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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblii Kypc «Anrebpa W Havyajga MaTEMaTHUYECKOrO aHaIM3a» SIBIIAETCA
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOiiero oOpa3oBaHUs,
IIOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Ui
U3Yy4EHHs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, & C JPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYarOIIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U APYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydarolmiuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMyJIUpYeT CBOU
JOCTHXKEHUSI B MaTEMaTU4ECKOM popme.

VYyeOnsbiii Kypc anreOpsl U Hayajdl MaTEMaTUYECKOro aHallM3a 3aKJaJlbIBAaeT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMM (U3MKH, XUMHUH, OHOJIOTHH,
MOHMMAaHUS OCHOBHBIX TEHJICHUIUH Pa3BUTHUS SKOHOMHUKH U OOILECTBEHHOM JKU3HH,
NO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJb30BaTh WX JUIs JalbHEHIIero oOpa3oBaHUs U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiafieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTrMMH KOHCTPYKLMSIMH aireOpbl M MaTeMaTHYECKOro aHaln3a pa3BUBAET
YMEHUE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUMU U PacCykAaTh JEAYKTHUBHO, HCIIOJIb30BAThH
00001IeHe W KOHKPETH3alMIo, a0CTparupoBaHUE M aHAJOTHIO0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILLIJICHUE.

B xone m3yueHus yueOHOro kypca «Airedpa v Hayajlla MaTeMaTH4eCKOro
aHaJM3a» oOydJaroliMecs MOJIy4YaroT HOBBIM ONBIT pEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOATEJIBHOIO NOCTPOEHUSI MAaTEMaTUYECKUX MOJEINEH PEANbHBIX CHUTyaluH,
UHTEPHPETalUA  TOJYYEHHBIX  PEIICHWH, 3HAKOMATCA C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOJIe, HAyKe U HCKYCCTBE, C
BBIIAIOLIMMUCS MATEMaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHblii Kypc o0nagaeT 3HAYMTEIbHBIM BOCHHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBI peamu3yeTcs Kak 4depe3 Y4eOHbIH MaTepuas, CHOCOOCTBYIOITUI
(OpMHUPOBAaHUIO HAYYHOIO MHPOBO33PEHMs, TaK M 4yepe3 crneuuduxky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOJKUTENbHON  KOHUEHTpAalud BHHMMAHUA,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 33 IOJYYEHHBIN
pe3yibTar.

B ochHoBe wmeronuku oOydeHHs anreOpe W HayajlaM MaTeMaTU4YeCKOro
aHaJIM3a JICKUT JEeSATEIbHOCTHBIN PUHIUI 00YUYEHHUSI.

B crpykrype yueOHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOIO
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMYECKHUE JIMHUU: «YHuca
U BbIUKCIEHUsD», « DyHKUMU U TpaduKny, «YpaBHEHUS U HepaBeHCTBa», «Hauana



MaTeMaTHUYecKoro aHaimsa», «MHoxecTBa U JIorTMKa». Bce ocHOBHBIE
COJIEPKATENbHO-METOUUYECKHE JIMHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JIBYX JIET
oOyueHHs Ha YpOBHE CpeaHero oOIero o0pa3oBaHMs, €CTECTBEHHO JOMOJHSIS
Apyr JIpyra U MOCTENEHHO HACHINAACh HOBBIMU T€MaMHU U pasjeiamu. JaHHBIN
y4eOHBIH KypC SBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIbKY OOBEOUHSET B cebe
CoJiep’)KaHNEe HECKOJBKMX MaTeMaTHYeCKHX IUCIHIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHsSI, MaTEeMaTHUYECKU aHalu3, TEOpUS MHOXKECTB, MaTeMaTHUYeCKas
noruka u apyrue. [lo Mepe Toro kak oOyuarouiuecs OBIaJeBalOT Bc€ Oosee
IMIMPOKUM MATEMaTHYECKUM aIllapaToM, Y HUX MOCJIEeI0BAaTEIbHO (POPMHUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHYEeCKyl0 MOJENIb pearbHON
CUTYalluH, IPUMEHATh 3HaHUs, MOJYUYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, i
pEIIEeHUs CaMOCTOSTENbHO CHOPMYITHMPOBAHHOW MaTeMaTUUECKOM 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOAUYECKasE TUHUS «YuClia U BBIYMCICHUS» 3aBEpIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YpOBHE OCHOBHOIO 0011ero oopasosanus. Ha ypoBHe cpeanero ooiero
oOpa3zoBaHusi oco00€ BHHMaHHE ynensercs  (POPMHUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYMCICHUM, BKIIOYAIOMIMX B Ce0S MCIOJIb30BAHUE PA3TUYHBIX
GopMm 3amucu 4yucia, YMEHUE JelaTb NPUKUIKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh UYUCIIOBbIE BbIpaXEHHS, padoTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIMIMMCS MHOXKECTBAa HATypajbHBIX, IIEJNbIX,
paloHaIbHBIX W JEHCTBUTENBHBIX  YWCENT  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXECTB pPacCMaTpHUBAIOTCS
CBOMCTBEHHbIE €My cleuupuueckue 3agayd M ONepaluu: JIeJeHHe Haledo,
OTEpUPOBAHME OCTATKAaMHU Ha MHOXKECTBE MLENBIX YHCEN, OCOOble CBOMCTBA
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETUUECKUE OTEepaIiy, a TaKkkKe
U3BJICUCHUE KOPHS HATYPAJbHOW CTENEHW HAa MHOXKECTBE KOMIUJIEKCHBIX YHCEI.
bnarogaps mocienoBaTelbHOMY PpACIIMPEHUIO Kpyra HCIOJb3YyEeMbIX YHCENl U
3HAKOMCTBY C BO3MOKHOCTSIMH MX TMPUMEHEHHS ISl PEIICHUs] pa3iNyuHbIX 3a7ad
(opMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAaTEMAaTUKHM KaK HayKu U €€ poiu B
IOCTPOCHUU MOJIETIEH peanbHOro MHpa, MIMPOKO HCIOJIB3YIOTCS 0000IeHue M
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» peajN3yeTcss Ha MPOTSKEHUH BCETO
oOydeHHss Ha YPOBHE CpeIHEro oO0uiero o0pa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl NpeaycCMOTPEHO peIllIeHHEe COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare oOydaromuecss OBIAJEBAIOT PA3IMYHBIMH METOJAAMU  PEIICHUS
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YypAaBHEHUHM, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
cojepkamux mapameTpbl. llomyueHHbIE yMEHHUS LIMPOKO HCIOJB3YIOTCS MPHU



UCCIIEIOBAaHUM (DYHKIUH C TOMOIIBIO MPOU3BOIHOM, IPU PELICHUH MPUKIIAJIHBIX
3a/1a4 ¥ 3a7a4 Ha HaXOXKJEHUE HAauOOJbIINX U HaMMEHbBIINX 3HAYEHUN (YyHKLHUU.
JlanHasi conepkaTesbHas JIMHUSA BKIIOYAET B ce0s Takke (pOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuérel 1o  (opMmynaM, MHpeoOpa3oBaHUs  PaLUOHAIIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAXKECHHUH, a TAKKE BBIPAXKECHUH,
colepXkalluxX CTeneHu U Jjorapu@msl. brarogaps u3ydeHUIo anreOpanvecKkoro
Marepuaia IPOUCXOAWUT  JaJbHEWINEE  pa3BUTUE  ANTOPUTMHYECKOTO U
aOCTPaKTHOrO MBIIUIEHUSI O0ydarommxcs, (GOPMUPYIOTCS HABBIKM JI€TyKTHUBHBIX
paccyxaeHuil, paboTel C  CHUMBOJBHBIMH  (GopMaMu,  HpeICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. AireOpa
npegiaraeT 3(pQEeKTUBHbIE HHCTPYMEHTBI JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 33]a4, HAIJAJIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKU.

