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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havala MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOTpaMMe CpeaHero oOmiero oOpa3oBaHwMs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU M JPYTHX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TCHJICHIIMNA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYeCKOro aHajii3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMONIBI0O MHAYKIIMU U PACCYkKIaTh NEAYKTUBHO, HWCIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOydYarolIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] TMPHUKIAJAHBIX 3aad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYaIluH,
WHTEpIIpEeTallui  TOJYyYEHHBIX  PEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMMUCSA MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMM.

VYuebHblli Kypc 00JaZaeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHHMS, TaK M 4epe3 crneuuduky ydyeOHOM
JEATCIIbHOCTH, TpeOyroued MNpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJy4YEHHBIN PE3yJIbTarT.

B ocHOBe MeToanKK 00ydeHust anreOpe 1 HayajlaM MaTeMaTUYECKOTo aHAIn3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0yUCHUS.

B cTpykType yuebHOro Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIZICJICHBI  CIIEAYIOIIME COAEpKATEIbHO-METOaUYecKue JuHuu: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauaina
MaTeMaTU4ecKoro aHanuza», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEeIbHO-METOIMYECKHE JIMHUM HW3YYaloTCsd Ha MPOTSHKEHUM JBYX JIET



oOydeHus1 Ha YPOBHE CpETHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMU | pa3ziesiaMu. J{aHHbIN yaeOHBIi
KypC SBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBenuHSET B cebe conepikaHue
HECKOJBKMX MaTeMaTHYECKHX TUCIUILUINH, TaKUX Kak anareOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaTHdecKas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyalllH, MPUMEHATHh 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHIeHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHONW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopeprkarenbHO-MeTOAMYECKass JTUHUS «YUucina ¥ BBIYMCICHUS 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B CEO0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHUCIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAaMH. 3HAKOMbBIE OOyYaIOIMMUMCS MHOXECTBA HATYPAIbHBIX, IEJIBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHO>KECTBOM
KOMILJIEKCHBIX 4hceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My CIenu(pUIECKUe 3a7aud MU ONEepaluu: JeJICHHE Haleno,
OTIEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, OcoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAIINH, a TaKKe
W3BJICUCHUE KOPHS HATypallbHOM CTETEHM HAa MHOMECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS Pa3IMJHBIX 3a/1a4
dbopMHpyeTCs TIPEICTAaBICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH W €€ pOJIh B
MOCTPOCHUU MOJIENIEH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3aIusl.

Jluaust «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pasaene IlporpamMMbl MpemxyCMOTPEHO peUICHHE COOTBETCTBYIOMIMX 3adad. B
pesynbrare OOydYaromIvecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
coJepKalux MmapaMeTphl. [lojlydeHHBIE YMEHHS IIMHPOKO HCIIOIB3YIOTCS TIPH
UCCIICTOBaHUH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TP PEIICHUH TPHUKIIATHBIX
3a/1a4y M 3a7]a4 Ha HAXOXKJECHUE HAMOOBIINX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.



JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pallMOHATIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BBIPAKECHUH,
COJEpKalINX CTENEeHU U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepHuaa IpPOUCXOIUT adbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUs 00y4aromuxcs, GOpMHUPYIOTCS HABBIKU ACAYKTHUBHBIX PacCy>KICHUH,
paboTbl C CHUMBOJIbHBIMU (OpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBHCUMOCTEH B BUJIC PAaBCHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBI I pEUICHUs MPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopnepxxarenbHo-MeToauueckass JUHUS «DyHKIMH U Tpa@uKU» TECHO
NeperuieTaeTcss ¢ JAPYTMMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIBHOCTh U3YUCHUsI MaTepruana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3a7a4 U3 APYruX yueOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMaHUE
yaensietcs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTU MEXKITY
pPa3IMYHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiep>KaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIIOIINX BBIPAKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B PA3TUIHON
dbopme: aHamuTHYECKOM, Tpaduyeckoi u cioBecHo. Ero n3yuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO0 U
KOHKPETHU3aIUH, UCTIOIh30BaHUIO aHAJIOTHH.

ConepxarenpHasi nuHug «Hauana MareMaTuyeckoro aHaim3ay MO3BOJISIET
CYIIIECTBEHHO PACHIUPHUTH KPYT KaK MaTeMaTUYeCKHX, TaK U MPHUKIAJAHBIX 3a/1ad,
JIOCTYIMHBIX OOYYalOIIMMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMHN, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOManun (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaepKaTeiabHas JMHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJIeNiel pealbHBbIX CUTYyalluH,
MO3BOJISICT HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COLUATIBHO-
HDKOHOMMYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMATBHO-JIOTMYECKOTO M KPEATHBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronrecs y3HatT O BhIIAIOIIUXCS
pe3yJsibTarax, MOJYYEHHBIX B XOJE pPa3BUTHUS MaTEMaTUKH KaK HayKd, U 00 HX
aBTOpaXx.



CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOoTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMAaTUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH © e€¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €TO Uil BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMNpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  BJIEMEHTaMU
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIMXCs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHHS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMi, WCCIACAOBAHHS O3THX MOJENEH C TOMOIIBIO ammapaTa aireOpbl |
MaTEMaTUYECKOTO aHalln3a, WHTEPIPETANH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca HIMPOKO HMCIIOJIB3YeTCs I pelieHus] MpUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HaOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenpHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS TNPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIIeCcCe U3yUeHUs BCceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yueHne yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Yuciaa v BBIYMCICHUA

Parnmonaneupie ymcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLIEHTHI,
OecKOHEUHbIE Iepuoandeckue Apodu. IlpumeneHnue npoOell MU NPOUEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEaIbHOM KU3HH.

[elictBuTenpHbIE 4Kclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepalMi ¢ JCUCTBUTENIBHBIMU  4YHUcClIaMd.  Moayib
JEHUCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCICHHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEH (POPMBI 3aIIMCH IEHCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHbIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCIJIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/bl PEUICHUS LIEIbIX U APOOHO-PAMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTO4YICHb OT OJHOW MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOrouIeHbI ¢ 11ebIMU KO3 DUTTUEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUMN, COJIEPKAIIMX CTEEHN U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/IBI peLIeHus
UPPALMOHAIBHBIX YPABHEHUIA.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBanne BhIpaXEHH, CONEPIKALTUX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHWH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenenuTens MaTpUIIbl 2X2, €ro FTEOMETPUUECKH CMBICT U CBOMCTBA,
BBIYUCJICHUE €T0 3HAYEHUS, MPUMEHEHUE OINPEICTUTENS I PEUICHUS] CUCTEMBbI
JVHEWHBIX ypaBHECHMU. PelieHne npuKIagHbIX 3a1ad € IOMOLIBIO CHUCTEMBI
JMHEWHBIX ypaBHeHUM. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJEJEN peanbHON CUTyallUH C IMTOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKU U peaTbHON KU3HU.

DYyHKIUHN U TPAPUKH

OyHKIMA, CcrnocoObl 3amaHus ¢GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIHM.
Komnosumms yukiuii. I'papuk  QyHkmum. DnemeHTapHble MpeoOpa3oBaHUs
rpa@uKoB QyHKIIHIA.

OOisacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymn QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢ysnkun. IIpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MakCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee 1 HaMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (DYHKUIMU. DIeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHas (pyHKIMS C HaTypalbHBIM U LIEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0i CTENEHHU KaK (PyHKIIMH 0OpaTHOW CTETEHU
C HATypAJIbHBIM IOKA3aTENEM.

[TokazaTenbHass U jorapupmuyeckas (yHKUUHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pelICHUs YpABHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OYHKIMOHAIIbHBIE 3aBUCUMOCTH B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs IIOCJIeNOBaTEILHOCTEH. MeTon
MaTeMaTU4eCKOM HHAYKIHMH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJIbIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucio e. Popmyiia CI0KHBIX
NpOIEHTOB. Vcrnob30BaHWE TIPOTPECCHH I PEIICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepoiBHble (GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuui. CBoicTBa (YHKIMN HENPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB ISl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIMI 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHbIe GyHKIHH. OnpeneneHne, TeOMETPUIECKUN
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHOU K IpauKy QyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBl,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITHHA.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M WX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO — ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUM, MPU PEIIEHUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBHUE,
JI0KAQ3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Hartypanbubie u nensie yucna. [I[pumMeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m Hammenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpawueckass U TpUTOHOMETpudeckas (HOpMbI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepalud C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PeIIeHUs] PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHU U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeNbHBIX U  JOrapuPpMuyYecKux
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IapaMeTPaAMU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3iIMuHbIX 00JacTeil HAYKU U peanbHOM KU3HU, MHTEPIPETaLUs
IIOJIYYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommosunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM ITUIOCKOCTH.

TpuronomeTtpuyeckue QyHKINH, UX CBOMCTBA U IPaQUKH.

['padmyeckue MeTOABI pelleHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHUS 3a/1a4 C TapaMeTPaMH.

Wcnonp3oBanne TrpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHajau3a

[IpumMeHeHne MpoU3BOAHON K MCCIEIOBAHUIO (DYHKUIHMIA HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxaeHne Hanbonbero 1 HAMMEHbIIEro 3HaYeHU I HePephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumMeHeHne NpPOU3BOJHOM Uil HAXOXKICHUS HAWIYYIIEero pPEIICHUS B
NPUKIIAHBIX 3a/Ja4dax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoX1eHUs IEPBOOOPa3HBIX.

Nuterpan. ['eomeTpuyeckuil CMBICI HHTETpaIa. BeIYuCIEeHNE ONPENEIEHHOTO
uHTerpana no popmyne Herotona-Jleibnuna.

[IpumeHneHnue uHTErpaja A HAXOXIACHUS IUIOMIAAEeH IUIOCKUX (QUTryp H
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJICJIMPOBAHUE pEAIbHBIX IMPOLECCOB C TMOMOLIBI AU depeHIInaIbHbIX
YpaBHEHUM.



