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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHWs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroll CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIUNA pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSAMHU aireOpbl M MaTeMaTHYECKOrO0 aHaju3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKICHUS C MOMOUIBI0O MHAYKIIMU U PACCYkKIATh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone usydenus ydebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHann3a» OOyYarolIuecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] TMPHUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpIIpETalluk  TOJYYEHHBIX  pEIIeHUM, 3HAKOMATCS C  OpuMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcsi Kak uYepe3 Y4eOHBIM Marepualn, CrnocoOCTBYIOUIUN
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
JEATEIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3ynbTar.

B ocHoBe MeTtoguku oOydeHHs aiaredpe M HavyallaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Havajga MaTeMaTHYECKOTO
aHaJau3a» BBIJCIICHBI CIEIYIOIINE COAEPKATEIbHO-METOIMYECKUE TUHUM: «YHucina
U BhIUUCIEHU», « DYHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJEPKATEIbHO-METOANYECKHE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOyd4eHHsI Ha YpPOBHE CpeIHEro oOImero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTENEHHO HACHIMIAACh HOBBIMH TEMaMU W paszjaenamu. JaHHbIN
yu4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSATh 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHHH y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oouiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHs, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleunpuyecKkue 3aJaud M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJIEH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS O00O0OIIeHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXJOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUN C TIOMOIIBIO MPOW3BOJHOM, MPH PEIICHUM MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKUIUU.
Jlannast copep:karenbHas JTUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, & TaKXKE BBIPAXKECHUU,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeTOaUYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, X CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXAY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHoi. Ero m3yuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTUYECKUX, TaK U NPHUKIAIHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKy  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAUEHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpolueccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMabHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyyarouiuecs: y3HaIT O



BBIIAIOIIMXCSL pe3yJbTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U TpeiaraloT Hambosee YHUBEPCAIbHBIM S3BIK, OOBEIWHSIONIMN BCE pPa3/eibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U UCIOJIb30BATh €0 JJIsl BHIPAXKEHUSI CBOMX MBICIIECH.
JpyruM BaXHbIM TPHU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTUKH CIIOCOOCTBYET PpAa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4Jarommxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTr0 MOJEIMPOBAHUSA, KOTOpbIE IpPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTYyalluii, WCCIEAOBAHMS 3TUX MOJENEH C IMOMONIBIO ammapara ajiredopbl H
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXK/IbIM U3 pa3/iesoB MPOrpaMMbl, MOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIaIHbIX 3axad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEMaTUYECKOrO aHaJIU3a».

Ha wu3yuenne yueOHOro kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
ananuza» otBoautcst 204 yaca: B 10 kimacce — 102 gaca (3 vaca B Heneno), B 11
kiacce — 102 yaca (3 yaca B HeZEI0).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUSA

Pannonanbupie uncia. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble Mnepuoanyueckue Apoou. I[IpumeHeHue apoOGedt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMU.  Moayib
JEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYKMCIICHUS, PABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hberotona. Hcenmonbe3oBaHue
NOAXOASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJibHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METObI PEIICHUS LETbIX U IPOOHO-PALIMOHATIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIBIMU
kodpdunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/IbI pelieHus
MppalMOHATIBHBIX YPABHCHUMN.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmmueckue ypaBHEHUSI. OcHOBHBIC METOJIbI penieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpu4eCKuX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHMl. OrnpenenuTenb MaTpullbl 2X2, €ro TeOMETPUYECKHI CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPHIL U ONPEIETUTENCH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afaHus (yHKIUU. B3anMmHO o00paTHBIE (QYyHKIHU.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonmocTossHCTBA. UETHbIe 1 Heu€THBIe pyHKUUU. [leproauyeckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas (QyHKIMS ¢ HATypajdbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUIMNA 151 peLIEHUs YPABHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maremMaTH4ecKoro aHajimsa

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHMs ITOCJICAOBATEIbLHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U1 reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOILIEH reOMETPUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CI0KHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTrPeccUU JUIsl PELIEHUs pealbHbIX —3aaady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBHble GyHKIIMM W WX CBOMCTBA. TOYKM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui U
busznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KVIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1ee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa s perneHus
3a/1ay B LEJbIX YHCIIAX.

