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HOACHUTEJIBHAA 3AIIMCKA

VYueOHblll Kypc «Anredpa W Havala MaTeMaTHYECKOTO aHaju3a» SBJSETCS OJHUM U3
HauOosiee 3HAYUMBIX B MPOTPpaMME CpeHEro oO0miero oOpa3oBaHUs, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH O0ECMEeYMBAET HUHCTPYMEHTAIbHYIO 0a3y s H3y4eHHUS] BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JIpyrod CTOPOHBI, (POPMUPYET JIOTMUYECKOE U aOCTPAKTHOE MBIIIJICHUE
00yJaroMxcss Ha YpPOBHE, HEOOXOAWMOM JJIsi OCBOCHHS HWH(POPMATUKH, OOIIECCTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH M JPYrMX JUCHUIUIMH. B pamkax JaHHOro Yy4yeOHOro Kypca
oOyyaroiyecs: OBJIaJCBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas
bopMyIUpyET CBOM TOCTHKEHUS B MaTeMaTH4YeCKoi (popme.

VY4eOHplil Kypc aiareOpbl M Hadad MaTEeMaTHUUYECKOTO aHajIW3a 3aKJaJbIBa€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3akoHAaMH (U3WKH, XUMHUH, OHOJOTUM, TOHMMAaHUS OCHOBHBIX
TEHJICHIINI Pa3BUTHSI YKOHOMHUKHU M OOIIECTBEHHOM >KM3HU, IMO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO MCMOJIb30BAaTh WX IS
JTadbHeMIero ooOpa3oBaHUs W B TIOBCEIHEBHOM JKM3HHM. B TO e BpeMms OBIaJcHUE
a0CTPaKTHBIMU U JIOTHYECKH CTPOTHMMHU KOHCTPYKIIUSIMHU aareOphl 1 MaTEeMaTHYECKOTO aHalIn3a
pa3BUBACT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JIOKA3bIBATh
YTBEPKIEHUS C MOMOUIbI0 UHIYKIIMU U PACCYKIATh AEAYKTUBHO, UCIIOIb30BaTh 0000IIEHUE U
KOHKPETHU3AIMI0, a0CTparupoBaHWE W AaHAJNOTUI0, (POPMHUPYET KPEaTUBHOE U KPUTHUUYECKOE
MBIIIJICHHE.

B xone u3yuenus ydeOHOro kypca «AisreOpa v Hayajga MaTeMaTHYECKOTO aHalM3a»
oOyyaroluecs: MOJYyYarOT HOBBIM OMNBIT PEHICHUS MNPUKIATHBIX 3a/1ady, CaMOCTOSITEIbHOTO
MOCTPOSHHUST MAaTEMAaTHYECKUX MOJIeJIed peadbHBIX CHUTYyalluid, WHTEPIPETAIUh TOTYyUYCHHBIX
pelIeHn, 3HAKOMSITCSL ¢ IPUMEpaMHi MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE, HAyKE U
HCKYCCTBE, C BBIJIAIOITMMHCS MAaTEMAaTUHYECKUMH OTKPBITUSAMHU U UX aBTOPaMH.

YueOHplii Kypc 00JIalaeT 3HAYMTEIBbHBIM BOCHHUTATENIBHBIM ITOTEHIIMATIOM, KOTOPBIN
peanusyercsl Kak 4depe3 Y4eOHbIM MaTepuall, CIOCOOCTBYIOUMNA (DOPMUPOBAHUIO HAYYHOIO
MUPOBO33pPEHUs, TaK U uepe3 cneuuuky y4eOHOW JesATENbHOCTH, TpeOyronie
MPOJOJDKUTEILHON  KOHIICHTPALlMM  BHUMAHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYyUYECHHBIN pe3yJIbTar.

B ocHoBe meToauku oOydyeHus anreOpe W HayajgaM MAaTeMaTUYECKOTO aHaJIU3a JICKUT
NEATEIbHOCTHBINA MPUHITAT O0YyYEHUS.

B ctpykType yuebHOro Kypca « Anredpa 1 Hayajaa MaTEMaTHUYE€CKOTO aHAJIN3a» BbIJEICHbI
CIIEAYIOIINE COJIEPKATEIbHO-METOAUYECKUE JUHUU: «YHuclia U BhIUUCICHUS», «DYHKIUU U
rpaduku», «YpaBHEHUs U HEpaBeHCTBa», «Hadama MaTeMaTudeckoro aHanusa», «MHOXeCTBa
U Joruka». Bce OCHOBHbBIE COAEPKATEIBbHO-METOMYECKUE JTMHUHA U3Yy4alOTCs Ha MPOTSHKEHUU
JBYX JIeT OOy4YeHHsS Ha yPOBHE CPEIHEro OOIero oopa3oBaHHs, €CTECTBEHHO JIOMOHSS APYT
JIpyra W TOCTENEHHO HACHIIAsACh HOBBIMH TeMaMHM W paszaeiaMu. JlaHHBIM ydeOHBINH Kypc
ABJISIETCS MHTETPATUBHBIM, TOCKOJBKY OOBEIUHSET B ce0e COAepKAHUE HECKOIbKUX
MaTeMaTHYECKUX AUCHUMIUIMH, TaKMX KaK ajareopa, TPUTOHOMETpHs, MaTEeMaTHYSCKUN aHaJu3,



TEOpUss MHOXKECTB, MaTeMmaTH4ecKas jornka u apyrue. [lo mepe Toro kak oOywaromiuecs
OBJIAJICBAIOT BCE OoJyiee MIMPOKMM MAaTEeMAaTHYECKHUM ammaparoM, y HHUX IOCJIEI0BATeIbHO
dbopMHUpYETCS W COBEPIICHCTBYETCS yYMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENbh peaTbHOM
CUTyalluH, MPUMEHATHh 3HAHWS, TIOJyYCHHBIC MPU HW3YyUYEHWH YYEOHOTO Kypca, ISl perieHUs
CaMOCTOATENHFHO C(HOPMYITUPOBAHHON MAaTEeMAaTHUYECKOW 3aadd, a 3aTeM WHTEPIpPETHPOBATH
CBOM OTBET.

CopepxarenpHO-METOAMYECKass  JuHHS ~ «YmWcma W BBIUMCIACHUS»  3aBEpIIacT
dbopMupOBaHUE HABHIKOB MCIOJIb30BAHUS JCHCTBUTENBHBIX YHCEI, KOTOPOE OBLIO HA4YaTO HA
YpPOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpemHero oOiero oopazoBaHus 0co0oe
BHUMaHHUE yaelsIeTcss (GOPMUPOBAHHUIO HABBIKOB PAIIMOHAIBHBIX BBHIYMCIICHUH, BKIIOYAIOIINX B
ce0sl MCTIOJIb30BaHME PA3IMYHBIX (HOPM 3aMKCH YUCIIA, YMEHHUE JCNIaTh MPUKHUJIKY, BBITOITHITH
npuOMMKEHHBIE  BBIUMCICHUS,  OIICHWBATh  UYWCJIOBBIC  BBIpAXEHUs, paboTatb ¢
MaTEeMaTUYECKUMH KOHCTaHTaMU. 3HAKOMbIE O0YJarOIIMCSI MHOKECTBA HATyPAJbHBIX, IEIbIX,
PaIMOHAIBHBIX U JIEHCTBUTEIBHBIX YHCEI JOMOTHIIOTCS MHOKECTBOM KOMITJIEKCHBIX yucen. B
KQKJIOM U3 3THUX MHOXECTB PacCMAaTPUBAIOTCS CBOWCTBEHHBIC €My CHEIU(BUYECKHAE 3aTa49i U
oTiepanuu. JeJeHUe HaIlel0, ONEPUPOBAHUE OCTaTKAMHM Ha MHOXKECTBE IEJIBIX YHCEIN, 0COObIe
CBOMCTBA palMOHATBHBIX W WPPANMOHATBHBIX YHCEN, apu(PMETHUECKUE OIepariii, a TakKe
W3BJICUCHHE KOPHS HATYpPaJIbHOW CTEMEHW Ha MHOXKECTBE KOMIUIEKCHBIX 4Yucenl. bmaromaps
MOCJICIOBATEIHPHOMY  PAaCIIMPEHUI0 Kpyra HCHOJIB3YyeMBIX YHCEeT ©  3HAKOMCTBY C
BO3MOXHOCTSIMH WX TPUMEHEHUS IS pEHIeHUS Pa3IudHbIX 3amad  (pOpMHPYETCS
MPEICTABIICHHE O €IWHCTBE MAaTEMaTWKN KaK HAayKd W €€ pOJIM B TOCTPOCHUU MOJeTeH
pEaNTbHOTO MHPA, IIIMPOKO UCTIONB3YIOTCSI 0000IIEHNE W KOHKPETH3AIHSI.

