus. Ha ypoBHe cpemHero oOiero
oOpa3oBaHusl 0c000€ BHUMAaHUE yaemnsieTcs (GOpMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX
BBIUHCIICHUH, BKJIIOYAIOLINX B C€0sl CIOJB30BaHUE PA3IMYHbIX (POPM 3amucu 4uca,
yMEHUE JIeJaTh MPUKUJKY, BBIIOTHATh MPUOIMKEHHBIE BBHIYHCICHUS, OLICHUBATh
YHCJIOBBIE BBIpAXEHMs, padOTaTh C MAaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMBIE
00yJaromuMcsi MHOXKECTBA HATYPAJIbHBIX, IIEIBIX, PAIlHOHATBHBIX U JIEHCTBUTEIBHBIX
qrceNl JIOTOJHSIOTCS MHOXKECTBOM KOMITJIEKCHBIX dHceld. B KaxaoMm W3 3Tux
MHOKECTB PAacCMAaTPUBAIOTCS CBOMCTBEHHbIE €My cHeUpUYEecKHe 3aJauyud |
oTepaliu: JIeJIeHUe Hallello, ONePUPOBAHUE OCTAaTKAMHM HAa MHOXECTBE LIEJIbIX YHCEl,
0coObIe CBOMCTBa pAIMOHAIBHBIX W HPPANUOHAIBHBIX YHUCEN, apuPMETHUECKHE
omepaly, a TaKXKe W3BJICYCHHE KOPHS HAaTypajdbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX ~ 4Mcell. bmaromapss mocieaoBaTelbHOMY PACIIMPEHHIO  Kpyra
MCIOJIb3YEMBIX YHCE U 3HAKOMCTBY C BO3MOKHOCTSIMU X MMPUMEHEHUS JIJIsl pELICHUS
pa3INyYHBIX 3a7a4 (popMHpyeTcs MpeCcTaBIeHUE O €IMHCTBE MaTEMAaTHKHU KaK HAyKu U
€€ poauM B IIOCTPOCHMM MOJEJIEH pPEaJbHOr0 MHPA, IIMPOKO HCIOJIB3YIHOTCS
0000111eHHE U KOHKPETU3aIHS.

Jluaust «YpaBHEHHMsT M HEPABEHCTBA» peaNIM3yeTcs Ha MPOTSIKEHUH BCETO
oOyueHHusl Ha YPOBHE CpeJIHEro oOIIero oopa3oBaHus, MOCKOJIbKY B KaXKJIOM pazfele
[IporpaMMbl MpeAyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3adad. B pesynbrare
oOydaromuecs: OBJAJEBAIOT PA3IMYHBIMM METOJAMU PEIICHHS PaAIMOHATBHBIX,



UpPPALMOHATIbHBIX, TOKA3aTEeNbHbIX, JIOTAPU(PMUUYECKHUX M TPUTOHOMETPUUYECKUX
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKXe 3aJad, COAEp)KalIUX MapameTpsbl.
[lomyueHHbIE yMEHMsI LIMPOKO HCIIOJIB3YIOTCA IPH HUCCIENOBaHUM (QYHKUUH C
IIOMOILBIO MPOU3BOJHOM, IPU PEIICHUH NPUKIAJHBIX 3a4a49 U 33/1a4 Ha HaXOXIACHUE
HAauOOJBIINX M HANMEHbIIUX 3HaueHUd (pyHkuuu. JlaHHas copepKaTenbHas JTHHUS
BKJIIOUAET B ce0s Takke (GOPMUPOBAHNE YMEHUH BBIMOJIHATH PacYETHI O GopMysam,
npeoOpa3oBaHusl  PALMOHAIBHBIX, HPPALUOHAIBHBIX U  TPUTOHOMETPUYECKHUX
BBIPQXKEHUI, a TaK)Ke BBIPAXKEHUMN, COIEPXKALUX CTENEHU U Jorapudmsl. brarogaps
U3YyYEHUIO aiare0panyeckoro marepuaja IPOUCXOAUT JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBINIICHUST OOydaromuxcs, (OpMUPYIOTCA
HABBIKM JIEAYKTUBHBIX pPACCyXIEHUH, padOThl € CHUMBOJBHBIMU (opMamH,
IIPEACTABJICHNS] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEW B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeniaraeT 3QQEKTUBHbIE WHCTPYMEHTHI I PEIICHUS NPAKTUUECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAarJsIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToauueckas JHHUS «DyHKIMU U rpaduku»  TECHO
neperieTaeTcs ¢ APYruMu JUHUSIMHE Y4EeOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICTIE
3a1a€T  IOCIENOBATEIBHOCTh W3y4YeHUs Marepuana. l3ydeHue CTENeHHOM,
MOKa3aTeJIbHOM, JTOrapu(MUUYECKON U TPUTOHOMETPUUYECKUX (DYHKLUM, UX CBOMCTB U
rpauKoB, HMCHOJb30BaHUE (PYHKUMN i1 pEHICHHs 3a7ad U3 JPYTruX YYeOHBIX
IIPEAMETOB U PEAJIbHOM XKU3HHU TECHO CBA3AHO KAK C MAaTEMaTUYECKUM aHAJIU30M, TaKk
U C pelIeHUWEM ypaBHEHUU U HepaBeHCTB. llpu 3Tom Oobllloe BHUMAHUE YIEIseTCs
(GOpMUPOBAHUIO YMEHUSI BBIpaKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXKAY pa3iIMuHbIMU
BEJIMYMHAMU, UCCIEAO0BATh MOJYyYeHHbIE (YHKUUU, CTPOUTH UX rpaduku. Marepuan
OTOM COJNEpI)KATEIbHOW JIMHUM HAILlEJIEeH Ha pPa3BUTHE YMEHUW W  HABBIKOB,
MO3BOJIAIOIIMX BBIPAKaTh 3aBUCHMOCTH MEXAY BEJIMYMHAMHU B Pa3inuHON (opme:
aHaJIMTHYECKOM, rpadyuueckoit U clioBecHOM. Ero m3ydeHne cnocoOCTByeT pa3BUTHIO
AITOPUTMHYECKOTO MBILUIEHUS, CIIOCOOHOCTH K OOOOUIEHWI0 M KOHKpPETU3allWH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenbHas JuHHS «Havama maTeMaTHYecKOro aHaliv3ay MO3BOJISIET
CYLLIECTBEHHO PACIIMPUTh KPYI KaK MaTeMaTHYECKHX, TaK W NPUKIAJAHBIX 3a/ad,
JIOCTYNMHBIX OOy4YaloIMMCS, TaK Kak Yy HHUX TMOSBISETCS BO3MOXKHOCTb CTPOMTH
rpauKy CIOKHBIX (PYHKIMHI, ONpeaes Th UX HauOOJIbIINE U HAUMEHbIINE 3HAYCHHUS,
BBIYMCIATH IUIOWAAM (GUryp U OOBEMBI T, HAXOAUTh CKOPOCTH W YCKOPEHUS
npoueccoB. JlaHHas coaepkaTeiabHas JIMHHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOEHUSI MaTEMaTUYECKUX MOJIENEH peajbHBIX CUTYallMil, MO3BOJSET HAXOAUTH
HauWjy4yllee pEIIeHHEe B MPUKIAIHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHYECKHX,
3ajlayax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTHMYECKOTO0 aHaju3a CIOCOOCTBYET



pPa3BUTHIO A0OCTPAKTHOTO, (POPMANBHO-JIOTMYECKOTO M KPEAaTUBHOTO MBIIUICHUS,
(GbOopMUPOBAHNIO YMEHUI pacmno3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTHKU B Hayke,
TeXHUKE U wHcKyccTBe. OOydaroniuecss Y3HAIOT O BBIAAIONIUXCS pe3yibTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHUSI MAaTEMAaTUKH KaK HayKH, U 00 UX aBTOpaX.

CopepxxarenpHo-MeTOIMYeCKass JTUHUS «MHOXKECTBa M JIOTHKAa» BKIIOYAET B
ceOst DJIEeMEHTHl TEOPUH MHOXKECTB M MaTeMaTUYeCKOM JIOTUKH. TeopeTHuKo-
MHO>KECTBEHHBIE MPEACTaBICHUS MPOHU3BIBAIOT BECh KYPC IIKOJBHOW MaTEMaTUKHU U
npeajaraloT Haubosee YHUBEpPCAJIbHBIM SA3BIK, OOBEAMHSIONMNA BCE Pa3feiibl
MaTEeMaTUKH ¥ €€ TNPUIIOKEHHM, OHU CBS3bIBAIOT pa3HbIE MaTEeMaTUYECKHE
IUCIMIUTUHBI U UX TPUIOKEHUS B enuHoe 1enoe. [1oaToMy BaxkKHO JaTh BO3MOKHOCTD
oOydaroniemMycsi MOHMMAThb TEOPETHKO-MHOYKECTBEHHBIM  SI3bIK  COBPEMEHHOM
MaTEeMaTUKU W UCIONB30BaTh €r0 JUIsl BBIPAXKEHUSI CBOMX MbIcTed. [IpyrumM BasKHBIM
MPU3HAKOM MaTEMaTUKH KaK HAyKW CIEAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHWH W CJIEIOBAaHUE OMpPENEIEHHBIM MpaBUIaM MOCTPOCHHS TOKA3aTEIbCTB.
3HAaKOMCTBO C DJEMEHTAMH MaTEeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUICHUSI 00YyJaroIIMXCsl, TO3BOJIIET UM CTPOUTH CBOU PACCYKIACHHS
Ha OCHOBE JIOTUYECKHX MPaBUil, POPMHUPYET HABBIKM KPUTHUECKOTO MBIIIICHUS.

B yuebHOM Kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaTeMAaTUYECKOTO MOJEIUPOBAHUS, KOTOpBIC MPHU3BAHBI
CrocOOCTBOBAaTh  (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH  pealibHbIX
CUTyallMii, HCCIEAOBaHUS HJTHX MOJENed C TOMOIIBIO0 afapara aireOpbl Hu
MaTeMaTUYeCKOro aHaliu3a, HMHTEPIpEeTalii TMOJYYeHHBIX pe3yNbTaToB. Takue
3aJlaHusl BIUIETEHBI B KaXKIbIH M3 PA37EJIOB MPOTrPaMMbI, TTOCKOJIbKY BECh MaTepHall
y4eOHOr0 Kypca MIMPOKO HCHONB3YyeTCs IS pelieHHs] MpUKIaaHbX 3amad. [lpu
peIIeHN:  pealbHBIX  NPAaKTHUECKUX  3a7ad  oOydJarommecs  pa3BHBAIOT
HaOIIOAATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCIIOJIb30BaTh aHAJIOTHUI0, 0000IaTh U KOHKPETU3UPOBaTh Mpodiemy. JlearenbsHOoCTh
1o (OpPMHUPOBAHHUIO HABHIKOB PEIICHUS MPUKIATHBIX 3a/1a4 OpraHU3yeTcs B MpoIlecce
M3YYEHHS BCEX TeM y4eOHOTo Kypca «Anredpa u Hadaja MaTeMaTHIECKOTO aHATH3ay.

Ha u3ydenue yueOHOTO Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHATN3a»
orBonutcsa 272 yaca: B 10 kmacce — 136 gacos (4 yaca B Hegemo), B 11 kiacce — 136
yacoB (4 Jaca B HEJEINIO).



COJAEPXXAHME OBYUYEHUA

10 KITACC

Yuciia 1 BbIYMCTICHUS

PaunonaneHpie umcina. OOBIKHOBEHHBIE W JECSATHYHBIE JpOOU, MPOLEHTHI,
OeckoHeuHble mepuoaudeckue apoodu. Ilpumenenue npobel M MPOLEHTOB Jis
peLIeHUs IPUKIAIHBIX 3a4a49 U3 Pa3JINYHbIX OTPACIIEH 3HAHNUN U PEAIbHON KU3HU.

JleicTBUTENbHBIE  YHMClA. PanuoHanbHBIE W HMPPAMOHAIBHBIE  YHCIIA.
ApudmeTnueckre ~— omnepaluu € JACUCTBUTENbHBIMH  4YuCIaMH.  MOAynb
JNEUCTBUTEIBLHOTO YHUCia U ero cBoicTBa. [IpuOmmkEHHBIE BBIUMCICHUS, MpPaBUIIA
OKpPYIVICHMS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenens ¢ nenbim nokasareneM. buaom HerotoHa. Mcnionb3oBaHne Moaxoasmen
(GopMbl 3amuCU JEHCTBUTEIBHBIX 4YHUCEN MJis pEUIeHUs MPaKTUYECKHX 3aJad U
MIPE/ICTABIICHUS ITaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JEHUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapupm umcna. CpoiictBa jorapudpma. JlecaTuuHble M HaTypaJbHbIE
JorapuMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC YHMCJIOBOIO aprymeHTa. ApPKCHHYC,
ApPKKOCHHYC M ApKTaHT'€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPeOOpa3oBaHus. Y paBHEHUE, KOPEHb YPABHEHHSL.
PaBHOCHIIbHBIE ypaBHEHUS W YypaBHEHHMs-cleCTBUs. HepaBeHCTBO, penieHue
HEpaBEHCTBA.

OcHOBHbBIE METOJbl PEIICHUs! LENbIX U APOOHO-PALMOHAIBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOrouseHbl OT OAHOW TNepeMeHHOW. JleleHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3dy. MHorousneHsl ¢ neabMu KodhpuuueHTamu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COJIEPIKALIUX CTENEHU U KOPHH.

HppauroHaneHbeie ypaBHeHHs. OCHOBHBIE METOJbI PELICHUS HPPALMOHAIBHBIX
YpPaBHEHUM.

[lokazatenbHble ypaBHeHUs. (OCHOBHBIE METOJIbI PEIICHUS [MOKA3aTENbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaXXKEHHH, COACPKANTUX JIOTapU(MBI.

Jlorapupmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI PEIICHUS JTOrapUPMUIECKUX
YPaBHEHUM.



OcHoOBHBIE TPUTOHOMETPUUECKHUE (bOpMyIIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PelieHre TpUroHoMeTpUYECKUX YpaBHEHUM.