KomnnekcHble uymcna. AnreOpanyeckas W TpPUTOHOMETpHUUYECKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIICHHs] (PU3HMUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaALMOHATIbHBIX, IOKA3aTEeIbHBIX U JIOTAPU(PMUUECKIX YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YyIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTrUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYIION WU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus nepBOOOPa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHrne WHTErpajna ajisi HaXOXKJIEHUS IUIOIAeHl IMIocKuX ¢Guryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBLIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKaX, TEXHOJOTrusXx, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKh U JEATEIbHOCThIO YYEHOrO0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, 0OCO3HaHME TJIOOATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIIeM, OPHUECHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM MO3HAHMUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe el CTBUS

ba3oBble jornueckme geiicTBUs:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /1711 000OIICHUS U CPaBHEHHUSI, KPUTEPUH MTPOBOAMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEHUHSI
B (pakTax, JaHHBIX, HAOIIOJCHHUIX W YTBEPKIACHUSAX, MpeIaraT KPUTESPUH IJIS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKIACHUI
(IpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBaTh apTyMEHTAIINIO, IIPUBOIUTE MIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHUS] U BBIBOJBI IO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMYHbIX (Popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE yYeOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKAaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO X0y PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJibTar;

B X0Ji¢ 0OCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOMN TEMBI,
npoOJjieMbl, pelraeMoil 3a7adyu, BBICKA3bIBaTh WJCH, HAICJICHHbIE Ha TOUCK
pEelIeHUs, COIOCTaBIIATh CBOM CYXKACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1ad
MPE3EHTAIlUN U OCOOEHHOCTEH ayTUTOPHHU.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacmpeneisiarh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PE3yIbTaThl MO OTMEJIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pALMOHAIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHHOIO YHUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBRIYNCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY PE3yJIbTaTa BbIYUCIICHU;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3allMCU JEHCTBUTENBHBIX YUCEI ISl PeIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YHCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIeHus 3a/1a4;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEaJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppAIlMOHAJIbHBIC, MOKa3aTeIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHMUIA;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAHUEM alllapara anreopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINIH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KakK (DYHKIHH OOpaTHOM CTENEHU C
HaTypaJIbHbIM IOKa3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA M rpaduKH, HCIOJB30BATh MX TpaQUKHU JJIs PEIICHHS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 APYrMX y4EeOHBIX MPEIMETOB M pEeaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKasi Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JJIsi PEIIECHUs pealbHbIX 3aJlad MPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEe0BATEIbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCJIEJOBATEIBLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHSATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTUIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOJIHO ONEpUPOBaTh TMOHATUSIMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKIE ONepaIii ¢ HUMUA H
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpU pEUICHUU TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCIOBUIO 3aJayH,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJu3a:

MCITOJIB30BATh MPOU3BOIHYIO JIJISI UCCIICOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO [UJII HAXOXKICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COUUAIbHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHsS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTAPHbIX (YHKUMHA U BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pasoBare/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 18 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 9 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if cTENeHN. 10 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 8 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 14 1
JlorapudmMuueckue ypaBHEHHs
6 TpuronomeTpruyeckue BeIpakeHUS U 15 1
yYpaBHEHUs
7 [TocnenoBaTeTbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 14
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 4 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (umdposbie)
n/n MPOrpaMMbl Bcero Konrpoarieie  Ipakriieckue odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 18 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 10 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 10 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHBIC U 20 1
norapuMUYECKHe HEPABCHCTBA
5 KommnekcHble uncna
6 HatypanbHble u 1ienble uncia
CucTeMbl pallMOHAJIBHBIX, HPPAlMOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 8 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 12 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue Aara unppospie
Bcero U3y4YeHH S o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 MHOXeCTBO, ornepaluy HajJ MHOKECTBAMH 1 1 05.09
ux cBoiictea. JlnarpamMmel Ditnepa-Benna '
5 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 06.09
anmnapara J1Js pelleHus 3a1au
Panmonaneublie yncia. OObIKHOBEHHBIE U
3 JECATUYHBIC IPOOH, TIPOLICHTHI, 1 07.09
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
4 [Ipumenenue apobeii u NPOLEHTOB IS 1 12.09
perieHust TPUKJIaAHBIX 33729
5 [Tpumenenue apobeii 1 IPOIEHTOB IS 1 13.09
perieHust MPUKJIaAHBIX 3a7a9
JerictBurensHble yncna. PanronanbHbie U
6 uppalyoHaibHble uncia. ApupmeTuyeckue 1 14.09
ONepalny C JeHCTBUTEIIbHBIMU YHCIIAMU
5 Moilym, JEWCTBUTEIBLHOIO YHCIIA U €T0 1 19.09
CBOICTBA
[TpubmmxEHHBIC BEIYMCIICHHUS], IPABHIIA
8 OKpYTJIEHU, IPUKUKA U OLIEHKA pe3yiIbTara 1 20.09
BBIYMCIICHHU I
9 OCHOBHBIE METO/IbI pEUIEHHUS LETbIX U 1 21.09

