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IHHOACHUTEJBHASA 3AIINCKA

VYyeOHblll Kypc «Alredpa U Hayajga MaTeMaTUYECKOr0 aHaJIN3a» SBISIETCS OAHUM W3
HamOoJiee 3HAUYUMBIX B MpOrpaMMe CpeAHero oOIIero oopa3oBaHUs, MOCKOJBKY, C OJHOM
CTOPOHBI, OH O0ECIEUMBAET MHCTPYMEHTAJIbHYIO 0a3y JJisi M3YYEHHs] BCEX E€CTECTBEHHO-
HAy4HBIX KYpCOB, a C IPYyroil CTOPOHBI, POPMHUPYET JTOTHIECKOE U a0CTPAKTHOE MBIIIJICHUE
oOydJaronuxcsi Ha ypoBHE, HEOOXOIUMOM JIJIsi OCBOCHHsI MH(POpPMATHKH, OOIIECTBO3HAHWS,
UCTOPUHU, CIOBECHOCTHM M JPYrMX AUCIMIUIMH. B pamkax naHHOro y4eOHOro Kypca
oOydJaroniiecsi OBJIQJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas
(dhopMyIHpyeT CBOU TIOCTUKEHUS B MaTeMaTH4ecKoi (popme.

VYueOHbIll Kypc anreOpbl U Hayal MaTeMaTUYECKOTO aHalIn3a 3aKJIa/IbIBA€T OCHOBY JIJIS
YCHEIIHOTO OBJAJACHUS 3aKOHaMH (PU3UKH, XUMHUHU, OHOJOTHUH, TMOHHUMAaHUS OCHOBHBIX
TEHJICHIIUN Pa3BUTHUS SYKOHOMHUKU U OOIIECTBEHHOM YKU3HM, MO3BOJIIET OPUECHTUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUSX, YBEPEHHO UCIOJIb30BaTh UX JIs
nanpHeliero oOpa3oBaHUS W B TOBCEIHEBHOM KM3HU. B TO ’xe BpeMms OBIaJeHHE
a0CTpaKTHBIMA M JIOTHYECKA CTPOTHMMH KOHCTPYKIIMSAMHU aireOpbl W MaTeMaTHYECKOTO
aHajin3a pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HUCTUHHOCT,
JIOKa3bIBATh YTBEPKJICHUSI C IIOMOIIBIO UHAYKIIUU U PACCYXKAATh IETyKTUBHO, UCIIOJIb30BaTh
000011IeHNEe U KOHKPETH3allui0, a0CTparupoBaHUE U aHAJIOTUI0, (OPMUPYET KPEAaTUBHOE U
KPUTHYECKOE MBIIIJICHHUE.

B xozxe u3yueHust yuyeOHOro kypca «Anredpa v Havajga MaTEMaTHYECKOTO aHAIU3a»
oOydJaromiecs: Mojay4atoT HOBBIM OMBIT PEIICHUS MPHUKIAJAHBIX 3a/1a4, CaMOCTOSITEIHHOTO
MOCTPOEHUSI MaTEeMAaTUYECKUX MOJENICH peabHBbIX CUTYaIlMi, MHTEPIPETAIIMHN TOTyUYEeHHbBIX
pEIICHUH, 3HAKOMSTCS C TPUMEPAaMU MaTEeMAaTHYECKIX 3aKOHOMEPHOCTEH B TIPHUPOJIE, HAyKe
1 UCKYCCTBE, C BBIIAOIIIMMUCS MaTEMAaTUIECKUMH OTKPBITHSAMHU U UX aBTOPaMH.

VY4eOHblll Kypc 00J1ajaeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM TMOTEHITUATIOM, KOTOPBIM
peanu3yeTcsl Kak 4epe3 y4eOHbI mMaTepuall, ClOCOOCTBYIOMIMK (POPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUsA, TaK M 4Yepe3 chenupuky y4eOHOUW [eATeTbHOCTH, TpeOyromiei
MIPOJIOJDKATEILHON  KOHIIGHTpPAIMM BHUMAHUSA, CAaMOCTOSTEIBHOCTH, AaKKypaTHOCTH |
OTBETCTBEHHOCTH 3a MOJYyUYCHHBIN pe3yJIbTar.

B ocHoBe Metoanku oOydeHus: anreOpe ¥ HavajgaM MaTeMaTHYeCKOTO aHan3a JICKUT
JeSITeTLHOCTHBIN TPUHITAI 00yYeHUSI.

B crpykrype yudeOHOro kypca «AnreOpa M Hadaja MaTEMaTHYECKOTO aHaIM3a»
BBIJICTICHBI CJEAYIONIUE COAepKaTeIbHO-METOANYECKUE JMHUU: «Yucia U BBIYUCICHUS,
«Dynkuun u rpaduku», «YpaBHEHHsT U HepaBeHCTBa», «Hawama wmaTeMaTHyeckoro
aHanm3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COMEPIKATETHLHO-METOIUYECKUE JTUHUN
M3Yy4aloTCsA Ha MPOTSDKEHHUH JBYX JIET OOYYECHHS Ha YPOBHE CPEIHETO 00Iero oopa3oBaHus,
€CTECTBEHHO JIOMOJIHAS JPYyr Jpyra M TMOCTENEHHO HACHIIASCh HOBBIMU TEMaMU H
paznenamu. JlaHHbIA y4yeOHBIM Kypc SIBJISIETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEAUHSET B
cebe coaepKaHWE HECKOJBKUX MaTeMaTUYeCKHX JUCIHIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MATEMaTUYECKUN aHaIu3, TEOPHs MHOXKECTB, MaTeMaTHUYECKasl JIOTUKA U



apyrue. Ilo Mepe Toro kak oOydaromuecs OBJaAEBAlOT BcE OoJjiee MIMPOKUM
MaTEeMaTHYECKUM arnapaTroM, y HUX MOCIEA0BAaTeIbHO (POPMUPYETCS U COBEPLICHCTBYETCS
yMEHUE CTPOUTh MATEeMAaTHYECKYI0 MOJENb peadbHOM CHUTyallud, MPUMEHSATH 3HaHUS,
NOJIyYCHHBIE TMPU M3YUYEHUH Y4yeOHOro Kypca, Ui PpEIICHUS CaMOCTOATEIbHO
c(hopMyTUPOBAHHONW MAaTeMaTUYECKON 3a/1a4uH, a 3aTEM HUHTEPIPETUPOBATH CBOI OTBET.