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUH, MPOICAYP
rpaxaaHCKoro  obmectBa  (BBIOOPHI, OMPOCBI W JApPyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHHUSIM POCCUHMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTUUYECKHWE 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro oopasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpYAY, OCO3HaHHE IIEHHOCTH TpPYAOIIOOUs, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JAESITEIBHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0 U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPhl, TIOHUMAaHHUE BIIHSHUS
COITMATIbHO-?KOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOTHON U COIMATBHOM
Cpebl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOIeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILICHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKON
HayKH Kak cepbl 4eJIOBEUECKOM AEATEIbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eCTBUA

ba3oBble jjornueckue aeiicTBUA:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKUM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCUUKAIUH,
OCHOBAaHMSI 17151 0000ILIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MOPeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBO/IbI;

BBIOMpATh CMOCOO pelieHns y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIECHUs, BEIOUpPATh HAanOoJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpodiiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKoro o0beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENFHO (hOPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMPOIECCa, a TaKKe BBIIBUTATh
MPEANOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISl PEILLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIIHIO PA3IMYHBIX BUIOB U (HOpM
MIPEJICTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAILNIO, MPEACTABISIThL €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIun 1o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE YUeOHbI€e JelCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHAu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0 XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACH, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIAATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
Jajora, oOHapY)KUBaTh Pa3lIMuue M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICa0BaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (PopMaT BBICTYIUIGHHMS € YYETOM 3ajay
MIPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPHU PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHATH MPUUUHBI
JOCTIDKCHUSI WU HETOCTHIKCHUS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh II€JIb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax padoThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BBITIOIHATH CBOIO 9acTh PaOOTHI U KOOPIUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YJICHAMH KOMaH/Ibl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B 0OmuUiA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy ob0ydenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaJIUu3a»:

Yucaa 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OECKOHEYHAs
nepuoAndecKkas JApoOb, TMPOIEHTHI, HPPAUOHAILHOE YHCIO, MHOXECTBa
pALMOHATIBHBIX U ICUCTBUTEIBHBIX YUCEII, MOYJIb JEHCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TTPaBUJIa OKPYTICHUS, IPUKHUIIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUECKUNH KOPEHb HaTypajIbHOU
CTEICHU;

CBOOO/IHO OIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO OIEpUpPOBaTh MOHATHUAMH: JIOTapUPM uHKcaa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC
YUCIJIOBOTO apTyMEHTAa;

OIIEpUPOBATh MOHATHAMM: APKCHUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATUSIMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIICHUs pPALUOHAIBHBIX U JPOOHO-
palMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB I PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOM MNEPEMEHHOM,
MHOTOYJIEH C LUEBbIMU KO3PPUIIMEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSTH JICJICHHUE
MHOTOWIEHA HAa MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
peneHns 3a1ady;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpeNenuTeNss 2 X 2 g BBIYMCIECHHUS €r0 3Ha4yeHus,
IPUMEHATh ONPENEIUTEN JUIsl PELIEHUS CUCTEMbl JIMHEWHBIX YPAaBHEHUH,
MOJIEJIMPOBATh pEajbHbIE CUTYallMH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOUIBI0 MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH NIOJyYECHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COEPKALIMUX CTEHEHH C
palMOHAIBHBIM MTOKA3aTeNIeM;

UCII0JIb30BaTh CBOMCTBA norapupmMoB JUIS npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUM;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPPAIMOHAJIbHBIE, MMOKa3aTeJbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISASA MPOBEPKY KOPHEM;



MPUMEHSTh OCHOBHbBIE TPUTOHOMETpUYECKUE (HOPMYIIBI JJIs1 Mpeodpa3zoBaHuUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO ONEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHMS, HEPaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BaTh
MOCTPOCHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsl.

DOyHkuuu U rpapuku:

cBOOOIHO OMEPUPOBATh MOHATUAMU: (QPYHKIHS, CIIOCOOBI 3a1aHusl (QyHKIUH,
B3aMMHO OOpaTHble (PYHKIMM, Kommo3ulus GyHKOUN, rpaduk QyHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpapukoB PyHKITUI;

CcBOOOHO OIEPHPOBATh MOHATHUSAMHU: 00JACTh OMPEICICHHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBaTh MNOHATUSAMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoInYecKue (PYHKITUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllieeé M HauMEHbIee 3HaueHWe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
HeabIM TIoKa3zareneM, Ipaguk CTeneHHOW (YHKIHUU C HATypalbHBIM M IIEJIBIM
nokasaresnemM, rpa@uk KOpHs n-0il CTeNeHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTU4Has U APOOHO-JTHHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIE0BAHNE U TIOCTPOSHUE UX TPAPUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHAMM: IOKa3aTeabHas M Jorapudmuyeckas
GbyHKIUUA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMNEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YNCIOBOTO apryMEHTa;

