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MHOACHUTEJIBHASA 3AIITMCKA

VY4eOHblii Kypc «Anrebpa W Hayaja MaTEeMaTHMUECKOTO aHAINW3a» SBIAETCS OJAHMM M3 Haumbosee
3HAYUMBIX B MPOTrpamMMe CpelHEero olIiero oopa3oBaHusl, MOCKOJIbKY, C OJHON CTOPOHBI, OH 00ECIeYBaEcT
WHCTPYMEHTAIbHYIO 0a3y Ul M3YYEeHUS BCEX ECTECTBEHHO-HAyYHBIX KYPCOB, a C JPYTrOd CTOPOHHI,
(bopmupyeT Jornyeckoe 1 a0CTPAKTHOE MBIIUICHHE 00YUYaIOIMXCs Ha YPOBHE, HEOOXOIUMOM JUIsS OCBOCHHS
nH()OPMATUKH, OOINECTBO3HAHUS, WCTOPHH, CIOBECHOCTH W JPYTUX IUCHUIUIMH. B paMkax JaHHOTO
yuyeOHOTro Kypca oOydaromuecs OBIIAICBAIOT YHHBEPCAJIBHBIM S3bIKOM COBPEMEHHOH HAayKH, KOTOpas
dbopMynupyeT CBOM JOCTHKEHUS! B MaTeMaTH4deckoil popme.

VY4eOHbIii Kypc anreOpbl ¥ Havyaja MaTeMaTHYECKOr0 aHalu3a 3aKJIaJbIBa€T OCHOBY ISl YCIIEIIHOTO
OBJIaJICHUS 3aKOHAMU (U3UKH, XUMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHJCHIIMM Pa3BUTUS SKOHOMHUKHI
U OOILIECTBEHHOW J>KU3HM, IO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX IUGPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPCHHO HMCIIOJIB30BATh UX JIJISl JAIBHEUIIEro 00pa30BaHus U B MOBCEIHEBHON XU3HU. B TO
e BpeMsl OBIIQJICHUE a0CTPAKTHBIMH U JIOTHYECKU CTPOTMMH KOHCTPYKIIMSIME alTreOpbl 1 MaTeMaTHIECKOTO
aHallM3a pa3BUBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JIOKA3bIBATh
YTBEPKICHHUS C TOMOIIBI0O HHIAYKIMA W pacCyXkaaTh JCIYKTUBHO, HCIIONB30BaTh 0000IIeHHEe U
KOHKpeTH3aIuio, abcTparupoBaHue U aHAJIOTHIO, ((OPMUPYET KPEaTUBHOE U KPUTHUYECKOE MBIIILIICHUE.

B xoxe usydenus ydeOHOro Kypca «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAIM3a» 00ydJaronuecs
MOJIy4alOT HOBBIA ONBIT PELICHUS] NPUKIAAHBIX 3a/1a4, CAMOCTOSITEIIbBHOTO MOCTPOCHUSI MaTEMaTUYECKUX
MOJEJIE pEaJbHbIX CUTYallUd, WHTEPHPETALUHU I[OJTYYEHHBIX PELICHUW, 3HAKOMSATCA C IpUMepaMu
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE U MCKYCCTBE, C BBIIAIOIIMMHUCS MATEMATHUYECKUMU
OTKPBITUAMU U UX aBTOPaMHU.

VYuebnslii Kypc 00JaaeT 3HAUUTETbHBIM BOCIIUTATEIIbHBIM MMOTEHIIMATIOM, KOTOPBIN pealnu3yeTcsl Kak
gyepe3 y4eOHBI MaTepual, CIIOCOOCTBYIOMMKA (HOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS, TaK U 4Yepe3
cnenupuKy y4eOHON JeATeIbHOCTH, TpeOyromeld MPOAODKUTEIPHOW KOHIIGHTPAllMd BHUMAHUSA,
CaMOCTOATENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIyU€HHbIN PE3YJIbTaT.

B ocnoBe wMmertomuku oOydenus anreOpe W HadajgaM MaTeMAaTHYECKOTO aHalIW3a JICKHUT
NeSITebHOCTHBIN MPUHITUT O0y4YEeHHUSI.

B crpykrype ydeOHOro kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO aHajin3a» BbIICIEHBI
CIIEIYIOIINE COJEPKATEIbHO-METOANUECKUEe JTUHUU: «Yucna u BeUUCIEHUs», «DyHKIUU U Tpaduxmy,
«YpaBHeHHs M HepaBeHCTBay», «Hauanma marematmdeckoro anaimsa», «MHO)kecTBa M Joruka». Bce
OCHOBHBIE COJIEPKATEIHHO-METOUYECKHE JIMHUM M3Yy4alOTCsl HAa MPOTSHDKEHHHM JIBYX JIeT OOydeHMs] Ha
YpOBHE CpelHEero o0Iero o0pa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYr Jpyra U IMOCTENEHHO HachIIIasCh
HOBBIMU TeMaMHU U pazfenaMu. JlaHHbINA ydeOHBIN Kypc SBISETCS WHTErPATUBHBIM, MOCKOIBKY OOBEAUHSIET
B cebe cojaepkaHHe HECKOJIbKUX MaTeMaTH4YeCKUX IUCIHMIUINH, TaKMX Kak anreOpa, TPUTOHOMETpHS,
MAaTeMaTUYECKUN aHalln3, TEOpUs MHOXKECTB, MaremaTuyeckas Joruka u apyrue. Ilo mepe toro kak
oOyuaroluecs: OBIaJeBalOT BCE Oojiee MIMPOKHMM MaTeMaTHYECKHM ammapaToM, y HHUX MOCIEAO0BaTEIbHO
(dbopMHUpyeTCS U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYIO MOJIeTh PEabHOW CHUTYaIluH,
MPUMEHATHh 3HAHWS, TOJYYCHHBIE TPH H3YyYEHWH Y4eOHOTO Kypca, /I PEIIeHUS CaMOCTOSITEIBHO
chopMyTUPOBAaHHOW MaTeMaTHYECKOM 3a7a4, a 3aTeM UHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHO-MeTOIUUECKast TMHUS «YKca U BRIYMCIICHUS» 3aBepiiaeT (popMUpoBaHUE HABBIKOB
UCIIONIb30BaHUsl JCHCTBUTEIBHBIX YHUCEN, KOTOpoe OBUIO HAayaTO Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHus 0co0oe BHUMaHUE yaensercs (popMHpPOBAHUIO
HABBIKOB PaIlMOHAJBHBIX BBIUMCICHHUM, BKIIOYAIONIMX B CEOsl MCIONB30BAHUE PA3IMYHBIX (POPM 3arucu
Yuclia, YMEHHE [IelaTh NPUKHUIKY, BBIOTHATh MPHUOTMKEHHBIE BBIUYMCICHUS, OIEHUBATh YHCIOBBIC
BBIpOKEHHS, pPabOTaTh € MaTeMaTHYECKUMU KOHCTaHTaMHU. 3HAKOMBbIE OOYYarOIIMMCS MHOXKECTBa
HATypaJbHbIX, IEJbIX, PALIMOHATIBHBIX U IEUCTBUTEIbHBIX YHCEI TOMOIHAOTCS MHOKECTBOM KOMIUIEKCHBIX
gucen. B KaX7aoM W3 3THX MHOXXECTB PacCMaTPHBAIOTCS CBOWMCTBEHHBIE €My CHEeIU(UYECKHE 3aladu U



Olepaluu: AEJICHHUE HAleJo, ONEePHUPOBAHME OCTATKaMM HAa MHOXKECTBE LIEJTBIX 4YHUCelN, 0coOble CBOMCTBa
pallMOHANIBHBIX M HMPPALUOHAIBHBIX YHUCEN, apu(pMETHYECKHE OIepaluy, a TaKKe M3BICUCHHE KOPHS
HaTypaJbHON CTENEHM Ha MHOYKECTBE KOMILUIEKCHBIX uucel. biaromaps mocienoBaTeabHOMY PAaCHIMPEHHIO
Kpyra KCIIOJIb3yEMbIX UMCEN M 3HAKOMCTBY C BO3MOXHOCTSIMU HUX NPUMEHEHHUS JJISl PELICHUS Pa3Iu4HbIX
3aa4d hopMuUpyeTcs MpeICTaBlIeHHE O EAMHCTBE MATEMAaTHKU KaK HAYKU U €€ POJIM B TIOCTPOCHUHU MOJeNei
peasbHOr0 MHpa, ITMPOKO UCTIONB3YIOTCS 00001IeHIE U KOHKPETH3aIIUsI.

JIuaus «YpaBHEHUST W HEPAaBEHCTBA» pEaTM3yeTCs] Ha IMPOTSHKEHWU BCEro OOY4YEeHHs Ha ypPOBHE
cpeaHero obmero odpa3zoBaHMs, MOCKOJIBKY B KaxaoM paszene IIporpamMMel nmpeaycMOTpPEHO pelieHue
COOTBETCTBYIOLIMX 3ajad. B pesynbrate oOyuaroliuecs OBJIAAEBAIOT PA3JIMYHBIMM METOJAMM PELICHUS
pallMOHANBHBIX, HMPPALUOHANBHBIX, IOKAa3aTeJbHbIX, JIOTApU(MUUECKUX U  TPUTOHOMETPUYECKHUX
YpaBHEHMI, HEPABEHCTB U CUCTEM, a TaK)Ke 3a/a4, Co/ieprKalluX napamerpsl. [losyueHHble yMEHUS HUPOKO
MCTIOJB3YIOTCS MPH UCCIEAOBAaHUH (YHKIHUK C IOMOIIBIO MPOU3BOAHOM, IPU PEIICHUH MPUKIIAJIHBIX 3a/1a4
Y 3314 Ha HaXOXK/IEHUE HauOOJIbIINX U HAMMEHBIINX 3HAaUYeHUN QyHKIuu. [lanHas conepxareabHas TUHHS
BKJIIOYAaeT B ce0si Takxke (OPMUPOBAHME YMEHHMU BBIIOJHATH pacdy€Tel Mo (opmynam, mpeoOpa3oBaHUs
paloHaIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHU, a TAKKE BBIPAXKEHUM, COIEPIKALLIUX
crerneHu u Jjorapudmel. brarogaps m3ydeHuro anreOpanyeckoro Marepuana IMPOUCXOAUT JalibHeiiiee
pa3BUTHE AJITOPUTMUYECKOTO U aOCTPAKTHOIO MBIIUICHUS OOy4aromuxcs, (OPMHUPYIOTCS HaBbIKU
JEeTyKTUBHBIX pacCyKICHUH, paboThl ¢ CUMBOJBHBIMU (hOpMaMHM, IPEICTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHJI€ PaBEHCTB M HepaBeHCTB. Anrebpa npennaraet 3(QQGEKTUBHbIE WHCTPYMEHTBI JUIS
pelIeHNs IPAaKTUYECKUX U €CTECTBEHHO-HAYUHbIX 33/1a4, HarJIsSAHO JEMOHCTPUPYET CBOU BO3ZMOXHOCTHU KaK
s3bIKa HAYKU.

ConepxatenbHo-MeToandeckas TuHUA «DyHKIMA U TpauKm» TECHO MEpPEeIuIeTaeTcs C JIPYrHMHU
JUHUSAMH Y4eOHOIO Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3aJa€T IOCIIEI0BaTeNbHOCTh H3YYEHUS
Marepuaia. VM3yueHne cTeneHHOH, MOKa3aTeIbHOM, JOrapu(MUIECKO M TPUTOHOMETPUIECKUX (YHKIUH,
UX CBOMCTB M rpa)uKoB, UCHOJIb30BaHUE (QYHKLUHI JUIsl peleHHs 3aa4 U3 APYIUX Y4eOHBIX MPEIMETOB U
peanbHON JKU3HU TECHO CBA3aHO KAaK C MaTeMaTHYeCKHMM aHaJIU30M, TaKk U C pEIIeHUEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Oosblloe BHUMaHUE yjensercss (OPMHPOBAHUIO YMEHHUs BbIpaXaTb (hopMyiamu
3aBHCUMOCTH MEX/y pa3IMYHbIMU BETMUNHAMHU, UCCIIE0BATh MOTy4YeHHbIE (DYHKIIUH, CTPOUTH UX I'papUKH.
Matepuan 3Toil colep’kKaTelbHON JIMHUM HalleJIeH Ha pa3BUTUE YMEHHUHW W HaBBIKOB, MO3BOJIIOIINX
BBIp@KaTh 3aBUCHMOCTH MEXJy BEIMYMHAMM B pa3IMYHOW (opme: aHaIUTHYECKOW, rpaduyeckoll u
cinoBecHOU. Ero wm3ydenwe crnocoOCTBYeT pPa3BUTHIO QJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNIO U KOHKPETU3AIH, HCTIOTB30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHU «Hadana MaTeMaTHYecKOro aHajln3a» MO3BOJISET CYIIECTBEHHO PACIIUPUTD
Kpyr Kak MaTeMaTHYeCKHX, TaK W NPUKIAJHBIX 337ay, JOCTYIMHBIX OOy4arolMMCs, TaKk KaKk y HHUX
MOSIBIIICTCS. BO3MOXHOCTh CTPOMTH TpadUKH CIOXKHBIX (DYHKIMH, ONpenensTh HMX HauOONbIIME H
HalMEHbIINE 3HAYEHMS, BBIUUCIATH IUIOMAAN (QUIyp U OOBEMBI TeJ, HAXOJUTh CKOPOCTH M YCKOPEHHMS
npoueccos. [laHHas cofepxaTenbHas JMHUSI OTKPhIBAET HOBbIE BO3MOKHOCTH IOCTPOEHHSI MaTEMaTHYECKUX
MoJieJiell peaNbHbIX CHUTYallMi, MO3BOJISIET HAXOAUTh HAWJydlllee pelIeHHe B MPHUKJIAJHBIX, B TOM YHUCIIE
COLIMAJIbHO-9KOHOMUYECKHUX, 3aJjayaXx. 3HAaKOMCTBO C OCHOBaMH MaT€MaTHYEeCKOro aHajiu3a CIIOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (OPMAIbHO-JIOTMYECKOTO M KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHHM
pacrio3HaBaTh IPOSIBICHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKe U UCKyccTBe. O0ydaronmecs: y3HalT O
BBIJIAIOIINXCS pe3yIbTaTax, MOJYYEHHBIX B X0JI€ pa3BUTHS MaTEMAaTUKU KaK HaAyKd, 1 00 UX aBTOpax.