CopepxarenpHO-MeTOMYEeCKass JHHUA «Yucaa ¥ BBIYUCICHHUS»  3aBEpIIaeT
(dhopMHUpOBaHNE HABBIKOB MCIIOJIb30BAHUS JIEUCTBUTENIBHBIX YHCEI, KOTOpPOE ObLIO HAYaTo Ha
yYpOBHE OCHOBHOTO 001iero obpazoBanusi. Ha ypoBHe cpemHero oOuiero o0pa3oBaHHs
oco0oe BHHUMaHME YJesieTcs (POPMHUPOBAHUIO HABBIKOB PpallMOHAIBHBIX BBIYUCICHUM,
BKJIIOUAIOIUX B ce0Sl MCMOJb30BAHUE PA3NUYHBIX (DOPM 3alHCH YHUCIA, YMEHHE JAeNaTh
MIPUKUJIKY, BBITIOJHATh TPHOIMKEHHBIC BBIYMCICHUS, OICHUBATH YHCIIOBBIC BBIPAKCHUS,
paboTath C MaTeMaTHYECKUMU KOHCTaHTaMH. 3HAKOMbIE OOYyYarollMMCS MHOXECTBa
HATypaJbHBIX, [[EJIIX, PALIMOHATBHBIX U JEUCTBUTEIBHBIX YUCEIT JOMOIHIIOTCS MHOXKECTBOM
KOMIUIEKCHBIX Yrcel. B KaIoM U3 3THX MHOXKECTB PacCMaTPHUBAIOTCSI CBOMCTBEHHBIE MY
cnenu@uUeckne 3afadyd M OIepaliu: ACNCHUE HaIeNno, OIMEPUPOBAHHME OCTaTKaMH Ha
MHO’KECTBE IIEJIBIX YHCEN, OCOOBIE CBOMCTBA paIMOHAIBHBIX W HPPAIMOHATIBHBIX YHCEl,
apu(pMeTHYECKUEe OIepalud, a TakKe HW3BJICUCHHE KOpHS HaTypaJlbHOW CTENEHU Ha
MHOKECTBE KOMIUIEKCHBIX YHuces. biarojmaps mocienoBaTeIbHOMY pACIIUPEHUI0 Kpyra
WCIIONIb3YEMBIX YHCENT M 3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS JIs PEIICHUs
pa3IMyYHBIX 337a4 GOPMHUPYETCs] MPECTaBICHHE O AUHCTBE MAaTEeMAaTUKH KaK HAyKH U €€
pOJIM B TIOCTPOEHUHU MOJENEH peaJlbHOTO MHpa, IMIMPOKO HCHOJIB3YIOTCS 00001IeHue U
KOHKpPETHU3aIHS.

JIlunus «YpaBHEHUS U HEPABEHCTBA» PEaM3yeTCs Ha MPOTSKEHUU BCEro 00yUYeHus Ha
ypOBHE cpeaHero oOmero oOpa3oBaHUs, IMOCKOJIBKY B KaxaoM pazzaene [Iporpamwmbl
MPEAYCMOTPEHO pEUIeHUWE COOTBETCTBYIOIIMX 3adady. B pesynbrare oOydaromiyecs
OBJIAJICBAIOT  PA3IMYHBIMM METOJAMH PEIICHUS PAlMOHAIBHBIX, HWPPANUOHAIBHBIX,
MOKAa3aTeNIbHBIX, JIOTApU(PMHUYECKUX M TPUTOHOMETPUUYECKUX YpPABHEHHM, HEPABEHCTB U
CHUCTEM, a TaKXe 3aJad, COoAepKalMx mapameTpel. [lodydeHHBIE YMEHHUS MIMPOKO
WCTIONIB3YIOTCSl TIPH HWCCIEAOBaHUKM (YHKIMH C TOMOIIBIO MPOU3BOIHOMN, MPH PEIICHUU
NPUKIAIHBIX 3aJad M 3a7ad Ha HaxOXKICHHE HAWOONBIINX M HAWUMEHBIINX 3HAYCHUN
¢bynkuuu. JlaHHas conmepkaTelibHasl JIMHKS BKIIIOYAET B ce0s Takxke (HOPMUPOBAHNE YMECHHIA
BBITIOJIHATH Pacu€Thl Mo dopmysam, nmpeodpa3oBaHus PAIMOHAIBHBIX, UPPAIMOHATIBHBIX H
TPUTOHOMETPHYECKUX BBIPAKCHUN, a TaKKe BBIPAKCHUM, COJCpXKAIIUX CTEMCHU |
norapudmel. brarogaps n3ydeHuro anreOpandeckoro mMarepualia MpoUCXOIUT AalbHEHIIee
pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBINUICHUS OO0ydYaronuxcs, (OopMUPYIOTCS
HAaBBIKH JICyKTUBHBIX PACCyXIEHUU, pabOThl ¢ CUMBOJBHBIMU (hOpMaMH, MPEICTABICHUS
3aKOHOMEPHOCTEN M 3aBUCHMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. AnrelOpa mpeajaraer
3¢ (PeKTUBHbIE UHCTPYMEHTHI JIs PELIECHUSI MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAYKH.

CopepxarenpHo-MeToIn4eckas TUHUS «DyHKIIUU U TpadUKI» TECHO MeperieTaeTcs ¢
APYTUMU JIMHUSMH ~Y4eOHOTO Kypca, IIOCKOJbKY B KaKOM-TO CMbICiEe 3a7aéT
MOCJIEIOBATENbHOCTh U3Y4YeHUs MaTepuana. M3yueHue CTeneHHOM, MoKa3aTelbHOMH,



Jorapu(MUUECKOW M TPUTOHOMETPUYECKUX (YHKIUH, HX CBOWCTB M TrpaduKoOB,
UCIOJIb30BaHue (DYHKIIUM JJIsl pelIeHns 3aa4 U3 JPYruX y4yeOHBIX MPEAMETOB U peanbHON
KU3HU TECHO CBSI3aHO KaK C MaT€MaTUYECKUM aHAJU30M, TAK U C PEIICHUEM YpaBHEHUU U
HepaBeHCTB. [Ipu aToM Oosbllioe BHUMaHKE yaenseTcss GOPMUPOBAHUIO YMEHUS BBIPAXKATh
dbopMyaMy 3aBUCUMOCTH MEXAY Pa3IUYHBIMH BEJIHMUYMHAMH, HCCIIEOBATh MOIYYCHHBIC
byHKIUM, CTpOUTh UX Tpaduku. Marepuan 3TOW coAepKaTeNbHOM JMHUM HAlEeJIeH Ha
pa3BUTHE YMEHHI U HABBIKOB, MO3BOJISIOIINX BhIPAKAaTh 3aBUCUMOCTH MEK]ly BETMUYMHAMU B
paziuuHor  (opme: aHaTUTHYECKOM, rpaduueckol u ciaoBecHouW. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIIEHUS, CIIOCOOHOCTH K OOOOILECHUIO U
KOHKPETHU3alluH, UCTI0JIb30BAHUIO aHATIOTUH.

ConepxarenpHass JuHuUd «Havana  MareMarnyeckoro  aHanu3a»  MO3BOJISIET
CYILLIECTBEHHO PAaCUIMPUTH KPYTI KAK MaTEMaTUYECKHX, TaK U MPUKIAJHBIX 337a4, JTOCTYITHBIX
oOyJarolmuMcs,, TaKk KaK y HUX HOSIBISETCS BO3MOKHOCTb CTPOUTH TIpaUKH CIOXKHBIX
(GyHKUMHA, ONpenensTh UX HauOOJIbIIME M HAMMEHBIINE 3HAYEHHS, BBIYUCIATH IUIOLIAAH
buryp u O0O0BEMBI TeN, HAXOIUTh CKOPOCTH U YCKOpEHHUs IpoleccoB. JlaHHad
colepKaTelbHasl JIMHUSA OTKPBIBAET HOBBIE BO3MOXXHOCTH MOCTPOEHUS MaTEMaTUYECKUX
MOJEJIEH peaJbHbIX CUTYalUi, I03BOJIIET HAXOAUTh HAWIyUlllee PEIICHUE B PUKIIAIHBIX, B
TOM  YHCJIE€  COLMAIBHO-DKOHOMMYECKHX,  3aJadaX. J3HAKOMCTBO C  OCHOBaMH
MaTeMaTUYECKOr0 aHaju3a CHOCOOCTBYET Ppa3BUTHIO  aOCTPakTHOTO, (opManbHO-
JIOTUYECKOTO W KPEaTUBHOTO MbILUIEHUS, (POPMHUPOBAHUIO YMEHUM Ppaclo3HABaTh
MPOSIBJICHUS] 3aKOHOB MAaT€MAaTUKU B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs y3HaT O
BBIIAIOIIMXCS pe3yJibTaTaX, MOJTYYEHHBIX B X0JI€ Pa3BUTHUS MaTEeMAaTUKHU KaK HAyKH, U 00 UX
aBTOPAX.

