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HOACHUTEJIbHAS 3AIIMCKA

VYueOHblll Kypc «Anredpa u Hayajsa MaTEMaTUYECKOrO aHajIn3a» SBISIETCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oodiiero odopazoBaHus,
IOCKOJIbKY, C OJHOW CTOpPOHBI, OH OO€cleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y uis
M3YyUEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C APYroil CTOPOHBI, (GOpMUpPYET
JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE O0YYaloIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(GOPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JPYTHX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas (opMyiHpyer cBou
JTOCTH)KCHHS B MaTeMaTHIeCcKoi hopme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY [JIi YCTENIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMUHU, OHOIOTHUH,
TTOHMMAaHUSI OCHOBHBIX TCHICHIINN pa3BUTHS SKOHOMUKH U OOIIECTBEHHOU JKU3HH,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNIb30BaTh WX JUIs JajbHeWiero oOpa3oBaHUs U B
MIOBCETHEBHOM XKM3HU. B TO ke BpeMsi OBIajeHNe aOCTPAKTHBIMH W JIOTHUECKH
CTPOTMMHU KOHCTPYKIIMSIMH anreOpbl M MaTEeMaTHYeCKOro aHalu3a pPa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTbH, JOKa3bIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETH3aIlui0, a0CTparupoBaHWE W aHAJOTHIO, (OPMHPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIIJICHUE.

B xoxe uzyuyenust yueOHOro Kypca «Ainredpa ¥ Havajla MaTeMaTH4YECKOIo
aHanu3a» OOYYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHUS MPHUKIAAHBIX 3a/ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
WHTEPNPETAllMA  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHpIli Kypc 00JagaeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Yy4eOHbIM MaTepuan, CrocoOCTBYIOMIUN
(GbOopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
JESTENbHOCTH, TPEOYIOMeH MPOAOHKUTEIbHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, ~aKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3@ IOJYYCHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JEATEIHHOCTHBIN MPUHIIUI 00yUCHUS.

B crpykType yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHYECKOrO
aHaNKM3a» BbIJEIEHBI CIENYIOUIME COAepKaTEeIbHO-METOAUYECKUEe TuHuU: «Yucna
U BBIUUCICHUS», «DYHKIIUU U rpadukuy, «YpaBHEHUs U HepaBEeHCTBa», «Hauama
MaTEMaTUYECKOTO aHainm3a», «MHOXecTBa W Joruka». Bce OCHOBHBIE



COJIEP>KATETbHO-METOIMYECKUE JIMHUM M3y4yaloTCd Ha MPOTSXKEHUU JBYX JIET
o0ydeHusi Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO OIOJIHSS
ApYr Ipyra W MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMHu M pazjenamu. JlaHHbIN
yu4eOHBIH KypC SIBISE€TCS WHTErPAaTUBHBIM, ITOCKONBKY OOBEAMHSET B cebe
COJIep)KaHME HECKOJIbKUX MaTeMaTHYeCKUX JIMCUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHUS, MAaTEMAaTUYECKUN aHaINU3, TEOpUsS MHOXKECTB, MaTeMaTU4ecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecsi OBIaIeBalOT BcE Ooiee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIe0BaTEIbHO popMHUpyeTcs U
COBEPILIECHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJEelIb peaJbHON
CUTYalluH, PUMEHITh 3HAHUS, MOIYYEHHbIE IIPU U3YYEHUU y4eOHOro Kypca, JJIs
pEIIEeHUsI CaMOCTOSITEIbHO C(HOPMYIMPOBAHHON MAaTeMaTUYEeCKOM 3aJau, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopnepxarenbHo-MeTon4ecKas JUHUS «Yucia U BBIYMCIEHUS» 3aBEpIIAET
(opMUpOBaHNE HABBIKOB HCIOIb30BaHUS IEHCTBUTENBHBIX YUCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazosanus. Ha ypoBHe cpenHero obuiero
oOpa3zoBaHus 0co0O€ BHUMaHHUE  yAensiercss  (POPMUPOBAHUIO  HABBIKOB
palMOHANbHBIX BBIYHUCICHUM, BKIIOYAIOIIMX B C€0sl HCIIOJIb30BAHUE PA3IMYHBIX
dopM 3amucu 4yucia, yMEHHE JeJaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAKECHHSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMble OOy4YaloIUMCS MHOXECTBA HATypalbHBIX, LIEJBIX,
palMOHANbHBIX U JEHCTBUTENBHBIX  YUCEN  JONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KakIoM M3 O3TUX MHOXKECTB pPacCMaTpHUBAIOTCS
CBOMCTBEHHBIE €My cHeUu(pUYECKUEe 3aJaud M OIepaluu: JEJIEHUE Hauelo,
ONEPUPOBAHUE OCTATKaMH HA MHOXECTBE LEJIBIX YHUCEN, OCOObIE CBOWCTBA
palMOHAIbHBIX M UPPALMOHANbHBIX YHCEN, apu(METHUECKUE ONEpaliy, a TAKXKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMU MIX TIPUMEHEHUS ISl PEIIeHUs pa3INYHbIX 3ajad
(GopMupyeTcsl NpeACTaBIEHNE O €IUHCTBE MATEMAaTUKM KaKk HayKu U €€ pojiu B
MNOCTPOECHUU MOJIENeH peallbHOTO MHpa, HIMPOKO HCIONIB3YIOTCA 0000IIeHne U
KOHKPETH3aIHsL.

JIuanua «YpaBHEHUS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHDKEHUU BCETO
o0yueHusi Ha YPOBHE CpeIHEro oOIiero o0pa3oBaHUs, MOCKOJIbKY B KaXIOM
pasnene IIporpaMmel HMPEenyCMOTPEHO pEIIEHUE COOTBETCTBYIONIMX 3anad. B
pesyiapraTe OOydaroluecs OBJIAJEBAIOT PA3IMYHBIMM METONAMU  PEIICHUs
palMOHANbHBIX, HUPPAlMOHAIbHBIX, IOKAa3aTENbHBIX, JIOTAapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHUCTEM, a TakKke 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HUCHOJIB3YIOTCS MPHU
UCClIeZIOBaHUN (YHKIIMI C TTOMOIIBIO MPOU3BOJHON, TPU PEIICHUH TMPHUKIATHBIX



3a/1a4 M 3a/1a4 Ha HAXOXKJEHHWE HAauOOJBIINX M HAUMEHBIIUX 3HAYCHUHN ()YHKIIUH.
JlanHasi comepkarenbHasi TMHUSL BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBITIONHATh  pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHMsl  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHU,
collepKallluX cTerneHu u Jorapudmel. brarogaps u3yudeHuio anreOpanyeckoro
Marepuana IMPOUCXOAUT  JNAJIbHEWIIEE  pPa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJIEHUS O0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHuid, pabOThl C  CHMBOJBHBIMH  (oOpMamMHu,  IPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJEC PAaBEHCTB M HEPAaBEHCTB. AuredOpa
npennaraetr d(PQPeKTUBHbIE WHCTPYMEHTHI JUISI PEHICHUS TPAKTUYECKUX U
€CTECTBECHHO-HAYYHBIX 33J1a4, HAIVISIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToAuueckass JuHUA «DyHKUMH H TpaduKu» TECHO
neperieTaeTcss ¢ JPYruMU JIMHUSAMH Y4eO0HOro Kypca, MOCKOJIBbKY B KAaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATENBbHOCTD N3YUeHUs MaTepuana. M3yuenue creneHHon,
NIOKAa3aTeIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOWCTB
U rpaduKOB, UCHOIb30BaHUE (DYHKIMM ISl pelIeHus 3a1ad U3 JAPYTUX y4eOHbIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBSA3aHO KaK C MATEMAaTHUYECKUM aHAIU30M,
TaK U C PEIICHUEM ypaBHEHUU M HepaBeHCTB. lIpu »TomM Oomblioe BHUMaHUE
yaensiercsi GOpMUPOBAHUIO YMEHHS BhIpaXXaTh (POpMYJIaMU 3aBUCHUMOCTH MEXIY
pPa3NUYHBIMU BEJTMYMHAMH, MCCIEN0BaTh TMOJYyYEHHbIE (QYHKIUHU, CTPOUTH UX
rpaduku. Matepuan 3TOl cofep>KaTebHON JTMHUN HAIEeH Ha Pa3BUTHE YMEHUUN
M HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCUMOCTA MEXKAY BEIMYMHAMHU B
paziuuHor ¢dopme: aHATUTHYECKOM, rpaduyeckord U cioBecHo. Ero msyueHue
CIIOCOOCTBYET ~Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOT .

ConepxartenbHas auHusl «Hadana MaremMaTH4ecKOro aHaiv3ay IO3BOJSET
CYIIECTBEHHO PaCUIMPUTh KPYr KaKk MAaTEMaTHYECKUX, TaK M MPUKIIAIHBIX 3a/ady,
JOCTYIHBIX OOYyYaronuMmcsi, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIHMA, ONPEACTATh WX HAWOONbIINE W HAUMEHBIIHE
3HAQYECHUS, BBIYUCIATH mom@aan ¢Guryp v oObEMBI TEN, HAXOAUTh CKOPOCTH M
yCKOpeHus TnpoleccoB. JlaHHas coaep)karelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHMSI MaTE€MaTHUYECKUX MOJEIEH pealbHBbIX CHUTYyaluH,
MO3BOJISIET HAXOAUTh HAWIy4Yllee PENICHHE B MPUKIATHBIX, B TOM YHCIIE
COLMAIBHO-?)KOHOMHUYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MAaTUYECKOTO
aHaiM3a CrocOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTEMaTHKU B HayKe, TEXHUKE W HCKyccTBe. OOydaroniuecs: y3HAIOT O



BBIIAIOIIMXCS PE3yJIbTaTaX, IOJYyYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEeMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIMNA BCE pa3/eibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JTUCITUIUTMHBL W WX TPWIOXKEHUS B eAuHoe I1enoe. I[lodToMy BaxXHO 1aTh
BO3MOXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISi BRIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXKHBIM TPU3HAKOM MaTEeMaTUKM KaK HAyKd CJEeNyeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBWjaM  TOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BHTHUIO JIOTUYECKOT'O MBIIIICHUS
00yJaroIIMXcs, TO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS HAa OCHOBE JIOTHYECKHX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
PUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCIEAOBAHHUS DJTHX MOJENeH C TIOMOIIBIO armapara anreOpsl U
MaTeMaTUYECKOTO aHalln3a, WHTEPIPETAlUU IOMyUYEeHHBIX pPe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KXKIIBIN U3 Pa3/eNoB MPOTrPaMMBbI, TTOCKOJIBKY BECh MaTepua
y4e0HOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIICHHS NPUKIaAHBIX 3amad. [lpu
pElICHUM  pEalbHBIX  NPAKTHYECKUX  3amad  OOydJaroIuecss  pa3BHBAIOT
HaOII0aTeNIbHOCTh, YMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlestenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TMPUKIAIHBIX 3a7ad
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hadaja
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusydenme yueOHOro Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs B 11 kimacce — 136 gacoB (4 yaca B HEIEINIO).



COIEPKAHUE OBYUEHUA

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypanbnbie u ueneie uncna. [IpuMeHeHre TPU3HAKOB JAETUMOCTH IEITBIX
qucen, HauOonpluid oo nenutens (manee — HOJl) m HamMeHblee oOriee
kpatHoe (nanee — HOK), octaTkoB no monay:nto, anropurMa EBknnaa aiist penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. AnreOpaumveckass U TpPUTOHOMETpUYecKas (HOpMBbI
3aMUCH KOMIUIEKCHOTO 4Hciia. ApudMeTHYECKHE Orepaluyd ¢ KOMIUJIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHn mM3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEIT JIJIsl pelieHus] PU3NUecKuX U TeOMETPUUECKUX 3aj1ay.

YpaBHeHUs] U HEPABEHCTBA

Cuctema U COBOKYNHOCTb YpPaBHEHHU M HEPABEHCTB. PaBHOCHIIbHbBIC
CHCTEMBI U CUCTEMBI-CIIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot6op  KOpHEW  TPUTOHOMETPUYECKHUX  YPaBHEHHM ¢  IMOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PelieHne TpuroHoMeTpuyecKuX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PELICHUSI UPPALIMOHATIBLHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluuOHAIbHBIX,
UppalMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUICCKUX YPAaBHCHHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHenne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/ad M 3aJlad W3 Pa3uvHbIX 00JacTe HAayKH W pealbHOM
KU3HU, THTEPHPETAIUS TOTYyUYECHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAPUKHU

I'padux kommozunum GyHkiuid. ['eomerpuyeckue o0pa3bl YpaBHEHHH WU
HEPABEHCTB HA KOOPJAMHATHOM ILUIOCKOCTH.

Tpuronomerpuyeckue yHKIINHN, HX CBONCTBA U TpaUKH.

I'padpuueckne meronpl pelieHus ypaBHEHMM M HepaBeHCTB. ['paduueckue
METOBI pEICHU 33724 C TapaMeTPaMHU.

Ucnonp3oBanne rpadukoB (QYHKIUN ISl UCCIENOBAHUSA TMPOIECCOB U
3aBUCUMOCTEH, KOTOpHIC BO3HHUKAIOT TMPHU PEIICHUW 3a/ad W3 APYTHX ydeOHBIX
MPEAMETOB U PEATTbHOM KU3HHU.

Hayana mareMaTH4eCKOro aHajamsa



[IpumeHeHre MPOU3BOIHON K HMCCIEAOBAHHUIO (PYHKIIMM HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxaenue  HauOoNbIIero UM HAUMEHBIIErOo  3HAYEHUU
HEeNpepbIBHON (PYHKIIMH Ha OTPE3Ke.

[IppmeneHne NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEro pEUICHHs B
NPUKIAIHBIX 3a/adax, Uil ONpPENENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3a1aHHOTO (HOPMYJIIOI WK TpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QyHKIuMi. [IpaBuna HaxoxaeHus TepBOOOPA3HBIX.

Wurerpaint. ['eomerpuuecknii CMBICII HMHTErpaia. Brruucnenue
ornpeaenéHHoro uurerpaia mno ¢popmyne Hetorona-JleOuuiia.

[Ipumenenue wHTErpanga i HaXOXKIEHUS IUIOMANeH TUIOCKUX (uryp u
00BEMOB T€OMETPUUECKHUX TEII.

[Ipumepsr pemenuit auddepeHuanbHbIX ypaBHEeHUH. MaremaTuueckoe
MOJIETUPOBAHUE PEATbHBIX TPOLIECCOB C TOMOIIBI0  auddepeHInaIbHbIX
YPaBHEHHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMK 00YUaIOLIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIenyp TPa)xJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM LIKOJIBI,
UCTIOJIb30BaHUE JTUX JIOCTIDKCHMM B JPYTUX HAyKaX, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3THUYECKOrO IMOBEJICHHUS, CBSI3aHHOI'O C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KECHUN HAyKH W JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAaHUS B
MHTEpECcax 310pOBOIro U 0€30MacCHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (Gu3ndecKkass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03JJ0POBUTEIHHON J1€SITENIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYHdy, OCO3HAHHE IIEHHOCTH TPYJOJIIOOUs, HWHTEpeC K
pasnmuyHbiM  chepaMm  TPOPECCHOHATILHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymiedt mnpodeccud W peau30oBBIBATH COOCTBEHHBIE JKM3HEHHBIC IIJIAHBI,



FOTOBHOCTb M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO WU
caM0o0Opa30BaHUIO Ha TPOTSHKEHWHM BCEW JKU3HHM, TOTOBHOCTH K AKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTb  AKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHHE BIIMSIHUSA
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE III00AIBHOrO XapaKTepa dKOJIOTHYSCKUX MPoOIIeM, OpUCHTAITUS
HA TPUMEHEHHE MaTEeMaTHUYE€CKUX 3HAHWM MJid penieHus 3ajgady B 00JacTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKHW Kak c]epbl 4YeIoBEYECKOW MAesATEeIbHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU W MAaTeMaTU4YECKOW KyJIbTypOW Kak CpPEACTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKM MAaTEeMaTUUYECKUX
OOBEKTOB, TOHSTHH, OTHOUIEHUH MEXAYy MOHATUIMH, (POpMYyIHUpPOBATh
OTIpeIeNICHHsI TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATH,  (OPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U HMPOTUBOPEUHUS
B (pakTax, MAHHBIX, HAOMIOJCHUSIX W YTBEPXKICHUSX, MpejaraTb KpUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIIBHO JOKA3aTEJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(MpsiMbI€ ¥ OT MPOTHUBHOTO), BHICTPAUBATh APTyMEHTAIIMIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpaTh Ccmoco0 pereHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh  HauOoyiee MOAXOASIUMUA € YYETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).