ConepxaTenbHO-MeToAnYecKas JTUHUS «MHOXKECTBa U JIOTUKA» BKIIOYAET B ce€0s 3J€MEHTHI TEOpUU
MHOKECTB M MaTEMAaTUYECKOM JIOTMKHU. TeOpeTHMKO-MHOXXECTBEHHBIE IPEICTABICHMSI IIPOHU3BIBAIOT BECH
KypcC IIKOJIbHON MaTeMaTHKHU U IpeUIaraloT Haubosee yHUBEpCcaabHbIN A3bIK, 00bETUHSIOUINN BCEe pa3iesbl
MaTeMaTHKH U €€ MPUJIOKEHNUH, OHU CBSA3BIBAIOT pa3Hble MaTEMaTHUECKHUE JUCIUILIUHBI U UX MPUIIOKEHHUS B
enuHoe 1enoe. [loaToMy BaxXHO JaTh BO3MOKHOCTh 00yYaroieMycs MOHUMaTh TEOPETUKO-MHOKECTBEHHBIH



SI3BIK COBPEMEHHOW MaTeMaTHKH W HCIIOJIB30BaTh €0 JUIS BBIPAKEHHS CBOMX MbICIEH. JIpyruM BakKHBIM
MPHU3HAKOM MaTeMaTHKW KaK HAyKH CJeIyeT MPU3HATh CBOWCTBEHHYIO €H CTpOTrOCTh OOOCHOBaHHWM |
CIIEZIOBAaHHE OMPEACICHHBIM TMpaBHJIaM IMOCTPOCHUS JIOKA3aTEeNbCTB. 3HAKOMCTBO C 3JEMEHTaMH
MaTEMaTHYECKOH JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS 00YYarOMIMXCs, TIO3BOJSET UM
CTPOUTh CBOM PACCYXJCHHUS Ha OCHOBE JIOTHYECKHX MpaBWwI, (HOPMUPYET HABBIKU KPUTHUYECKOTO
MBIILICHHS.

B yuebHOoM Kkypce «Anrebpa W Havaga MaTEMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJICIIMPOBAHMS, KOTOpPhIE TPU3BaHBI CIIOCOOCTBOBATh (HOPMHUPOBAHUIO HABBIKOB
MOCTPOCHHSI MOZICTICH pealIbHBIX CUTYAIIM, UCCIICAOBAHMS 3TUX MOJCIICH C TIOMOIIBIO anmapara anreOpsl u
MaTeMaTHYECKOT0 aHallu3a, WHTEPIpPETAllMd TOJYYCHHBIX pPE3y/lbTaToB. Takue 3alaHusl BIUICTCHBI B
KaXJIbI U3 Pa3lIeNioB MPOrPaMMBbl, IIOCKOJIBKY BECh MaTepual y4eOHOTO Kypca IUPOKO UCIOIB3YeTCs IS
pelIeHrs MPUKIAAHBIX 3a1a4. [Ipyu pemeHnn peaibHbIX MPAKTUYECKUX 3a/1a4d 0O0ydaromuecss pa3BUBAIOT
HaOII0OAATENbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJB30BAaTh AHAJIOTHIO,
0000maTh W KOHKPETH3UPOBaTh NpodsieMy. JlesTenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAJHBIX 33/1a4 OpraHU3yeTCs B IpOIecce M3Y4YCHHs BCEX TeM y4eOHOro Kypca «Ajiredpa W Hadaia
MaTEeMaTHYECKOTO aHAIN3ay.

Ha usyuenue yueOHOro Kypca «Airedpa u Havyajga MaTeMaTHYECKOTO aHaIM3a» OTBOAMTCS 272 Yaca:
B 10 kimacce — 136 wacoB (4 gaca B Henenmo), B 11 kiracce — 136 4acoB (4 yaca B HEJEINiO).

COILEPKAHUE OBYYEHUSA
10 KJIACC

Yucia v BbIYUCTICHUA

Pammonanbupie  uncna.  OOBIKHOBEHHBIE H  JCCATHYHBIE JApPOOM, TMPOIEHTHI, OECKOHEUHBIC
nepuonndeckue aApodu. [Ipumenenne qpodeii 1 MPOLEeHTOB AJIsl PEIICHUs TPUKIIAJAHBIX 33124 U3 Pa3THIHBIX
oTpaciieil 3HaHUM ¥ PEaTbHOM KU3HU.

JleiicTBuTenbHble uncia. PanyoHnanbHble U UppaloHalbHbIE Yhclia. ApUdMETHUYECKHE ONepalyu C
JNEUCTBUTENBPHBIMU 4YHCIaMH. MOJynab JEHCTBUTENBHOTO 4YHCIa M ero cBoiictBa. [lpuGmmkéHHbIE
BBIUMCIICHU S, IPABUJIa OKPYIJIEHUS, IPUKUKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUN.

Crenenp ¢ nenbiM nokasareneM. bunom Hreiorona. VMcnonbs3zoBanue moaxonsiied (Gpopmbl 3amucu
JEACTBUTEIBbHBIX YUCEN JI PEIICHHS TPAKTHYECKUX 3a7a4 U MPEICTABICHUS TaHHBIX.

ApudmeTnueckuil KOpeHb HaTypalbHOW CTENIEHH U €ro CBOWCTBA.

CreneHsb ¢ pallMOHaJIbHBIM [TOKA3aTENEeM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM TOKA3aTENIEM.

Jlorapudm ymucna. CBoiicTBa norapudma. JlecaTuuHbIe U HATypaJIbHBIE TOTAPHU(PMBIL.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI'€HC YHCIIOBOI'O apryMeHTa. APKCUHYC, ApKKOCUHYC M apKTaHI'€HC
YUCIIOBOTI'O APT'yMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHUS. PaBHOCHIIbHBIE
YPaBHEHUS U ypaBHEHUs-CleACTBUSA. HepaBeHCTBO, pelieHne HepaBEeHCTBA.

OcCHOBHBIE METOJBl PEHICHUS METbIX W JPOOHO-PAIlMOHAIBHBIX ypPAaBHEHHH W HEPaBEHCTB.
MHorowieHsl OT OJHOM MepeMeHHOH. JleneHne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTKkoMm. Teopema besy.
Muorounensl ¢ nensiMu kodpdunnuentamu. Teopema Buera.

[Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHM, COIEPIKAITUX CTENEHH U KOPHH.

Uppaumnonanbusle ypaBHeHHsl. OCHOBHBIE METObI PEIICHUS UPPALMOHATBHBIX YPABHEHHUIA.

[TokazaTenbHble ypaBHEeHUA. OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEIbHbIX YPAaBHEHUH.

[IpeoOpa3oBaHue BbIpaXeHH, CoepKaLIUX JOoTrapru(MBbI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHUS] TOTapUPMUUECKUX ypaBHEHUH.



OcHoBHblEe TpUroHOMeTpuueckue Qopmyisl. [IpeoOpazoBaHNe TPUTOHOMETPUYECKUX BBIPAKECHHIM.
Pemienune TpuroHOMETpUYECKUX YPAaBHEHUM.

Pemienue cucrteM JMHEHHBIX ypaBHEHUH. MaTpuila CUCTEMbI JUHEUHBIX yYpaBHEHUW. OnpenenuTens
MaTpUllbl 2X2, €ro IeOMETPUYECKUN CMBICI W CBOICTBAa, BBIYHUCIEHHE €r0 3HA4YEHMs, NPUMEHEHUE
ONPEIEIUTENS Ul PELICHUs CUCTEMBI JIMHEWHBIX ypaBHEHMU. PellleHne IMpUKIagHbIX 3a4ad C MOMOIIBIO
CUCTEMBbl JIMHEHHBIX YypaBHEeHHH. HccienoBaHne NOCTPOCHHOM MOJAENM C IMOMOLIBIO MaTpul U
ONPEACIIUTENCH.

[TocTpoeHne MareMaTH4eCKUX MOJENEN peaJbHON CUTYallMH C IOMOIIbI YPaBHEHUN U HEPABEHCTB.
[IpuMeHeHne ypaBHEHUMH M HEPABEHCTB K PELICHHUIO MAaTeMAaTHMYECKUX 3aJad M 3a/lad U3 Pa3IN4HbIX
obJacTell HAyKW U PeaIbHOW KU3HH.

DOYyHKUMH U TPaPUKH

Oynkius, crnocodbl 3amanus (QyHkiuu. B3aummuo oOparnbeie ¢yHkmmu. Kommosunms (yHKIHIA.
I'padux Gpyskumu. DnemMenTapHbie npeoOpa3oBaHus rpaukoB GyHKINH.

OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuuu. Hymun ¢ynkuuu. IlpomexyTku
3HakonoctossHCTBa. YE€rHpie U  Heu€tHble ¢QyHkmum. [lepumogmueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (GYHKIMH. MakcuMyMbl 1 MUHUMYMbl pyHkuuu. Hambosblnee 1 HauMeHbIlIee 3HaUYCHUS
(GyHKIIUU Ha IPOMEKYTKE.

JluneitHas, KBajgpaTW4yHass W JpOOHO-THHEHHAas (QYHKIUU. ODJIEMEHTapHOE UCCIEJOBaHUE U
MOCTPOCHUE UX IPaPUKOB.

Crenennas GpyHKIUS ¢ HaTypaJbHBIM M IIENBIM MOKa3ateneM. E€ cBoiicTBa u rpaduk. CpoiicTBa u
rpaduK KOpHS N-0il cTeneHu Kak QyHKIUU OOpAaTHOM CTENEHU C HaTypalbHbIM IIOKa3aTEIIEM.

[TokazarenpHast u norapudmuyeckas pyHKIUH, X cBOiicTBa U rpaduku. Vcnonp3oBanue rpaduxos
(GyHKIWN 1715 pelIeHus] ypaBHEHHH.

Tpuronomerpudeckass OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKHX (YHKIUH YUCIOBOTO
aprymMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pealbHBIX IMpolleccaX U SBICHUAX. ['paduku peasbHBIX
3aBUCUMOCTEN.

Havasa maTeMaTH4eCKOro aHaJImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/IaHUS MOCTIEA0OBaTeIbHOCTEH. MeTo ] MaTeMaTHIECKON WHTYKIIUH.
MOHOTOHHBIE U OIPaHUYEHHBIE ITOCIIEI0BATEIBHOCTH. VICTOpHS BOZHUKHOBEHUSI MATEMATUYECKOT0 aHAIN3a
KaK aHaju3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas M TreoMeTpuueckas Mmporpeccuu. beckoHeuHo yObIBaomias TeOMETpHUYecKast
mporpeccusi. Cymma OeckoHeYHO  yOBbIBarollleil TreomeTpudeckoil mporpeccud. JIMHEWHBI ©
OKCIMOHEHIMAIBHBIA pocT. Yucno e. dopmyna CiIoKHBIX IpOLEHTOB. Mcrosib30oBaHME MPOrpecCHM Ul
pELIECHNs PEANbHBIX 3aJa4 IPUKIIAIHOTO XapaKTepa.

HenpepbiBHble QyHKIMU U UX cBOMCTBA. ToUkM pa3pbiBa. ACUMNOTOTH TpadukoB GyHkiuii. CBoiicTBa
(GyHKIMI HENpephIBHBIX HAa OTpe3Ke. MeTo ] MHTepBalIOB JUIsl pellleHHs HepaBeHCTB. [IpuMeHneHue cBoiCcTB
HENpPEepBIBHBIX (PYHKIMN JJI pEeIIeHUs 3a1a4.

[lepBast u BTOpas npousBojHble QyHKUMU. OrpenereHre, reOMeTPUUEeCKUl U (PU3NYECKUI CMBICI
MIPOM3BOHON. Y paBHEHHE KacaTeIbHOU K rpaduKy ()yHKITHH.

[IpousBosnHble d3neMeHTapHbIX (yHKIUH. IlpousBogHas CyMMBl, NPOU3BENEHHs, YAaCTHOTO U
KOMITO3ULIMU (PYHKIIUH.

MHoxecTBa M JTI0OTHKA

MHoOXxecTBO, olepaluy HaJ MHOKECTBAaMU U UX CBOMCTBa. Jlnarpammel Ditnnepa—Benna. [Ipumenenune
TEOPETHUKO-MHOKECTBEHHOI'O anmnapara Uil ONHCAHMS PEATbHBIX IPOLECCOB W SIBICHUM, NPHU PEIICHUU
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB.



OnpeneneHne, TeopeMa, CBOWCTBO MaTeMAaTHYECKOTO OOBEKTa, CIEICTBUE, JOKa3aTeNIbCTBO,
PaBHOCHJIbHBIC YPABHCHHS.

11 KJIACC

Ymncsia v BbIYUCIEHUSA

Hatypanbuble u nensle uucna. lIpuMeHeHue Npu3HAKOB JIEIMMOCTH LENIBIX YHMCET, HauOOJbIIMMA
obmuii nemutens (manee — HOJI) m Haumenbiee oo6mee kpatHoe (manee — HOK), ocTaTkoB mo mMomyito,
anroputma EBKnuaa nis peleHus 3a1ad B LEJIbIX Ynciax.