Pemrenne cucrem JMHEWHBIX YypaBHEHUM. Marpuna CHCTEMBI JIMHEWHBIX
ypaBHeHHU. OnpenenuTens MaTpUIbl 2X2, ero TEOMETPUYECKUNA CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HA4Y€HWUs, NMPUMEHEHUE OIpPEACIIUTENS Il PEUICHUS CHUCTEMBbI
JIMHEMHBIX YpaBHEHUN. PellieHne npukiagHbIX 3a1a4 ¢ MOMOIIBI CUCTEMbI JIMHEWHBIX
ypaBHeHH. MccinenoBaHue TMOCTPOEHHOM MOAENM C MOMOIIBKD MAaTpull U
OIPEICITUTEIICH.

[TocTpoeHne MaTreMaTHYECKHX MOJEIEH pealbHOM CUTyallud C IOMOUIBIO
YpPaBHEHUN M HEpPaBEHCTB. lIpuMeHEHME ypaBHEHMH M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1a4 U 337a4 U3 pa3IMYHbIX 00JIacTel HAYKU U PEAIbHOM KU3HU.

DOyHKUUM U TPaduKu

OyHKIUs, cnocoObl 3amaHus (QyHkuu. BsaumHO o00partHble  (QYHKIMH.
Komnosumms  ¢yskuuid. ['padux  ¢GyHKUMH. DjIeMeHTapHble MpeoOpa3OBaHUs
rpa@uKoB (HyHKIIHA.

OO6nacth omnpenesneHus W MHOXKECTBO 3HaueHWd (yHkuuu. Hymu dyHkumm.
[IpoMexyTku 3HaKomocTostHCTBa. YETHble M Heu€rHble ¢QyHkIuH. [lepmomuueckue
¢bynkuun. [IpomMeKyTKM MOHOTOHHOCTH (PYHKIUMU. MaKCUMyMbl U MHUHHUMYMBI
¢dbynkiuu. Hanbomnbiee u HauMeHbIIee 3HaUeHUs (DYHKITUU HA POMEKYTKE.

Jlunelinas, KkBajgpaTU4yHas H ApOOHO-IMHEHHass (YHKIUMU. OJIEMEHTapHOE
HCCJIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

Crenennast (GyHKIMSI C HaTypalbHBIM U II€JIBIM TOKa3zaTeneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTENEHU KaK (PYHKIIUU OOpATHOW CTETICHH C
HaTypaJbHbIM MOKa3aTeJIeM.

IlokazaTenbHass W Jorapu@muueckas (QyHKIMU, HX CBOWCTBA U TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIIHA 715 pellIeHNs YpaBHEHUH.

TpuroHomerpuyeckas  OKpPYKHOCTb,  OIPEAEICHHE  TPUTOHOMETPUYECKHUX
(yHKUHIA YUCIOBOIO apryMeHTa.

QOYHKIMOHAJIbHBIE 3aBUCMMOCTH B pealbHBIX Ipolieccax U aBieHusX. ['paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hauyajna MaTeMaTH4eCKOro aHaan3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus  IOCieaoBaTelIbHOCTEH. MeTton
MaTeMaTUYeCKOW MHAYKIMU. MOHOTOHHBIE W OTPaHUYEHHBIE TMOCIEA0BATEILHOCTH.
Hcroprsi BO3HMKHOBEHMSI MAaTEMAaTHMUYECKOTO aHalM3a Kak aHaiu3a OECKOHEYHO
MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccuu. beckoHedHO yObIBaromas
reoMmerpuueckas nporpeccusi. CymMma O€CKOHEYHO YOBIBAIOIIEH TI'€OMETpPUYECKOM
rporpeccuy. JIMHENHbIM U DKCHOHEHUUANbHBIA pocT. Hucno e. DopMyna CIOXKHBIX



poLEHTOB. Vcronb30BaHre MPOrpeCCUu I PELICHUS PEAJIbHBIX 337a4 MPUKIIATHOTO
XapakTepa.

HenpepoiBable QyHKIMM U ux cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI TpadUKOB
¢bynkumii. CBolcTBa (PYyHKIMN HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEPBAJIOB IS
perieHuss HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPBHIBHBIX (DYHKITUI 71T pEIICHUS
3azay.

[lepBas u BTOpasi mpousBojHbIe (PyHKIMHU. OmnpeaeneHne, reOMETPUYECKUNA U
(u3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K TpaduKy QyHKIUU.

[IpousBoaHbie nieMeHTapHBIX (yHKIUN. [Ipon3BogHAsS CyMMBbI, POU3BEICHMUS,
YaCTHOTO M KOMIO3UIUU (QYHKLIUH.

MHo:kecTBa M JIOTUKA

MHOXeCTBO, Ollepalluy HaJl MHOKECTBAMM U UX CBOKCTBA. Jlnarpammebl Ditnepa—
Benna. [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO amnmapara Jjisl ONMCAHUS PEaTbHbIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX IPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaT€MAaTHYECKOrO0 OOBEKTa, CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KUIACC

Yucia v BIYUCICHUSA

Harypanpuble u uenesie uncna. lIpumeHeHHe NpPU3HAKOB JEIUMOCTH LEJIbIX
quce, HanOobiuii oot nenurens (nanee — HOJ) u nHaumeHnbliee oo1iee kpaTHoe
(mamee — HOK), ocraTkoB mo momyno, anroputMa EBkimma majis pemieHus 3aaad B
LEJIBIX YNCIIAX.

KommnekcHbie yncna. Anredpanyeckas 1 TPUTOHOMETpUYECKast (POPMbI 3alKCH
KOMILJIEKCHOTO 4YHucia. ApudMeTndeckre omnepanud ¢ KOMIUIEKCHBIMH YHCIaMHU.
N300paskeHre KOMIUJIEKCHBIX YKceNl Ha KOOpAUHATHOM 1ockoct. Dopmyna Myagpa.
Kopnu Nn-oi1 cTenenu n3 KOMIJIEKCHOTO uKcia. [ [puyMeHeHne KOMIIJIEKCHBIX YUCeIT IS
pereHus: GU3NYEeCKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUS U HEPABEHCTBA

CucreMa U COBOKYTHOCTh YPABHEHUN M HEPABEHCTB. PAaBHOCUIIbHBIE CUCTEMBI U
CHUCTEMBI-CIIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEHN TPUTOHOMETPUYECKUX YpPaBHEHUU Cc ITIOMOII[BIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PerieHre TpuroHoMeTpuueCKuX HEPABEHCTB.

OcHOBHBIE METO/IBI PEIICHUS TTOKA3ATEIbHBIX U JOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHHS CHUCTEM M COBOKYIHOCTEM pallMOHAIBHBIX,
HppalMoHaIbHbIX, TOKA3aTEIbHBIX U JOTapu(OMUIECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IprMmeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMATUYECKHUX
3a1a4 W 3a7ad M3 Pa3NUYHbIX 00JacTel HAyKU U PeaqbHOU KU3HU, WHTEPIpETAIHs
MOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U Tpaduku

I'paduk kommosunuu QyHkuuid. ['eomeTpuyeckue o0pa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, KX CBOMCTBA U IpaUKH.

I'paduueckue MeTonabl pelnieHus ypaBHEHMM W HepaBeHCTB. ['paduueckue
METObI PEILICHUS 3a]1a4 C TapaMeTPaMH.

Ucnonp3oBanne rtpadukoB GYHKIUNA IS WCCIACAOBAHHS IPOIECCOB M
3aBHCHMOCTEH, KOTOpBhIE€ BO3HUKAIOT MpPHU PEIICHUH 3aJady M3 JPYrHuX Y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HHU.

Hayana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHne NpPOU3BOJHON K HUCCIENOBaHHUIO (DYHKIMII HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxk/ieHne HauOoJbIIero U HauMEHbBIIEr0 3HAYEHUN HEeNnpepbIBHON
(yHKLIHMH Ha OTPE3KE.

IIpuMeHeHne MpPOU3BOAHOM Il HAXOXKIACHUS HAWIIY4YIIEro peuieHus B
IIPUKIIAIHBIX 3a/1a4ax, Ui ONPEIEIICHUs] CKOPOCTH U YCKOPEHUS IpoLecca, 3aJaHHOIO
(bopmyoii unu rpaduKoMm.

IlepBooOpa3Hasi, OCHOBHOE€ CBOMCTBO IepBooOpa3HbiX. I[lepBooOpaszHbie
arieMeHTapHbIX PpyHkuni. [IpaBuiia HaxoX1eHUs IEpBOOOPa3HBIX.

WNuterpan. ['eomeTpuyecknid CMBICI MHTETpasIa. BeluuciieHUE ONpenes€HHOTO
uHTerpana no gpopmyne Herotona-Jleitonuna.

[IpuMeHeHre nHTerpana i HaX0KJIeHUs IJI0IaaeH IOCKUX pUryp u o0bEMoB
r€OMETPUYECKHUX TEIL.

[Ipumepsr  pemenuit  auddepeHManbHbIX  ypaBHEHUH. MaTemaTH4ecKoe
MOJIETTUPOBAHUE PEabHBIX MPOLIECCOB C MOMOIIBI0 TU((HEepeHIIMATBHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEGEHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJTHEI'O OEBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKITAHCKON MO3UIMU OOYYaIOIIETrOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHAa POCCHIICKOr0 OOIIECTBa, MPEICTABICHUE O MAaTEMATHUYECKUX
OCHOBaX  (YHKIIMOHWPOBAHUS  PA3NHUYHBIX  CTPYKTYp, SBJICHUH, MPOLEIYP
IPaKJAHCKOTO 001IecTBa (BHIOOPHI, ONPOCHI U APYToe), YMEHUE B3aUMOJIEHCTBOBATD C
COIIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpaKJaHCKOM HJICHTUYHOCTH, YBAXKECHHUS K
MPOIIOMY W HACTOSIIIEMY POCCHICKOW MaTEMaTHKH, LIEHHOCTHOE OTHOIICHHE K
NOCTUKEHUSAM POCCHMCKUX MATEMaTUKOB U POCCUHCKOM MaTEMaTHYECKON UIKOJbI,
UCIIOJIb30BAaHUE OTUX JOCTWIKEHWH B JPYTHMX HayKax, TEXHOJOTusX, cdepax
SKOHOMMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, cHOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOrO TIOBEACHUS, CBSA3aHHOIO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUU HAYKU U JEATEIbHOCTBIO YUYEHOT0, OCO3HAHUE JIUYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOUYasl JCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ad, PEIICHUM, pacCyXICHHUM, BOCIPUUMYNUBOCTh K
MaTeMaTUYECKUM acIieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS MIPUMEHSATh MAaTEMAaTUUYECKUE 3HAHUSI B MHTEpecax
3I0POBOTO W 0O€30I1MacHOro ofpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE MHTaHUE, COAJTAHCUPOBAHHBIA PEKUM 3aHATHA M OTIbIXA,
peryisipHas (u3MYecKas aKTUBHOCTh), (PU3MUECKOE COBEpPUICHCTBOBAHUE IPHU
3aHSATUSX CIIOPTUBHO-03I0POBUTEILHOMN ACATEILHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH TPYIOIIO0US, UHTEPEC K Pa3IMIHbIM
chepam mpodecCUOHATILHON JIESITEILHOCTH, CBSI3aHHBIM C MaTEMaTHKOW u e€
MPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IJIaHBI, TOTOBHOCTH M CIIOCOOHOCTH K



MaTeMaTU4eCKOMY OOpa30BaHHIO W CaMOOOpPA30BAHHIO HA MPOTSHKCHUHM BCEU JKU3HM,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON
HaIlPaBJICHHOCTH,

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJOTHMYECKOW  KYyJIbTYphl, TIOHHUMAaHHUE  BIUSHUSA
COIMATIbHO-?)KOHOMUYECKUX TPOILIECCOB HA COCTOSIHUE MPUPOAHOM M COLMATBHOMN
Cpenbl, OCO3HAHUE TJIO0ATBLHOTO XapaKTepa dKOJIOTHYECKUX MpoOJieM, OpUeHTAIUs Ha
IPUMEHECHHE MaTeMAaTHYECKUX 3HAHWUM JJI PEIIeHUs 3aJiad B 00JIaCTH OKpYIKaroIiei
cpenpl, TUTAHUPOBAHHWE IIOCTYNKOB W OILICHKM WX BO3MOXKHBIX IOCIEACTBUM s
OKPYXarouen Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU W OOIIECTBEHHON MPAKTHUKH, TOHMMaHUE MaTeMaTHYCCKON
HayKH Kak c(epbl 4eT0BEUECKON NEeATEeIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAUUMOCTH
JUISL pa3BUTHUS LUBUJIU3AIlMU, OBJIQJICHUE SI3BIKOM MaTEMAaTHUKU M MaTeMaTH4eCKOU
KYJbTYpPOM Kak CPEJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIISATh MIPOCKTHYIO U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble JJornyeckue 1efcTBUA:

BBISIBISITE M XapaKTEPHU30BaTh CYLIECTBEHHBIE IPU3HAKM MAaTEMaTHYECKUX
00OBEKTOB, TOHATHI, OTHOLIEHUN MEXAY MOHATUIMH, (POPMYIUPOBATH ONMpPEAEICHUs
MOHSITUM, YCTAHABIIMBATH CYIIECTBEHHBIN MPU3HAK KiAacCU(DPHUKALMU, OCHOBAHUS IS
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATB, (dopMynupoBaTh 17} peoOpa3oBbIBATh CYKIEHUS:
YTBEPAMUTENIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEYHS B
(dakTax, OaHHBIX, HAOJIONEHUSAX U YTBEPKACHUAX, MpeAsiaraTb KpUTEpUU MJis
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JeNaTh BBIBOABI C HCIIOJIb30BAHWEM 33aKOHOB JIOTMKH, JAEAYKTHBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUH MO aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO JIOKa3aTeJIbCTBA MATEMAaTUYECKUX YTBEPXKICHUN
(OpsiMBIE M OT MPOTUBHOTO), BBICTPAWBAaTh ApPryMEHTALMIO, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIbI;

BBIOMpATH cr10co0 penieHust yueOHoM 3a/1auu (CpaBHUBATh HECKOJIbKO BapUAHTOB
penieHusi, BHIOMpaTh Haubosee MOAXOASIINI ¢ YYETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KpUTEPHUEB).



ba3oBble uccieaoBarebCKue 1eCTBUA:

