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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECHEeYMBAECT MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTrO Kypca OOydaromuecs OBIIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHHUS 3aKOHaMHM (U3UKH, XUMHH, OUOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke BpeMmsi oBiajieHHMEe aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMA U PacCy’KAaTh AEAYKTUBHO, MCIOJIB30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITENTFHOTO TOCTPOSHHUSI MaTeMaTHYECKUX MOJENEH peanbHBIX CUTYaIlUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbli Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATEIBHBIM TMOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEILHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKue TuHNM: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS W HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHUs: Ha YpOBHE CpEeIHEro o0Iero oO0pa30BaHUSA, €CTECTBEHHO JIOTOJHSSA
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEeMaTHUYECKU aHalIu3, TEOpUs MHOKECTB, MaTeMaTHyecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHUpOBaHKE HABBIKOB MCIOJIb30BAaHUS JAECHCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yHcia, YMEHUE JeNaTh NPUKHUJIKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HcCell. B KakxaoM M3 3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICYCHUE KOPHSA HATYpaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TPeACTaBICHUE O €IWHCTBE MATEMAaTHKH KaKk HayKH M e€ poiiu B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTpPEHO peIIeHHe COOTBETCTBYIOIMX 3amad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapamerpel. [lodydeHHBIE yMEHHS HIMPOKO HCHOJB3YIOTCS MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMIOJHATH  pacu€Ttel 1o  (opmyrnam, mpeoOpa3oBaHUs  PaLUOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOYyYarolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHN MaTepraina. M3ydeHue CTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaKk W C pEIIeHHEM ypaBHEHUH M HepaBeHCTB. llpu 3TOM OonbllIOe BHHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIINX BBIPAXATh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHalau3a» MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MUIomaan Quryp u oObEMBI Te, HAXOAUTh CKOPOCTH U
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKEe U UCKyccTBe. OOyuaromuecsi y3HaAIOT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KypC MIKOIBHOW MaTeMaTHKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMS  JIOKA3aTeJNbCTB.  3HAKOMCTBO  C  dJEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEeMaTUYeCKOTO aHalii3a, WHTEPIPETAIllii TIOJYYCHHBIX pe3yabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOFIOMATeIbHOCTh, YMEHHE HAaxXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaTIU3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JelictBuTenbHble  4ucia. PanuoHalbHBIE W UPPALMOHAIIBHBIE YHCJA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXo el (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JlecaTuuHble W HaTypajibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  LEJIbIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIagHBIX 3aad C MOMOILIbBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/ad M3 pa3lIMyHbIX 00JacTel HayKu M peabHOU
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynu QyHknuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M TpaduKwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTrPeccCUM Ul PELIEHUs peajibHbIX —3aJad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanuy HaJ MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABl PEUICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3Iu4HbIX O0JacTedl HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs IHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0  auddepeHIInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIIMHA 00yUJaOIIEeT0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HUI, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karollel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MIesATEeNbHOCTH, JTaloB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(]UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHHI 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 penieHus ydyeOHOW 3ajgadu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TAaKKe BbIIBUraTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a/1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH TPUUMHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHuu YYeOHbIX 3aJady, NPUHUMATh IeJdb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, TMPOLUEHThI, HWPPALMOHAIBHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TTPABUJIA OKPYTICHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOIOYJI€Ha, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHCICHHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHEe GOPMYIIbI ISl TPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHO3UIMUSA (QYyHKUMKA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeIbIM TOKa3zaTeneM, Ipa@uk CTeNeHHOW (YHKUHUU C HATypajJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IMOKa3aTelbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHbIE (PYHKIUU, TOYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBATH TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIHLCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IENbIX YHUCEN, WUCIOJb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOO/IHO ONEpUPOBATH IMOHATHUSMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (OpMe, BBHIMOIHATH apUPMETHUECKUE ONepalii ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.



YpaBHeHHS U HEpaBeHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJIbHBIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYILECTBISATh OTOOp KOpHEW IMIpU pEHIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpUPOBATh MOHATUSAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, HPPALMOHAJIBHBIX, TTOKAa3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarhb palMOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTeIIbHEBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

NPUMEHSATH TpadUuecKrue METObI ISl PEIICHHS] YPAaBHEHUI M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKEHNs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHIOJIB30BAHMEM ammapara anreOphl,
UHTEPIIPETUPOBATH ITOJyYECHHBIN pE3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOW MJIOCKOCTH;

CBOOOZIHO  OMEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHX
yHKUMH;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIEE 3HAU€HUsI (PYHKIIMM HENPEPBHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlEero pEeleHus B
NPUKIIAJHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-JKOHOMHMYECKHX, 3ajadax, I



ONpENENEHUs] CKOPOCTH U YCKOPEHHUs Mpolecca, 3aJaHHOTo (HopMysoN wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBINI
WHTErpall, HAXOAWTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH
uHTterpai no gpopmysie Herotona-JIeitonuna;

HAXOAMTD IJIOIAN TIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

MMETh IIPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM Ha NPUMEDPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernueckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 5 ’
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparmonaibHbIe, TOKA3aTEIBHBIC H 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHATBHBIX, HPPAITTOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 5
3HaHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHOkeCTBO, onepaluu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara JIJisl peleHus 3a1a4
Pannonansueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
Panmonaneubie uncna. OOBIKHOBEHHBIC U
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
penieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
8 JleicTBuTeNnbHBIE UKciia. PalimonanbHbIe U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepanuu c 1
JIEHCTBUTEILHBIMU YU CIIAMH
10 Mopynb AeiCTBUTENBHOTO YHCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHoOTro4JIeHBI ¢ TeNbIMEA KO3 QHUIIHeHTaMHU.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

20

21

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIxX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUI

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3aumuo obpathbie pynkiun. Kommnosumus
byHKIMI

26

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTp onpeaeneHus: 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (DYHKIINU.
[Tepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpauKoB THX QYHKIUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

33

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATYpaIbHBIM U

35 eJIbIM moKasareiieM. E€ cBolicTBa U
rpaduk

36 Kontponsnas padora: "Crenennas
dbynaknus. E€ coiicTBa u rpadguk”

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HATypaJIbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKECHHIA,
COJepKAINX CTETIEHN U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKCHHIA,
COJIepKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepKalUX CTENIEHH U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPATUOHATTEHBIX
yYpaBHEHUHU
Wppanmonansusie ypaBaeHusi. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IBI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIILHBIX YPABHEHUN

PaBHOCHIEHEIC INEpEX0Abl B pCIICHUHU

46 UPPALMOHATBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PELICHUH
UpPpalMOHATILHBIX YPAaBHEHHM

48 PaBHOCUIIbHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHS N-Oi CTENEHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponbHast padora: "CBolicTBa 1 rpadpux

51 KOpHsI n-oii ctenenu. MppanuoHanbHbie
ypaBHeHHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 Crenens ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ CBOICTBA

55 [TokazarenbHas pyHKIMS, €€ CBOMCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKIUN A5
pelieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

58 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METOBI pEIICHUS MTOKa3aTEIbHBIX 1
ypaBHEHUI
[Toka3zaTtenbHble ypaBHEeHUs1. OCHOBHBIE

60 METOBI pEIICHUS MTOKa3aTEIbHBIX 1
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CpoiicTBa norapudpma 1

64 Jlorapudm ymncna. CoicTBa jJorapudpma 1

65 JlecaTu4HbIE U HATypaJIbHBIC JTOTapH(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1
rpadux

79 Hcnons3oBanue rpaduka GyHKIUU A5 1

peueHust ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI pEIIeHUs JToTapu(HPMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTAPUPMUIECKUX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
Jorapu(pMHUUECKUX YpaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
norapu(pMHUECKUX YpaBHEHHMA