KommnekcHple uucna. AnreOpanueckas U TPUTOHOMETpUUYEcKas (OpPMBI 3allUCH  KOMILJIEKCHOTO
yrcna. Apudmernyeckue onepanuy ¢ KOMIUIEKCHBIMH unciamMu. M300pakeHue KOMIUIEKCHBIX YHUCENl Ha
KOOPAMHATHOHU IIIoCKOCTH. PopMmyiia Myaspa. KopHU n-oii CTeneHU U3 KOMIUIEKCHOTO yucia. [IpuMeHenue
KOMILICKCHBIX YMCEN JUISl pelieHUsT (PU3NYECKHX M TeOMETPUYECKUX 3a/1ad.

YpaBHeHNsI U HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPaBHEHMM M HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS.
PaBHOCHIIbHBIE HEpABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHHUI C MOMOIIbIO TPUTOHOMETPUYECKOW OKPYKHOCTH.
Peurenne TpuroHoMeTpUUECKUX HEPABEHCTB.

OcHOBHBIE METOBI PELICHUS TTOKA3aTENbHBIX U JIOTApU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/Ibl pEUICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAIBHBIX, HPPalMOHAIbHbIX,
[I0KAa3aTeIbHBIX U JOrapu(PMUUECKUX YPAaBHEHU.

YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpumeHneHue ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MAaTeMaTHYEeCKUX 3ajad U 3a7ad U3
pa3IMyYHbIX 00JacTel HAyKH U pealbHOM KU3HU, HHTEPIIPETALNS MOJIYyYeHHBIX PEe3yIbTaTOB.

DYyHKUMH U TPaPUKU

I'paduk xommozummu Qynkumii. ['eomerpuueckue o0pa3bl ypaBHEHUH U HEPABEHCTB Ha
KOOpJAMHATHOM TIOCKOCTH.

Tpuronomerpruyeckue GyHKINH, UX CBONCTBA U TpapUKH.

I'padnueckue MeToabl pelieHus: ypaBHEHUN U HEpaBEHCTB. [ paduueckre MeTO/bl perieHusl 3a1a4 C
rapameTpamH.

Ucnons3zoBanne rpaduxoB (yHKIHUN UIsI UCCIEIOBAHUS TPOIECCOB U 3aBUCHUMOCTEH, KOTOpPHIE
BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB U peaabHOU KU3HU.

Havana maTteMaTH4ecKoro aHajimsa

[IpumeHeHne TPOU3BOJHOW K MCCIEAOBaHUIO (YHKIMKA HA MOHOTOHHOCTH M OKCTPEMYMBI.
Haxoxaenne HauboIbIIero 1 HaMMEHbIIIEr0 3HaYeHU HEeMPephIBHON (DYHKITUU Ha OTPE3KE.

[IpuMeHeHrne NpOM3BOAHON ISl HAXOXKJIECHUSI HAWIYYIIErO PEIIeHUs B MPUKIAIHBIX 3adadax, Uit
oTpesieNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (hOpMYIION MK IpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MNepBooOpa3HbIX. [lepBooOpaszHble 3JeMEHTApHBIX (QYHKIUH.
[IpaBuiia Hax0X/A€HUS IEPBOOOPAZHBIX.

Huterpain. ['eoMmeTpudecknii cMbICT HHTETpaia. Berancnenue onpenenéHHOro nHTerpaia mo gopmyse
Herotona-Jleitonua.

[Ipumenenne MHTErpana ISl HaXOXKACHUS TUIOMIA/IeH MIIOCKUX (UTYpP U 00BEMOB T€OMETPUUYECKUX
Tell.

[Ipumeps! pemenuit nuddepeHMaNIbHbIX ypaBHEHUH. MaTemMaTuueckoe MOJAETUPOBAHUE PEaTbHBIX
MIPOIIECCOB C MOMOIIBIO MU PEepeHITNMATBHBIX YPaBHEHUIA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaska1aHCKOro BOCIIUTAHHUSA:

Cc(OPMHUPOBAHHOCTh IPAXKAAHCKON MO3UIIUK 00yYarOIIErocsi Kak akTUBHOT'O U OTBETCTBEHHOI'O 4JIEHA
poccuiickoro o0LiecTBa, MPEeACTaBIEHHE O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS Pa3IMUHBIX
CTPYKTYp, SBJEHHH, MNpoUeayp TIpakIaHCKOro ooOmiectBa (BBIOOPHI, ONPOCHl M JIPYroe), yMEHHe
B3aUMO/IEHICTBOBATh C COLIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSAMHU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TpPaXKTAHCKOW HMAEHTHYHOCTH, YBAXKEHHS K MPOHUIOMY U
HACTOAILEMY POCCUNCKON MaTeMaTUKH, IEHHOCTHOE OTHOLIEHUE K JOCTH)KEHUSIM POCCUNCKUX MAaTEMATUKOB
U POCCHMCKOM MaTEMaTUYECKOM IIKOJIbI, NCIIOJIb30BAHUE 3TUX JOCTHKEHHUN B IPYTUX HayKaX, TEXHOJIOTUSX,
cdepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HaHME JYXOBHBIX LIEHHOCTEH poccuiickoro Hapoja, C(HOPMHUPOBAHHOCTb HPABCTBEHHOTO
CO3HAaHMsI, 3TUYECKOIO IIOBEIEHUS, CBA3AHHOIO C IMPAKTHUYECKUM IPUMEHEHHMEM [OCTHIKEHUN HAyKu U
JesTeIbHOCTBIO YUEHOI0, OCO3HAHUE JINYHOTO BKJIZA B IOCTPOCHHUE YCTOWYMBOIO Oy1yILero;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsl 3CTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/a4, pELIeHMH, pacCyKIEHHM, BOCIPUUMYMBOCTb K MaTEMAaTUYECKUM acleKTaM pa3jJu4HbIX BHUJIOB
HCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHYeCKHWEe 3HAaHUS B MHTEpecax 3/0pOBOIO U
Oe3omacHOro obOpa3a >KHM3HH, OTBETCTBEHHOE OTHOLIEHME K CBOEMY 3/I0pOBbIO (310pOBOE MHMTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTHAbIXa, peryisapHas (¢U3MYeckas AaKTHUBHOCTb), (U3UYECKOe
COBEpIICHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESITENbHOCTHIO;

6) TpyaoBOro BocnuTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE LIEHHOCTH TPYAOIIOOMs, HWHTEpEeC K pa3InyHbIM cdepam
npodeccuoHaNbHON AESITEIbHOCTH, CBA3aHHBIM C MAaT€MaTUKON U €€ MPHIOKEHUSIMH, YMEHHE COBEpIIAThH
OCO3HaHHBIN BeIOOp Oynymiel npodeccuu u pearn3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE IUIaHbI, TOTOBHOCTb
U CIIOCOOHOCTh K MaTeMaTHYecKoMy OOpa30BaHUIO M CaMOOOpPa30BaHUIO HAa MPOTSIKEHWH BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU NPAKTHUUECKUX 3a/1a4 MaTEMAaTUYECKOW HaIIPaBJICHHOCTH;

7) 3KOI0THYECKOT0 BOCTIMTAHMSA

C(OPMHPOBAHHOCTh SKOJIOTUYECKON KYJIbTYpbl, TOHUMAHUE BIUSHHS COLUAIBHO-3KOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE NPUPOJHOM U COLMAIBbHOM Cpeabl, OCO3HAHHE TIJI00aJIbHOTO XapakTepa
9KOJIOTMUECKUX TpoOJieM, OpUEHTalMsl Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUM AJis pelleHus 3anad B
o0jacTu OKpYy)Karolleld Ccpeapl, IUIAHUPOBAHHE IMOCTYMKOB M OIEHKHM MX BO3MOXKHBIX MOCIEACTBUNA IJis
OKpY>KaroIlen Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIECTBEHHOHN MPAKTUKM, MOHUMAHUE MAaTeMaTH4YEeCKON HAayKH Kak c(epbl YeTOBEUECKOW JeATEeNbHOCTH,
9TamnoB €€ pa3BUTHUA U 3HAUYMMOCTH U1 DPA3BUTHS LMBWIM3ALMU, OBJAJCHUE SI3bIKOM MaTEeMaTHKU H
MaTeMaTHYeCKON KyJIbTYpOW Kak CPEICTBOM IMO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
MCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHIUBUYATbHO U B IPYIIIIE.



METANPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornueckue AeicTBUsA:

BBISIBIISITh UM XapaKTEPHU30BaTh CYHIECTBEHHBbIC IPHU3HAKK MATEMaTHYECKUX OOBEKTOB, MOHATH,
OTHOIICHUN MEXIY MOHATHAMHU, (POPMYIUPOBATH ONPEACICHHUS MOHATHH, YCTaHABIMBATH CYIECTBCHHBIH
MPU3HAK KJIacCU(PUKALIMU, OCHOBAHUS JUIE 0000IIEHNS M CPABHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIIMPOBATH U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIbHBIC U OTPUIIATEIbHEIE,
€IMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MAaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHBOpeuMsi B (akTax, NaHHBIX,
HaAOJIOJICHUSAX U YTBEPKACHUSIX, MPeuiaraTb KPUTEPUH ISl BHISIBIICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

Jienarb  BBIBOABI €  HCIOJB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHMBHBIX M  HMHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CaMOCTOSITEJIbHO JIOKA3aTEJIbCTBA MAaTEMaTUYECKUX YTBEPXKAECHUU (IIpsIMBIE U OT
IPOTHBHOTO), BBICTPAWBATh ApPryMEHTALMIO, NPUBOJIUTH NPUMEPHl UM KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOIBI;

BBIOMpATh crioco0 pelieHus yueOHo! 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIEHUs, BEIOUPAThH
HauboJee MOAXOAAIIUN C YIETOM CaMOCTOATEIbHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBare/ibCKue 1eHCTBUSA:

HCIIOJIb30BaTh BOIMPOCKHI KaK MCCIEN0BATEIbCKUIT MHCTPYMEHT MO3HaHUs, (POPMYIHPOBATh BOIPOCHI,
¢buKcupyomue MpoTUBOpEYHe, MpodieMy, YCTaHaBIMBATh MCKOMOE M JTaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;

MIPOBOJAUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBIIEHUIO
0CcOOEHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHUS, IPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMoCTOSTeNbHO  (OPMYyIUPOBaTh OOOOIIEHHsT M BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAONIO/IEHUs, MCCIEAOBAaHUSA, OICHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pE3YyJIbTaTOB, BBIBOJOB H
0000I1IeHHI];

IIPOTrHO3MPOBaTh BO3MOXKHOE pa3BUTHE IpOILlECcca, a TAKKE BBIIBUTaTh IPEIIOJIOKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH ACPUIUTHI MHPOPMAIMK, JAHHBIX, HEOOXOIUMBIX JUIs OTBETA HA BOMPOC U AJIs pEIICHUS
3a/1a4y;

BBIOMpaTh MH(OPMALIMIO U3 UCTOYHHKOB Pa3jIMUYHBIX THUIIOB, aHATMW3UPOBATh, CHCTEMAaTU3UPOBATh U
HMHTEPIPETHPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U (POPM MpeacTaBICHUS;

CTPYKTYypUpOBaTh HMHGOpPMAIUIO, TPEACTAaBIAT, €€ B pa3NIuyHbIX (Qopmax, HIUTFOCTPUPOBATH
rpapuyuecKy;

OLICHHMBATh HAAEKHOCTh HH(OPMALIUY IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

OO0wenne:

BOCIPUHUMATH U GOPMYIIMPOBATH CYKIEHUS B COOTBETCTBUH C YCIIOBUSMU U IEJIIMU OOLIEHUS, SICHO,
TOYHO, TPAaMOTHO BBIPAXaTh CBOK TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO
X0y pellIeHus 3aJa4l, KOMMEHTHUPOBATh ITOJIYYEHHbIN PE3yNbTaT;

B X0/ OOCYXJIEHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOJIEMBbI, peraeMon
3aJ1a4M, BHICKA3bIBaTh UJEH, HALIEJICHHBIE HA MIOUCK PEIICHNUS, COMIOCTABIISITh CBOU CYKIEHUS C CYXKICHUAMHU
JIPYTUX YYacTHUKOB Juayiora, oOHapyXHBaThb paziM4yMe U CXOJACTBO MO3UIMHA, B KOPPEKTHOH (opme
(bopMyIMpoBaTh pa3HOTIacHsl, CBOM BO3PAXKEHUS;



NPEJCTABIATh  PE3yNbTaThl  PEIICHHUS  3aJadd, OKCIEPUMEHTA, HCCIEIOBAHMS, IPOEKTA,
CaMOCTOATENIbHO BBIOMpaATh (opMaT BBICTYIUICHHS C YYE€TOM 3a7ad MPE3CHTAlMd U OCOOCHHOCTEH
ayIUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Camoopranu3anmus:

COCTaBJIATh IUIAH, AITOPUTM PEIICHHS 3a/1a4¥, BBIOMPATh CIOCOO pENICHUs C y4ETOM HMEIONUXCS
pECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHHUIA C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

BJIQJICTh HABBIKAMHM TI03HABATEIBLHON pPEQIICKCHHM KaK OCO3HAHUs COBEPIIAEMBIX JCHCTBUU U
MBICJIUTEIIBHBIX MPOIIECCOB, UX PE3Y/IHTATOB, BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TTpoIiecca
Y pe3ylibTaTa peuieHus MaTeMaTUYECKOH 3a/1auH;

MpEeABUICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPH PELICHUU 3a/1a4d, BHOCUTh KOPPEKTUBHI B
NeSTeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAWJCHHBIX ONIMOOK, BBISBIICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE pE3yJibTaTa IIEJIW U YCIOBHUSIM, OOBACHATH MPUUYUHBI JTOCTHUKEHUS WU
HEJOCTHKECHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OLIHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAS AeATEJILHOCTD:

MOHUMATh U WCIOJB30BaTh MPEUMYIECTBA KOMAHIHOW U WHAMBHIYATbHOH pabOThI MPHU pEUICHUH
y4eOHBIX 3a/ay, MPUHUMATH 1I€Jb COBMECTHOW IEsITeNbHOCTH, IUIAHWPOBATH OPraHM3AIMI0 COBMECTHOM
paboThI, pactpeneNaTh BUABI paboT, JOrOBAPUBATLCS, 00CYKIATh MPOIIECC U PE3yIbTaT padOThI, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTel (0OCYKIAeHHS, OOMEH MHEHUMH, «MO3TOBBIC ITYPMBD» U
WHBIE), BBITIOJIHATH CBOIO YaCTh PaOOThI U KOOPJAWHUPOBATH CBOM JIEUCTBHS C APYTHMMH YJIC€HAMU KOMaH/IbI,
OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOIYKT IO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM yIaCTHHUKAMHU
B3aHMOJICHCTBHS.