IpoOHO-paLlMOHATIBHBIX YPABHEHUH U




HEPABEHCTB

10

11

12

OcCHOBHBIE METOBI PELICHUS LENbIX U
TpOOHO-pallMOHATBHBIX YPABHEHUHN U
HEPaBEHCTB

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrO4YJIeHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ HeabMu KodhuiineHTamu.
Teopema Buera

26.09

27.09

28.09

13

14

15

Pemrenne cucreM TMHEHHBIX YpaBHEHUI

Martpuliia CUCTEMBI JINHEHHBIX YPaBHEHUH.
Onpenenurtenb MaTpUIBI 2X2, €ro
F€OMETPUUYECKHI CMBICT M CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

IIpuMeHeHHe onpenenuTens s peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

03.10

04.10

05.10

16

17

18

Pemrenne npukiiagHpIxX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU

Perenne npukiiagHbIX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU
KonTtpouabHnas padora: "PannonajbHblie

YPaBHeHMs M HepaBeHcTBa. CucTeMbl
JINHEHHBIX ypaBHeHHil"

10.10

11.10

12.10

19

OyHKIMS, CIOCOOBI 3aJaHUS PYHKIIUH.
B3aumno o6patusie pyHkiun. Kommnosumus

¢bynkuuit. I'paduk pyHKIMU. DneMeHTapHbIE

npeoOpa3oBanus rpaguKoB QyHKIMN

17.10

20

OO6macTh onpeesieHuss © MHOKXECTBO

18.10




3HadeHuil pyHkuuu. Hynu QyHkmm.
[TpoMeXyTKH 3HAK IIOCTOSIHCTBA

UérHble 1 HEYETHBIC (PYHKITHH.

21 [epuonnueckue Gpynkuuu. [IpomexyTku 19.10
MOHOTOHHOCTH (DYHKITHH
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.

22 HauOosnpiiee 1 HauMeHblee 3HaYCHNE 24.10
(GyHKINN Ha TPOMEXKYTKE

93 JII/IHefIHaﬂ, KBaJ[paTH4Has U JpOoOHO- 25 10
JTUHEHHas QpyHKIUH

24 DeMEeHTapHOEe UCCIIEIOBAaHUE U ITIOCTPOCHUE 26.10
rpaduKoB 3TUX HYHKIUI

o5 Crenens ¢ nenslM nokasareneM. buaom 0711
Herorona

26 CrenenHast GyHKLUS C HATYPAJIbHBIM U 08.11
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

97 KounrtpoJabnas patdora: "Crenennas 09.11
¢pynkuus. E€ cBoiicTtBa u rpapux"

08 Apudmernueckuit VKopeHb HaTypaJIbHOU 1411
CTETEHU U €ro CBOWCTBA

29 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 1511
COJIEpIKAIMX CTENEHU U KOPHU

30 [Ipeo6pa3oBaHUs YUCIIOBBIX BbIPAXKEHHIH, 16.11
COJIep KaIlNX CTENEeHH U KOPHU
Wppanmonanssble ypaBHeHUd. OCHOBHbIE

31 METOABI PEIICHNS UPPALIIOHAIBHBIX 21.11
YpaBHEHU

32 WppanmonansHble ypaBHeHUs. OCHOBHbIE 22.11




METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU

33 . 23.11
HMPPALMOHAIIBHBIX YPABHEHUN

34 PaBHOCHIIBHBIE IEpEXOABI B ]i)eH_IeHI/II/I 28 11
UPPALMOHAIIBHBIX YPABHEHUN
CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK

35 GyHKIIUM 00paTHOM CTENEHU C HaTypaIbHBIM 29.11
[I0Ka3aTenemM
CBoiicTBa 1 rpadK KOpHS N-0i CTETIEHU KaK

36 ¢byHKIMK 0OpaTHOM CTENEHH C HATYpAIbHBIM 30.11
IIOKa3aTeneM
KounrtpoJabHnas padora: "CBoiicTBa n

37 rpaguk KOpHs N-0i CTeneHH. 05.12
HppaunuonajbHbie ypaBHeHus"

38 CTeiIeHL C pallMOHAJIBHBIM IOKa3aTeleM U €€ 06.12
CBOMCTBA

39 CTeiIeHL C pallMOHAJIBHBIM IOKa3aTeeM U eé 07.12
CBOMCTBA

40 [TokazatenpHas GyHKIMS, €€ CBOWCTBA U 1212
rpaduk

a1 Hcnonb3oBanue rpaduka GyHKIMM 115 13.12
pelIeHusl ypaBHEHUI

42 Hcnonb3oBanue rpaduka GyHKIUU A5 1412
peuieHus: ypaBHEHH
IlokazarenbHble ypaBHEHUA. OCHOBHBIE

43 METOMBI PEIICHUS IT0Ka3aTEIbHBIX 19.12

ypaBHEHUU




[TokazaTenbHbie ypaBHeHU. OCHOBHbBIE

44 METOJbI PEIIEHUS TTOKA3aTEIbHBIX 1 20.12
YpaBHEHUU
K oora: "I1
45 OHTpPOJIbHas1 padoTa oka3arejbHasi 1 2112
¢pynxnusa. [lokazarenbHble ypaBHeHus '
46 Jlorapudwm yucna. CoiicTsa jorapudpma 1 26.12
47 Jlorapudwm gucna. CpolicTsa iorapugpma 1 27.12
48 JlecsiTuuHbIC U HATYpaJIbHBIE TOTapU(PMBI 1 28.12
49 JlecsiTuuHbIC U HATYpaJIbHBIC JTOTapU(PMBbI 1 09.01
[Ipeo6 i
50 peoOpa3oBaHUE BBIPAXKEHUN, CONEPHKAIINX 1 10.01
norapu@mbl
51 [Ipeobpa3oBaHue BbIpaKEHH, COIEPIKALTIX 1 1101
norapu@mbl
59 Jlorapudmuueckas pyHkuus, e€ cBoNCTBa 1 16.01
u rpaduk
1 N .
53 orapudmuueckas GyHKIuUsA, €€ CBOHCTBA 1 17.01
U rpaduk
54 Hcnons3zoBanue FpafI)I/IKa byHKIIMY A5 1 18.01
peuleHus: ypaBHEeHU I
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
55 METO/Ibl pelIeHUs JorapuPpMUUECKUX 1 23.01
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
56 METO/Ibl pelIeHUs JorapuPpMUUECKUX 1 24.01
YpaBHEHUI
PaBHOCHIIbHBIE TIEPEXOBI B PELICHUHT
57 DEXOZIPL B pE 1 25.01
norapuMUYECKUX ypaBHEHUI
58 PaBHOCUITbHBIE TIEPEXO/IBI B PEIICHUN 1 30.01




Jorapu(pMHUUECKUX YpaBHEHUN

KonTpoabHas pabora:

59 "Jlorapupmuueckasi pyHkums. 31.01
Jlorapudgmnueckune ypapHenus"
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

60 y Y 01.02
YKCIJIOBOI'O apryMeHTa
CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC

61 4 Y 06.02
YKCIIOBOT'O apryMeHTa
ApKcuHyC, apKKOCUHYC U apKTaHI'€HC

62 PIECHIYE, 4P yemap 07.02
YKCJIOBOTO apryMeHTa
ApKcuHyC, apKKOCUHYC U apKTaHI'€HC

63 PIECHIEYE, &b yerap 08.02
YKCIIOBOI'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

64 OITpeIeJICHNE TPUTOHOMETPUUECKHUX 13.02
(GYHKIMN YHCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

65 OITpeIeJICHUE TPUTOHOMETPUUECKHUX 14.02
(GyHKIIMI YKCIOBOTO apryMeHTa

66 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 15.02

67 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 20.02
[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