Jluans «YpaBHEHUS W HEPABEHCTBA» pealiM3yeTcs Ha MPOTSHKEHWH BCEro OOydeHUs Ha
YpOBHE cpelHero oOuero o0pa3oBaHMs, MOCKOJIbKY B KaxaoM pasnene I[IporpamMmbl
MPETYCMOTPEHO pPEIIeHNE COOTBETCTBYIONINX 3a7a4. B pe3ynbraTe o0ydaromuecs OBIaIeBalOT
pPa3sIMYHBIMA ~ METOJAMHU PCIICHHMS palHOHAJIBHBIX, HPPaAIMOHAIBHBIX, ITOKa3aTeIbHBIX,
JorapuMUYECKUX U TPUTOHOMETPUUECKUX YPaBHCHHI, HEPABEHCTB M CUCTEM, a TAKXKe 3ajad,
cozepkamux mapameTpsl. [loydeHHbIe YMEHUS MIHUPOKO HMCTOIB3YIOTCS TPHU HUCCICTOBAHUU
GyHKIUNA C TIOMONIBIO TPOW3BOAHOW, TPH PEIICHWHM TPUKIATHBIX 3a7ad W 3a7ad Ha
HaxOJXXJICHHEC HauOOJBIIMX M HAMMEHBINIMX 3HadeHWW (QyHKOMH. JlaHHAsS coaepKaTenbHas
JUHUS BKITIOYAET B ce0s Takke (popMuUpoBaHWE YMEHUU BBITIONHATH pacu€Thl 10 (Gopmyiam,
mpeoOpa3oBaHus PAMOHAIBHBIX, HPPAIMOHAIBHBIX M TPUTOHOMETPHYSCKHX BBIpAKCHUH, a
TAaKK€ BBIPOXKCHHM, COJACpKamUX CTenmeHu u  Jorapudmel. braromaps wm3ydeHuto
anredpandeckoro marepuajia TMPOWCXOAWT MalbHEWIee pa3BUTHE aJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBITIUICHUS 00yJaronuxcst, GOPMHUPYIOTCS HABBIKU JCTYKTHBHBIX PACCYKICHUH,
paboOThI C CUMBOJBHBIME (hOpPMaMH, TIPEICTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC
paBEHCTB W HEpaBeHCTB. Anrebpa mpemiaraeT >(pQPeKTUBHBIC MHCTPYMEHTHI IS PEIICHUS
MPAKTUYECKUX M E€CTECTBEHHO-HAYUYHBIX 33/1a4, HATJBITHO JEMOHCTPUPYET CBOM BO3MOKHOCTH
KaK S3bIKa HAYKH.



ConepxxarenbHO-MeToAUYeCKass JUHUS «DYyHKIUU U TpadUKU» TECHO TMEPEIIeTaeTCs C
IPYTUMH  JUHUSIMHA  y4e0HOro Kypca, IIOCKOJIBKY B  KaKOM-TO CMBICIE  3adaéT
MOCJIEAOBATEILHOCTh  M3Yy4YEHHMsI MaTepuana. M3ydeHWe CTENEeHHOM, MOoKa3aTeJbHOM,
Jorapu(MUIECKON U TPUTOHOMETPUIECKUX (PYHKITUN, NX CBOMCTB M IPpadUKOB, UCIIOTH30BAHUE
GYHKIMA TSI pEeIIeHUs] 3aJad M3 JAPYTUX YYEOHBIX MPEIMETOB W PEAbHON KU3HH TECHO
CBSI3aHO KaK C MaTeMaTHYECKHUM aHAJIM30M, TaK M C PEIICHUEM ypaBHEHHUN U HEepaBeHCTB. [Ipu
3TOM OOJIBIIIOE BHUMAaHUE YAeasieTcs (DOPMHUPOBAHUIO YMEHHS BBIpaXkaThb (QopMyIaMHu
3aBUCUMOCTH MEX]1Y Pa3JIUYHBIMH BEIMYMHAMU, UCCIEI0BATH MOJyYeHHbIC (DYHKIIUH, CTPOUTH
ux rpaduku. Marepuan 3TOW COAEPKATEIHHON JMHUU HALEIEH HA pa3BUTHE YMEHUU U
HaBBIKOB, MO3BOJISIIONMIMX BBIPaXaTh 3aBUCHMOCTH MEXAY BEIWYMHAMHU B pa3audHOU dopme:
aHAJIUTHYECKOW, Tpaduueckod u ciaoBecHOW. Ero wusydeHue cmocoOCTBYET pPa3BUTHUIO
QJITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTM K  OOOOIIEHHI0O M  KOHKpETH3aIluH,
HCITOJIB30BaHUIO aHAJIOTHH.

ConepxarenbHas JuHuS «Hadaima mMareMaTHYeCKOro aHajlin3a» IMO3BOJISIET CYIIECTBEHHO
pacCIIMPUTh KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3aJ7a4, JOCTYIHBIX 00yJaroIuMcs,
TaK KaK y HUX MOSIBIISIETCS BO3MOYKHOCTb CTPOUTH TpaUKH CIOKHBIX (DYHKIIHMHM, ONIPESTATh X
HanOOJIbIIINE ¥ HAMMEHBIITNE 3HAYEHUSI, BEIYUCIIATH IUIOMAAU GUTryp U oObEMBI TEI, HAXOIUTh
CKOpPOCTH M YCKOpeHMs TmpoleccoB. JlaHHas coaepskaTeiabHas JMHHUS OTKPHIBA€T HOBBIC
BO3MOXHOCTH TMOCTPOCHUS MATEMaTUYECKUX MOJCJIEH PpEAIbHbIX CHUTYyallli, IO3BOJSIET
HAXOJINTh HAWIY4Ille€ PEIICHUE B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOr0 aHajau3a CIOCOOCTBYET Pa3BUTHIO
a0CTpakTHOTO, (POPMaATBHO-TOTMYECKOTO W KPEaTHUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh MPOSIBJICHHUS 3aKOHOB MAaTE€MAaTHKW B HayKe, TEXHUKE M HMCKYCCTBE.
OOyyaromuecss y3HAIOT O BBIJAIOIIUXCSA pe3yJbTaTax, IOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKH KaK HayKH, 1 00 UX aBTOpax.

ConepxatenbHO-METOIMUECKas JUHUS «MHOXeCTBa W JIOTHKa» BKIIOYAaeT B cels
3JIEMEHTBl TEOPUUM MHOXECTB M MATEMAaTUYECKOM JIOTMKU. TeOpeTUKO-MHOKECTBEHHBIC
MpEe/ICTaBICHUS] TTPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKW W TpeajiaraloT Hambolee
YHUBEPCAJbHBIM S3BIK, OOBEIWHSIONMMI BCE pa3ieibl MaTeMaTUKH W €€ MPUIOKEHUM, OHH
CBSI3BIBAIOT PA3HbIE MATEMATHYECKHUE JHCHMUIUIMHBI M HMX MPWIOKEHUS B €IUHOE IIEJOE.
[ToaTOMy Ba)XHO J1aTh BO3MOKHOCTH OOydYaromieMycs MOHHWMAaTh TEOPETHKO-MHOYKECTBECHHBIN
SI3bIK COBPEMEHHON MaTE€MAaTUKH M MCIIOJb30BaTh €r0 JJIsl BBIPAKEHUSI CBOUX MbICIIeH. [[pyrum
BaXHBIM MPU3HAKOM MATEMAaTHUKU KaK HAYKHU CIEAYET MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000OCHOBAaHMI W CIlIeIOBaHUE OMNPEACIEHHBIM TMpaBUJaM TIOCTPOCHHUS JOKa3aTeJbCTB.
3HAKOMCTBO C 2JIEMEHTAaMH MaTeMaTHYeCKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUUECKOTO
MBIIIJIEHUS] 00YUYaIOIIHUXCS, TTO3BOJIIET UM CTPOUTH CBOM PACCYKJICHHUS Ha OCHOBE JIOTMYECKHUX
npaBu1, GOPMHUPYET HABBIKK KPUTHIECKOTO MBIIIIJICHUS.

B yueGHOM Kkypce «Anredpa ¥ Hadajga MaTeMaTHYECKOTO aHalin3a» IPUCYTCTBYIOT
OCHOBBl ~ MAaTEMaTHYECKOTO  MOJEIUPOBAHHUS, KOTOpbIe TPHU3BAaHBl  CIOCOOCTBOBATH



(GOpMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJETEH peanbHBIX CUTyaIlud, WUCCIACAOBAHUS ITUX
MoOJeNeld C TIOMOINBIO ammapaTta anreOphl W MaTeMaTHYeCKOTO aHaluu3a, WHTePIpETaIluu
MOJIYYCHHBIX PE3ybTaTOB. TakuWe 3aJaHvsl BIUIETCHBI B KaXKIBIH W3 Pa3IelioB MPOTPaMMBI,
MMOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca IMHUPOKO MCIIOIB3YETCs ISl PEIICHUS MPUKIIATHBIX
3amad. [lpm pemieHHMH peanbHBIX MPAKTHYECKUX 3a7ad  O0OydJaromiuecss pa3BUBAIOT
HAOJIOAATeTbHOCTh, YMEHUE HAaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIH30BAThH
aHaJoruio, 0000IIaTh MU KOHKPETU3UPOBATh mpodiemy. JlesarenbHOCTh MO (HOPMUPOBAHUIO
HABBIKOB PENICHMSI MTPUKIATHBIX 3319 OPTAHU3YETCS B TIPOIIECCE U3YUEHUS BCEX TEM y4eOHOTO
Kypca «AnreOpa 1 Hadyajla MaTEeMaTHIECKOTO aHaTN3a».

Ha wusyuenme ydeOHOro Kypca «AnreOpa W Hayala MaTeMaTHYECKOTO aHaIU3a»
orBoauTes 272 daca: B 10 xiracce — 136 yacoB (4 yaca B Henemo), B 11 kiracce — 136 yacos (4
gaca B HECIIO).