INPEIMETHBIE PE3YJIbTATBI

K xoniy obydyenus B 10 kjacce oOy4arouifiicss MoMyduT CIEIyIOIINE MPEAMETHBIE Pe3yIbTaThl IO
OTJIENbHBIM TeMaM paboueil MporpaMMbl Y4eOHOTO Kypca «Anredpa u Hadyajla MaTeMaTHYeCKOTO aHATH3a»:

Yucia ¥ BLIYMCIEHUA:

CBOOOJTHO ONEPHPOBATH TOHATHSAMHU: PAlMOHAIBHOE YHUCIIO, OCCKOHEYHAas MepuoardecKas IpoOb,
MPOIICHTHI, HPPALHUOHATIBLHOE YHCIO0, MHOXECTBA PAIMOHAIBHBIX M JIEUCTBUTEIBHBIX YHCET, MOJIYJb
NIeHCTBUTEIILHOTO YK CIIA;

MPUMEHSTh APOOU U MPOLIEHTHI JUIS PElIeHUs MPUKIAJAHBIX 3a7a4 U3 Pa3uYHbIX OTpaciel 3HaHuH U
peanbHON KU3HY;

MPUMEHSTh MPUOTMKEHHBIE BBIYHCICHUS, MpaBUia OKPYIJICHUS, MPUKHUIKY M OIEHKY pe3ylbTaTa
BBIYHCIICHUI;

CBOOOJITHO OTMEpPUPOBATH TMOHSATHEM: CTENEHb C IIEJIBIM IOKa3aTelIeM, HCIOJIb30BaTh IMOIXOISIILYIO
dhopmy 3amucH TEUCTBUTENBHBIX YHCEIT TSl peNICHUS MPAKTUUECKUX 3a/1a4 U TIPEICTABIICHUSI IaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHIATHEM: apHU(PMETHIECKUN KOPEHb HATYpaTbHON CTETICHU;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTENIEHB C PAIIMOHAILHBIM TTOKA3aTeeM;

CcBOOO/IHO OMEPUPOBATH MOHATUSAMU: JOTapru(M YKCIa, TECATUIHBIE U HATypaIbHbBIE JIOTapU(MBI;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHCIOBOTO apTyMEHTa;

ONEepUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH: TOXKJIECTBO, YpaBHEHWE, HEPABEHCTBO, PABHOCHIIbHbBIC
YpaBHEHUS U YPaBHEHUS-CIIEACTBUS, PABHOCHIIbHBIC HEPABEHCTBA,



INPUMEHATh PA3JIMYHbIE METOABI PELICHMs PALMOHANBHBIX M APOOHO-PALMOHAIBHBIX YPAaBHEHU,
IPUMEHATh METOJ] UHTEPBAJIOB JJIs PEIICHUS] HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHAMU: MHOTOUYIEH OT OJHOW IEPEeMEHHOM, MHOIOWIEH C IEeJIbIMU
KO3 pHUIHEeHTaMHU, KOPHA MHOTOWIECHA, MPUMEHSTH JIeJIEHHE MHOTOWIeHa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera s penienus 3anay;

CBOOOJHO OINEpPHUPOBATH TMOHATHSAMHU: CHCTEMa JMHEWHBIX YpaBHEHHH, MaTpHIla, OIpPEIeIUTeNh
MaTpuibl 2 X 2 W €ro reoOMETPUYECKHH CMBICI, HCIOJIb30BaTh CBOMCTBA ONpeAenuTens 2 X 2 aus
BBIUUCIICHUS] €0 3HAYEHMs, NPUMEHSTh OMNPEAETUTENM Ul PELIeHHs] CUCTEMbl JIMHEWHBIX ypaBHEHHUH,
MOJICJINPOBaTh pEAJIbHblE CUTYallMM C IIOMOIIbIO CHUCTEMbl JIMHEHHBIX YpaBHEHHH, HCCIEA0BaTh
IIOCTPOSHHBIE MOJIENH C IIOMOLIbIO MATPUILL M OIIPEAETUTENCH, HHTEPIPETUPOBATh MOTYYEHHBIN Pe3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU 7S IPe0Opa30BaHUs BEIPaKEHUI,

BBITOJIHATE TPE0OPa30BaHUS UMCIOBBIX BBIPAKCHHH, COJCPXKALIMX CTENEHH C PpalOHAIBHBIM
roKa3aresem;

MCIOJIH30BaTh CBOMCTBA JIOTapru(pMOB 115l TPeoOpa30BaHus Iorapu(MUIECKUX BHIPAKCHUN;

CBOOOJHO ONEpUPOBaTh NOHATHSAMH: HpPpalMOHAIbHBIC, IIOKa3aTeNbHBIE W JorapudMudeckue
yYpaBHEHHUs, HAXOIUTh UX PELICHHs C MOMOIIbI0O PABHOCHJIBHBIX MEPEXOJ0B WM OCYLIECTBISAS MPOBEPKY
KOpHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKUE (GOpMyJibl Uil IpeoOpa3oBaHUsl TPUTOHOMETPUUECKUX
BBIPAKEHUI;

CBOOOJHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHSTh HEOOXOAUMBIC
(bopMyIIBI TSl peTIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YPAaBHEHUH;

MOJICIMPOBATh peallbHbIC CHUTYallud Ha S3bIKE aireOphl, COCTABIIATH BBIPAKCHUS, YPaBHEHUS,
HEPaBEHCTBA 110 YCIOBHIO 3a/a4M, HMCCIENOBATh IMOCTPOSHHBIE MOJEIH C KCIIOJIb30BAaHHEM armrapara
anreopsl.

DOYyHKUMH U TPapuKu:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: (YHKLHSA, CHOCOOBI 3aJaHus (YHKLUMH, B3aUMHO OOpaTHbIE
GbyHKIMH, KOMIIO3UIMS (YHKIMH, TpapuK (GYHKINH, BHIIOIHIT 3JIEMEHTapHbIe Ipeodpa3oBaHus rpaduKoB
GbyHKIU;

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: O0JIACTH OTPENIEICHUS M MHOYKECTBO 3HAUCHUH (QYHKIIMH, HYIIN
(GyHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OIEPHUPOBATH TMOHATHAMHU: UYETHBIE W HEU€THBIE (DYHKIMH, TEPUOIUYEecKHe (YHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (PYHKITUH, MAaKCUMYMBbI 1 MHHUMYMBI (DYHKITUH, HanOOJIbIIee M HAUMEHbIIIEE
3Ha4YeHHEe QYHKLUHU HA IPOMEKYTKE;

CBOOOJHO ONEpPHUPOBATH MOHATHAMM: CTENEHHAs (YHKLUS C HaTypaJbHBbIM M LIEJBbIM IOKa3aTeleM,
rpaduK CTerneHHON (YHKLIMU C HAaTypajJbHBIM M LIENbIM IOKa3aTeleM, IpaduK KOpHS Nn-Od CTENeHM Kak
(byHKIMN 0OpaTHOM CTENEHH C HATypaJIbHBIM MOKa3aTesIeM;

OTIEpPUPOBATh TIOHSATHSIMHU: JIMHEHHAs, KBaJgpaTU4HAs M JIPOOHO-TUHEHHash (YHKIWH, BBIIOIHSITH
AIIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOSHHUE UX TPAPHKOB;

CBOOOJHO ONepUpPOBATh MOHATHSIMU: IMOKa3aTelbHas M JiorapudmMudeckas QyHKIIUU, UX CBOWCTBA U
rpaduKu, UCMIOIB30BATh UX TPAPUKH IS PEIICHHUS yPaBHEHUI;

CBOOOJHO  ONEpUpOBaTh  MOHATHAMM:  TPUTOHOMETPHUYECKass  OKPY)KHOCTb,  ONpeeieHHE
TPUTOHOMETPUUYECKUX (DYHKIUI YHUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpapuku (QYHKIMHA Ui MCCIeIOBaHMUSA MPOIECCOB M 3aBUCUMOCTEH MpH pELIeHUH
3aja4 U3 JIPYIUX Y4eOHBIX MPEIMETOB M PealbHOM >KU3HH, BbIpaXaTb (OpMYJIaMHU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

Hayana MmaTeMaTH4eCKOro aHAIN3a:



CBOOOJHO ONEpUPOBaTh MOHATUAMU: apudMeTHUEeCcKass U reoMeTpudecKas Mporpeccus, 0eCKOHEUHO
yObIBaroIasi reoMeTpuyecKasl MPOrpeccus, JIMHEHHBIH M SKCHOHEHIMAIbHBIM pocT, (GopMyia CIOXKHBIX
IIPOLICHTOB, UMETh MPEJICTABJICHHE O KOHCTAHTE;

MCIOJIB30BATh MPOTPECCHH [T PELICHHUS PEATbHbIX 3a7ay MPUKIATHOTO XapaKTepa;

CBOOOJHO ONEPUPOBATH MOHATHAMHM: TIOCIEOBATEILHOCTD, CIOCOOBI 3aaHus MOCIEI0BATEIbHOCTEH,
MOHOTOHHBIE U OTPAaHUYEHHBIC IOCIEI0BATEIHLHOCTH, MOHMMATh OCHOBBI 3apOKICHHUS MaTEMaTUYeCKOTrO
aHaJIM3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEpUpPOBaTh MOHATHUAMU: HENpepbIBHbIE (YHKIMH, TOYKH pa3pbiBa rpaduka (PyHKIHH,
ACUMIITOTHI Tpaduka QyHKINY;

CBOOOJHO OIEepUpoBaTh MOHATHEM: (YHKIMs, HENpepblBHAs Ha OTPE3Ke, NPUMEHSTh CBOWCTBA
HeNpepbIBHBIX (DYHKIMHA 1J1s1 peleHus 3a1ay;

CBOOOJHO OIEPHUPOBATH TMOHATUAMHU: TIEpBas M BTOpas IMPOU3BOAHbIC (YHKIMH, KacaTelbHas K
rpaduKy QyHKIUH,

BBIUUCIIATh TPOU3BOJHBIC CYMMBI, IPOU3BEIEHUS, YACTHOTO W KOMIIO3UIMH JBYX (YHKLIWH, 3HATH
MIPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIINH;

HCIOJIb30BATh T€OMETPUUYECKUM U (PU3NUECKUI CMBICI POU3BOJHOM /s peILieHHs 3a/1au.

MHo:xecTBa M JIOTHKA:

CBOOOIHO ONIEPUPOBATH MOHATHSMU: MHOXECTBO, OII€paLlUi HaJl MHOXKECTBAMH;

UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH ammapar Jjs OIMMCaHUs PealbHbIX MPOLECCOB U SBJICHUH,
[IPU PEUICHUH 33134 U3 IPYTUX YIeOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBATh NOHSATHSAMH: OIPEICIICHHE, TeopeMa, YpaBHEHHUE-CIEICTBUE, CBOHCTBO
MaTeMaTHIECKOro 00BEeKTa, J0Ka3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS M HEPABEHCTBA.