ConepxaTenbHO-MeTOANYECKasT JIMHUST «MHOXKECTBAa M JIOTHKA» BKJIOYAET B ceOs
AJIEMEHThl TEOPUU MHOXKECTB M MAaTEMAaTHYECKOW JIOTMKU. TeOopeTHMKO-MHOKECTBEHHbIE
MpeJICTaBICHNs POHU3BIBAIOT BECh KypC LIKOJIBHONM MaTeMaTHKH M MpejuiaratoT Haubosee
YHUBEPCAJIbHBIN SI3bIK, OOBEAUHSIONINI BCE pa3lesbl MaTeMaTHUKU U €€ NPUJIOKEHUH, OHU
CBA3BIBAIOT pa3Hble MAaTEMAaTUYECKHWE TUCUUIUIMHBI U WX TPUIOKEHHUS B €IUHOE LIEJOe.
[ToaTOMY Ba’KHO 1aTh BO3MOXKHOCTh 00YyYarolEeMycsl TOHUMATh TEOPETUKO-MHOKECTBEHHbIN
A3bIK COBPEMEHHOM MAaTeMaTHKH M MCIOJb30BaTh €ro AJis BBIPAXKEHHS] CBOUX MBICIEH.
JIpyruM BaXKHBIM IPU3HAKOM MAaT€MaTHUKHU KaK HAyKHU CJIEAYyeT IPU3HATHh CBOMCTBEHHYIO €M1
CTPOTOCTh OOOCHOBAaHHMW M  CIIEJJOBAHHE OMNpPENEIEHHBIM MpaBWIaM  MOCTPOEHUS
J0Ka3aTeNbCTB. 3HAKOMCTBO C OJEMEHTAaMU MAaTEMaTUYECKOM JIOTMKHA CIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIIJIEHUS OOyYarolIuxcsi, IMO3BOJSET MM CTPOUTh CBOH
pacCyX/JeHHs Ha OCHOBE JIOTHYECKMX MpaBuwi, (OpMHpPYEeT HABBIKHU KpPUTHUYECKOTO
MBIIIEHUS.

B yuebHOM Kypce «AnreOpa M Hadaja MAaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
OCHOBBl ~MaTeMaTHYE€CKOTr0 MOJEIHMPOBAHUSA, KOTOpPbIE TMpPHU3BAHbBl CIOCOOCTBOBATh
(OpMHUPOBAHNIO HABBIKOB MOCTPOEHHUS MOJENEH peabHbIX CUTYallUid, UCCIEIOBAHUS ATHX
MOJIeTIell ¢ MOMOUIbI0 amnmapara anreOpbl U MaTeMaTHUYECKOTO aHalu3a, MHTEepIpeTaluu
MOJIyYEHHBIX pe3ynbTaToB. Takue 3agaHus BILUIETEHbI B KaXIbIA U3 Pa3fesioB MPOrpPaMMBbl,
MIOCKOJIbKY BECh MarTepual Y4YeOHOro Kypca I[IMPOKO HCIOJb3YETCS MJIA PEIICHHUS



NPUKIAIHBIX 3amad. [lpu  pemeHun peanbHBIX MPAKTUYECKHX 3a7ad  00ydaromuecs
Pa3BUBAIOT HAONIOAATEIIBHOCTh, YMEHHE HAaXOIWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCA,
UCIIOJIb30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETHU3UPOBATH IpodiieMy. JlesTenpbHOCTh IO
(hOopMHUPOBAHUIO HABBIKOB PEIICHMSI TIPUKIIAIHBIX 33/1a4 OPraHU3YyeTCs B MPOIeCCe U3YUCHUS
BCEX TEM y4eOHOro Kypca «Anredpa 1 Hadajga MaTeEMaTHYECKOTO aHAIM3a».

Ha wusydenme ydeOHOTO Kypca «AnreOpa W Hayaja MaTEMaTUYECKOTO aHAIM3a»
otBoauTCs 272 yaca: B 10 kimacce — 136 gacoB (4 yaca B Heqenmo), B 11 kimacce — 136 yacoB
(4 yaca B HEJIEIIIO).

COIEPXAHUE OBYUYEHUA
10 KITACC

Yucia v BIYUCICHUSA

Panmonansupie  uyncina. OOBIKHOBEHHBIE M JECATUYHBIC JPOOH, TIPOICHTHI,
OeckoHeuHble Tieproauyeckue apodu. [lpumenenue ApoOel ¥ MPOIEHTOB I PEIICHHUS
MPUKJIAAHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU.

JleiicTBUTENbHBIE UKca. PallioHaIbHbIe M MPpaLMOHAIbHBIE Ynicha. ApupMeTUIecKHe
omnepanunu ¢ ACMCTBUTEIIbHBIMU YUCIaMU. MOIyIb I€MCTBUTEIBHOTO YKCIa U €r0 CBOMCTBA.
[Tpubnu>k€HHbIE BBIYUCICHUS, TMpaBWJIa OKPYIJICHHS, MPUKHUAKA M OIEHKAa pe3yibTaTa
BBIYMCIICHUU.

Crenenp ¢ neidsIM 1okazareneM. bumHoM Hrprorona. Mcnonp3oBaHme moaxomsiieit
dbopMbl  3amMcU  ACHUCTBUTENBHBIX YHCEN JUIsl pEIICHUs MPaKTUYECKUX 3adad M
MPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM MOKa3aTeJIeM M €€ CBOWCTBA, CTENEHb C JEUCTBUTEIbHBIM
MOKa3aTEeJIEM.

Jlorapudwm uucna. CpoiictBa jorapudma. JlecsaTuaHbie 1 HATypajbHbIE JOTapru(PMBI.

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YHUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC U
APKTAaHTE€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXJIECTBEHHbIC IPeoOpa3oBaHMs. YPpaBHEHUE, KOPECHb YpPaBHEHUS.
PaBHOCWIIBHBIC YpaBHEHUS M YPABHEHUA-CIICACTBUSA. HepaBeHCTBO, penieHre HEpaBEeHCTBA.

OcCHOBHBIE METONIBI PEIICHUS] IICJIBIX H JPOOHO-PAIMOHATIBHBIX YPaBHCHHHA W
HEPaBEHCTB. MHOTOYICHBI OT OJHOW MEPEMEHHOW. /[eJieHrne MHOrO4YJeHa Ha MHOTOYJICH C
octaTtkoM. Teopema be3y. MHorounensl ¢ nenbiMu koddgdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs UMCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HNppaunonaneueie ypaBHeHHs. (OCHOBHBIE METOABI PELIEHUS HUPPALUOHAIBHBIX
YpaBHEHUM.

[TokazarenbHbie ypaBHeHUSI. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpazoBaHue BbIpaKeHH, COAEPKALTUX JIOTapU(MBbI.



Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJABI pEHICHHS JOrapupMUUEecKHX
YpPaBHEHUM.

OcHoBHbIE TpuUroHomerpuueckue (opmyisl. [IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUM. Pelenne TpuroHoOMeTpUYECKUX ypaBHEHH.