Ba3oBble uccienoBarenbcKkue 1eiicTBUS:

UCTIOBh30BaTh BOMPOCHl KaK HCCIIENOBATEIILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodiieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKoro 00beKTa, SBICHHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETILHO (HOPMYJIMPOBaThL OOOOIIEHUS U BBIBOJABI MO PE3yJbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpPoIlecca, a TakKe BBIJIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISBIISATH JehUIUTH HHPOPMAIIUU, JAHHBIX, HEOOXOAMUMBIX JI OTBETa Ha
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH()OPMAILIUIO U3 UCTOUHUKOB PA3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh HH(POPMAIIMIO, TPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaAEKHOCTh uH(pOpMaIu 1o CaMOCTOSITETTEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYXIEHUS B COOTBETCTBUU C YCIOBUSMU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUSA M0 XONY PELICHUs 3aaauy,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/ie OOCYKIEHHs 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYKIAa€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIECHUsA, COIOCTABIATh CBOM CYXACHUA C CYXICHUAMU APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4M€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOUH (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEI0BaHNUs,
IPOEKTa, CaMOCTOATEIBHO BbIOMPATh (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranuzanus:

COCTAaBJIAThH IIJIaH, AJITOPUTM PEILICHHs 3a7a4d, BEIOMPATh CIIOCOO pElIeHus C
y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJQJC€Th  HABBIKAMM  TIO3HABATEIhHOM  peQUIeKCMU  Kak  OCO3HAHHS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOINPOBEPKHU, CAMOKOHTPOJSL TpoIlecca U pe3ysibTaTa pelIeHUs
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBIACHATH PUUHHBI
JOCTIKEHUS WA HEIOCTH)KEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMATh W HMCHOJb30BaTh NMPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYAIBHOU
paboThl mTpU pelmieHHH Y4eOHBIX 3ajady, MPUHUMATh Ieib COBMECTHOMU
NEATENbHOCTH, IUJIAHUPOBATh OPraHU3allMi0 COBMECTHOW paboThl, pacmnpeneisiTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX AaTh TMPOLIECC M PE3yJdbTaT padoOThI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBaTh B TPYMIIOBBIX QopMax paboTsl (0O0CYykIeHus, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» H HHBIE), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPJMHUPOBATh CBOW JCHCTBUSI C JPYrMMHM 4YJ€HAMHU KOMaHbl, OLICHUBATH
KauyeCTBO CBOEro BKJa/Ja B OOLIMN MPOJIYKT MO KPUTEPHUSIM, CHPOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEJMETHBIE PE3YJIBTATBI

K xonmy obOyuenmss B 10 kJjacce oOydJarOIIMHCS TOJYYUT CICTYIOIINE
peAMETHBIE PEe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTUYECKOTI0 aHAJIU3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHas
nepuoauvecKass Japo0b, TPOIEHTHI, HPPANHOHATHLHOE YWCIO0, MHOXECTBA
palMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOIO YHUCIIA;

NPUMEHATh JpOOM W TPOLEHTHl IS PEHICHUS NPUKIAAHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH NPUOINAKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTIICHUSI, TPUKUAKY U
OLICHKY pe3yJbTara BEIYMCICHUMN;



CBOOOJHO ONEpUpOBaTh MOHATHEM: CTENEHb C LEIbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOASAILYI0 (OpMY 3aIMUCH JIEHCTBUTEIBHBIX YHUCEN JISl PEIICHMUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATH MOHSATUEM: CTEIIEHb C PALlMOHAIILHBIM I1OKa3aTeeM;

CBOOOHO OINEPUPOBATh MOHATHUSAMHU: JIOTapudM UHCHA, JCCITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJTHO OMEPHUPOBATh MOHATUSIMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUSIMU: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOJIBl pELIECHUS pPAUUMOHAIBHBIX M JIPOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIMEHTaMH, KOPHU MHOIOYJI€HA, NPUMEHSTH
JIeJIEHUE MHOTOWIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL peLIeHUs 3a]a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENb MATPULBl 2 X 2 W €ro TIEOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpEAEHUTENss 2 X 2 JJid BBIUMCICHHS €r0 3HA4YeHUS,
OPUMEHATh ONPEAEIUTENN JJI PELIEHUS CUCTEMBl JIMHEHHBIX YPaBHEHUH,
MOJIEJINPOBATH PEAIBHBIE CUTYAllMU C TIOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINPEIETUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUM C KOPHSAMH JUIsl TMPeoOpa3OBaHUS
BBIPAKCHUM;

BBITIOJIHATDH MPE0OpPa30BAHMS YUCITOBBIX BBIPAKEHHM, COAEPKALUX CTENIECHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBOMCTBa norapupMoB U1t npeoOpa3oBaHuUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HppAIMOHAJIbHBIC, IOKa3aTelbHbIE U
norapu(MUYECKue ypaBHEHHUS, HAXOAUTh UX PEUICHUSI C IIOMOIIBIO PABHOCHIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSITh OCHOBHBIC TPUTOHOMETPUYECKHE (POPMYIBI ISl IPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HeoOXoaumble (QOpMyabl A pPEHIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara anreopsbl.

DyHKUMU U TpaGUKH:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIHNH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENETECHUS U MHOMXKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (QyHKIUH,
nepruoanyeckrue QyHKIUHN, MPOMEKYTKH MOHOTOHHOCTHA (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKIMHM, HauWOOJblIIee M HaUMEHblIee 3HaueHHe (QYHKIMU Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIIHS C HATypajJbHBIM U
[ENbIM TIOKa3aTesneM, Trpa@uK CTEeNeHHOW (PYHKIMUA C HATYpadbHBIM U IENbIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHdu Kak (YHKIHUA OOpPAaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBaTh TOHATHUSAMU: JUHEHHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BBEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAsl U JorapupmMuyeckas
GyHKIIMM, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA IS PEIICHUS
YPaBHEHW;

CBOOOMHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M PeaabHOU
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi TeOMETPHUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMAJIBLHBIN pOCT, (hOpMyJsia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJIsS PELIECHUs peabHBIX 3a/1ad MNPUKIATHOrO
XapakTepa,



CBOOOJIHO OINEPUPOBAThH MOHATUSMHU: MOCIIEI0BATEIIBHOCTD, CIIOCOOBI 3a/IaHMUsI
MOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OrPAaHMYEHHBIE MOCIEA0BATEIBbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATH TMOHITUSMH: HEMpEepbhIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEpPUPOBATh MOHATHEM: (YHKIIMS, HEMPEphIBHAS Ha OTPE3KE,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TOHSATUSMH: TIepBasi W BTOpas MPOU3ZBOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISITH MTPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
IBYX (DYHKIIM, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITUHA;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHSATUSIMHU: MHOXECTBO, ONEpaluu  Haj
MHOECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJisl OMCaHUs PeajbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpeJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K xonmy obOyuenuss B 11 kiacce oOydyaromIMICsS TOJYYUT CIEAYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM pabodell mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpHUPOBATH TOHATHSIMH: HATypalbHOEC H IIE€J0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOIH30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl n HOK HaTypalibHBIX 4Mcel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HATypAJIbHBIE YNCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOJTHO OMEpPUPOBATh MOHSATUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (PopMe, BHITIONHATH apu(PMETHUECKUE ONEpaIlMu C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOZHO ONEpUPOBATh MOHATHSIMHU: HpPpALMOHANIbHbIE, MOKAa3aTeNbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh HUX PEUIEHHs C  I[OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEH TpH pPEUIEHUH TPUTOHOMETPHUYECKOTO
YPaBHEHHS;

CBOOO/IHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCThb YpPaBHEHUU U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMBl U CUCTEMBI-CIIEACTBUSA, HAXOIUTh PEIICHUSA
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palMOHANIbHBIE, UppalOHAJIbHBIE, [IOKa3aTeJIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeTpPhI;

OPUMEHSATH TpadUuecKre METOMbI I PEIICHUs YPaBHEHUN W HEPaBEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM alapaTta anreopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOMTb TIEOMETpUYEcKHe 00pa3bl YpaBHEHMM W  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJHO  OINEpPUpPOBaTh MOHATUAMHU: TpaUKU  TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKUMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTreMaTH4yecKoro anajamsa:

UCIOJIb30BaTh MPOU3BOJHYIO Ul UCCIIEAOBAHNUS (QYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HanOoJblIee U HAUMEHbIIee 3HaUYeHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO [UISl HAXOXKICHUS HAWIYYIIETrO pElICHUs B
IPUKIAIHBIX, B TOM 4YHUCJIE€ COLMAIbHO-D)KOHOMMYECKHX, 3aJadax, I
OIpeNeNIeHNs] CKOPOCTH W YCKOPEHHUs Mpolecca, 3aJaHHOTO (GopMyaol wuiu
rpaguKom;