COIAEPXAHUE OBYUEHUA
10 KJIACC

Yucsia 1 BBIYUCICHUSA

Paunonanbubie uncina. OOBIKHOBEHHbIE U JECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanyeckue npodbu. [lpumenenue npobeil W MPOLEHTOB ISt
pELICHUS MPUKJIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUW U PEabHON KU3HU.

JlelicTBUTENbHBIE 4YHMCHA. PalMoHanbHBIE W HPPALMOHAIBHBIE YHCIIA.
ApudmeTnyeckre  omnepanuu ¢ JEUCTBUTEIbHBIMU  4uciIaMu. Momyiib
JIEUCTBUTENILHOTO YHuCia U ero cBoiicTBa. [IpubnamxEHHbIe BRIUKUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PE3yIbTAaTa BEIYMCICHUM.

Crenenp c uenbiM nokaszareneMm. bunom Herootona. Hcenonb3zoBaHue
noaxoasuend GopMbl 3aMUCH ACHCTBUTEIIBHBIX YACEI JJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 U MPEJICTABICHNS JAHHBIX.

ApudmeTnyeckuii KOpeHb HaTypaabHOM CTENEHU U €T0 CBOKCTBA.

CreneHb ¢ panMOHAJIBHBIM IIOKAa3aTeleM W €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIIBHBIM MTOKA3aTEIIEM.

Jlorapudm umcna. CoiictBa norapudma. JlecsTUuHbIE W HATypaJibHbIC
JT0oTapu(MmBeI.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M APKTAHT€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXJIECTBEHHbIE TMpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCHWIIbHBIE ypaBHEHHUSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pELICHUE HEPAaBEHCTBA.

OCHOBHbBIE METO/IbI PELICHUS LIEJIBIX U IPOOHO-pAllMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOrO4YJIeHbl OT OJHOW IEepeMeHHOW. JleleHne MHOrodjeHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMHU
ko3 durnentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUH, COCPKAIUX CTEIEHH U KOPHH.

HNppaunonanpHbie YpaBHEHUS. OcHOBHBIE METO/IbI pelLIeHus
WPPALUOHAIBHBIX YPAaBHCHUM.

[Toka3zarenpHble ypaBHEHHS. OCHOBHBIE METObl PEIICHUS MOKA3aTEIbHBIX

YpPaBHEHUH.
[IpeoOpazoBaHue BhIpaKEHUM, COlepKAITUX JIOTraprU(PMBI.
Jlorapudmuyeckue YpaBHEHHS. OcHoBHbIE METO/IbI peuieHus

JTorapuMUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPUYECKHUE bopmyJIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellleHne TpuroHoMeTpUIeCKUX YpaBHEHHM.



Pemienne cucteM nMHEWHBIX ypaBHEHHU. Marpuia CHCTEMbl JUHEHUHBIX
ypaBHeHHH. OmpeneanuTeab MATpHIBI 2X2, €ro TEOMETPHUYCCKHUH CMBICI H
CBOIWCTBA, BBIYHCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE OINPEICIIUTENS IS PEIICHUS
CHUCTEMbl JIMHEUHBIX ypaBHEHUW. PellleHuWe NpUKIaIHBIX 3aJad C IOMOIIbBIO
CHUCTEMBbl JIMHEWHBIX ypaBHEHUU. lccienoBanue NOCTPOCHHOM MOJAEIH C
MMOMOIIBKO MATPUIL U ONPEJICIIUTENEH.

[TocTpoeHne MaTEMAaTUYECKUX MOJICNIEH pEATbHOM CHTyalMd C IOMOIIBIO
YpPaBHEHU W HEPABEHCTB. l[IpuMeHEHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/lad M 3a7a4 W3 Pa3JIMYHbIX 00JIacTed HAyKW U peabHOU
KU3HU.

DyHKUNM U TPAPUKHU

OyHKuMs, crnocodbl 3amanus QyHKUuU. B3aumHO 00paTtHBIE (QYHKIUU.
Komnoszunus ¢ynkumit. 'paduk dyHkuuu. DnemeHTapHble MOpeoOpa3oBaHUs
rpaguKoB ¢ yHKIIUH.

OO6nacTe omnpeneneHus 1 MHOXECTBO 3HaueHUl QyHkuuu. Hymu Qynkuum.
[TpomexyTku 3HaKonocTostHCTBa. YETHbIe M HeuéTHbIe GyHKIMU. [lepronnueckue
bynkuun. IIpoMexyTKku MOHOTOHHOCTH (PYyHKUIHMH. MaKCUMyMbl U MUHHMYMBI
dbynkuuu. Hanbosnbiliee 1 HauMeHblliee 3HaYeHUs QYHKIIMU Ha TPOMEXKYTKE.

Jlunelinasi, kBajpaTuyHass U JPOOHO-IMHEWHAsT (YHKIUU. DJIeMEHTapHOe
HCCIIEIOBAHUE U MIOCTPOEHUE UX TPAPUKOB.

CrenenHas (yHKIUs C HATYypaJlbHBIM U 1I€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M Tpaduk KOpHA N-Oif cTeneHW Kak (PyHKuuM oOpaTHOU
CTEIIEHU C HATYPAJIbHBIM MTOKA3aTEIEM.

[lokazarenbHast U JorapudmMuyueckass (yHKIIMU, WX CBOMCTBA W TpauUKH.
Ucnonw3oBanue rpadukoB GyHKIUN AJIs pEIICHUS] ypaBHEHUH.

Tpuronomerpuyeckass OKPY>KHOCTb, OIPEJICIICHUE TPUTOHOMETPUUECKHUX
(GyHKIMI 4KCIOBOTO apTryMEHTA.

OyHKIIMOHAIIBHBIE 3aBUCUMOCTH B PEAIBbHBIX MPOLECCAX U SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEM.

Hauana MaTeMaTH4ecKOro aHajansa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHsA IOCJIE€AOBaTEIbHOCTEH. MeTon
MaTEMaTH4YECKOU VHIYKIWH. MOHOTOHHBIE u OTpPaHUYECHHBIC
MOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBECHHMS MAaTeéMaTH4YECKOrO aHaln3a Kak
aHanau3a 0ECKOHEYHO MaJlbIX.

ApudmeTtnyeckass u reomeTpuieckasi nporpeccuu. beckoneuno yObiBaroias
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOU
porpeccuu. JINHENHBIA U 3KCIOHEHIHATBHBIA pOCT. Uncno e. @opMya CI0KHBIX
NpoUeHTOB. Vcnonp30BaHWe mporpeccuu il PEHIEHUs] peallbHBIX —3a1ad
MPUKIIAIHOTO XapakTepa.



HenpepoiBubie ¢yHkiun u ux cBoiictBa. Touku paspbiBa. ACHUMOTOTHI
rpapukoB Qynkuuii. CBoHcTBa (PYHKIMNM HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pEIICHHUs HEpaBeHCTB. lIpuMeHeHHe CBOWMCTB HEMPEPHIBHBIX
byHKUMI 114 perieHust 3a1ay.

[lepBas u BTOpast mpou3BoHbIe GyHKIMHU. OnpeeneHue, TeOMETPUUECKUN U
(bu3MYeCcCKUil CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeabHOUN K rpaduKy (pyHKIIHH.

[IpousBoiHbIE  3JIEMEHTAPHBIX  (DYHKIHM. [IpousBogHass  cymwmbl,
MPOU3BEICHMS], YACTHOTO U KOMIO3ULIUU () yHKIIHIA.

MHokecTBA U JIOTHKA

MHO)k€eCTBO, OIepaluyd HaJ MHOXKECTBAMHU M WX CBOMCTBa. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOKECTBEHHOrO  ammapara  Jjis
ONMCAaHUS PEAJbHBIX IPOLECCOB M SBICHUW, NMPU PELUICHUM 334a4 HU3 APYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIC YPaBHEHUS.

11 KJIACC

Yucsa 1 BIYUCICHUSA

Harypanbnbie u nenpie uncna. [I[pumeHeHne NpU3HAKOB AETUMOCTH LEIBIX
yuces, HanOonplui oOmmi nenurens (mamee — HOJ]) u mHaumenblnee oOiee
kpatHoe (manee — HOK), ocTatkoB mo Moayiro, anroputMa EBkima 1t penieHus
3a7a4 B LIEJIBIX YUCTIAX.

Kommnekcubie uwncna. AnreOpanyeckass ¥ TpUTOHOMETpUueckas (HOPMBI
3alUCU KOMIUIEKCHOTO 4Mcia. ApudMETHYECKHUE OIepalud C KOMIUIEKCHBIMU
yuciamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro 4ucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JIJIsl pelIeHUs PU3NUYECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYIIHOCTh YPaBHEHHWW W HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHM €  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PenieHre TpuroHoMeTpu4eCKnX HEpaBEeHCTB.

OcCHOBHbIE METOJbl  PEILICHUS] TMOKAa3aTeNbHBIX U  JOrapuMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUSI HPPALHOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIbl PELICHUS CUCTEM M COBOKYITHOCTEM palMOHAJIbHBIX,
UppaIMOHAIBHBIX, TOKA3aTEJIbHBIX U JIOTapU(PMUUECKUX YPABHEHUM.

VYpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMMU.



[IpumeHeHne  ypaBHEHHMH, CUCTEM UM  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3ajlad M 3a7a4 W3 Pa3JIMYHbIX 00JacTed HAyKW U peajbHOU
KU3HU, UTHTEPIPETAIUs MTOJTYyUYECHHBIX PEe3yIbTaTOB.