79 Konrtponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHYECKIX

(GyHKIIMI YUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeIeJICHUE TPUTOHOMETPHUCCKUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

98 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHIA 1
KonTtponbhas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS 1

nocJieroBarenbHOCTEN. MeTon




MaTeMaTUYECKON MHAYKLINU

MOHOTOHHEIE U OTpaHNU4YCHHBIC

103 MoCIieI0BaTENbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CymMma 0eCKOHEYHO yOBbIBArOIICH
FEeOMETPUUECKON MPOTrPECCHH

108 JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
pEaNIbHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114 CaoiicTBa (h)yHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB




MGTOH HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Omnpenenenne, GU3HMUSCKUANA CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKITUN

195 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIIMHN

126 [Tpou3BoaHbIE DIIeMEHTAPHBIX (QYHKIUN

127 [Tpon3BoIHBIE 37IEMEHTAPHBIX PYHKIUI

128 [IpousBogHast CyMMBI, IIPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UINH ()yHKIIHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHEe, CUCTEMATU3AINS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIeIOBaHUIO (PYHKIIHM Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GYHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxnenne HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxnenne HanOOJIbIIEro U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKIMN Ha OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOU
(GyHKIIMM Ha OTpe3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaXO0JKJICHUS] HAMJTYYILEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJIEHUS HAUJTY4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 Konrtponsnas pabdora: "HccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (PYHKIMH.
[IpaBuia HaX0XXJEHUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 3NIeMEHTAPHBIX (YHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICIT
UHTErpana

97 Brruncnenue onpenea€HHOro nHTerpaa
o gopmyne HeroTona-JleiiOnumna

28 Brruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JIeiiOnuna

29 [TpumMeHeHMe UHTErpana A1 HaXOXKAECHUS
iouaiel IIoCKUX Guryp

30 [IpuMeHeHHne UHTErpaia 11 HaXOXKACHUS
00BbEMOB IreOMETPUYECKHX TeTl

31 [Ipumeps! pemienuit AudpepeHnnanbHbIX

YpaBHEHUI




[Tpumeps! pemennii quddepeHraIbLHbIX

32 .
ypaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MTOMOIIIBIO
Qg QepeHInanbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpuueckue GyHKIUHU, UX
CBOMWCTBA U IrpapuKu

36 Tpuronomerpuieckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUHU, UX
CBOMWCTBA U IrpapuKu

38 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U IrpapuKu

39 Tpuronomerpuveckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUdeCKUX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKAa3aTeIbHBIX HEPABESHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanroHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaAIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHUS
UppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIbI pEeLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTebHbIE U JJorapudMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmernaeckue onepauu ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII AJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHue MpU3HAKOB AETUMOCTH
LEJIbIX YUCell

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LENbIX YUCell

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucesnr: HOJl u HOK

88 [IpumeHneHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

89 [TpumMeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIbIX YUCEII: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 LeBIX YUCell: anropuT™ EBkinaa mis
peleHus 3a/1a4 B IeIbIX YUcIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW palliOHaJIbHBIX YPABHECHUN

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH UPPAITHOHAIIBHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 00acTeil HayKH U peabHOM
KHU3HH, UHTEPIPETaLns OTYy4EHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 00acTeil HayKH U peanbHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB
KonTponbnas padora: "CucreMbl

104 palOHAaIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanmsHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WpparmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrne HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIENIEH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciieoBanue
118 MaTEeMaTHYECKUX MOJENIEN peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN

C rapaMeTpamMu

HOCTpoeHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJEIIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

120 KonTponbnas pabora: "3amnauu ¢
napameTrpamu"

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"

122 [ToBTOpenue, 0600IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHU"

[ToBTOpenue, 06001IeHNE,

124
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125 [ToBTOpenue, 0600MIEHNE,
cucteMaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 060061IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIEHNE,

129 cuctemMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 0600IEeHNE, 1
cucTeMaTu3anus 3Hanuii: "OyHxun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 Hrorosas koHTpobHAs paboTa

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 06001IEHNE, 1
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOr0
pe3yJabTaTa

IIpoBepsieMble MpeMeTHbIE Pe3YJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa30BaTeJILHOM MPOrPaMMBbI CPeIHEr0 0011Eero
oOpa3zoBaHust

1

Yucina 1 BBIYUCICHUS

1.1

OHCpI/IpOBaTB IMOHATHAMU: PALUOHAJIBHOC H IICﬁCTBHTGJ'IBHOC
qucCio, OOBIKHOBEHHAS U ACCATHUYHAas I[p06b, IMPOOCHTHBI

1.2

BbINonHATE apupMeTHYecKUe onepanui ¢ paluoHaJIbHBIMU U
JNEUCTBUTEIBHBIMU YUCIaMU

1.3

BeimonHaTe npuOnmkEHHBIC BBIYUCICHUS, HCTIOJIB3YS MpaBUiIa
OKpYTJICHUs, [IeJlaTh IPUKUAKY W OLEHKY pe3ysbTara
BBIYKCJICHUM

1.4

OnepupoBaTh MOHATHSIMU: CTENEHb C LEJIBIM IOKA3aTeIeM,
cTaHaapTHas ¢opma 3aMucu JIeUCTBUTEILHOTO YUCia, KOPEHb
HATypaJbHOW CTENEHM;, HCIOJIb30BaTh MOAXOMISIIYI0 (hopmy
3alACU JEUCTBUTEIIBHBIX YHMCEN ISl PELICHUSI MPAKTHYECKUX
3a71a4 ¥ MPEICTABICHUS JaHHBIX

1.5

OnepupoBarh MOHATUSIMHU: CHUHYC, KOCHUHYC M TaHIEHC
IIPOU3BOJIBHOTO YIJIa; HCIOJb30BaTh 3alCh IPOU3BOJIBHOIO
yTiia yepe3 oOpaTHbIC TPUTOHOMETPUYECKHUE QYHKIIMU

YpaBHEHUS 1 HEPABEHCTBA

2.1

OnepupoBath MOHSATUSIMU: TOXJECTBO, ypaBHEHHUE,
HEPAaBEHCTBO, II€JI0€, pPalMOHAJIbHOE, HPPALHUOHAIBHOE
ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHHUE

2.2

BrimonsaTh npeoOpa3oBaHus TPUTOHOMETPHUUECKUX
BBIPAXEHUHU U pelIaTh TPUTOHOMETPUUECKHE YPABHEHUS

2.3

BoinonuaTe  mpeoOpa3oBaHus LENbIX, pPalUOHAIBHBIX H
UPPALMOHAIBHBIX BBIPAKEHUM W pellaTb OCHOBHBIC THIIBI
LEIbIX, PALMOHAIBHBIX WU WPPALMOHAIBHBIX YPaBHCHUN U
HEPABEHCTB

2.4

[IpuMeHATh ypaBHEHHUS M HEPABEHCTBA Il  PEHICHUS
MaTEeMaTUYECKUX 3a7a4 W 3aJady W3 pas3IuyHbIX obnacteit