K xonuy obyuenus B 11 kjacce oOyyarouiuiicss NOJy4duT CIIEIYIOIINE NMPEAMETHbBIE PE3YyJIbTaThl 110
OTAENHHBIM TeMaM pabodell MporpaMMbl yUeOHOTO Kypca «Anredpa v Hadyajga MaTeMaTHIEeCKOTO aHAIHN3ay:

Yucsia ¥ BHIYUCICHUSA:

CBOOOJHO ONEPUPOBATH NOHATUSAMU: HaTypaJIbHOE U 11€J0€ YNCIIO0, MHOKECTBA HAaTypallbHBIX U LIEJbIX
quce, UCIONb30BaTh NMpu3Haku AenumocTH nenbix ynces, HOJ u HOK HarypanbHbIX yucen i peleHus
3ajJjay, IPUMEHATH alroput™M EBxinia;

CBOOOJTHO OTEpUpPOBATH IOHITHEM OCTaTKa II0 MOJYJIO, 3alHChIBAaTh HATypallbHBIE 4YHCIA B
Pa3IMYHBIX TO3UIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOJTHO ONEpUpPOBATh TMOHATHSIMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX YHCEI,
MPEJCTAaBIATh KOMIUIEKCHBIE YHCIa B alreOpandeckol W TPUTOHOMETPUYECKOH Qopme, BBITOIHSTH
apupMeTHYeCKUe ONepaluy ¢ HUIMU M H300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHHs M HEPABEHCTBA:

CBOOOJHO ONEpUPOBaTh MOHATUSAMM: HppalMOHAJbHbIE, IIOKa3aTelbHble M Jorapudmuyeckue
HEpPaBEHCTBA, HAXOJIUTh UX PEIICHHs C TOMOIBIO PABHOCUIIBHBIX EPEXOI0B;

OCYIIECTBIISITH OTOOP KOPHEH NMPH pelIeHHH TPUTOHOMETPUIECKOTO YPABHEHUS;

CBOOOJHO OIIEPHPOBATH TOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHSITh HEOOXOIMMBIC
(bopMYITBI IUTsI peTlIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJTHO OIEpPHPOBATH TIOHATHSIMH: CHCTEMa H COBOKYITHOCTh YpPaBHCHHH U HEPaBEHCTB,
PaBHOCHIIBHBIE CHUCTEMBl U CHUCTEMbI-CIEICTBUS, HAXOAWUTh pPEIICHHS CHCTEMBbl M COBOKYMHOCTEH
panMoHaNbHBIX, UPPALIMOHATIBLHBIX, TOKA3aTENbHbIX U JOrapu(pMHUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb palroHaJIbHbIE, uppalroHalbHbIE, noKa3areJbHbIE, JorapupmMuyecKue U
TPUTOHOMETPUUYECKUE YPAaBHEHHS U HEPABEHCTBA, COJIeprKalllie MOAYIIH U MTapaMeTphl;

MPUMEHSTh TpauuecKrue METOIBl U pEIIeHUS YpaBHEHWH W HEPaBEHCTB, a TaKkKe 3agad ¢
napaMeTpamu;



MOJICJIUPOBaTh peaJIbHble CHUTyallUM Ha S3bIKE aiareOpbl, COCTAaBJIATh BBIPAXKEHUS, YpaBHEHUS,
HEpaBEHCTBA M MX CUCTEMBI 110 YCJOBHUIO 3a/la4M, UCCIIEA0BAaTh IOCTPOCHHbBIE MOJAEIH C MCIIOJIb30BaHHEM
anmnapara anre0pbl, HHTEpIPETUPOBATh OJYYEHHBIA PE3yNIbTaT.

DyHKIUH U TPaQUKH:

CTpOUTH TpaUKH KOMIO3ULMHU (PYHKIHUI C HOMOIIBIO 3JEMEHTApHOTO HCCIEJAOBAaHHUS U CBOWCTB
KOMITO3ULIUH JIBYX (YHKIUH;

CTPOUTH TEOMETpUYECKHE 00pa3bl YpaBHEHUH U HEPABEHCTB HA KOOPMHATHON TNIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: T'paMKU TPUTOHOMETPUUECKUX (DYHKIIMMI;

IPUMEHATh PYHKIMM JUI1 MOJIETUPOBAHMS U UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.

Hayana maTeMaTH4ecKoro aHajau3a:

UCIOJIb30BATh MPOU3BOJHYIO /ISl UCCIIE0BAHUS (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI;

HAXO/UTh HauOOoJIbIIee U HAMMEHBIIIee 3HAaYeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

UCIOJI30BATh MPOU3BOIHYIO JJIsl HAXOXKJCHUS HAWIYUIIETO PEIICHUS B MPHUKIAIHBIX, B TOM YUCIIE
COILIMAJIbHO-9KOHOMHUECKUX, 3aJauax, JUIs ONpPEAENICHUS CKOPOCTH M YCKOpPEHHs Mpoliecca, 3aJaHHOTO
dbopMyIoit wiu rpaduKoMm;

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: MEpBOOOpa3Has, ONpPEACHEHHbIM HWHTErpan, HaxOJUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH HHTErpal 1o popmyine Hetorona-JleiiOnuna;

HaXO/UTh IJIOLIA/IU INIOCKUX (UTYp U 00BEMBI T€J C IOMOIILIO HHTErpaa;

UMETh MpEJICTaBJIEHUE O MaTeMaTH4YeCKOM MOJCIMPOBAHMM HA HIpPUMEpEe COCTaBJICHHUS
¢ depeHINATBHBIX YPABHCHHIA,

pemaTh NPUKIaTHbIE 337a49Hi, B TOM YHUCIIE COIUAILHO-YKOHOMUYECKOTO M (PU3MUECKOTO XapakTepa,
CpeACTBaMHU MaTEMaTUYECKOTO aHaJIH3a.

TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

KosanyectBo yacos DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesIbHbIE

pecypcebl

Ne ' HamMeHoBaHMe pa3jesioB U TeM

Kour bHBIe IIpakTHYeckH
1/l | MPOrpaMMBel Bcero oHTpO ¢ Hpa cekne

patoTsI padoTsI

MHOK€eCTBO JIEUCTBUTEILHBIX YHCEI.
MHorouieHsl. PaniuoHanbsHble ypaBHEHUS U
HepaBeHcTBa. CUCTEMBI IMHEMHBIX
ypaBHEHUI

24 1

Oynkunu u rpadpuku. CreneHHas QyHKIHS
C LIEJIBIM II0Ka3aTesIeM

12 1

ApudmeTrrueckuii KOpeHb N-0i CTETICHH.

15 1
HppauyoHanbHble ypaBHEHUS

[MokazarenbHas QyHkius. [lokazaTenbHble
ypaBHEHUS

10 1

Jlorapudmudeckast GyHKITHUSL.

Jlorapudmuyecknue ypaBHEHHS 18 1

TpuroHomeTpu4eckue BeIpa)XKeHNS U
ypaBHEHUS

22 1

Henpepoisabie hynkunu. [IponsBognas 20 1

[NoBTOpeHue, 0000IIeHNE, CHCTEMATH3ALIHS

6
7 TlocnenoBarenbHOCTH U IPOTPECCUN 10 1
8
9 o
3HAaHUU

OBLIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 136 10 0




11 KUIIACC

KoanuecTBO yacoB JJIeKTPOHHBbIE
Ne | HammeHoBaHue pa3/iesioB U TeEM (undposbie)
n/m | mporpaMmel Bcero Konrpoasubie | IIpakTaieckHe o0pa3oBaTeJIbHbIE
padoTsI padoTbI pecype

1 HCCJ’ICI[OB&HI:IG (YHKITHI ¢ TIOMOIIBIO 2 1

MIPOU3BOHOMN
2 ITepBooOpasHas u HHTErpaI 12 1
3 I'paduku TpuroHomeTpudeckux QpyHKINH. 14 1

TpuroHoMeTpUYECKUE HEPABEHCTBA
4 WppanmonanbHble, OKa3aTebHBIC H 4 1

norapu()MUIECKIEC HEPABEHCTBA
5 Kowmrmuexcuele gncna 10 1
6 HarypanbHble U Lieble ynciia 10 1

Cucrembl pallMOHATIBHBIX,
7 UppaLMOHANbHBIX OKA3aTENbHBIX U 12 1
JorapupMUIecKuX ypaBHEHUH

9 o
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O

8 3ajauu ¢ mapaMeTpamu 16 1
[ToBTOpenwue, 0000IIeHNE, CHCTEMATH3AITHS 16 ’
136 10 0

[NPOIT'PAMME

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC
Konx . .
ORI IIpoBepsieMble MpeAMeTHBIE Pe3yIbTATHI 0CBOEHHSI 0CHOBHOW 00pa30BaTebHOI
D yanaiaa NMPOrpaMMBbl cpeHero oo1ero 00pa3oBaHust
1 Uucna 1 BBIYUCIEHUSA
11 OnepupoBath NOHSATHAMU: PAIIIOHATIBHOE W JIEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHASI U JeCATHYHAS
JpoOBb, MPOIEHTHI
1.2 BeimonHsaTh apudMeTHIECKHE ONIEPaIiK C PAIIMOHATBHBIMU M JCHCTBUTEIBHBIMU YHUCIAMH
13 BeimonHsaTe npuOnmkEHHBIE BBIHCIICHNS, MCONL3Ys TPABHIIA OKPYIVICHHA, IENaTh NPUKUAKY 1
OIICHKY PEe3yJIbTaTa BEIYUCICHUH
OnepupoBaTh TOHSATHAMHU: CTENEHb C IIENBIM TIOKa3aTelieM, CTaHJapTHas ¢GopMma 3aIrucu
1.4 JEHCTBUTEIBHOTO YHCNA, KOpEHb HATypaJlbHOW CTENEHH; HMCIIOJIB30BAaTh MOAXOAAIIYI0 (GopMy
3aMMCH JeHCTBUTEIBHBIX YUCEN IS PELICHUS IPAKTUIECKUX 3aa4 U MPEICTABICHHUS JaHHBIX
15 OnepupoBarh NOHATHAMHU: CHHYC, KOCHHYC U TaHT€HC ITPOU3BOJILHOTO YIJIa; UCIIOIB30BATh 3alUCh
MPOM3BOJIBHOTO yIJIa Yepe3 o0paTHble TPUTOHOMETpUIECKUe (DYHKIIUU
2 YpaBHEHUSs U HEPABEHCTBA
21 OnepupoBarh MOHATHSMU: TOXKIECCTBO, YpaBHEHHE, HEpPABEHCTBO, LIEJNOE, palMOHAJIbHOE,
UppaIMOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUIECKOE ypaBHEHHUE
29 BrINoNHATE IpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKCHUH M peliaTh TPHTOHOMETPUYECKUE
ypaBHEHHUS
)3 BrImonHATE ipeoOpa3oBaHus MENbIX, PAMOHATBHBIX U MppaLHOHAITBHEIX BBIpOKEHHUH U pemarhb
OCHOBHBI€ THUIIbI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB
24 [IpumMeHsTh ypaBHEHHMS M HEpaBEHCTBA [UIi peEIIEHUs MaTeMaTH4ecKUX 3ajad U 3ajad U3
pa3IUYHBIX 00JIACTEH HAYKH U peaIbHOW JKU3HU
MogenupoBaTh pealbHbIE CUTYallMH Ha SI3BIKE alreOpbl, COCTABISATH BBIPAKEHUS, ypaBHEHUS,
2.5 HEpaBEHCTBA II0 YCJIOBHIO 3aJayH, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C HCIOJIb30BaHUEM

amnmnapara ajareopbl




3 OyHKIMH U rpaduKu
31 OnepupoBaTe MOHATHSIMU: (DYHKIOHMS, CHOCOOBI 3amaHusl (QYHKUUH, 0O0JacTh OINpelecleHHUs H
MHO’KECTBO 3HaUCHHMH QYHKIUH, TpaduK QYHKIHUH, B3AUMHO 00paTHBIC (DYHKIIMK
32 OnepupoBaTh TOHATUAMHU: YETHOCTh M HEYETHOCTh (YHKUWH, HYIH (YHKIHH, MPOMEXKYTKU
3HAKOIIOCTOSTHCTBA
3.3 Hcmnonp3oBaTh rpa ki QyHKIWHN AT pElIeHNs ypaBHEHHH
3.4 Ctpoutb u unTath rpaduKu JTUHEHHON (QYHKUINH, KBaApaTUIHON (YHKIINH, CTETICHHON (DYHKIIUH C
IEJIBIM TTOKa3aTeseM
Wcmnons3oBate rpadmkn GyHKIMA 715 MCCIEAOBAaHUS MIPOIECCOB U 3aBHCUMOCTEN MPH PEIICHUN
3.5 3a/1a4 U3 JPYTUX y4eOHBIX MPEeIMETOB M PeanbHOM XKM3HH, BBIPAXKaTh (HOPMyJIaMH 3aBUCHMOCTH
MEXKIY BeTMUNHAMU
4 Hauana matemaTnyeckoro aHaimsa
4.1 OneprupoBaTh NOHATUSMU: TIOCIIEI0BATEIHLHOCTD, apU(PMETHUIECKas] K TeOMETPHUIECKasi MPOTPECCHHU
49 OneprupoBaTh TMOHATHAME: OECKOHEYHO YOBIBAIONIAs TE€OMETpHYECKas IPOTpPeccHs, cymMma
' 0eCKOHEYHO YOBIBAIOIEH TeOMETPHYECKOM TPOTrpecCun
4.3 3amaBaTh MOCIEI0BATEILHOCTH PA3IUYHBIMH CIIOCOOAMU
44 Hcnonbs30BaTh CBOKCTBA IMOCIENOBATEIBHOCTEH WU MPOTPECCUil AN PEIICHUs peajibHbIX 3aaad
NPUKJIaTHOTO XapakTepa
5 MHoOXecTBa 1 TOTUKA
5.1 OneprupoBaTh NOHATUSMHU: MHOKECTBO, OTIEpAITH HaJ MHOKECTBAMHU
59 Hcmons30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisl ONHCAaHWS PEANbHBIX IPOIECCOB U
) SIBJICHUH, ITPU PELICHUH 3a]a4 U3 JPYTUX YIeOHBIX IPEAMETOB
5.3 OneprupoBaTh NOHATUSIMU: OTIPEJIEIICHNE, TEOpEMa, CIIeICTBUE, IOKA3aTEIbCTBO
11 KJIACC
Kon . .
R IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOII 00pa30BaTe/IbHOI MPOrpaMMbI
D ykaiaa cpeaHero o01ero oopaoBanus
1 Uucna v BEIYUCIEHUS
11 OnepupoBath MOHATUSAMU: HATYpaJIbHOE, IIEJI0€ YUCIIO; UCIIOIb30BaTh PU3HAKH JIETUMOCTH ENTBIX
qrce, Pa3IoKEeHUE YUCIia Ha MPOCThIE MHOYKUTENH JJISl pellieHus 3a1a4
1.2 OneprupoBaTh NOHATHEM: CTEIIEHb C PAIIMOHATLHBIM MTOKa3aTeNleM
1.3 OnepupoBaTh NOHATUSAMU: JIOTAPH(PM YHUCIIa, NECATHIHBIC U HATYpaJIbHBIE JIOTapU(PMBI
2 YpaBHEHHsI 1 HEPABEHCTBA
IIpuMeHsSTH CBOIWCTBA CTENEHW I MPEoOpa3OBaHUs BBHIPAKEHWH, OIMEPHPOBATH MOHSATUSMU:
2.1 MOKa3aTeIbHOE ypaBHEHNE M HEPABEHCTBO; PEIlaTh OCHOBHBIEC THITHI ITOKA3aTEIBHBIX YPABHEHUN H
HEPABEHCTB
BrInonHATE TpeoOpa3oBaHusl BBIPAKEHHUH, COJEPKAIIUX JOrapu(Mbl, ONEpUPOBATH MOHATHIMU:
2.2 HOFapI/I(bMI/I‘-IeCKOG YpaBHCHUEC W HEPABCHCTBO, pPCHIIaTb OCHOBHLIC TUIIbI HOFapI/IQ)MI/IT-IeCKI/IX
YpaBHEHUH U HEPABEHCTB
23 Haxonute pemenus npocTefIuX TPUTOHOMETPUIECKHX HEPABEHCTB
24 OHprIpOB&TB HOHSITIiI’SIMI/IZ CHCTEMA JIMHEMHBIX YPAaBHEHUIN U €€ pelIEHUE; UCIIOJIb30BATh CUCTEMY
JUHEWHBIX YPaBHEHUH JUIS PEIISHUS MPAKTUYECKHUX 3a/1a4
)5 HaxonuTh pemieHus NpOCTEHIIMX CHUCTEM W COBOKYNHOCTEH palUOHaJbHBIX YpaBHEHUH U
HEpaBEHCTB
MogenupoBaTh peajbHbIE CUTyallud Ha SI3bIKE aiureOphl, COCTAaBISATH BBIPAKEHUS, YPaBHEHHS,
2.6 HEpaBeHCTBA M CHUCTEMbl TI0 YCIIOBHIO 33JIadM, WCCJIEAOBAaTh TIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHHUEM arlapara ajnreopol
3 OyHKIMH U rpaduKu
OnepupoBaTh TOHATHSIMU: TEpUOJUYEcKass (YHKIUS, TPOMEKYTKH MOHOTOHHOCTH (YHKIIHH,
3.1 TOYKH dKCTpeMyMa (DYHKIMH, HAuOOJbIllee U HAMMEHbIIEe 3HAYCHUS (QYHKIUU HA MPOMEKYTKE;
MCIIOJIb30BaTh UX JJIsl HCClleI0BaHus (GYHKIUH, 3a1aHHON rpaduKoM
39 OnepupoBaTh MOHATUSAMH: TpadUKH MMOKA3aTEIbHOM, JTOTapu(PMHUUECKOH H TPUTOHOMETPHUYECKHX