68 Peobpasor P P 21.02
BBIpAKEHU N
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

69 beobpasor p p 22.02
BBIPAKEHUN

70 Pemrenne TpuroHoMeTpru4EeCKUX ypaBHEHUN 27.02

71 PelreHne TpUroHOMETPUYECKUX YPAaBHEHUU 28.02

72 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 29.02




73

Pemrenne TpUroHOMETpUYECKUX YPaBHEHUU

KonTpoabHas pabora:

74 "TpuronomMerpuyecKue BbIpa:KeHUs U 05.03
TPUTOHOMETPHYECKHEe yPpaBHeHus "
[TocnengoBarenbHOCTH, CLIOCOOBI 3a1aHUS

75 nocienoBaTelbHOCTER. MeTon 06.03
MaTeMaTU4eCKOW NHIYKLIUU
MOHOTOHHBIE U OTPaHUYEHHbIE

76 MOCJIEA0BATENBHOCTU. IcTOpHS aHanmn3a 07.03
OECKOHEYHO MaJbIX

77 Apudmernaeckas mporpeccus 12.03

78 I'eomeTpuueckas mporpeccust 13.03

29 BeckoneuHo yObIBaromasi reOMeTpUIecKast 14.03
porpeccust

80 Cymma 6eCK0HeV11H0 yOBIBarOIICH 19.03
r€OMETPUYECKON ITPOTPECCUH

81 JIMHENHBIN U DKCIIOHEHIIMAIIBHBIA POCT. 90.03
Hucno e. DopMyna CI0KHBIX IPOLIEHTOB

82 JIMHENHBIN ¥ SKCIOHEHIMAIIBHBIA POCT. 21.03
Hucno e. DopmMyra CI0KHBIX MPOLEHTOB

83 Hcnonb3oBanue nporpeccuu AJist peleHus 02.04
peanbHBIX 3a/1a4 NIPUKJIAJHOIO Xapakrepa

84 KonTtpoabsnas pabora: 03.04
"IlocienoBaTeJbHOCTH M NIporpeccun’’

85 HenpepriBHble GyHKIIMN U UX CBOWCTBA 04.04

86 Touka pevlspLIBa. AcuMITOTHI TpaUKOB 09.04
byHKIUH

87 CgoiicTBa GyHKIIUN HETIPEPHIBHBIX Ha 10.04




OTpe3Ke

MeTOI[ HWHTEPBAJIOB JJIA pCHICHUSA

88 11.04
HEPABCHCTB
[IpumeHneHne CBOMCTB HEMPEPHIBHBIX

89 PrMEHe bep 16.04
GbyHKIUH 1715 peteHus 3a1a4y

90 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU 17.04
Omnpenenenue, TeOMETPUIECKUN CMBICIT

91 PEACICHIE P 18.04
MIPOU3BOTHOM
Omnpenenenue, GPU3HYECKUH CMBICT

92 peneeine, ¢ 23.04
MIPOU3BOTHOM
YpaBHeHHE KacaTelbHOU K rpauk

93 P paiicy 24.04
byHKIIUN
VYpaBHeHHEe KacaTeIbHOU K rpadux

94 P rpaguky 25.04
byHKIIUN

95 [Ipon3BoiHBIE AIEMEHTAPHBIX PYHKINN 30.04
[IpousBoHAs CyMMBI, TPOU3BEACHHUS,

9 POHSBOATIA €Y POHBBEALT 07.05
JaCTHOTO ¥ KOMITO3HIINU ()yHKITHI
[IpousBoHAsS CyMMBI, TPOU3BEACHHUS,

97 POTSBOMHA €Y POTSBEACE 08.05
YaCTHOTO M KOMITO3ULIUU (YHKITHI

98 KonTtpouabHnas padora: "IlpousBognasn" 14.05
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUU IO anredpe U Havasam

99 P 15.05
MAaTeMaTUYECKOTo aHainu3a 3a Kkypc 10
KJlacca
[ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HAHUU IO airedpe U Havasam

100 P 16.05

MAaTEMaTUUCCKOTO aHaJIN3a 3a KYpC 10
KJ1acca




101 HToroBast KOHTpOJIbHAs paboTa 1 21.05
102 HOBTOPCHI/IC, 000011IeHNEe, CUCTEMATH3AIUS 1 22051161
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne nNpou3BOIHON K
UCCIIEIOBAaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCJIEIOBAaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
1 DKCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
UCCIIEI0BaHMIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IprMeHeHne nNpou3BOIHOM K
MCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN
(GyHKLIUHU Ha OTpe3Ke

Haxoxnenue HanOOJIbIIETO U




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
(GyHKLUHU Ha OTpe3Ke

10

11

Haxoxxnenne HanOobIIero u
HAMMEHBIIIETO 3HAYEHUS HEITPEPBIBHOM
(byHKIMHU HAa OTpE3Ke

Haxoxnenne HanOoIbIIero u
HAMMEHBIIETO 3HAUYCHUS HETIPEPHIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHUS HEIIPEPBIBHOM
(GYHKIIMH Ha OTpE3Ke

12

[IpuMeHeHne Npon3BOHON IS
HaXO0KJICHUS HaWTy4Ilero peeHus B
HPUKIIAJHBIX 331a4ax

13

[Ipumenenre npou3BOIHON IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

IIprMmeneHre nporu3BOIHOMN ISt
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION UITH
rpaduxom

Komnosunus ¢pyHkuumit

16

Kommozwurust ¢pyHKImii

17

18

I'eomeTrpuueckue oOpa3bl ypaBHEHHIA Ha
KOOPJAMHATHOM IIOCKOCTH

KonTpoubnas padora: "Hccienosanue
(yHKIHIT ¢ TOMOIILIO POU3BOAHOM "

19

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO




epBOOOPA3HBIX

[TepBooOpazHbIe 371eMEHTAPHBIX (HYHKIHUIL.

20 [IpaBuna Hax0XIEHHS IEPBOOOPA3HBIX

91 Nurterpan. ['eomeTprudeckuii CMbICT
UHTErpana

99 Brluncnenue onpenenéHHoro MHTerpaia 1o
dopmyne Herorona-JIeiionuia

93 Boruucnenue onpeaenéHHOro MHTErpasa 1mno
dopmyne Herorona-Jleiionuia

24 [TpuMeHeHne MHTErpaa A HAXOXKACHUS
IIoIaAeH IIOCKUX GuUryp

o5 [Tpumeps! pemennii mudepeHraTbHbIX
ypaBHEHUI

26 [Tpumeps! pemiennii quddepeHnnanbHbIX
ypaBHEHUU
MaremaTHuecKoe MOJIeIIUPOBAHUE

27 pEABHBIX MTPOLIECCOB ¢ TOMOUIBIO
g depeHIMaIbHbIX ypaBHEHUH

28 Koutpoabsnas padora: "[lepBoodpa3nas
U uHTerpaa"

29 Tpuronomerpudeckue GyHKINHU, UX
cBOIicTBa U rpadUKu

30 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

31 Tpuronomerpudeckne QyHKIINU, HX
cBOIcTBa U rpaduKu

39 Tpuronomerpudeckue GyHKINHU, UX

CBOMCTBa U Tpaduku




OT60p KOpHEH TPUTOHOMETPHUICCKHIX

33 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUYECKHIX

34 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

35 Pemienue TpuroHoMeTpuYECKUX
HEPaBEHCTB

36 Penienue TpuroHoMeTprUECKUX
HEPaBEHCTB

37 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB
KonTpoasnas padora: "I'padpuxu

38 TPUTOHOMETPHYECKUX (PyHKIMIA.
Tpuronomerpunyeckne HepapeHcTBa'"

39 OCHOBHBIE METO/IbI pEIlICHUS
NOKa3aTeIbHbIX HEPABEHCTB

40 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

41 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

42 OCHOBHBIE METO/IbI pEIICHUS
JorapupMHUUECKUX HEPABEHCTB

43 OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

a2 OCHOBHBIE METO/IbI pEIICHUS
norapu(MUIECKIX HEPABEHCTB

45 OcHOBHBIE METO/BI PELLICHUS




UPPALMOHAJIBLHBIX HEPABEHCTB

OcCHOBHBIE MCTOJBI pCHICHUA

46 UppaMOHATILHBIX HEPABEHCTB

47 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATIbHBIX HEPABEHCTB

48 I'padmueckue MeTO Bl pelIeHUS
UpPPaMOHATILHBIX YPaBHEHUN

49 I'paduueckue MeTobl pelIeHus
UpPaMOHATIBHBIX YPaBHEHUN

50 I'paduueckue MeTobl pelIeHus
NOKa3aTeIbHbIX HEPAaBEHCTB

51 I'paduaeckue MeTOBI pemeHHS
norapu(pMHUECKUX YpaBHEHHMA

59 I'paduueckue MeTObI pelIeHus
norapu(pMUUECKIX HEPABEHCTB
I'paduueckue MeTObI perIeHus

53 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
yYpaBHEHUHU
I'paduaeckne MeTO B pemeHHs

54 MOKa3aTeNbHBIX U JOrapu(pMUIECcKux
yYpaBHEHUN
['padrueckue METO B! peIIeHUS

55 MOKa3aTeNbHbBIX U JIOrapu(OMUUYECKUX
HEPaBEHCTB
I'paduueckue MeTo bl pereHus

56 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

S7 I'paduueckue MeTobI pemeHus




NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

KonTpoJubnas padora:

58 "UppanuoHajibHble, IOKa3aTeIbHbIe U
Jorapudpmmuyeckue HepaBeHcTBa'"
KomruiekcHbie uncia. Anredpandeckas u

59 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa
KommuiekcHbie uncna. Anrebpandeckas u

60 TPUTOHOMETpUYECKast (DOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

61 Apudmerndeckue onepanum ¢
KOMIUIEKCHBIMU YHCIIAMU

62 N306pakeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAWHATHOM IIOCKOCTH

63 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

64 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCET JUTsI

65 pemeHust pU3MIECKUX U TEOMETPUICCKAX
3a1a4u

66 KonTposbnas padora: "KommiexkcHbie
yucaa'

67 Harypanbhble u nensie yncna

68 [IpumeHeHre MPU3HAKOB AETUMOCTH LENIbIX
yuce

69 [IpuMeHeHre MPU3HAKOB AETMMOCTH LENIbIX




yucen: HOJl u HOK

70

71

HpI/IMeHeHI/IC IIPU3HAKOB JACIIMMOCTHU LEIIBIX
YUCCII: OCTATKH 110 MOJYJIIO

HpI/IMeHeHI/IC IIPU3HAKOB ACIIMMOCTHU LEIIBIX
YHUCCII: OCTAaTKH 110 MOIAYJIO

72

HpI/IMeHeHI/Ie IPHU3HAKOB JCJIUMOCTHU LECJIBIX
YUCCII: AJITOPHUTM EBKJII/II[a AJId PCIICHUA
3aJa4 B LCJIbIX YHUCIaX

73

74

75

Kounrpoabnas padora: "Teopus mesbix
yucesa"

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHECHUN

76

77

78

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHEHUN
OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

79

IIpuMeHeHne CuCTeM K PEIEeHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3IMYHBIX 001acTe HAYKU U peaslbHOM
JKU3HU, UHTEPIIPETALUS IIOJy4CHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 u3

80 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
YKU3HU, HTHTEPIIPETALUs OTy4YEeHHBIX
pe3yJIbTaTOB
KonTpoJubnas padora: "Cucremsbl

81 PalMOHAIBLHBIX, HPPALHOHAIbHBIX
NMOKA3aTeJbHbIX U JIOrapu(pMuiecKux
ypaBHeHuUil"

82 PanmonaneHbie ypaBHEHHS C TapaMeTpaMu

83 PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

84 PannonanbHble cucTEMBI ¢ TapaMeTpaMu

85 WppanmonansHbeie ypaBHEHHUs, HEPABEHCTBA
C TmapaMeTpaMu

86 HppanunoHaibHble CUCTEMBI C TapaMeTpaMu

87 [Toxa3aTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

88 [Toka3zaTenbHbIE CUCTEMBI C TapaMeTpaMu

89 Jlorapudmuueckre ypaBHeHuUs,
HEpaBEHCTBA C MapaMeTpamu

90 Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

01 Tpuronomerpuieckue ypaBHEHUS C
napaMeTpamu
[TocTpoenue u uccienoBaHue

92 MaTeMaTHYECKUX MOJIeNel peabHbIX

CUTYyalUH C IOMOULIBIO YPABHEHUH C




napaMeTpamu

KonTpoasHnas padora: "3agauu ¢

93 " 1
napamMeTrpamMu

94 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "YpaBHeHuUs"
[ToBTOpeHnue, 06001IEeHNE, CHCTEMATH3aIUs

95 3HaHuil: "YpaBHeHus. CUCTEMBI 1
ypaBHeHUH"

96 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHuii: "HepaBencrtna"

97 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3Hanuii: "[IpousBonHas u e€ npumeneHue"

08 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "MHTerpan u ero npumeHenue"

99 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHui: "OyHKuun"

100 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui: "OyHkIUNK"

101 Hroroas koHTpoabHas pabora 1

102 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3AIUS 1
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYHEHUKA
Marematuka. Anrebpa W Hauyajga mareMaruueckoro ananmuza, 10 kiacc
yriayOJIeHHbIH ypoBeHb : yueOHuk / A.I'. Mepsmsak, [1.A. Homuposckuii, B.M.
[TonsikoB. — 7-¢ u3 ., ctep. — Mockaa : [IpocBemienue, 2023.

Marematuka. AnreOpa ¥ Hadaja MaTemMaThyeckoro ananmmsa, 10 kmacc :
yriyOneHHbIl ypoBeHb : yueOHuk / A.I'. Mepsnsk, JI.A. Homuposckuii, B.M.
[TonsikoB. — 7-e u3n., ctep. — Mocksa : [IpocBemenue, 2023.

METOIUYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

AnreOpa W Hadalla MaTteMaTHdeckoro aHaiuza, 10 kmacc Meroguyeckue
pexomenmaruu K yueOHuky A. I'. Mep3nsaka, /. A. Hommporckoro, B. b.
[TomsikoBa 2-e n3panme, TepeoturtHoe Mocksa «IIpocsemenney, 2023

Anrebpa W Hadajlla MaTreMaTH4ecKoro aHanmsa, 11 kmacc Metoamdeckue
pekoMmeHaanuu k yueoHuky A. I'. Mepsmaka, J[. A. Homuposckoro, B. b.
ITonsaxosa 2-e uznanue, crepeorunnnoe Mocksa «IIpocsemenue» 2023

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
*  http://window.edu.ru/  DnekTpoHHas ~ OMONMHMOTEKa  YYEOHHUKOB W

METOINICCKUX MaTepUajoB
* http://www.math.ru Marepuanbl Mo MaTeMaTHke B EJIWHOW KOJUIEKIIMH
ur(ppoBbIX 0o0pa3oBaTeIbHbIX pecypcoB
 http://www.bymath.ne t Tazera «MatemaTuka» M3nmaTenbckoro jmaoma
«ITepBoe CEHTSIOPS

o http://www.uztest.ru 3amaun 1o reomMeTpuu: HH(OPMAIIOHHO-TIOUCKOBAsS
cucreMa

* http://www.problems.ru  KommberorepHas  mMareMaTHka B IIKOJIC
 http://school.msu.ru Maremaruka. Illkona. Bynymee. Caiit yuurens
MaTeMaTUKH A.B. [IleBknna
* http://www.etudes.ru Martemaruyeckoe O0OO0pa3oBaHHE: MPOILIOE |
Hacrosiiee. IHTepHEeTOMOIMOTEKA 110 METOJIMKE MPENoAaBaHus MAaTeMAaTHKU
* http://www.exponenta.ru ITopran Allmath.ru — Bcst maTematnka B ogHOM
MecTe

. http://www.allmath.ru  TlpukiagHas ~ mareMaTHka: CIIPaBOYHUK
MareMaTnyeckux  (Gopmysa, OpUMEpbl M 3a7adyd ¢ PEUICHUSAMH
e http://math.rusolymp.ru 3agaynuk I8 TOATOTOBKH K OJUMIIHAAaM TI0
MaTeMaTHKe
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