ConepxarenpHo-MeToauueckasd JMHUS «DyHKIMM W Trpa@uku» TECHO
HEPEeIIeTaeTCd ¢ APYIMMM JIMHUSAMH Y4YeOHOro Kypca, IOCKOJIBKY B KaKOM-TO
CMBICIIE 33aET MTOCIIEI0BATEIbHOCTh U3YUEHUsI MaTepuana. M3yueHue CTelneHHOoH,
NI0KAa3aTeJIbHOM, JIOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKoOB, UCNOJIb30BaHUE (PYHKIMI NI pelieHus 3a7ad U3 JAPYTUX YYEOHBIX
IIPEIMETOB U PEAIBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKHUM aHAJIU30M,
TaK U C pelIeHHEeM ypaBHEHUH u HepaBeHCTB. [Ipum 3ToM Oousbllioe BHUMaHUE
yaensercs (pOPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJIaMu 3aBUCUMOCTH MEXAY
pPa3IMYHBIMU BEJIMYMHAMH, MCCIEN0BAaTh MOJy4YeHHbIE (YHKLIHUHU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi colepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUN
Y HAaBBIKOB, ITO3BOJSIIOIIMX BBIPAXATh 3aBUCUMOCTH MEXKIY BEJINYMHAMU B
pa3nnuHoil (opme: aHATUTHYECKOH, rpaduueckoil u cimoBecHod. Ero msyuenwue
CIIOCOOCTBYET PA3BUTUIO  AITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3ALIUH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHasd JmHug «Hadana MareMaTHyecKoro aHaiau3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIHBIX OOYyYaroIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpaduKy CIOXHBIX (DYHKIMH, ONpPENeNsaTh HUX HAuUOONbIINE W HAUMEHbBIINE
3HAYEHMS, BBIYUCIATH IUIOMIAAd (UTYp U OOBEMBI TEJ, HaXOIUTh CKOPOCTU U
YCKOpeHHsl IporeccoB. JlaHHas conep:KaTenbHas JUHUA OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHHUS MAaTEMAaTHYECKUX MOJEIEH pealbHbIX CHTyaluH,
NO3BOJISIET HAXOIUTh HAWJIydlllee PEIICHHWE B MPUKIAIHBIX, B TOM YHUCIE
COLMAJIbHO-DKOHOMHYECKHUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO
aHajiM3a CIOCOOCTBYET Pa3BUTHIO aOCTpPaKTHOro, (HOPMaIbHO-JIOTUYECKOTO H
KPEaTUBHOI'O MBIIIIEHUS, (OPMHPOBAHUIO YMEHHUH pAcIO3HABATh IPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHHKe M HcKyccTBe. OOyudaromuecs y3HAIT O



BBITAIONINXCST PE3y/bTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTUS MaTEMaTHUKHA Kak
HayKu, U 00 UX aBTOpax.

ConeprkaTrenbHO-MEeTOuYeCKas TUHUS « MHOXECTBA M JIOTMKa» BKIIFOYACT B
ce0si PJEMEHTHhl TEOPMH MHOXKECTB M MaTeMaTHYeCKOW JIOTMKU. TeopeTHKo-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IITKOJIBHOW MaTeMaTUKU
U TIpeaaraloT Han0oJiee YHUBEPCATBHBIM SI3bIK, OOBEIUHSIONIMN BCE pa3/eibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYCCKUC
JUCHUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BaxkHO nath
BO3MOXHOCTh OOydYarImeMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMAaTHUKH W HCIIOJIb30BaTh €ro JJIs BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHbBIM TIPU3HAKOM MAaTEMaTHKH KaK HayKd CJeAyeT IpU3HaTh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
nmpaBujaM  IMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMU
MaTEMaTUYECKOH JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00yJaroImuXxcsi, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI Ha OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIILICHHUS.

B yuebHoMm Kypce «AnreOpa W HayaJla MaTE€MaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHUYECKOTO MOJEIMPOBAHUS, KOTOPBIC MPHU3BAHBI
CIocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJIENIed pealbHBIX
CUTyallMii, HMCCIEJOBaHUS JTHX MOJENed C TOMOIIBIO ammapara aireopsl u
MaTEMaTUYECKOTO aHalln3a, WHTEPIpPETAIMy TOJYyYCHHBIX pe3yJbTaToB. Takue
3aJIaHMsI BIUICTCHBI B KaXKJIBIN M3 Pa3/IeioB MPOTPaMMEI, TTOCKOJIBKY BECh MaTepHal
y4eOHOT0 Kypca HIMPOKO HCIOJB3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHNN  pEaJbHBIX  MPAKTUYECKUX  3ajJad  OOydYaroluecs  pa3BHBAIOT
HAOJIFOMATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000IMaTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesaTenbHOCTh 1O (OPMUPOBAHHIO HABBIKOB pEIICHUS TMPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Hadasa
MaTeMaTUYECKOr0 aHAIN3a.

Ha wusydenne ydeOHOro Kypca «Anrebpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuzay» oTBoauTcsa 272 vaca: B 10 kimacce — 136 gacos (4 daca B Heneno), B 11
kiacce — 136 JacoB (4 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucsa v BIYUCTICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble nepuoanydeckue apodu. [lpuMenenue npodeil M MPOLEHTOB s
pELIEHNS PUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATBbHOU KU3HU.

JeucTButenbHble 4Mcia. PanvoHalbHBIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JEUCTBUTEJIBHBIMM  uyuciaamMud.  Moayib
JNEeUCTBUTEIBLHOTO YKCia U ero cBoicTBa. [Ipubmmk€HHbBIE BHIYUCIICHUS, MTPaBUIa
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenienb ¢ 1enbiM nokazaresnem. bunom HerloToHa. Hcnonb3oBaHue
noaxojsien (opMbl 3alUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHON CTETICHH M €TI0 CBOMCTRBA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuUHbie W HaTypaJlbHBIC
jorapuMsl.

Cunyc, KOCHUHYC, TaHT€HC, KOTAaHT'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI W ypaBHEHHS-CIenCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIC METOJIbI PEIICHHS IEIbIX U APOOHO-PAIMOHATBHBIX YPAaBHCHHUHN U
HEPAaBEHCTB. MHOTO4YWICHbl OT OJHOW MEPEMEHHOM. JleleHMe MHOro4jeHa Ha
MHOIO4YJI€EH C ocTtatkoM. Teopema be3y. MHorouwieHsl ¢  LEIbIMU
korpdunrenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YMCIOBBIX BRIPAKEHUM, COAEPIKAIIMX CTETICHU U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelIeHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METOJIbI PEUICHHS IMOKa3aTEIbHbBIX

YPaBHCHUU.

[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METOTbI perIeHus
JorapupMUYECKUX YPaBHCHHH.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem IMHENHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHu. OnpeaenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBONCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHUE OINPENECIUTENS IS PEIICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUHW. PelleHne NpUKIAIHBIX 3a7a4 C IOMOIIbIO
CHCTEMBI JIMHEMHBIX ypaBHeHuW. lccienoBaHue ITOCTPOCHHOM MOJENU C
IIOMOIIBIO MAaTPHUI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUM U HEPABEHCTB. lIpMMeHeHHe ypaBHEHMN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad M3 pa3jIMuHbIX 00JlacTeil HAyKH U peasibHOM
AKU3HH.

DOyHKUMH U Tpaduku

OyHKIMA, cnocoObl 3amaHusi (QyHKIMU. B3auMHO o0OpaTHBIE (QYHKITUH.
Komnozumus Qynkumit. 'paduk ¢GyHKuu. DieMeHTapHble NTpeoOpa3oBaHus
rpa@uKoB QyHKLIMIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd (yHkumuu. Hymu QyHkium.
[TpomexxyTku 3HaKomnoctossHcTBa. YETHbIE M HeuéTHbie QyHKIMU. [leproauyeckue
¢yskuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHHMYMBI
dbynkiuu. Haubomnbiiee 1 HauMeHblllee 3Ha4eHus (PYHKIIMU HA POMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAass (PYHKIUU. DJIEeMEHTapHOE
UCCIIEJIOBAaHUE U TIOCTPOEHUE UX I'PaUKOB.

CreneHHas pyHKIMS C HATypaJbHBIM U LEbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOpHS N-OW CTENeHH Kak (YyHKIMH OOpaTHOU
CTEIIEHU C HaTYpaJbHBIM I10KA3aTEIEM.