CBOOOJHO  ONEPHPOBATH IMOHATHUSAMH: IEPBOOOpa3Has, ONpPEACIEHHBIN
MHTETpaJl, HAXOIUTh TIEPBOOOPA3HBIC DIIEMEHTAPHBIX (YHKIUH W BBIYHCIATH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOIIAIH INIOCKUX (GUTYP U 00BEMBI TEJT C TIOMOIIBIO HHTETPaa;

UMETh TPEACTABICHAE O MaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha MpPUMEpPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

pelaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTesibHbIE
padoThbI padoTsbI pecypenI
1 HccnenoBanue GpyHKINN C TOMOIIBIO 99 1
IIPOU3BOIHOM
2 [TepBooOpasHas u HHTETpaT 12 1
3 I'paduku TpUroHOMETPUUECKUX PYHKIIHM. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonansHbie, mokazaTeabHbIE U 24 1
JorapupmMuUecKre HepaBeHCTBA
KomruiekcHbie uncina 10
HarypanbHble u 1iensie yncia 10
CucreMbl palioHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTEIbHBIX U JIOTAPUPMUICCKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 HOBTOPGHI/IC, 00o0011eHue, cucTeMaTU3alus 16 9
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HNOYPOYHOE IINIAHUPOBAHHUE

11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

IIpumeHeHne npou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHne npou3BOJHOM K
UCCIIeIOBaHUIO (YHKITHI Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

[IpumeneHune npou3BOAHOMN K
uccieaoBaHuio QyHKIMN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
HCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
MCCIICZIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHre Mpon3BOIHON K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTH ¥ 9KCTPEMYMBbI

Haxoxnenue HanOOJIbIIETO U

HauMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

(GyHKIIMM Ha OTPE3Ke




HaxoxaeHne HanGombIIero u
HAaMMEHBIIETO 3HAUYEHUS HENPEPHIBHOMN

(GyHKIMHU HAa OTpe3Ke

Haxoxnenue HaubobIIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAUMEHBIIIETO 3HAYCHUS HETPEPBIBHON
(byHKLIUHT Ha OTpe3Ke

11

Haxoxnenne HanOoOJIBIIIETO U
HaVMEHBIIIETO 3HAYEHUS HEIPEPBIBHON

(GyHKIMHU Ha OTpe3Ke

12

Haxoxnenue HauOOJIBIIIETO U
HAaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIIMM Ha OTpe3Ke

13

14

[IpumeneHne Mpou3BOAHON IS
HaXO0X/IEHNS HAWIY4IlIEro peleHUs B
IPUKJIAJHBIX 3a7a4ax

[IpuMeHeHre nponu3BOAHOMN AJIst
HaAXOXICHUA Hannquero peIHeHI/ISI B
HpI/IKJ'Ia,Z[HBIX 3aJa4dax

15

[IpumMeHenre nponu3BOAHOMN AJIst
OTIpeJIeTICHUS] CKOPOCTH U YCKOPEHHSI
nporiecca, 3aaaHHoro (GOpMYIION HUITH
rpaduKom

16

[IpumeneHre npou3BOAHOMN AJIst
ONpeACICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOro (GOpMYIION HUITH




rpagukoM

17 Komnozunus ¢pyHkumii

18 Kommosurus ¢yHKimii

19 Kommnoszumus ¢yHkimii

20 ['eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPAMHATHOW IIOCKOCTH

21 I'eomeTprueckue 0Opa3bl ypaBHEHUH Ha
KOOPJUHATHOM TUIOCKOCTH

29 Kontponbnas padota: "UccnenoBanue
GYHKIMM ¢ TOMOIIBIO TPOU3BOAHON"

23 ITepBooOpasHasi, OCHOBHOE CBOICTBO
NepBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX QYHKIIAHN.
[paBrita HaXOXKACHUS IEPBOOOPA3HBIX

o5 [lepBooOpasHbIe 3NIeMEHTAPHBIX (QYHKITHH.
[IpaBuna HaX0XkIEHUSI IEPBOOOPAZHBIX

26 Nurerpain. I'eomeTpudecknii CMBICT
MHTETpaja

97 Beruucnenue onpenen€éHHoro MHTerpata
o popmyne Herotona-JleliOuuma

)8 Brruncnenue onpenenéHHOro HHTerpaa
1o popmyne Horotona-Jleli6uuma

29 [TpumeHeHne UHTErpaa sl HaXOXKIACHUS
UIOMIAIeH TUIOCKUX PUTYP

30 [IpumeHeHre uHTerpana sk HAXOXKACHHUS
00BEMOB reOMETPUUECKHUX TEJ

31 [Mpumeps! pemennii auddepeHnmraIbHbIX




YpaBHEHHI

[Mpumeps! pemennii auddepeHraIbHbIX

32 .
ypaBHEHHI
MaremaTHuecKoe MOJCINPOBAHUE

33 pEaNbHBIX MPOLIECCOB C MOMOIIBIO
nuddepeHIaTbHBIX YpaBHEHHH

34 KonTponbnas pabora: "[lepBoobpasnast u
uHTerpan”

35 Tpuronomerpuueckue QyHKINH, UX
CBOMCTBa U rpauKu

36 Tpuronomerpudeckue GyHKINUU, UX
CBOWCTBA U TpaduKu

37 Tpuronomerpuueckue QyHKINH, UX
CBOICTBA U rpaduKu

38 Tpuronomerpudeckue GyHKINUU, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue QyHKIUH, UX
CBOMCTBa U TpauKu
OT60p KOpHEN TPUTOHOMETPUUYECKHUX

40 YPaBHEHHUH C TIOMOILIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHHUH C TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

43 OT160op KOpHEH TPUTOHOMETPUIECKHIX




YPaBHEHUI C TOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

Pemenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Perienue TpuroHoMeTpruueCcKux
HEPABEHCTB

46 Pemenue TpuroHoMeTpruueCcKuX
HEPaBEHCTB

47 Perienue TpuroHomMeTpruueCcKux
HEPaBEHCTB
Konrponsnas padora: "I'papuku

48 TPUTOHOMETPHUYECKUX (YHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/bI PELLICHHS
M0Ka3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOABI PEILIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELLICHHS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(MUUECKNX HEPABEHCTB

54 OCHOBHBIE METO/BI PELLICHUS
Jorapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/1bI PELLICHHS
Jorapu(pMUUECKNX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHHS




Jorapu(pMUUECKIX HEPABEHCTB

OcCHOBHEBIE MCTOABI pCIICHUA

> UppanroHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppalnoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METOJIbI PETLICHHS
UppanroHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppaloHaIbHBIX HEPABEHCTB
61 ['paduueckne METOIBI pEeICHHS
UppaIMOHAILHBIX YPaBHEHUI
62 I'paduueckue MeTo bl peLeHus
UppalMOHAIBLHBIX YPaBHEHUI
63 ['paduaeckne METOBI peICHHS
ITOKa3aTEeNIbHBIX YPAaBHCHHUN
64 I'paduueckue METO bl peLIeHUs
II0Ka3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLeHNs
JorapuMUYECKIX YpaBHEHHMA
66 I'paduueckue MeTO bl peLIeHUs
norapu(pMUUECKUX HEPABEHCTB
67 ['paduueckne METOIBI peICHHS
Jorapu(pMUUECKUX HEPABEHCTB
I'paduueckue METOIbI peLICHUS
68 MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
ypaBHEHUH
69 ['paduueckue METOIBI pEeLICHHUS

MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX




YpaBHEHHI

70

['paduueckne METOIBI peICHUS
MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB

71

I'pacduyeckue MeToabl pereHus
MOKAa3aTeIbHBIX U JOTrapu(PMHUUECKUX
HEPABEHCTB

72

Konrponsnas pabdora: "UppannonansHsie,
NoKa3aTeJbHbIE U JOrapupMHUUecKue
HepaBeHcTBA"

73

KommuiekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHYECKask POPMBI 3aIUCH
KOMIIJIEKCHOTO YHCiIa

74

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpUYECKast OPMBI 3aIUCH
KOMIUIEKCHOTO YHClia

75

Apudmernueckue onepanum ¢
KOMILIEKCHBIMU YUCJIAMU

76

Apudmernueckue oneparuu ¢
KOMIINICKCHBIMHU YU CJIaMH

7

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHUCCJI Ha
KOOpﬂHHaTHOﬁ IINTIOCKOCTH

78

N3006paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAMHATHOW TIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YHcia

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YuCIa




HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCCJI JJIsA

81 penieHns GpU3n4ecKrx U reOMeTPUIECKIX
3az1a4y

82 Konrponbnas pabdora: "KommiekcHbie
yycna"

83 HarypanbHble 1 1ienbie 9ncia

84 HarypanbHble 1 1iensle yncia

85 [TpumeHeHre NPU3HAKOB JIETUMOCTH
LEJIBIX YUCel

86 [IpumeHeHne TPU3HAKOB JIETUMOCTH
LEJIBIX YUCEl

87 [TpumeHeHre NPU3HAKOB JIETUMOCTH
nensix uncena: HOJ u HOK

88 [MpumeHeHrne TPU3HAKOB JIETMMOCTH
uensix yucen: HOJl u HOK

89 [TpumeHeHre NPU3HAKOB JIETUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOJYJIIO

90 [IpumeHeHne NpU3HAKOB JIETUMOCTH
LEJIBIX YUCEJI: OCTaTKU M0 MOAYJIIO
[IpumeHeHne NPU3HAKOB JIETUMOCTH

91 LEJIBIX YUCelI: anroput™ EBxinaa s
peleHus 3a1a4 B IeJIbIX YUCIax

92 Kontponbhas paboTta: "Teopus menbix
qucen"
Cuctema u COBOKYITHOCTh YPaBHEHUI.

93 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CJIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.