Pemenne crucrem NMHEHMHBIX ypaBHEHHMW. MaTpuina CHCTEMBI JIMHEMHBIX YPaBHEHUU.
Onpenenutens MaTpuibl 2X2, €ro reOMETPUYECKUI CMBICT M CBOMCTBA, BBHIYUCIICHUE €rO
3HAYEHHUs, NPUMECHEHUE ONPEICIUTEN I PELICHUsS CUCTEMBI JIMHEWHBIX YpaBHEHUU.
Pemenne npukiiagHeixX 3a7ad ¢ MOMOLIBIO CHCTEMBI JIMHEHHBIX ypaBHeHUU. MccienoBanue
OCTPOEHHOW MOJIENH € TOMOIIBIO MATPHIL U ONPEIEITUTENCH.

ITocTpoeHne MaTeMaTHYECKUX MOJEIIEN PEAIbHOM CUTyally C IOMOIBIO YPAaBHEHUN U
HEpaBeHCTB. [IpruMeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a1a4 U
3a]1a4 U3 pazIM4HbIX 00JacTei HayKU U peasbHOM KU3HHU.

DOyHKUUM U TpaduKku

@yHKMsA, crnocoObl 3a1anus QpyHkuu. B3aumuo oOpatable GyHkuuu. Komnosunus
¢ynkuwmii. ['paduk pyHkunn. DineMeHTapHble npeodpa3oBaHus rpadUKoB GyHKIUM.

OOmactp ompeneneHuss M MHOXECTBO 3HaueHW ¢yHkumu. Hymm ¢dyHkumm.
[IpoMexyTkn 3HaKomocTosHCTBAa. UETHble W HeuéTHble (QyHKUMM. [lepuoanueckue
¢yskun. IlpomexxyTku MOHOTOHHOCTH (pyHKIMHU. MakCUMyMbl 1 MUHUMYMBbI (DYHKIUU.
HaunOounbiiee n HaumeHblee 3HayeHus1 QyHKIMHA Ha TPOMEXKYTKE.

Jlunelinas, KBajpaTU4yHasT U  JAPOOHO-JIMHEWHAs  QYHKUMH.  DJIEMEHTapHOE
HCCJIEJOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHas QyHKIMS C HATypaJbHBIM U LEJNbIM Noka3aTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHS N-0Oif CTENEHU Kak (PYHKIIMU OOpaTHOM CTENEHH C HATypalbHbIM
ITOKA3aTEIIEM.

[lokazatenbHass u Jorapupmuyeckas (yHKIMHM, UX CBOHCTBA U  rpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuronomeTrpuyeckasi OKPYXHOCTb, ONpPEICICHUE TPUTOHOMETPUUECKUX (DyHKIUN
YUCJIOBOTO apryMEHTAa.

OYHKIMOHAIbHBIE 3aBUCHUMOCTM B pEaIbHBIX INpoleccax W sBiICHUSAX. ['paduku
pEabHBIX 3aBUCUMOCTEM.

Havana mareMaTH4ecKOro aHaIu3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJIEJOBATEIbHOCTEH. Meton
MaTeMaTUYECKOW HWHIAYKIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE ITOCJIENOBATENBHOCTH.
Hcroprsi BO3HUKHOBEHHS] MAaTEMAaTUYECKOTO aHaIM3a KaK aHain3a OECKOHEUYHO MaJlbIX.

ApudpmeTrnueckas W TeoMeTpuyeckas mporpeccu. beckoHedHO —yObIBaromias
reomerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccuy. JIMHEHWHBIM W 3KCIIOHEHIUANbHBIM pocT. Yucno e. Popmyrna CIIOKHBIX
IPOLEHTOB. Mcronb30BaHWE MPOTPECCUU Ul PELICHUs pEeajbHBbIX 3a4ad IPUKIIAJHOTO
Xapakrepa.

HenpepeiBHble QyHKIMM W HX cBoWcTBAa. TOuku paspeiBa. ACUMOTOTHI TpadUKOB
¢bynkuii. CBoiicTBa (DyHKIIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeTol MHTEPBAJIOB ISl PELICHHS
HepaBeHCTB. [[puMeHeHne CBOMCTB HENPEPBIBHBIX (PYHKIIMM IS peIIeHUs 3a1a4.



[lepBass u BrOpas mpousBojaHble GyHKIUU. OnpenereHne, TeOMETPUUYECKUN U
(bu3nueckuil CMBICT MPOU3BOAHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKIHU.

[IpousBogHble 3nemMeHTapHBIX (QyHKIUH. Ilpom3BogHass CyMMbl, HOpPOU3BENCHMUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIHI.

MHo:kecTBa M JIOTHKA

MHoOXeCTBO, omepaluy HaJ, MHOXECTBAMM M HMX CBOWcTBa. J(marpammsl Oilnepa—
Benna. IlpuMeHeHue TEOpPETUKO-MHOKECTBEHHOIO ammapara JUis ONMCAHMs peallbHbIX
IPOLIECCOB U SIBJICHUM, TP PEIICHUH 3a]a4 U3 IPYTUX yYEOHBIX NIPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO  MAaT€MaTH4YeCcKOoro oOBEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPaBHEHUS.

11 KITACC

Yucaa 1 BBIYUCTCHUSA

HartypaneHbie u nensle yucia. [I[pumMeHeHne NPU3HAKOB JEIUMOCTH LENBIX YUCE,
HanOobpIui oommit aenmutens (namee — HOJI) m HamMeHbIee oOliee kpaTHoe (nanee —
HOK), ocTaTkoB 1o monyinto, anroputMa EBkiinaa i penieHus 3a1ad B LEJIbIX YUCIaXx.

KommiekcHble ymcna. AnreOpanyeckass W TpPUTOHOMETpUYEcKas (OpMBI 3amucu
KOMIUIEKCHOTO  4ucia. Apudmernyeckue omnepaluud ¢ KOMIUIEKCHBIMU — YHUCJIAMHU.
N300pakeHre KOMIUIEKCHBIX 4YHCENl Ha KoopauHaTHOW Ttiockoctu. dopmyna Myaspa.
KopHu n-oii creneHu M3 KOMIUIEKCHOTO 4ucia. [[puMeHEHME KOMIUIEKCHBIX YHUCEN IS
perieHus: GU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHMs U HEPABEHCTBA

CucremMa M COBOKYNHOCTh YPAaBHEHUW W HEpPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBHs. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUW C MOMOUIbIO TPUTOHOMETPUYECKOU
OKPY’KHOCTH. Penienne TpuroHoOMeTpuIeCKUX HEPABEHCTB.

OCHOBHBIE METOIbI PEILIEHUS TTOKA3aTEIbHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl  PEIICHHS CHCTEM W  COBOKYIHOCTEM  paluOHAJIbHBIX,
MPPALMOHAIBHBIX, TOKA3aTENbHBIX U JOTapu(hMUUYECKUX YPABHEHH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

IIpuMeHeHre ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUUYECKUX 3a1a4 U
3aja4 U3 pa3UYHbIX O0JacTedl HayKd M peajbHOW JKU3HM, MHTEPHPETAUs MOJYYESHHBIX
pPE3yJbTaTOB.

DOyHKUUM U TpaduKku

I'padux komnosunmu ¢pyukuuid. ['eomerpuyeckrue o0pas3pl ypaBHEHUN U HEPABEHCTB Ha
KOOPJUHATHOM TTIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TPaPUKH.

I'paduueckue MeTonwl pellleHUs ypaBHEHHM W HepaBeHCTB. ['paduueckue MeTOJbI
peleHns 3a1a4 ¢ mapameTpaMu.