[TokazaTenpHas u jorapupmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIUH A peLICHHUS] YPaBHEHHI.

TpuronoMmerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIHIA YUCITIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCHUMOCTH B pEaJbHBIX MPOLECCAaX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHus MOCJeaAoBaTeNbHOCTEH. MeTton
MaTEeMaTU4EeCKON VHYKIIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
NIOCJEA0BATENBHOCTU. CTOpUS BO3HMKHOBEHUS MATEMATUYECKOTO AHANIM3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoHeuHo yObiBaroIas
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YyOBIBAIOUIEH reoOMEeTpUYECKOU
nporpeccuy. JIMHEWHbI U 3KCITOHEHIMANBHBIN pocT. Yucio e. @opMyiia CII0KHBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCUH IS PEIICHUS peajbHbIX 3a1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepoiBHbie (GyHKIME W WX CBOWCTBA. TOYKM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMI HEOpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npousBoAHble PpyHKIMU. OnpeneneHue, reoMeTpUIecKuil u
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[IpousBognbpie  snemMeHTapHbIX  QyHKuuid.  [IpousBoagHass ~ CyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, omepanuuyd HaJ MHOXKECTBAMU M HUX CBOMCTBA. [luarpaMmel
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIEC YPABHEHMUS.

11 KIJACC

Yuciaa v BLIYUCTCHUS

Harypanehbie u nensie uncina. [I[pumeHeHrne Npu3HAKOB JIEMMOCTU LEIbIX
gucen, HauOonpmmid obmui nenmurens (ganee — HOJl) m HamMmeHswinee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa s permeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie umncna. AnreOpandeckass U TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO dYHCia. Apu(METHUECKHe OIepanud ¢ KOMITICKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHrn U3 KOMILUIEKCHOTO yucna. [IpumeHeHue
KOMITJIEKCHBIX YHCEN IS PeIIeHUs] PU3NUECKUX U TEOMETPHUUECKUX 3a7ad.

YpaBHeHus 1 HEpaBeHCTBA

Cucrema M COBOKYIHOCTb YPAaBHEHHW W HEpPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPHUYECKUX  YpPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHbIX H  JOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHUCTEM M COBOKYIHOCTEW palrOHaJIbHBIX,
UppaIMoHaIbHBIX, TOKA3aTEIbHBIX U JIOTApU(OMHUUIECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUMM, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 33Jad M 3aJad W3 Pa3Iu4HbIX 00JlacTell HAyKHM W peajbHOU
KU3HU, UHTEPIPETALMS MOTYyUYEHHBIX PE3YIbTaTOB.

DOyHKUMH U rpapuxn

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckue QPyHKIIMU, UX CBOMCTBA U TpadUKu.

I'paduueckue Meroawl perieHus ypaBHEHH W HepaBeHCTB. [paduueckue
METO/IbI PELICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB M
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJlady U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHrne MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIMIA Ha MOHOTOHHOCThH U
sKcTpeMyMbl.  Haxoxnenue  HauOoJbIIero M HAMMEHBIIEro  3HAYEHUM
HEeMpepbIBHON (hYHKIIMU HA OTPE3KE.

[IpuMeHeHre NpPOM3BOAHOM Il HAXO0XJIEHUS HAWIy4yllero peuneHus B
NPUKIAIHBIX 3a/adax, Uil ONpPENENICHHS CKOPOCTM M YCKOPEHHMS IIpoliecca,
3a1aHHOTO (POPMYJIOM MK TpadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKUMA. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

Wnrerpan. ['eomerprueckuii CMBICII UHTErpaia. Brruncnenue
onpenenéHHoro uHterpaia mno ¢popmysie Herorona-Jleitbuuiia.

[Ipumenenne uHTErpajia A HaXOXKIEHUS IUIOMIAJEH MIOCKUX (Guryp u
00BEMOB r€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHBIX
YPaBHEHUM.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMUPOBAHHOCTH TPAXKJTAHCKOM MO3UIIMU 00yYaroIerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O  4I€HAa  POCCHMCKOro  00IllecTBa,  MPEJICTaBIEHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl U JIPYroe), yMEHHue
B3aMMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HUX
GYHKIUSAMHA 1 HA3HAUYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
IPOLIJIOMY M HACTOSIIEMY POCCUMCKONM MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATHUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTMXKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAayKH M JEATEIbHOCTbIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHUH, pacCyKICHHUI, BOCIPUUMUYNBOCTD
K MAaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh yYMEHUSI TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30MacHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pOBbIO (30pOBOE NUTaHUE, COAIAHCHUPOBAHHBIA PEXHUM 3aHATUN U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOUsS, HHTEpEC K
pasnuyHbiM  cpepam  MpodecCUOHANBHOW  JEATENbHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun u peaqu30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHUIO U
caM000Opa30BaHUIO Ha MPOTHKCHUH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCITHTAHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITIOHHUMAaHHE BIIMSHUS
COIMATBHO-DPKOHOMHYECKHX TPOIIECCOB HA COCTOSIHUE TIPUPOJTHON M COIHMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWK JJId penieHus 3aaad B 00JacTu
OKpYy’Karolield cpenapl, IUIAHUPOBAHHE IIOCTYIKOB M OICHKH HMX BO3MOXKHBIX
TIOCJICJICTBUM ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAHUE
MaTEMaTUYECKOH HayKh Kak cdepbl UYeIOBEUYECKOW MESITCIBHOCTH, ITAloB €€
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS IIMBHJIM3AIIUH, OBJIAJICHUE SI3BIKOM
MaTEeMaTHKH W MaTEeMaTH4YeCKOH KYJIbTYpOH Kak CPEJACTBOM IIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYI0 W HCCIEIOBATEILCKYIO ACSITEIBHOCTD
WHIUBUIYJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble jjornyeckue 1eicTBUs:

BBISIBJISITh M XAPAaKTEPHU30BaTh CYLIECTBEHHBIE NPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TMOHSATHUN, OTHOLICHHM MEXIy MOHATHIMH, (POPMYIUPOBATH
onpeereHus] MOHIATHI, yCTaHABIMBATh CYLECTBEHHBIN MPU3HAK KJIacCU(UKaALUY,
OCHOBaHMS J11 0000IICHHS U CPABHEHM S, KPUTEPUU TPOBOJIMMOTO aHAJIM3a;

BOCIIpUHUMATh,  (OpPMYyJIHUpPOBaTh U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAMUTEIbHBIE U OTPULATENIbHBIE, EAMHUYHbIE, YACTHBIE U OOLIHE, YCIOBHbIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSX, MpEIaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JeNaTh BBIBOJABI C MCHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
UHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTI'0), BBICTPAWBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pelleHus Yy4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pELICHMs, BbIOMpaTb Hambojee MOAXOMAUMM ¢ y4éToMm
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBarejbCcKkie AelCTBHUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS,
GopMynMpoBaTh  BOIPOCHl,  (PUKCHpPYIOLUIME  MPOTUBOpEuYMe,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOe, (popMUpOBaTh TUIIOTE3Y, apryMEHTHPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEA0BAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSIMH, TTPOLIECCAMH;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MpPOLIECCa, a TAKKE BbIIBUIAThH
IPEATNOJIOKEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIIAITh Je(UUUTHI MHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJiI OTBETa Ha
BOIIPOC U JUIsI pEIICHUS 3a]1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3INYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBATh M HMHTEPIPETUPOBATh HMHPOPMALMIO DPA3IMYHBIX BUIOB U
dbopM mpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uH(popMau o CaMOCTOSITENIHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBEpCaJbHbIE YUeOHbIE e CTBHS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIECHHUS B COOTBETCTBHH C YCIOBUSAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JIaBaTh IOSICHCHHUS IO XOJy pCEUICHHUS 3a/ayH,
KOMMEHTHUPOBATh MIOJIYUYEHHBIN PE3YJIbTAT;

B XOJIe OOCYXKIICHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4i, BBICKAa3bIBaThb HWACH, HAILCJICHHBIC Ha IIOHUCK
peuICHuA, COIIOCTABJIATH CBOM CYXIACHHUA C CYXXKIACHUAMU JPYIUX YYACTHHKOB
ayajora, oOHapyKHUBaTh Pa3lIMuue M CXOJICTBO TO3UIIHUK, B KOPPEKTHOH (opme
(GbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pCSYJ'IBTaTBI pemeHm{ 3aaa4u, C—)KCHepI/IMeHTa, HCCJICA0BaHNs],
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajia4y
IIPE3EHTAIN U OCOOEHHOCTEH ayIUTOPHUH.