HAyKHU U peasIbHOM KU3HU

MOI[GJ'II/IPOBaTL PCAIBHBIC CHUTyallUM Ha A3BIKC aJII‘C6pI)I,
COCTaBJIITH BBIPAKCHH, YpPaBHCHUA, HCPAaBCHCTBA I10

25 YCIIOBUIO 3aj[auM, HUCCJIEAOBATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM armmapara aareOpsbl
3 OyHKIUU U TpaduKu
OnepupoBaThb TOHATUAMHU: (YHKIHUS, CHOCOOBI 3aJaHus
3.1 dbyHKIIMKA, 00JIACTh OMpPENeNIeHUs W MHOXKECTBO 3HAYCHUU
bynkuuu, rpadgux GyHKIMHA, B3aUMHO 0OpaTHbIe (QYHKIINH
39 OnepupoBaTh MOHIATHAMHU: YETHOCTh U HEUETHOCTH (DYHKITHH,
' HyJIA (DYHKITUH, POMEKYTKH 3HAKOITOCTOSTHCTBA
3.3 Hcnons3oBath rpa@uku GyHKIMM 1715 pelIeHUs ypaBHEHUI
Crpouts ® uuTaTh TrpaduKud  JUHEHHOW  QyHKIMH,
3.4 KBQIpaTUYHOW (YHKIHUU, CTEIEHHOW (DYHKIIMU C LEIBIM
noKasaresieM
Ucnonw3oBate rpaduku  QyHKIUN 019 MCCIEAOBaHUS
35 IPOLIECCOB U 3aBUCUMOCTEH TPHU PEIICHUH 3a7a4 U3 JPYTuX
' y4eOHBIX TMPEIMETOB MW pPEAJIbHOW KU3HH, BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXIY BETMUYNHAMU
4 Hauana maremaTtudeckoro aHanusa
41 OnepupoBath MOHSITUSIMH: MOCTIEI0BATEIHHOCTD,
' apudmeTryecKkas u reoMeTpruIecKast IpoOTPECCHH
OnepupoBaTth  MOHSTUAMU: OECKOHEUHO  yOBIBaroIas
4.2 reoOMeTpUYeCcKas Mporpeccus, cyMma 0ECKOHEYHO yObIBatoUei
reOMEeTPUUYECKOI Mporpeccuu
4.3 3ajaBaTh MOCIEI0BATCILHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonbs30BaTh CBOMCTBA IOCIIEIOBATEIBHOCTEN U MIPOTPECCUI
' JUTS pEIICHUST PeaNIbHBIX 3a7a4 MPUKIIATHOTO XapaKkTepa
5 MHoecTBa U JIOTHKA
51 OnepupoBaTh TOHITUSAMH: MHOXECTBO, OTEpAllMU  HaJ
' MHOKECTBAMH
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar i
5.2 OTHCAHUS PEAThHBIX MPOIECCOB W SBJICHUH, MPHU PEIICHUH
3a/1a4 U3 Jpyrux y4eOHbIX MPEIMETOB
5.3 OnepupoBath NOHATUAMU: ONPEAEIICHUE, TEOPEMA, CIEICTBUE,




J0Ka3aTCJIbCTBO

11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yjabTara
1 Yucna u BIYUCIIECHUS
OnepupoBaTh MNOHATHSMM: HaTypaJbHOE, LEJI0€ YHUCIO; HCIOIb30BaTh
11 OPU3HAKU JAETUMOCTH LENBbIX YHCel, pa3joKEeHHWEe YHuClla Ha HpOCThbIe
MHOXHTENH JUIs PEeLIeHUs 3a1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHb C PALlMOHAJIBHBIM [TOKA3aTEIeM
13 OnepupoBaTh HOHATHAMHU: JIorapudM 4ucia, AECATUYHbIE M HaTypalbHbIE
' norapupMbl
2 YpaBHEHUS U HEPAaBEHCTBA
[IpumensaTs cBoiicTBa CTemeHM s [PeoOpa3oBaHUsI  BBIPAKEHUH,
2.1 ONepUpOBaTh MOHATUSAMHU: IIOKA3aTeIbHOE YpaBHEHHE U HEPAaBEHCTBO;
pelaTb OCHOBHBIE TUITbI TOKAa3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BremonHasTe  TIpeoOpa3oBaHUsl BBIPAKEHHH, COJEPKAIIUNX JIOTapH(MBI;
2.2 ONEepUpPOBaTh MOHATUSAMU: JIOrApU(PMUYECKOE ypaBHEHUE U HEPaBEHCTBO;
pemaTh OCHOBHBIE THITBI JIOTAPU(PMHIUECKUX YPAaBHEHUH 1 HEPABEHCTB
2.3 HaxonuTh pemeHus npocTeHImX TpUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelleHHE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH U1 PEelICHUs PAKTUYECKUX
3a1a4
95 Haxonute pemreHns npoCcTEHIINX CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX
' YpaBHEHMI U HEPABEHCTB
MonenvpoBaTh peanbHblE CHTyallMd Ha S3bIKE anreOpbl, COCTaBIAThH
2.6 BBIpQXECHHS, YpaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI MO YCIOBHUIO 33/ayH,
HCCJIEIOBATh MOCTPOSHHBIE MOJIENIN C UCTIOJIb30BaHUEM arrapaTa anreopbl
3 OyHKIMY 1 TpaduKu
OnepupoBaTh MOHATUAMH: TepHoAMYEecKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUH, TOYKH IKCTpeMyMa (YHKIMH, Haubosbliee U
' HaMMEHbIIIee 3HAa4eHUs (QYHKIMHM HA TMPOMEXKYTKE; HUCIOJIb30BATh WX JUIA
uccienoBanus QyHKINH, 3aJaHHON TpapuKoM
OnepupoBaTh NOHATHAMH: TpapUKU MOKA3aTEIbHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPUUYECKMX (DYHKIMI; un300pakaTh HUX Ha KOOPAWHATHOMN
TUIOCKOCTH M UCTIOJIb30BATH JIJIsl pEIICHUS YpaBHEHHUI U HEPaBEHCTB
3.3 N3o6paxaTh Ha KOOPJMHATHON MJIOCKOCTU Tpa(pUKH JIMHEHHBIX ypaBHEHUH




" UCTIOJIB30BAaTh UX IJId PCIICHHUA CUCTCMBI JIMHEWHBIX ypaBHeHI/II\/'I

Hcnonw3oBarhk Tpaduku (GyHKIUHA 7T UCCICIOBAHHS MPOIECCOB U

34 3aBUCHUMOCTEN U3 APYruX YIeOHBIX AUCIUTUIINH
4 Hauaya maTreMaTHUeCKOro aHalIn3a
OnepupoBaTh MOHATUSMU: HENPEPBIBHAS (PYHKIIHS, TPOU3BOIHAS ()YHKITUH;
4.1 UCTIOJIB30BaTh TE€OMETPHUUCCKUN U (DU3MYECKHI CMBICT TPOW3BOIHOW JUIS
peleHHs 3a1a4
42 Haxomute  mpoW3BOAHBIE  JJIEMEHTAPHBIX  (YHKIUH,  BBIYUCIATH
' MIPOU3BOTHBIC CYMMBI, IPOU3BEACHHUSI, YACTHOTO ()YHKITUI
Hcnonp30BaTh  TPOU3BOAHYIO I HUCCICOOBaHWS  (QYHKIMH  Ha
4.3 MOHOTOHHOCTh M JKCTPEMYMbI, IPUMCHSTHh PE3yJbTaThl HCCIICIOBAHUS K
MIOCTPOCHUIO TpapuKOB
44 Hcronp30BaTh MPOU3BOJAHYIO IS HAXOXICHUS HAWJIYYIIETO PEIICHUS B
' MIPHUKJIATHBIX, B TOM YHCJIE COIUAITBHO-DKOHOMUYECKHX, 3a7a9ax
45 OnepupoBaTh MOHATUSMHU: TepBooOpa3Hass M HHTErpaji; I[OHUMATh
' TCOMETPUYCCKUHN ¥ (PU3HYCCKHI CMBICIT HHTETpajia
46 HaxomuTs nepBooOpa3Hbie 2IEeMEHTAPHBIX (YHKIIHH, BBIYHCIISATH HHTETPAI
' o popmyne Herotona — Jleitbuuna
47 Pematpr mpukiagHbIe 33/7a4M, B TOM YHCJIE COIHATBLHO-YKOHOMHYECKOTO U