UCIONb30BaTh rpaduku  (yHKUMH JUid  HCCIEAOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUECKasi MPOTPeCcCus, TUHCHHBIA U
AKCMOHEHIIUATBHBINA POCT, (hOpPMYJIa CIOKHBIX MMPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEPUPOBATH MOHITUIMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENbHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMIPEPHIBHBIC (PYHKIIUH, TOUYKH Pa3phiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEPUPOBATH IMOHATHEM: (YHKIWS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a7aY,

CBOOOJIHO OIEpUPOBATHh TMOHITUSIMH: TI€pBasi M BTOpas MPOU3BOJHbBIC
dbyHKIMH, KacaTenbHas K TpaduKy QyHKIIHIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUS, YACTHOIO U KOMIIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUI;

UCIIOJIb30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEpPUPOBATh  MOHATHSIMHU: MHOXECTBO,  OMNEpaluu  Haj
MHOYECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 JPYTUX YUEOHBIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: OIpE/ICNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy ob0yuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CIEAYIOIIHE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YUCIIO, MHOXKECTBA
HATYpaJIbHBIX U LEJIBIX YUCEN, UCIOIb30BATh MPU3HAKU JEIUMOCTH LEIbIX YHCE,
HOJ/l u HOK HaTypaibHBIX 4yuCEN M pEUIeHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATUEM OCTaTKa MO0 MOJIYJIO, 3alHChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJIHO OMEPHUPOBATH MOHSTUSMU: KOMIUIEKCHOE YMCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYWCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpME, BBITIOTHATH apU(PMETHUECKUE ONepaIiii ¢ HUMHU U
n300pakaTh Ha KOOPJAMHATHOMN IJIOCKOCTH.

YpaBHeHHs U HEPAaBEHCTBA:



CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPAaBEHCTBA, HAXOAUTb HUX PELIEHUS C  IOMOILBIO
PAaBHOCUIIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEH TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI M CUCTEMBI-CIICJICTBHS, HAXOAUTh PELICHUS
CUCTEMBI M COBOKYIHOCTEH PallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U IapaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELLICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAXKXECHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C MCIIOJNb30BAaHUEM ammnapara ajireOpsl,
MHTEPHPETUPOBATH NIOJyYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIHIA;

CTPOUTH TeoMeTpruYecKue 00pa3bl ypaBHEHUHN U HEPABEHCTB HA KOOPIMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPHUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJmu3a:

UCITI0JIB30BaTh MPOU3BOHYIO JIJISl HCCIIEIOBAaHUsI (PYHKIMKA HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HauOoJbllee U HAaMMEHbIIee 3HaUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUS B
MIPUKIIAJIHBIX, B TOM YHCJIE COUMAIbHO-3KOHOMHYECKHUX, 3a1a4ax, 1Sl ONPEAEICHUs
CKOPOCTH U YCKOpPEHUS MpOIiecca, 3aJaHHOTO (pOopMysol WM rpadukoM;



CBOOOJTHO  ONEPHUPOBATH MOHATHSMHU: IEpPBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC HIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH
uHTerpai no gpopmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMIAIHN TUIOCKUX (GUTYp U 0OBEMBI TEJT C TOMOIILI0 HHTETPAa,;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3NYECKOTo XapakTepa, CpeCTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pasoBare/ibHbIE
padoThI padoThI pecypenr
MHOXECTBO 1€MCTBUTEIBHBIX YHCEIL.
MHorounensl. PaninoHanbHbIe YpaBHEHHUS U 24 |
HepaBeHCTBa. CUCTEMBI TIMHEUHBIX
YpaBHEHUI
) Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 1
WppaumnonanbHble ypaBHEHUS
3 Oynkiun u rpaduku. CreneHHas GyHKIHS C 12 1
LIETIBIM ITOKa3aTeJIeM.
4 [TokazarenpHas pynkums. [lokazarenbHbie 10 |
ypaBHEHUS
5 Jlorapudgmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” 1
YpaBHEHUs
7 [TocnenoBaTeIbHOCTH U TPOTPECCHH. 10 1
HenpepsiBable GpyHkiuu. [IponsBoanas. 20 1
9 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATHU3AIIH 5 |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
| HccnenoBanue GyHKIMA ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpaznas u uHTETpa 12 1
3 I'padviky TPUrOHOMETPUUECKUX (PYHKIIHA. 14 |
TpuronomeTpuueckre HEPaBEHCTBA.
4 WppatmonansHble, MOKa3aTENbHbBIE U 24 :
norapuMUUecKre HepaBeHCTBA
KommnekcHbie uncna 10 1
HarypanbHble u nienble yucna. 10 1
CucTeMBbl parioHaTBHBIX, HPPANUOHATBHBIX,
7 MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX 12 1
ypaBHEHHUS.
8 3ajaun ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHOeCTBO, ONepaly HaJl MHOYKECTBaMU
U UX CBOICTBa

Huarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO anIapara s PeleHHs
3a1a4y