Hcnonp3oBanue rpa@ukoB GyHKIUN JUIsI HCCIEAOBAHMS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PEHICHUH 3aad W3 IPYIHX Y4eOHBIX MPEAMETOB M peanbHOMN
KU3HH.

Hayana mareMaTH4eCcKOro aHAIU3a

[IpumeneHne mNPOU3BOAHON K MCCIEAOBAHUIO (YHKIUHA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHune HauOONbIIEro W HAWMEHBIIETO 3HAYEHUH HEeNpepbIBHOU
(GYHKIIUM Ha OTpPE3KE.

IIpuMeHeHne NMPOU3BOJHON I HaXOXACHHUS HAWIY4LIErO PELICHUS B IPUKIAIHBIX
3aja4ax, JJsl ONpeAeSICHUs] CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMyJIol Wiu
rpaduxom.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO MepBOoOpazHbiX. [IepBooOpa3Hbie 3JIeMEHTapHBIX
¢ynkuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

WNHurerpan. ['eoMerpuyeckuil CMBICI MHTErpaja. BpluuciaeHue OnpencieéHHOro
uHTerpana no gpopmyie Herorona-Jleiionuna.

[IpuMeHeHne uHTErpana JUisi HAaXOXKIEHUS IUIOIIAZeH IUIOCKUX (uryp m o0BEMOB
r€OMETPUYECKHUX TEII.

[Ipumepsr peLIeHUN nudepeHnnanbHbIX YPaBHEHUN. Maremaruueckoe
MOJIETTUPOBAHUE PEAIbHBIX MPOLIECCOB C MOMOLIBIO TU((HEepeHIINATbHBIX YPAaBHEHUIA.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA VYYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YT JIYBJIEHHBIN
YPOBEHDB) HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3ULIMKM OOyYaroumerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA, MPEICTABICHUE O MATEMATHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp TPakJIaHCKOro 0OIecTBa
(BBIOOpBI, OMIPOCH! U APYTO€), YMEHHE B3aUMOACHCTBOBATH C COIIMATIbHBIMU MHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIHUSIMU U HA3HAUCHHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UIEHTUYHOCTH, YBAKEHUS K MPOIILIIOMY
M HACTOSIIEMY POCCUMCKOM MATEMATHKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHKEHUAM
POCCHMCKMX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI, WUCHOJIb30BAHUE ATUX
JOCTHXKEHUM B IPYTUX HAyKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM pOCCHUHCKOro Hapoaa, c(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHMUSA, JTUYECKOIO TOBEICHHs, CBS3aHHOTO C IPAKTUYECKUM



NPUMEHEHHEM JOCTHKEHUM HAYKH U JESTEIbHOCTHIO YYEHOT0, 0OCO3HAHHE TUYHOTO BKJIa/1a B
MIOCTPOEHUE YCTOMYUBOTO OYIYILETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHME K MHUpPY, BKJIIOYas OCTETUKY  MAaTeMaTUYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEUICHWH, pPacCyXIECHUH, BOCIPHUUMYMUBOCTH K
MaTeMaTUYECKUM aCIEKTaM Pa3INYHbIX BUIOB HCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

C()OPMUPOBAHHOCTh YMEHHS TPUMEHATh MaTEeMaTHYECKHE 3HAHUS B MHTEpecax
3I0pOBOro M 0€30I1acCHOr0 00pasa JKHU3HH, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 370POBBIO
(3mopoBoe mnHTaHWE, COATAaHCUPOBAHHBIA PEXKHUM 3aHATUM U OTIbIXA, peEryJspHas
(¢u3nueckass aKTHUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHUE IPHU 3AHITHSAX CIOPTUBHO-
0370POBUTEIBHON IEATEIBbHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE LIEHHOCTU TPYJOJIOOMS, MHTEPEC K Pa3IMYHbIM
chepaM MpodecCUOHANBHOW  JESATEIIbHOCTH, CBSI3aHHBIM C MaTE€MaTUKOW © €€
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIAaHbl, TOTOBHOCTh U CIOCOOHOCTh K
MaTeMaTHYeCKOMYy OOpa30BaHMIO M CaMOOOpa30BaHUI0O HAa MNPOTSHDKEHWUM BCEW JKU3HH,
TOTOBHOCTh K AQKTUBHOMY YYacTHIO B PEHICHUHM NPAKTHUYECKUX 3aJad MaTeMaTUYeCKOU
HaIpaBJIECHHOCTH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

Cc(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpbl, NMOHMMAHHE BIUSHUS COLIMAJIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSHUE IMPUPOJHOM M COLMAIBHOM CpPEIbl, OCO3ZHAHUE
rJI00aNbHOIO  XapakTepa SKOJOTMYECKUX Mpo0sieM, OpHUEHTalMs Ha NPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM [ pelleHus 3a7a4y B OO0JacTH OKpYXalolled Cpemsbl,
IUTAHUPOBAHHUE TIOCTYNKOB U OLICHKM HX BO3MOXKHBIX IOCIEACTBUM ISl OKpY’Karolen
Cpe.bl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKH W OOINECTBEHHOW MPAKTHKH, MOHMMAaHHE MaTeMAaTHYECKON HayKu Kak
cepbl 4eIOBEUECKON NeATEeIbHOCTH, 3TaloB €€ pa3BUTHUA W 3HAYMMOCTH JJIsi Pa3BUTHUS
IUBUIN3AI[MM, OBJAJICHUE S3BIKOM MaTeMaTUKU W MAaTeMaTHYEeCKOM KyJIbTypoill Kak
CPEICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO M UCCIEI0BATEIHCKYIO
AESITeIbHOCTh MHIANBUAYATBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicCTBUSA
ba3oBble Jilornueckue JaeiicTBUA:
BBISIBJSITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMAaTHUYECKUX OOBEKTOB,
MOHSATUM, OTHOIIEHUH MEXAy TMOHATUSAMH, (OPMYJIUPOBATH OMNPEACIICHUS TIOHSATHH,



yCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIIMU, OCHOBAHUS JUIsI 00OOIIECHUS U
CpaBHEHUS, KPUTEPHUH MPOBOIUMOTO aHAIN3A;

BOCTIpUHUMATh, (OPMYITUPOBATh W MPEOOPa30BHIBATh CYXKACHHS: YTBEPAUTCIbHBIC U
OTpHIATENbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIC,

BBISIBIIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHUBOPEYHS B (paKTax,
JTAHHBIX, HAONIOMCHUSIX W YTBEPXKICHUAX, TpEIjIaratb KpUTEPUU JUISI BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPECUHIA;

JIeNIaTh BBIBOJBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUCHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATEIHLHO JOKA3aTEeIbCTBA MATEMAaTUYECKUX YTBEPKACHHUH (TIPSMBIC
M OT TPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIINIO, TIPUBOINUTH TIPUMEPHI M KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

BBIOMpATh CMOCcO0 pelleHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHus, BBIOMPATh HaWOoOJIee MOAXOMSINNA C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBareibckme JeiCTBUS:

UCIIOJIb30BaTh  BOIPOCHl  KaK  MCCIIENOBATEIbCKUM  MHCTPYMEHT  IO3HAHMS,
dbopMyIupoBaTh BOMPOCHI, (GUKCUPYIOIIME MPOTHBOpEUYUE, MPOoOJIeMy, YCTaHABIMBATH
HMCKOMOE U JTaHHOE, (POPMHPOBATH TUIIOTE3Y, apTYMEHTHPOBAThH CBOIO TTO3UIIUI0, MHCHHC,