HCIIOJBL30BaTh BOIMPOCHl KaK HUCCIEAOBATEIbCKUNA HWHCTPYMEHT IO3HAHMS,
(dbopMyIupOBaTh BOMPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMy, YCTaHABIUBATh
UCKOMOE W JaHHOe, (OpMHUPOBATH THUIOTE3y, APryMEHTHUPOBATH CBOKO IMO3UIIHIO,
MHEHHUE;

MIPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHUE TIO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTUYECKOro OOBEKTa, SBJIEHUSA, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEeXTy 00bEKTaMU, SIBICHUSMH, IIPOIECCAMU;

CaMOCTOATENbHO (popMyNIHpoBaTh OO0OOIIEHUST M BBIBOABI MO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIICIOBAHUS, OIICHUBAThH IOCTOBEPHOCTH TOJIYICHHBIX
PE3yNhTaTOB, BHIBOJOB M 0000IIECHNI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMPOLECCA, a TaKKE BbIIBUIAThH
MIPEIIOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABIIATE JepUIuThl MHDOpPMALUK, MaHHBIX, HEOOXOIWMBIX ISl OTBETa Ha
BOIPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpaTh MHGOPMAIMIO U3 HMCTOYHHKOB PA3JIMYHBIX TUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPNPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BHJIOB U (HOpM
MPEICTaBIICHHUSI;

CTPYKTypHUpOBaTh HH(GOpPMAIIUIO, MPEACTABIATH €€ B pa3IUuHbIX (dopmax,
WJUTIOCTPUPOBATH Tpauuecku;

OIICHUBATh HAAEKHOCTh MH(POPMAIIMU IO CAMOCTOSITENIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe el CTBUS

OO0menne:

BOCIIPHHUMATh W (POPMYyIHPOBATh CYXICHHUSI B COOTBETCTBUHU C YCIOBHSIMHU U
IESIMHU OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y pelIeHHUs 3a/1a4i, KOMMEHTHPOBATh
MOJIyYEHHBIA PE3yJIbTAaT;

B XOJe OOCYXXJEHHs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOW TEMBI,
MpoO0JIEMBI, PEIIaeMON 3a/1au, BHICKA3bIBaTh MJICH, HAIICJICHHBIC HA TTOUCK PEIICHHS,
COTIOCTaBIIATh CBOW CYXICHUS C CYXICHUSIMH JPYTHX YYaCTHUKOB JHUajora,
oOHapy>XHUBaTh Pa3IMUNE U CXOJICTBO MO3UIMH, B KOPPEKTHOU Ppopme hopMyIupoBaTh
pa3HOIIIACHsI, CBOU BO3PAKEHUS;

NPEICTABIIATh PE3YJIBTAThl PEIICHUS 3aJadd, SKCIEPUMEHTa, HWCCIICIOBAHMS,
MPOEKTa, CAaMOCTOSTEIIBHO BBHIOMpPATh (OpMaAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIMA U OCOOEHHOCTEH ayTUTOPHH.



PeryisiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe JelcTBUSA

Camoopranusanus:

COCTaBIISITh IUIAH, AITOPUTM pEIICHHs 3aJadyH, BbIOUpAaTh CIMOCOO PEIICHUs C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT !

BJIaJICTh HABBIKAMM TO3HABATEJIbHON pediIeKCHH KaK OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBUMA M MBICIHMTENBHBIX IPOLECCOB, HMX pPE3yJbTaTOB, BIJAJETh CHOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJISL IpoLecca M Pe3ysibTaTa PEIICHHUs MaTeMaTH4YeCKOM
3a/lauu;

NpEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYThH IPU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATENbCTB, AAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSAM, OOBICHATH MPUUUHBI
JOCTW)KEHUSI WM HEJOCTUKEHUS PE3yJIbTaTOB JCSTEIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSTEJIBHOCTD:

MMOHUMAaTh M MCIOJIb30BaTh MMPEUMYIIECTBA KOMAaHIHOM W HHIWBHAYaIbHOU
paboThI MpU PEIICHUH YYEOHBIX 3aj]lad, MPUHUMATh 11€JIb COBMECTHOM JIESITEIIbHOCTH,
[JIAHUPOBATh OPTaHU3AIMIO COBMECTHOM paboOThl, pachpenesisTh BHUIbI PadoT,
JIOTOBApPUBATLCA, OOCYXIAaTh MPOIECC M pe3yiabTaT paboThl, 0000IIaTh MHEHHS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCyxkaeHus, oOMEH MHEHU,
«MO3TOBBIE IITYPMbD» U HUHBIE), BHITIOIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOU JECHCTBHS C IPYTMMH YJIE€HAMH KOMaHbl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B
OOIIUIA MPOYKT MO KPpUTEPHUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenmss B 10 kJacce o0OydYarOIIUHCS TOMYYUT CICAYIOIIHEC
MpeMETHBIE PE3YIbTAThI MO OT/ICIbHBIM TeMaM paboueil MporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Hayajga MaTEeMAaTHYECKOTO aHAJIU3ay:

Yuciia 1 BBIYUCICHUA:

CBOOOJHO OMNEPHPOBATH IMOHATHAMHU: PAIMOHAIBHOE YHCIO0, OCCKOHEUHAs
nepuoaudeckas  ApoOb, MPOIEHTHI, HUpPpaAlMOHATBLHOE  YHCJIO, MHOXXECTBA
palMOHAIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOYJIb ACHCTBUTEIILHOTO YHCIIA;

PUMEHSITh IPOOU Y MPOLICHTHI )1l PEIICHUS MPUKIAIHBIX 3a/1a4 U3 Pa3IuyHbIX
OTpacier 3HaHUU U PEabHOU JKU3HU;



NPUMEHSATh NPUOIMKEHHBIE BBIYUCICHUS, MPaBHJIA OKPYTJCHUS, MPUKUIKY H
OILIEHKY PE3yJIbTaTa BbIYUCIICHNH;

CBOOOZIHO  ONEpUPOBaTh IOHATHEM: CTENEHb C LEJIbIM  IOKa3aTeseM,
UCIOJIb30BaTh MOAXOIALLYI0 (HOpPMY 3alMCH AEHCTBUTEIbHBIX YHUCEN JJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX;

CBOOOZHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKH KOpEHb HATypasbHOM
CTEIICHY;

CBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM [10Ka3aTeleM;

CBOOOZIHO ONEpUPOBATH TMOHATUSAMHU: JIOTAapU(PM 4YHUCIA, JECITHUYHBIE MU
HaTypaJIbHbIE JIOTAPUPMBL;

CBOOOJHO OINEpPUPOBATh MOHITUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTaHTEHC
YUCJIOBOTO apI'yMEHTa;

OIIEPUPOBATh IOHATUSAMHU: APKCUHYC, apPKKOCUHYC W AapKTAaHI'C€HC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBYUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pa3JIUYHbIE METOJbl pPELIEHUS palMOHAIbHBIX M  APOOHO-
PAlMOHAIIBHBIX YPABHEHUN, IPUMEHATh METO HUHTEPBAJIOB JJIS1 PEIICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHSATHSAMHU: MHOTOYJIEH OT OJHOM MEepeMEHHOM,
MHOTOYJIEH C LEIbIMH KOd((PUIIMEHTaMU, KOPHU MHOTOYJICHA, MPUMEHSATH JEJICHUE
MHOI'O4JICHA Ha MHOTOWIEH C OCTaTKoM, Teopemy besy u teopemy Buera ms
pelIeHns 3a/1ay;

CBOOOJHO OMEPUPOBAThH MOHATUSAMU: CUCTEMA JIMHEWHBIX YpaBHEHWI, MaTpHIIa,
ONPEAETUTENIb MATPHULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCIIOJIB30BATH CBOMCTBA
ONpeNenuTeNss 2 X 2 I BBIYMCICHUS €r0 3HA4€HUs, IPUMEHATh ONPEICIUTENN IS
pelIeHNsT CUCTEMBI JIMHEMHBIX YPAaBHEHWM, MOJEIHUPOBATH PEAIbHbIC CUTYyallUH C
ITIOMOIIBI0 CUCTEMBI JIMHEWHBIX YPABHEHMM, HCCIEAOBATh IOCTPOEHHBIE MOJIEIU C
ITOMOUIBIO MaTPUI] ¥ ONPEEINUTENEH, MHTEPIIPETUPOBATH MMOJYUYECHHBIN pe3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUIN C KOPHAMU JJI MPeoOpa30BaHMS BhIPAKEHUH;

BBIMOJIHATH MPEOOpPa30BaHUs YMCIOBBIX BBIPAKEHUH, COJIEPIKALIUX CTEIEHU C
paLMOHAIIBHBIM [T0KA3aTeIIEM;

UCIOJIb30BaTh CBOMCTBA Jorapu(mMoB sl mpeoOpa3oBaHus JIOTapuDMHUUECKUX
BBIPAKCHUN;

CBOOOZHO ONEpUpOBaTh NOHATUAMH: UPPALUOHATIbHBIC, TIIOKa3aTeJIbHbIE M|
JorapuMuUecKre ypaBHEHUs, HAXOJIUTh UX PEUICHHs] C MOMOIIbIO PABHOCUIBHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;



INPUMEHATh OCHOBHBIE TPUTOHOMETpHUEcKHe (OPMyIbl sl MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJTHO  OMEPUPOBATH  MMOHSATHUEM: TPUTOHOMETPUUYECKOE  ypaBHEHHE,
OPUMEHATh  HEOOXoauMble  (GOpPMyYJIbl Uil  PEIICHHs]  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHUI;

MOJIETTUPOBAThH peasibHbIe CUTYaIlMH Ha SI3bIKE anreOpbl, COCTABISATH BHIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJ]a4M, UCCIIEJOBATh MOCTPOCHHbBIE MOJIENN C
UCIIOJIb30BAaHUEM ammapara anreOphl.

DOyHKUUM U rpaduku:

CBOOOZHO OMNEpPUPOBATh MOHATHAMH: (PYHKIHS, CHOCOOBI 3amaHus (YHKIUH,
B3aMMHO OOpaTHbIE (YHKIIMH, KOMITO3UIUS (QYHKIUH, rpaduK (HYHKIUHU, BBIIOJHATDH
AJIeMEHTapHbIe peoOpa3zoBaHus rpadukoB GyHKIIHIM;

CBOOOZIHO ONEpUPOBATh NOHATUAMU: OOJACTH OINPEACNEHUS U MHOMXKECTBO
3HaYeHUH QYHKINU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpHpOBaTh MOHATHUSAMHU: UETHBIE U HEUYETHBIE (YHKIUH,
nepuoAndeckre (QYHKIHH, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMyMBI H
MUHUMYMBI ~(QYHKIIMW, HauOoJblllee W HauMEHbIee 3HayeHue GQYHKIUA Ha
IPOMEXKYTKE;

CBOOOZHO OMEepUpPOBaTh MOHATHAMH: CTETNICHHAs (PYHKIHS C HATypaJbHBIM H
[EeNbIM TIOKa3zaTeneM, rpaduk CTENeHHOW (YHKIMHM C HATypadbHBIM H IIEJBIM
nokasaresnemM, rpaduk KOpHsS N-OM CTENEeHW KaK (PYHKIUM OOpaTHOM CTENEeHH C
HaTypaJibHBIM TIOKa3aTeeM;

OTEepUPOBaATh TMOHATUSMU: JIMHEWHAs, KBaJpaTU4YHAs W JIPOOHO-JTMHEHHAs
(GyHKIIUH, BBITIOIHATE dJIEMEHTApPHOE MCCIEA0BAHNE U IIOCTPOSCHUE UX TPadUKOB;

CBOOOMHO OIEpHpPOBaTh TMOHSATHUSMHU: TOKa3aTellbHAas U Jorapugpmuueckas
GyHKIMM, WX CBOWCTBA W TpaduKH, HCIOIL30BaTh WX TpadUKU MJis PEIICHUS
YPaBHEHHI;

CBOOOZHO OMEpUPOBATH TMOHATUSMHU: TPUTOHOMETPHYECKAs OKPYKHOCTH,
oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKITHI YUCIIOBOTO apTyMEHTa;

UCTONB30BaTh rpadukd  QyHKIMH  JUIsT  MCCIENOBAaHMUS  TMPOIECCOB U
3aBHCHUMOCTEH TpU pEIIeHWH 3ajJad M3 APYTUX Y4YEOHBIX TMPEAMETOB U peallbHOU
KU3HU, BRIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXIY BETMINHAMU;

Hauajna maTeMaTH4eCKOro aHajn3a:

CBOOOMHO OMEpUpPOBAaTh MOHATHSIMH: apu(PMETHUECKas W TIeOoMETpHUYecKas
mporpeccusi, OECKOHEYHO YOBIBAIOIAs T€OMETpHUUYECKas MPOTPECCUsi, JTUHEHHBIN U
HKCMIOHEHIIUATIBHBIA POCT, POpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;



HCIIONB30BaTh IPOTPECCUM U1 PEIICHHs PEANbHBIX 3a1ad [PUKIAJTHOTO
XapakTepa;

CBOOOJTHO OIEpUPOBATh MOHSATHUSIMU: MOCIEAOBATEILHOCTh, CIOCOOBI 3aJlaHus
NOCJEN0BATENbHOCTEN, MOHOTOHHBIE M  OTPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
MOHMMATh OCHOBBI 3aPOXKICHUS MAaTEMaTHUECKOTO aHallM3a KaK aHaln3a OECKOHEYHO
MaJbIX;

CBOOOJTHO OMEpPUPOBATH MOHATUSMH: HEMpPEpPbIBHbIE (DYHKIIMH, TOYKH pa3pbiBa
rpaduka GyHKIIUU, aCUMIITOTHI Tpaduka QyHKINY;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (YHKIUS, HENpepblBHAS Ha OTpPE3Ke,
MPUMEHSTh CBOMCTBA HETMPEPHIBHBIX (DYHKITUH TSl peLICHUs 3a/1a4;

CcBOOOJHO OMEPUPOBATH MOHSATUSIMU: TIEpBasi U BTOpas MPOU3BOJAHbBIC (YHKIUH,
KacatelibHas K Tpaduky QyHKIUY;

BBIYHCIIATH IPOM3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3ULIMH JBYX
(yHKLHIA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (YHKLINA;

UCIIOJIb30BaTh TE€OMETPUYECKHA M (PU3MYECKUH CMBICH MPOU3BOJHON IS
penieHuns 3anad.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpALIUU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar Uil ONHCAHUS PEallbHBIX
MIPOLIECCOB U SBJIICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB;