DyHKUNM U TPAPUKHA

I'paduk komnozunuu ¢GyHkiui. ['eomerpuyeckue o0pa3bl YpaBHEHUH WU
HEPABEHCTB HAa KOOPIMHATHOM ITIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMU, UX CBONCTBA U rpadUKH.

I'paduyeckrie MeTonwpl pelieHUss ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C MapaMeTpaMHu.

Ucnonw3oBanue rpadukoB QYHKIMN JUIsI KCCIEIOBAHUS MPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPHU PEIICHUU 3aJad U3 JAPYrUX Y4eOHBIX
MPEIMETOB U PEATBHOM )KU3HMU.

Hauana MaTeMaTH4ecKOro aHajan3a

[IpuMeneHue NMPOU3BOHON K UCCIEIOBAHUIO (PYHKIMK HA MOHOTOHHOCTbH U
skcTpeMyMbl.  Haxoxkzaenue  HaumOosbIIero W HAaWMMEHBLIETO  3HAYCHUU
HEMPEepPhIBHON (DYHKIIMU HA OTPE3KE.

[IpuMenenue nOPOUZBOAHON [Jii HAXOXKICHUS HAWJIYUIlEro peUIeHUs B
NPUKIAJHBIX 33Ja4ax, Uil OINpEIENICHUs CKOPOCTH M YCKOPEHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. IlepBooOpasHbie
snemMeHTapHbIX QyHkuuil. [IpaBuna Haxox1eHUs] TEPBOOOPA3HBIX.

Nurerpann. I'eomerpuuecknit CMBICII MHTErpaa. Brruncnenue
onpenenéHHoro uHTerpana no ¢popmyne Herorona-JlelOuuia.

[IpuMeneHnue uHTErpayiia ajisg HAXOXKACHUSA IUIONIAAEH IJIOCKUX GUTYyp H
00BbEMOB T€OMETPUUECKUX TEJL.

[Ipumepsr pemienuit nuddepeHnnaIbHBIX YpaBHEHUN. MaTemaTtuueckoe
MOJICIUPOBAaHUE pEaJbHBIX TMPOIECCOB ¢ MOMOIIbI0 IuddepeHInanbHbIX
YpPaBHEHUH.



IINTAHAPYEMBIE PE3VJIbTATbBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJII'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIMM VPOBEHL) HA VYPOBHE CPEJIHETO OBIIEIO
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa:kaIaHCKOr0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3ULIUN 00YyHaIOIIETOCsl KAaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  pOCCHUHCKOro  oOllecTBa,  MOPEACTABICHUE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
IpOIEAYp TPpaXKIaHCKOro obmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJCHUCTBOBATh C COLUMAIBHBIMU HWHCTUTYTAMHU B COOTBETCTBUHU C HX
GYHKIUSIMUA U HA3HAYCHUEM,

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTb POCCUICKON T'PaKJTaHCKOM MACHTUYHOCTH, YBAKECHHS K
MPOUUIOMY M HACTOSAIIEMY POCCUUCKOW MAaTE€MaTHUKH, LEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTEMATUYECKOM IIKOJIBI,
UCIIOJIB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOrO IMOBEICHHMS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHECHUEM JIOCTH)KCHUW HAYKH M JICSTEIbHOCTBIO YUYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHHA:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKIIOYAsl 3CTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3374, PEIICHUH, paccyXIeHUI, BOCIPUUMUYUBOCTh
K MaT€MaTUYECKNUM aCIIeKTaM Pa3JINYHbIX BUIJOB UCKYCCTBA,;

5) pu3uvecKoro BOCHUTAHUSI

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3I0pOBOT0 U 0€30MacHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 30pPOBBIO (30POBOE MHTaHKE, COAJTAHCUPOBAHHBIM PEKUM 3aHATHH H
OTJIbIXa, peryisipHas (Gu3udeckas aKkTHBHOCTB), PU3NUYCCKOE COBEPIICHCTBOBAHKE
[IPY 3aHATUSAX CIIOPTUBHO-030POBUTEIILHOMN JEATENBHOCTBIO;

6) TPy10BOr0 BOCIIMTAHMA:

FOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTH TPYAOIOOUs, HHTEpEC K
paznuuHbiM  cepam  mpodeccUOHATbHOW  JIEATENIbHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIE JKM3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO HA NPOTSHDKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHNUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH,

7) 3K0JIOTHYECKOT0 BOCITUTAHUSI

c(hOpMUPOBAHHOCTb  AKOJOTHYECKON KYyJIbTYpbl, TMOHHUMAHUE BIHSHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHON U COUHUAIBHOU
Cpelbl, OCO3HaAHUE II00ATBHOTO XapaKTepa dKOJIOTHYECKUX POOIeM, OpUEHTALIUS
Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHMM Jig pelieHusl 3agady B 00JacTu
OKpYXalWIed Cpeabl, IUIAHUPOBAHHE IMIOCTYNKOB W OLEHKM HMX BO3MOYKHBIX
MOCJICACTBUUN ISl OKPYIKAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, TMOHHUMaHUE
MaTeMaTUYeCKOM HayKh Kak cdepbl 4eToBEUECKOW MAesTeIbHOCTH, JTAroB €€
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHUS LMUBWIM3ALMK, OBJIAJACHUE SA3BIKOM
MaTeMaTUKH M MaTeMaTU4YeCKOW KyJIbTypOll Kak CpEJCTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISATh MPOEKTHYK) M MCCIEI0BATENBCKYIO JEATEIbHOCTD
WHJIWBHUYaJbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble joruueckue aAeiicTBUs:

BBIABIISITh U XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MAaTEeMaTUYECKHX
OOBEKTOB, TMOHSTUN, OTHOIICHHH MEXAYy MOHATUSIMHU, (HOPMYIHPOBATH
onpe/ieNIeHUs MOHITUH, YCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIINH,
OCHOBaHUs JIJIs1 000OIIEHHS U CPAaBHEHUSI, KpUTEPUU MPOBOJIUMOTO aHAIMN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh U  NPEOOpPa3OBbIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATENIbHBIC, €AMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISABJISITh MAaTEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U ITPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIONCHUSX U YTBEPKICHUSX, MpeajiaraTb KpUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTHBOPEUUHN;

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHJYKTUBHBIX YMO3AKJIIOUCHHI, yMO3aKJIFOUEHUH 10 aHAJIOTHH;

MIPOBOJINTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsIMBbIEC ¥ OT MPOTUBHOTO), BBICTPAMBATh apTyMEHTAINIO, IIPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBO/IBI,

BBIOMpaTh CIOCO0 pemeHus ydeOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEILICHMsS, BbIOMpaTh  Haubojee  MOAXOMAIUM C  y4€ToM
CaMOCTOSITEIILHO BBIZICICHHBIX KPUTCPHUEB).



Ba3oBble uccienoBarejibckme 1eiCTBUSA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh  BOMPOCH,  (DUKCUPYIOIIME  MPOTUBOpEUYHE,  IpolJemy,
yCTaHaBJIMBaTh HMCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEIOBAHKE
[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCKOro 00bEeKTa, SIBICHMUS, MPOIECcCa,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SIBJICHUSAMH, IIPOlieCCaMu;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yjbTaTaM
MPOBEJAEHHOIO  HAOJIOJCHUS, HCCJIEIOBaHUS, OICHUBATH  JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHNIA;

MIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOLECCa, a TAKKE BBIJBUTATH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanmei:

BBIABJISITh N€(PUUNUTH MHPOpPMALIMK, NAHHBIX, HEOOXOJUMBIX NJii OTBETA HA
BOIIPOC U JJIs pEUICHUS 3a]1a4u;

BBIOMpaTh UHPOPMALIMIO U3 UCTOYHUKOB PA3JIMUHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATH3UPOBATh W HMHTEPHPETHUPOBATH WH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopM TpeiCcTaBICHUS,

CTPYKTYpHUpOBaTh MH(MOpPMaINIO, MPEACTABIATh €€ B pa3IUYHBIX (PopMmax,
WJUTIOCTPUPOBATh rpaduyuecKy,

OLICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIBHO
c(hopMyJIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIEe YUeOHbIE 1eHCTBUSA

OOmenue:

BOCTIIPUHUMATH ¥ (DOPMYIUPOBATH CYKJACHUSI B COOTBETCTBUM C YCIOBUSMH U
LEeJsSIMU OOIIEeHUs, SCHO, TOYHO, TPaMOTHO BBIpakaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX U TMCHBMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS MO X0y PEIICHHUS 3aJayH,
KOMMEHTHPOBAThH MOJIYUCHHBIN PE3yIbTaT,

B X0/ OOCYXXJEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXK/Ia€MON TEMBbI,
MpoOJeMbl, peIIaeMo 3ajayd, BBICKA3bIBaTh HJEH, HAIICJICHHBICE Ha IOUCK
pEIlIeHHs, COIMOCTABISATh CBOU CYXKACHUA C CYXIACHUSIMU JPYTUX YYaCTHHUKOB
ayanora, oOHapy»KHUBaTh Pa3JWuhe€ W CXOJICTBO IMO3HUIIMM, B KOPPEKTHOU dopMme
dbopMyIupOBaTh pa3HOTIACHSI, CBOM BO3PAKEHUS,

MPEJICTABIATh PE3YyJbTaThl PEIICHHS 3a/lauM, SKCIIEPUMEHTA, UCCIIeI0BaHNUs,
MPOEKTa, CaMOCTOATEIBLHO BHIOMpATh (opmMaT BBICTYIUICHUS C YYETOM 3ajaad
Mpe3eHTAIIMU U 0OCOOEHHOCTEN ayIUTOPHH.