MPOBOJIUTH CaMOCTOSITEIBHO ~CIJIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIICIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTUYeCKOro 0OBEKTa, SIBJICHHS, MPOIECCa, BHISBICHHUIO
3aBUCUMOCTEHN MEX]Ty OOBEKTAMH, SBJICHUSIMH, MPOIIECCAMU;

CaMOCTOSATENbHO  (opmMynupoBaTh O00OOIIEHUS W  BBIBOJBI IO  Pe3yJibTaTam
NpoBEAEHHOTO HAOMIOACHHsSI, WCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

IPOTHO3UPOBATh BOZMOXKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BBIBUTATH MTPEATIOIOKEHUS
0 €r0 Pa3BUTUU B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmaumeii:

BBISBIIATH JePUIMTHI HHPOPMAIIMH, JTaHHBIX, HECOOXOIUMBIX JIJII OTBETa Ha BOIPOC H
JUTSI pEIICHUS 3a]1auH;

BbIOMpaTh HMHQPOPMAIIMIO W3 MCTOYHUKOB PA3IMYHBIX THIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH WHOOPMAIUIO PA3TUYHBIX BUIOB U  (GOpM
Mpe/ICTaBICHHUS,

CTPYKTYpPUpOBaTh HWH(MOpPMAIMIO, TPEACTaBIATh €€ B  pasIu4yHbIX (QopMax,
WJUTFOCTPUPOBATH TpapUIecK;

OIICHWBATh HANEKHOCTh HH(POPMAIMKM TO CaMOCTOATEIHHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUSA
OoO1mmenue:
BOCIIPHHUMATh U (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMH M ICIISIMH
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PCHUS B YCTHBIX M IMTUChMEHHBIX



TEKCTaX, /1aBaTh IMOSCHEHHS IO XOAy pEUIeHUS 3aJadyd, KOMMEHTHUPOBATh IOJTYYEHHBII
pe3ynbTar;

B X07ie 00CYXJACHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKJIaeMOM TeMbl, MPOOIEMBI,
penraemMoii 3a/1auu, BbICKa3bIBaTh UJIEH, HalleJICHHBIE HA MIOMCK PEIICHUS, COTIOCTaBISTh CBOU
CY)KIEHUS C CYXICHUSMU JPYrMX YYacTHUKOB JMajora, OOHApYKHBaThb pa3iudHve H
CXOJICTBO MO3UIIH, B KOPPEKTHOI Popme PopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,;

IPECTaBIATh PE3yJbTaThl PEIICHUS 3aJlauM, PKCIIEPUMEHTA, UCCIIEAOBaHMs, IPOEKTa,
CaMOCTOSATENIbHO BbIOMpaTh (opmMaT BBICTYIUICHUS C Y4€TOM 3ajad MpE3eHTAlUH U
0COOEHHOCTEH ayTUuTOpHUHU.

PeryasiTuBHbIE YHUBepCcaJbHbIe y4eOHbIE JeiicCTBUS

Camoopranuzamnus:

COCTaBJISITH TIJIAH, aJTOPUTM pEIIeHUS 3aJa4d, BRIOUPATh CIIOCO0 pEemIeHHs ¢ YIETOM
UMCIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh |
KOPPEKTUPOBATh BAPHAHTHI PEIICHUNA ¢ yI€TOM HOBOW MH(OPMAITHH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBI HHTEJJIEKT:

BJQJIeTh HABBIKAMM TI03HABATEIHHON pEQIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBU W  MBICIUTENBHBIX IPOIECCOB, WX pe3ylIbTaTOB, BIAJETh CIOCOOaAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U Pe3ysIbTaTa PEIICHUS MaTeMaTHICCKOM 3a1a9H;

IPEeNBUACTh TPYIHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUHU 337a4U, BHOCHUTH
KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, JIaHHBIX, HAWJICHHBIX
OIIHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE pe3yJbTaTa IEId W YCIOBUSAM, OOBACHATH TMPUUUHBI
JTOCTKCHUST WM HEJOCTIDKCHHSI PE3YJIbTaTOB JCATEIHHOCTH, HAaXOIUTh OIIHMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEIbHOCTD:

MOHUMATh M WCIIOJH30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHAYaJIbHOW pPabOTHI
MIPU PEIICHUH y4eOHBIX 3a7ad, MPUHUMATH IIEJIb COBMECTHOM ACATEIBHOCTH, IUIAHUPOBATh
OpraHU3allMI0 COBMECTHOM paboOThl, pacmpenensaTb BUIbI padoOT, JAOrOBapUBATHCS,
00CyX1aTh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThI (00CYyX ACHUS, 0OMEH MHEHUM, «MO3TOBBIC
IITYPMbI» M WHBIC), BBITIOJHATH CBOIO YacTh paOOThI M KOOPAMHUPOBATH CBOM JICHCTBHS C
JIPYTUMHU Y9ICHAMH KOMaHIbI, OICHWBATh KauyeCTBO CBOETO BKJAJa B OOIIMH MPOIYKT ITO
KpUTepusiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOICHCTBHSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenust B 10 kjiacce oO0ydyarOmuiAcs TOJYYUT CICTYIOIINE MPEIMETHBIE
pe3yabTaThl MO OTACIBHBIM TeMaM pabouedl mporpaMMmbl yuyeOHOTo Kypca «Anredpa u
HayaJla MaTeMaTUYECKOTO aHaJIN3ay:

YucJia 1 BBIYUCIEHUA:



CBOOOAHO  OMEpPUPOBATH  MOHATUSMHU:  paAlMOHAIBHOE  YHMCIO, OeCKOHeYHas
nepuoAnyYeckas JpoOb, MPOLEHTHI, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA PAllMOHATIBHBIX U
JNEUCTBUTENBHBIX YHACEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh APOOM W TPOUEHTHI ISl pEelIeHUs NPUKIAJHBIX 3alad U3 Pa3IMYHbIX
OTpacJIe¥ 3HAHUW U PEAIbHOU JKU3HU;

MIPUMEHATh TPUOTMHKEHHBIC BBIUUCICHUS, MMPABUIA OKPYTJICHUS, TPUKUIKY U OIICHKY
pe3yJbTaTa BIYUCIICHUI;

CBOOOJTHO OMEpUPOBATH IMOHATHEM: CTENEHb C IEJIbIM IOKa3aTelieM, HCIOJIb30BaTh
NOAXOAIYI0 (hOpPMY 3alUCH IEUCTBUTENIBHBIX YMCEN JIJISl PEIICHUs MPAKTUYECKUX 3aJlay U
MIPE/ICTABIICHUS] TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATUEM: APU(PMETHUECKUI KOPEHb HATYPAJIbHOM CTENEHU;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: JIOTapu(PM dYHCIIa, NECATUYHBIE U HATypajbHBIC
norapuMsl;

CBOOOJIHO OINEpPUPOBATh MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOIO
apryMEHTa;

ONEPUPOBAThH MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUPOBAaTh TMOHATHSMHU: TOXIECTBO, ypaBHEHUE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHSTh PA3JMYHbIE METOJIbI PEIICHUs PAIMOHAIBHBIX U JAPOOHO-pAlMOHATBHBIX
YpaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB JIJI PELICHUS] HEPABEHCTB;

CcBOOO/IHO ONEpPUPOBATh MOHATUSIMH: MHOTOWIEH OT OAHON MEepEeMEHHOW, MHOTOUJIEH C
HeabiMH KO3 PUIIMEHTaMU, KOPHM MHOrOYJIEHa, NPUMEHSTh JI€JIEHUE MHOro4YJieHa Ha
MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3anauy;