CBOOOZIHO OIEpPUPOBaTh MOHATUSMU: OINpEAEIICHUE, TEOpeMa, YypaBHEHUE-
CJIEICTBUE, CBOICTBO MaTeMaTHYECKOro OOBEKTa, JI0KA3aTelIbCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B11 kiacce oOydarOmuidcsl TOJYYUT CIEAYIOIIUE
MpEeAMETHBIE PE3YJIBTATHI IO OTAEIBHBIM TEMaM padboyell mporpaMmbl yueOHOTO Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATTN3ay:

Yucia 1 BbIYUCICHHUA:

CBOOOJHO ONEPUPOBATH MOHATUSIMU: HATYpajJbHOE MU LEJIO€ YHCIIO, MHOXKECTBA
HaTypaJbHbIX M LEIBbIX YHUCEN, WCIOJIb30BaTh NPU3HAKUA JCIUMOCTH LENBIX YHCEIL,
HOJl m HOK HarypanpHbIX uucen s pEIIEHUS 3a1ay, NPUMEHSATH alrOpUTM
EBxnuna;

CBOOOZIHO OMEepUpOBaTh TMOHSATHEM OCTAaTKa IO MOJAYNIO, 3allChIBaTh
HaTypaJIbHbIE YHCJIA B PA3JITMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJHO OINEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX UHCEN, MPEICTaBIsATh KOMIUIEKCHBIE YHCIa B ajareOpanyeckoil u
TPUTOHOMETPHUUECKON (popme, BBIMOIHATH apUPMETHUECKHUE OINepanud ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOMN TJIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:



CBOOOZIHO OMEpUpOBaTh NOHATUAMU: UpPpALMOHAIbHBIC, IIOKa3aTeabHbIE M
norapupMUUECKHe HEPABEHCTBA, HAXOAUTh UX PEIICHUS C MOMOIIBIO PAaBHOCHIHHBIX
EPEXO/IOB;

OCYIIECTBJISITH OTOOP KOpHEN MPH PEIICHUU TPUTOHOMETPUUYECKOTO YPABHEHUS;

CBOOOZHO  OMEpPUPOBATH TMOHITHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO,
MPUMEHATh  HEoOXOoauMble  (opMyNmbl 1yl peIIeHUs  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHSTUSIMHU: CHUCTEMA W COBOKYIMHOCTb YpPaBHEHUU U
HEPABEHCTB, PAaBHOCUJIBHBIE CHUCTEMBbI U CHCTEMBI-CIEACTBUSA, HAXOAUTH PEIICHUS
CUCTEMbl U COBOKYMHOCTEH palMOHAIBHBIX, HUPPAIMOHAIBHBIX, IMOKA3aTEJIbHBIX U
norapu(MUUECKNX YpPaBHCHUI 1 HEPABEHCTB;

penaTh palMroHajIbHbIe, UPPAIlMOHANIbHBIE, TTOKA3aTeNbHbIE, JIorapuMudeckue
U TPUTOHOMETPUYECKHE YPaBHEHUSI W HEPABEHCTBA, COAECpXKAIIUE MOAYIU U
napaMeTphl;

MPUMEHATh Tpauyeckrue METOJbl NJis PEIICHUs ypaBHEHUM U HEPABEHCTB, a
TaKKe 33/1a4 ¢ IapaMeTpaMy;

MOJIEJIUPOBATh PeAIbHbIC CUTYAIlMU Ha SI3bIKE aJIreOpbl, COCTABIISITH BHIPAKECHHUS,
YpaBHEHHMs, HEPABEHCTBA M HMX CHUCTEMbI [0 YCIOBHIO 33/1aud, HUCCIEI0BAThH
MIOCTPOEHHBIE MOJEIHM C HUCIOJIb30BAaHUMEM amnmnapara ainreOpbl, MHTEPHPETUPOBATH
ITOJTyYEHHBIA PE3yJIbTAaT.

DOyHKUUMA U Tpaduku:

CTpoUTh TpaduKH KOMIO3UIUUA (PYHKIUH C TOMOIIBIO 3JIEMEHTapPHOTO
MCCJICIOBAHMS ¥ CBOMCTB KOMIO3UIIUHU ABYX (DYHKITHI;

CTPOUTH T€OMETPUYECKUE 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU: TPA(QUKH TPUTOHOMETPUIECKUX (PYHKITUH;

OPUMEHATh (DYHKIIMM JJIS  MOJEIUPOBAHMS W HUCCJIENOBAHUS PEaTbHBIX
ITPOLIECCOB.

Hayaja MaTreMaTH4ecKOro aHaJjm3a:

MCIIOJIb30BaTh MPOU3BOJHYIO JUIsl MCCIAEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTbH W
AKCTPEMYMBI;

HaxOJIUTh HAWOOJIbIlIee WM HAWMEHbINee 3HAYCHHUS (YHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3ZBOAHYIO I HAxXOXKIEHUS HAWIY4Ilero peuieHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLUAIBHO-3KOHOMUYECKUX, 3aJladax, JJid ONpeaeiaeHus
CKOPOCTHU U YCKOPEHHUSI POIIecca, 3aJaHHOTO (GOopMYIION Uil rpaduKoM;



CBOOOJTHO OMEPUPOBATH MOHITHIMU: TIEPBOOOPa3HAs, ONMPEACIEHHBIN HHTETPA,
HaxOJIUTh TEPBOOOPA3HBIC SJIEMEHTAPHBIX (PYHKIUHA W BBIYUCIATH HHTETPAT II0
dhopmyne Herotona-JleiOuua;

HaXOJWTh IJIOMIAN TUIOCKUX GUTYP U 0OBEMBI TENT ¢ TTIOMOIIIBIO HHTETPAIa;

MMETh TIPEACTABICHHE O MAaTEMaTHYCCKOM MOJICTTUPOBAHNHM Ha TMPUMEPE
coctaBieHus nudhepeHITMaTbHBIX YPAaBHCHHUI,

pemarth TPUKIAAHBIE 3aJadd, B TOM YHCJE COIMATbHO-’KOHOMHYECKOTO H
(U3HYECKOTO XapaKTepa, CPeCTBAMU MAaTEMAaTUIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoabusre | Hpakriieckue o0pa3oBaTte/ibHbIE
padoThI padoTshI pecypesI
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanroHansHbIe ypaBHEHHUS U 24 5
HepaBeHCcTBA. CHCTEMBI TUHEHHBIX
YpaBHEHUN
5 Oynkuuu U rpaduku. CreneHHas GyHKITHS C 12 1
LEJIBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0 CTENIECHHU. 15 1
HppanmonansHbie ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1
YPaBHEHHUS
5 Jlorapudmuueckas QyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpruyeckue BeIpaXXKeHUS U 99 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH U MIPOTPECCHU 10
HenpepsiBuble pynkuuu. [IponzBoanas 20
9 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




11 KITACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoarupie | Ipaxriuseciue o0pa3oBaTejbHbIE
padoTshI padoThI pecypenI
1 UccnenoBanue GpyHKIHIA ¢ TOMOIIBIO 29 1
IIPOU3BOTHON
2 [TepBoOOpa3Hast u HHTETpAI 12 1
3 I'paduku TpuroHOMETpUUECKUX (PYHKIIHI. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
norapuMuyecKre HepaBeHCTBA
KommiekcHbie uncna 10
6 HatypanbHble u 1enbie yrcna 10
CucTeMbl palioOHATEHBIX, HPPAIIMOHATIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
yYpaBHEHUHU
8 3ama4yM ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tewa ypoka Bcero Kontpoabusre | Hpakrieckue u3y4eHusi = o0pa3oBaTebHbIEC
padoThI padoTshI pecypenI
1 MHOXeCTBO, ornepaluu HajJ MHOKECTBAMH 1 1
HX CBOMCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHHs 3a71a4
Panmonansubie unciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, IPOLICHTHI, 0ECKOHCYHBIS 1
MepHOANYECcKHe Ipoou
5 Bxo1HOM KOHTPOJIb 1 1
5 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHus: NpUKIaAHbIX 3a7a4
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
peleHus: NpUKIaaHbIX 3a7a4
3 JleficTBUTENIbHBIEC YKCIIa. PalnoHaabHBIE 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmerndeckre onepanuu ¢ 1
JCHCTBUTEIBHBIMU YK CIaMU
10 Mopynb AeCTBUTEIBLHOTO YHCIIA U €r0 1

CBOMCTBA




11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHUS, IIPUKUKA U OLICHKA PE3YJIbTaTa
BBIYHCIICHUI

12

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIPOOHO-pallMOHANIBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/Ibl PELLICHHS LIENbIX U
JPOOHO-PaLlMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorouieHs! ¢ eabIMi K0P PUITUSHTAMH.
Teopema Buera

17

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

18

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19

Martpuna cucTeMbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, €ro
re€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUYHCJIEHUE €r0 3HAYCHUS

20

Onpexnenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHUI CMBICIT U CBOICTBA;
BBIUHCIIEHHUE €T0 3HAUECHUS




21

IIpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHU

23

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHUM

24

Kontponbhas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3aumHuo oOpatubie ¢pyHkimu. Kommosurst

byHKIUH

26

I'paduk pyHkunnu. dnemMeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

27

OO6nacth ornpeesieHust © MHOXECTBO
3HaueHui pyHkuuu. Hynu pyHkumu.
[IpoMexyTkH 3HaK OCTOSTHCTBA

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIMU Ha TPOMEXYTKE

30

Jluneiinas, KBaJpaTu4Has U JIpoOHO-
TUHEWHas QyHKIUH

31

QHCMCHTapHOC HCCICAOBAHUC U ITOCTPOCHUC




rpaduKoB 3TUX QYHKIUN

9JI€M€HTapHO€ HCCICAOBAHUC U ITOCTPOCHUC

32
rpaduKoB 3TUX HYHKUIUI

33 Crenens c 11e71bIM MIOKa3aTeneM. bunom
HeroTona

34 Crenens c 11e71bIM MIOKa3aTeneM. bunom
HeroTona

35 CrenenHast GyHKIIUS C HATypaIbHBIM U
1eIbIM Toka3aTeneM. E€ cBoiicTBa u rpadux

36 KonTponbnas pabora: "Crenennas QyHKIuUS.
E€ croiicTBa u rpadux"

37 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTETEeHU U €ro CBOWCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEHU U KOPHU

40 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalIuX CTENeHU U KOPHU

41 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalIuX CTENeHU U KOPHU
Uppanmonanbupie ypaBHeHUsI. OCHOBHBIC

42 METO/IbI PEIICHHS UPPAITMOHATHHBIX
YpaBHEHUI

43 Uppanmonanbusie ypaBHeHUsI. OCHOBHBIC

MCTOABI PCHICHUS UPppPALUOHATIBHBIX




YpaBHEHUU

WppanmonansHble ypaBHeHUs. OCHOBHbIE

44 METO/BbI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIbHBIE TEPEXO/IbI B PEIICHUN
UppaloOHAIbHBIX YPaBHEHUH

46 PaBHOCHIIBHBIE ITEPEXO/IbI B PEILICHUH
UppaloOHAIbHBIX YPaBHEHHH

47 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH
UppaloOHAIbHBIX YPaBHEHHH

48 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH
UppaloOHAIbHBIX YPaBHEHHH
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK

49 GyHKIIMM 00paTHOM CTENEHU C HaTypalTbHBIM
MOoKa3areieM
CaoiicTBa 1 rpa@uK KOpHs N-OM CTENEHU KaK

50 GbyHKIMH 0OpaTHON CTENEHU C HATypaJTbHBIM
MoKa3areieM
KonTponbnas padora: "CsoiicTBa u rpaduk

o1 KOpHs N-o¥ crenenu. MppanvoHanbHbIe
ypaBHEHHUS"

59 CreneHb ¢ palluOHAJIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBA

53 CreneHb ¢ palluOHATIBHBIM [TOKA3aTeIeM U e€
CBOMCTBA

54 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEM U €€




CBOMCTBA

[TokazarenpHas pyHKIHsI, €€ CBOWCTBA U

55 1
rpadux

56 Hcnonp3oBanue rpaduka GyHKIMN 115 1
pelIeHNs] ypaBHEHUM

57 Hcnonp3oBanue rpaduka GyHKIMM 115 1
pelIeHNs] ypaBHEHUM

58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/IbI pelIeHUs T0Ka3aTeJIbHBIX YPaBHEHUI

59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/IbI pelIeHUs 0Ka3aTeNIbHBIX YPaBHEHUI

50 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/IbI pellIeHUs 0Ka3aTeJIbHBIX YpaBHEHUI

61 Kontposbnas padota: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHU"

62 Jlorapudm uucna. ColicTBa jJorapudpma 1

63 Jlorapudm uucna. ColicTBa jJorapudpma 1

64 Jlorapudm uucna. CoiicTBa Jorapudpma 1

65 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1

66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
sorapupmbl

68 IIpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIINX 1
sorapupmbl

69 [IpeoOpa3oBanue BbIpaXKEHUH, COACPIKAIINX 1




norapupmbl

Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U

70 rpadux

71 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U
rpaduk

79 Hcnons3oBanue rpaduka QyHKIUU s
pelIeHNs] ypaBHEHUM

73 Hcnonb3oBanue rpaduka GyHKIUU A
pelleHus ypaBHEeHU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE

76 METO/Ibl pelIeHUs Jorapu(pMUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JoTapu(PMUYECKUX YpaBHEHUM

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
Jorapu(PMUYECKUX YpaBHEHUM

79 Kontponbras pabdota: "Jlorapupmuueckas
¢byukus. Jlorapupmuueckue ypaBHenus"

80 CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC

YHUCJIOBOT'O apryMCHTA




CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

81 1
YHCIIOBOTO apryMEHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCHHYC U apKTaHT'€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>XKHOCTb,

84 orpezieNieHue TPUTOHOMETPUYECKHUX (YHKITHI 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

85 orpezeNieHue TPUTOHOMETPUYECKHUX (YHKITHI 1
YHCIIOBOTO apryMEHTa

86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIIBI 1

88 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

o1 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUIN

92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

03 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpOKEHUH

94 Pemrenne TpuroHoMeTpru4ECKUX YpaBHEHUN 1




95 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUU 1

96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

97 PemreHne TpUroHOMETpUYECKUX YPaBHEHUU 1

98 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

99 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

100 Perienne TpUroHOMETPHUUECKUX YpaBHEHUN 1
KonTponbhas padora: "Tpuronomerpuueckue

101 BBIPA)KCHUS U TPUTOHOMETPUYECKHE 1
ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aAaHUS

102 nocjenoBarenbHOCTeH. MeTos 1
MaTeMaTHYeCKON HHAYKIUU
MOHOTOHHBIE U OTPaHUYCHHBIC

103 MocJeI0BaTeIbHOCTH. VicTopus aHamu3a 1
0ECKOHEUHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eometpuueckas nporpeccus

106 beckoHeuHo yObIBarolasi reoMeTpuyecKas 1
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei 1
reOMETPHUECKON IPOTpeccuu

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIA POCT. 1
Yucno e. Dopmyiia CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIA POCT. 1

Yucio e. qDopMyna CJIO)KHBIX TPOUCHTOB




Hcnonws3zoBanue nporpeccuu Jyisi peieHus

110 peanbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa

111 Konrtponsnas pabdora: "[locnenoBareabHOCTH
U nporpeccun”

112 HenpepsiBHbIC (DYHKITMU ¥ UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB
byHKIMHA

114 CpoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeToa HHTEPBAJIOB ISl PELICHUS HEPABEHCTB

117 MeToa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB

118 MeToa HHTEPBAJIOB ISl PELICHUS HEPABEHCTB

119 [IpumeHeHne CBOMCTB HETIPEPHIBHBIX
GyHKIUH 1715 peleHus 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GyHKIUH 1715 peleHus 3a1a4y

121 [lepBas u BTOpas Npou3BOIHbIE PYHKIIUU

122 Onpenenenue, reOMETPUYECKUNA CMBICIT
MIPOU3BOJHOMN

123 Onpenenenue, GU3NUECKUN CMBICTT
MIPOU3BOAHOMN

124 VYpaBHeHHEe KacaTeTbHOU K TpauKy

GbyHKIIH




VYpaBHeHHE KacaTeIbHOU K TpauKy

125 1
byHKIIII
126 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKINI
127 [Tpon3BoHBIC NIEMEHTAPHBIX (QYHKINI
128 [Tpon3BoaHasi CyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO ¥ KOMITO3UIIMU (QyHKIHUN
129 [Tpou3BoaHast CyMMBI, IPOU3BEICHHS, 1
YaCTHOTO U KOMIO3UIIMH (QYHKITUHA
130 [TpousBoaHas CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO U KOMIO3UIIMH (YHKITUHA
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpeHue, 00001IeHNE, CHCTEMAaTH3AINS 1
3HaHuil: "YpaBHeHus"
133 [ToBTOpeHue, 00001IIeHNE, CHCTEMATH3AINS 1
3HaHui: "OyHkun"
134 HToroBasi KOHTpOJIbHAS paboTa
135 HToroBasi KOHTpOJIbHAS paboTa
136 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3 AU 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoaenbie  TIpakruyeckue fl[?.y‘leﬂl/lﬂ :)lﬁlc)l;l;OBaTeanue
padoThI padoThbI pecypeni
1 [IpumeneHne mpon3BOIHON K UCCIIETOBAHHIO 1
(GyHKINH HA MOHOTOHHOCTD U DKCTPEMYMBI
) [IpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
3 [IpumeHeHre MPOU3BOIHON K UCCIICAOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
4 [IpumeHeHre MPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI
5 [TpumeHeHwe TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI
5 [TpuMeHeHne NPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI
Haxosxnenne HauOoJbIIero 1 HAaMMEHBIIETO
7 3Ha4YeHUs HeNPEePbIBHON (QyHKIIMM Ha 1
oTpe3Ke
Haxosxnenne HauOoJbIIEero 1 HAUMEHBLIETO
8 3Ha4YeHUs HeNPEPbIBHON (QYyHKIIMH Ha 1
OTpe3Ke
9 Haxoxaenne HanOoIbIIero 1 HAUMEHbIIETO 1

3HAYEHUS HEMPEPbIBHOM (PyHKINU Ha




OTpe3Ke

10

Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO
3HAYCHUS HEMPEPHIBHON (PYHKIIMH Ha
OTpE3Ke

11

Haxoxnenrne HaubobI1ero 1 HAMMEHbIIETro
3HAaYEHUS HEMPEPbIBHOM (PyHKLINU HA
OTpe3Ke

12

Haxoxaenre HanbombIIero 1 HANMEHBIIIETO
3HAUEHUs HEMPEPHIBHON PYHKIIUU HA
OTpe3Ke

13

HpI/IMeHeHI/Ie HpOH?:BO)IHOfI JJIA HAXOXKACHU A
HanuJIy4dmero pCuICHU B IPUKIIaJHBIX
3agadax

14

IIpumeHeHre npou3BOIHOM JJ1s1 HAXO0KACHUS
HAWIYYIIETrO PEUICHUS B TPUKIIAIHBIX
3a/1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEIETICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3alaHHoro GopMyJIoN UK
rpaduKom

16

IIprMmeneHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3alaHHoro GopMyIIoN WiIH
rpadpukom

17

Komnosunus ¢pyHkuumit

18

Komnosunus ¢pyHkuumit




19

Komnosunus ¢pyHkuumit

I'eomerprueckue oO6pa3bl ypaBHEHHI Ha

20 KOOPAMHATHOW INIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM IJIOCKOCTH

99 KonTtponsHas pabdora: "Mccnenoanue
(GYHKIHHA ¢ TTOMOIIBIO TPOU3BOAHON"

23 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpazHbIie 37IeMEHTAPHBIX (YHKITHIL.
[TpaBuia Hax 0k I€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIie 37IeMEHTAPHBIX (YHKITHIL.
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

26 Nurterpan. ['eomeTprudeckuii CMbICT
WHTErpasa

97 Brruncnenue onpenea€HHOro HHTErpana mno
dbopmyne HeroroHa-Jleitbnuia

08 Boruncnenue onpenea€éHHOro HHTErpaia mno
dbopmyne Hetotona-Jleitoauia

29 [IpumeHeHre nHTErpaa 1uisk HaX0XKACHHS
TJIOMIAJIEH TUIOCKUX (pUTyp

30 [IprMeHeHne uHTerpana i HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
ypaBHEHUU

32 [Tpumeps pemieHuit AudpepeHnnaIbHbIX




ypaBHEHU U

MaremaTnueckoe MOJEINPOBAHUE PEATIbHBIX

33 MIPOIIECCOB € TOMOIIBIO AU(HEepeHIINATHHBIX
ypaBHEHUH

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHrerpan"

35 Tpuronomerpuueckue GyHKIMH, UX
CBOIiCcTBa U rpaduKu

36 Tpuronomerpuueckue GyHKIHH, UX
CBOIiCcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKINH, UX
CBOIiCcTBa U rpaduKu

38 Tpuronomerpuyeckue GyHKINH, UX
CBOIicTBa U rpaduKu

39 Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX




YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 PewieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
KonTtponpnas pabdora: "I'paduku

48 TPUTOHOMETPUUYECKHUX (PYHKIUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PELLICHUS 1
HOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEILICHUS 1
NOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS 1
MIOKAa3aTeNIbHBIX HEPABEHCTB

59 OcHOBHBIE METOBI PELLICHUS 1
MIOKAa3aTeNIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/BI PEILICHUS 1
JorapupMHUECKUX HEPABEHCTB

54 OcHOBHBIE METO/BI PELLICHUS 1
Jorapu(pMHUECKUX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS 1
norapu(MUIECKIX HEPABEHCTB

56 OcHOBHBIE METO/BI PELLIEHUS 1

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

> MPpPALMOHATIBHBIX HEPABEHCTB
58 OcHOBHBIE METO/IbI PELLIEHUS
UPPALMOHATILHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PEILICHUS
UpPPALMOHATILHBIX HEPABEHCTB
50 OcHOBHBIE METO/IbI PEIICHUS
UPPALMOHATILHBIX HEPABEHCTB
61 ['padmyeckue METOABI peLIeHHs
UPPALMOHATILHBIX YPaBHEHHIMA
62 ['padmyeckue METOABI peLICHHS
UPPALMOHATIbHBIX YPaBHEHHIA
63 ['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHBIX YpaBHEHUN
64 ['padmyeckue METOABI pelIeHHs
MOKa3aTeIbHbIX HEPABEHCTB
65 ['padmyeckue METOBI pelIeHHs
norapu(MUUECKUX YpaBHEHUN
66 I'padmuueckue metozs! peneHus
norapu(MUUECKIX HEPABEHCTB
67 I'padmuueckue meTos! pemeHus
norapu(pMUUECKIX HEPABEHCTB
['padmyeckue METOBI peLIeHHs
68 MOKa3aTeIbHBIX U JIOTApU(YMUICCKUX
ypaBHEHUU
69 ['padmaeckue METOIBI pEIICHHS




NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHU U

70

I'paduueckue MeTo Bl pemeHus
NOKa3aTeIbHbBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHbBIX U JIOrapu(OMUUECKUX
HEPABEHCTB

72

KoHnTtpoinbHas padora: "UppanroHaibHbIe,
MoKa3aTeNbHbIe U TorapuMuueckue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYecKasi (HOpMBI 3arncu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

75

ApudmeTrnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMU

76

ApudmeTrnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMU

77

I/I306pa)KCHI/IG KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IIJIOCKOCTH

78

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu u3




KOMIIJICKCHOI'O 4HCJia

®opmyna Myaspa. KopHu N-0i cTeneHu u3

80 KOMIUIEKCHOTO YHCJIa
[IpumeHeHHEe KOMITICKCHBIX YHCEIT JISI

81 perieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHIX
3a1au

82 KoHnTtposnbnas pabora: "KomMruiekcHbie
yucna"

83 HarypanbHble u nensie yrcna

84 HarypanbHble u nensie yncna

85 [TpumeHeHne TPU3HAKOB AETUMOCTH IIEJIbIX
yucel

86 [TpuMmeHeHne MPU3HAKOB AETUMOCTH IIEJIbIX
yucel

87 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
yucen: HOJl u HOK

88 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
gucen: HOJL u HOK

89 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIENIBIX
YHCell: OCTaTKH MO0 MOIYJIIO

90 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
YHUCEIl: OCTATKH 11O MOYJTIO
[TpruMeHeHHe TPU3HAKOB JISTUMOCTH IIEJTBIX

91 YHCeIl: AIrTOpUTM EBKIIHIA AJTs pereHust
3aJ1a4 B IEJIBIX YHCIaX

92 KontpomnsHas pabdora: "Teopwust membix




qucen"”

93

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94

CucreMa ¥ COBOKYITHOCTb YPaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H
COBOKYHHOCTGI‘;I palOHaJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U
COBOKYITHOCTEH MppalMOHAIbHBIX
ypaBHEHUI

97

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIIHOCTEW IOKa3aTEIbHbIX YPABHECHUI

98

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHEHUI

99

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMHUecKux
ypaBHEHUI

100

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMHUecKux
yYpaBHEHUU

101

[IpumeHeHne cUCTEM K pELIEHUIO
MaTeMaTHYECKUX 3aJa4 1 3a/1a4 U3
pa3IMYHBIX 00J1acTe HAYKU U peaslbHOM
KHU3HH, UHTEPIPETaLs OTYYeHHBIX




pe3yJIbTaToB

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MAaTCMAaTHYCCKUX 3a/Ja4 U 3a71a4 U3

102 pa3IMYHBIX 00J1acTeH HAYKU U peaIbHON
KHU3HU, UHTEPIPETaLs MOTYyYEHHBIX
pe3yibTaToB
[TprMeHeHNnEe HEpaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3

103 pa3IN4YHbIX 00JacTel HayKH U peabHOM
KHU3HHU, THTEPIPETANS TOTYISHHBIX
pe3yabTaToOB
KonTpoapHas padora: "Cucremsl

104 palMoHATBHBIX, HPPAIIMOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHeHUH"

105 PannonanbHbIe ypaBHEHHS ¢ TapaMeTpaMHu

106 PannonanbHble HEpaBeHCTBaA € TapaMeTpaMu

107 PanronanbHbIE CUCTEMBI € TApaMETPAMU

108 WppanmonansHbie ypaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu

109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [Toxa3aTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmmuueckue ypaBHEHHsI, HEpaBEHCTBA

C ImapaMeTpaMu




113

Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu

114

TpUroHOMETpUYECKUE YPABHEHHUS C
napameTpamu

115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u nccaeaoBaHUE
MaTEeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTyaIMil C MIOMOUIBIO YPABHEHUH C
napameTpamMu

118

[Toctpoenue u uccienoBanue
MaTEMaTHUYECKUX MOJENIEH PEaIbHBIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUH C
rapameTpamu

119

IToctpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJENIEN peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM YPABHEHUH C
napameTpamu

120

KonTponbHnas pabora: "3agauu c
napaMmerpamu’

121

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs
3HaHui: "YpaBHeHns"

123

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHuii: "YpaBHeHus. CrucremMsl ypaBHeHUN"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS

124 ~.n "
3HaHui: "HepaBeHcrsa

125 [ToBTOpenue, o600IIeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

126 [ToBTOpenue, 0600IICHNE, CUCTEMATU3AIUS
3HaHuii: "HepaBencrpa"

127 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3Hanuii: "[IpousBonHas u e€ npumenenue"

128 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3aIUs
3Hanuii: "[IpousBonHas u e€ npumenenue"

129 [ToBTOpenue, 060061IeHNE, CUCTEeMaTH3aIUs
3Hanuii: "[IpousBonHas u e€ npumenenue"

130 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "MHTerpan u ero npumeHenue"

131 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "OyHkIUn"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "OyHKuun"

133 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHui: "OyHKuun"