Panronanenele yncina. OOBIKHOBEHHbBIE U
JECSITUUHbIE TPOOH, IPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKHE JPOoOH
Pannonanehele yncina. OOBIKHOBEHHBIE U
JIeCATUYHbIE JPOOU, MPOLIEHTHI,
OeCKOHEUHbIE IEPUOTUYECKUE IPOOH
[Ipumenenue qpobeit 1 MPOLEHTOB JIst
pelIeHs IPUKIaJHbIX 3a1a4

[Ipumenenue npobeit 1 MpOLEHTOB JIst
pELICHHS TPUKIAIHBIX 3a/1a4
JlelicTBUTEeNbHBIE YKCIIa. PalloHalbHBIE U
HMppalrOHaJIbHbIC YUCIIa
ApudmeTrnueckue oneparuu c
JEHCTBUTEIILHBIMY YHCIaMU




10

Mopynp A€MCTBUTEIBHOTO YHUCIIA U €TI0
CBOMCTBA

11

12

13

[IpubnmxEHHBIE BBIYUCIIEHUS, TIPaBUIIA
OKpYIJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE METOIbI PELLICHUS LENbIX U
JIpOOHO-PALlMOHANBHBIX YPAaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIIECHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOrouseHs! ¢ HeIbIMHA
kox¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.

Omnpenenurens MaTpuipl 2x2, ero
TEOMETPUUYECKHUN CMBICIT Y CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

Omnpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




[IpuMeHeHue onpeaenuTens A peeHus

21 CHUCTEMBI JINHEWHBIX YPAaBHEHUI

” Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

” Pelenne npukiagHeIX 3a/1a4 C MOMOUIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Kontponbnas pabdora: "PanmonanbHbie

24 ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

75 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHHU U €ro CBOKMCTBA

2% ApudmeTnueckuii KOpeHb HATYpaTbHOM
CTEIEHU U €ro CBOKMCTBA

7 [Ipeo6pa3oBanus YUCIOBBIX BbIPAXKEHUH,
CoJIepXkKaIINX CTEIIEHU U KOPHU

73 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

29 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

30 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
YpaBHEHUNU
Wppannonanbubie ypaBHeHUs.. OCHOBHbIE

31 METO/IbI PELICHUS UPPALMOHAIBHBIX
ypaBHEHUU
Wppaunonansueie ypaBHeHUs. OCHOBHBIE

32 METO/IbI PELLIECHUS UPPALMOHAIBHBIX

ypaBHEHUU




33

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHAJIBHBIX YPABHEHUN

34

35

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpALMOHATILHBIX YPaBHEHHM

36

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUN
MUPPALMOHATIBHBIX YPABHEHUN

37

38

39

CoiicTBa u rpaduk KOpHS N-0if CTENICHN
Kak (QyHKIMH 00paTHOW CTETIEHH C
HaTypaJIbHbIM I1OKa3aTeleM

CaoiicTBa U rpadK KOpHSI N-Oi CTEHCHH
KaK (yHKIIMH OOpaTHOW CTETICHH C
HATYpaJIbHBIM ITOKa3aTelieM

KonTponbnas pabora: "CoiicTBa u
rpaduK KOpHS N-Oi CTETIEeHHU.
HppanuonansHele ypaBHeHuUs"

40

OyHKIUS, CTIOCOOBI 3a/1aHUsT PYHKITUH.
B3aumHo oOpaTHbIE QYHKIIUH.
Komnozumus GyHkimii

41

42

43

I'paduk pynkumun. dnemeHrapHbie
npeobpazoBanus rpadukoB QyHKIUN
OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHut pynkuuu. Hynu ¢pyHkuuu.
[TpoMexyTKH 3HaK MOCTOSIHCTBA

YérHble 1 HeUETHBIE (PYHKIINU.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU




MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.

44 Haubonbiiee u HauMeHblee 3HAUCHHE
(GYHKIIMHM Ha TPOMEKYTKE

45 JluneitHas, KBapaTHUHas U IPOOHO-
auHenHas QyHKIH

46 DeMEeHTapHOE UCCIIEIOBAaHUE U
MOoCTpoeHne rpauKOB ATUX PYHKITUH

47 DeMEeHTapHOE UCCIIEIOBAaHUE U
nocTpoeHue rpaduKoB ATUX HYHKIUN

43 Crenens ¢ 1enbIM okaszarenaeM. bunom
Herorona

49 Crermnens ¢ 1enbIM MokaszarenaeM. bunom
Hprorona
Crenennast GyHKIUS C HATYPaJIbHBIM H

50 HeJIBIM IMoka3areseM. E€ cBoiicTBa u
rpaduk

51 KonTponbhnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaguk”

57 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
e€ CBOICTBA

54 CreneHsp ¢ palluOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [TokazatenbHast GpyHKIM, €€ cBOIiCTBA U
rpadux

56 Ucnonb3oBanue rpaduka GyHKIUN ATs

peleHns ypaBHEeHUN




Hcnonp3oBanue rpaduka QyHKIHH 115

37 pelieHusi ypaBHEHUM !
[loka3zarenbHble ypaBHEeHUs1. OCHOBHBIE

58 METO/bI PEIICHUS IOKA3aTEIbHbIX 1
ypaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PELICHHSI TOKA3aTEIbHbIX 1
YpaBHEHUN