(hyHKUMH; N300paxaTh UX HA KOOPAUHATHON TUIOCKOCTH U UCIIOJIB30BaTh IS PEIICHHUS YpaBHEHUHN




Y HEPaBCHCTB
33 N3obpaxath Ha Koopumiamoﬁ TUIOCKOCTH rpadvKku TMHEWHBIX YPaBHEHUHA U UCTIOIB30BATh UX JIJIS
pEIIeHNs CHCTEMBI JTMHEHHBIX YPaBHEHUH
3.4 Ucnonb3oBath Tpaduku (QYHKIUH JJI UCCICOBAHUS MPOIECCOB M 3aBUCHMOCTCH W3 APYTUX
’ Y9eOHBIX TUCITUILTHH
4 Hayana maremMaTHdeckoro anammsa
41 OnepupoBaTh MOHSATHAMH: HENpepbIiBHAS (YHKIMS, TPOU3BOMHAS (DYHKIUU; HCIOIH30BaTh
) TEOMETPHUCCKUHA U (PM3UICCKHUI CMBICH MPON3BOIHOM TS pEIICHHS 3a1aq
49 Haxomute mpow3BOmHBIE JJNEMEHTapHBIX (YHKIMH, BBIYHCIATH TMPOU3BOIHBIE  CYMMEI,
) MIPOM3BEICHIS], YACTHOTO (PYHKIIHI
43 Hcmonp30BaTh MPOW3BOAHYIO UIS HCCIEIOBaHUS (YHKIMM HA MOHOTOHHOCTh M OKCTPEMYMEI,
MPUMEHSTh PE3YJIBTAThI UCCIICOBAHUS K TOCTPOCHUIO TPAaPUKOB
44 Hcmonp30BaTh IPON3BOAHYIO TSI HAXOXKICHHSI HAMTYUIIIETO PEIICHHS B IPUKIIAIHBIX, B TOM YHCIIe
COITMAIbHO-DKOHOMHUYECKHX, 3a7a4ax
45 OnepupoBaTh NOHSATHAMHU: IEPBOOOpa3Hasi U HHTETPAN; TIOHUMATh TEOMETPHUECKUHA U PU3NIECKUN
CMBICJI UHTETpaIa
46 Haxonmuth nepBo0oOpa3Hble 3NeMEeHTapHBIX (GYHKUUH, BBIYUCIATH HHTErpai 1o gopmyne HeloToHa
— JletiOHMITA
47 Pemate mnpukiamHeie 3amadd, B TOM UYHUCIIC COIMAJILHO-DKOHOMHYECKOTO W  (DHU3MUECKOro
XapakTepa, CpeICTBAMI MaTEMAaTHIECKOTO aHAIH3a

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kox | IlpoBepsieMblii 3jieMEHT COAEePKAHUS
1 UYricna ¥ BEIYHCICHHS
Panmonansabie yrcna. OOBIKHOBEHHBIE M JCCATHYHBIE JIPOOHW, MPOIECHTHI, OECKOHEUHBbIE MEPHOANYECKUE
L1 OpoOu. ApudmMeTHuecKre ornepalnud ¢ paluoOHaIbHBIMU YHCIIaMH, PeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH.
’ [Mpumenenue npobOel ¥ MPOIEHTOB JUIsl PEHICHUs MPHUKIAJHBIX 3a/1a4 W3 Pa3lUuHBbIX OTpaciieil 3HAHWH U
peaIbHOM KU3HU
JeiicTBUTeNbHBIE YWcla. PanuoHanbHbIE WM HMppalMOHANbHBIE 4YHCia. ApupMeTHdeckne Onepanud ¢
1.2 | neiicTBuTeNnbHBIMH uucliaMH. [IpuOnmKEHHBIE BBIYMCIICHHS, TMpaBHJa OKPYIJICHHS, NMPHKHIKA U OICHKA
pe3ysbTaTa BBIYMCICHUH
Crenenp ¢ nenbiM nokasareneM. CraHaapTHas ¢opma 3amucH JAeHCTBHTENbHOTO uucia. Mcmonp3oBanne
1.3  noaxoxsuel ¢pOpMbI 3aIMCH AECHCTBUTENBHBIX YMCEN Ul PELICHUS MPaKTHYECKHUX 3a/1a4 U MPEACTABICHUS
JTAHHBIX
14 ApudmeTnyeckuil KOpeHb HaTypajbHOU cremeHu. [lelcTBusl ¢ apu(METHIECKUMHU KOPHSIMHU HaTypallbHON
CTETeH!
15 CuHyc, KOCMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIIOBOTO
aprymeHTa
2 YpaBHEHUSI U HEPABEHCTBA
2.1 ToxxmecTBa U TOXIECTBEHHBIE IPE0OPa30BAHMSI
2.2 | Ilpeobpa3oBaHHe TPUTOHOMETPUIECKHUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBI
2.3  YpaBHeHHUe, KOpeHb ypaBHEHU. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo I HHTEPBAJIOB
2.4 | Pemenue nensix v ApoOHO-pAIIOHANBHBIX YPaBHEHHUH U HEPABEHCTB
2.5 | PemeHue uppallMOHAJIBHBIX YPAaBHEHUH M HEPABEHCTB
2.6 | Pemenue TpUroHOMETPHUYECKUX YPaBHEHHUN
27 [Ipumenenne ypaiaHeHI/Iﬁ Y HEPaBEHCTB K PELICHUIO MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 00sacTel
HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
3.1 | ®ynkuws, cnocoOsl 3ananus GyHkuuu. ['paduk ¢ynkmmu. Bzaumuo oOpatHble QyHKIMH
39 Ob6nacte onpeneneHus 1 MHOXKecTBO 3HaueHnd pyHkuuu. Hynu ¢pynkuun. [IpoMexyTku 3HaKOIOCTOSHCTBA.
UérHble 1 Heu€THBIE (YHKLIUT
3.3 | CrenenHas ¢yHKUUS C HaTypaJbHBIM M LeJbIM moka3aTteneM. EE cBoiicTBa u rpaduk. CBoiicTBa u rpaduk




KOpH n-o¥ CTEIICHU

34 | TpuroHomerpuyeckasi OKpY>KHOCTb, OIIpeJeSICHHE TPUTOHOMETPUIECKUX (DYHKIIMH YUCIOBOTO apryMeHTa
4 Havana maremMaTHueckoro aHaiamnsa
4.1 ITocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHus MTOCIe0BaTEIbHOCTEH. MOHOTOHHBIE ITOCIEN0BATEILHOCTH
Apudmernyeckas U reomerpudeckas nporpeccur. beckoHeyHo yObIBaroliasi reoMeTpUyecKas IpPOTPecCHs.
42 Cymma OeckoHeuHO YyObIBaiomeld reoMeTpuueckoi mporpeccun. @Dopmyia CIOXHBIX TMPOLCHTOB.
Hcnonp3oBaHue Nporpeccuu JUisl pellieHus peaIbHbIX 337jad NPUKIAAHOIO XapakTepa
5 MHo>ecTBa U JOrHKa
MHoecTBO, oOmepaluy Haj MHokecTBamu. Jlmarpammel Oiinepa — Benna. Ilpumenenue TeopeTuko-
5.1  MHOXECTBEHHOTO ammnapara i ONMUCaHMs pealbHBIX MPOLIECCOB U SBICHUMH, PU PEIIEHUH 3aa4d U3 JPYyTUX
Y4eOHBIX PEAMETOB
5.2 | Onpenenenue, Teopema, CICACTBHE, TOKA3aTeILCTBO
11 KJIACC
Kon | IlpoBepsieMblii 3JIeMeHT coJiep:KaHHUsl
1 Hucna v BBIYUCICHUS
1.1 | HarypanbHsble u neinble yncia. [Ipu3Haku 1eTMMOCTH LENIbIX YUCEI
1.2 | CreneHs ¢ palMOHANIbHBIM NOKa3zaresaeM. CBOMCTBA CTENEHU
1.3 | Jlorapudwm uucina. JlecsTuaabie U HATYypaIbHBIE ToTapU()MBI
2 | YpaBHEHHs U HEPABEHCTBA
2.1 | IIpeobOpa3oBaHue BBIPAKEHUH, COJIEPHKAIIMX JIOTApUPMBI
2.2 | IIpeobpa3oBaHKe BBIPAKEHUH, COJIEPKALINX CTENCHU C PAIMOHAIBLHBIM TTOKa3aTeleM
2.3 | Ilpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 | Iloka3arenbHblE YPABHEHUS U HEPABEHCTBA
2.5 | Jlorapudmudeckne ypaBHEHHS U HEPABEHCTBA
2.6 Cucrembl TUHEHHBIX ypaBHEeHUH. PeleHne npukiiagHpIX 3a1a4 ¢ TOMOIIBIO CUCTEMBI INHEHHBIX YpPaBHEHUH
2.7 | Cucremsbl ¥ COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUH M HEPABEHCTB
o [IpumeHnenne ypaBHEHHH, CUCTEM M HEPAaBEHCTB K PELICHHIO MaTeMaTHYECKUX 3a/1a4 M 3a/a4 U3 pa3INuHbIX
o0JacTell HAyKH U peaNbHOM KU3HU
3 Oynknuu U rpaduku
3] Oynknus. [lepuonnueckue QyHkiun. [IpomexyTku MOHOTOHHOCTH (QYHKIMH. MakCHMyMbl M1 MHHUMYMBI
' ¢ynkunu. Haunbonbiiee v HanMeHblilee 3HaueHUe QYHKIMU HA TIPOMEXKYTKE
3.2 | Tpuronomerpuueckue QYHKIIUU, KX CBOWCTBA U rpauKu
3.3 | llokazarenpHas u Jorapudmudeckas GyHKIIH, UX CBOMCTBA U TpaduKu
3.4 | HUcnonb3oBanue rpadukoB QyHKIIHIA JJIsl pEICHHAS YPAaBHEHUH U IMHEWHBIX CHCTEM
35 Hcnonb3oBanue rpadukoB QYHKIUA I UCCIIEOBAHHUS MPOIIECCOB M 3aBHCUMOCTEH, KOTOpPHIE BO3HUKAIOT
IIPY PELICHUH 3a7a4 U3 JPYTruX y4eOHBIX MPEAMETOB U PeaibHOM KU3HH
4 Havana mareMaTHueckoro aHaiamnsa
4.1 | HenpepriBHbIe QyHKITHH. MeTO HHTEPBAJIOB JIJISl PEIIICHUS HEPABEHCTB
4.2  IlpowmsBognas pyHkunu. ['eomerprudeckuil u (GU3NUECKUI CMBICT TPOU3BOTHOM
43 [IpousBoHbIE 37eMEHTAPHBIX (QYHKIUH. DOpMyINIbI HAXOXKACHUS TPOU3BOJHONW CYMMBI, MPOU3BEACHUS H
YaCTHOTO (PYHKIIUH
4.4 [MpuMeHeHne TPOU3BOJHONW K HCCIEAOBaHHMIO (PYHKIMI HAa MOHOTOHHOCTh M JKCTpeMyMbl. Haxoxnenue
HanOOJIbILIEr0 ¥ HAMMEHBIIETO 3HAaUeHUs! (DYHKIHMHU Ha OTPE3Ke
45 [IpumeHeHne mNpPOM3BOAHON MJI HAXOXKACHHWA HAWIYYIIEro pelleHus B MNPUKIAAHBIX 3ajadax, A
orpeesieHHs CKOPOCTH Ipoliecca, 3aJaHHOr0 GOPMYJIONH WIIK rpaduKoM
4.6 | IlepBooOpa3nas. Tabauua nepBooOpa3HbIX
47 Wnterpan, ero reomerpuyeckuid U gusnyeckuil cMmpici. Boruncnenue mHterpana mo ¢opmyne Hpiotona —

