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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3y Uil HM3yYeHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpPOHbI, (POPMHpYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPyrux JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMynupyeT CBOM JOCTHXKEHUSI B MaTeMaTU4YecKoi opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS DKOHOMHKH M OOIIECTBEHHOH KHM3HH, IO3BOJISIET OPHEHTHUPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BAaTh WX TS
JAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEJIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSAMHU anreOpbl U MaTeMaTHYEeCKOTO aHaIn3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh HWCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTMBHOE M KPHUTHYECKOE
MBIIIUICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOydarouecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHHUS MAaTEMaTHYECKUX MOJENEeH pEaNbHBIX CHTYallud, WHTEPHPETAlMH TOJYyYECHHBIX
pelleHni, 3HAKOMSITCS C MpPUMEepaMy MaTeMaTH4YeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMAaTUIECKUMHU OTKPBITUSIMH U MIX aBTOPAMHU.

VYueOHbllt Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENBHBIM MOTEHIIMATIOM, KOTOPBIH
peanmu3yercsi Kak depe3 ydeOHBIM MaTepual, CHOCOOCTBYIOMIHMHA (HOPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneuupuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
NPOJIOJDKUTEIPHON  KOHIIGHTPAllMd ~ BHUMAHHS, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBIN pe3ysbTaT.

B ocHoBe merommku oOyueHHs anreOpe M HadalaM MaTEeMaTWYeCKOTO aHalHM3a JICKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B cTpykType yueOHOrO Kypca «Anredpa u Hauajga MaTeMaTUYeCKOr0 aHaJIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EPIKAaTEIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEHUs», «DyHKIUM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Havana MmaTemaTuueckoro aHanuza», «MHoxkecTBa 1
Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOAWYECKHE JHMHUU H3Yy4aloTCsl Ha MPOTSDKEHUH
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
Jpyra W TOCTENEHHO HAaChIIIasAChb HOBBIMU TeMaMH M paszjienaMu. JlaHHbBIH y4yeOHBIH Kypc
SBIISIETCST MHTETPATHUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe ColepKaHWe HECKOJIbKUX
MaTeMaTHUYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHau3,
TEOpHsl MHOXKECTB, MareMaTrhdeckas Jornka W apyrue. [lo mepe Toro kak oOyuarommecs
OBIIa/IEBalOT BcE Oosiee MIMPOKUM MaTeMaTHMYECKHM allapaTroM, y HHUX [OCIeI0BaTeIbHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOZETh peaTbHOM
CUTYyalluM, NMPUMEHATh 3HAHMS, MOJTY4YEHHBbIE NMPU HM3YYEHUH Y4eOHOro Kypca, A pelieHus
CaMOCTOSITENTEHO CPOPMYIMPOBAHHONW MaTeMaTHYeCKOH 3a7add, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass  JUHUS  «Yucna W BBIUMCIEGHMS)  3aBEpIIAET
(opMHpOBaHHE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOe OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpemHero odmiero odpa3oBaHUs 0co00€
BHUMaHUE yaemnseTcss (GOpMHPOBAHUIO HABBHIKOB PAIlMOHATBHBIX BBIYMCICHUH, BKIIOUYAIONINX B
ce0sl CIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBAThH YHCIOBBIC BRIPAKEHUS, pab0OTaTh C MAaTEMATHUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroNIMMCSI MHOXECTBA HATYpPaJbHBIX, LIEIBIX, PAllMOHAIBHBIX U
JIEMCTBUTENbHBIX YHCEI JOMOIHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B kKaxoMm 3 3Tux
MHO>KECTB PacCMaTPUBAIOTCSA CBOWCTBEHHBIE eMYy clielu(UYECKUe 3a/1auu U ONepaliu: JeIeHnue
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIBIX 4YHCEN, O0COOble CBOMCTBa
paloHaIbHBIX U UPPALMOHAIBHBIX UYMCeN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUCHUE
KOpHSL  HAaTypaJIbHOM  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  braromaps
MOCNIEAOBATEIbHOMY  PACIIMPEHHIO Kpyra HCHOJb3YeMbIX YHCET M  3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (pOopMHUpYyeTCs MpeACTaBIeHUE
0 €IMHCTBE MAaTEeMaTUKH KaK HAYKHU U €€ POJIM B MOCTPOCHUH MOJIENIEH pealbHOr0 MUPa, HIUPOKO
UCTIONIB3YIOTCS] 0000IICHIE U KOHKPETH3AIIHS.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEaJU3YeTCs] Ha MPOTSKEHUH BCEro OOy4YeHHs Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm pazzaene I[IporpamMmbl
MPEeyCMOTPEHO PEllIeHUE COOTBETCTBYIOIIMX 3aad. B pe3ynbrare oOydaromnuecs OBIaJ€BAlOT
pa3IMYHBIMU ~ METOJAaMHU  pEIICHUS PpPalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTeJbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
coaepxanux mapamerpsl. [lonmydeHHble YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX U HAMMCHBITUX 3HaYeHUN QyHKIWU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
palMOHATIBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKEHUH,
CoJlepKalluX CTemeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JaNbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJ1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToanueckass TuHUS «DyHKIMU U TpaUKU» TECHO MepervieTaeTcs ¢
JIpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOHM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U rpa)uKoOB, UCTIOIb30BaHUE
byHKIMI Ui pemieHusl 3aad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHMM aHAJM30M, TaK M C pElIeHWEM ypaBHEHUM W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHUE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXaTtbh (Gopmyramu
3aBUCUMOCTH MEXIY Pa3JIMUHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIWHUM HAleJIeH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONINX BBIPAXKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMH B Pa3audHol (dopme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wusyueHue crmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJICHUS, CHOCOOHOCTH K  OOOOIMIEHWI0O ©  KOHKPETH3allWH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepkarenbHas nmuHusa «Hadama maTeMaTHYecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK W MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0y4YaroIIiuMcs,
TaK KaK Yy HUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIHHI, OMPEaeTsITh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHWsI TmporeccoB. JlaHHas conaepkaTelbHas JHWHHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MaTEMaTHYECKUX MOJENEeH peabHbIX CUTYyalluii, MO03BOJSET
HaXOJUTh HaWIydlllee pEHIeHHEe B MPUKIATHBIX, B TOM YHCIE COIHUAIbHO-I)KOHOMUYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTHYECKOrO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0CTpaKTHOTO, (OPMATHLHO-JIOTHYECKOTO M KPEATHBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydarommecs



Y3HAIOT O BBIAAIOIIUXCS PE3yJbTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W TpeasaraioT Hamboiee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feiibl MAaTEMAaTUKH M €€ IMPHIOKEHHH, OHH
CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE TUCIUIIMHBI U UX MPUIIOKEHNUS B eAnHoe 1enoe. [loaromy
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIB30BaTh €ro JUIsl BBIPRKEHUS CBOUX MbICHe. [Jlpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C AJICMEHTAMHU MaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO
MBIIUICHHUS] 00YYaIOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKA KPUTUYCCKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayalla MaTEeMaTHYECKOTO aHAU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOpPbIE  IpPH3BaHBl  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB TOCTPOCHHS MOJENEH pPEalbHBIX CHUTYallMd, HCCICIOBAHUS ITHX
MOJIeNICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
MOJYYCHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUIETCHBI B KaXIbIM M3 Pa3[elioB MPOTPAMMBL,
MIOCKOJIBKY BECh MaTepuan y4eOHOro Kypca IMUPOKO HMCIOJIB3YeTCs JUIS PEIICHUS MPUKIAJIHBIX
3amad. [lpm pemeHnH peanbHBIX NPAKTUYECKUX  33had  OOydaromuecss pa3BHBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIB30BaTh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3MPOBATh MpodiiemMy. JlearenbHOCTh M0 (OPMHPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueGHOro Kypca «Anredpa 1 Hadyana MaTeMaTHYECKOTO aHAIN3a» OTBOIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).