PeI‘y.JIHTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂme HeﬁCTBHﬂ



Camoopranusanms:

COCTaBJISTh IJIaH, AITOPUTM PEIICHUS 33a/1aud, BBIOUPATh COCO0O pelieHus ¢
y4ETOM MMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU MHPOpMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
crocobamMu CcaMONPOBEPKH, CAMOKOHTPOJISL Tpollecca M pe3ylibTaTa pelIeHUs
MaTeMaTHUEeCKOU 3a1auH,

MpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYThH IIPU PEIICHUU 3a/JauH,
BHOCHUTH KOPPEKTHUBHI B JACSATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBUSIM, OOBSICHATH IPUUUHBI
JOCTH>KEHUSI WM HEAOCTHXKEHUSI PE3yJbTaTOB ACSITEIbHOCTH, HAXOJUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eITEJIbHOCTD!

MOHMMATh U HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHAYaTbHOU
paboThl MpU peHieHuH Y4YeOHBIX 3ajady, NPUHUMATH 1eJib COBMECTHOMU
NEATEeNbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW paboOThI, pacrpeacssiTh
BUIbl PpalbOT, [OroBapuBaThCS, OOCYX JaTh MPOLIECC U PEe3yabTar padoTHl,
000011aTh MHEHHUS HECKOJIbKUX JIFOIEH

y4acTBOBaTh B T'PYIIOBBIX GopMmax padoTsl (00CYKACHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC), BBINOJHATH CBOK YacTh pabOTBI |
KOOPAWUHUPOBATh CBOM JACHCTBUSI C JPYTMMH YJE€HAMH KOMAaHbl, OILEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KpUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATbBI

K xonmy ob6ydenus B 10 kiacce oOydYaromiuiicss MOJTYyYUT CIEAYIOIIHNE
MpeAMETHbIE PE3YIbTaThl MO OTJEIbHBIM TeMaM pabouyel MporpaMmbl y4eOHOTO
Kypca «Anre0pa 1 Hauajia MaTeMaTHYECKOr0 aHAIN3a»:

Yuciia v BBIYHCTICHUA:

CBOOOJIHO OIEpPUPOBATHh MOHITUSMH. pPaAlMOHAJIBLHOE 4YHUCIO0, OeCKOHEYHas
nepuoAndecKas JApoOb, MPOLEHThl, HPPALMUOHATIBLHOE YHUCJIO, MHOXKECTBa
pallMOHATBHBIX U ICCTBUTENbHBIX YHCEN, MOJIYJb ACHCTBUTEIBHOTO YHCIIA;

MPUMEHATh JIpoOM W MPOLEHTHl JIA PEUICHUS NPUKIATHBIX 3a/1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEANIbHOM KU3HH;

MPUMEHSIThH NPUOINAKEHHBIE BRIUUCICHUS, PAaBUIa OKPYTIJICHUS], IPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYUCIICHUI;



CBOOOJIHO OMNEPUPOBATH TMOHSITUEM. CTEMEHb C IEJbIM MOKa3aTeseM,
HCIIOJIB30BaTh MOAXOAIIYI0 (DOPMY 3aNUCH ACHCTBUTEIIBHBIX YUCEI IJIs PEIICHUS
MPAKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpUPOBATh MOHATHEM: apUPMETUUECKUN KOPEHb HATypallbHOM
CTEIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM IMOKA3aTENEM,

CBOOOJIHO OIEPUPOBATh MOHATHSAMU: JiorapudmM YHCla, JECITUUYHBIC WU
HaTypaJbHbIE JIOrapuMBbI;

CBOOOJIHO ONEPUPOBATh MOHSITUSMH. CUHYC, KOCHHYC, TaHT€HC, KOTAHIEHC
YHUCJIOBOTO apryMEHTa,

ONEPHUPOBATH MOHITUSMU. APKCUHYC, aPKKOCUHYC U apKTAHT€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHUS 1 HEPABEHCTBA!

CBOOOJIHO OIEpPUPOBATH MOHITUSMU. TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPAaBHEHHUS U YPaBHEHUSI-CIICICTBUS, PABHOCUIIbHbIC HEPABEHCTBA;

MPUMEHSTh pa3iMyHble METOJAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSITh METOJ HWHTEPBAJIIOB JJIA pEIICHUs
HEPABEHCTB,;

CBOOOJIHO ONEPUPOBATh MOHATHSIMHU: MHOTOWIEH OT OJHON MEpPeMEHHOMH,
MHOTOYJIEH C UEIbIMU KOd(pPuIMeHTaMU, KOPHM MHOTOWIICHA, MPUMEHSThH
JEJICHHE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISL pelieHus 3a/1ay;

CBOOOJIHO ONEPUPOBATh TMOHSATUAMH. CHUCTEMa JIMHEWHBIX YypaBHEHUH,
MaTpuIla, OMNPENETUTEIb MATPUIBI 2 X 2 W €ro TEOMETPUYECKHUU CMBICT,
MCITOJI30BaTh CBOMCTBA OMPEACTHUTENs 2 X 2 JJIs BBIYHUCICHUS €r0 3HAYCHUS,
MPUMEHSITh OMNpPEACIUTENN [JIsi PEUICHUS CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJIEIMPOBATh PEAIbHBIE CUTYAIMU C MOMOIIBIO CUCTEMbl JJUHEUHBIX YpaBHEHUH,
WCCIIEIOBATh IOCTPOCHHBIE MOJEIW C MOMONIBIO MAaTpPULl U ONPEAECIUTEINEH,
MHTEPIPETUPOBATD MOTYUYCHHBIN pe3yJbTarT,

UCIOJB30BaTh CBOMCTBA JEUCTBUUA C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPKCHUM;

BBITIOJTHSATH MPE0OPA30BaHUS YUCIOBBIX BBIPAKEHUM, COJIEPKAIIUX CTEIICHHU C
palMOHANLHBIM [OKa3aTeleM;

HCIOJIb30BATh CBOMCTBA norapugmMoB JUISL npeoOpa3oBaHuUs
Jorapu(MUYECKUX BBIPAKECHU;,

CBOOOJIHO ONEPUPOBATH MOHSITUSMU. HUPPALUOHAIBHBIC, TMOKa3aTelbHbIE U
norapuMuyecKkre ypaBHEHHUS, HAXOUTh UX PEUICHUS C TOMOIIBIO PABHOCHIIBHBIX
MEPEXO0B WK OCYILECTBIISASI IPOBEPKY KOPHEH;



MIPUMEHSITH OCHOBHBIE TPUTOHOMETPHUYECKHUE POPMYJIBI JIsl TpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI,

CBOOOJIHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
MPUMEHSITh  HE0O0XOauMble  (QOpMYJIbl  JJIS  PELICHHS] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJICIUPOBAaTh pEalIbHbIE€ CUTYyallMM Ha SI3bIKE alreOpbl, COCTABIATH
BBIPDAKEHUS, YpPAaBHEHMS, HEPABEHCTBA IO YCIOBHUIO 3aJayd, MCCIEAOBATh
MIOCTPOCHHBIE MOJIENIU C UCTOJb30BAaHUEM anmnapara anreOpsl.

DOyHKINH U TPAPUKH

CBOOOJIHO OINEpPUPOBATh MOHATUSAMHU: (DYHKIUS, CIOCOOBI 3alaHusl (PYHKIIUH,
B3aUMHO oOOpatHble (QyHKIMH, Kommo3uuus GyHKIUE, rpaduk GyHKIUY,
BBITIOJTHSITh 3JIEMEHTapHbIE TpeoOpa3oBaHus Tpa@uKOB PyHKIINIA;

CBOOO/IHO OIEpPUPOBATHh MOHSTUSAMH: 00JIACTH OMPENENCHUS] U MHOXKECTBO
3Ha4YeHUI (YHKIIUU, HYJIH QYHKIHUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpUpPOBATH TMOHATUSIMU: YETHbIE W HEYETHBIE (DYHKIHUH,
nepuoAndecKrue PyHKINH, MPOMEKYTKH MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMBI U
MUHUMYMBl (YHKIMU, HauWOosblliee W HaWMEHbIee 3HaueHue (QYHKIUMU Ha
MIPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSMU. CTENEHHAs (QYHKIUS C HATYpPaJbHBIM U
LEeJbIM TOoKa3arelieM, rpaduK CTENeHHOW (PYHKIMU C HATypajdbHbBIM M LEJIbIM
nokaszareneM, rpaduk KOpHs N-0il CTENeHW Kak (PYHKIUU OOpaTHOM CTENEeHH C
HaTypaJbHBIM MIOKa3aTeNIeM,

OMEepUpPOBATh TMOHSATUSIMU: JIMHEWHAs, KBaJpaTU4yHas U APOOHO-TIMHEITHas
(yHKIMH, BBITOJHSITH 3JIEMEHTAPHOE UCCIIEAOBAaHUE U TOCTPOCHUE UX IPadUKOB;

CBOOOJIHO ONEpPUPOBATh MOHSATUSMU: TOKa3aTelbHAsE W JiorapupmMuyueckas
(GyHKIMM, UX CBOMCTBAa W TpaUKH, HCIOJIb30BaTh UX TrpaduKu JJs pelIeHUs
YpPaBHEHUI;