134 Hrorosast koHTpOIBHAS paboTa

135 Hrorosast koHTpOBHAS paboTa

136 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs

3HAHUH




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

10




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Koz IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi
pe3yJbTara
1 Yucna u BBIYUCIECHUSA
11 OnepupoBaTb MOHATUAMHU: pPALMOHAIBHOE M JICHCTBUTENBHOE  YUCIIO,
' OOBIKHOBEHHAsI U IECATHYHAs! IpOOb, IPOLICHTHI
12 Beimmonuate  apudmMeTnueckue  omepanuu ¢ pPAlMOHAIBHBIMH U
' JeMCTBUTEIIBHBIMU YHCIIAMHU
13 BbimonHATe npuOaMKEHHbIE BBIYMCICHMSI, MCIONIb3Ysl IpPaBUiIa OKPYIJIEHUS,
' JIeJ1aTh NPUKUAKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh NOHATUAMU: CTEIIEHb C LIEJIbIM IIOKa3aTeeM, CTaHaapTHas popma
14 3anMcy ACMCTBUTEIBHOTO YKCIIa, KOPEHb HATypajIbHOW CTENEHU; UCIIOJIb30BaTh
' noaXoAallyro  (opMy 3amMcu  JCHCTBUTENBHBIX YUCEN IS PEHICHUs
IIPAKTUYECKUX 3a7a4 U NPEACTAaBIECHUS JAHHbIX
OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC W TAaHI€HC IPOU3BOJBHOIO YIJIa;
15 HCIIOJIb30BaTh 3aI1Ch MIPOU3BOJIHOTO yriia yepes oOpaTtHbIe
TPUTOHOMETpHUUYECKHE (DYHKIIMU
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATHSAMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, IEIOE,
2.1 palyoHaIbHOE, UPPALMOHAIIBHOE YPaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE
29 BoimonHaTe mpeoOpa3oBaHUsl TPUTOHOMETPUUYECKHX BBIPDAKEHMH W pelaTh
' TPUTOHOMETPUYECKHUE YPABHEHUS
BoimonHATe npeoOpa3oBaHUs LEBIX, PALUOHANBHBIX M HPPALMOHAIBHBIX
2.3 BBIDXEHUM M pellaTh OCHOBHBIE THUIBI LENbIX, pPALUOHAIBHBIX U
VPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA I PELIEHUS MAaTEMaTUYECKUX 3ajad U
' 3a/1a4 U3 pa3InYHbIX 00JIacTel HayKU U peanbHON KU3HU
MogenupoBaTh peajbHble CHUTyalldd Ha s3blke anreOpbl, COCTaBIAThH
2.5 BbIpQXXECHHS, ypaBHEHHUS, HEPAaBEHCTBA [0 YCJIOBHIO 3ajaud, HCCIEeN0BaTh
MOCTPOEHHBIE MOJIENIU C MCTIOJIb30BAaHUEM allapara ajireopsl
3 OyHKIMHN 1 TpaduKu
OnepupoBaTh MOHATHUAMH: (QYHKIHS, CIOCOOBI 3agaHUs (YHKIHMH, 00JacTb
3.1 onpezeNieHus: 1 MHOXKECTBO 3HAYeHHH (QyHKUMH, rpaduk (QyHKIUU, B3aUMHO

oOpaTHble PYHKIINH




OnepupoBaTh HOHATHAMU: YETHOCTh M HEUETHOCTh (PYHKUUHU, HYIH (QYHKIIUH,

32 IPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku GyHKIUHA U1 pelieHns ypaBHeHUN
3.4 Crpouth M 4HMTaTh TPaQUKH JTUHEHHON (QYHKIMH, KBaIpaTUYHON (QYHKIUH,
CTENEeHHON (YHKIIMU C LEJIBIM [T0Ka3aTeIeM
Ucnonp3oBare rTpaduku (YyHKOMHA A7 UCCIEAOBAaHUS  IPOLECCOB |
3.5 3aBUCUMOCTEH MU pEIIeHUH 3a]1a4 U3 JPYTruX y4eOHbIX IPEIMETOB U pealbHON
KHU3HH, BBIpAXXaTh (OPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUMHAMU
4 Hauana maremMaTHueckoro aHajinza
41 OnepupoBaTb  MOHATUAMHU:  IIOCIEIOBATEIbHOCTb, apuUpMeTHUecKas MU
' reoMeTpHyecKas IPOrpeccuu
4.9 OnepupoBaTb  MOHATHSAMU: OECKOHEYHO  yObIBaroIlasi reoMeTpuYecKas
' nporpeccusi, CcyMMa 6€CKOHEUHO yObIBaroIeil reOMeTpU4ecKoil nporpeccuu
4.3 3aaBarh OCIEI0BATEIBHOCTH PA3JIMYHBIMU CLIOCO0AMU
44 Hcnonb30BaTh CBOMCTBAa HOCIENOBATENBHOCTEH M MPOTrpeccuil JUIisl pelieHHs
' peabHbIX 33aJa4 IPUKIIaJHOIO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUAMHI: MHOXKECTBO, OIIEPALlUH HaJl MHOKECTBAMHU
5.9 Hcnonb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar JUlsl OMHUCAHUs peabHbIX
' IPOLIECCOB U SABJICHUH, TP PEILICHUU 3aJ]ay U3 APYTUX YUE€OHbBIX IPEIMETOB
5.3 OnepupoBaTh MOHATUAMU: OIPEEICHUE, TEOpEMa, CIECTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Koxn .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MpPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yJibTaTa
1 Yucna v BIYUCICHUS
OnepupoBaTh TMOHATHAMHU: HATypaJbHOE, IEJIO€ YHCIO; HCIOJIb30BATh
11 MPU3HAKK JICIMMOCTH UEIbIX 4YHCEN, PpPAa30oKEHWE 4YuCla Ha MPOCThIE
MHOXHTEJH JUIS PEIICHNUS 3a1a4
1.2 OmnepupoBaTh MOHIATHEM: CTETICHD C PAIlIOHAIEHBIM TIOKa3aTeIeM
13 OmnepupoBaTh TOHATHSIMHA: Jorapu(dM dYHCIa, JCCATHYHBIE W HATypallbHBIC
' norapu@Mme
2 VYpaBHeHUs U HEpaBEHCTBA
[TpuMeHsTh CBOMCTBA CTENEHU AJIsl MPeoOpa30BaHMsI BHIPAXKEHUI, OTIEpUPOBATh
2.1 MOHATHSMH: TTOKa3aTeIbHOE YpaBHEHHE W HEPABEHCTBO;, pellaTh OCHOBHBIC

THUIIBI IOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB




BoimonHATe  mpeoOpa3oBaHMsA — BBIPAKEHHUH,  COJEpXKAIIUX  JIorapu(Msl;

2.2 ONEepPHPOBATH MOHATUSAMH: JIoTapu(MUUYECKOE YpaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE THIIbI JTIOIapU(PMUUECKUX YPABHEHNUH 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTelimx TpUroHOMeTpUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMHU: CHUCTEMA JIMHEHHBIX YpaBHEHHH U €€ peleHHE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHMM ISl PELICHUs NPaKTHYECKUX
3aja4
95 HaxonuTh pemieHuss MpoOCTEHIIMX CHCTEM M COBOKYIHOCTEH palMOHalIbHbIX
' YPaBHEHMI U HEPABEHCTB
MogenupoBarh peajbHble CUTyallud Ha s3bIKe aiureOpbl, COCTaBIAThH
2.6 BBIPQ)KEHUS, YpPaBHEHMs, HEPAaBEHCTBA M CHUCTEMbl IO YCJIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arIiapara aireopbl
3 OyHKIUHU U TpadUKu
OnepupoBaTb  MOHATHAMHU:  NEepUOAMYECKas  (QYHKUUSA,  IPOMEKYTKU
31 MOHOTOHHOCTH (DYHKLIMH, TOYKH OJKCTpeMyMa (YHKIHMH, HaubOosbliee u
' HavMEHbIIee 3HAueHUs (YHKIMM Ha TPOMEXKYTKE; HCIOJIb30BaTh HX IS
ucclieioBaHus (QYHKIMH, 33JaHHOU IpaduKOM
OnepupoBarh MOHATHAMHU: TpadUKU TOKA3aTEIbHOH, JOTrapupMUUECKON W
3.2 TPUTOHOMETPHUYECKUX (YHKIMH; H300paxaTh UX Ha KOOPAMHATHON TIOCKOCTH
Y MCIIOJIb30BATh JUIS PEUICHUs] yPaBHEHUI 1 HEPABEHCTB
33 N3o06pakaTh Ha KOOPIMHATHOM IUIOCKOCTH TpaMKH JTMHEHHBIX ypaBHEHHU H
' UCIIOJIb30BaTh UX JJIs pEILICHHs] CUCTEMbI IMHEWHBIX YpaBHEHUI
3.4 Hcnonb3oBate rpadpukn  GyHKUMHA JUIsI  UCCIEAOBaHMS  MPOLECCOB U
' 3aBHCUMOCTEH U3 JPYTruX y4yeOHBIX JAUCIUILTIH
4 Hauana maremMaTHueckoro aHajimsa
OnepupoBaTh NOHATHAMM: HeENpepblBHAs (QYHKILUS, MPOU3BOAHAS (DYHKIIMHU;
4.1 UCIMOJIb30BaTh TE€OMETPUUECKUl U (U3NYECKUH CMBICT NPOU3BOJHOM IS
peleHus 3a1a4
4.9 HaxonuTh mpou3BOJHBIE 3J€MEHTApHBIX (YHKLIUN, BBIUUCIATH MPOU3BOJIHBIE
' CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIMH
43 Hcnonb30BaTh MPOM3BOAHYIO AJISl UCCIIEAOBAaHUS (DYHKIIMM Ha MOHOTOHHOCTh U
' 9KCTPEMYMBI, IPUMEHSATH PE3YyIbTAThl UCCIEA0BAHMS K TIOCTPOECHUIO Ipa(UKOB
44 Hcnonp3oBaTh NPOM3BOAHYIO JJISI HAXOXJACHUS HAWIYy4YlIero peleHus B
' NPUKJIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX, 3aauax
45 OnepupoBaTh  MOHATUAMHU:  MEpBOOOpa3Has W UHTErpaji; IOHUMATh
' reoMeTpuuecKuil U GU3NYECKU CMBICIT UHTErpaia
46 HaxonuThk mepBooOpa3Hbie 3JeMEHTapHBIX (DYHKIMNA, BBIYUCIATH WHTETPAT 10
' dopmyne Herotona — JleiiOuuia
4.7 Pemate mnpuknagHeie 3a7add, B TOM YHCIE COIMAIbHO-3KOHOMHUYECKOTO |




‘ (¢u3uUecKoro xapakrepa, CpeICTBaAMH MaTeMaTHYECKOT0 aHaIM3a




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kon
1 Yucna ¥ BBIYUCIICHUS
Panmonanshele yncina. OOBIKHOBEHHbIE M JIECSATUYHBIE APOOM, MPOLEHTHI, OECKOHEUHbIE
11 Hepuojndeckue Jpodu. ApupMeTHdyeckue Omnepanuy C pPaLUOHAJIbHBIMM YHCIIAMH,
' peoOpa3oBaHus YMCIOBBIX BblpaxeHU. [Ipumenenne nqpoOeit u MpoLeHTOB AJIs peLeHUs
IIPUKJIAJHBIX 3a7]a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U PEaJIbHOM JKU3HU
JlelicTBUTENbHBIE 4Yncia. PanyoHalbHble W UppalMOHAIbHBIE uucia. ApupMmeTHueckue
1.2 olepaluu C JAEUCTBUTEIbHBIMM uuciaMu. [IpuOmmk€HHBIE BBIYMCIEHUS, IpaBHIIa
OKPYIJIEHMS, IPUKUKA U OLICHKA PE3YJIbTATA BBIYNCICHUN
Crenenp ¢ uensiM nokasareneMm. CranpapTHas ¢opMa 3alucy JEHCTBUTENIBHOIO YHCIA.
1.3 Hcnonp3oBanue mnoaxopasmied (GopMbl 3amucu JIEHCTBUTENBHBIX YHMCENT JUIsl PEIEHUs
IIPAaKTHUYECKUX 3a/1a4 U IPEJICTABICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypalbHOW cTerneHu. JlelicTBus ¢  apuMETHUECKUMHU
' KOpHSIMH HaTypAJIbHON CTEIIEHU
15 CuHyC, KOCHUHYC U TaHI'€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOpPa30BaHUS
99 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopmyJIbI
2.3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB
24 Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaiimoOHaNbHBIX YPaBHEHNUN U HEPAaBEHCTB
2.6 | Pemenue TpUTOHOMETPHUUECKUX YpaBHEHHUN
57 [IpuMeHeHHne ypaBHEHUH M HEPaBEHCTB K PEIICHUIO MAaTEMaTMYECKUX 3a7ad M 3a1ad U3
' pa3IMyYHbIX 00JacTel HayKU U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
3.1 Oyukums, cnocodsl 3aganus pyHkuuu. ['paduk pynkuuu. Bzaumuo oOpatHbie GyHKIMH
3. Ob6nacTh onpeseneHuss U MHOXKeCTBO 3HaueHui Qynkuuu. Hymu ¢ynkuuu. IpomexyTtku
' 3HAKOINOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIUU
33 CrenenHast (yHKIMS C HaTypaJbHBIM W IIeJIbIM Moka3zareneMm. EE€ cBoiicTBa u rpaduxk.
' CoiicTBa ¥ rpa@uK KOpHS N-Oi CTENeHU
3.4 TpuronomeTrpuyeckass OKpPYKHOCTb, ONpEJEIIEHUE TPUTOHOMETPUYECKUX  (PyHKUUH