PaBHOCHIBHBIE CUCTEMEI I CHCTEMBI-
CIIEZICTBHUSI

95 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEHN pallMOHAJIBHBIX YPaBHEHUI

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MPpPaIlMOHATBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
97 COBOKYIHOCTEW MOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTEIbHBIX
yYpaBHEHUN

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
99 COBOKYITHOCTEH JTIorapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METOBI PELICHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMHUIECCKUX
ypaBHEHUH

[TpuMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKHX 3a7a4 U 3a7a4 U3

101 pa3nuYHbIX 00JacTell HAYKU U peanbHON
KM3HH, HHTEPIIPETALUS TIOTTYyICHHBIX
pe3yinbTaToB

[IpumeHeHne cucTeM K pelieHuto
MaTeMaTHYeCKHX 3a7a4 U 3a7a4 u3
pa3nuYHBIX 00JaCTell HAyKU U peanbHOMN
KHU3HU, UHTEPIPETAIUs MOJTyYSHHbBIX

102




pEe3yJIbTaTOB

[IpumeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3MyHbIX 001acTel HAYKH U pealbHOM
KU3HU, UHTEPIIPETALUS MOTy4YEeHHBIX
pe3ynbTaToB
Kontposnbnas padota: "Cuctemsl

104 palMoHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeJIbHbIX U JIOTapU(PMUUIECKUX
ypaBHEHUI"

105 PanmonanpHble ypaBHEHUS ¢ TapaMeTpamu

106 ParponaibHble HEpaBEHCTBA C
napaMeTpaMu

107 PanronanpHbIE CHCTEMBI ¢ TapaMeTpaMu

108 HppaunoHanpHble ypaBHEHHS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanunoHaabHble CUCTEMBI C
napaMeTpaMu

110 [TokazarenpHbBIC ypaBHEHHsI, HEPABEHCTBA C
napaMeTpaMu

111 IlokazaTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI C
napaMeTpaMu

114 TpuronoMmerprudeckre ypaBHEHUs C
napaMeTpaMu

115 TpuroHomerpu4ecKkue HEPaBEHCTBA €




napameTpamu

116

Tpuronomerpudeckue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJENEH peaabHbIX
CUTYyalllid C MOMOILBIO YPABHEHUH C
rapameTpamMu

118

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYyallUid C MOMOILbIO CUCTEM YPaBHEHHI
C mapaMeTpaMu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYaIUil C IOMOIIBIO CUCTEM YpPaBHEHHIA
C mapaMeTpaMu

120

Konrponsnas pabora: "3anaun ¢
napamerpamu’

121

[ToBTOpenue, o600mIEeH S,
cucTtemaTusanus 3HaHuil: "YpaBHenus"

122

[ToBTOpenwue, 06001IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenue, o600IIEHNE,
cucTemMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucremsbl ypaBHEeHUI"

124

[ToBTOpenwue, 060061IeHNE,
cuctemarusauus 3Hanuii: "HepaBeHncrea"

125

[ToBTOpenwue, o600mIEeH e,
cucteMartu3arus 3Hannii: "HepaBencraa"




[ToBTOpenue, 0600mIEeH e,

126 . " 1
cuctemaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpenwue, 06001IEHNE,

127 cucrteMartu3anus 3Hanuil: "[IponsBognas u 1
e€ npumeHeHue"

[ToBTOpenue, o600mEeHNE,

128 cucremaruszauus 3HaHuil: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 06061IeHNE,

129 cucTemaru3anus 3HaHui: "TIpon3BoaHas 1 1
e€ npumeHeHue"
[ToBTOpenue, 06001IeHNE,

130 cucTeMaTu3anvs 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenwue, o600mEeH e, 1
cucreMartu3anus 3Hanuit: "OyHxknun"

132 [ToBTOpenue, 06061IEHNE, 1
cuctemaTuzanus 3Hanuil: "OyHkaun"

133 [ToBTOpenwue, o600mIEeH e, 1
cucreMartu3ainus 3Hanuit: "OyHkiun"

134 HToroBast KOHTpOJIbHAs paboTa

135 Hrorosast koHTpoIbHAs paboTa

136 [ToBTOpenue, o600IIEHNE, 1
cUCTeMaTH3aIMsI 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeJHero o001ero 0opa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh NOHATUAMM: pPaLMOHAIbHOE M JEHCTBUTEIIBHOE YUCIIO,
' OOBIKHOBEHHAs U IECATUYHAS IPOOb, IPOLIEHTHI
12 BbimonHATe  apudmeTnyeckue  omepauud ¢ palMOHAIBHBIMH U
' JENUCTBUTENbHBIMU YHCIIaMU
13 BbInonHATe NpuOIMkEHHBIC BRIYUCICHHS, UCTIONb3YS MPaBUIIa OKPYTIICHUS,
' JIeNaTh NPUKUIKY U OLIEHKY Pe3yiIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHSAMU: CTENEHb C LEJIBIM IOKa3aTelleM, CTaHIapTHas
14 (dopma 3amucH JEHCTBUTENHFHOTO YHCIIA, KOPEHb HATYpalbHOH CTEINCHHU;
' UCTIOJIb30BaTh MOJIXOASIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YUCEN JUIA
pelIeHNs TPaKTUYECKUX 33a4 U IIPEICTaBICHNS JaHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC NPOU3BOJIBHOTO YIJIa;
1.5 UCIIONb30BaTh  3alMCh  IMPOM3BOJBHOTO  yIyia  4epe3  oOpaTHbIC
TPUTOHOMETpUYECKHE (PYHKIIMU
2 YpaBHEHMsI U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, LEJOE,
2.1 panuoHaIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE
59 BeinonsaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH U peliaTh
' TPUTOHOMETPUYECKHE YPaBHEHUS
BeimonHATe npeoOpa3zoBaHus LIENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQKEHUM M peliaTb OCHOBHBIE THIBI LENbIX, pAlUOHAIbHBIX U
UppalOHAIbHBIX YPAaBHECHUI U HEPABEHCTB
54 [IpuMeHATh ypaBHEHHMsI M HEPaBEHCTBA JUIsl PEILEHHMs] MaTeMaTH4EeCKUX
' 3aJa4 ¥ 3a/1a4 U3 PasjInYHbIX 00JIaCTe HAyKU U peabHON )KU3HU
MonenupoBaTh peajbHblE CUTyallud Ha S3bIKE€ anreOpbl, COCTaBIATH
2.5 BBIPAXKEHMSI, YpaBHEHUs, HEPABEHCTBA I10 YCJIOBHUIO 3aJaud, UCCIENOBATh
HOCTPOEHHBIE MOJIENIH C MCIIOJIB30BAHUEM allllaparta aareopsl
3 OyHKIMH U TpauKH
31 OmnepupoBath MOHATUSAME: (PYHKITHS, crIocoObI 3amanus QyHKIHUH, 00JIACTh