BocnuraTtensHblil HOTeHLIMAN peaMeTa «Anredpa U Hauana aHaJIu3a» peaan3yeTcs
yepes:

o YCTAaHOBJICHHE JIOBEPUTEIbHBIX OTHOIIEHUH MEXAYy YUUTEIEM M €ro
YYEHHKaMH{, CHOCOOCTBYIOLIMX IMO3UTHUBHOMY BOCIPHATHIO YYaIIMMUCS TpeOOBaHUM M
pOChO yuuTess, MPUBJICUEHUIO UX BHUMAHUS K 00CYXJAaeMON Ha ypoke MH(pOpMaIuH,
AKTUBH3ALMM UX TT03HABATEIILHOMN 1€ATENbHOCTH;

o o0y /IeHUE IIKOJIBHUKOB COOJIIO[aTh HA YPOKE OOMICTIPUHSATHIE HOPMBI
MOBEJIEHUs, TMpaBwia OOUIEHHs CO CTapUMHU (YUYUTENSIMH) M CBEPCTHHKAMHU
(LLIKOIBHUKAMM ), TPUHIMITEI Y4€OHOM TUCIMITIIMHBI U CAMOOPTaHU3aIH;

J MpPUBJICYEHHE BHHUMaHUS OOy4yaloUMXCsi K ILIEHHOCTHOMY acCIEeKTy
M3y4yaeMbIX Ha ypOKax SIBICHUH, OpraHu3alus MX paboOThl C MOJydaeMOil Ha ypoke
COLIMAJIBHO 3HaYMMOW MH(OpMaIel — HHUIMUPOBAHHE ee 00CYXk/IeHHs!, BEICKAa3bIBAaHUS
00y4aronIMMICs] CBOETO MHEHHUSI 110 €€ MOBOJY, BRIPAOOTKH CBOETO K HEM OTHOIICHHUS;

. HCIOJIb30BaHNE BOCIHUTATEIbHBIX BO3MOXKHOCTEH copep)kKaHusl yueOHOro
npeaMera  4epe3  JIEMOHCTPALMIO  OOydyarolMMCs  NPUMEPOB  OTBETCTBEHHOTO,
IPaXkJJaHCKOTO IMOBEICHUS, MPOSBICHUSA YEJIOBEKOIIOOUS M 100pOCepaeUHOCTH, 4epes
noA0Op COOTBETCTBYIOUIMX TEKCTOB [UIA UTCHMSA, 3a1ad Uil PELICHHs], MPOOIEMHBIX
CUTyalU# 17151 00CYXKAECHUS B KJ1acce;

J NPUMEHEHHE Ha YpOKEe HHTEPAKTUBHBIX (OpPM pabOTHl OOYHarOLIUXCS:
MHTEIJIEKTYAIbHBIX UIP, CTUMYIHPYIOIIUX TO3HABATEIBbHYI0 MOTHUBALMIO IIKOJbHUKOB;
JUJIAaKTUYECKOrO Tearpa, IA€ IOJIyY€HHbIE HA YpPOKE 3HaHHUS OOBIIPBHIBAIOTCS B



TeaTpaibHBIX MOCTAaHOBKAX; MUCKYCCHH, KOTOpBIE NAIOT OOYYaIOUIMMCS BO3MOXHOCTh
MPUOOPECTHU OIBIT BEACHUSI KOHCTPYKTUBHOIO JIMAJIOra; IPYIIOBOM paboThl WM pabOThI
B [1apax, KOTOpbIE y4aT KOMaHJHOW padoTe U B3aUMOJEHCTBUIO C APYTUMU JI€TbMU;

. BKJIFOYEHHE B YPOK UI'POBBIX MPOLEAYP, KOTOPbIE IOMOTaOT NOAAEPKATh
MOTHUBAIMIO OOYYalOmUXCS K TOJNYYCHHIO 3HAHUHM, HANTKHBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJacce, MOMOTAI0T YCTaHOBJICHUIO TO0OpOXKenaTeabHOMI
arMocdepbl BO BpeMs YpOKa;

. opranuzanus  1medcTBa  MOTHBUPOBAaHHBIX M JPYIUPOBAHHBIX
o0Oyyaroniuxcsi HajJ HMX HEYCHEBAIOIUIUMHU OJHOKJIACCHUKAMH, MAAIOIIET0 IIKOJIbHUKAM
COLIMAJIBHO 3HAYMMBIN OIIBIT COTPYAHUUYECTBA U B3aUMHOM ITOMOIIY;

. VHULMMPOBAHWE M  TOJAEPKKA HCCIECAOBATEIbCKOM  JI€ATEIbHOCTU
oOyyaronuxcsi B paMKax pealu3allii MMH WHAUBUAYAJIbHBIX M  TPYIIOBBIX
HCCJIEZIOBATENILCKUX IIPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOXHOCTb IIPUOOPECTH HABBIK
CaMOCTOSITENILHOTO PEIIEHUSI TEOPETUYECKONW MpoOIeMbl, HABBIK TE€HEPUPOBAHUSA H
odopmieHns: COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO OTHOIICHHUS K UY)KUM HICSIM,
oopMIIEHHBIM B padoTax IPYrux HUccliefoBaTeliel, HABbIK MyOJIMYHOTO BBICTYIUICHUS
nepes ayIuTopue, apryMEeHTUPOBAaHUS U OTCTaUBaHUS CBOEH TOUKHU 3PEHMSL.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JleiicTBuTenbHBIC YKcIa. PalmoHaNbHBICE M WPpAlMOHAIBHBIC YHcTa. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAynb AEHCTBUTEIBLHOIO YHCIA UM €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIICHUS, IIpaBWJIa OKPYIJIEHWs, IPUKHUIKA U OLIEHKAa pe3yibTara
BBIYHCIICHUM.

Crenenp ¢ nenbM nokasateneM. bunom Heiotona. Mcnonp3oBanne moaxosmein popmbl
3alACU ACUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4d U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, perieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIEIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousneHsl OT OJHOM NEPEeMEHHOW. JleleHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodgduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

WppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PELICHHWS  HPPALHOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMeTpudeckue (opmynel. [Ipeobpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pewenne cucrem JIMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpUlbl 2X2, €ro reOMETPUYECKUM CMBICT W CBOWCTBA, BBIYUCICHHE €ro
3HAUEHUs, IPUMEHEHHUE OINPENETIUTENS IS PEIICHUs] CUCTEMBI JIMHEWHBIX ypaBHEHM. Pemenne
MPUKIIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBanne mocTpOeHHON
MOJIEIIY C TIOMOILBIO MAaTPHUILL U OIIPEACIUTEIEH.

[TocTpoeHrne MareMaTHYeCKUX MOJENEN peaabHOM CUTYallMd C ITOMOIIBIK) YPAaBHEHUH U
HepaBeHCTB. IIprMeHeHHne ypaBHEHUH M HEPAaBEHCTB K DPELIECHUI0 MAaTEMaTHMUYECKUX 3ahad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
¢ynkuuit. ['paduk pynkumuu. DnemeHTapHbIe TPpeodpazoBaHus rpauKOB PYHKIHIA.

OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd GyHkumu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTostHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMymMbl 1 MUHMUMYMBbl (pyHKIuu. Hanbombiiee 1 HauMeHblIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.



JluneliHasi, KBaJipaTU4YHas U JpoOHO-THHENHHas! GYHKIUU. DIEMEHTapHOE HCCIeI0BaHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennass pyHKUIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu Kak (QyHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnons3oBaHue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YKCJIOBOI'O apIyMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yeckoro aHajaimsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aIaHUs MOCIea0BaTeIbHOCTENH. MeToI MaTeMaTHYECKON
WHAYKUUA. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIIEI0BATEIbHOCTH. VICTOpUS BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluneliHbIl W SKCHOHEHIMaNbHBIM pocT. Yucino e. dopmyna CIO0XKHBIX MPOLEHTOB.
Hcrnonbs30BaHue NPOTrpeccuu Uil pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIHMI HENMPEPHIBHBIX HAa OTpe3ke. MeToa MHTEPBAJIOB JJISl PEHICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpepbIBHBIX (DYHKIIUM JJIsl pEHICHUS 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIUK. OnpeeneHne, TeOMETPUISCKUN U (PU3HIECKUN
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHU.