CBOOOJTHO OMEpUPOBATh TMOHSATUSMU: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHIIa,
ONpENENIUTENIb MATPUIBl 2 X 2 W €ro reOMEeTPUYECKUN CMBICH, HMCIOJIb30BaTh CBOICTBA
ompenenuTens 2 X 2 i BBIYKCICHHS €r0 3HAYEHHUs, NPUMEHATH OINPEICIUTENN IS
pELIECHUs CUCTEMBI JINHEWHBIX YPABHEHUI, MOJEIUPOBATh PEANIbHBIE CUTYAllMU C MOMOIIBIO
CUCTEMBI JIMHENHBIX YPABHEHUM, UCCIEA0BATh TOCTPOCHHBIE MOJAEIH C TTOMOIIBIO MaTPULl U
OnpeeNuTeNIeld, UHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTar;

MCIIOJIh30BaTh CBOMCTBA JCHCTBUN C KOPHAMU JJI MPeoOpa30BaHMs BBIPAKEHUM;

BBINIOJIHATh IPEOOPA30BaHUsl YHCIOBBIX BBIPAXKEHUH, COAEpKALUIUX CTENEHU C
pPalMOHAIIbHBIM [TOKA3aTEeIIEM;

WCIIOJIb30BaTh CBOMCTBA JiorapudMOB JUIsi MPeoOpa3oBaHUsl JOTAPUPMUIECKUX
BBIPAKEHN;

CBOOOZHO  OMEpUPOBATH  MOHATHUSIMU:  HppPALMOHAIbHBIC, IOKa3aTelbHbIE U
norapu(MUUYECKHe YpaBHEHHS, HAXOJUTh MX PEIIEHUS C TOMOIIbIO PaBHOCHIbHBIX
NEPEXOJIOB UIIM OCYIIECTBIISS IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYeCKHe (OpMYybl sl  MpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUI;



CcBOOOZHO OMEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE, MPUMEHSTH
HEo0X0oauMbIe (DOPMYJIBI AJIsl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJICJIUPOBAaTh pealbHbIE CHUTYallUd Ha S3bIKE alreOpbl, COCTABISITH BBIPAXKECHMUS,
ypaBHEHUS, HEPABEHCTBA M0 YCIOBHUIO 3a/layd, MCCIEN0BAaTh IOCTPOCHHBIE MOJACIU C
MCIIOJIb30BaHUEM armapara aareOphl.

DOyHKUMU ¥ rpauKu:

CBOOOJIHO OMEpUPOBATh MOHATUAMU: (QYHKIHUS, CIIOCOOBI 3aaHusl (PYHKIIMH, B3aUMHO
oOpaTHble PYHKIIMH, KOMITO3UIUS (PYHKIMK, Tpa@uk (yHKIIMH, BBITIOIHATH dJIEMEHTapHbBIC
npeoOpazoBanus rpaduKoB PyHKIINIH;

CBOOOJHO OMEepUPOBATh MOHATHSAMHU: 00JACTh OIMpENeTCHHUs] U MHOXKECTBO 3HAUCHUU
byHKIUN, HYId QYHKIAH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: YETHbIE U HEUETHbIE (PYHKLIMHU, TEPUOAUYECKUE
(GyHKIUM, MPOMEKYTKM MOHOTOHHOCTH (DYHKIMHU, MAaKCUMyMbl U MHUHHUMYMbI (DyHKIIHH,
HauOoJIbIlIee ¥ HAMMEHbIIIEEe 3HaUeHNEe (DYHKIIUU Ha IPOMEKYTKE;

cBOOOHO OMEepUpPOBATH MOHITHSIMH: CTEIEHHAs (YHKIHUSA C HATypaldbHBIM U IETBIM
nokasaresnem, rpaduK cTerneHHOW (GYHKIMHN C HaTypaldbHBIM U IIEJIBIM TOKa3aTeneM, rpaduk
KOpPHsI N-OMi CTeNeHN Kak (yHKIUU 0OpaTHOM CTENEHH C HATypaJIbHbIM IOKa3aTelleM;

ONEepUpPOBaTh MOHATUSMU: JIMHEWHAs, KBaJpaTu4yHas U APOOHO-IMHEWHas (yHKIUH,
BBITIOJTHSATH DJIEMEHTAPHOE UCCIIEIOBAHUE U MIOCTPOCHHE UX TPAHKOB;

cBOOOHO OTIEpUPOBATH MOHIATUAMH: TTOKa3aTeNbHas U JorapupmMudeckas QyHKIIHH, UX
CBOICTBa U rpadUKH, UCIIOJIB30BaTh UX IpadUKH ISl pElIeHNs YpaBHEHUM;

CBOOOHO ONEpPUPOBATh MOHATHIMH: TPUTOHOMETPHUUYECKAs OKPYKHOCTb, OIPEICIICHNE
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

MCIIOJNIb30BaTh Tpaduku (GYyHKIIUHN 71 UCCIIETOBAaHUS TPOIIECCOB M 3aBUCUMOCTEH TIPH
pEIIeHNH 3a/1a4 U3 IPYTuX Y4eOHBIX MPEAMETOB U PEaTbHOMN KU3HU, BEIpaXaTh (OpMyJIaMu
3aBHCHUMOCTH MEXy BETUUMHAMU;

Havyana maTeMaTH4eCcKoro aHajm3a:

CcBOOOHO OMEpUPOBATh MOHATUAMU: apu(PMeTHUIECKass U TEOMETPUIECKas POTPECCHS,
OECKOHEYHO YyOBIBaroasi reoMeTpuuecKas Mporpeccusi, JTUHEHHBbIM M AKCIOHEHIUATbHBIN
pocT, popMyJia CI0KHBIX MTPOLIEHTOB, UMETh NPECTaBICHNE O KOHCTAHTE;

MCIIOJIb30BaTh IPOrPECCUU JIJISl PELICHMsI pEalIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa;

CBOOOZHO OMEpPUPOBaTh TMOHATUSAMHU: MOCIEAOBATEIBHOCTh, CIOCOOBI  3aJaHMS
MOCIIeZIOBATEeILHOCTEH, MOHOTOHHBIE W OTPaHWYCHHBIE MOCIEAOBATEIHLHOCTH, MOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMAaTUYECKOTO aHan3a KaK aHann3a OECKOHEYHO MaJlbIX;

CcBOOOIHO ONEPUPOBATH MOHITUSIMH: HETIPEPHIBHBIE (DYHKIIMH, TOUKH pa3pbiBa rpaduka
(GyHKIIUM, aCUMIITOTHI rpaduka GyHKIUY;

cBOOOJHO OMEpUpPOBaTh MOHATHEM: (DYHKLHSA, HENpPEphIBHAS HA OTPE3KE, MPUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (PYHKIUHU 1JIsI pEIICHUS 3a]1a4;

CBOOOJHO OMNEpUpPOBATh MMOHATUSIMH: IE€pBas W BTOpas MPOU3BOJHBIE (YHKIIMH,
KacareibHas K rpaduKy QyHKINM;

BBIUUCTISATh NPOU3BOAHBIE CYMMBbI, HMPOU3BEIEHUS, YaCTHOTO M KOMIIO3MIIMU JBYX
(GyHKLMIA, 3HaTh MPOU3BOHBIE JIEMEHTAPHBIX (QYHKIIUA;



HCIIOJIb30BAaTh T€OMETPUUECKUM W (DU3MUECKHUI CMBICI MPOU3BOJHOW I pElICHUs
3az1ay.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: MHOKECTBO, OIIEPALlUU HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar [l ONMCAaHMS PEaJbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MIPEAMETOB;

CBOOOJHO OIEpPUPOBATh MOHATHSAMH: ONpPEIECICHHUE, TEOPEMA, YpaBHEHUE-CIIEICTBUE,
CBOMCTBO MAaTe€MaTU4YECKOro OOBEKTa, J0Ka3aTeIbCTBO, PAaBHOCWIIBHBIE YpPAaBHEHUS U
HEPABEHCTBA.