(u3ndecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHUECKOTO aHAIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepHeMLIﬁ JIEMEHT COAECPKAHUNA

Kon
1 Uucna v BEIYUCICHUS
PaunonansHbie yncna. OOBIKHOBEHHBIE U IECSTHYHBIE TPOOU, MPOLEHTHI,
OECKOHEYHbIE NEPUOANYECKHE IpoOu. Apu]METHUECKHEe oIepauuud ¢
1.1 | pauMOHAJIBHBIMU 4YHCJIaMH, NOpPeoOpa30BaHUS YHCIIOBBIX BBIPAKEHUU.
[Ipumenenue npoGeil U MPOLEHTOB AJIs PELICHUs MPUKIAIHBIX 3a7a4 U3
Pa3IMYHbIX OTPACIIEN 3HAHUU U PEATIbHOU KU3HU
JlelicTBUTENbHBIE 4YuMCla. PalmoHambHbE W HUPPALMOHAIBHBIE YHCIA.
19 Apudpmernueckue — omepauud € JCHCTBUTENIBHBIMM  YHUCJIAMHU.
' [Tpubnu>kEHHBIE BBIYUCIICHUS, PABUIIA OKPYTJICHUSI, TPUKUIKA U OIICHKA
pe3yJibTaTa BEIYUCIEHUN
Crenenb ¢ 1uensiM nokazatenem. CraHmaptHas ¢opma  3amnucu
13 JEUCTBUTENHHOTO uncia. Vcnonb3oBaHue moaxojsiiedt ¢hopMbl 3amucu
' JNEUCTBUTENBHBIX YHUCENI JUIA PELICHUs] IPAKTUYECKUX 3aJa4 U
pPEACTaBICHUS TaHHBIX
14 ApudmMernuecknii KOpeHb HaTypaJbHOW creneHu. JledictBus ¢
' apu(pMETUIECKUMH KOPHSIMH HATypaJIbHON CTENEHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
ApKKOCUHYC, ApKTAHIE€HC YUCIJIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 | ToxmecTBa U TOXJICCTBEHHBIC MPEOOPA30OBAHMS
59 [IpeoOpazoBaHue  TPUTOHOMETPUYECKUX  BbIpaxkeHUH.  OCHOBHBIC
' TPUTOHOMETPUUYECKHE (POPMYIIbI
23 YpaBHEeHHE, KOPEHb YpaBHEHUs. HepaBeHCTBO, pElIEHUME HEPABEHCTBA.
Meron nHTEpPBAIOB
2.4 | Pemenue uenbix U JpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue nuppallmoHaIbHBIX YPaBHEHUI 1 HEPABEHCTB
2.6 | PeuieHue TPUroHOMETPUUECKUX YPABHEHUN




57 [IpumeHeHre ypaBHEHMM W HEPABEHCTB K PELICHUIO MaTeMaTHUYeCKHX
' 3a/1a4 U 3a]1a4 U3 pa3IMYHbIX 00JacTel HayKH U pealbHOM KU3HH
3 OyHKIMHU U Tpauku
31 OyHKIMsA, cmocoObl 3amanus GyHknuu. ['paduk (yHkmuu. B3anmuo
' obpatHble QYHKITUN
Obnacte ompeneneHus W MHOXKECTBO 3HaueHudd ¢yHkiuu. Hymu
3.2 | ¢yskmuu. I[IpoMexyTku 3HAKOMOCTOSHCTBA. YETHBIE W HEUYETHBIC
byHKIIAN
33 CrenenHas (pyHKIMS C HATypaJIbHBIM M IIEJIbIM MOKa3aTesneM. E€ cBoiicTBa
' u rpaduk. CBolicTBa U rpa@uk KOpHS N-OM CTENEHU
3.4 Tpuronomerpudeckasi OKpy>KHOCTb, OINpPENEICHUE TPUTOHOMETPUUECKUX
' (GYHKIHH YMCITOBOTO apryMeHTa
4 Hauvana maTematuyeckoro aHaamnsa
41 ITocnenoBaTenbHOCTH, cnocoObl  3aJaHus  IIOCJIEIOBATEILHOCTEM.
' MOHOTOHHBIE OCIEA0BATEIILHOCTH
Apudmernueckass W reomeTpuueckas — nporpeccuu. beckoHedHO
yObIBaromasi reoMmerpuueckas mnporpeccus. CymMma  OECKOHEYHO
4.2 | yObBaromeil reomeTrpuueckod —mporpeccun. Dopmyna  CIOXKHBIX
npoueHToB. Mcnonp3oBaHue mnporpeccuu Ajsi pelieHus peajbHBIX 3a1ad
MPUKIIATHOTO XapaKTepa
5 MHoXecTBa U JIOTHKa
MHO»XecTBO, onepaluy HaJ MHOkKecTBaMu. Jlnarpammel Diiniepa — BenHa.
5.1 [IpuMeHeHrne TEOpPEeTUKO-MHOKECTBEHHOTO —ammaparta Juisi ONUCaHus
' pEAIbHBIX TMPOLIECCOB M SIBJICHWMA, MPH pEHICHHH 3aJad W3 JPYyTux
y4eOHBIX NMPEAMETOB
5.2 | Ompenenenue, Teopema, CIeJCTBUE, T0KA3aATEIHCTBO
11 KJIACC
Kon IIpoBepsieMbIH 3JIEMEHT COACPKAHUSA
1 Uucna v BIYUCIICHUS
1.1 | HarypasubHnble u uemnble uncina. [Ipu3Haku JeIMMOCTH LETBIX YHCeT
1.2 | Crenensb ¢ pallioHaIbHBIM MOKa3areaeM. CBOMCTBA CTENIEHU
1.3 | Jlorapu¢m uncna. JlecsTuUHbIE U HaTypalIbHbIE JOTapUPMBI




VYpaBHEHUs U HEPABEHCTBA

2.1 [IpeoOpazoBaHne BRIpAKECHHH, COJIEPKAITUX JTOrapu(MbI
59 [TpeoOpa3zoBaHne BbIpaX)EHH, COEPIKALINX CTENCHH C PAIIMOHAIBHBIM
' roKasareaeMm
2.3 | IIpumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
2.4 | Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 | Jlorapudmuueckue ypaBHEHHUSI U HEPABEHCTBA
26 CucremMpl JUHEHHBIX YypaBHEHMH. PelieHue npukiIagHbIX 3a7ad ¢
' ITOMOIIBIO CUCTEMBI JINHEMHBIX YPaBHEHUIN
2.7 | Cucrtembl M COBOKYITHOCTH PAallMOHAJIBHBIX YPaBHEHUI U HEPABEHCTB
[IpumMeHeHnEe ypaBHEHUW, CUCTEM W HEPABEHCTB K PELICHUIO
2.8 | MareMaTHMYeCKHX 3aJady M 3aJad M3 Pa3IM4HbIX 00JIacTell HAyKU U
pEabHOM KU3HU
3 ®yHKIMU U TpaduKu
Oynkuusa. Ilepuoanueckue ¢yHknuu. I[IpoMexyTkKM MOHOTOHHOCTH
3.1 ¢byHkuuu. MakcuMymMbl W MUHUMYMbl QyHKuud. Haubonbiiee u
HauMEHbIIIee 3HaYeHHe (PYHKIIUU HA TIPOMEKYTKE
3.2 Tpuronomerpuueckne QPyHKIUU, UX CBOMCTBA U TpaPuKu
3.3 | TloxkasarenbHas u norapudmuydeckas GyHKIIUU, UX CBOMCTBA U rpaduKu
34 Hcnonb3zoBanue rpapukoB GYHKUUA [ pEUIeHUs YpaBHEHUH U
' JIMHENHBIX CHCTEM
Hcnonp3oBanue rpagukoB (QyHKUMN JJIsI UCCIIENOBAaHUS MPOLIECCOB U
3.5 | 3aBUCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpU PEHICHUM 33a7a4 U3 JAPYTHX
y4eOHBIX TIPEAMETOB U peaTbHON KU3HU
4 Hauana matemaTnyeckoro aHaiansa
4.1 HenpepoiBable (yHKIMHA. MeToa MHTEPBAJIOB /Jisl PEIICHHs] HEPABEHCTB
4.2 [IpousBoanass ¢ynkuuu. ['eomeTpuueckuii U (U3HUECKUI CMBICI
' IIPOM3BOTHOM
43 [IpousBoaHbie dieMEHTApHBIX (QYHKIUNA. DOpMyNIbl  HAXOXKICHUS
' IPOU3BOJHON CyMMBI, IPOU3BEACHMS U YACTHOTO (DYyHKIUIA
[IpumeneHre  TPOM3BOJHOW K  HMCCIAEAOBaHWIO  (PyHKIMHA  Ha
4.4 | MOHOTOHHOCTh U OKcTpeMyMmbl. HaxoxkneHue HamOOJbIIET0 H
HAaUMEHBIIIETO 3HAYEHUS (PYHKIIMH Ha OTPE3KE
4.5 | TlpumeHeHHe MPOU3BOIHOM ISl HAXOXKICHHUS HAUIYUIIETO PEIICHHS B




NPUKJIAJHBIX 3a7a4aX, JJIs ONMPEIesICHUs] CKOPOCTH MPoLiecca, 3aJaHHOTO
dbopmyoii umu rpaduKoM

4.6

[TepBooOpa3zHas. Tabmauiia nmepBooOpa3HBIX

4.7

WuTerpan, ero reoMeTpuueckuii u ¢usnueckuid cmbicia. Bwrumcienue
uHTerpaia no gpopmysne Herotona — Jleiionuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsieMOro
TpeOOBAHUA

IIpoBepsieMble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrPaAMMBbI
cpeaHero oomero o0pa3oBaHus

Biianenue meToaMy J10Ka3aTeabCTB, AJITOPUTMAMH PELLICHHUS
3aj1a4; yMeHue (opMyJMpoBaTh U ONEPUPOBATH MOHATUSAMHU:
ONpENEIEHUE, aKCUOMa, TEOpeMa, CIIEICTBHE, CBOMICTBO,
MPU3HAK, JOKAa3aTelIbCTBO, PAaBHOCUJIbHBIE (DOPMYIUPOBKH;
NPUMEHATh HUX; yMeHue (QopmyaupoBaTb oOOpaTHOE H
MPOTHUBOIIOJIOKHOE YTBEPKACHHE, NPHUBOJAUTH NPUMEPHI H
KOHTPOPHUMEPBI, HCIOJB30BATh METOJ  MaTeMaTH4YE€CKOU
UHAYKIUU; TPOBOAUTH JIOKA3aTEJIbHBIE PACCYXKACHUS MpU
pelieHnun 3aJad, OLEHHMBATh JIOTMYECKYIO MPaBUIbHOCTh
pacCcyXJIeHUI; YMEHHE ONEPUPOBATh MOHATHSIMU: MHOKECTBO,
NOJIMHOXECTBO, OIEpalMy HaJ MHOXECTBAMH;, YMEHHE
UCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBI — ammapar i
ONMCAaHMUs PEAIBHBIX IMPOLECCOB M SBJICHUN M NPU PELICHUN
3aja4, B TOM YHCII€ U3 IPYrHX y4eOHBIX MPEIMETOB; YMEHHUE
ornepupoBaTh MOHATUSAMU: Tpad, CBI3HBIN Tpad, 1epeBo, LUK,
rpad Ha MJIOCKOCTH; YMEHHUE 3a/JaBaTh WU ONUCHIBATH rpadbl
Pa3IMYHBIMK CIIOCOOAMHU; UCIIOJIB30BaTh rpadbl MPU pelICHUN

3a1a4

YMeHne onepupoBaTh MOHATUAMU: HATYPAIbHOE YUCIIO, LETO0E
YUCJIO0, CTENIEHb C LEIBIM [T0KA3aTeIeM, KOPEHb HAaTypalbHON
CTENEHU, CTENIEHb C PALMOHAIBHBIM IIOKA3aTEJIEM, CTENEHb C
JNEUCTBUTENBHBIM [IOKA3aTeaeM, JIorapudM 4Yucia, CHHYC,
KOCUHYC ¥ TAaHI€HC MPOMU3BOJIBHOIO YHCIA, OCTaTOK IIO

MOAYJIXO, PpadUOHAJIBbHOC 4YHUCIIO, HPPAIUOHAJIBHOC YHCIIO,




MHOECTBa HATypalbHBIX, ETbIX, paImoOHAIbHBIX,
JNEUCTBUTEIHHBIX YHCET; YMEHHE WCIOIb30BaTh NPHU3HAKH
JENMMOCTH, HAaWUMEHBIINN OOIMWNA JEIUTeNIh W HaWUMCHbIIIEEe
oOmee KpaTHOe, anropuTM EBKIMAa mpu permieHud 3aiad;
3HAKOMCTBO C Pa3jIUYHBIMA TO3UIIMOHHBIMH CHCTEMaMH
CUMCIICHUS; YMEHHUE BBITIOJNHATh BBIUUCICHUE 3HAYCHUA U
npeoOpazoBaHusl BEIPAXEHUI CO CTETICHAMHU U JIorapupMaMu,
npeoOpa3zoBaHus IPOOHO-PAMOHATBHBIX BEIPAKECHUI; YMEHUE
OTepupoBaTh MOHSATUSMU: MOCJIEIOBATEIHHOCTD,
apudpMeTnyecKkas MpOTrpeccus, reoMeTpuyeckas Mporpeccus,
OecKOHEYHO yObIBalomias TreoOMETpUYECKas IMPOTPECcCHs;
YMEHHE 3a/1aBaTh I[IOCJIEIOBATEILHOCTH, B TOM YHCIE C
MTOMOINBIO PEKYPPEHTHBIX (OPMYN; YMEHHE OIEPHUPOBATH
MTOHSATUSMH: KOMITJIEKCHOE YHUCIIO, COTIPSDKEHHBIE
KOMITJICKCHBIE YHCIIa, MOIYJIh M apPTYMEHT KOMILUIEKCHOTO
gucia, opMa 3amucy KOMIUIEKCHBIX Yucel (reoMeTpudecKas,
TPUTOHOMETPHUUECKAS u anredpanyeckasi); yMETh
IPOU3BOIUTHh apUPMETHUECKUE NEHCTBUS C KOMILIEKCHBIMU
YUCJIaMH; TPUBOJIUTH MPUMEPHI HCTIOIB30BAHMS KOMITJIEKCHBIX

Yyucell; ONEpUpOBaTh MOHATUSIMU: MaTpuua 2X2 u 3x3,

OIPEICITUTEIb MaTpHIIbI, F€OMETPUYECCKUI CMBICJI
OIPEICTUTEIIS

Ymenue OIEpUPOBATH MMOHSATHSIMMU: palMOHAIBHBIE,
VppaLMOHAIBHBIE, IOKa3aTeJbHbIE, CTETICHHBIE,

gorapuMUYECKUe, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CHUCTEMbI; YMEHHUE ONEPUPOBATH NOHATUSIMU:
TOXJIECTBO, TOXIAECTBEHHOE TMpeoOpa3oBaHKe, ypaBHEHUE,
HEPAaBEHCTBO, CUCT€Ma  YpaBHEHUHM U  HEPABEHCTB,
PaBHOCUJIBHOCTh YPAaBHEHHM, HEPABEHCTB U CUCTEM; YMEHUE
pelaTe ypaBHEHUs,, HEPABEHCTBA U CHUCTEMBbI C IOMOIIbIO

pa3IMYHBIX MNPUEMOB; pellaThb ypaBHEHUs, HEPABEHCTBA U




CHUCTEMBI C ITAPAMETPOM; IPUMEHATH YPAaBHEHUS, HEPABEHCTBA,
MX CUCTEMBI Ul PEUICHUs MAaTeMaTUYECKUX 3a/1a4d U 3aJ1ad U3

pa3IMYHBIX 00JACTEN HAYKU U PEATbHOM )KU3HU

YMeHue omnepupoBaTh MNOHATHAMH: (YHKIUS, YETHOCTh
(GYHKIIMH, TNEPUOJUYHOCTh  (PYHKIIMH, OTPAaHUYEHHOCTD
(YHKIIMH, MOHOTOHHOCTh (DYHKIHH, SKCTpeMyM (QYHKIUH,
HauOoJIbIIeE W HaWMEHbIlee 3HAYeHUs (YHKIMH Ha
MIPOMEKYTKE, HeNpepbIBHAsA (YHKLHA, aCUMOTOTHI rpaduka
GyHKUMM, TIepBas W BTOpas MNpou3BOAHAs  (YHKIIHH,
F€OMETPUYECKU U  (PU3WYECKHd CMBICI MNPOU3BOJHOM,
nepBooOpa3Hasi, ONpeaeNEHHbIN UHTErpall; YMEHUE HAaXOJIUTh
acUMNOTOThl  Tpaduka  (GYHKIUM; YMEHHE  BBIYUCIATH
IPOU3BOJHBIE  CYMMBI, IIPOM3BEIECHUS, YacTHOIO U
KOMITO3UIIMKA (DYHKIIMM, HAXOJIUTh ypaBHEHHE KacaTeIbHOW K
rpaguky  (QyHKIMH; yMEHHE HAXOJUTh IPOU3BOIHBIC
AJIeMEHTaPHbBIX byHKLMI; yMEHHE UCIOJIb30BATh
OPOU3BOJHYIO I  MCCIENOBaHUSA (PYHKUUH, HaxXOJIUTh
HauMOOJbIINE W HAMMEHbIINE 3HAYEHUS (PYHKUUN; CTPOUTH
rpa@uKkd  MHOTOYJIEHOB C  HCIOJB30BAHMEM  ammapara
MaTEMaTUYECKOr0 aHalu3a; MNPUMEHSITh MPOU3BOJHYIO IS
HAXOXKJEHUS HAWJTy4dllero peleHuss B MPUKIAJAHBIX, B TOM
YHClie COLMAIbHO-9KOHOMUYECKUX M (PU3UYECKUX 3a/adax;
HAXOAMTh TUIOIATU U 00bEMBI (PUTYp C TIOMOILIBIO MHTETpaa;
OPUBOJUTH NPUMEPHl MATEMATUYECKOTO MOJEIUPOBAHMS C

OMOIIBI0 MU PEpEeHITNATBHBIX YpaBHEHUN

YMeHue omepupoBaTh TNOHATUSAMU: Tpaduk  QyHKIHMH,
oOpatHass (QyHKIUSA, KOMMO3MIMS (PYHKIUH, JUHEHHAs
GyHKIMSA, KBagpaTu4yHast (YHKIHS, paludoHadbHass (yHKIHS,
cTeneHHas  (yHKUUs, TPUTOHOMETPUYECKHE  (PYyHKIHUH,

oOpaTHbIE TPUTOHOMETpPUYECKHE (DYHKIMH, MOKa3aTeabHas U




norapumuueckas QyHKIUH; YMEHHE CTPOUTh Trpaduku
M3YYECHHBIX (DYHKIMH, BBITIOJHATH MpeoOpazoBaHus rpadukoB
(GYHKIINH, UCTIONB30BaTh TpadUKH AJSl U3YUCHHS TIPOIECCOB U
3aBUCUMOCTEHN, MpU pELIEHUW 3a7ady U3 JPYrux Yy4eOHbIX
MPEAMETOB M 3aJad M3 pPEAJIbHOM JKW3HU; BBIpaXKaThb
dbopmynamMu 3aBUCUMOCTH MEXKIy BEIMYMHAMM; UCIIOIH30BAThH
cBOWCTBAa W rpadukyd (PYHKUMH i1 pEIICHUs YpaBHEHUH,
HEpaBeHCTB M 3aJady C [apaMerpamu; u300paxarb Ha
KOOPAVHATHOM IIJIOCKOCTU MHOKECTBA PEUICHUN YpPaBHEHUH,

HCPABCHCTB H UX CUCTCM

YMeHue pemaTh TEKCTOBBIC 3a7aud Pa3HBIX TUIIOB (B TOM
YHUCJie Ha TMPOILIEHTHI, JOJM U YacTHU, HA JBUKEHHUE, PadoTy,
CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJaud U3 00JacTu
yOpaBJIICHUs]  JIMYHBIMH W CEMEWHbIMU  (pUHaAHCAMM);
COCTaBJISITb BBIPAXKECHHS, YPABHEHUS, HEPABEHCTBA M UX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, HCCIEAOBATh IMOJYYEHHOE
pelieHrue U OLIEHUBATh MPABIOMNOJ00HOCTh PE3YJIbTATOB;
YMEHHME MOJEIUPOBATh pPEAbHbIC CUTyallud Ha S3bIKE
MAaTEMaTHKH; COCTaBJISITh BBIPAKECHUS, YpaBHEHHS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H, HCCIIEN0BATh
NOCTPOEHHBIE MOJIEIM C UCIOJIB30BAHUEM armapara ajareOpsl,

VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT

YMeHue orneprupoBaTh MOHATUSIMH: CPEIHEE apHPMETHICCKOE,
MeJuaHa, HauOoJIbIlIee M HAaWMCHBIIIEE 3HAYCHUS, pa3Max,
JUCTIEpCHUs, CTaHAApTHOE OTKJIOHEHWE YHCIOBOrO Habopa;
yMEHUE  U3BJIEKaTh, HMHTEPIPETUPOBATh  HWH(POPMAIIHIO,
MPEACTABICHHYI0O B TaONMIax, Ha JuarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA pEATbHBIX MPOILECCOB U SIBJICHUIA;
MIPEACTABISITH MHGOPMAIIHIO C TIOMOIIBIO TaOJIUIT U JUATPAMM;

ucciacaoBarb CTaTUCTHYCCKHUE JaHHBIC, B TOM YHCIC C




MpUMEHEHWEM TpauuecKux METOAOB U  DIIEKTPOHHBIX
CpeICTB; TpaUyYecKu UCCIE0BaTh COBMECTHBIE HAOIIOICHUS

C IOMOIIBIO TarpaMM PaCcCEMBAHUsS U JINHEMHOU pErpeccun

YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT U
CIy4ailHO€ COOBITHE, BEPOATHOCTH CIYyYalHOTO COOBITHS;
YMEHHE  BBIUYHCIATH  BEPOSITHOCTH C  HUCIOJIb30BaHUEM
rpaduyecKkux METOJIOB; MPUMEHSTH (POPMYJIBI CIOXKEHUS U
YMHOKEHHSI BEPOATHOCTEH, (OpMYIy IMOJTHOW BEPOSTHOCTH,
dbopmyny bepHymin, koMOMHAaTOpHBIE (aKThl U (POPMYIIBI;
OLICHUBATh BEpPOSITHOCTH pEaJbHBIX COOBITUH; YyMEHHUE
OIIEPUPOBATH MOHATHAMMU: Cly4aiHas BEJINYMHA,
pacrpeneneHue BEpOATHOCTEW, MAaTeMaTU4YeCKOe OXUaHUE,
IUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHUE CIIy4YalHOU BEJIMYMHBI,
(YHKIIMM  pacrpeneseHusi U IUIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEIbHOIO W HOPMAJIBHOIO pPaCIpEeAcIICHUN; YMEHHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pPACHpENEHEHUN IS
pelIeHus 3a/iad; 3HAaKOMCTBO C TMOHSTUSMU: 3aKOH OOJIBIINX
Yyucel, METOAbl BBIOOPOYHBIX HCCIIEOBAaHUM; YMEHHE
OPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIUX YKCEN B
OPUPOAHBIX M OOIIECTBEHHBIX  SABJICHUSIX;  YMEHHE
ONEPUPOBATh IMOHATHUSIMHU: COUYETAHHE, MEPECTAHOBKA, YHCIIO
COUYETaHU, YUCIIO MEePEeCTaHOBOK; OMHOM HbIOTOHA; yMeHue
OPUMEHATh KOMOWHATOpHBIE (DAaKThl U PACCYKICHUS IS
pellIeHus 3a/1a4; OLICHUBATh BEPOSATHOCTU PEATbHBIX COOBITHH;
COCTaBJIATb BEPOSATHOCTHYIO MOZEIb W HWHTEPIPETUPOBATH

IIOJyYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh NOHATHSIMU: TOUYKA, NIPsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JyY, BEJIMYMHA YIJIA, TUIOCKUU YIOJI,
JNBYI'PAHHBIM yroji, TPEXTPAHHBIA YIOJ, CKPEIIMBAIOIIUECS

IpsIMbIE, MAPAJLIEIBHOCTD U MEPIEHINKYIISIPHOCTD MPSAMBIX U




IJIOCKOCTEH, YrOJl MEXAY NPAMBIMH, YTOJI MEXAY NPAMOU U
IIJIOCKOCTBIO, YIOJI MEXIY IIIOCKOCTSIMHU, PAaCcCTOSHUE OT
TOYKA JO IUIOCKOCTH, pACCTOSHHE MEXAY NPSAMBIMU,
pPacCTOSIHUE MEXAY IUIOCKOCTSIMU; YMEHHE MCIOJIb30BATh MPH
pelIeHnu 3a7a4 u3ydyeHHbIe (PaKThl U TEOPEMBI INTAHUMETPUU;
YMEHHE OLIEHHMBATH pa3Mepbl OOBEKTOB OKPY’KAIOLIEr0 MHpA;
CTPOUTH MaTeMaTHYECKHE MOJENIN C IIOMOILBIO
FEOMETPUYECKUX IMOHATUN U BEIWYHUH, PEUIaTh CBSA3aHHBIE C

HHUMH IMPAKTHYCCKUC 3aJa41
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YMeHue onepupoBath MOHATHAMU: IJIOMIAAb GUTYPHI, 00BEM
burypel, MHOTOTPAaHHUK, TPABUIBHBIA  MHOTOTPAHHUK,
CEYCHHE MHOTOTpaHHUKa, KyO, Mapajielenunesa, Mpu3Ma,
nupamuaa, ¢Gurypa M TMOBEPXHOCTh BpalleHUs, HUIUHAD,
KOHYC, map, cdepa, miomaab chepsl, miIomnanab MOBEPXHOCTU
nupamMubl, TPHU3MbI, KOHYyca, UWIUHApPA, O00BEM KyOa,
NOpSIMOYTOJIBHOTO ~Tapajulefienunena, NHPaMUIbl, TPU3MBI,
IWIMHpPA, KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS
KOHyca W WIMHIpa, NapajulelbHbIe OCH WM OCHOBAHHUIO,
CeYeHHe Imapa, MIOCKOCTh, Kacaromascs chepsl, IMHINHAPA,
KOHyCca; yMEHHME CTPOUTh CEUEHHE MHOTOTPaHHUKA,
U300pakaTb MHOTOTPAHHUKH, (UTYPl U  TOBEPXHOCTU
BpallleHusl, WX CEYEHHs, B TOM YHCIE€ C TIOMOIIbIO
AJIEKTPOHHBIX ~ CPEJICTB; YMEHHWE TPUMEHSATh CBOWCTBA
T€OMETPUYECKUX (UTYP, CaAMOCTOSTENHHO (HOPMYIUPOBATH
OTIpeNielICHUsT W3Yy4aeMbIX (UTYp, BBIIBUTATh THUIOTE3bI O
CBOWCTBaX W  TMpHU3HAKAaX  TeoMeTpuyeckux  uryp,
000CHOBBIBaTh WJIM OINPOBEPrarh HMX; yMEHHUE MPOBOJUTH
kinaccudukanuio  GUryp 1O  pa3NMYHBIM  IPU3HAKAM,

BBIITIOJIHATD HCO6XOI[I/IMBI€ AOIMOJIHUTCIIBbHBIC ITIOCTPOCHUA

11

YMeHue OIICpUpPOBaAThH IIOHATHUAMM: JABHOXXCHHC B




MPOCTPAHCTBE, TMapajljIeNIbHbIII TEPEeHOC, CHUMMETpUS Ha
IJIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, IpeoOpazoBaHuE
no106ust, mMoJ00HbBIe (PUTYPHI; YMEHUE PAclO3HABATh PABHbBIC
U MoA0OHBIE (QUTYpbI, B TOM YHCIIE€ B MPHUPOJE, UCKYCCTBE,
apXUTEKTYypE; UCTOIB30BATh T€OMETPUYECKUE OTHOIICHHUS MIPH
pEeIIeHNH 3aJady; HaxOJUTh T'C€OMETPHUUECKHE BEIUYUHBI
(nmvHa, yroi, IUIONMIAAb, OOBEM) MpU PpEIICHUH 3a7ad U3
APYTUX y4eOHBIX MPEAMETOB U U3 pEalbHON KU3HU; YMEHUE
BBIUHCIIATh TEOMETPUYECKHE BEJIMYMHBI  (JJIMHA, YTOJI,
WIomaab, OOBEM, IUIOWAAb IOBEPXHOCTH), HCIOIb3Ys
U3y4eHHble (OpPMYJIbI U METOAbl, B TOM 4YHUCIE: IUIOMIAb
MOBEPXHOCTH THUPAMUABI, TMpPU3MBI, KOHYyCa, LWJIHHIPA,
IJI0IIA]Tb chepsr; 00BEM  KyOa, MPSIMOYTOJIBHOTO
napasuieNenumnena, MUpaMHuIbl, MPU3MbI, HWIHHIAPA, KOHYCa,

mapa; yMEHHE HaxOJWTh OTHOLIEHHE OOBEMOB MOAOOHBIX

buryp
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YMeHue onepupoBaTh MOHATUAMU: MPSMOYTOJbHAs CUCTEMaA
KOOpPIAWHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPIAMHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEAECHNUE BEKTOpPA HA YHUCIIO,
pasyioKEHUE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOU3BEICHUE,
BEKTOPHOE MPOU3BEICHUE, YroJl MEXAY BEKTOPAMH; YMEHHE
WCTIOJIb30BaTh BEKTOPHBIM W KOOPJAMHATHBIA METOI IS
pelieHns] TEOMETPUYECKUX 3a7ad W 3aJad JPYyrux Y4eOHBIX

PEIMETOB
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YMenue BoIOMpATh MOAXOIAIINN METO JIJIsl PEIICHUS 3a]1a4u;
MMOHUMAaHHUE 3HAYMMOCTH MATEMATUKH B U3YYEHUU MIPUPOTHBIX
U OONIECTBEHHBIX TMPOIECCOB W  SIBICHWW; YMEHHUE
pacno3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMATUKHU B UCKYCCTBE,
YMEHHUE NPUBOJIUTH MPUMEPHI MATEMATHYECKUX OTKPBITHI

POCCHICKON M1 MUPOBOM MaTeMaTUYE€CKOW HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMLIﬁ JNIEMEHT COACPKaHUA

Kopn

1 Yucia v BBIYUCIICHUS

1.1 Hatypanbhbie u nenblie yncina. [Ipu3Haku 1eTuMOCTH 1EIIbIX YUCET

12 Panmonanpupie  uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIpoOH,
' MPOLIEHTHI, 0ECKOHEUHBIE NEPUOANYECKUE TPOOH

13 ApudmMernueckuii KOpeHb HaTypajdbHOM creneHu. JledcTBus ¢
' apu(pMETUYECKUMH KOPHSIMH HATypPaJIbHON CTENIEHU

14 Crenenp ¢ uenbiM mnokazatenemM. CTeneHb C  palUOHAJIbHBIM
' nokasaresieM. CBOICTBA CTENEHU

15 CuHyC, KOCHMHYC W TaHIE€HC 4YHUCJIOBOIO aprymeHTa. ApKCHHYC,
' apKKOCUHYC, ApKTAHIE€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JleciTuuHble U HATypaIbHbIE JTOTapU(MbI

JlericTBUTENbHBIE yucia. Apudpmernueckue onepanuu c
1.7 JNENUCTBUTENbHBIMU YncliaMu. [IpuOmmk€HHbIE BBIYHMCIICHUS, MpaBUIia
OKPYTJICHHS], MPUKHUJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUN

1.8  IIpeoOpasoBanue BHIpaKEHUI

1.9 Kommnekchble uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 [lensie u 1poOHO-palOHATBHBIC YPABHEHUS

2.2 HppauuoHajabHbIE YpaBHEHUS

2.3 TpuroHomeTpruyeckue ypaBHEHUs

2.4 [TokazaTenbHbIC U JTOTApUPMUIECKHIE YPABHCHUS

2.5 [enbie u qpoOHO-paIMOHATBLHBIE HEPABEHCTBA

2.6 WppainrionansHble HEpaBEeHCTBA

2.7 [TokazarenpHbIe U TOoraprU(PMUUECKIE HEPABECHCTBA




2.8

TpuroHomerpruyeckre HepaBeHCTBA

2.9 Cucrembl U COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10  VpaBHeHwus, HEpABEHCTBA U CUCTEMBI C ITApaMETPaMH
2.11  Marpura cucteMbl JIMHERHBIX ypaBHEeHHA. ONpenenTe b MaTPHIIBI
3 OyHKIMHU U Tpapuku
OyHkusa, cnocoObl 3amanus GyHkuu. ['paduk dyskiuu. B3anmHO
3.1 obpatnple PyHkiMu. YETHRIE M HEUETHBIC QyHKIMH. [lepuoauueckue
byHKIIIN
OO6nacth ompeneneHuss W MHOXKECTBO 3HaueHuit (yHkiuu. Hynu
3.9 byHKIIUU. [TpomexxyTku 3HaKOMOCTOSIHCTBA. [TpomexyTku
' MOHOTOHHOCTH (GYHKUIUUA. MaKCUMyMbl U MHUHUMYMBI (YHKIIUH.
Haubonbiiee n HanMeHblee 3Ha4eHne (GYHKIIUU Ha POMEKYTKE
33 CrenenHass (QyHKIUS C HaTypalbHbIM U IEJbIM TMOKa3zaTeneMm. EE
' cBoiicTBa u rpaduk. CBolcTBa U rpaduK KOpHS N-Oi CTENEHU
3.4 Tpuronomerpuyeckue QPyHKIIUN, KX CBONCTBA U TpauKu
3.5 [TokazaTenbHas u orapudmuueckas GyHKIHUH, UX CBOMCTBA U rpaduKu
36 Touku pazpsiBa. AcUMOTOTHI rpa@ukoB pyHKIMA. CBOMCTBA (PyHKIIMIA,
' HEMPEPHIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJJaHUS MTOCJIEI0BATEILHOCTEM
3.8 ApudmeTrnueckas u reoMmerpuueckas mporpeccuu. Gopmyna crIoKHBIX
' MPOLIEHTOB
4 Hauana maremaTtrdeckoro ananmsa
4.1 [TpousBoanas ¢hynkuuu. [IponsBoaHbIC dI€MEHTAPHBIX (PYHKITUN
[IpumeHnenre MPOM3BOJHOM K  HWCCIENOBaHUIO  (QYHKIOHMM  Ha
4.2 MOHOTOHHOCTh W OKCTpeMyMbl. HaxoxkaeHue HauOoIbIIeTO U
HAUMEHBIIIETO 3HaUEHUS QYHKIIUN Ha OTPE3Ke
4.3 ITepBooOpa3zHas. MuTerpan
3) MHoXxecTBa U JIOTUKA
51 MHoOXecTBO, omnepauud Haj MHOXecTBamu. [[uarpammbl Ditnepa —

Benna




5.2

Jloruka

6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenpHasi CTAaTUCTHUKA
6.2  BeposTHOCTB
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 TIpsiMble U IUIOCKOCTH B POCTPAHCTBE
7.3 MHoTrorpaHHUKU
1.4 Tena v MOBEPXHOCTU BpaIICHUS
7.5 KoopanHaTel 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Maremaruka: airedpa u Hadaja MaTEeMaTUYECKOTO aHaIn3a, FeOMETPHSI.
Anrebpa u Hayaima matemaTudeckoro aHanm3a. 10-11 kmaccer (6a30BbIi U
yriyonenHsit ypoun). IIILA. Anumos, HO.M. Konsrun, M.B. TkauéBa u
ap. M.: «IIpocBenienne»

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas amekTpoHHas mkoia https://resh.ru

BuptyansHsie maboparopHsie paboTsl https://content.edsoo.ru/lab/subject/3/

O0pasoBarenbHbli moptain https://uchi.ru/
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