[TpousBoaHbIe Ar1eMeHTapHbIX QyHKUMN. [Ipon3BoaHast cymMMbl, IPOU3BEAEHUS, YACTHOTO
Y KOMITO3UIIMU (QYHKINH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONHCAaHMs PEaJbHBIX MPOLECCOB U
SBJICHUH, IIPU pEIIEHUH 33]a4 U3 APYIHX y4eOHBIX PEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KUIIACC

Yuciaa 1 BLIYMCIEHUS

HarypansHble u uenbie uucna. [IpumMeHeHWe NPU3HAKOB JEIMMOCTH IENbIX YHUCET,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, aliropuT™Ma EBKIMIa 7151 penieHuns 3aa4 B LEJIbIX YHCIIaxX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMILIEKCHOTO YHclia. ApumeTrndeckue onepanui ¢ KOMIUIEKCHBIME drciiaMu. M3o0paxenue
KOMILJIEKCHBIX YUCEN Ha KOOpAMHATHOU miiockocTtu. @opmyna Myaspa. Kopuu n-oit crenenu u3
KOMIUIEKCHOTO 4ucia. [[puMeHeHHe KOMIUIEKCHBIX YHCEN IS pEeHieHus (PU3NUEeCKUuX |
F€OMETPUUYECKHX 3a/1au.

YpaBHeHUsI M HEpaBEHCTBA

Cucrema 1 COBOKYIMHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
caeacTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHA C MOMOIIBI0 TPUTOHOMETPUUECKOU
OKPYXHOCTH. PellieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIBbHBIX U JIOTApU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METOBI PELICHUSI UPPAIMOHATILHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYINHOCTEH  PallMOHAJIBHBIX,
UPPALMOHATIbHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUECKUX ypaBHEHUI.

YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pEAIbHOM JKW3HM, HHTEPIpETalus MOTyYeHHBIX
pE3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk kommosunun QyHkuuii. 'eomerpuyeckue oOpas3bl ypaBHEHHI U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

['paduueckue MeTOAbl pELICHHS YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeTomabl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEHICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U peaabHON KHU3HU.

Hayana maTreMaTH4ecKoro aHajaimsa

[TpumeHeHne MPOU3BOIHOMN K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD M YKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OINpPENENIEHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyJaod WIn
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIEMEHTAPHBIX
dbyukuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpaia. BerauciieHue onpenenéHHoro nHrerpaina
no popmyne Herotona-Jleli6uuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKAEHUS IUIOLaJed IJIOCKUX (uryp u 00BEMOB
T€OMETPUYECKUX TEJl.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHU. MaTteMaTnueckoe MOAEINpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHIINaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  O0yYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICHCTBOBATH C COIMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIaHCKON UICHTUYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKax, TEXHOJOTUSIX, chepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIbHOCTHIO YUYEHOTrO, OCO3HAHMUE JUYHOTO BKJIAJla B MOCTPOCHHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHUS:

JCTETHYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHud, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM aCleKTaM Pa3jIuvyHbIX BUJOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATh MaTEMAaTHUECKHE 3HAHUSI B HHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MPHU 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccur W peanu3oBBIBATH COOCTBEHHBIE
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBICHHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHus 3a7ad B 00JIACTH OKPYXKAIOUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKU M OOIIECTBEHHOW MPAaKTUKH, NOHHMMaHHWE MAaTeMaTH4YeCKOW HaykHu Kak cdepbl
YeJIOBEUECKOU JIEATETbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH IS Pa3BUTHUS LIMBUIM3ALUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTH4YEeCKOU KYIbTYpPOU KaK CPEeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh TPOECKTHYIO U UCCIIEIOBATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYHIECTBEHHBbIE MMPHU3HAKH MAaTEMaTHYEeCKHMX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpeuus B (pakTax,
JNAHHBIX, HAONIOJCHUSIX W  YTBEPKACHMSIX, TNpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHNIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTHMKH, JCAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEbCTBA MATEMATHUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHS W BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3afaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUsI, (OPMYyITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAaHHOE,
dbopMHUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBAThH JIOCTOBEPHOCTDH MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETa HAa BOMPOC U IS
pEIICHUS 3a1a9H;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATh €€ B  pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMH TI0 CAMOCTOSATETHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01menue:

BOCHpI/IHI/IMaTL nu (bOpMy.HI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n neirsiMu
001IeHus, SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX W NMHChMEHHBIX
TCKCTaX, JaBaTb IOACHCHHA IIO XOIIy peH_ICHI/DI 3aJda4u, KOMMGHTHpOBaTL HOqueHHLIﬁ
pe3ynbTart;



B X0z€ OOCYXJEHHUS 33a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pelraeMoi 3a1auu, BBICKA3bIBATh MJCH, HAICJICHHBIC HA IOMCK PEIICHHUS, CONOCTABIATH CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU opme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMS, IMPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 337a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3alaud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX IIPOLIECCOB, HX pe3yJIbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOpPHIE MOIYT BO3HHUKHYTb IIPH PEIICHHH 3aladd, BHOCUTH
KOPPEKTHBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysbTara LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTYDKEHUS] MM HEIOCTHXKEHMsI pe3y/lIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYalIbHOW pabOThl Ipu
peleHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIATh
npoliecc M pe3yabTaT paboThl, 00001aTh MHEHUS! HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce oOydaromuiicsi MOMYYHT CIEAYIOIIUE TPEeIMETHBIC
pe3ynbTaThl IO OTJIEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa U Havaia
MaTEMAaTHYECKOI0 aHAIIN3a;

Yucia ¥ BLIYUCTIEHHUS

CBOOOJHO OMEPUPOBAThH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIepUONYECcKast
JIpo0b, MPOIEHTHI, MUPPAIMOHATHHOE YHCIIO, MHOXECTBA PAIlMOHATBHBIX M JACHCTBUTEIHHBIX
qucell, MOAYJb AEHCTBUTEIBLHOTO YHCIIA;

MPUMEHSATH IPOOU U MPOIEHTHI JIJIsl PEIICHUS TPUKIAAHBIX 33/1a4 U3 PA3IUIHBIX OTpacieit
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPHUOTMKEHHBIC BBIYHMCICHUSI, TIPaBUja OKPYIJICHUS, MPUKHUAKY U OILECHKY
pe3ynbTaTa BRIUYUCICHUN;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTEMEHb C IEJbIM IIOKa3aTelieM, HCIOJIb30BaTh
MOAXOANTYI0 (POpPMY 3aMUCH JIEHCTBUTENBHBIX YHCEN IJs PEIICHHs] MPaKTUYECKUX 3a1ad U
MPEJCTaBICHUS JAHHBIX;

CBOOOIHO OMEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYpPAIbHOM CTETICHU;

CBOOOJTHO OTIEpUPOBATH OHATHEM: CTEMEHB C PAIMOHAILHBIM MTOKa3aTelieM;



CBOOOJTHO OMEpUPOBATh MOHATUSAMH: JIorapudM dHcaa, ICCATUYHBIE M HaTypalbHbIC
JorapudMmebl;

CBOOOJTHO OIEpPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS M YPAaBHEHUSI-CIIEICTBHS, PABHOCHIIbHbIC HEPABEHCTBA,;

OPUMEHATh Pa3IMYHbIE METOJbl PELICHUS PAlMOHAJIBHBIX U JAPOOHO-PAMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ MHTEPBAJIOB JUJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOWICH OT OJHOW NEepeMEHHOW, MHOTOWIEH C
HeJbIMA KO3 QULIMEHTaMH, KOPHM MHOIOWIEHA, MPUMEHATh JEJIeHHEe MHOIowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 perienus 3anay;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpeAenuTeNb MaTpullbl 2 X 2 U €ro IreOMEeTpPUYECKUH CMBICIH, MCIONb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYMCIEHUS €ro 3HauY€HHsl, IPUMEHATh ONpPEASTUTENN A PelIeHUs
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJIEIMPOBATh peajbHbIE CUTYyallUd C IOMOIIbI) CHUCTEMBbI
JUHEWHBIX YpaBHEHWH, HCCIel10BaTh IIOCTPOEHHbIE MOJAEIM C IOMOILBIO MaTpull H
olnpeaenuTeNnel, THTEPIPETUPOBATh [TOJIyYE€HHBIN PE3yJIbTaT;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHus BbIPayKEHHIA;

BBIIOJHATh NPEOOPa30OBaHUsS YHMCIOBBIX BBIPAKEHUMN, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM I10Ka3aTelleM;