61 KonTponpHas padora: "[lokazarensHas 1
¢byuknus. [TokasarensHble ypaBHeHUA"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTa norapudpma 1

64 Jlorapudm uyucna. CoiicTBa iorapugpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecsiTuuHbIe U HaTypaJibHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BBIPAXKEHUH, 1
coJiepKaluX JorapuQmbl

68 [IpeobpazoBanue BhIpaXeHUH, i
coJiepKaluX JorapuQmbl

69 [Ipeobpa3zoBanue BhIpaXeHUH, i
COJIepXKaIIuX JorapudMbl

70 Jlorapugmuueckas pyHKIus, € CBOHCTBA 1
u rpaduk

71 Jlorapudmuueckas pyHkuus, e€ cBONCTBa |

U rpaduk




Ncnonb3oBanue rpaduka GyHKIUN 115

72 pelieHusi ypaBHEHUM

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHus: ypaBHEHU I
Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE

75 METO/bI pelIeHus JJorapu(MUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/BI pEIIeHUS JIoTapu(HPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE IEPEXO/IBI B PELLICHUT
norapu(pMHUECKUX YpaBHEHHMA

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
JOrapu(pMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

21 CuHyC, KOCHHYC, TAHT€HC U KOTAHI€HC
YHCJIOBOI'O apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI€HC

YUCJIIOBOTO apryMEHTa




TpuronomeTpuyeckas OKpyKHOCTb,

84 OnpeAeieHue TPUrOHOMETPUYECKHUX
(GYHKLUH YUCIOBOIO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

85 OIpeieIEHuE TPUTOHOMETPUUECKHUX
(yHKLUI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

%7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

28 OCHOBHbIE TPUTOHOMETPUYECKUE
bopmybl

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

91 [Ipeo6pa3oBaHue TPUTrOHOMETPUUECKUX
BBIPAKECHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

94 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

95 Pemenue TpuroHoMeTpuuecKux
YpaBHEHUNU

96 Pemenune TpuroHoMeTpuuecKux

YpaBHEHUNU




Pemienne TpuroHOMeTpUYECKUX

97 .
YpaBHEHUN

08 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

99 Pelenne TpUroHOMeTpUYECKUX
ypaBHEHUH

100 Pemenne TpuroHOMeTpU4ECKUX
ypaBHEHUH
KonTtponsHast pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUs"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS

102 ocjienoBareibHocTel. Meton
MaTeMaTUYeCKON UHIYKIUU
MOHOTOHHBIE U OTPaHUYECHHbIE

103 IOCJIeN0BaTENbHOCTH. McTopHs ananu3a
0ECKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoHeuHo yObIBaroI1as reoMeTpuuecKas
porpeccus

107 Cymma OeckoHe4HO yObIBaromien
reOMEeTPUUECKOI Mporpeccun

108 JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.

Yucmo e. CDOpMy'J'Ia CJIOKHBIX ITPOLICHTOB




Hcnonws3oBanue nporpeccuu Jisi pereHus

1o peasibHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KoHnTponpHas padora:
"IlocnenoBarenbHOCTH U Iporpeccun”

112 HenpepsiBHBIC (DYHKIIMH ¥ MX CBOKWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IrpaduKoOB
byHKIII

114 CgoiicTBa (YHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CaotiicTBa (yHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB [Tl pEIICHUS
HEPABEHCTB

118 MeTto MHTEPBAJIOB JUIsl pELICHHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKIMH U151 perenust 3a1a4

120 [TpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(byHKUMH 1715 peleHus 3a1a4

121 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU

122 Ornpenenenne, reOMETPUUECKUM CMBICTT
MIPOU3BOAHOMN

123 Onpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOAHOM

124 VYpaBHeHHe KacaTeabHOU K rpaduky

byHKIUA




125 YpaBHEeHHE KacaTeabHOU K rpaduky 1
byHKIUHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1

127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1

128 [IpousBoiHAS CyMMBI, IPOU3BEICHNS, 1
YaCTHOTO ¥ KOMITO3HIIUU (HYHKITUI

129 [TpousBogHasi CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIIUI

130 [IpousBoiHASI CyMMBI, IPOU3BEIACHHS, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKIUI

131 KonTponsHas padora: "[Iponssoanas” 1

132 [ToBTOpEHHE, 0000IICHUE, |
cucTemaTu3anus 3Hanui: "YpaBHenus"

133 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

134 HToroBas KOHTpOJIbHAsA paboTa 1

135 [ToBTOpEHwMe, O606H1€HI:IG, |
CUCTEeMAaTH3aIHsl 3HAHHHA

136 [ToBTOpEHwue, 0606HI€HI§G, |
CUCTeMAaTH3AIVsI 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I1O0 136

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

[IpumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpou3BOTHON K

UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npon3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
HCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
UCCIeI0BaHNIO (PYHKIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIIETO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonpLIero u
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GYHKITMH Ha OTPE3Ke