CBOOOJIHO OMNEPHUPOBATH TMOHSITUSMH. TPUTOHOMETPUYECKAS] OKPYKHOCTD,
onpeiesieHe TPUTOHOMETPUUYECKUX (DYHKIIUM YHCIIOBOTO apryMeHTa,;

UCNONb30BaTh rpadukd (YHKOUNA 7S KMCCIENOBAHUS TMPOLIECCOB U
3aBUCHUMOCTEN MpHU PEIICHUH 3a7a4 U3 JIPYTuxX y4eOHBIX MPEIMETOB U peajbHOU
KU3HH, BBIpAXKATh (OPMYJIaMH 3aBUCUMOCTH MEX1y BEJIMUYMHAMU,

Hauana MaTeMaTH4ecKOro aHajamn3a:

CBOOOJIHO OMNEPUPOBATh MOHATUSAMH: apudMeTHUECKas U TeOMETpHUUecKas
nporpeccusi, 0eCKOHEYHO yObIBarolllasi reoMeTpuyecKasi Iporpeccus, JUHEUHbIA U
AKCHOHEHIMAIBHBIA POCT, (hOpPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUM JUIsl PEUICHUS] PEealbHBIX 3a7ad MPHUKIATHOTO
XapakTepa,;



CBOOOJIHO OIEPUPOBATH MOHITUSIMU: TTOCJIEA0BATEIHLHOCTD, CIIOCOOBI 3aJaHUS
MOCJEe0BaTEILHOCTEN, MOHOTOHHBIE M OTrPAHUYEHHBIE MOCIEA0BATEILHOCTH,
MMOHMMATh OCHOBBI 3apOXJIEHUS MATEeMAaTHYECKOTO aHaldu3a KakK aHalu3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OMEPUPOBATH TMOHSTUSMH. HENPEpPhIBHbIE (YHKIUU, TOYKH
paspsbiBa rpaduka GyHKIUH, aCUMOTOTHI rpaduka QyHKIUY;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (PYHKIIMS, HEMpEephIBHAs Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUN JIJIs pElICHUs 33714,

CBOOOJIHO OMNEpPUPOBATh MOHITUSIMU. TIepBasi M BTOpas MPOU3BOJHbBIC
dbyHKIMH, KacatenbHas K rpaduxky GyHKIHNY;

BBIYUCIISITh MTPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U KOMIO3UILIUU
NBYX (PYHKIIM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX () YHKIIUH;

UCIIOJIb30BaTh T€OMETPUUECKUH M (PUBMYECKUM CMBICT TPOU3BOJHON s
pelieHus 3aaad.

MHoxkecTBa U JIOTUKA!

CBOOOJIHO  OMEpUpPOBATH  TMOHATUAMH. MHOXECTBO, OMEpalMu  HaJ
MHO>ECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl OMUCaHUs PeabHbIX
MIPOIIECCOB U SIBIICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YYEOHBIX TPEAMETOB;

CBOOOJIHO ONEpPUPOBATh MOHATHSAMU: OIpEJeNICHUe, TeopeMa, ypaBHEHHE-
CJIeICTBHE, CBOMCTBO MaTEMAaTHUUYECKOTO O0OBEKTA, JI0Ka3aTeIbCTBO, PABHOCUIIbHbBIC
YpaBHEHHUS U HEPABEHCTBA.

K konmy oOyuenuss Bll kiacce oOywaromuiicsi MOMYy4HUT CIEAYIOLIKE
MpEeAMETHbIE PE3YIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl y4eOHOTO
Kypca «Anre0pa 1 Hauajia MaTeMaTHYECKOr0 aHAIN3a»:

Yuciia v BBIYUCTICHUA:

CBOOOJIHO OMEPHUPOBATH TMOHITUSMU. HATypallbHOE U 1I€J0€ YHCIIO,
MHOXECTBA HATypaJbHBIX M LEIbIX YHUCEJ, WUCIOJIb30BaTh MPU3HAKHU JEITUMOCTHU
nenbix yncen, HOJ[ m HOK natypanbHbIX ynceln Juisl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OIEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3aluChIBaTh
HaTypaJibHbIE YKCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,

CBOOOJIHO OMEpPUPOBATH MOHATUSIMHU. KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIISITh KOMIUIEKCHBIE 4YKCIIa B alre0Opandyeckoud u
TPUTOHOMETPUUECKON (PopMe, BBINOIHATH apu(PMETHUECKUE ONEpaIlu C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO ONEPUPOBATH MOHSITUSMU. HUPPALMOHAIBHBIC, TMOKa3aTelIbHbIE U
norapu@MUYECKe HEPABEHCTBA, HAXOJIWTh HUX PEHIEHUS C MOMOIIbIO
PaBHOCUJIbHBIX MTEPEXOJO0B;

OCYHIECTBJISITh OTOOp KOPHEH TMpU PEIIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS,

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBRO,
MPUMEHSITh HE0O0XOauMble  (QOpMYJIbl IS  PELICHHS] OCHOBHBIX  THUIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHSATUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUHN U
HEPABEHCTB, PABHOCWUJIBHBIE CUCTEMBI U CHCTEMBI-CIEICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEW PalMOHAJIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB,

permarb palnroHaIbHBIE, MppaluoOHaIbHbIE, MOKa3aTeIbHbIE,
Jorapu@MuyYecKkue W  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPaBEHCTBA,
coAepKalye MOAYJIH U apaMeTpBl;

MPUMEHSITH rpaduuecKue METObI JIJIsl pelIeHUs] YpaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C MapameTpamy,

MOJICIUPOBAaTh pealibHbIE€ CUTYyallMM Ha SI3bIKE alreOpbl, COCTABIATH
BBIPQKCHUS, YPAaBHEHHMS, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBHUIO 3aJ1auH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJEIHM C MCHOJIb30BAHUEM allapara anreopsl,
MHTEPNPETUPOBATH NOITYUYCHHBIN PE3YyIbTaT.

DOyHKIMH U TPAPUKH

cTpouth rpaduKd KOMIO3UIUU (DYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOIO
MCCIIEIOBAHUS U CBOMCTB KOMIO3UILIMY IBYX (DYHKIIUH;

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YpaBHEHUH U  HEPABEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJIHO  OMEpUPOBATH TMOHATUAMHU: TpadUKd TPUTOHOMETPUUECKUX
byHKITUH];

NPUMEHITh (QYHKIUM i1 MOJEIUPOBAHUS W UCCIEAOBAHUSA pPEaTbHbIX
MPOLIECCOB.

Havasa MmaTeMaTH4YeCKOI0 aHAJIM3A!

MCIIOJIb30BaTh MPOU3BOAHYIO JJIS UCCIEN0BaHUS (PYHKIIMA HA MOHOTOHHOCTD
Y 3KCTPEMYMBI;

HaxoJIUTh HAMOOJbIIEE U HAMMEHbIIIee 3HAaUeHUsI (YHKIIMU HENPEPHIBHOU Ha
OTPE3KE;

WCNOJIB30BATh NPOU3BOAHYIO Ui HAXOXICHUS HAWIY4YIIEro pPEIICHUS B
NPUKIAOHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMHYECKHUX, 3aJayax, i
OMpENIeNICHUs] CKOPOCTH U YCKOPEHHs TMpolecca, 3aJaHHOTro (QopMyJod uiu
rpaguKkoM;



CBOOOJIHO  ONEpPUPOBAaTh MOHATUAMH. TIepBOOOpa3Hasi, OMNpPeaAeIEHHbIN
WHTETpaj, HAXOJUTh IMEPBOOOpPA3HbIE 3JIEMEHTAPHBIX (YHKIMHA U BBIYUCIATH
unrerpan no popmyne Hetotona-Jleitbuua;

HaXOJUTh MIOMIAU TIIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIIIBIO UHTETpAA,;

MMETh NPEACTaBICHHE O MaTEMaTHYECKOM MOJICIMPOBAHUM Ha MpUMEpE
cocTaBieHus nudepeHnanibHbIX YPaBHEHHH,

pemaTth NpUKIaAHbIE 3a/aud, B TOM YHUCJE COLUAIbHO-d)KOHOMHUYECKOTO U
($U3UYECKOro XapakTepa, Cpe/ICTBaMU MaTeMaTUYECKOr0 aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HanmeHnoBaHMe pa3jeiioB U TeM
NpPorpamMMmbl

KoaunuyecTBO 4acoB

Bcero
padoThI

KonTtpoabHubie

IIpakTHYeck
ue padoTsl

MHO0X€ECTBO NEUCTBUTENBHBIX
yucesl. MHOrO4JIeHBI.
PanuonanbHablie ypaBHEHUS U
HepaBeHcTBa. CUCTEMBI
JIMHEWHBIX YpaBHEHUN