UCIOJIb30BaTh  CBOWCTBA JiorapumoB il IpeoOpa3oBaHUsl  JIOrapUPMUUECKUX
BBIPXKEHUI;

CBOOOAHO  ONEpUPOBaTh  MOHATUSIMM:  HMpPpPALlMOHAIbHBIE,  IOKa3aTeJIbHblE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, IPUMEHSATh
HeoOxoauMble (POPMYJIbI JIJIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATh BbIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHA U TPaPUKH:

CBOOOJTHO OMEpUPOBATh MOHATUAMHU: (YHKIHSA, CIOCOOBI 3alaHUs (YHKINHU, B3aUMHO
oOpaTtHble (QYHKIMHM, KOMHO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBHINOJHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU: O0OJACTh OIpeNeieHHs] U MHOKECTBO 3HAUYECHUU
GbyHKLIMY, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: YETHBIE M HEUYETHBIE (PYHKIMH, NEPUOAUYECKHE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl UM MHUHUMYMBI (YHKIUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne QYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATUAMU: CTEMEHHass (YHKIMS C HATypaJbHBIM U LEJIBIM
noKasaresnemM, rpaQuk cTelneHHOW (YHKIMM C HaTypalbHBIM U IIEJbIM IOKa3aTeleM, rpadux
KOpHsI N-0¥i CTEeTeHH KaK (PYHKIIMN 0OpaTHOM CTENEeH! C HaTypalbHbIM MIOKa3aTeleM;

ONEpUPOBATh MOHATHAMM: JIMHEWHAas, KBaJpaTW4Has U JApOOHO-IMHEHHas (yHKIMH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(PUKOB;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas GyHKLIUU, UX
CBO¥CTBA U IrpadMKH, UCIIOIB30BaTh UX IPAadUKH JUIsl PEIICHHs YPAaBHEHUIA;



CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUECKAs OKPYKHOCTb, OINpE/EICHUE
TPUTOHOMETPUUYECKUX (YHKLUI YHUCIOBOIO apIyMEHTa;

UCTIOJIBb30BaTh Ipaduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOLECCOB M 3aBUCHUMOCTEH NpHU
pELIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXy BEJINYNHAMUY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuPMeTHYecKas M TeOMETpUYecKas MpOrpeccus,
0eCcKOHEUHO yObIBarOLIasi FeOMETPUYECKasi POrPeCcCHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh PEACTABICHNE O KOHCTAHTE,

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMS] PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh HOHATHSAMH:  TOCJIEAOBATENBHOCTh,  CIIOCOOBI  3aJaHUS
IIOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOT0 aHaJIM3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIIMM, TOUKU pa3pbiBa rpaduxa
¢byHKIMH, aCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpOBATh MHOHATHEM: (DYHKIMs, HENpepbiBHas Ha OTpE3Ke, MPUMEHSATh
CBOWCTBA HEMIPEPHIBHBIX (DYHKUWH ISl pEILICHHS 3a1a4;

CBOOOJTHO ONEpUpOBaTh IOHATUAMHU: IepBas W BTOpass MPOMU3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BEINCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIWH, 3HATH TIPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCII0JIb30BaTh T€OMETPUUYECKUM U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIs peLLieHHs 3a/1ay.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHIMU: MHOXKECTBO, OIEpallMy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIllapaT JJIsl ONMCAHMS PEaJbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYTrUuX y4eOHBIX IPEAMETOB;

CBOOOJHO ONEpUpPOBaTh NOHSATUSIMU: OIpEAeNEHUuEe, Teopema, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JOKa3aTeJbCTBO, pPABHOCHIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIMiCs MOMYYUT CIEAYIOIIME NpeAMETHBIE
pe3yNbTaThl IO OTAENIBHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AnreOpa u Hayaia
MaTEMaTHUYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEpUPOBaTH MOHATUSAMH: HATypajbHOE W LEJ0€ YHCIO, MHOXECTBa
HaTypaJIbHbIX M LEJbIX YHUCEN, UCIOIb30BaTh MpU3HAKU Aenumoctu nensix yucen, HOJ[ u HOK
HaTypaJIbHBIX YMCEN AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnaa;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3aIIUChIBATh HATypaJibHbIE YKCIia
B Pa3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHUCIO U MHOXECTBO KOMILIEKCHBIX
quCell, MPEICTaBIsATh KOMIJICKCHBIE YHCIIa B aNreOpandeckoil ¥ TpUrOHOMETPUUECKO (opme,
BBITMOJHATH apu(METHUECKHE ONepalliy ¢ HUIMH U U300paxkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUpOBaTh  MOHATHSAMH:  HppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOILBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OINEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HEo0XoauMble (POPMYIIbI ISl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CHCTEMBI M CUCTEMBI-CIICIICTBUS, HAXOAUTh PELUICHHS CUCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABCHCTB;



pemiath paloHaJIbHbIe, HWpPpAIMOHANBHBIC, I[OKa3aTelbHbIE, JOorapudMUUYEcCKue U
TPUTOHOMETPUYECKHE YPABHCHHS U HEPABEHCTBA, COJICPIKAIINE MOYJIA U TTapaMeTPhI;

MPUMEHSTH TpadUIecKre METOIBI ISl PEIICHUs YPAaBHEHU M HEPABEHCTB, a TAKXKE 3a1a4
C IapaMeTpaMu;

MOJICTIMPOBATh pPEabHBIC CHTYAIlMM Ha S3bIKE alnreOphl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3a/Ja4ud, HCCIIEA0BATh IOCTPOCHHBIC
MOJICJIH C MCIIOJIb30BAHUEM armapaTa anreOpbl, HHTEPIPETUPOBATH MOJYICHHBIN PE3ybTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKH KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIH;

CTPOUTH T'EOMETPUUECKHE O0pa3bl YypaBHEHUW W HEPABEHCTB HA KOOPJIWHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPUICCKHUX (YHKIIHIA,

MPUMEHSTh QYHKIUU AJIE MOJICTTMPOBAHUS U UCCIIEIOBAHUS PEaTbHbBIX MPOLIECCOB.

Hauana MaTeMaTH4YeCKOIo aHAJIN3A:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (GYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOOJbIIIee U HAUMEHbIIIee 3HaYCHHS (YHKIIMU HEMTPEPHIBHON HAa OTPE3KE;

MCIIOJIB30BaTh MPOU3ZBOAHYIO JJISI HaXOXKICHUSI HAUTYUIIEro PEIICHUs] B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJs ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporiecca, 3a1aHHor0 POPMYJIION UITH TPauKoM,

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIA HHTETPa, HAXOIUTh
NepBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTerpan mo Qopmyrne HproToHa-
Jlelibuuma;

HAXOJIUTh TIJIOMIAIU TUIOCKUX (PUTYp U 00BEMBI TEJ C ITOMOIIBIO0 HHTETPaJia;

MMETh MPEJCTAaBICHUE O MAaTEMAaTHUUYECKOM MOJIETUPOBAHUU HA IMPUMEPE COCTABJICHUS
nudepeHInabHBIX YPaBHEHUIT;

peliaTh NPUKIAJHBIE 33[a4l, B TOM YHCJE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHAJIu3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacos DJIEKTPOHHbBIE
Ne (undposbie)
/i HaumeHoBaHue pa3/iejioB H TeM NPOrpPaMMbl Beero KOGHTPOJILHLIC 06pa30BATETbHbIE
padoThI pecypesI
1 MHOXeCTBO JICHCTBUTEIBHBIX YHCEIL. MHOI:O‘IJICHLI. Pauno§wLHble 24 1 http://www.math.ru
ypaBHEHHsI 1 HepaBeHCTBAa. CUCTEMBI TMHEHHBIX YpaBHEHHHA
2 Oyuknuu 1 rpadukn. CreneHHas QYHKIHS C [ETBIM TToKa3aTeieM 12 1 Eggxmozlnva;gun:u /
3 ApudmeTrueckuii KOpeHb N-oi cTeneHu. ppannoHaibHbIe 15 1 http://www.math.ru
ypaBHEHUS http://window.edu.ru/
4 [TokazarenpHas pynkuus. [lokazarenbHble ypaBHEHUS 10 1 Eggxmozlnva;gun:u /
5 Jlorapudmuueckas pynkuus. Jlorapupmudeckue ypaBHEeHHs 18 1 E::Bxxmévocqva;gun:u /
http://www.math.ru
6 Tpuronomerpruyeckue BoIpa)K€HUs U ypaBHEHUS 22 1 hitp://window.edu.ru/
7 [TocnenoBaTenbHOCTH M IPOTPECCUM 10 1 Eggxmonv?/aggurﬁu /
8 HenpepsiBable pynkiuu. [IponszBoanas 20 1 E::Bxxmévocqva;ngﬁu /
9 . http://www.math.ru
[ToBTOpEeHMEe, 06001IeHNE, cCUCTeMaTH3allusl 3HAHUN 5 2 hitp://window.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10
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11 KUIIACC