PerJIHTI/IBHLIe YHuUBEpPCAJAbHLIC y‘leﬁHble IleﬁCTBHH



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3yjbTaTa perieHus
MaTeMaTHYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/Ja4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUSIM, OOBSICHATh IPUUUHBI
JIOCTUKEHUS WJIM HEJOCTUKEHUS Pe3yJIbTaTOB JEATEIbHOCTU, HAXOJUTh OIINOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYATIbHOU
paboThl mNpuU pelIeHHH Y4yeOHBbIX 3ajlady, NPUHUMATh II€Jb COBMECTHOM
NeSTEeIBbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOM pabOThI, pacmpeneisiTh
BUIIbI paboOT, JIOrOBapWBaThCs, OOCYXJaTh TMPOIECC W Pe3yJbTaT paboOTHl,
0000maTh MHEHHUS HECKOIBKHX JTIO/ICH;

y4acTBOBaTh B TPynmnoBbIX (opmax paboThl (0OCyx AeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ HWHBIE), BBIIOJHITH CBOK YacTb pPabOThI U
KOOPAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bl, OLEHHUBAaTh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEJMETHBIE PE3YJ/IBTATDBI

K xonmy o6yuenuss B 10 kijacce oOydaromuicss MOJMYYUT CIEAYIOIIUE
IpEeMETHBIC PE3yJIbTAThl MO OTACIBbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajia MAaTEMaTHYECKOTO aHaTN3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OIEpUPOBATH MOHATHUSIMH: paAIlMOHAIBLHOE YHCIO, OECKOHEUYHas
nepuoguyeckas JapoOb, TPOLEHTHI, HPPAIMOHAIBHOE YHCIO, MHOXECTBA
paLMOHATIBHBIX U IEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIIBHOTO YUCIIA;

IPUMEHSATh JIpoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTPaBUila OKPYTIECHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(METHUYECKUN KOPEHb HATypabHOM
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHATHUSIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIIC/ICTBUSA, PABHOCUJIBHBIE HEPABEHCTBA;

NPUMCHATh pa3IMuHble METOAbl PCEIICHHUS pallMOHAIBHBIX M JPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATHh IMOHITHSAMU: MHOTOUYIEH OT OJIHOH IePEeMEHHOM,
MHOTOYJIEH C 1eIbIMA Kod(phUIIMEeHTaMHd, KOPHH MHOTOWICHA, NPUMEHSTH
JEJICHUE MHOTOWICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
IJIs1 pELLICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEeACTUTeNIb MaTpPUIl 2 X 2 W €ero TreOMETPUUYECKUN CMBICI,
VCIOJIB30BaTh CBOMCTBA OMpPEAEHUTENs 2 X 2 ISl BBIYMCIICHUS €ro 3HA4YeHUs,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIW C IIOMOIIBKD MAaTpHUIl W ONPEACIUTENEH,
VHTEPIPETUPOBATH MOTYUYECHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHus
Jorapu(GpMUUYECKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIbHBIC, TOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKUE (GOPMYJIIBI SISl TPEoOpa3OBaHUS
TPUTOHOMETPHUECKHUX BBIPAXKECHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHblE CUTyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIPAKEHHUSI, YpaBHEHMS, HEPAaBEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIMUS, CIOCOOBI 3ajaHusl (PYHKIMH,
B3aUMHO O0OpaTHble (QYHKIMHM, KoMmo3uuus GyHKIUM, rpaduk QGyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC TpeoOpa3zoBaHus rpauKoB PyHKITHIA;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATH MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
nepuouyeckue (PyHKIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasareyieM, rpauk KOpHs N-Oi CTeneHH Kak (PyHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIpOOHO-TMHEHHAs
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPA(PUKOB;

CBOOOJHO OIEPUPOBATH IMOHATUSAMHM: IOKA3aTeNbHAs M JiorapupMuyueckas
(GyHKUMH, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKUA [Js PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpeielIeHue TPUTOHOMETPUUYECKUX (PYHKLIMIA YUCIOBOIO apIyMEHTa;

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCIIENOBAaHUS IPOLIECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

Havayia MaTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO ONEpPUPOBATH MOHATUSMHU: apu(PMETHUYEeCKas M TeoMeTpuyecKas
nmporpeccusi, 0eCKOHEYHO YOBIBAIOIIAsl T€OMETpUUECKas MPOTrPeccus, IMHEHHBIN U
AKCIIOHEHLIUAIBHBIN pOCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl pPEUICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOIHO OMEPUPOBATH MOHATHIMHU: ITOCJIEI0BATEIIBHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHaln3a
OECKOHEUHO MaJlblX;

CBOOOZHO OINEpPUPOBATH TMOHATUSMHU: HENPEPBbIBHbIE (PYHKIMH, TOUYKU
pa3psbiBa rpaduka GyHKUIUH, aCUMITOTHI Ipadrka QyHKINH;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHas Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU: TiEepBasi U BTOpas MPOU3BOJIHBIC
¢yHKUMHU, KacaTelbHas K rpaduKy QyHKINY;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HMIIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIOJIb30BaTh T€OMETPUYECKHA M (DU3MUECKHl CMBICA MPOWU3BOJHONU IS
peleHuns 3a1ay.

MHoKecTBAa H JIOTHKA:

CBOOOZHO  ONEpPUPOBATh  TMOHATUSMHU: MHOXKECTBO, ONEpallUd  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapart JJisl ONMCAaHUs PEaIbHbBIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHNUH 3a]a4 U3 IPYTHX y4eOHBIX IPEAMETOB;

CcBOOOZHO OIEpPUPOBATh MOHATUSMU: OIpeAeNieHHe, TeopeMma, ypaBHEHHe-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuiicss TMOJYYUT CIEAYIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodel MmporpaMMbl y4eOHOTO
Kypca «Anredpa u Hayajla MAaTEMaTUYECKOIO aHATTU3A»:

Yucia 1 BHIYMCIICHUSA:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, MCIOIb30BaTh NPU3HAKU JIEIUMOCTH
nensix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen Uil peleHus 3a1ay, IPUMEHATh
anroput™m EBknunaa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMIUIEKCHBIE 4YuCia B ajaredpanyeckoil u
TPUTOHOMETPUUECKON (hopme, BBIMOJIHATH apu(METUUYECKHE ONepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPHPOBATH TOHSTHSIMHU: HPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC |
jJorapu@mMuyecKkue HEPaBEHCTBA, HAXOJAUTh UX PEHIEHUS C  [OMOUIBIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMEPUPOBATh TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOOXOJIMMBbIE  (QOPMYJbl  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATHUSAMH: CHCTEMAa U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEUW PAllMOHAJIbHBIX, UPPALMOHAIBHBIX, [TI0KA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peuiarb palroOHaIbHbIE, VMppallOHAIbHEIE, ITOKA3aTENbHbIE,
jJorapu@mMuyeckue W  TPUTOHOMETPUYUECKHME YpPaBHEHHSI U  HEPABEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIbI A PEIICHUs] YPaBHEHUN M HEPAaBEHCTB, a
TaKKe 3a]1a4d ¢ NapaMeTpaMy;

MOJENUPOBATh pEaJbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENN C HCIOJIb30BAHUEM alllapara ajireopsl,
VHTEPOPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPaPUKU:

CTPOUTHh TpadUKu KOMMO3UIUU (PYHKIUHA C TOMOIIBIO 3IEMEHTAPHOTO
UCCJICIOBAHUS U CBOWCTB KOMITO3UITNU JABYX (DYHKIIHIA;

CTPOUTh TeOMETpUYECKHe oOoOpa3bl ypaBHEHUW U  HEPABEHCTB  Ha
KOOPJAUHATHOM IJIIOCKOCTH;

CBOOOJTHO  ONEpUPOBaTh MOHATHUSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
yHKIIHi;

OpUMEHATh (GYHKIUU IS MOJCIMPOBAHUS W UCCIEIOBAHUS PeabHBIX
IIPOLIECCOB.