24

Oynkiuu 1 rpapuku. CteneHHas
(GyHKIUS C LIEIBIM ITOKa3aTeeM

12

ApudmeTrnueckuii KopeHb N-0it
crenenu. MppauroHanbHble
yYpaBHEHUs

15

[Toxa3zaTenpHast PyHKIHAL.
Iloka3aTenbHble ypaBHEHUs

10

Jlorapudmuueckas QyHKIHS.
Jlorapudmuueckue ypaBHEHUS

18

Tpuronomerpuueckue
BBIPAXXCHUS U YPAaBHEHHUS

22

IlocnenoBaTenLHOCTH U
[IPOrpeccuu

10

HenpepbiBHbIE QYHKITUH.
[IpownsBoaHas

20

[ToBTOpenue, o6o0IICHNE,
cUCTeEMaTu3anus 3HaHuN

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

10




11 KJIACC

HanmeHoBaHMe pa3je/ioB U TeM

KoaunuyecTBO 4acoB

Ne n/mn Kontpoabnbie | IlpakTnyeckue
HIPOTPANMEL Beero padoThI padoThI
1 Uccnenosanue (1)yHKL[I/IIEI C 29 1
MIOMOIIIBIO TTPOU3BOIHOM
2 IlepBooOpa3Has u MHTETpa 12 1
I'paduky TPUrOHOMETPUUECKUX
3 ¢byskuii. TpuroHoMmeTpuveckue 14 1
HEpaBEHCTBA
4 HppaunoHnaibHble, TOKa3aTEbHbIC 24 1
u orapuMuyeckre HepaBeHCTBA
KommnekcHele yncna 10
HarypanbHble u 11e1b1€ yncia 10
CucTeMbl palMOHAIBHBIX,
7 HppaLMOHAJIBHBIX I0KA3aTEJIbHbIX 12 1
U JIOTapU(PMUYECKUX YpaBHEHUI
8 3aza4yu ¢ napameTpamMu 16 1
9 IToBTOpEHME, O606H.ICHI:IC, 16 5
cucTeMaTH3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOI'PAMME
IMOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
Konnue
No CTBO IlaTa
w/n Tema ypoka 4ACOB usyue
Bcero o
MHO0xecTBO, Onepanuuu HajJ MHOKECTBAMHU U UX CBOMCTBA 1 02.09
2 Huarpammel Diinepa-BenHa 1 4.09
3 [IpuMeHeHne TeOPEeTUKO-MHOXKECTBEHHOTO arnmnapaTa Jis 1 8.0
peleHus 3a1a4
4 Parmonanshblie yncina. OObIKHOBEHHBIE M IECITUYHbIC 1 8.0
IpoOu, MPOLEHTHI, 0ECKOHEYHbIE IEPUOIUIECKUE IPOOH
5 Parnmonanbhblie uncina. OObIKHOBEHHBIE U ICCITUYHbIC 1 8.0
IpoOu, MPOLEHTHI, 0ECKOHEYHbIE IEPUOIUIECKUE IPOOH




[Tpumenenue qpo0eil U IPOIEHTOB [Tl PELICHUS

6 11.09
MIPUKIIAIHBIX 33/1a4

7 [Tpumenenue npooeii ¥ TPOIEHTOB ISl PEIICHUS 15.09
MPUKIIAIHBIX 33/1a4

8 [elicrBuTenbHble yncia. PalmonanpHble U MppalMOHaIbHbIE 15.09
qucia

9 ApudmeTrnueckue onepaiuy ¢ 1eHCTBUTEIbHBIMA YUCIAMHU 16.09

10 Monynb AeCTBUTEIBLHOTO YHCIIa U €0 CBOWCTBA 18.09

11 [TpuGnuxEHHbBIE BEIYMCIICHUS, IPABHUIIA OKPYTIICHHUS, 2209
MPUKHJIKA U OLICHKA Pe3y/bTaTa BBIYMCICHUN

12 OCHOBHBIE METO/IbI PEIIEHUs LIENbIX U IPOOHO- 99 09
paloHaIbHBIX YPAaBHECHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI pEIIEHUs LIEIbIX U IPOOHO- 5300
paloHaIbHBIX YPAaBHECHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIIEHUs LIENbIX U IPOOHO- 25 00
paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB

15 MHorouneHss! 0T OJHON NEPEMEHHOU. [lenenne MHOro4jieHa 29,09
Ha MHOTOYJIEH ¢ ocTaTkoM. Teopema besy

16 MHorouieHsl ¢ uenbiMu Kodpdunuentamu. Teopema Buera 29.09

17 Pemenue cucreM JIMHEWHBIX YpaBHEHUI 30.09

18 Pemenue cucreM JIMHEWHBIX YpaBHEHUI 2.10
Martpuna cucTeMsl TMHEWHBIX ypaBHEHUI. OnpeaenuTeins

19 MaTpHIIBI 2X2, €r0 TeOMETPUIECKHII CMBICI U CBOMCTBA; 6.10
BBIUMCIIEHUE €r0 3HAUCHUS

20 Onpenenurensb MAaTPUIILI 2X2, €r0 TEOMETPUUYECKUN CMBICI U 6.10
CBOMCTBA; BHIYHCIICHHUE €T0 3HAYCHHUS

21 [IpumeneHue onpenenuTens 1Jis pereHus: CHCTEMbI 210
JMHEWHBIX YpaBHEHHH

29 Perienue npukiagHbIxX 3a7a4 ¢ MIOMOIIBIO CUCTEMBI 8.10
JMHEHHBIX YpaBHEHHH

23 Perienue npukinagHbIX 3a7a4 ¢ MIOMOIIBIO CUCTEMBI 13.10
JMHEWHBIX YpaBHEHHH

24 KonTponpHas padora: "PaunonanbHble ypaBHEHUS U 13.10
HepaBeHCTBa. CUCTEMbl IMHEHHBIX YpaBHEHUH " '

95 OynK1Ms, crnocoOs! 3a1anus QyHKIU. B3anMHo oOpaTHble 14.10
¢Gyukuun. Kommnosumus GpyHKmi '

26 I'padux GpyHKIIMN. DeMeHTapHbIE TPeoOpa30OBaHUs 16.10
rpadukoB GpyHKIHMIT '

97 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH (PyHKIMH. 50.10
Hynu @yakuun. [IpoMexxyTku 3HaK IOCTOSTHCTBA '

28 Yérnbie u HeuéTHBIe pyHKIMH. [lepuoaunueckue GyHKIMM. 20.10




[TpoMexyTKH MOHOTOHHOCTH (DYHKIHH

Maxkcumymbl 1 MUHUMYMBI hyHKIMU. Hanbomnbiee u

29 21.10
HaMMEHblIIee 3HaueHne (PYHKIIMH Ha TIPOMEKYTKE

30 JluneitHasi, KBaJpaTU4Has U APOOHO-TMHENHAS PYHKIIHH 23.10

31 DneMeHTapHOe UCCIIEI0BaHUE U MIOCTPOCHUE IPA(YUKOB ITUX 710
GyHKIMiI '

39 DeMeHTapHOe UCCIIEI0BaHUE U IIOCTPOCHUE IPA(YUKOB ITUX 5710
GyHKIMI '

33 Crenens ¢ nenslM nokasareneMm. buaom Herotona 28.10

34 Crenens ¢ nenslM nokasareneMm. buaom Herotona 7.11

35 CrenenHast GyHKUUS C HATYpPaJTbHBIM U LIETIBIM 10.11
nokazatenem. E€ cBoiicTBa u rpaduk '

36 Konrtponsnas padota: "Crenennas pynkuus. E€ cBoiicTBa u 10.11
rpadux” '

37 ApudmeTnuecKnii KOpeHb HaTYpaIbHOM CTENICHH U €T0 1111
CBOICTBa
ApudmeTnuecknii KOpeHb HATYpaIbHOM CTENIECHH U €T0

38 . 13.11
CBOIiCTBa

39 [IpeoOpa3oBaHms YUCIOBBIX BBIPAKEHHM, COAECPIKALTIX 1711
CTENEHU U KOPHU

40 [IpeoOpa3oBaHms YUCIOBBIX BBIPAKEHHM, COAEPIKALTIX 1711
CTENEHU U KOPHU

41 [IpeoOpa3oBaHms YUCIOBBIX BBIPAKEHHM, COAECPIKALTIX 18.11
CTENEHU U KOPHU

42 Hppaunonansubie ypaBHeHUsI. OCHOBHBIC METO/IbI PELICHHUS 20.11
UppAIMOHAIBHBIX YPaBHEHHH

43 Hppaunonansubie ypaBHeHUsI. OCHOBHBIC METO/IbI PELICHHUS 9411
UppAIMOHAIBHBIX YPaBHEHHH

44 Hppaunonansubie ypaBHeHUsI. OCHOBHBIC METO/IbI PELICHHUS 2411
UPPAIMOHAIBHBIX YPAaBHEHHH

45 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUU UPPALIMOHATIBHBIX 25 11
ypaBHEHUI

46 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH UPPALIMOHATIBHBIX 9711
ypaBHEHUI

47 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIICHUH UPPALIMOHATIBHBIX 112
ypaBHEHUH

48 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIICHUN UPPALIMOHATIBHBIX 112
ypaBHEHUI

49 CaoiicTBa 1 rpaduk KOpHs N-0i cTeNeHn Kak GyHKIUN 21
00paTHOM CTENEeHH ¢ HaTypaJlbHbIM [TOKa3aTeIeM '

50 CBoiicTBa u rpaduk KOpHs N-0# cTeneHn Kak GyHKIUU 4.12




00OpaTHOM CTENEeHH ¢ HaTypaJlbHbIM ITOKa3aTeIeM

KontponsHas padota: "CpoiicTBa 1 rpaduk KOpHs N-0i

51 " 1 8.12
creneHu. MppanroHaibHble ypaBHEHUS

52 Crenens ¢ palMOHAIBHBIM [10KA3aTEIEM U €€ CBOWCTBA 1 8.12

53 CreneHb C pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBa 1 9.12

54 CreneHs ¢ pallMOHAIBLHBIM [10KA3aTEIEM U €€ CBOWCTBA 1 11.12

55 [ToxazaTenbHast QpyHKIM, €€ cBOICTBa U rpaduk 1 15.12

56 I/ICHOHL30?3HI/IC rpaduka QyHKIUH I PeLICHHS 1 15.12
ypaBHEHUI

57 I/ICHOHL30?3HI/IC rpaduka QyHKIUH I PeLICHHS 1 16.12
ypaBHEHUI

58 [Toka3zaTenbHbIe ypaBHeHHjI. OCHOBHBIE METO/IbI PELLICHHS 1 18.12
MOKa3aTeIbHBIX YpPaBHEHUN