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMHU HAa OTpE3Ke

10

11

12

Haxoxnenne HanOobIIero u
HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HAMMEHBIIETO 3HAUYCHUS HEITPEPhIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HAMMEHBIIETO 3HAUYCHUSI HEITPEPbIBHOM
(GYHKIIMH Ha OTpE3Ke

13

[IpuMeHeHne NpoOn3BOHON 1S
HAXO0X/ICHNS HAaWTY4YIlero pemeHus B
IIPUKIIAIHBIX 3a7a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXO0JXKJICHUS HAWJIYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

IIprMeHeHre nporu3BOIHOM IS
OIIPEAEIIEHUS CKOPOCTU U YCKOPEHUS
nporiecca, 3a1aHHOT0 POPMYIION WUITH
rpaduxkom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS




npoiiecca, 3aJaHHOTro (OPMYIIOH UITH
rpagukoM

17 Komnosunus ¢pyHkuumit

18 Kommozurus ¢hyHKImii

19 Komnosunus ¢pyHnkuumit

20 ['eomeTpuyeckue 0Opas3pl ypaBHEHUI Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerprueckue oOpa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

” KoHnTtponbHas padora: "UccaenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOIHON"

7 [TepBooOpazHas, OCHOBHOE CBOHCTBO
nepBOOOpPa3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 ¢ynkuuii. [IpaBuna HaX0XKICHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIEMEHTAPHBIX

25 dbynakuumii. [IpaBuna HaxoxaCHUS
NepBOOOPA3HBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
WHTETpaa

7 Brruncnenue onpenen€éHHOro HHTerpana
no popmyne Herotona-Jlelt6uua

73 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltonuma

29 [Ipumenenue nnaTerpana s

HAXO0XICHUS TUIOMIa/Iel TUIOCKUX PUTYp




[IpuMeHeHnue uHTETpana s

30 HaxXO0XXJIeHUs 00bEMOB reOMETPHICCKHUX
Ten

31 [Tpumeps! pemennii mudepeHamTbHbIX
ypaBHEHUI

1 [Tpumepsl pemennii nuddepeHITnanbHbIX
ypaBHEHUH
Marematuueckoe MOJEIUPOBAHHE

33 peaIbHbBIX MPOIIECCOB C MTOMOIILIO
muddepeHIaTbHBIX YpaBHEHUI

34 KonTponsHas padora: "[lepBooOpazHas u
uHTerpan”

15 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu

16 Tpuronomerpuueckue GyHKINH, UX
CBOIiCTBa U TpaduKu

37 TpuronomeTpudeckre QyHKITUH, UX
CBOICcTBa U rpaduKu

18 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOIiCcTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH C IOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEN TPUTOHOMETPUUECKHUX

42 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

43 YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Perienue TpuroHoMeTpuYeCKUX
HEPABEHCTB

45 Penienue TpuroHoMeTprUuECKUX
HEPaBEHCTB

46 Pemienne TpuroHOMeTpU4YECKUX
HEPABEHCTB

47 Penienne TpuroHoMeTpruuECcKuX
HEPABEHCTB
KoHntponbnas padora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKIUH.
Tpuronomerpruueckue HepaBeHCTBA"

49 OcHOBHBIE METOIbI PELLICHUS
MOKa3aTelbHBIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLICHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOIbI PELIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLIEHUS

norapu(pMUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcCHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcCHOBHBIE METObI PELLICHUS
UpPpaLMOHATILHBIX HEPABEHCTB
53 OcHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpaLMOHATIFHBIX HEPABEHCTB
60 OcHOBHBIE METOIbI PELLICHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
61 I'padmuueckue metos! penieHus
UPpaLMOHATIbHBIX YPAaBHEHUM
2 I'paduueckue MeTObI perIeHus
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmueckue metozs! penieHus
IIOKa3aTeJIbHBIX YPaBHEHHUU
64 I'paduueckue MeTObI pelIeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTObI pelIeHus
norapupMHUECKUX ypaBHEHHHA
66 ['padmyeckue METOABI peLICHUS
norapu(pMUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHUs

norapu(pMUIECKIX HEPABEHCTB




68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeNbHbBIX U JTOrapu(OMUYECKUX
ypaBHEHUH

69

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOTapU(YMHUUECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHBIX U JOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanuoHanbpHble, OKa3aTeIbHbIEC U
norapu(pMUIECKHEe HEpaBeHCTBRA"

73

KommnekcHele yncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (HOPMBI 3aITUCU
KOMIIJIEKCHOT'O YHCIIa

74

75

76

KommnekcHele yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAaMH

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPAWHATHOM IIOCKOCTH




N3o0paxeHue KOMIJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM TJIOCKOCTU

79 ®opmyna Myaspa. KopHu n-oii crenesu
13 KOMIUIEKCHOTO YHClIa

20 ®opmyna Myaspa. KopHu n-oii cTenenun
U3 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEN TS

81 perieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHIX
3a1a4y

%) KonTtponsHas pabdora: "KomruiekcHbie
ymcna"