YUCJIOBOTO apTyMEHTa




Hauana MaTemMaTH4eCcKOro aHajamn3a

ITocnemoBaTeIbHOCTH,  CIIOCOOBI  3aJaHMsl  IIOCIEAOBATEIBHOCTEH.  MOHOTOHHEBIC

41 [0CIIEI0BATELHOCTH
Apudmernueckass W TeoMeTpuueckas — mporpeccuu.  beckoHeuyHo — yObIBaromias
49 | TeOMETpuUecKas —NpOrpeccus. Cymma OeckOHEYHO YyObIBaroIeH TIeoMeTpUYeCcKOn
' nporpeccuu. Popmyiia CIOXKHBIX IPOLIEHTOB. VcIo/ib30BaHNE MPOTPECCHU AJIS PELICHUS
peanbHbIX 3a]1a4 IPUKIIAJHOTO XapaKTepa
5 MHoxecTBa 1 JOrMKa
MHokecTBO, onepaiuu Haj MHOKecTBaMu. [[uarpammbl Diinepa — Benna. [Ilpumenenue
5.1 | TeopeTMKO-MHOKECTBEHHOI'O ammapara JAjs ONUCAHUS PeaJbHBIX MPOLECCOB U SIBICHUM,
IIPU PELICHNH 33124 U3 IPYTUX y4eOHbIX IPEAMETOB
5.2 Onpenenenue, Teopema, ClIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kona IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
1.2 CreneHb ¢ palMoHaJIbHBIM NOKa3aresnaeM. CBoicTBa cTeneHu
1.3 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(HMBI
2.2 [TpeoOpa3oBanue BhIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MIOKa3aTeleM
2.3 [TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenbHbIE ypaBHEHHs U HEPAaBEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPaBEHCTBA
26 Cucrtembl JMHEHHBIX ypaBHEHHMH. PellleHne NpuKIagHBIX 3aJad C MOMOIIBIO CHCTEMbI
' JIMHEVHBIX YpaBHEHUH
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHATIBHBIX YPABHEHUN M HEPABEHCTB
58 [TpuMeHeHHe ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTeMaTHYeCKHX 3a/ad U
' 3aJa4 U3 Pa3IUYHbIX 00JIacTel HAYKU U pealbHOU KU3HU
3 OyHKIHH U TpaduKh
Oynkuus. Ilepuonmueckne QyHkiuu. IIpomMexyTkn MOHOTOHHOCTH — (DYHKIIMH.
3.1 Maxkcumymbl 1 MUHUMYMbI QyHKIIMU. Haunbosbliee 1 HauMeHbIlee 3HaueHUe (PyHKIHH
Ha MPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.3 [Toxa3zaTtenbHast u norapudmudeckas QyHKIHH, UX CBOUCTBA U TpapuKu




3.4

Ucnonb3oBanue rpadukoB GyHKIUN 1T peICHUS] YPAaBHEHUH 1 THHEWHBIX CUCTEM

Wcnonb3oBanue TpadmkoB (YHKIMH IS UCCICTOBAHMS IMPOILIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpPbIE BO3HHMKAIOT MPH PELICHUH 3aJad U3 JIPYrux y4eOHBIX MPEAMETOB M PealbHON
KU3HU
4 Hauvana mareMaTnyeckoro aHaamsa
4.1 HenpepsiBabie pyHKInu. MeTo MHTEPBAJIOB AJIsl pEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [IpousBoaHbIe 3eMeHTapHBIX QYyHKIUH. DopMybl HAX0XKICHHUS POU3BOAHON CYMMBI,
' IPOM3BEACHUS U YaCTHOTO (QyHKIUH
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoskaeHue HamOONbLIEro M HAaMMEHbLIEr0 3Ha4eHHs (QYHKIUU Ha
OTpe3Ke
45 [IpuMmeHeHne TPOM3BOAHOM [UIsl HAXOXICHUS HAWIIYUIIEr0 PELIEHUS B IPUKIIAJHBIX
' 3ajaydax, JAJIs OlpeesIeHUs] CKOPOCTH Ipoliecca, 3alaHHOro (GopMyinoil Ui rpadgukom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 Wuterpan, ero reomerpuueckuil U ¢u3myeckuil cMbICi. Bblumcienue uHTErpana o

dopmyne Herorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue meTonamu 10Ka3aTenabCTB, aIrOPUTMaMU PELICHMS 3a/1ady; YMEHUE
dbopMynupoBaTh U ONEPUPOBATH MOHATHUSMHU: ONpEIesIeHHue, aKcuoma,
TEOpeMa, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, JOKA3aTEJIbCTBO, PAaBHOCHIIbHbBIE
GbOopMyIUPOBKH; NPUMEHATh UX; YyMeHHe (opMyIHpoBaTh OOpaTHOE H
IIPOTUBOINOJIOXKHOE YTBEPXKACHUE, NPUBOAUTH IMPUMEPbl U KOHTPIPUMEPHI,
HCII0JIB30BaTh METOJI MaTEMAaTUYECKON UHAYKIMH; POBOAUTH TOKA3aTEIIbHbIC
paccyXAeHMsI MpU PELICHUH 3a7ay, OLIEHHWBATH JIOTHYECKYIO IMPaBUIIBHOCTh
pacCyXJI€HUI; YMEHHUE ONEPUPOBATH MOHITUIMU: MHOKECTBO, IOJMHOXKECTBO,
omepauyd  HaJ  MHOXECTBAaMH; YMEHHME  HCIOJb30BaTh  TEOPETUKO-
MHO>KECTBEHHBII anmapar JJis ONMCAHUS peajbHbIX IPOLECCOB U SBJICHUHN U
IpU PELIEHUH 3a/ay, B TOM YMCJIE U3 JPYIHX Y4EOHBIX IPEIMETOB; YMEHHE
ONepUpOBaTh MOHATHAMH: Tpad, CBSI3HBIA rpad, aepeBo, HukiI, rpad Ha
IUTIOCKOCTH; YMEHHUE 337aBaTh W OMKCHIBATH rpadbl Pa3IUYHBIMU CIIOCOOAMU;

HCIIOJB30BaTh Fpa(l)BI IIpU pCUHICHUH 3a1a4

YMeHue onepupoBaTh NOHATHAMU: HaTypaJbHOE YHCIIO, LIEN0E YUCIIO, CTENICHD
C 1enblM IIOKa3aTeleM, KOpeHb HaTypaJbHOM CTENEeHH, CTeNeHb C
palMoOHaJIbHBIM II0KA3aTeleM, CTENEHb C JACHCTBUTEIBHBIM II0KA3aTelIeM,
JOorapu(pm 4ucia, CUHYC, KOCUHYC U TaHI'€HC IPOM3BOJBHOIO YHCIA, OCTATOK
[0 MOAYNIO, PAlMOHAIBHOE YHCIIO, HWPPALUOHAIBHOE YHUCIIO, MHOXECTBA
HaTypaJIbHbIX, LEJNbIX, pallMOHAIbHBIX, JIEHCTBUTENIHBIX YHCEN; YMEHHE
UCMOJIb30BaTh TMPHU3HAKU JIEIMMOCTH, HAaWMEHbIIMH OoOUMi JenuTens Hu
HauMeHbllee oOllee KpaTHoe, alroput™M EBkinuaa mnpu pemieHuH 3ajad;
3HAKOMCTBO C Pa3jIMYHbIMHU NO3ULHOHHBIMU CHCTEMaMHU CUHCJIECHMS; YMEHUE
BBIMIOJHATh BBIYKMCIEHUE 3HAUYE€HUH M MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTETIEHSIMH UM Jorapugmamu, mpeoOpa3oBaHusi JApoOHO-pallMOHAIBHBIX
BBIPQXEHHUM; yYMEHHE ONepUpoBaTh MOHATUSMHU: IOCIEI0BATEIbHOCTH,
apudMeTHUecKasi TNPOrpeccHsi, TIeoMeTpuYeckas IMporpeccus, OeCKOHEYHO

yObIBarowias reoMeTpuyecKast MIPOrpeccusi; yMEHHE 3aJ1aBaTh




MOCIE0BATEIbHOCTH, B TOM YHCJIE C IMOMOLIBIO PEKYPPEHTHBIX (opmyi;
YMEHUE OIEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONPsHKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOAYJIb M apryMeHT KOMIUIEKCHOrO uucia, (opma
3allUCH  KOMIUIEKCHBIX 4Hcell (TeoMeTpuYecKas, TpPUTOHOMETpUUYECKas U
anrebpanyeckasi); yMeTb TMPOU3BOAMTH apuMeTHUYECKHe JCUCTBUS C
KOMIUIEKCHBIMH ~ YHUCJIaMHU; NPUBOAUTH  TNPUMEPHI  HCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEpUpPOBaTh IMOHATHSMU: Martpuma 2X2 u 3X3,

OMpCACIIMTCIIb MaTpPHUILIbI, I‘GOMCTpI/I‘{eCKI/If/’I CMBICJI OTIPCACIIMTECIIA

YMeHHe OomnepupoBaTh IOHSATHUSMH: PallMOHAIbHBIC, HPPALUOHAIBHEIC,
NOKa3aTeJbHbIe, CTENEHHbIe, JIoTapu(MUUYECKUE, TPUTOHOMETPUUECKUE
YpaBHEHHSI U HEPABEHCTBA, UX CHCTEMbI; YMEHHUE OIEPUPOBATH MOHSATHSIMHU:
TOXKAECTBO, TOXAECTBEHHOE TpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO,
cUcTeMa ypaBHCHUU W HEPaBEHCTB, PABHOCHILHOCTh YPaBHECHUH, HEPABCHCTB
U CHCTEM; YMEHHUE PEelIaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO
pa3IMYHBIX MPUEMOB; pEIIaTh YpaBHEHHS, HEPABCHCTBA W CHCTEMBI C
napaMeTpoM; MPUMEHSATh YPaBHEHHS, HEPABEHCTBA, UX CUCTEMBI JUISI PEHICHUS
MaTeMaTHUYECKUX 33734 W 3aJad U3 Pa3IUYHbIX 00JacTeil HAYKU U pealibHOU

KHU3HU

YMeHue  onepupoBaTh NOHATHUSAMH:  (QYHKOMSA, YETHOCTh  (PYHKIUH,
HNEPUOJIMYHOCTh  (YHKLUH, OrPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
byHKIMHA, JKCTpeMyM (YHKIMU, HauOOJbIIEE W HAMMEHBIIEE 3HAYCHUS
(GyHKLIMU Ha TNPOMEXYTKE, HeNpepblBHAs (QYHKLHUSA, ACUMITOTHI Tpaduka
¢GyHKIIMM, TepBasi U BTOpas NPOU3BOAHAs (PYHKUMU, TEOMETPUYECKUN U
¢u3nueckuii cMbICT MPOU3BOAHOM, EpBOOOpa3Hast, ONpeeIEHHBIN HHTErpal;
YMEHHME HaXOAWTh acCUMNTOTHl Tpaduka (YHKIUU; YMEHHE BBIUUCIATH
IPOU3BOJIHBIE CYMMBbI, MPOM3BEAEHUS, YaCTHOIO W KOMIO3MLMHU (DYHKIIHHA,
HaXOJUTh ypaBHEHHE KacaTelbHON K rpaduky (QyHKIMHM; YMEHUE HaXOAUTb
IPOM3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIUI; yMEHUE UCIOIB30BaTh MPOU3BOIHYIO
JUIsL  MCCIeOBaHUA (PYHKIMM, HAXOIUTh HaumOOJbIINE W HAUMEHbLINE
3HaYeHUs (QYHKUUH; CTPOUTHh TpadMKd MHOTOUWIEHOB C MCIOJIb30BaHUEM
anmapara MaTeMaTHYeCKOro aHaiu3a; MPUMEHSTh MPOU3BOAHYIO  JUIS
HaXO0X/IEHNS HAWIYy4YlIEro peuIeH!s B IPUKJIAJHbBIX, B TOM YHCJIE COLUAIbHO-
SKOHOMMYECKUX M (PU3NYECKUX 3a/layax; HaXOJUTh TUIOMIAIU U 00BEMBI (UTYD

C IIOMOIIBIO HUHTCIpaJia; MMPpUBOJAUTH IMPUMCPLL MAaTEMATHYCCKOI'O




MOJIETTUPOBAHUS C MTOMOIIBI0 U (depeHIINATEHBIX YPaBHEHHIM

YMeHue onepupoBaTh HOHATHAMH: Tpaguk (yHKuuMH, oOpatHas (yHKIuS,
KoMIo3uuusl (GyHKUMH, JMHEHHas (QyHKOMs, KBaJapaTuyHas (QyHKIMS,
pauvoHanbHas  (QYHKUWSA, CTENEeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GyHkuuu, oOpaTHblE TPUTOHOMETpPHUYECKHE (YHKIMH, IIOKa3aTelbHas |
Jorapudmuueckas GyHKIMNA; YMEHUE CTPOUTH IpaUKU U3YUYEHHBIX (PYHKIUH,
BBINOJIHATH IIpeoOpa3oBanus rpaukoB (GyHKIMH, HCIOIb30BATh IpaduKu i
U3y4eHHs] TPOIECCOB W 3aBHCHUMOCTEH, NpPU pEIIeHUH 3ajad W3 APYrux
y4eOHBIX NPEAMETOB U 3aJad M3 pealbHOW JKU3HHU; BBIpaXKaTh (opMysnamu
3aBHCUMOCTH MEXJy BEJIMUYMHAMM; HCIOJIb30BaTh CBOMCTBa M Trpaduku
GyHKUMH A7 pelieHus ypaBHEHUM, HEPaBEHCTB U 3a/ad C IapaMeTpamy;
n300paxkaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA PEIIECHUN ypaBHEHH,

HCPAaBCHCTB U UX CUCTCM

YMeHue penath TEKCTOBBIE 33/1a4U Pa3HBIX TUIIOB (B TOM YHCIIE Ha MPOICHTHI,
JOJIM W YacTH, Ha JBW)KCHHE, pa0dOTy, CTOMMOCTh TOBAapOB W YCIIYT, HAJIOTH,
3ajaud U3 O0O0JacTH YHpaBlIeHUS JUYHBIMH M CEMEHHBIMU (hPHHAHCAMM);
COCTaBJISITh BBIPAKEHUSI, YPABHEHMsI, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHIO
3a[a4uM, UCCIIEeI0BaTh MOJIYyYECHHOE PElIeHUEe M OLEHUBATh MPaBAONOI00HOCTD
pe3yabTaTOB; YMEHHME MOJCIHMPOBATh peajbHbIE CUTyalldd Ha S3bIKE
MaTeMaTHKH; COCTABIATh BhIPAKEHHS, YPAaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBUIO 3a/1a4M, UCCIIE0BATh MTOCTPOCHHBIE MOJEIN C HMCIIOIb30BAaHHEM

anmapara ajireOpbl, HHTEPIPETUPOBATh MOJYyYEHHBIH pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSMHU: CpeaHee apudMeTudyeckoe, MeAHuaHa,
HauOoJplllee M HaWMEHbIee 3HAUCHMs, pa3Max, JIUCIEpPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHE H3BIEKaTh, WHTEPIPETHPOBATH
UHpOpMaLIMIO, TPEACTAaBICHHYI0O B Ta0iuuax, Ha JuarpaMmax, rpaukax,
OTpaKaloIllyl0 CBOWCTBA peaJbHBIX IPOLECCOB U SBJIEHUH; IPEACTaBIATh
UH(POPMALIMIO € TOMOIIBIO Ta0JIUI] U AMArpaMM; UCCIeI0BaTh CTaTUCTUYECKHE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM I'paUUECKUX METOJOB U 3JIEKTPOHHBIX
CpeACTB; rpadUyYecKu HCCIe0BaTh COBMECTHBbIE HAOIMIOACHUS C MOMOILBIO