ONpeNeNIeHus W MHOXKECTBO 3HayeHMH (yHKUMH, Tpaduk QYHKIHUH,




B3aUMHO OOpaTHbIC (PYHKIIMH

OnepupoBaTh TMOHATHAMHU: YETHOCTh M HEUETHOCTh (PYHKIWH, HYIH

3.2 (yHKINH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
3.3 HcnonwszoBath rpaduku GyHKUINN A1 pEelICHUs] ypaBHEHUI
34 CrpouTth 1 4uTaTh rpadMKu JTUHEHHON (PYHKIINHU, KBAIpaATUIHON (YHKIINH,
CTETIeHHOW (PYHKIIMH C TEJIBIM MTOKa3aTeleM
Hcnonb3oBate rpaduku (yHKIMHA A0S HMCCIEIOBAHUS TIPOLIECCOB U
3.5 3aBHCUMOCTEH MpH peIIeHUH 3a7ady M3 JAPYruX Y4eOHBIX NpPEAMETOB M
peanbHOM KHU3HU, BbIpaxaTh (popMyIamMu 3aBUCUMOCTH MEX1Y BEIMYMHAMHU
4 Havana matematuyeckoro aHanmsa
41 OnepupoBaTh TOHATHSAMH: IOCIEI0BATEIBHOCTh, apu(pMETHUECKas M
' reoMeTpuuecKas Mporpeccuu
42 OnepupoBaTh MNOHATUSAMHU: OECKOHEYHO YyOBIBaIOIIas TeOMeTpUuYecKas
' porpeccus, CyMmMa O€CKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKON TPOTPECCUH
4.3 3agaBaTh MOCIEIOBATEIBLHOCTH PA3JIMYHBIMU CIIOCO0AMHU
44 Hcnonb3oBaTh CBOMCTBA IOCIEAOBATEIBHOCTEH M MPOTpeccuid i
' pelIeHns pealibHbIX 3aJa4 MPUKJIaHOTO XapaKTepa
5 MHokecTBa U JIOTUKa
5.1 OnepupoBaTh NOHATHUSIMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar Juis — ONHCAaHUsA
5.2 peaTbHBIX TPOIIECCOB U SIBIICHUM, TIPH PEIICHUH 3a/1a4 U3 IPYTUX yIeOHBIX
MPEeIMETOB
5.3 OnepupoBaTh  NOHATHSAMH:  ONpeNEJeHHEe,  Teopema,  CIIEACTBUE,
JT0Ka3aTebCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MNOHATHAMU: HATypallbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 NpPU3HAKA JETUMOCTH LENbIX YHCelN, pa3joXKEeHHWe YHuClia Ha MpPOCThIE
MHOXKUTEJH [Tl pEeLIeHHs 3a/1a4
1.2 OnepupoBath MOHATHEM: CTEIIEHD C PALMOHAIILHBIM [10KA3aTEIEM
13 OnepupoBarh MOHATHAMU: JoTapu(dM YHCIIA, JECITUYHbIE U HATypajbHbIE
' norapuQMsl
2 VYpaBHeHUsI U HEpaBEHCTBa
2.1 [lpuMeHsATH CBOMCTBA CTENEHM [UIs TPeoOpa3oBaHHsS  BBIPAXKCHUH,




OIICpHUPOBATH IIOHATHAMHU: II0KA3aTCIIBHOC YPAaBHCHHUEC HW HCEPABCHCTBO,
peiiaTb OCHOBHBIC THIIBI ITIOKA3aTCIbHBIX ypaBHeHI/Iﬁ H HCPaBCHCTB

BbimonHATe TpeoOpa3oBaHUs  BBIPAKEHHM, COJCPXKAIIUX JIOTapU(MBI;

2.2 ONIEepUPOBATH MOHATUSAMU: JOrapu(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI JJOrapu(MHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 Haxoauts perienns npocTelmx TpUroHoMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSMHU: CHCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILIECHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM AJI PELICHUS MPAKTUUYECKUX
3a1a4y
95 Haxonuts pemeHnst npoCTENIINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YpPaBHCHUI M HCPABEHCTB
MogenupoBaTh peajbHble CHTyallMd Ha s3bIKE alreOpbl, COCTaBIATH
2.6 BBIPAXXCHMSI, YPABHCHMs, HEPABEHCTBA M CHUCTEMBI 10 YCIOBHUIO 3a/auy,
HCCIIeI0BaTh IOCTPOCHHBIE MOJIEIH € UCIIOJIb30BAHUEM almapara aareopbl
3 OyHKIMH U TpaPuKH
OnepupoBaTh HOHATHUAMM: IEpUOAMYECKass (QYHKIMS, HPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMmMa (YHKIMH, HauOosblliee U
' HalMEHbllIee 3HAa4eHUs (PYHKIMU Ha IPOMEXKYTKE; UCIOJIb30BaTh UX VI
uccrenoBanus (QyHKINHU, 33T1aHHON TpadUKOM
OnepupoBaTh HNOHATHAMM: TPapUKH MOKa3aTeNbHON, JOrapuPMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (PYHKIMN; U300pakaTh HMX Ha KOOPIWHATHOU
IUIOCKOCTH M UCIIOJIb30BAaTh IS PELIECHUS YPABHEHUM U HEPABEHCTB
33 N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH I'papuK JTUHEHHBIX ypaBHEHUI
' Y UCIOJIb30BaTh UX JJISl PELLIEHUS] CUCTEMBbI JIMHEHHBIX YPaBHEHUM
3.4 Hcnonb3oBate rpaduku (yHKUMA A0S HCCIEIOBaHMS MPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX TUCLUITINH
4 Havana maTemMaTH4ecKoOro aHaimsa
OnepupoBaTh MOHATUSAMU: HENIPEPbIBHAS (HYHKLUS, TPOU3BOAHAS (DYHKIIHHU;
4.1 UCIIOJIb30BaTh T'€OMETPUUECKUN M (PU3MYECKUHA CMBICT MPOU3BOJHON IS
pelieHns 3a1a4
4 Haxoaute  mpou3BOAHbBIE  3JIEMEHTApHBIX  (QYHKIMM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIINH
Hcnonb3oBaTh  MPOM3BOAHYIO  JUId  HMCCleloBaHMA  (QYHKIUM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHSATb PE3yJAbTaThl HCCIECIOBaHUS K
MOCTPOEHHUIO rPpapUKOB
44 Hcnonp3oBaTh NPOU3BOAHYIO Ui HAXOXIECHUS HAWIYYLEro PELICHUs B
' IPUKIIAJHBIX, B TOM YHCJIE COLUAIBHO-2KOHOMUYECKUX, 3aJa4ax
45 OnepupoBaTh NOHATHAMM: IIE€pBOOOpa3Has M HWHTErpajg; IOHUMATh
' reOMETPUUECKH U (PU3MYECKU CMBICT UHTErpaja
46 Haxonuths nmepBooOpa3Hbie 3IeMEHTAPHBIX (DYHKIMIA, BBIYUCISATH HHTETpAl

no popmyne Hetotona — JleitOnura




4.7

Pemate mpukiagHbIe 3324, B TOM YHCIIE COIMAIBHO-DKOHOMHYECKOTO M
(u3MYeCcKOro Xxapakrepa, CpeCTBaMi MaTEMAaTHYECKOTO aHaN3a