Jleiibuuma




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OFPA30OBATEJBLHOM ITPOT'PAMMBI CPEJTHEI'O OBIIETO
OBPA3OBAHUA

Koa
MPOBEPSIEMOT0
TpeOdoBaHMS

IIpoBepsieMble TpeOOBaHUS K MPeIMETHBIM Pe3yJibTaTaM 0CBOEHUSI 0CHOBHOM
o0pa3zoBaTeJIbHO MPOrpaMMbI CpeIHero 0011ero oopa3oBaHusi

Brnanenne Meronamu J0Ka3aTelbCcTB, AITOPUTMAME PELICHUS 3a7ad; yMeHue (GopMylIupoBaTh U
OIIepHPOBATh TOHATHSIMU: OIpEIeTeHHe, aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPH3HAK,
JIOKa3aTeNIbCTBO, PAaBHOCHWIBHBIE (OPMYJIUPOBKH; MPUMEHITH HX; YMEHHE (HOpMyIHpOBaTh
o0paTHOE ¥ TPOTUBOIIOJIOXKHOE YTBEpKICHHE, NPUBOAUTH MPUMEPHl H KOHTPIPUMEPHI,
UCTIONIH30BaTh METO MaTeMAaTHYECKOH MHIYKIMH; TIPOBOINTH JOKA3aTEIbHBIE PACCYKICHUS IPU
peuIeHnn 3aaad, OLEHMWBATH JIOTUUECKYIO NPABMIIBHOCTH PACCYKACHHH; YMEHHE OIEepPHPOBATH
MOHATHSIMU: MHOXECTBO, TIOAMHOKECTBO, ONEPallii HaJ MHOKECTBAMH;, YMEHUE HCIIOJIb30BATh
TEOPETHKO-MHO)KECTBEHHBIH ammapaT Ui ONMCAHHUS PEATBHBIX IPOIECCOB U SBICHUN W INPH
pemieHuH 3amad, B TOM 4YHCIE M3 JPYrHX YYeOHBIX IIPEIMETOB; YMEHHE OIEepPHPOBAThH
MOHATHSIMU: Tpad, CBSA3HBIA rpad, AepeBo, IUKI, rpad Ha IMIOCKOCTH, YMEHHUE 3a1aBaTb U
OIMCBHIBATH Ipadbl pa3TMYHBIMK CIOCO0AMH; UCTIONIB30BATh Tpadbl pH pelIeHu: 3a1a4

YMeHHne omnepupoBaTh MOHATHSAMM: HATypalbHOE YHCIIO, LEJI0€ YHCIO, CTENEeHb C IIeNbIM
MoKa3aresneM, KOpeHb HaTypajlbHON CTENCHHU, CTEIIeHb C PAllMOHAJIbHBIM [10KAa3aTeIeM, CTEIICHb C
JNeWCTBUTEIBHBIM TOKa3aTeneM, Jorapudm 4ucia, CHHYC, KOCHHYC U TaHT'€HC NPOU3BOJIBLHOIO
4ucaa, OCTaTOK IO MOYJ0, PpalMOHAIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIO, MHOMKECTBa
HaTypaJlbHbIX, UENbIX, palMOHAIbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BaTh
MIPU3HAKU AETMMOCTH, HAaNMEHBIINI 00K 1enuTeNns U HauMeHblee o011ee KpaTHOE, alrOpUTM
EBknupa mnpu pemieHMH 3a1ad; 3HAKOMCTBO C Pa3IWYHBIMU MO3UIIMOHHBIMU CHCTEMaMH
CUMCIICHWSI, YMCHHE BBINOJIHATh BBIYMCICHUE 3HAYEHHH M TPeoOpa3oBaHUs BHIPAKEHHN CO
CTeNeHs MU M JorapupmaMu, npeoOpa3oBaHUs IPOOHO-PALMOHANBHBIX BBIPAKECHUH; yMEHHUE
OIIEPUPOBATH MOHATUSIMHU: IIOCIIEI0BATEIBHOCTD, apr(pMeTHUECKas MPOrpeccusi, FeOMETPUIECKas
nporpeccusi, OECKOHEYHO yObIBaroIlasi TreoMeTpuuecKkas IpOrpeccusi; yYMEHHE 3aJ]laBaTh
MOCJIEI0BAaTEILHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX (DOpMYJ; YMEHHE ONEpUPOBATH
MOHATHSIMU: KOMILIEKCHOE YHCIIO, CONPsDKEHHBIE KOMILUIEKCHBIE YHCIa, MOIYJIb U apryMEHT
KOMIUIEKCHOTO  4uclia, (GopMa  3amMcd  KOMIUIEKCHBIX — 4Hcel  (reoMeTpuyeckas,
TPUTOHOMETpUYECKasi U anrebpandeckas); yMeTh MPOHM3BOAMTH apu(MeTHuecKne IeHCTBUS C
KOMIUICKCHBIMM ~ YMCJIAMH; TPUBOAWTH IPUMEPHl HCIOJB30BAHMS KOMIUIEKCHBIX —YHCET;
OTEepUPOBaTh MOHATHAMU: MaTpuia 2x2 u 3x3, omnpeaenuTenb MAaTPHIbI, T€OMETPUUECKHIA
CMBICIJI OIIPEJEIUTELS

YMeHue OIICPpUPOBATL IMMOHATUAMMU: paoroOHAJIIBHBIC, HPPALUOHAIBHBIC, IIOKAa3aTCIIbHBIC,
CTCIICHHBIC, JIOFapI/I(l)MI/IT-IeCKI/Ie, TPUTOHOMETPUUICCKHUC YPAaBHCHUSA U HEPABCHCTBA, UX CUCTCMBbI,
YMEHHE OIepHUpOBATh MOHATHSAMHU: TOXIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YPABHEHUN M HEPABEHCTB, PABHOCWJIBHOCTH ypaBHEHMI, HEPABEHCTB U
CHUCTEM, YMCHUC pE€IIATh YpaBHCHUA, HCPABECHCTBA U CUCTEMbBI C IIOMOIIBIO Pa3JIMYHBIX HpI/IéMOB;
pemaTh ypaBHEHUs, HEPaBEHCTBA W CUCTEMBI C MApaMEeTPOM; MPHMEHSTb YpaBHEHHS,
HEpaBEHCTBA, MX CHUCTEMBbI Ul DEIHICHUS MaTeMaTHUECKUX 3afad M 3ajad M3 PasinvHbIX
oOJacTell HAYKH U peabHOM KU3HU

YMeHue onepupoBaTh MOHITUSME: (QYHKIUS, YETHOCTh (YHKIWU, EPHOJAUIHOCTh (DYHKIIHH,
OrpaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTh (DYHKIIMH, 3KCTpEMyM (QYHKIHH, HauOOIbIIee U
HanMeHbIIee 3HaueHUs (PyHKIIMN Ha IPOMEXYTKeE, HelpephIBHAS (YHKIUS, aCUMIITOTHI rpaduka
(GyHKIWY, TIepBas W BTOpas NMPOHM3BOAHAS (DYHKIIMH, TEOMETPUYECKUN M (PUIMUECKHIA CMBICT
MPOM3BOJHOM, IepBoOOpa3Hasi, ONpeNeNEHHBI WHTErpal, YMEHHE HaXOJUTh ACHMIITOTHI
rpaduka (yHKIMH; YMEHHE BBIUMCIIATH MPOU3BOJHBIE CYMMBI, NPOW3BEACHUs, YaCTHOTO M
KOMIO3WIMKM (DYHKIHH, HaXOAWTh YpaBHEHHE KacaTelbHOH K Tpaduky ¢GYyHKUMH;, YMEHHE
HAXOJIUTh TPOHM3BOJHBIC 3JIEMEHTAPHBIX (QYHKIHHA; YMEHHE HCIONB30BaTh MPOHU3BOIAHYIO IS
uccnenoBanus QyHKIMH, HAXOAUTh HAMOOJBLINE W HAaUMEHBIINE 3HauYeHHUS (YHKIHHA; CTPOUTH
rpaduKd MHOTOYICHOB C HCIIOJIB30BAaHMEM amlapara MaTeMaTHYECKOro aHaiu3a; MPUMEHSATh
MPOU3BOIHYIO JUTS HAXOXKJICHUS HAMIYYIIEro PEIIeHUs B IPUKIAIHBIX, B TOM YHCIE COLUATBHO-
HKOHOMHYECKHX W (U3MUYECKUX 3a7adax; HAXOIUTh IUIOMIAIN U OO0BEMBI (GUTIYp C HOMOIIBIO
WHTETpana; MPUBOIUTH MPHUMEPHl  MAaTEMaTU4YeCKOTO  MOJCIHPOBAaHHA C  MOMOIIBIO
nuddepeHInATBHBIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUSIMH: Tpapuk (yHKIMH, oOpaTHas QYHKOMA, KOMIO3HULIUSI




(GyHKIMHA, TUHEHHAas QYHKIOWS, KBaaparuyHas (YHKIVS, palMoOHaNbHAsS (YHKIHS, CTCIICHHAS
(byHKIMS, TpUTOHOMETpHUYECKHe (YHKIIUHA, OOpaTHBIE TPUTOHOMETpPHYECKHEe (YHKIIHUH,
nokazarenbHas U JiorapudpmMuueckas GyHKIUW, YMEHAE CTPOUThH TpaQyKH H3YICHHBIX (PYHKIIHH,
BBITIOJHATH TMpeoOpa3oBanus TpadukoB (QYHKIUH, HCIONB30BaTh TpadUKH IS H3YYCHHS
MPOIIECCOB ¥ 3aBUCUMOCTEH, MPH PEIICHUH 3aJlad U3 JIPYTUX Y4YeOHBIX MPEIMETOB M 3aj1ad U3
peabHON JKM3HUW; BhIpXKaTh (POpMylamMH 3aBHCUMOCTH MEXIy BEJIMYHHAMH; WCIIOJIL30BATh
CBOMCTBA U rpauKu QYHKIUN JJIs PEIICHUS ypaBHEHUM, HEPABEHCTB U 3a/1a4 C MapaMeTPaMU;
M300pakaTh Ha KOOPJUHATHOM TUIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB M UX
cucTeM

YMeHune peraTh TEKCTOBBIE 33a4K Pa3HbIX THIIOB (B TOM YHCJIE Ha IIPOLEHTHI, I0JIU U 9acTH, Ha
IBIDKEHHE, PaboTy, CTOMMOCTh TOBapOB M YCIyI, HAQJIOTH, 3aJadd M3 00JacTH YIpPaBJICHUS
JUYHBIMU M CeMEHHbIMH (PUHAHCAMM); COCTAaBIJISATh BBIPAXKEHUS, YPaBHEHUS, HEPAaBEHCTBA U UX
CHUCTEMBl IO YCJIOBHIO 33/Jayd, HCCIEAOBaTh IMOJYyYEeHHOE pEIIeHHe U  OICHMBATh
[IPaBIONONO0HOCTh PEe3yJbTaTOB, YMEHHE MOAEIMPOBAaTh pEalbHbIE CHUTYallMM Ha SI3BIKE
MaTeMaTHKH;, COCTaBIATh BBIPAXKEHHS, YPAaBHEHUS, HEPABEHCTBA M UX CHCTEMBI IO YCIOBHUIO
3a7a4M, MCCIENOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BaHMEM ammapaTta  anreOpsl,
HWHTEPIPETUPOBATH MOJTYYECHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATHAMM: cCpenHee apudMeTHyeckoe, MenuaHa, HauOoiblee u
HauMEHbIIEE 3HAYEHUS, pa3Max, IUCIEPCHs, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEHHUE W3BIIEKaTh, HHTEPIPETUPOBATH WHGPOPMALMIO, TMPEICTaBICHHYIO B TabiwWuax, Ha
quarpammax, Tpadukax, OTpaKalollyl0 CBOWCTBA peaIbHBIX TIPOLIECCOB U  SIBJICHUH;
MPECTABIATh UHPOPMALMIO C MOMOLIBIO TaOMUI M AMArpaMM; HCCIIEA0BaTh CTATUCTUYECKHE
JaHHBIC, B TOM 4YHCJIC C IPUMCHCHUCM rpa@nqecxnx MCTOJOB M DJJICKTPOHHBIX CPCACTB,
rpadMUecKy HCCIIeIOBaTh COBMECTHBIC HAONIOJEHHS C IOMOINBIO JUArpaMM pacceuBaHHS U
JIMHEHHOU perpeccuu