Hayajna MmareMaTH4eCKOro aHa/IU3a:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAHUS (DYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJIUTh HauOOJIbIIee U HAMMEHbIIIee 3HAUCHHs] (PYHKIIUM HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO [UJII HAXOXIACHUS HAWIY4IIEerO pEIICHUS B
NPUKIAIHBIX, B TOM 4YHCIE€ COLUUAIBHO-DKOHOMUYECKHX, 3ajadax, st
onpeielIeHUs] CKOPOCTH U YCKOpPEHHUsl Tpoliecca, 3aJaHHOro (QopMyJIoNn WM
rpadukom;



cBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Has, OMNpeIeIEHHBIN
UHTErpaj, HAaXOAWUTh IMEPBOOOpPA3HBIE BJIEMEHTAPHBIX (QPYHKUMNA U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HaXOAMTH IIJIOLIAAN IIIOCKUX GUTYp U OOBEMBI TE ¢ OMOIIbIO UHTETpaa;

UMETh IPEJCTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUM Ha IpPUMEPE
cocTaBiieHUs TU(PPepeHIInaNbHbIX YPAaBHEHHI;

pemarh NpUKIAAHbIE 33Ja4d, B TOM YHUCJE COI[MATbHO-KOHOMUYECKOIO U
($u3nyeCcKOro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kontpoabubie | IlpakTHyeckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
MHOXeCTBO JEHCTBUTEIBHBIX YUCEI.
1 MHorousensl. ParionanbHble ypaBHEHUS U 24 1 0
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
) Oyukiun u rpaguk. CreneHHas GyHKIMS ¢ 12 1 0
LIEJIBIM [TOKa3aTesleM
3 ApudmMernueckuii KOpeHb N-0il CTETICHU. 15 1 0
HppanmoHansHble ypaBHEHUS
4 [TokazatenbHast pynkius. [TokasarenabHble 10 1 0
ypaBHEHUs
JI .
5 orapupmuueckast yHKIUS 18 1 0
Jlorapudmuueckre ypaBHEHUS
5 Tpuronomerpudeckue BEIpaXXEHUS U 29 1 0
ypaBHEHUs
7 [TocnenoBaTenbHOCTH U IPOTPECCHH 10 0
HenpepsiBable ynkun. [IponssomHas 20 0
9 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aLUs 5 5 0
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (undpossbie)
Konrpoibubie | IlpakTnyeckue
n/n MPOrPaMMbI Bceero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
1 I/Iccnez{OBaHI:Ie (YHKITUH ¢ ITOMOIIBIO 99 1 0
MIPOU3BOIHOM
2 IlepBooOpa3Has U MHTETpa 12 1 0
3 I'paduku TpuroHOMETPUUECKUX (PYHKITUH. 14 1 0
Tpuronomerpuveckre HepaBEHCTBA
4 HppanuoHanbHble, IOKa3aTeIbHbIE U 24 1 0
norapupMuUecKre HepaBeHCTBA
5 KomruiekcHbie uncna 10 0
6 HatypanbHbIe 1 1IebIe Yrcia 10 0
CucTeMbl pallMOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1 0
YpaBHEHUM
8 3a/auu ¢ mapameTpaMu 16 1 0
9 HOBTOPGHHG, 000011IeHrE, CUCTEMAaTH3aLH 16 ) 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KouuvecTBO 4acoB JIeKTPOHHbIE
Ne ara u¢pposbie
n/n Tema ypoxa Bcero Kontpoabueie | Hpakriieckite 121[3yqeﬂml :)Iﬁ[c)l:lI;OBaTeJIbele
padoThbI padoThbI pecypenI
1 MHoxecTBO, onepanuu HajJ MHOKECTBAMU 1 0 0
U UX CBOMCTBa
2 Juarpammer Diinepa-Benna 1 0 0
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1 0 0
amnmnaparta JIJis pelieHus 3a1a4
Panmonanbsubie yncia. OOBIKHOBEHHBIC U
4 JECATHYHBIC TPOOH, TPOIICHTHI, 1 0 0
OCCKOHEUHBIC TIEPHOANUSCKHEC APOOH
PanmonaneHbie yncia. OOBIKHOBEHHBIC U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1 0 0
OECKOHEYHBIE IEPUONUECKUE TPOOH
6 [Tpumenenne qpoOei 1 MPOIEHTOB TSI 1 0 0
peuIeHus MPUKIAIHBIX 3a/1a4
7 [Ipumenenue npoOeli U IPOLICHTOB IS 1 0 0
pelIeHUS TPUKIAAHBIX 3a71a4
8 HencTBuTenbHble yncia. PanimoHaabHbIe U 1 0 0
HppaIMOHAJIbHBIE YHCIIa
9 ApudmeTrueckue oneparuu ¢ 1 0 0
JIEUCTBUTEIbHBIMUA YHCIIAMHU
10 Monaynb 1eHCTBUTENBHOTO YHCIIA U €70 1 0 0

CBOMCTBA




11

[TpuOnmxE€HHBIE BHIYMCIIEHUS, TIPAaBUIIa
OKpPYTJIEHUS, IPUKUIKA U OLIEHKA
pe3yibTaTa BEIYMCICHUN

12

OCHOBHBIE METOIbI PEIICHUS IENbIX U
JIpOOHO-pallMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/bI PEILICHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUA LECJIBIX U
IpoOHO-palMOHATIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4jieHsl OT OTHOW MEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHOro4IeHb! ¢ HEeNbIMA KO3 PHUIIHEHTAMU.
Teopema Buera

17

Pemrenne cucrem IMHEWHBIX YpaBHEHUN

18

Pemrenne cucreM JIMHEWHBIX YPaBHEHUN

19

Martpuna cucTeMsbl JINHEWHBIX YPAaBHEHUM.
Onpenenuresb MaTPUILI 2X2, €T0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

20

Ornpenenurtesib MaTpUIbl 2X2, €ro
r€OMETPUUYECKUI CMBICIT U CBOWCTBA;
BBEIYHMCJICHUE €T0 3HAYECHUS

21

[IpuMeHeHue onpeaennuTens Al peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHHUI




22

Pemrenne npukitagHeIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHUU

23

Pelrenue npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

24

Kontponbnas padota: "ParronansHbie
ypaBHEHUsI U HepaBeHCTBAa. CHUCTEMBbI
JIMHENHBIX ypaBHEHUH"

25

OyHKIMA, c10coObl 3a1aHusT QYyHKIMH.
B3aumuo o6patnblie pynkuu. Komnosumms
byHKIHI

26

I'paduk pyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBaHus rpapukoB GyHKINI

27

OO0nacTh onpeneneHuss 1 MHOKECTBO
3HaueHul QyHkuuu. Hynu ¢pyHkimm.
[IpoMexyTkH 3HaK OCTOSTHCTBA

28

YéTHble 1 HEYETHBIE (PYHKIIUH.
[Tepuoanueckue dpynkuun. [IpomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MaxkcuMyMbl 1 MUHUMYMBI ()yHKITHH.
Haubosnpiiee u HanMeHbIIee 3HAYCHHUE
(GYHKIMU Ha IPOMEXYTKE

30

Jluneiinas, KBagpaTUdHas U JPOOHO-
JTUHeHas QyHKIMH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
NocTpoeHHe rpauKoB 3TUX QYHKIUN

32

DJIEMEHTAapHOE UCCIICIOBAHUE U
MOCTPOEHHE I'PapUKOB ATUX (PyHKUINN

33

CrereHs ¢ LICIBIM IT0Ka3aTeaeM. buHom




Hrrotona

34

CreneHs ¢ 1[eJIbIM ITOKa3aTeaeM. buaom
Hrrotona

35

CrenenHast GyHKIUS C HATYpaJIbHBIM U
EeNBIM oKa3ateyieM. E€ cBolicTBa 1

rpaduk

36

Konrtponbnas padora: "Crenennas
¢bynkus. E€ cBoiictBa u rpaduk"

37

ApudmMeTnueckuii KOpeHb HATYpPaTbHOU
CTEIIEHU U €ro CBOMCTBA

38

Apudmernueckuil KOpeHb HaTypabHON
CTEIEHU U ero CBOMCTBA

39

[Ipeobpa3oBaHust YUCIOBBIX BHIPAKCHUH,
COJIEpIKAIINX CTETIEHU U KOPHHU

40

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHIA,
coZepKalIuX CTENEHU U KOPHU

41

[IpeoOpa3oBaHust YUCIOBBIX BHIPAKECHUH,
coaepKalux CTENEHU U KOPHU

42

WppannonansHele ypaBHeHNU. OCHOBHbIE
METO/Ibl PEIICHHs UPPALIMOHAJIBHBIX
ypaBHEHUI

43

Wppaunonansueie ypaBHeHU. OCHOBHbIE
METO/bl PELICHUS UPPALIMOHATIBHBIX
YpaBHEHUU

44

Wppanmonaneubie ypaBHeHUsI. OCHOBHBIE
METO/bl PEIICHUS UPPALIMOHATIBHBIX
YpaBHEHUI

45

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU




HMPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

46 UppaloHaAIbHBIX YpaBHEHHUH

47 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUU
UppaloOHAIbHBIX YPaBHEHUH

48 PaBHOCHMIIBHBIE TEPEXObI B PELLICHUN
UppaloHAIbHBIX YpaBHEHHUH
CoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH

49 KakK (QyHKIMH OOpaTHOW CTEIICHHU C
HaTypaJbHBIM IOKa3aTeJIEM
CaoiicTBa u rpaduk KOpHS N-0if cTeneHn

50 Kak (pyHKIMM 00paTHOM CTENeHN ¢
HaTypaJIbHBIM [10Ka3aTeJIeM
KonTponbhas pabora: "CsoiicTBa u rpaduk

ol KOpHs N-ou creneHu. MppanuoHanbHbIe
ypaBHeHus"

59 CreneHb ¢ palMOHAJIbHBIM IIOKa3aTeIeM U
€€ CBOMCTBA

53 CreneHp ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U
e€ CBOMCTBA

54 CreneHb ¢ palMOHaIbHBIM IIOKA3aTeIeM U
€€ CBONICTBA

55 [ToxazaTtenpHast GpyHKIWS, €€ CBOMCTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKIUM 115
pELICHUS] ypaBHEHUI

57 Hcnons3oBanue rpaduka GyHKIuN AJist

peueHus ypaBHEHUI




[TokazaTenpHbie ypaBHEeHUsA. OCHOBHBIE

58 METO/Ibl pEIICHUs T0Ka3aTeIbHBIX 1 0 0
ypaBHEHUN
IToka3zaTenbHble ypaBHeHUs. OCHOBHBIE

59 METOJIbI PEIICHUS TTOKA3aTEeIbHBIX 1 0 0
YpaBHEHUI
[Toka3zaTenbHble ypaBHeHUs. OCHOBHBIE

60 METO/bI PEIICHUS TOKA3aTEeIbHBIX 1 0 0
YpaBHEHUI

61 Kontponbnas padota: "[lokazarenpHas 1 1 0
¢ynkuus. [TokazarenbHble ypaBHEHHS"

62 Jlorapugm uyucna. CoiicTsa jgorapudpma 1 0 0

63 Jlorapudwm gucia. CBoicTBa Jiorapudma 1 0 0

64 Jlorapudwm ugucna. CoicTBa Jorapudpma 1 0 0

65 JlecATUYHbIE U HaTypaJIbHBIC JTOTAPH(PMBI 1 0 0

66 JlecsaTHUHBIE U HATYpaJbHbIE TOTapUPMBI 1 0 0

57 [IpeoOpa3oBanre BBIpa)KEHHHA, COACPIKAIIX 1 0 0
Jorapu(pmsl

68 [IpeoOpa3oBaHue BhIpaKECHHA, COAEPIKAIIAX 1 0 0
sorapudmsI

69 [IpeobpazoBanue BhIpaKEHUM, COIEPIKAIIIX 1 0 0
norapupMsI

70 Jlorapugmuueckas pyHKuus, €€ CBOWCTBA U 1 0 0
rpadux

71 Jlorapudmudeckas GpyHKIms, €€ CBOWCTBA U 1 0 0
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUHN 115 1 0 0

pelIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka QyHKINUN AJIs

3 peneHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE

74 METO/bI PEIICHUS JIOTapUPMUICCKUX
YpaBHEHU
Jlorapudmuueckue ypaBHeHust. OCHOBHBIC

75 METOJIbI PEIICHUS JIOTapUu(HPMUIECKUX
YpaBHEHUU
Jlorapugpmuueckue ypaBHeHusl. OCHOBHBIE

76 METO/1bl pEIICHUS JIOrapu(PMHUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUN
norapu(pMUUECKUX YpaBHEHHUH

78 PaBHOCHIIBHBIEC TIEPEXO/IBI B PEIICHUT
norapu(pMUIECKUX YpaBHEHHUH

79 Konrtponsnas padora: "Jlorapupmuueckas
¢dbyukams. Jlorapudmudeckue ypapHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

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

82 ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTpeieIeHue TPUTOHOMETPHUECKUX

(YHKIMH YUCIIOBOTO apryMeHTa




Tpuronomerpuueckast OKpyKHOCTb,

85 ompeieNICHUE TPUTOHOMETPUUECKHIX 1 0 0
(GYHKIMI YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYITBI 1 0 0

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1 0 0

88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1 0 0

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1 0 0

90 Hpeo6pa3ovBaHI/Ie TPUTOHOMETPUIECKUX 1 0 0
BBIPAKCHUH

o1 Hp606pa301321HI/Ie TPUTOHOMETPHUECKUX 1 0 0
BBIpKEHU I

92 Hp606pa30333HI/Ie TPUTOHOMETPUIECKUX 1 0 0
BBIpaKCHU I

93 Hpeo6pasovBaHHe TPUTOHOMETPUUYECKUX 1 0 0
BbIpa)KEHUH

94 Pemrenne TpUroHOMETPUYECKUX YPAaBHCHUM 1 0 0

95 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1 0 0

96 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1 0 0

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUI 1 0 0

98 Pemenne TpuroHOMETpUYECKUX YPAaBHCHUM 1 0 0

99 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1 0 0

100 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUIN 1 0 0
KontponsHas pabora:

101 "TpuUroHoMeTpru4ecKre BEIPAKEHUS U 1 1 0
TPUTOHOMETPUYECKHE YpaBHEHUS"

102 [TocnenoBaTeIbHOCTH, CIOCOOBI 33AaHUS 1 0 0

nociienoBareibHoCcTell. MeTon




MaTeMaTHYE€CKOM MHTYKIIUU

MOHOTOHHBIC B OrpaHNU4YCHHBIC

103 nocieaoBarenbHocTU. McTopus ananuza
OECKOHEYHO MaJIbIX

104 ApudmMernueckast mporpeccust

105 ['eomeTpuueckas mporpeccus

106 beckoneuHo yObIBaroIas reoMmeTpuiecKast
nporpeccust

107 CyMMa 0eCKOHEUHO YOBIBAIOIIICH
reOMETPUUYECKON NPOTrpeECCUu

108 JIMHEHBIN U SKCIIOHEHIMAJIbHBINA POCT.
Yucno e. @opmyia CIOKHBIX TPOLEHTOB

109 JIMHEWHBIN U SKCTIOHEHIMAIIbHBINA POCT.
Hucno e. DopMyna CI0KHBIX TPOLEHTOB

110 Hcnonws3oBanue nporpeccuu Jisi peeHus
peaNbHbIX 3a/1a4 MPUKIAJTHOTO XapaKkTepa

11 Kontponbnas padoTa:
"TlocnenoBaTeIbHOCTH U TIPOTPECCHH"

112 HenpepoiBHBIE PYHKIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI T'pauKOB
byHKIHI

114 CaoiicTBa (DyHKINH HETIPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 Meroa UHTEpPBAJIOB ISl pEIICHUs

HEPABEHCTB




MeTO)I HHTCPBAJIOB JIA pCIICHUA

117
HEPAaBEHCTB

118 MeTo HHTEPBAJIOB [Tl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
(GYHKUMR 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOMCTB HETIPEPHIBHBIX
GbyHKIUH 1715 pereHus 3aaa4

121 [TepBas u BTOpast mpou3BOAHBIC (PYHKITMH

122 Onpenenenue, TeOMETPUIECKUI CMBICIT
MIPOU3BOJAHOMN

123 Omnpenenenne, GU3NISCKUIA CMBICT
MPOU3BOJTHOMN

124 VYpaBHEHHUE KacaTeIbHOU K TpapuKy
byHKIII

15 VYpaBHeHHUe KacaTeIbHOU K TpauKy
byHKIIN

126 [Tpon3BoHBIC AIIEMEHTAPHBIX (QYHKIAN

127 IIpousBogHbIe 371eMEHTAapHBIX (PYHKIIUHI

y

128 [IpousBogHast CyMMBbI, MPOU3BEICHHS,
YaCTHOTO ¥ KOMITIO3ULIUU (QYHKIIUI

129 [Tpon3BoiHasi CYMMBI, IPOU3BEICHMUS,
YaCTHOT'O U KOMITO3UIIMU (DYHKIIUH

130 ITpon3BoiHasi CyMMBI, IPOU3BEICHMUS,
YaCTHOT'O ¥ KOMIIO3ULIUU (QYyHKIUI

131 Kontponbnas padota: "I[IponszBognas”

132 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTU3aIUs




3HaHui: "YpaBHeHUS"

133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aIUS 1 0
3HaHui: "OyHkun"

134 Hroroas koHTposIbHAs paboTa

135 Hrorosas koHTposIbHAs paboTa

136 HOBTOPGHHG, 0000111eHHEe, CHCTEMATH3AIIN 1 0
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

Koaun4decTBo 4acoB

KoHnTpoibHbIe

Bcero
padoThbI

IIpakTH4eckue
padoTbI

Jlara
U3y4eHHs

DJIEeKTPOHHBIE
nu@posbIe
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne npou3BOJHOM K
MCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeneHnne npou3BOIHON K
ucciea0oBaHuIo (PyHKIUN Ha
MOHOTOHHOCTH U 3KCTPEMYMBI

IIpuMeHeHne NpoOU3BOIHOM K
UCCIIeIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeneHnne npou3BOJHON K
ucciaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTBH U SKCTPEMYMBI

IIpuMeHeHne NpoOU3BOJHOM K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenue HauOoJIbILIErO U

HaMMEHBIIIETO 3HAYEHUSI HENPEPBIBHOU

(GyHKIIMN Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U




HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GbyHKINU Ha OTpe3Ke

Haxoxnenne HauboIbIIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(yHKIIMH Ha OTpe3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUSI HEMPEPHIBHON
(byHKIMHU Ha OTpe3Ke

11

Haxoxnenune HanOombIIero u
HAaMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(byHKINHU Ha OTpe3Ke

12

13

Haxoxnenue HaubobIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(yHKIMH Ha OTpe3Ke

[Ipumenenne npou3BOIHON IS
HAaXO0KJICHUS HAWTYYILIEro pEIIeHUs B
MPUKIIAIHBIX 3aa9ax

14

[Ipumenenne npou3BOIHON IS
HAXO0KJICHUS HAWIYYIIEro PEIICHUS B
MPUKJIAIHBIX 33a/1a4ax

15

[Iprumenenne npou3BOIHOM IS
ONpeAEICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaaHHoro GopMysIon Win
rpaduxom

16

[Iprmenenne npou3BOHOM IS
ONpeACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHoro GopMyJIon Win
rpaduxom




17

Komnozunus ¢pyHkmit

18 Komnozumus GyHkuumit

19 Kommnosunus ¢yHkimit

20 ['eomeTpuueckue oOpa3bl ypaBHEHU Ha
KOOPIAWHATHOW TIOCKOCTH

21 I'eomeTprueckue oOpa3bl ypaBHEHUN Ha
KOOpJAMHATHOM ITIOCKOCTH

29 Kontponbnas padota: "MccnenoBanue
(YHKIHA ¢ TOMOIIBIO TPOU3BOTHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
NepBOOOPA3HBIX

24 [TepBooOpa3Hble 31eMeHTapHBIX (QYHKIUH.
[IpaBuiia HaX0XI€HUS TEPBOOOPA3HBIX

25 [TepBooOpa3HbIe TeMEHTAPHBIX (QYHKITUH.
[TpaBuia HaX0XIEHHS TEPBOOOPA3HBIX

26 HNurterpan. ['eomeTpuyeckuii CMbICIT
UHTETpaita

97 Brruucnenue onpeneia€éHHoro MHTerpana
o popmyne HeroTona-JIeitOnua

08 Brruncnenue onpenenéHHOro HHTeTrpaa
o ¢popmyre Hetorona-Jleitoauma

29 [IpumeHeHne nHTerpana Juisi HAXOXKACHUS
IIoIaeH MIocKux Guryp

30 [TpumeHeHne nHTETpaia JUIsk HAXOXKACHHUS
00BEMOB reOMETPUUECKHUX TeJ

31 [Tpumeps! pemennit qudepeHamTbHbIX

YpaBHEHUU




[Tpumeps! pemienuit AudhepeHInaITbHbIX

32 .
ypaBHEHUHA
MaremaTHuecKoe MOJCINPOBAaHHUE

33 pEaJbHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIaIBHBIX YpaBHSHUH

34 Kontponbnas pabdota: "[lepBoodpaznas u
uHTerpan”

35 Tpuronomerpuueckue QyHKINHU, UX
CBOICTBA U TpaduKu

36 Tpuronomerpudeckne QyHKINU, HX
CBOWCTBA U TpaduKu

37 Tpuronomerpudeckue QyHKIUU, UX
CBOMCTBa U rpauKu

38 Tpuronomerprudeckne GyHKIUN, HX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue QyHKINHU, UX
CBOICTBA U rpaduKu
OT100p KOpHEHN TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUI C TOMOILBIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
O160p KOpHEH TPUTOHOMETPHUECKHUX

42 YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPHUIECKOH OKPYKHOCTH

43 OT00p KOpHEHN TPUTOHOMETPHUUECKHUX

YPAaBHEHUH C MOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TpuroHOMETpUYECKUX

44
HEPaBEHCTB

45 Perienue TpuroHoMeTpruueCcKux
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpruUeCcKux
HEPaBEHCTB

47 Perienue TpuroHoMeTpruueCcKux
HEPaBEHCTB
Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIUH.
Tpuronomerpruyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PEIICHHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(PMUIECKUX HEPABCHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(pMUYIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHHS

J'IOl“apI/I(I)MI/I‘-ICCKI/IX HCPaBCHCTB




OCHOBHEIE MCTOABI pCIICHUA

> UppaIMoOHAIFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppalnoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHHS
UppaMoOHAIFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppaloHaIbHBIX HEPABEHCTB
61 I'padnueckue MeTo bl pelIeHHs
UppaMOHAILHBIX YPaBHEHHN
62 I'paduueckue METOIbI peLICHUS
UppaloHaIbHBIX YPaBHEHUN
63 I'padnueckue MeTo bl pelIeHHs
ITOKa3aTEebHBIX YPABHEHUIN
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 ['paduueckne METOBI peICHHS
Jorapu(MUUECKUX YpaBHEHUI
66 I'paduueckue METOBI peLICHUS
norapu(pMUUECKUX HEPABEHCTB
67 I'padnueckue MeTo bl peleHNs
Jorapu(PMUIECKUX HEPABCHCTB
I'padmueckue MeTOABI peIICHUS
68 MOKa3aTeIbHbBIX U JTOTapu(PMUIECKUX
ypaBHEHUI
['paduueckne METOIBI pEeICHHS
69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUU




70

I'paduueckue MeTobI pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPaBEHCTB

71

I'paduyeckue MeToabl peleHus
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
HEPaBEHCTB

72

Konrponsnas pabdora: "MppanuoHaibHsle,
MoKa3aTeJbHbIE U JOrapupMHUUECKUe
HepaBeHCTBA"

73

KommuiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi OPMBI 3aIUCH
KOMILJIEKCHOTO YHCa

74

KommiekcHbie uncna. AnreOpandeckas u
TPUrOHOMETpHUEcKast pOPMBI 3aMUCU
KOMIUIEKCHOTO YHclia

75

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YHCJIAMU

76

ApudmeTrueckue oneparuu ¢
KOMIIIIEKCHBIMHU YU CJIaMHU

77

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM IJIOCKOCTH

78

N306pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOW TIOCKOCTH

79

®opwmyiia Myaspa. KopHu N-oii crenenu
13 KOMIUIEKCHOTO YHMCIIa

80

®opmyisia Myaspa. Kopuu N-oii ctenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI OJIA




peH_IeHI/ISI (1)I/ISI/I‘-ICCKI/IX nu FeOMeTpI/I‘-IeCKI/IX
3a7a4

Konrponbnas padora: "KomruiekcHbie

82 |
qrcna

83 HatypanbHpie u 11enpie gucia

84 HatypanbHble u Liesble uucia

85 [TpumeHeHrne MPU3HAKOB AETUMOCTH
LEJbIX YUCell

86 [IpumeHeHue MpU3HAKOB AETUMOCTH
IEJTBIX YUCEeIT

87 [TpumeHeHne MPU3HAKOB ACTUMOCTH
nensix uncena: HO u HOK

88 [TpuMeHeHHE TPU3HAKOB JACITUMOCTH
uensix yucen: HOJl u HOK

89 [TpumeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYIIIO

90 [TpuMmeHeHHEe TPU3HAKOB JACITUMOCTH
IEJTBIX YUCEII: OCTATKH 110 MOJTYJTIO
[TpumeHeHrne MPU3HAKOB ACTUMOCTH

91 LEeNbIX YUCelN: anroput™ EBknuaa ms
pelIeHus 3a/1a4 B LIEJIbIX YnCIax

92 Kontposnbnas pabota: "Teopust 1enbx
qucen"
CucremMa ¥ COBOKYITHOCTh YpaBHEHUH.

93 PaBHOCHWIIbHBIE CUCTEMBI U CUCTEMBI-
CJICJICTBUS

94 CucremMa 1 COBOKYITHOCTh YpaBHEHUH.

PaBHOCHIBHBIE CUCTEMBI M CHCTEMEI-




CIIEZICTBHUSI

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U

95
COBOKYITHOCTCHU pAallMOHAJIbHBIX YPABHCHUU

OCHOBHBIE METObI PELICHUS] CUCTEM U
96 COBOKYITHOCTEH MppaIrimOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
97 COBOKYITHOCTE MOKa3aTeIbHBIX
ypaBHEHUI

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIhHBIX
ypaBHEHUHU

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
99 COBOKYITHOCTEH JIoTapr(pMAIECKIX
YpaBHEHUI

OCHOBHBIE METOBI PEIICHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMHUIECKUX
ypaBHEHU

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3

101 pa3nMYHbIX 001acTell HAyKH U pealbHOM
KHU3HH, HHTEPIPETALUS OTYYEHHBIX
pEe3yIbTaToOB

[TpuMeHEeHHE CUCTEM K PEIICHUIO
MaTeMaTHUYeCKHX 3a7a4 U 3a7a4 U3

102 pa3IUYHBIX 00J1aCTeH HAYKU U PeaibHOU
KM3HH, HTHTEPIIPETALNS TIOTYICHHBIX
pe3yIbTaToOB




[IpuMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3NMYHbIX 001acTell HAyKH U peatbHOM
KHU3HU, MHTEPIPETAIUS TOTYyYECHHBIX
pE3yNbTaTOB
Kontponbnas padota: "Cuctembl

104 palMoHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
ypaBHEHHMH"

105 PanmonansHbIe ypaBHEHHSI C MTapaMeTpaMu

106 PanmonaneHble HEpaBeHCTBA C
napaMeTpaMu

107 PanronansHbIE CHCTEMBI ¢ TTapaMeTpaMu

108 HppanmoHansHble YpaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppanmoHanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napaMeTpaMu

111 ITokxazarenabHblE CUCTEMBI C IApaMETPaMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C TIapaMeTpaMu

113 Jlorapudmudeckne CUCTEMBI C
napaMeTpaMu

114 Tpuronomerpuueckue ypaBHEHUS C
napameTpamu

115 TpuroHoMmerprudecKkre HepaBeHCTBA C

napameTpamMu




116

TpuroHomeTpu4ecKkue CUCTEMBI C
rapaMeTpamu

117

[TocTpoenue u uccnegoBaHue
MaTEeMaTHYECKHX MOJIEeH pealbHbIX
CUTYallMi C TOMOIIbIO YPaBHEHUH C
napamMeTpamu

118

[TocTpoeHue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYallUi C IOMOIIBIO CUCTEM YpPaBHEHHI
C mapaMeTpaMu

119

[TocTpoeHue u ucciaenoBaHue
MaTEMATUUYCCKUX MOI[GHGﬁ PpCaJIbHBIX
CUTYallUi C OMOIIBIO CUCTEM YpPaBHEHHI
C mapaMeTpaMu

120

Kontponbnas padota: "3agaun ¢
napamerpamu”

121

122

[ToBTOpenue, 06061IeHNE,
cucTtemMaTusanus 3HaHui: "YpaBHenus"
[ToBTOpenwue, o600mIEeHNE,
cucTemMarusanys 3HaHuil: "YpaBHeHus"

123

[ToBTOpenue, 06061IEHNE,
cucTeMaTh3alus 3HaHui: "Y paBHEHHUS.
Cucremsbl ypaBHeHU"

124

[ToBTOpeHwue, 06001IeHNE,
cuctemaruszanus 3HaHuii: "HepaBencrsa"

125

[ToBTOpenme, 0600mIEeH e,
cucrtemaTusanus 3Hanuil: "Hepasencrtra"

126

[ToBTOpeHwme, 06001IeHNE,




cuctemaTusanus 3Hanuil: "Hepasencrtra"

[ToBTOpenwue, 06001IeHNE,

127 cucteMartuzanus 3Hanuil: "[IponsBogHas u 1 0
e€é npuMeHeHue"
[ToBTOpenue, 0600mEeH e,

128 cucteMartuzainus 3Hanuii: "[IponsBoanas u 1 0
e€ npuMeHeHue"
[ToBTOpeHme, 0600mIEeH S,

129 cucteMartuzanus 3Hanui: "[IponsBoanas u 1 0
e€ npuMeHeHue"
[ToBTOpeHwue, 06001IeHNE,

130 cUcTeMaTu3anus 3HaHuii: "HMHTerpai u ero 1 0
npuMeHeHue"

131 [ToBTOpenwue, o600mEeH e, 1 0
cucreMartu3anus 3Hanuit: "OyHkuun"

132 [ToBTOpenue, 060061IeHNE, 1 0
cuctemaTuzanus 3Hanuil: "OyHkuun"

133 [ToBTOpenwue, o600mEeH e, 1 0
cucreMartu3anus 3Hanuit: "Oynkuun"

134 HToroBast KOHTpOJIbHAs paboTra

135 HroroBast koHTpoIbHAs paboTa

136 [ToBTOpenue, o600mIEeHNE, 1 0
cHCTeMaTH3alus 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Marematuka. Anredpa 1 Hayana MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii [I.A., [Tonakos B.M.; nox penakuuei
[Tononsckoro B.E., O61iecTBO ¢ orpaHUnYe€HHON OTBETCTBEHHOCTHIO

N3 narensckuii ientp «BEHTAHA-I'PA®y; AxuimonepHoe 0011IeCTBO
«3parenbcTBO «lIpocBenieHne»

* Maremaruka. Anredpa 1 Hayana MaTeMaTHYeCcKoro ananmsa, 11 kmacc/
Mep3snsik A.I'., Homuposckuii [[.A., [Tonaxos B.M.; nox penakunei
[Toponsckoro B.E., O6miecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
M3 narensckuii ientp «BEHTAHA-TI'PA®»y; AxuimonepHoe 0011IeCTBO

«M3parenbcTBO «lIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA
yueOHuk 10 xi., Mepznsak AT

yueonuk 11 ki Mepansax ATl

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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