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Kon
1 Yucna 1 BIYUCIIECHUS
Panmonaneuple  umucia. OOBIKHOBEHHbIE M JIECATUYHbIE JAPOOM, IPOLIEHTHI,
11 OeCKOHEUHbIE MEPUOINYECKHe Tpodu. ApudmMeTHueckre ornepaunnu ¢ paloHaIbHBIMU
' qucIaMu, IpeoOpa3oBaHus YMCIOBBIX BhlpakeHUH. [Ipumenenne qpobeii u mporeHToB
JUI pelleHHs IPUKIIaJHbIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciel 3HaHUH U peanbHOM KU3HU
JeticTButenbHbIe yrciia. PanoHanbHble M uppalroHaibHbIe Yncia. ApupMeTHIECKHIEe
1.2 | omepanuu ¢ ACHCTBUTENBHBIMH uuclIaMH. [IpuOMmKEHHbIE BBIYMCICHUS, MpaBUIIA
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa BEIUMCIICHUIH
Crenensb ¢ nenbiM nokaszareneM. CTanaapTHast popmMa 3anucu AeHCTBUTEIBHOIO YUCIa.
1.3 | Hcnonp3oBaHue MOAXOASAIIEH (OPMBI 3alHCH JEHCTBUTEIBHBIX YHCEN JJIS PEIICHUS
NPaKTUYECKHX 33/1a4 U TPEACTABICHUS JaHHBIX
14 ApupmeTnueckuii KOpeHb HaTypaslbHOW cTemneHu. [leiicTBus ¢ apupmMeTHyecKUMHU
' KOPHSIMHU HaTypaJbHON CTENEHH
15 CuHyCc, KOCHMHYC U TaHT€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToknmecTBa M TOXKIECTBEHHBIC MPEOOpa30BaHUS
59 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpakeHU. OCHOBHbBIE TPUTOHOMETPUUECKUE
' (bopMyibl
53 VYpaBHeHUe, KOpeHb YypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meroa
MHTEPBAJIOB
2.4 | Pemenue 1enbix u ApoOHO-PAIMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemenne nppanMoOHaIBHBIX YPABHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YpaBHEHUI
57 [TpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PELICHNIO MaTEMAaTUUECKUX 3a]1a4 U 33/1a4 U3
' pa3IMyYHbIX 00JacTe HAyKH U peasIbHOM JKU3HU
3 OyHkmu U rpaduku
31 Oyukuusa, crnocoOsl 3amanus ¢yHkuuu. [padux dynknuu. BzaumHO 0OpaTHBIE
' GyHKIUM
3.9 OOnacTp ompeneneHuss W MHOXKECTBO 3HadeHWH QyHkimun. Hymm ¢QyHKImm.
' [TpoMeKyTKH 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKITUH
3.3 | CreneHHas QyHKIUS ¢ HATypaJbHbIM U IIeJbIM MOKa3zareneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 TpuroHoMeTpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUICCKUX (DYHKITUH
' YHCIIOBOTO apryMEHTa
4 Hauana matematuyeckoro aHammsa
41 IlocnenoBaTenbHOCTH, CHOCOOBLI 3aJaHMs  IOCIEAOBATCIBHOCTEH. MOHOTOHHBIE
' MOCJIE1I0BATEILHOCTH
ApudmeTrueckass W TeOMETpUYecKas Tporpeccuu. beckoHedHO yObIBaromias
4o | TEOMETPHYECKas IPOrpeccHs. Cymma OeCKOHEUHO YOBIBAIOIIEH TE€OMETPUUYECKON
' nporpeccun. @dopmyna CIOXKHBIX NPOLEHTOB. lcmonb30BaHWe Mporpeccud MAiis
pelIeHusT peasbHBIX 3aj1a4 MPUKIIATHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKa
MHoecTBO, omepauud HajJ MHokecTBaMu. Jlumarpammbl Diinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammaparta [Jisl OMUCAHHsS pealbHbIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 Yucia u BIYUCICHUS
1.1 Hatypanbable u nemnsie uncna. [Ipu3Haku qeTMMOCTH HENbIX YUCeT
1.2 Crenens ¢ palMOHaIbHBIM NOKa3ateneM. CBOKCTBA CTEIEHU
1.3 Jlorapudm uuncna. JlecsTuyHble U HATYpaIbHBIE JOTapUpMBbI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [IpeoOpazoBanHue BRIpaXEHUH, COIEPKAIIMUX JTOTaPUPMBbI
2.2 [IpeoOpa3zoBanme BeIpaXEHUM, COIEPKAIIMX CTEIIEHU C PAIMOHAIBHBIM MTOKa3aTelieM
2.3 IIpumepsl TPUrOHOMETPUUECKUX HEPABEHCTB
24 [Toxa3arenbHblE ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHeHHUS 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX YpaBHEHUN. PellieHre NpukIiaaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JMHEHHBIX YpaBHEHUH
2.7 CucTeMbl ¥ COBOKYITHOCTH PAallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
28 [IpumeneHnre ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUI0O MaTEeMAaTHUYECKUX 3a]1a4
' W 33/1a4 U3 pa3IMYHbIX 00JacTeil HAYKH U PeabHOM KU3HU
3 OyHKIMU U TpaduKh
Oynkrus.  [lepuognmveckue ¢ynkuu. [IpoMexxyTknm MOHOTOHHOCTH  ()YHKIIHH.
3.1 Makcumymbl U MHUHHUMYMBI (yHkiuu. HawmOosnbliee W HauMeHbIIEe 3HAYCHUE
(GyHKINU Ha TPOMEXKYTKE
3.2 Tpuronometpuyeckue GyHKIMH, UX CBONCTBA U rpaduKu




3.3 [TokazaTenpHas u torapudmMudeckas GyHKIIMH, ©X CBOMCTBA U I'PpapUKH
3.4 Hcnionb3oBanue rpadukoB GyHKIUH Ul pEIICHUs] YpaBHEHHUIA U TIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIUN A1 MCCIEIOBaHUS MTPOLECCOB M 3aBUCUMOCTEHA,
3.5 KOTOpbIE€ BO3HHUKAIOT MNpPU pEIICHUWH 3a7ady M3 JAPYrHMX Y4eOHbIX INpPEIMETOB U
peaIbHOM JKU3HU
4 Hauama maTemMaTideckoro aHanmsa
4.1 HenpepbiBable pyHKIIMN. MeTOA HHTEPBAJIOB AJIsl PELICHUs] HEPaBEHCTB
4.2 ITpousBogHas GpyHkuuu. ['eomerprueckuii 1 (pU3NYECKHA CMBICI TPOU3BOIHOM
43 [IpousBogHble 3neMEHTapHBIX (QyHKUUNA. DOpMyNbl HaX0XKIEHUS MPOU3BOJHOM
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUH
[lpumeHeHne TPOU3BOJHONM K HCCIEAOBaHHIO (YHKIMI Ha MOHOTOHHOCTH U
4.4 sKCTpeMyMbl. HaxoxkJeHre HauOoJIbLIer0 W HAaMMEHBIIEro 3HadeHHs (PYHKLIHUU Ha
OTpe3Ke
[IpumeHeHne TPOU3BOAHOMN TSI HAXOXKISHHSI HAWITYUIIer0 PEHICHUsT B MPHKIATHBIX
4.5 3ajadax, JUIs ONpEIENICHHs CKOPOCTH Tpoliecca, 3aJaHHOro (opMmynold wuiu
rpaukom
4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX
47 WuTerpan, ero reoMeTpuyecKiii 1 GU3NIECKUi CMBICI. Bhramucienne uHTerpaa mo

dbopmyne Hetorona — JleliOHuma




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUSI K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnanenue wmetomamMu J0Ka3aTelbCTB, alrOPUTMAaMM pELICHUS 3a/ad;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, MPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHO€ M MPOTUBOIOJIOKHOE YTBEP)KJIECHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIHUH,
IIPOBOJMTD JI0Ka3aTeNbHbIE pacCyKIACHHs IPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUH; YMEHHE  OINEepUpOBaTh
MOHSTUSIMU: MHOKECTBO, MOJMHOKECTBO, ONEpali HaJ MHOKECTBAMU;
YMEHHE  HUCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIBHBIX MPOLIECCOB U SIBICHUN U NPU PELIEHUU 3a]1a4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBsa3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IUYHBIMU CIIOCOOAMU; UCTOIB30BaTh Tpadbl Npu

PCUICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATYpabHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HaTypajJbHOW CTENEHH, CTENEHb C
pallMOHAIBHBIM TIOKA3aTeJIEM, CTENEHb C JECUCTBUTEIbHBIM MOKA3aTEJIEM,
jmorapudM dUHCIA, CHHYC, KOCHHYC W TAaHTE€HC IPOU3BOJILHOTO YHCIIA,
OCTaTOK IO MOJAYJII0, PAalHOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
qHCell; YMEHHE UCTIONL30BaTh MPU3HAKU JIETMMOCTH, HAMMEHBIIUN 00U
JeNUTeThb W HauMEHblee OoOIee KpaTHOe, anroputM EBkianma mpu
pPELIEHNH 3a7a4; 3HAKOMCTBO C PA3JUYHBIMU MNO3ULMOHHBIMU CUCTEMAMU
CUMCTICHUS; YMEHHUE BBIMOIHITH BHIYUCICHNE 3HAYEHUI U peoOpa3oBaHus
BBIpQXXEHUI CO CTemeHsMU U Jorapudmamu, mnpeoOpa3oBaHus IPOOHO-
palMOHANbHBIX  BBIPAXKEHUM; yYMEHHME  ONEPUpPOBATH  MOHATUSMU:

oCJIeA0BAaTCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH mporpeccus, reoMETpuICCKas




nporpeccus, OECKOHEUHO YObIBaloIlas TE€OMETpPHUYECKas IPOrpeccus;
yYMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOIO  uHucia, (GopMa  3alucH  KOMIUIEKCHBIX  YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBHS C KOMIUICKCHBIMH UHCIIAMU;
MPUBOJIUTH TIPUMEPHI HCIIOJIb30BAaHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHAMM:  MaTpuma 2x2  u  3X3, onpeaenurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue onepupoBaTh MNOHATUSIMU: palUOHAIbHBIC, HpPpAlMOHAIbHBIC,
MOKa3aTebHbIE, CTENEHHbIC, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBAThH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IMpeoO0pa3oBaHUe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB U CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI C TIOMOIINBIO PA3IMYHBIX TPHEMOB; peIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C [apaMeTpOM; MPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTeH HAYKU M PeaTbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHUAMH: (QYHKIHS, YETHOCTh (DYHKIUH,
NepUOANIHOCTD (I)YHKLII/II/I, OrpaHU4YCHHOCTDH q)yHKL[I/II/I, MOHOTOHHOCTbH
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIIMU Ha TMPOMEXKYTKE, HENpepbIBHAsT (DYHKIIHMS, aCUMITOTHI TpaduKa
GbyHKIMY, TIepBas U BTOpasl MPOU3BOAHAS (PYHKIIMH, TCOMETPUYCCKHIA U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIIO3UIMN (DYHKIMN, HAXOAUTh YpaBHEHHE KacaTelIbHOM K Trpaduky
(GyHKIMM;, YMEHUE HAaXOJWUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIINN;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Ui HCCIeloBaHUS (yHKIUH,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOWICHOB C WCIOJIB30BAHUEM ammapara MaTeMaTHYECKOTO
aHa/M3a; TPUMEHATH TMPOU3BOAHYIO JJs HAXOXKICHHS HAWIYUIIeTO
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE COLHMAIbHO-d)KOHOMUYECKUX H

buznyecKuxX 3ajavyax; HAXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOIIBIO




HHTCrpaja; IMPpUBOAUTL HNPHUMEPBI MATCMATHUYCCKOIO MOACIIMPOBAHUA C

noMouibio 1udepeHnaibHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMK, oOpaTHas QYHKITUA,
KOMIO3UIMS (QYHKUMHA, JMHEWHas (QYHKIUS, KBaJpaTU4Has (yHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIUH, MOKa3aTeslbHAS W
norapupmudeckass (yHKIHWH; YMEHHUE CTPOHWTh TpadUKd HW3yYEHHBIX
¢GyHKUMH,  BBINONHATH  TpeoOpa3oBaHuss  rpadgukoB  GyHKUUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
peleHnH 3a7ay U3 APYruX Y4eOHbIX NMPEAMETOB U 3a1ad U3 peallbHOU
KHU3HHM;, BBIpaXKaThb (HOpPMYJIaMHU 3aBHCHUMOCTH MEXAY BEIMYHMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpa@uku (QyHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJaud Pa3HBIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JIBXKEHHE, paboTy, CTOMMOCTh TOBAPOB M
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(¢uHAHCAMU); COCTABISTH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M WX
CUCTEMBI II0 YCIOBHUIO 3aJayd, HCCIEN0BaTh IIOJYyYEHHOE pELICHUE H
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasbHbBle CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJla4y, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHHUEM  ammapara  anreOpsl,

WHTEPIPETUPOBATH MOTYYSHHBIN pe3ynbTaT

YMeHne onepupoBaTh MOHATUSIMH: CpelHee apu]MeTudeckoe, MeIraHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJICKAaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TabJMIaX, Ha AUarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOWMCTBA PEalbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMNPHMCHCHUCM I‘pa(bI/I‘-IGCKI/IX
MCTOOOB U SJICKTPOHHBIX CPCACTB, Fpa(i)I/I‘-IeCKI/I Hucciaea0BaTb COBMECTHBIC

HaOJIOACHNUS C IOMOIIBIO TUArPaMM PACCEUBaHUS M JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUE  BBIYUCIIATH




BEPOSATHOCTh C HCIOIB30BaHHEM TpadUYecKuX METOJIOB; MPUMEHSTH
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH pPEabHBIX COOBITHIA; YMEHHE ONEpUPOBATH
MOHATUSIMH:  CITydaiiHass BEJIIMYHMHA, pPACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUIAHHWe, JHCIIEPCHS W CTAHJAPTHOE OTKJIOHCHHUE
CIIy9aiilHOW  BEJMYWHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPENCICHHNA sl pEIICHUS 3a/1ay;
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJIBIIUX YHCEN, METOJbI BHIOOPOUHBIX
UCCIICIOBaHUM; YMEHUE TPUBOAUTH TPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHIMH: COUETaHUE, MEPECTAaHOBKA, YUCIIO COYETAHUH,
YHCJIO  TEePeCcTaHoOBOK; OwHOM  HbIOTOHA; yMeHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue OICpHUpPOBATH IIOHATUAMMU: TOYKa, npsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHHA YTJIa, INIOCKUNA YIroJl, IBYTPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapPAIUIEIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yrojl MEXAYy MNpsIMOM U IUIOCKOCTBIO, Yrod MEXIAYy IUIOCKOCTSIMHU,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMY,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIb30BaTh IPU PELICHUU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTU4YeCKHe
MOJEIU C IOMOUIBI0 TE€OMETPUYECKUX IOHATUH M BEJIWYMH, DPELIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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VYMeHue onepupoBaTh MOHATHAMH: IUIOIIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHHK, IPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaienenune], NOpu3Ma, NHpamMuaa, (urypa M MOBEPXHOCTH
BpallleHUs, MWIUHAP, KOHYyC, mmap, cdepa, miomanb chepsl, UIOMAIL
MOBEPXHOCTH NHPAMHIbI, MPHU3MBI, KOHyca, IWIWHApa, 00BEM Kyoa,
NOPSIMOYTOJIBHOTO TMapaulefieNuIeaa, MHUpaMHUIbl, MPU3MbI, LHWIMHIPA,
KOHYycCa, IIapa, pa3BEpPTKAa IMOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHAPA,

mapamicjibHble OCH HWJIM OCHOBAHHMIO, CCUYCHHC IIIapa, IJIIOCKOCTD,




Kacaroutascs chepbl, HMIMHIPA, KOHYCAa; yMEHHE CTPOUThb CEUEHHUE
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE MPHUMEHSTh CBOICTBAa I€OMETPHUUECKUX (PUTYp, CAMOCTOSITEIBHO
(bopMynupoBaTh ONpeAeseHusl U3ydyaeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBEpraTb HX; YMEHHE MPOBOAUTH KiIacCUPUKAUUIO (QUryp Io
pPa3NUYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJHUTENbHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHSAMM: JIBKEHHE B  IPOCTPAHCTBE,
napasuieNbHbId TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpazoBaHHe MOA00MsA, MOJ00HBIE (UIYpBbI;, yMEHHe
pacro3HaBaTh paBHBIC W TMOAOOHBIC (UTYpPHI, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIB30BaTh T€OMETPHUECKUE OTHOIICHUS TIPU
pelIeHNH 3aJa4; HaXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YOI,
101 b, 00BbEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YYeOHBIX MPEIMETOB U
U3 peasbHOW KM3HH, YMEHHE BBIUHCIATH T€OMETPUYECKHE BEIHMIUHBI
(mmHA, yrom, IUIOMAAbL, OOBEM, IUIOMIANb ITOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOMAab cepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUieNienuIesia, MHUPaMUIbl, MPU3MBL, HIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXOUTh OTHOIICHHE 00BbEMOB MOI0OHBIX QUTYP

12

YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pas3loKeHHE BEKTOpa Mo Oas3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEACHHUE, YIOJN MEXIY
BEKTOPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOMAIINNA METOT IJIsl pEIeHUs 3a7a4H; TIOHUMaHNe
3HAYUMOCTH MATEMATHKH B W3YyYCHUH TPUPOTHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMM; yMEHHE paclio3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHl MATEMATUYECKHUX

OTKPBITUH POCCUMCKOM U MUPOBOM MaTEMaTUYECKOU HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHblie u niensie uncia. [Ipu3Haky AeTUMOCTH LENbIX YHACE

12 Pammonanbupie ymcna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOM, MPOLEHTEHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnueckuii KOpeHb HaTypaJbHOW cTeneHu. [edCTBHS ¢ apuPMETHYECKUMH
' KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ paloHalIbHBIM MoKa3areneM. CBoMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC ¥ TaHTEHC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOIO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4ncia. Apu(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnnxEHHbIC BBIYUCICHHS, PaBUIa OKPYTICHUS, IPUKHUIKA U OLIEHKA
pe3yibTara BHIYUCICHUN

1.8 [TpeoOpa3oBaHue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1pOOHO-paLIOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCTEeMBI U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuia cucTeMsl THHEHHBIX ypaBHEHHN. OnpenenTens MaTPUIIbI
3 ®OyHkmu U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe pyHKUMU. [leproanueckue GyHKIMH
OOnacTp ompeneneHUs W MHOXKeCTBO 3HaueHMM ¢yHkuuu. Hynmn ¢yHkumu.
32 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HambGonbliee M HauMeHbIIee 3HAYCHUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM Moka3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspbiBa. Acumnrorsl rpapukoB ¢yHkumid. CBoiicTBa  (YHKUHUH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpousBogHas GyHkiuu. [Ipor3BogHbIE 31€eMEHTAPHBIX (QYHKLIUI
[lpumeHeHne TPOU3BOMHOW K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJNBIIET0 U HANMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparuy HajJ MHOKecTBaMH. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena U MOBEPXHOCTH BPALIEHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