KoandyecTBO 4acoB

Ne
HaumeHoBaHue pa3esioB M TeM NPOrPaMMBbl
n/n pasi porp Beero KoHTpo.Ib}
padoThI
1 HccnenoBanue GyHKIHHA ¢ TOMOIIBIO TPOU3BOIHON 22 1
2 [TepBooOpa3Hast u HHTETpAI 12 1
3 ['paduku TpuroHoMeTpuYecKux PyHKUMMA. TpUronHomeTpuyeckue 14 1
HEPABCHCTBA
4 HppannoHalibHEIE, TOKa3aTeIbHBIC U JIOTAPUPMUICCKIEC 24 1
HEPaBEHCTBA
) Kommiekcubie uncna 10 1
6 HatypanbHble u 1enbie yrcia 10 1
7 CucreMsbl palloHaIbHBIX, UPPALMOHATBHBIX MTOKA3aTENbHbBIX U 12 1
Jorapu(pMHUUECKUX YpaBHEHHMA
8 3ajauu ¢ mapameTpaMmu 16 1
9 [ToBTOpEeHUe, 0000IICHNE, CHCTEeMAaTU3alNs 3HAHUN 16 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
MNOYPOYHOE INIJTIAHUPOBAHHUE
10 KJIACC
Ne aTa
Tema ypoka A
n/n U3y4YeHUS
1 [[MHOX€ECTBO, OTIeparii Hal MHOXXECTBAMHU U WX CBOMCTBA
2 Juarpammsl Diinepa-Benna
3 [TpruMeHEeHHEe TEOPETHKO-MHOKECTBEHHOTO arapaTa Jiyisl pereHUs
3a/1a4y
4 Pannonansueie yncna. OOBIKHOBEHHBIE U AECATUYHBIC APOOH,
MPOIEHTHI, OECKOHEYHBIC TICPUOHISCKUE IPOOH
5 Pannonansueie yncna. OOBIKHOBEHHBIC U AECATUYHBIC APOOH,

MIPOIICHTHI, OECKOHEYHBIC IEPHOIUUECKHUE TPOOH
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6 [Tpumenenue npoOei U IPOIEHTOB ISl peIISHUS TPUKIIATHBIX 3a/1a4

7 [Tpumenenue qpoOei U IPOIEHTOB sl peIICHUS TPUKIIAHBIX 33/1a4

8 JelictBuTenpHbIe yncia. PalimoHanbHbIe U MppalMOHAJIbHbIE YUCa

9 ApudmMeTHdecKkne oneparuu ¢ 1eHCTBUTEIILHBIMI YUCIIAMU

10 Mopynp JEMCTBUTEIBLHOTO YKMCIIA U €r0 CBOMCTBA

11 [TpubnmxEHHbIC BHIYUCIICHHUS, [paBUIIa OKPYIJIECHNUA, NPUKUIIKA
OIICHKA PE3YJIbTaTa BBIYNCICHUHN

12 OCHOBHBICU METO/IbI PEIICHUS IENIBIX B IPOOHO-PAIIMOHAILHBIX
YpaBHEHU U HEPABEHCTB

13 OCHOBHHG\I’ METO/IbI PEIICHUS LEIBIX U JPOOHO-PANMOHAIBEHBIX
YpaBHEHU U HEPABEHCTB

14 OCHOBHH% METO/IbI PEIICHUS LIEJIBIX U JPOOHO-PAMOHAIBHBIX
ypaBHEHUU U HEPABEHCTB

15 MHoOro4JIeHbI OT OJTHOHM MepeMeHHOMU. JleleHrne MHOToYIeHa Ha
MHOTOWIEH C ocTaTkoM. Teopema besy

16 MHorowieHsl ¢ nenbsiMu koddpdunrentamu. Teopema Buera

17 Pemienne cucreM IMHENHBIX YPABHEHUI

18 Pemienne cucreM IMHENHBIX YPABHEHUN
Martpuua cuctemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTPULIbL

19 2X2, ero reoMeTpUYECKUi CMBICI U CBOMCTBA; BRIYUCICHUE €TI0
3HAYCHHUS

20 OH[ie,I[eJ‘II/ITeJ'Ib MaTpHIIbl 2X2, €ro reOMEeTpUYECKUNA CMBICIT U
CBOMCTBA; BBIYUCIICHUE €TI0 3HAYCHUS

21 HpI/IMeHeIr\I’I/Ie OTIPENICTTUTEISI JITIs1 PEIICHUS] CUCTEMbI JTHHEHHBIX
YpaBHEHUU

22 Pemenue MPUKIA/HEIX 3324 C OMOLIbIO CHCTEMBbL JIMHEUHBIX
ypaBHEHUH

23 Pemenue HPUKJIA/HbIX 337121 © MOMOILBIO CHCTEMbI JTIMHEHHBIX
YpaBHEHUU

24 KonTponbnas pabota: "PannonansHble ypaBHEHUS U HEPABEHCTBA.
CucreMbl TUHEHHBIX YypaBHEHUN"

o5 OyHKIM, crocoOb! 3a1anus GyHKIMH. B3aumMHo oOpaTHbIE
byakuun. Komnoszunus GyHkimi

26 I'paduk Pynkiuu. dnementapusie mpeoOpazoBanus rpadhuKoB
byHKIMI

27 OO6nacTh onpeaeneHus © MHOXKECTBO 3HaueHU GyHKmu. Hymu
byakuun. [IpomMexxyTku 3HaK MOCTOSHCTBA

28 Yérasie n Heu€THbIe QyHKIMU. [leproaudyeckue GyHKIHN.
[TpoMex)yTKM MOHOTOHHOCTH ()YHKITUH

29 Makcumymbl 1 MUHUMYMBI QyHKIMHA. Hanbosmpiiiee 1 HauMeHsbIee
3Ha4YCeHHUE (PYHKITUU HA TIPOMEKYTKE

30 JluneliHast, KBaJpaTU4Hasi U IpOOHO-TUHEWHAs PYHKLIUU

31 DNeMEeHTapHOE UCCIIEIOBAHUE U TOCTPOCHHE TPa(UKOB ITHUX
byHKIHHA

32 DJIeMEHTapHOE UCCIIeIOBAaHUE U MTOCTPOCHHE TPA(hUKOB ITHX




byHKIMHA

33 Crenens ¢ nenbM nokasareneM. bunom Herotona

34 Crenens c 1enbIM nokaszareneM. bunom HeroTona

35 Crenennast GyHKIHUS C HATYpaJIbHBIM H LENbIM MOKa3aTenem. E¢
CBOIicTBa U rpaduk

36 Kontposbhas padora: "Crenennas ¢pynkuus. E€ cBolicTBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaIbHOM CTEIICHH U €T0 CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaIbHOM CTETICHH U €T0 CBOMCTBA

39 [TpeoOpazoBaHys YHCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIEHU U
KOpHH

40 [TpeoOpazoBaHys YHCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIEHU U
KOpHH

a1 [IpeoOpazoBaHus YUCIOBBIX BHIPAKECHHUN, COACPIKAIINX CTEIICHA U
KOpHHU

42 WpparnmonansHbie YPaBHEHIHS. OCHOBHBIE METOBI PELICHHS
UPPAIMOHATILHBIX YPABHCHHIMA

43 WppanmonansHsie YPaBHCHHS. OCHOBHBIE METO/BI PEIICHHS
UPPALMOHATILHBIX YPaBHEHHIM

44 WpparnmonansHbie YPaBHEHIHS. OCHOBHBIE METOBI PEUICHHS
UPPAIMOHATILHBIX YPABHCHHIMA

45 PaBHOCHIIbHBIE TIEPEX0/Ibl B PELICHUN UPPALIMOHANBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEX0/Ibl B PELICHUN HPPALIMOHAIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEX0/Ibl B PELICHUN HPPALIMOHAIBHBIX YPaBHEHUN

48 PaBHOCHIIbHBIE TIEPEX0/Ibl B PEIICHUN HPPAIIMOHANBHBIX YPaBHEHUN

49 CaoticTBa u rpaduK KOpHs N-0i CTeNeHH KaK (GyHKIIMH 0OpaTHOM
CTETICHU C HATYPaJIbHBIM ITOKa3aTelIeM

50 CgoiicTBa u rpaduk KOpHS N-0¥ cTeneHu Kak GyHKIIUU 00paTHON
CTETEeHH C HATYPaJIbHBIM MMOKa3aTeIeM

51 Kontponbnas padota: "CBoiicTBa 1 rpaduk KOpHsS N-OW CTENECHU.
WppauronanbHbie ypaBHEHHS"

52 Crenensb ¢ pallmOHaIBHBIM MTOKA3aTeNeM U e€ CBOWCTBA

53 Crernensb ¢ palinOHaIbHBIM MTOKa3aTeNeM U e€ CBOWCTBa

54 Crernensb ¢ pallnOHaIBHBIM MTOKA3aTeNeM U e€ CBOWCTBa

55 IToka3arenbHas (GyHKIMS, €€ CBOMCTBA U rpaduk

56 Hcnonp3oBanue rpaduka QyHKIMU IS pELIeHUs] ypaBHEHU I

S7 Hcnonp3oBanue rpaduka GyHKIUU OIS peLICHUS] YpaBHEHHM

58 [TokazarenbHbIE YPaBHEHHS. OCHOBHBIE METOBI PEIICHHS
MOKAa3aTeNbHBIX YpaBHEHUN

59 [TokazarenbHbIC YPABHEHIS. OCHOBHBIE METOBI PEUICHHS
MOKAa3aTeIbHBIX YPaBHEHUN

60 [TokazarenbHbIE YPaBHEHHS. OCHOBHBIE METOBI PEIICHUS
MOKAa3aTeNbHBIX YpaBHEHUN

61 KonTtponpHas pabora: "[lokazarensHas ¢pynkuus. [lokazarenpHbie

ypaBHeHHUA"




62

Jlorapudm uucna. CoiicTsa gorapudma

63 Jlorapudm uucna. CoiicTsa jgorapudma

64 Jlorapudm uncna. CoiicTBa Jorapudpma

65 JlecaTu4HbIE U HATYypaJIbHBIE JTOTapH(PMbI

66 JlecaTu4HbIE U HATYypaJIbHBIE JTOTapH(PMbI

67 [IpeobpazoBanue BHIpAKEHHIA, COAECPIKAIIMX JIOTAPU(MBI

68 [IpeobpazoBanue BBIpAKEHHIA, COACPIKAIIMX JIOTAPU(MBI

69 [IpeobpazoBanue BHIpAKEHHIA, COACPIKAIIMX JIOTAPU(MBI

70 Jlorapudmuueckas GhyHKIus, €€ CBONWCTBA U rpaduk

71 Jlorapudmuueckas GhyHKIus, €€ CBOHWCTBA U Ipaduk

72 Hcnonb3oBanue rpaduka GyHKIUU 1)1 pEIICHUsT ypaBHCHUI

73 Hcnons3oBanue rpaduka GyHKIUU AT pelICHUS YpaBHEHHA

74 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHUS
norapu(pMUUECKUX YpaBHEHHMA

75 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS
aorapu(pMUUECKUX YpaBHEHUH

76 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS
Jorapu(pMUUECKUX YpaBHEHUH

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUH JIOTAPH(PMUYECKUX YpaBHEHUH

78 PaBHOCHITBHBIE TIEPEXO/Ibl B PEIICHUH JIOTapH(PMUIECKUX YpaBHEHUI

79 KonTponbhas pabota: "Jlorapudmuyeckas GyHKIuS.
Jlorapugmuueckue ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YMCIIOBOTO apryMEHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC YUCIIOBOI'O apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOTO apryMeHTa

84 TpuronomeTrpuyeckas OKpy>KHOCTb, OIpeieTICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIOBOTO apryMEHTa

85 TpuroHomeTpuveckast OKpy>KHOCTB, OIIPECTICHHE
TPUTOHOMETPHUUYECKUX (PYHKLIUH YUCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYITBI

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI

90 [TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX BBIPAKECHUH

91 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN

92 [TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX BBIPAKECHUH

93 [Ipeobpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUI

94 Penienne TpUrOHOMETPUUECKUX YPAaBHEHUH

95 Penienne TpUrOHOMETPUUECKUX YPAaBHEHHH

96 Penienne TpUrOHOMETPUUECKUX YPAaBHEHUH

97 Penienne TpUrOHOMETPUUECKUX YPAaBHEHUH

98 Pemienne TpUTOHOMETPUYECKUX YPaBHEHHIA




99

Pelnienne TpuroHOMETpUYECKUX YPaBHEHUMN

100 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN

101 KonTponpHas padora: "TpI/IFOHONVIVGTpI/I‘-IeCKI/Ie BBIPAYKECHHS U
TPUTOHOMETPUUYECKUE YPABHEHMUS

102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS MOCIIE0BATENIBHOCTEH.
MeTtoa MaTeMaTH4eCKOi MHIYKIIUN

103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIIEA0BaTENFHOCTH. VcTOpHs
aHann3a 0ECKOHEYHO MaJlbIX

104 Apudmerrdeckas Iporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoHeuHo yObIBaOIIasi TeOMETPUYECKast TPOTPECCHUs

107 CymMma 6eckoHeuHO yOBIBaOIIEH reOMETPUIECKOi Mporpeccuu

108 JIMHENHBIN ¥ SKCHOHEHUMAIIbHBIA pocT. Yucio e. Popmyia CIOKHBIX
IPOLICHTOB

109 JIuHeNHBIN 1 SKCIIOHEHIMATIbHBIN pocT. Yucro e. @opMyrna CI0XKHBIX
IIPOIICHTOB

110 Hcnonp3oBaHne mporpeccuu Ui peuieHns peatbHbIX 3a1a4
IPUKJIAJHOTO XapakTepa

111 KoHntposbhas padota: "[locinenoBareabHOCTH U IpOrpeccun’”

112 HenpepriBHble GYHKIIMN U UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTH TpaguKOB HYHKIIHIA

114 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA OTPE3Ke

115 CoiicTBa (h)yHKIMI HETPEPHIBHBIX HA OTPE3Ke

116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

117 Meroa MHTEPBAJIOB JUISl pELIEHUST HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUJIsl pELIEHNSI HEPABEHCTB

119 [TpuMeHeHHEe CBOMCTB HEMPEPBIBHBIX (DYHKIMH JUI pelIeHns 3aa4

120 [TpuMeHeHHe CBOMCTB HEMPEPBIBHBIX (DYHKIMH JUI pelIeHns 3aa4

121 I[TepBas 1 BTOpas Npou3BOIHbIE (PYHKLIUU

122 Onpenenenue, reoOMETPUYECKUIA CMBICI TPOU3BOIHOM

123 Onpenenenue, GU3NUECKUN CMBICT IPOU3BOJHON

124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN

125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIINH

127 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKINN

198 [Tpon3BoHAS CYMMBI, TPOU3BEICHHUS, YACTHOTO H KOMIIO3HIIUT
byHKIMI

129 [IpousBoaHast CyMMBI, TPOU3BEIEHHSI, YACTHOT'O M KOMIIO3ULIUU
byHKIHHA

130 [IpousBoaHast CyMMBI, TPOU3BEIEHHSI, YACTHOT'O M KOMIIO3ULIUU
byHKIHHA

131 KonTponbnas pabota: "[IponsBognas"

132 [ToBTOpeHME, 0000MEHNe, cucTeMaTH3aIus 3HaHu: "Y paBHeHUs"

133 [TorTOpeHME, 0000MEeHNEe, cHCTeMaTH3aIus 3HaHUH: "D yHKIIN"




134 Hrorosast koHTpOIbHAs paboTa

135 Hrorosast koHTpoOIbHAs paboTa

136 [ToBTOpEeHUEe, 06001IeHNE, CCTEeMAaTH3aIUs 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME - 136

11 KITIACC

Ne ara
n/n Tema ypoka fll3y'—lennﬂ

1 [IpumeneHne MpoN3BOIHON K UCCIIEAOBAHHIO (DYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

2 [IpumMeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

3 [IpumeHeHre NPOM3BOIHON K UCCIEIOBAaHUIO (DYHKIIHIA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

4 [TpumMeneHre MpON3BOIHON K UCCIIEAOBAHHIO (DYHKINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

5 [TpumeHeHre mpOU3BOJHON K UCCIIeIOBaHUIO (QYHKIINHI Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

6 [IpumMeneHre MpON3BOIHON K UCCIIEAOBAHHIO (PYHKINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

7 HaxoxneHne HauboIbIIero ¥ HaMMEHbIIEro 3HaYeHHsI HeTIPEPhIBHOM
(GYHKIIMHM Ha OTpe3Ke

8 Haxoxaenne HanbombIIero 1 HauMEHbILIEr0 3HAYeHH s HETTPEPbIBHOM
(YHKLUHU Ha OTpe3Ke

9 Haxoxaenne HanbombIIero 1 HaMMEHbILIEro 3HaYeHHsI HETTPEPhIBHOM
(GYHKLUHU Ha OTpe3Ke

10 Haxosxnenne HauOobIero 1 HAMMEHbIIEro 3HaYeHUsI HeTPEPhIBHOM
(GYHKIIMHM Ha OTpe3Ke

11 Haxoxaenne HanbombIIero 1 HaMEHbILIEr0 3HaYeHHsI HETTPEPhIBHOM
(GYHKLUU Ha OTpe3Ke

12 Haxosxnenne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHUsI HeTPEPhIBHOM
(GYHKIIMHM Ha OTpe3Ke

13 [IpumeHeHne Mporu3BOIHOM ISl HAXOXKIACHHS HAWTYUILIEro peleHus
B IIPUKJIA/IHBIX 3a/1a4ax

14 [Ipumenenne Mpon3BOIHON ISl HAXOXKIACHHSI HAWTYUILErO PEILICHUs
B IIPUKJIAIHBIX 3a7a4ax

15 [Ipumenenne mpon3BOIHON ISl ONIPEEIIEHNS CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro GopMyJIoN UIH rpapuKoOM

16 [TprmMeHeHne MPOU3BOIHON IS ONPEEIIEHUs CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJJaHHOro GopMyInoil uin rpadukom

17 Komnozunus dhyHkImit

18 Komnoszurus dhyHkImit

19 Komnoszurus dhyHkImit

20 ['eomeTpuyeckue 00pa3pl ypaBHEHHUH HA KOOPIWHATHOMN TIIIOCKOCTH
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['eomeTpuyeckue 0Opa3pl ypaBHEHHUH HA KOOPIWHATHOMN TIIOCKOCTH

KoHntpoinbnas padora: "UccnenoBanue GyHKINNA ¢ TOMOIIBIO

22 “n
IPOM3BOIHOM

23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

o [TepBoobOpazubie anemeHTapHbIX GyHKIMi. [IpaBuia HaxoxaeHUS
epBOOOPA3HBIX

o5 [lepBooOpa3ubie anemeHTapHbIX QyHKIMA. [IpaBuna HaxoxaeHUs
epBOOOPa3HBIX

26 Nurterpan. ['eomeTprudeckuii CMbICI HHTErpaia

27 Brruncnenue onpenenénnoro unrerpana no ¢gpopmynie Herorona-
JleiiOHuna

8 Brruncnenue onpenenéaHoro naterpaia no Gpopmysne Herotona-
JleliOHuIIa

29 [Tpumenenne nHTErpaNa 1 HaXOKACHUS TUIOMIA/ICH TNIOCKUX (QHUTYD

30 [IpumeneHne nHTErpana 1t HaXOXKICHUS 00BEMOB FEOMETPUIECKHUX
TeN

31 [Tpumeps pemenuit AuddepeHnnaibHbIX YpaBHEHHMA

32 [Tpumeps pemeHuit AuddepeHnnaibHbIX YpaBHEHHMA

33 MaremaTrueckoe MOJEIUPOBAHKIE PEATbHBIX MTPOIECCOB C TOMOIIbIO
QG depeHIraIbHbIX YpaBHEHUN

34 Kontposbhas padora: "[lepBoobpasznas u uHTErpan”

35 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaduKu

36 Tpuronomerpuyeckue GYHKIHH, UX CBOWCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku

38 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu

40 Ot60p KOpHEH TPUTOHOMETPHYECKHX ypaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

a1 OT160p KOpHEH TPHTOHOMETPHECKHX YPaBHEHUH C MOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

42 Ot60p KOpHEH TPUTOHOMETPHYECKHX ypaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT160p KOpHEH TPHTOHOMETPHECKHX YpPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB

45 PemieHne TpuroHOMeTpUUECKUX HEPABEHCTB

46 Penienne TpUrOHOMETPUUECKUX HEPABEHCTB

47 Penienne TpUrOHOMETPUUECKUX HEPABEHCTB

48 KonTtponbhas padora: "['paduku TpuroHoMeTpu4ecKux (GyHKIUHA.
Tpuronomerpuyeckne HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIIEHUS TIOKA3aTEIIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIIEHUS TOKA3aTEIIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pEIIEHUS IOKA3aTEIbHBIX HEPABEHCTB




53

OcHOBHBIE METO/IbI PelIeHUs Jorapu(MUIECKUX HEPABEHCTB

54 OcHOBHBIE METO/IbI PelIeHUs Jorapu(PMUUECKUX HEPABCHCTB

55 OCHOBHBIE METO/IbI pelIeHUs JIorapu(hMUIECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IbI pelIeHUs JTorapu(HhMUIECKUX HEPABEHCTB

o7 OCHOBHBIE METO/Ibl PELLIEHUS] UPPALIMOHATIbHBIX HEPABEHCTB

58 OcCHOBHBIE METO/IbI PELLIEHUS] UPPALIMOHATILHBIX HEPABEHCTB

59 OcCHOBHBIE METO/IbI PELLIEHUS] UPPALIMOHATIbHBIX HEPABEHCTB

60 OcCHOBHBIE METO/IbI PELLICHUS] UPPALIMOHATILHBIX HEPABEHCTB

61 ['padmyeckue MeTOABI pelIeHHs] UPPALIMOHAIBHBIX YPaBHEHUN

62 ['padmyeckue METOABI pelIeHHs] UPPAMOHAIBHBIX YpaBHEHUN

63 I'padpraeckue METOIBI pelIeHUs MOKA3aTEIbHBIX YPaBHCHUI

64 ['padmyeckue METOABI pelICHHs MOKa3aTeNbHBIX HEPABEHCTB

65 ['padmyeckue METOABI pelIeHHs TOTapu(PMUIECKIX ypaBHEHUI

66 I'padpuaeckue MeTOIbI pemeHus JOTapu(dMUIECKUX HEPABEHCTB

67 ['padnueckue metozb! pereHus J1orapupMUIECKUX HEPABEHCTB

68 I'paduueckue MeTob! peleHus NoKa3aTelbHbIX U
Jorapu(pMUUECKUX YpaBHEHHMA

69 ['padmyeckue MeToAbI pelieHs MoKa3aTeNbHbIX U
norapu(pMHUECKUX YpaBHEHHMA

70 I'padmuueckue meTop! pereHus NoKa3aTelbHbIX U
Jorapu(pMHUECKUX HEPABEHCTB

71 ['padmyeckue MeToAbI pelIeHUs MoKa3aTeNbHbIX U
norapu(pMUUECKIX HEPABEHCTB

79 KonrtponbHas pabdora: "HppannoHaibHble, TOKa3aTeIbHbIE U
norapudmuueckre HepaBeHcTBa"

73 Kommiekcubie uncia. Anredpanueckast 1 TPUTOHOMETPUYECKAsS
(bopMBI 3aIIMICH KOMIIEKCHOT'O YHCIIa

74 KommnekcHble uncna. Anredpandeckasl 1 TPHrOHOMETpUYecKast
(b opMbI 3aIMCH KOMITJIEKCHOTO YHUCIIa

75 Apudmerndeckue onepanuu ¢ KOMILIEKCHBIMUA YUCITaMHU

76 Apudmerndeckue onepanuu ¢ KOMILIEKCHBIMUA YUCTIaMHU

77 N3obpaxenne KOMIJIEKCHBIX YHCENT Ha KOOPIWHATHOMN TUIOCKOCTH

78 N300pa’keHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOH MI0CKOCTH

79 ®opmyna Myaspa. Kopau N-0ii cTeneHu n3 KOMIIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oii cTeneHu n3 KOMIIEKCHOTO YHCIIa

81 [IpuMeHeHre KOMIIEKCHBIX YUCEeN JUTsl perieHus PU3nuecKux u
reOMEeTPUUECKUX 3aau

82 KonTponbhas pabota: "KommiekcHsie yncna'

83 HarypanbHble 1 11ebIe Yncia

84 HatypanbHble 1 1ensle yucia

85 [IpuMeHeHre TPU3HAKOB JAETMMOCTH HEJNbIX YUCell

86 [IpuMeHeHre TPU3HAKOB JAETMMOCTH HEJNbIX YUCell

87 [Ipumenenne npusHakoB aeaumoctu nensix yncena: HO u HOK

88 [Ipumenenne npusHakoB aenumoctu nensix yncen: HO u HOK




HpI/IMeHeHI/Ie IIPHU3HAKOB ACJIMMOCTHU LEJIBIX YUCEII: OCTATKHU 10

89
MO0

90 [IpuMeHeHne NPU3HAKOB AETMMOCTH IEJIBIX YUCEI: OCTATKH I10
MOJTYJIIO

91 [IpumMeHeHre NPU3HAKOB IETMMOCTH IIEIIBIX YUCEI: allTOPUTM
EBkima Juist pereHust 3a1a4 B LeJIbIX YUCIIax

92 KoHnTtposbHas padota: "Teopus menbix yncen"

93 Cucrema u COBOKYITHOCTb YpaBHEHU. PaBHOCHIIbHbBIE CUCTEMBI U
CHCTEMBI-CIICACTBHUS

94 CucremMa ¥ COBOKYIIHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEAICTBUS

95 OCHOBHBIE METO/IbI pelIeHUs CACTEM 1 COBOKYITHOCTEH
palMoOHATEHBIX YPaBHEHHH

9% OCHOBHBIE METO/IBI pelIeHUs CHCTEM 1 COBOKYITHOCTEH
UppaLMOHATIbHBIX YpPaBHEHUN

97 OCHOBHBIE METO/IBI pelICHUS CHCTEM | COBOKYITHOCTEH
[OKa3aTeIbHbIX YPaBHEHUN

98 OCHOBHBIE METO/IbI pelICHUS CACTEM 1 COBOKYITHOCTEH
MOKa3aTeIbHBIX YPaBHEHHUN

99 OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUUECKUX ypaBHEHUIN

100 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
norapu(pMHUECKUX YpaBHEHHMA
[IpuMeHeHme cuCTeM K PelICHUI0 MaTeMaTHIECKUX 3a1a4 U 3a/1a9 U3

101 pa3INYHbIX 001acTe HAYKU U pealibHOM KU3HH, HHTEpIpeTalus
MIOJTYYCHHBIX Pe3yJIbTaTOB
[TpuMeHeHHe cucTeM K pelIeHNI0 MaTeMaTHYeCKUX 3a1a4 U 3ajiay U3

102 pa3nuyHBIX 00JacTeil HAYKH U PEeATbHON KU3HU, HHTEPIPETAIHS
HOJYYEHHBIX Pe3yJIbTaToB
[TpuMeHeHNEe HEpaBEHCTB K PELICHUIO MaTeMAaTHYECKUX 3a/1a4 U

103 3a[a4 U3 Pa3IUIHbIX 00JIaCTel HAYKU U peasTbHOW )KU3HH,
MHTEpIpeTalus NOJYyYeHHBIX pe3yJIbTaToB

104 KontponsHas pabdora: "Cucremsl paliiOHAIbHBIX, HPPALIMOHAIBHBIX
MOKa3aTeNbHbIX U JIOrapu(MUUYECKUX YpaBHEHUN"

105 PanmonaneHbIE ypaBHEHHUS C TapaMeTpaMu

106 PanronanbHble HepaBeHCTBaA € TapaMeTpamMu

107 PanronaneHbIE CUCTEMBI ¢ TApaMETPAMU

108 WppanuoHanbHble ypaBHEHHUs, HEPABEHCTBA ¢ apaMeTpamMu

109 HppannoHalibHblE CUCTEMBI ¢ TApaMETPAMHU

110 [Toka3zaTenbHbIE YpaBHEHUs, HEPABEHCTBA C MapaMeTpaMu

111 [loka3arenpHble CUCTEMBI C TApAMETPAMU

112 Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu

113 Jlorapudmuueckue cuCTeMsl € mapaMeTpaMu

114 TpuroHomeTprdeckue ypaBHEHHs C HapaMeTpaMu

115 TpuroHomeTpruuecKkue HEPABEHCTBA C NAPAMETPAMM




116

TpuronomeTpuyecKkue CUCTEMBI C TapaMeTpaMu

HOCTpOGHI/IC Hn UCCIICA0OBAaHUEC MAaTEMATHYCCKHUX MO,Z[CJICP'I PEAIbHBIX

117 N N
CUTYaIUi C OMOIIBI0 YPABHEHUN C TTapaMeTpaMu
118 [TocTpoenue u ucciae0BaHNE MATEMAaTHYECKUX MOJIEIICH pealbHbIX
CUTYAalLMH C IOMOLIBIO CUCTEM YPABHEHUH C IapaAMETPaMHU
ITocTpoenne u ucciaegOBaHNE MaTEMAaTHUECKUX MOAEIEH pEAIbHBIX
119 . .
CUTYAIMH C TTOMOIIBIO CHCTEM YPaBHEHUH C TapaMeTpaMu
120 Kontposbhas pabdora: "3agauu ¢ napamerpamu’
He n
121 IToBTOpeHHE, 0000IIEHNE, CUCTEMAaTH3aIMs 3HAaHUMH: Y paBHEHUS
122 IToBTOpEHME, 0000IIEHUE, CCTeMaTH3alKsl 3HaHu: "Y paBHEeHU"
[ToBTOpenue, 0000IIEHNE, CUCTEMATU3ALINS 3HAHUI: ""Y paBHEHU.
123 ’ o
Cucremsbl ypaBHEHUH
124 IToBTOpEeHME, 0000IIEHUE, CCTeMaTH3alusl 3HaHuii: "HepaBeHncrna"
125 IToBTOpEeHME, 0000IIEHUE, cCcTeMaTH3anus 3Hanui: "HepaBeHncTaa"
126 IToBTOpeHme, 0000IIEHUE, ccTeMaTH3anus 3Hanui: "HepaBeHncraa"
197 [ToBTOpEeHHE, 0000IICHUE, ccTeMaTh3anus 3HaHui: "TIpousBogHas 1
e€ npuMeHeHue"
128 [ToBTOpenue, 0600IeHNE, cucTeMaTu3anus 3Hanuii: "[Ipon3BoaHas u
e€ npuMeHeHue"
129 [ToBTOpeHme, 0000IICHUE, ccTeMaTH3anus 3Hanui: "TIpousBogHas 1
e€ npuMeHeHue"
130 [ToBTOpEeHME, 0000IIEHUE, CHCTEeMaTH3alKsl 3HaHu: "VIHTerpai u ero
npuMeHeHue"
131 [ToBTOpenue, o6o0IIeHNe, cUcTeMaTH3aIKs 3HaHuit: "OyHKIUNn"
132 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanui: "OyHKImn"
133 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanui: "OyHKImn"
134 Hroroas koHTpoabHas pabora
135 HToroBast KOHTpOJbHAs paboTa
136 [ToBTOpeHue, 06001IeHNEe, cUCTeMaTH3alusl 3HAHU]

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME - 136