59 IToxazaTenbHble ypaBHEHUS. OCHOBHBIC METObI PEIICHUS 1 99 12
MOKa3aTeIbHBIX YPaBHEHUN

50 [Toka3aTenbHbIe ypaBHeHHjI. OCHOBHBIE METO/IbI PELLICHHS 1 99 12
MOKa3aTeIbHBIX YPaBHEHUN

61 KontponpHas padota: "[lokazatenbHas QyHKIHS. 1 9312
IToka3aTenbHble ypaBHEHUS '

62 Jlorapugm uncna. CoiicTBa jorapugpma 1 25.12

63 Jlorapugm uucna. CoiicTBa Jorapugpma 1 29.12

64 Jlorapugm uncna. CoiicTBa jorapugpma 1 29.12

65 JlecATHYHBIE U HATypaJibHbIE JIOTapUPMBbI 1 12.01

66 JlecATHUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1 12.01

67 IIpeoOpa3oBaHre BBIpaKEHHH, COJEPIKALIUX JIOTAPU(MBI 1 13.01

68 IIpeobpazoBaHre BhIpaKEHHH, COEPIKALIUX JIOTAPU(DMBI 1 15.01

69 IIpeoOpa3oBaHre BbIpayKEHHH, COJEPIKALIUX JIOTAPU(MBI 1 19.01

70 Jlorapudmuueckast QyHKIHs, €€ CBOWCTBA U TpaduK 1 19.01

71 Jlorapudmuueckast pyHKIHs, €€ CBOWCTBA U TpaduK 1 20.01

7 I/ICHOHL30?3HI/IC rpaduka QyHKIUH I PELICHHS 1 2201
ypaBHEHUI

73 I/ICHOHL30?3HI/IC rpaduka QyHKIUH I PeLICHHS 1 26,01
ypaBHEHUI

74 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METObI 1 26,01
perieHust JorapupMHUUECKUX ypaBHEHUH

75 Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METObI 1 57 01
perieHust JorapupMHUUECKUX ypaBHEHUH

76 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METObI 1 26,01
perieHust JorapupMHUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUH JOTapU(HMUIECKUX 1 502

ypaBHEHUH




PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUH JIOTapU(PMUIECKUX

78 . 1 2.02
ypaBHEHUI
79 KonTtponpnas pabora: "Jlorapupmuueckas GpyHKIus. 1 3,02
Jlorapudmuueckue ypaBHeHus"
80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIOBOTO 1 5 02
aprymeHra
81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIOBOTO 1 9.02
aprymMeHTa
82 ApKCHUHYC, apKKOCUHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa 9.02
83 ApKCHUHYC, apKKOCUHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1 10.02
84 Tpuronomerpuyeckasi OKpyKHOCTb, OIIPEICTICHHUE 1 12.02
TPUTOHOMETPHUYECKUX (PYHKIIMN YHCIOBOTO apryMeHTa
85 TpuronomeTrpudeckasi OKpy>KHOCTb, OIIPEICTICHHIE 1 16.02
TPUTOHOMETPHUYECKUX (PYHKIIUN YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 1 16.02
87 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI 1 17.02
88 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 1 19.02
89 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1 22.02
90 [IpeoOpa3oBaHme TPUTOHOMETPUUECKUX BHIPAKECHUN 1 22.02
91 [IpeoOpa3oBanme TPUTOHOMETPUUECKUX BHIPAKECHUN 1 26.02
92 [Ipeobpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAXKECHUH 1 29.02
93 [Ipeo6pa3oBaHne TPUTOHOMETPHUUECKUX BBIPAXKECHUI 1 29.02
94 Pemenue TpuroHoMeTpuUECKUX ypaBHEHU I 1 1.03
95 Pemenue TpuroHoMeTpu4ECKUX ypaBHEHU I 1 1.03
96 Pemenue TpuroHoMeTpu4ECKUX ypaBHEHUI 1 2.03
97 Pemenue TpuroHoMeTpu4ECKUX ypaBHEHUI 1 4.03
98 Pemenue TpuroHoMeTpu4ECKUX ypaBHEHUI 1 11.03
99 Pemenue TpUroHoMeTpu4ECKUX ypaBHEHU I 1 15.03
100 Pemenue TpuroHoMeTpu4ECKUX ypaBHEHU I 1 15.03
101 KonTtponsHas paboTa: "TpI/IFOHON'IIeTpI/I‘-ICCKI/IC BBIPAXKEHUS U 1 16.03
TPUTOHOMETPHUUYECKUE YPABHEHUS
102 Hocne;[OBaTenLHOCTHV, CHOCOOBI 3a/1aHUS ) 1 18.03
mocJeoBaTeIbHOCTeH. MeTo 1 MaTeMaTHYeCKOH MHTYKITII
s | peemues e wesee |
104 Apudmernueckas nporpeccus 22.03
105 ['eomeTpuueckas nporpeccust 23.03
106 beckoneuHo yObIBaroIIasi reOMeTpuiecKasi porpeccus 5.04
107 Cymma OeckoHEYHO yOBIBaroIIel TeOMeTPHUUECKOM 1 5.04

IIporpeccun




JIuHEeNHBIN U KCIIOHEHIMaIbHBIA pocT. Yucno e. opmyna

108 1 6.04
CJIO’KHBIX MPOLIEHTOB

109 JInHEeNHBIN U SKCIIOHEHIMaIbHBIA pocT. Yucno e. opmyna 1 8.04
CJIO’KHBIX TPOLIEHTOB

110 Vcnonp30BaHue MPOrpecCHy IS PELICHUs PEaIbHBIX 3a/1a4 1 1204
MPUKIIAJHOTO XapakTepa

111 KOHTpOHBHa'.I}I pabora: "[locnenoBaTenbHOCTH U 1 12.04
porpeccun

112 HenpepbiBHbIE GYHKIIMU U UX CBOICTBA 1 13.04

113 Touxka pa3pbiBa. ACUMOTOTHI T'papuKOB HYHKIUN 1 15.04

114 CaoiicTBa (hyHKIMI HEPEPHIBHBIX HA OTPE3Ke 1 19.04

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA OTPE3Ke 1 19.04

116 MeTto1 MTHTEPBAJIOB JUIs PELIEHUs HEPABEHCTB 1 20.04

117 MeTto1 MTHTEPBAJIOB ISl PELIEHNUS HEPABEHCTB 1 22.04

118 MeTto1 MTHTEPBAJIOB JUIs PELIEHNUs HEPABEHCTB 1 26.04

119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIUN A5 1 26.04
peleHus 3a1a4

120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUN AT 1 27,04
peleHus 3a1a4

121 [lepBas u BTOpas Mpou3BOIHBIEC PYHKIIUU 1 29.04

122 Onpenenenne, reOMETPUYECKUI CMBICI TPOU3BOIHOMN 1 30.04

123 Onpenenenue, GU3NUECKUN CMBICT POU3BOTHON 1 8.05

124 VYpaBHeHHEe KacaTeNbHON K rpaduKy QyHKINN 1 9.05

125 VYpaBHeHHEe KacaTeNbHON K rpaduKy GyHKINN 1 10.05

126 [Ipon3BoiHBIE IEMEHTAPHBIX (PYHKLUI 1 13.05

127 [Tpon3BoiHBIE IEMEHTAPHBIX (PYHKIUI 1 17.05

128 [IpousBoaHas cyMMLI,vnponsBeL[eHm{, YacTHOTO U 1 18.05
KOMIO3ULIUU (PYHKIIHI

129 [IpousBoaHas cyMMLI,vnponsBeL[eHm{, YacTHOTO U 1 18.05
KOMIO3ULIUU (PYHKIIHI

130 [IpousBoaHas cyMMLI,vnponsBeL[eHm{, YacTHOTO U 1 20,05
KOMIO3ULIUU (PYHKIIHI

131 KonTtponsHas padoTa: "IIponzBoanas” 1 24.05

132 POBTOpeHHe',I 00001IeHne, cucTEMATU3 AU 3HAHUINA: 1 94,05

YpaBHeHUs
133 POBTOpGHIﬁG, 00001IeHne, cucTEMATU3AIMS 3HAHUIN: 1 95 05
OyHKINHU

134 [Ipomexxyrounas arrectauus B (JopMe KOHTPOJIBHON 1 27.05
palpThI.

135 [Ipomexxyrounas arrectanus B (popMe KOHTPOJIBHON 1 30.05

paboTHI.




136 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3AINS 3HAHUN 1 30.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

VYyebnuk «Anrebpa u Hadama MareMarndeckoro ananusa: 10-if kimacc:
yrayOneHHbIN ypoBeHb» Mepansak A.l'. u apyrue.Mocksa: [Ipocsemenne 2023

TOJIL.