83 Harypanbnble u uensie yucna

84 Harypanbnsle u nensie yucna

85 [TpumeHeHre MPU3HAKOB IETUMOCTH
LEJIBIX YUCEI

26 [IpuMeHeHne MpU3HAKOB ACIUMOCTH
LEJIbIX YUCEI

27 [IpuMeHeHne npru3HAKOB ACIUMOCTH
nensix yucen: HOJl u HOK

28 [IpuMeHeHne NpU3HAKOB ASIUMOCTH
uenbix yncen: HOJ[ u HOK

29 [IpuMeHeHre NpU3HAKOB ACIUMOCTH
LEJIbIX YHCEJI: OCTATKU 10 MOJYJIIO

90 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LEJBIX YUCEeI: OCTATKH [0 MOAYJIIIO
[IpuMeHeHne npu3HaKoOB AEIUMOCTH

91 LEJbIX YKCell: anroput™ EBkinaa as

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUSA

CucreMa ¥ COBOKYITHOCTh YPABHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYITHOCTEH paliMOHaIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MpPaLMOHATbHBIX
YpaBHEHUN

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PEILICHUS] CHCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U

COBOKYITHOCTEH JIorapu(pMUIeCKUX
YpaBHEHUNU

101

IIpuMeHeHne cuCTeM K pEeIIEeHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3




pa3nuyHbIX 001acTeil HAyKH U pealbHOM
YKU3HU, MHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEeM K PEILEHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
JKU3HU, UHTEPIIPETAaLUs OJy4YEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U peaslbHOMI
JKU3HU, UHTEPIIPETaLUs OJy4YEHHBIX
pE3yJIbTaTOB

104

KonTponpHas padora: "Cucremsl
palMOHANBHBIX, HPPAIIHOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHeHHI"

105

106

107

PanuonaneHbIe ypaBHEHHUS C
napameTpamu

PannonanbHbIE HEpaBEHCTBA C
napameTpamu

PanyonanbHbIE CUCTEMBI € TapaMETPAMU

108

109

HppaunoHanbHble ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu
WppatmoHanbHble CHCTEMBI C
napameTpamu

110

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C IapaMeTpaMu




111

[loka3zarenbHble CUCTEMBI C TApAMETPAMU

112

113

Jlorapudmuueckue ypaBHeHUs,
HEPAaBEHCTBA C apaMeTpaMu
Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETpUYECKUE YPABHEHHUS C
napameTpamu

115

116

TpuronomeTpuyeckrue HEpaBEHCTBA C
napaMeTpamu

TpuroHoMeTpuYECKrUe CUCTEMBI C
napaMeTpamu

117

IToctpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaJbHbIX
CUTyalMi C MOMOUIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenue u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN pealbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamMu

119

IToctpoenue u ucciegoBaHue
MaTEMaTUYECKUX MOJENEH peaabHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

120

121

KonTtponbHas pabdora: "3anaun ¢
napameTpamMu”

[ToBTOpenue, 060061IeHNE,
cucTeMarusanus 3HaHuil: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMAaTH3alysl 3HaHUM: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpEHME, 0000IICHNE,
cucremaTtusanus 3Hanuil: "HepaBencrna"

[ToBTOpEHmE, 0600IICHNE,
cuctemaTusanus 3Hanuii: "HepaBencrtna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHNE,
cucrtemaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpEHME, 0000IICHUE,
cuctemaruzanus 3HaHuit: "IIpousBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHKE,
cucremarusanus 3HaHui: "IIponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenue, o6odIIEHKE,
cucremarusauus 3HaHuit: "MHTerpan u
ero npuMeHexue"

131

132

[ToBTOpeHnue, 060061ICHNE,
cucreMarn3anus 3HaHui: "OyHKkuun"
[ToBTOpeHnue, 060061IeHNE,
cucreMaru3anus 3HaHuil: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTtusanus 3Hanuil: "Oynkuun"
134 Wrorosas KoHTpOJIBbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 [ToBTOpeHwme, 0606LueHI/vIe, 1
cucTeMaTtu3aius 3HaHui
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anredpa U Hadajga MaTEeMaTHUYECKOTO aHallu3a, TeoMeTpusi. Anredpa
W Hayaja MareMmarudeckoro aHanmsa. 10-11 kmaccel : yue0. ais
o011e00pa3oBaTeIbHBIX OpraHu3alui : 0a30BbIi U yray0i. ypoBHU /

[I.A.AnmumoB u ap. - M. [Ipocsenienue

METOINYECKUE MATEPHUAJIBI UISA YUUTEJIA

Maremaruka: anreOpa 1 Hayajla MAaTEMaTUYECKOTO aHalu3a, reomeTpus. Anredpa
W Hayaja Matemarudeckoro ananusa. 10-11 kmaccel : yueO. pis
o01eo0pa3oBaTeNbHbIX OpraHu3aiuii : 0a30Bblid U yrayOi. ypoBHU /

[II.A.AnmumoB u ap. - M. IIpocsemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka IIOK
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