YMeHue omnepupoBaTh MOHATHSIMHU: CIyYalHBIA OMNBIT U CIy4allHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOrO COOBITHS; YMEHHE BBIUHCIISATH BEPOSTHOCTH C MCIIOJIb30BAaHUEM TIpauuecKux
METO/IOB; MPUMEHATh (HOPMYINBI CIOXKEHHS W YMHOXKEHHS BEPOSTHOCTEH, QOpMyNy IMOTHON
BeposiTHOCTH, (opmyny bepHymin, komOuWHatopHble (akThl W (QOpPMYIBI; OIICHHBATH
BEPOSITHOCTU PEAJbHBIX COOBITHH; yMEHHE ONEepUpOBAaTh MOHATHSAMU: CiIydailHas BEIMYMHA,
pacnpeieieHue BEPOSITHOCTEH, MaTeMAaTHYECKOe OXKWAAHHWE, JAHCIEPCHA W  CTaHJApTHOE
OTKJIOHEHHE CIIy4ailHOH BEeNWYMHBI, (QYHKIUU pPacHpe/ieiieHUus] M TUIOTHOCTH PaBHOMEPHOTO,
[TOKAa3aTeNIbHOTO M HOPMAJIBHOTO PACIIPENIEICHNI; YMEHHE HCIIOJIB30BaTh CBOMCTBA M3yYEHHBIX
pacnpenesieH!i Uil peLIeHus 3a/1a4; 3HAKOMCTBO C TIOHSATUSMH: 3aKOH OOJNBILINX YUCEIl, METObI
BBIOOPOYHBIX UCCIIEIOBAHUI; YMEHHE MTPUBOIUTH MPUMEPHI TPOSIBIICHUS 3aKOHA OOJIBIINX YHCEI
B TPHPOJIHBIX M OOIIECTBEHHBIX SBIEHUSIX; YMEHHE OIEPUPOBATH MOHATHAMH: COYETaHUE,
MEPECTaHOBKA, YUCIIO COYETaHHUM, YUCIO MEPEeCcTaHOBOK; OMHOM HbIOTOHA; yMEeHHE NPUMEHATh
KOMOWHATOpHBIE (PAKTHI U pacCYKICHUS JIJIsl PELICHHUS 3a/1a4; OIICHUBATH BEPOSITHOCTH pealbHBIX
COOBITHH; COCTaBIISITh BEPOSATHOCTHYIO MOJIENb M HHTEPIIPETUPOBATH NOJTYUEHHBII pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMH: TOYKa, MpsMasi, IMIIOCKOCTh, IIPOCTPAHCTBO, OTPE3O0K, Iy,
BEIMYMHA YIJIa, MJIOCKMM YToJl, NIBYTPaHHBI YroJs, TPEXTPaHHBIM Yroy, CKpEIMBAIOLINECS
MpsMblE, TapallIeNbHOCTh M IMEPHEHAUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, Yroa MEXIy
MPSIMBIMHU, YTOJI MEXIY NPSIMON M IUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMH, PAacCTOSHHE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHE MEXIY MPSIMBIMH, PACCTOSIHHE MEXIY TUIOCKOCTSMHU; YMEHUE
WCTONB30BaTh NPW PELICHUH 3aJad H3ydeHHble (DaKThl M TEOpEeMbl IJIAHUMETPHUH; YMEHHE
OLIEHMBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPa; CTPOUTH MaTeMaTHYECKHE MOJEIH C
MTOMOIIBI0 T€OMETPUYECKUX TMOHSATHH M BEJIMYWH, PellaTh CBS3aHHBIE C HUMH MPAKTUYECKHE
3aJ1a4u
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YMeHue ornepupoBaTh TMOHSTHUSMH: IUIONAAL QUTYpBl, 00BEM (UTYpHI, MHOTOTPaHHUK,
MpPaBWIbHBIA MHOTOTPaHHHUK, CEYEHHE MHOTOrpaHHUKa, KyO, Napajuienenune], Mpu3Ma,
nupamuza, GUrypa ¥ MoBEpXHOCTh BpaIlleHUs, WIMHAP, KOHYC, IIap, cdepa, Iiomanb chepsl,
TUTIOINA/b TTOBEPXHOCTH MTHUPAMUJIBI, IPU3MBI, KOHYCA, IIMIHH/Pa, 00BEM Kyba, MPSIMOYTroJIEHOTO
napajieienunena, nupaMuabl, TPU3MBbI, HMWIKHApPA, KOHyca, MIapa, pa3BEPTKa MOBEPXHOCTH,
CEYEHHUs KOHyCa M IWIMHIPA, NapayielbHbIE OCH WJIM OCHOBAaHUIO, CEUEHHE IIapa, MIOCKOCTb,
Kacarommascs cepbl, HWIMHAPA, KOHYCa; YMEHUE CTPOUTh CEUeHHEe MHOTOTPaHHUKA, N300paxaTh
MHOTOTPaHHUKHU, (UTYpHl M MOBEPXHOCTH BpAILEHHUS, UX CCUCHHSA, B TOM UYHUCIE C ITOMOIIBIO
3JIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHSATh CBOMCTBA F€OMETPHUYECKUX (QUTYP, CAMOCTOSATENEHO
(dbopMyUpoBaTh ONpEIeICHUS] HM3y4aeMbIX (UTYp, BBUIBHIaTh THIIOTE3bl O CBOWCTBAX U
MpU3HAKaX reoMeTpudecKux (Uryp, 0OOCHOBBIBATh WJIM ONPOBEPraTh MX; YMEHHE MPOBOIWTH




KkiaccupuKaIuo GUryp Mo pa3TuIHbIM TPU3HAKAM, BBITIOIHATH HEOOXOIUMBIC TOMOTHUTEILHBIC
MOCTPOCHUS

YMeHue omnepupoBaTh IOHATHUSMH: JIBUKEHHE B TIPOCTPAHCTBE, MapaJIeIbHBIN IepeHoc,
CUMMETpPHS Ha IJIOCKOCTH M B MPOCTPAHCTBE, TTOBOPOT, TIpeoOpa3oBaHue MOa00Hs, TOI00HBIE
(Guryppl; yMEHHE paclo3HABaTh pPaBHbIE M IOJOOHBIC (DUTYpPHI, B TOM YHCIE B TNPUPOJE,
HCKYCCTBE, apXHUTCKTypE; KCIIOJIb30BaTh T€OMETPHUYSCKHUE OTHOIICHUS ITPU PEIICHUU 3aj1ad;
HAXOJIUTh TEOMETPUUYECCKHE BEIMYUHBI (JUTHHA, YTOJ, TUIOIaab, 00hEM) MPH PEIICHUH 33a71a4d U3
JNPYTUX YYEOHBIX MPEIMETOB M W3 peallbHON KHM3HH; YMECHHE BBIYUCISTH T'€OMETPUYECKUE
BEIMYMHBI (JJIMHA, YTOJI, TUIOIIAAb, OOBEM, IJIONIAJb MOBEPXHOCTH), HCIONB3YsS H3YUYCHHBIC
(GopMyNBI M METO/BI, B TOM WYHCJE: IUIOMAIb MOBEPXHOCTH MHPAMUIBI, TPHU3MBI, KOHYCA,
IITHHAPA, TUIomans chepsl; 00bEM Ky0Oa, TPSMOYTOJIBHOTO Mapayviesenuneaa, MHPaMUIb,
MIPU3MBI, IIWJIHUHJPA, KOHYCA, IIIapa; yMEHUE HAXOUTh OTHOIICHNE 00BEMOB OOOHBIX GUTYD
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YMeHHne onepupoBaTh MOHATUAMU: NMPAMOYTOJIbHAs CHCTEMa KOOPAUHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, IMPOM3BEACHUE BEKTOPa Ha YHCIO, Pa3ioKEeHUE
12 BEeKTOpa MO 0asucy, CKIIpHOE NPOU3BEICHHE, BEKTOPHOE IPOM3BEINCHHE, YIOJd MEXIY
BEKTOpaMM; yMEHHE MWCIOJb30BaTh BEKTOPHBIH M KOOPAMHATHBIM METOJ Ul PELICHHUS
TeOMETPHUYECKHX 3214 U 3a]a4 APYTHX YIeOHBIX MPEIMETOB

YMeHue BBIOMpaTh MOIXOAALIMKA METOA U pEIleHHs 3aJaud; IOHUMaHHE 3HAaYHMMOCTH
MaTeMaTHKH B WM3YYEHHUH NPUPOAHBIX W OOLICCTBEHHBIX IPOLECCOB U SIBICHHUN; yMEHHE
pacro3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE, YMEHHE IPHBOAWUTH NPUMEPEI
MAaTE€MATHYECKUX OTKPBITUI POCCUICKON U MUPOBOM MaTeMaTU4ECKONW HAyKU
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HEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'3 110 MATEMATUKE

Kon IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA
1 Uucna 1 BBIYUCIEHUSA
1.1 HarypanbHble u nensie yncia. [Ipu3Haku 1eTuMOCTH HETbIX YUCEel
12 Panonaneheie yncia. OOBIKHOBEHHBIE M JICCATHYHBIC JIPOOH, MPOLEHTHI, OECKOHEYHBIE MEPUOMUYECKHE
Jpoou
13 Apudmernueckuii KOpeHb HaTypajbHOH creneHu. JleHcTBUS ¢ apUMETHUECKUMH KOPHSMH HATypajlbHOM
CTETIEeHU
1.4 Crenesb ¢ uenbiM nokaszateneM. CTeNeHb ¢ pallioHaIbHBIM MoKa3aTeneM. CBOMCTBA CTENEHU
15 CuHyc, KOCMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC, apKTaHI€HC YHCIOBOTO
aprymeHra
1.6  Jlorapudwm uucna. JlecsTHUHBIE U HATYpPAJIbHBIE JIOTapU(PMBbI
17 JeiicTBuTenbHble uyucia. ApudMeTHUEeCKHe omepalud ¢ JeHCTBUTEIbHBIMU _IHCTaMH. [Tpubmmxénnbie
BBIYHMCIICHHUS, IPaBHJIa OKPYTJICHUS], IPUKUIKA U OLEHKA PE3yNbTaTa BEIYUCICHUN
1.8 |IIpeoOpa3oBaHue BBIpaKEHUI
1.9  KommiekcHble Uucia
2 | YpaBHeHHS U HEpPAaBEHCTBA
2.1 |Ilensie u 1poOHO-paIMOHATBHBIC YPABHEHHS
2.2 HppanuoHaiabHBIC YPaBHEHHS
2.3 | TpuronomeTpudecKne ypaBHEHUS
2.4 |Tloka3zarenbHbIe U JOrapu(QMUUIECKUE YPAaBHEHHUS
2.5 |Lensie u qpoOHO-paiOHAIbHBIE HEPABEHCTBA
2.6  VppanuoHalbHbIC HEPABEHCTBA
2.7 |Tloka3zarenbHbIC U JorapuMuuecKue HepaBeHCTBA
2.8  TpuroHomerpudecKkrne HEPAaBEHCTBA
2.9 |CucreMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEeHUS, HEPABCHCTBA M CHCTEMEI C ITapaMeTpamMu
2.11 Marpwuia cucTeMbl JIMHSHHBIX ypaBHEHHH. ONpeaeuTeIh MaTPHIIHI
3 OyHKIMH U rpaduKu
31 (DYHIfLII/I}I, cnocoObl 3amanHust QyHkuuu. [paduk ¢ysxumu. Bzaumao oOpataeie ¢yHkumu. YETHelE U
HeuéTHble (pyHKImH. [lepnoandeckue GyHKIMN
3.2 |OOCnacth onpeneneHus U MHOXecTBO 3HaueHU (yHkuun. Hynu ¢ynknun. IIpomexxyTku 3HaKOIOCTOSHCTBA.




[IpomexxyTkn MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MUHUMYMBI QyHKIMHA. Hanbonpinee n HanMeHbIee
3Ha4YeHUe (PyHKIMU HA IPOMEXKYTKE

CrenenHas GyHKIMS C HaTypajdbHBIM M LEIbIM Moka3atesieM. EE€ cBoiictBa u rpaduk. CBoiicTBa u rpaduk

3.3 KOPHS 1-0¥ CTETICHH

3.4 | Tpuronomerpudeckue HYHKIUH, UX CBOMCTBA U TPapUKU

3.5 |IlokasarenpHas u gorapudmudeckas (yHKIHHA, UX CBOMCTBA U TPaQUKU

3.6 Toukwu pa3psiBa. ACUMNTOTHI TpaukoB GyHKIMA. CBoMicTBa PyHKIMIA, HETPEPHIBHBIX HA OTPE3KE

3.7 llocnenoBaTedbHOCTH, CIIOCOOBI 33JaHUSI MTOCIIEIOBATEIILHOCTEH

3.8 | Apudmernueckas u reomerpudeckas nporpeccur. Popmyiia cI0KHBIX TPOLEHTOB
4  Hauana mareMaTH4YeCcKOTO aHAJIN3a

4.1 IlpousBoxanas dhysakimn. [Ipon3BogHbIE 371eMEHTAPHBIX (HYHKITHIA

40 [IpumeHeHre TPOM3BOMHOW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH M 3KCTpeMyMbl. Haxoxnenwe
’ HanOOJIBIIETO U HAMMEHBLIETO 3HaUeHHsI (YHKIIMU HA OTPE3Ke

4.3 TlepBooOpaznas. UaTerpan
5  MHoXecTBa U JIOTHKA

5.1 MHoXecTBO, onepali HaJ MHOKecTBaMu. [lnarpammel Diinepa — BenHa

5.2 Jloruka
6  BeposTHOCTH M CTaTHCTHKA

6.1 OmucarenpHasi CTATHCTHKA

6.2 BeposTHOCTb

6.3 KomOunaropuka
7  T'eomerpus

7.1 | ®urypsl Ha JIOCKOCTH

7.2 IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

7.3  MHOrorpaHHMKU

7.4 Tena v NOBEpXHOCTU BpAICHUS

7.5 KoopauHAaThl 1 BEKTOPHI
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