JIMarpaMM pacCerBaHUs U JIMHENHON perpeccuu

YMeHue onepupoBaTh NOHATHUAMHU: CIIy4allHBIM OMBIT U ciy4yailHOe cOOBITHE,
BEPOSTHOCTh CIIYy4alfHOTO COOBITHS; YMEHHME BBIYHMCIATH BEPOSTHOCTH C

UCIIOJIb30BaHNEM TpadUuecKUX METOJI0B; MPUMEHATh (GOPMYJIbI CIOKEHUS U




YMHOXCEHHUSI BEPOSITHOCTEH, (OpMyTdy TMOJHOH BEpOSTHOCTH, (OPMYIy
Bepuymnnu, komOunatopuble (akTbl U (OPMYINBI; OLEHHBATH BEPOSTHOCTU
peanbHBIX COOBITHI; YMEHUE ONEPUPOBATh MOHITUSAMH: CIydaliHasi BEIMYMHA,
pacripesieieHue BEpOSTHOCTEH, MaTeMaTH4ecKoe OXXKUIaHWE, TUCIEPCHUs H
CTaHJapPTHOE OTKJIOHEHHUE CITYYailHOM BEIMYHMHBI, QYHKIUH PacHpeAeIeHUs U
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIbHOI0 U HOPMAJIbHOTO paclpeelCHU;
YMEHHE HCIIOJIb30BaTh CBOWMCTBA M3YYCHHBIX PACHpPEACICHUH IS pEIeHUs
3aJa4; 3HAKOMCTBO C TIOHATHSIMH: 3aKOH OOJBIIMX YHCET, METOJbI
BBIOOPOUYHBIX HCCJIEJOBAaHUN; YMEHHE MPUBOIUTH IIPUMEPHI IPOSBICHUS
3aKoHa OOJIBIIMX YHUCEN B NMPUPOAHBIX M OOLICCTBEHHBIX SBICHHSIX; YMCHHE
OIIEpUPOBAThH TOHATUSMH: COYETaHNE, IEPECTaHOBKA, YUCIIO COYETAaHUH, YHCIIO
NEepecTaHoOBOK; OMHOM HpIOTOHA; yMEHHE PUMEHITh KOMOWHATOPHBIE (aKThI
U pacCyXIeHHs ISl PEIICHMs 33a/a4; OLEHUBATh BEPOSTHOCTU pEabHBIX
COOBITHH; COCTAaBIISATh BEPOSTHOCTHYIO MOJEIb W HWHTEPIPETHPOBATH

HOJ'IyLICHHHﬁ pe3ybTat

YMeHue onepupoBarh NOHATUSIMU: TOUYKA, MpsAMasi, MJIOCKOCTh, IPOCTPAHCTBO,
OTpPE30K, JIy4, BeJINYMHA YIJIa, IJIOCKUN Yroj, ABYrpaHHBIN YroJ, TpEXTrpaHHbIN
yroJl, CKpEIIMBAIOIIKECS MpsMble, MapajlIeIbHOCTh U MEPHEHAUKYIIPHOCTh
OpSMBIX M IUIOCKOCTEH, YroJl MEXIy MpsIMBIMH, Yroil MEXIy HIpsAMOi U
IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMHU, PACCTOSIHUE OT TOYKHU J10 TUIOCKOCTH,
paccTosiHuE MEXIy IpPSMBIMHM, PAcCTOSHUE MEXIY IUIOCKOCTSAMM; YMEHHE
UCIIONIb30BAaTh MpPH pPELIEHUU 3aJad U3yuyeHHble (AKTbl U TEOpPEMBI
IUIAaHUMETPHUH; YMEHUE OLEHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpA;
CTPOUTh MAaTeMAaTUYECKUE MOJENU C MOMOUIbI0 T€OMETPUYECKUX MOHATUH M

BCJIIMYHMH, PCIIAaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIYpbl, 00BEM (UTYDBI,
MHOTOTPaHHUK, IPAaBWJIbHBIM MHOIOIPAaHHUK, CEYEHHE MHOIOIpaHHHKa, KYO,
napajjenenunes, npusMa, nupampaa, Qurypa M IMOBEPXHOCTb BpallleHHs,
HWIMHIpP, KOHYC, ap, cdepa, Mmiomanas chepsl, IUIOMAAs MOBEPXHOCTH
OUpaMUbl, TPU3MBI, KOHYCa, LMIMHIpA, O0BEM Kyba, NPSMOYroJbHOTO
napajuiesienumne1a, TUpaMuIsl, TPU3MBbL, HWIMHIPA, KOHYyCa, I1apa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHMs KOHyCa W LWIMHAPA, MapaJJIEIbHbIE OCH HIIHU
OCHOBaHHUIO, CEUeHHue IIapa, IUIOCKOCTb, Kacaromascs cgepbl, HWINHIpPA,

KOHYCa, YMCHHC CTPOUTDH CCUCHUC MHOIr'OrpaHHUKa, I/I306pa)KaTL




MHOTOTPaHHUKH, QUTYpPbI ¥ IOBEPXHOCTH BPAIICHUS, UX CEYCHHS, B TOM YHCIIe
C TIOMOIIBIO DJJIGKTPOHHBIX CPEACTB; yMEHHE NPUMEHSIThH CBOMCTBA
FEOMETPUUECKUX (QUTYyp, CaMOCTOATENbHO (OPMYIUPOBATH OINpPEAEICHUS
U3y4aeMbIX (QUTyp, BBIABUTATh THUIOTE3bl O CBOWCTBAX W MPHU3HAKAX
reoMeTpuueckux Quryp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; YMEHHUE
MPOBOANTH KIACCH(PHUKAIUIO (UTYp MO Pa3IUYHBIM MPU3HAKAM, BBIIOTHSITH

HCO6XOI[I/IMI>Ie AOIIOJIHHUTEIIBHBIC ITIOCTPOCHUSA

11

YMeHue oneprupoBaTh MOHATUSAMHU: ABHKEHUE B IPOCTPAHCTBE, MapaAILICIIbHBIA
IIEPEHOC, CHMMETpHS Ha INIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOJ00MS, TOAOOHBIE (PUTYPHI; YMEHHE Paclio3HaBaTh PaBHBIC
U TO0J00HbIE (QUIypbl, B TOM 4YHCJIE B INPHUPOJE, MCKYCCTBE, apXUTEKTYpE;
HACIIOIB30BaTh I'€OMETPUUYCCKHE OTHONICHHUS IIPW PEIICHUM 3aJa4, HaxOIUTh
reOMEeTpUYECKUe BEIMYUHBI (JJIMHA, Yrojl, IUIOIaib, 00bEM) NpHU pELICHUU
3a7a4 M3 JPYTUX Y4eOHBIX MPEAMETOB M U3 PEATbHOM KU3HU; YMEHHUE
BBIUUCIIATh TE€OMETPUYECKHE BEIMYUHBI (JUIMHA, YroJ, IUIOIAdb, OOBEM,
IUIOLIA/lb TOBEPXHOCTH), MUCIIOJIb3YSl M3Yy4Y€HHbIE (POPMYJbl U METONbI, B TOM
YpCJIe: IUIOIIaAb ITIOBEPXHOCTH IIMPAMUIBI, IIPU3MBI, KOHYCa, IHMIIMHIpPA,
womanap cdepsl; 00bEM Ky0a, MPIMOYTOIBHOTO MapalIeIenuIesia, TUPaMUIbl,
OpU3MBbl, LWIMHAPA, KOHYCa, I1apa; YMEHUE HaXOIUTh OTHOLIEHHE O00BEMOB

noJJ00HBIX pUTyp

12

VYmenne ONCpHUpOBaTh IMOHATHAMHU: TMPAMOYTOJbHAsA CHUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpA HA YUCIIO, Pa3oKEeHHE BEKTOpa 1Mo 0a3uCy, CKASIPHOE
NPOM3BEICHUE, BEKTOPHOE MPOM3BEICHUE, YTOJ MEXKIY BEKTOPAMHU; YMCHHE
HUCIIOJIB30BAaTh BCKTOpHBIﬁ )51 KOOpI[HHaTHBIfI MECTO JJIA peuiCHus

TCOMETPHUYCCKUX 3ala4d U 3a1a4 APYTUX y‘le6HBIX mpeamMEeTOB

13

VYMeHne BpIOMpaATh MOAXOASIIMM METOJ ISl PeUIeHUs 3aJaud; MOHUMaHUE
3HAUMUMOCTH MaTEeMaTHKH B M3YUYEHUU MPUPOJHBIX M  OOIIECTBEHHBIX
IPOLECCOB W SIBICHUN; YyMEHHE pacro3HaBaTh MPOSIBICHHE 3aKOHOB
MaTeMaTHUKd B HMCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MATEeMATUUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKH




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 UYucia v BEIYUCICHUS
11 HarypasnbHblie u nienbie uncia. [Ipu3Haku AeTMMOCTH HENbIX YHCElT
12 Panmonanbubie yncna. OOBIKHOBEHHBIC U JECATUYHBIE IPOOH, IPOLIEHTHI, 0ECKOHEUHbIE
' MIEPUOINICCKHE POOH
13 Apudmerndeckuii KOpeHb HATypalbHOW cTeneHu. JIeHMCTBUsA ¢ apupMETHISCKUMHU
' KOPHSIMU HAaTypaJbHOW CTETIEHU
14 Crenenb ¢ nensiM nokasateneM. CTeneHb ¢ panuoHaJbHBIM Mokaszarenem. CBoiicTBa
' CTETICHU
15 CuHyc, KOCHHYC M TaHT'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC, apKTaHT€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
JeiictBuTenpHbie yncia. Apu(METHUECKUE ONEpPAlMi C JCHCTBUTEILHBIMU YHCIIAMHU.
1.7 [TpuGinKEHHBIC BBIYUCIICHHS, TTPABUIA OKPYTJICHHS, TIPUKUKA M OIICHKA pe3yJibTaTa
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BhIpaKeHUN
1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckne ypaBHEHHUS
2.4 [Toka3zarenbHble U TOrapupMUUYECKre ypaBHEHUS
2.5 Llenbie U IPOOHO-pAIOHAILHBIE HEPABEHCTBA
2.6 WppanpoHaibHbie HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHH M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeaeTnTeh MaTPHUIIbI




OyHKIUYU U TpapUKu

OyHKIUg, crmocodbl 3amanus GyHKuuH. ['paduk dyHknun. B3aumHO 00paTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIH
Ob6nacte ompeneneHuss W MHOXECTBO 3HaYeHMi QyHKkuumu. Hymm ¢ysknum.
3.9 [TpomexyTku 3HaKOMOCTOSHCTBA. [IpOMEKYTKHM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBbI
' U MUHUMYMbl (yHkuuu. HauOonbliee W HauMeHbllee 3HAUYeHHE (YHKIMM Ha
POMEXKYTKE
33 Crenennas pyHKIHS C HaTypaJbHBIM U LieJbIM Moka3zarenem. EE€ cBoiicTBa u rpaduxk.
' CaoticTBa U rpaduK KOpHsI N-Oi CTENEeHH
3.4 Tpuronomerpudeckue GyHKIMH, UX CBOWCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcUMITOTHI TpadukoB GyHKimidi. CBOMCTBA (PYHKIMIA, HEMTPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipou3BoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpumeHeHne TPOM3BOMHONW K HCCIEAOBAaHMIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 OKCTpeMyMbl. Haxoxnenne HauOOJBIIEr0 W HAWMEHBIIEro 3HAa4YeHUs (QYHKIUU Ha
oTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena 1 MOBEPXHOCTH BPALLECHUS

7.5

Koopaunats! 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: airedpa 1 Hayajia MaTreMaTudeckoro ananusa, 10 - 11 kiaccsr:
0a30BbIi 1 yriyosn€HHbIN ypoBHU : yueOHuk/ 1. A. Anumos, FO. M. Komsirus,
M, B, Tkauésa [u ap]. - 13-¢ u3z., crep. - Mockasa : IIpocsernienune, 2025

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Marematuka: anredpa 1 Hayaia MareMarudeckoro ananusa, 10 - 11 kiaccsr:
0a30BbIi U yTITyOJIEHHBINH YPOBHU. MeToIMYeCKre PEKOMEH AN K YICOHUKY
. A. Amumosa, FO. M. Komsiruna, H. E. ®énoposoii u np. Mockaa,
[Ipocsemenne, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://window.edu.ru/ - snekTporHas OMOIHOTEKA YUCOHUKOB U
METOJINICCKUX MAaTEPHUAJIOB.

2. https://fipi.ru/- ®enepanbHbIil HHCTUTYT MEAArOTHYCCKUX U3MEPEHUI.

3. http://window.edu.ru/window/catalog- xaramor Poccuiickoro
00pa30BaTeILHOrO MopTaa.

4. http://www.school.edu.ru- karamor «O0Opa3oBaTelIbHbIC PECYPCHI CETH
NutepueT niis 06111ero 00pa3zoBaHusy.

5. http://catalog.iot.ru- xaranor «lIkoabHBINA SHICKC.

6. https://resh.edu.ru/about- rocynapcteennas obpasoBaTenbHas miatdopma
«Poccuiickast 3IEKTPOHHAs IIKOJIa.

7. https://math-ege.sdamgia.ru- o6pa3oBareabHbIN TOPTAI IS TOATOTOBKH K
sK3aMeHaM 10 MpodUuILHOM 1 0a30BOM MaTeMaTHKE.

8. https://alexlarin.net- caiiT A. JlapuHa.

9. https://mathlesson.ru/node/890- perieHust TPEHUPOBOYHBIX BAPHAHTOB A.
Jlapuna OI'D u EI'D.

10. https://urok.1sept.ru- caiit «IlepBoe CEHTIOPS».

11. Inardpopma «AKmnace»
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