K xoniy oOyuenus B 11 kjacce oOydaroluiicss MOMYyYUT CIEIYIOIIME MPEAMETHBIC
pe3ynbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpammbl yd4eOHOTro Kypca «Auredpa u
Hayaja MaTeMaTU4eCKOro aHaIN3a»:

Yucia 1 BIYUCICHHUSA:

CBOOOJHO OIEPUPOBATH MOHATUAMH: HATYPAIbHOE MW ILEJI0€ YHCIO, MHOYKECTBa
HaTypaJbHbIX M LIEJIBIX YMCEJ, UCHOJb30BaTh NPU3HAKU AEIUMOCTH Lenbix yucen, HOJ u
HOK HarypanbHBIX 4ncel 11 peLIeHUs 3a/1a4, IPUMEHITh anroput™ EBKimaa;

CBOOO/IHO OIEpPUPOBATH MOHATUEM OCTAaTKa IO MOJYJIO, 3alKChIBATh HATypaJbHbIC
YHUCia B Pa3JIMYHBIX [IO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEPHUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMIUIEKCHBIX
quceN, MPEACTaBIATh KOMIUIEKCHBIE YHUCIa B aiareOpamvyeckol M TPUTOHOMETPUYECKON
dhopme, BBIIOJHATH apuMETHIECKHUE OIepallid ¢ HUMH U M300pa)xaTh Ha KOOPJAMHATHOM
IIJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpPHPOBATH  MOHATHSMHU:  HUppAlMOHAJIbHBIE, I[IOKa3aTelbHbIE H
norapu(MHUYECKHEe HEPABEHCTBA, HAXOJIWUTh MX pEUIEHUS C TOMOIIbIO PAaBHOCUIIBHBIX
IIEPEX0/I0B;

OCYIIECTBISATH OTOOP KOPHEHN NPU PElieHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJIHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NMPUMEHSTH
He00XxoauMbIe (DOPMYJIBI 1JIs1 PEIIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OINEpUpOBaTh MOHSATUSIMU: CHCTEMa M COBOKYNHOCTb YpPaBHEHHH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHSI, HAXOAUTh PELICHUs] CUCTEMBI U
COBOKYITHOCTEH pallMOHANbHBIX, WPPAaLMOHAIBHBIX, MOKA3aTENbHbIX U JIOrapu(pMUUECKUX
YPaBHEHUN U HEPABEHCTB;

pemaTh paluoHalbHbIC, HpPpPAlMOHAIBbHBIC, IOKa3aTeldbHbIe, JOrapuMUUYECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILME MOLYJIN U NTapaMeTphI;

NPUMEHSTh TrpauuecKue METONbl JJIs PELICHUs ypaBHEHUN M HEPAaBEHCTB, a TAKXKe
3a/1a4 € NMapaMeTpaMH;

MOJICIMPOBaTh PEAJbHBIE CHUTyallMM Ha S3bIKE alreOpbl, COCTABIATH BBIPAXKECHUS,
YPaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCIIOBHIO 33Ja4M, UCCIEAO0BATH IIOCTPOCHHBIE
MOJIETIH C UCIIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATD MOJIYUYCHHBIN pe3yIbTar.

DOyHKUMU ¥ rpauKu:



CTPOUTH TpaPUKA KOMIO3UIIUN (QYHKIIHH C ITOMOIIBIO AJIEMEHTAPHOTO MCCIICIOBAHUS U
CBOMCTB KOMITO3HIINH JIBYX (DyHKITHIA;

CTPOHUTh TE€OMETpUUECKHe O0Opa3bl YpaBHCHHUH W HEPaBEHCTB Ha KOOPJAMHATHOMN
IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TPAQUKH TPUTOHOMETPUICCKUX (QYHKITUH;

MPUMEHATH (DYHKIMH 711 MOJACIIUPOBAHUS U UCCIICIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauana mareMaTH4eCKOI0 aHAJIHU3a:

WCIIOJIb30BaTh TMPOU3ZBOJAHYIO JUIS HCCIEIOBaHUS (YHKIIMM HAa MOHOTOHHOCTH U
SKCTPEMYMBI;

HaXOJUTh HAaUOOJIbIIIEE M HAUMEHbIIIEE 3HaUYCHUS (PYHKIIMU HEMIPEPHIBHOM HA OTPE3KE;

HCIIOJIB30BaTh MPOU3BOAHYIO JJIsI HAXOXKJICHHS HAWJTYUIlEeTO PEIICHUSI B MPUKIIAIHBIX,
B TOM 4YHCII€ COLMAJIbHO-PKOHOMHUYECKHX, 3ajJadax, s ONpEeACICHUs CKOPOCTH U
YCKOPEHHUS Mpoliecca, 3aaHHoro (popMysion wim rpadukoM;

CBOOOJHO OIEpUPOBATh TMOHATUSIMU: TMEpPBOOOpa3Hasi, OMNPEACIEHHBIM HHTErpal,
HaxOJUTh MEPBOOOpPA3HbIEC AJIEMEHTAPHBIX (DYHKIUNA U BBIYUCISITH MHTETpal mo dopmyse
Hrrorona-Jleibnnna;

HAXOJIUTh TUIOMIAIN TIIOCKUX (PUTYP M 0OBEMBI TEJI C TOMOIIBIO HHTETpaa;

UMETh MPEACTABICHUE O MAaTEMaTHYECKOM MOJCIMPOBAHUM HAa TIPUMEPE COCTABJICHUS
nuddepeHnanbHbIX YPaBHEHUI;

pemiath MPUKIQAHBIE 3a7a4d, B TOM YHCJE€ COLMAIbHO-DKOHOMUYECKOTO U
(hbU3UYECKOro XapakTepa, CpeJICTBAMHU MaTeMaTHYECKOTO aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH M IPOIPECCHH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 3324
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue oneparuu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas u 1poOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHnas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAIINX CTETIEHH U KOPHU

40 [IpeobpazoBaHust YHCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATTEHBIX
yYpaBHEHUHU
Wppanmonansusie ypaBaeHusi. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATIBHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTtponpHast padora: "CBolicTBa u rpapux

51 KOpHsI N-oii ctenenu. VppanmoHanbHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

65 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH (MBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1

peueHust ypaBHEHU I




Ucnonb3oBanue rpaduka GyHKIuN 1is

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHUSI JIOTApUPMUISCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 KonrtponsHas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmuueckne ypaBHeHuUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

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

82 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyYHKIIMI YHCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

nocJieroBaTeabHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLIIUHU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIiasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMHA HENPEPHIBHBIX Ha
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTelIbHOU K rpauKy
byHKITUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs




3HaHuil: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o ¢opmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HotoTona-JIeliOnuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TPUTOHOMETpHYEcKast (OpMBI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a/1a4 B IeIbIX YUcIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlMOHATbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu()MUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAyKH U PeaIbHOU
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3anus 3Hanuit: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME













