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MHNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «Asredpa W Hayajla MaTeMaTHYECKOIO aHaIM3a» SIBISETCA
OJIHUM W3 HauOoyee 3HAYMMBIX B IpOrpamMMe CpeIHEro oOIiero odOpa3oBaHus,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroil CTOpOHBI, (hopMUpYET
JIOTHYECKOE U aOCTPAKTHOE MBIIICHUE O0y4YarolUXCsl Ha YPOBHE, HEOOXOAMMOM
JUIsl OCBOEHHUS MH(OpMATUKH, OOLECTBO3HAHMSI, UCTOPUM, CIIOBECHOCTH U APYTHUX
TUCIMIUIMH. B paMkax AaHHOTO y4eOHOTO Kypca OOydaromuecs OBIIAJEBAOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas (QOpMYyIUpYET CBOU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MaTeMaTUYECKOrO0 aHaM3a 3aKJaJ(bIBacT
OCHOBY [IJIl YCHENIHOTO OBJIQJACHUS 3aKOHAMHM (PU3UKH, XUMHUH, OHOJIOTHH,
MIOHUMAaHUSI OCHOBHBIX TEHJICHLIUHA pPa3BUTUS 3KOHOMUKHU U OOIIECTBEHHOMN XKU3HH,
MO3BOJIAET OPHEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MCIIONb30BaTh MX AJIs JajbHEHIero oOpa3oBaHus U B
MOBCEAHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYEeCKOro aHajii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKJIECHHS ¢ TIOMOILIBIO MHIAYKLIWU U PacCyXAaTh NEAYKTHUBHO, HCIIOJIb30BaTh
0000lIeHNEe M KOHKpETU3aluio, a0CTparupoBaHUWE W aHAJIOTHIO0, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone m3ydyeHusi yueOHOro kypca «AiredOpa M Havajla MareMaTH4eCKOro
aHaJln3a» 00ydYaroIIuecs IMOJTy4al0oT HOBBIA OMNBIT PEIICHUs NMPHUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO IOCTPOEHUSI MAaTEMaTUYECKUX MOJEIEH PEabHBIX CHUTyaluH,
UHTEPIPETAllM  IIOJIYYCHHBIX  pEUICHUH, 3HAKOMATCA C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAyKe U HCKYCCTBE, C
BBIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbli Kypc o0ianaeT 3HAYUTENbHBIM BOCIHTATEIBHBIM IOTEHIUAJIOM,
KOTOpBIM peanu3yeTcsi Kak uepe3 Y4eOHbII Marepualn, CIOCOOCTBYIOIIUN
(GOpMHpPOBAaHMIO HAYYHOIO MHUPOBO33PEHMs, TaK M 4Yepe3 cneuuduky y4dyeOHOM
JEATEIIbHOCTH, TpeOyrolel MNpOoAOKUTEIbHON KOHIICHTpAIlMM BHUMAaHUS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocnoBe wmetoauku oOyueHusi aiareOpe M HadajlaM MaTeMaTH4YEeCKOro
aHaJIn3a JISKUT ACSITeIbHOCTHBIN MPUHIUI 00Y4YEeHHUS.

B crpykrype yueOHOoro kypca «Aurebpa M Hadajga MaTeMaTHYECKOIO
aHaJIM3a» BbIICJIEHBI CIENYIOLIUE COACPKATEIbHO-METOUYEeCKe TuHUU: «Yucna
Y BbIUMCIIEHUD», « DyHKUNU U Tpadukm», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTU4eCcKOro aHainu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COZIepKATEIbHO-METOIMUECKUE JIMHUM HW3YYalOTCS Ha TPOTSHKEHHH JABYX JIET
oOydeHHUs] Ha YpOBHE CpEIHEro oomero oOpa3oBaHUs, €CTCCTBCHHO OTIOJHSISI
Jpyr Apyra W MOCTENEHHO HACHINASCh HOBBIMU TeMaMHU M paszeiiaMu. JlaHHBIH
y4eOHBIIl KypC SBISICTCSI HMHTETPATHBHBIM, IOCKOJBKY OOBEIUMHSET B cebe
COJICp)KaHUE HECKOJBKMX MaTEeMaTHYCeCKHX IWCIMIUIAH, TAaKHUX Kak anredpa,
TPUTOHOMETpPHSI, MAaTeMaTUYECKUN aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo mepe Toro kak oOywarommecs OBIaieBaloT Bc€ Oolee
MIMPOKUM MATEMaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeIbHO popMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyld MOJENb peatbHON
CUTYyallld, TIPUMCHSTh 3HAHUS, MMOJTydeHHBIE TIPU M3YyYCHUN y4eOHOTO Kypca, s
PEIICHHSI CAMOCTOSATEIBHO CHOPMYTMPOBAHHON MAaTEMAaTUYECKOHM 3a/1aui, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYEeCKass TUHHS «Uucia W BBIYUCICHUS) 3aBepIIaeT
(bopMHpOBaHKUE HABBIKOB UCIIOJIB30BAHUS JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00IIero oOpa3oanus. Ha ypoBHe cpemHero o0Imero
oOpa3oBaHusi ocoboe BHUMaHHE yaensercs  (OPMHPOBAHHIO  HABBHIKOB
palMoOHATBHBIX BBIYMCICHHUMA, BKIIOYAIONIMX B CEOSI MCIOJIB30BaHUE Pa3IMYHBIX
dbopM 3amucu 4YWcia, YMEHHE JAeNaTh NPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIE
BBIUUCIICHUS, OLICHUBATh YHCIIOBBIC BBIPAXKCHHS, padOTaTh ¢ MAaTEMaTHYCCKUMHU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIOIUMCS MHOXECTBAa HATYPaJbHBIX, IEJIBIX,
pallMOHANBHBIX W JCHCTBUTEIBHBIX  YUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIGKCHBIX YHCENI. B KaxJaoM #3 O3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My CHenu(UYECKHe 3aJayd W OIepaluu: JCJICHHE HaIelo,
ONEPUPOBAHUE OCTATKAMH HA MHOXKECTBE IIEJIBIX YHUCEN, OCOOBIE CBOWCTBa
palMOHATFHBIX M HPPAIMOHATBHBIX YHCEN, apUPMETHUSCKIE ONEPAIUH, a TAKKe
U3BJICUCHNE KOPHS HATYPaJbHOW CTENEHW HAa MHOKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO KpPyra HCIMOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX TMPUMEHCHHS JIJISl PELICHHS Pa3IUYHBIX 33]a4
dbopmupyeTcsi TIpeACTaBICHUE O SAMHCTBE MATEMAaTHKH KaK HAYKH M €€ poJd B
NOCTPOSHHH MOJIENIeH PeaTbHOTO MHpPa, HIMPOKO HUCIONB3YIOTCS 0000IIeHUEe H
KOHKpPETH3aIusl.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peaqu3yeTcs Ha MPOTSHKCHHH BCETO
oOydeHHsT Ha YpPOBHE CpPEIHEro O0OIIero o0pa3oBaHMs, IMOCKOJIBKY B KaXJIOM
paznene IIporpammbl MpPexyCMOTPEHO pEUICHHE COOTBETCTBYIOIUX 3anad. B
pe3yibrare OOydJaroIIuecss OBJAIEBAIOT Pa3IUYHBIMA METOAAMU  PELICHHS
palMoOHaIbHBIX, UPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMUUICCKUX |
TPUTOHOMETPHUYECKUX YpPaBHEHWH, HEPABCHCTB M CHUCTEM, a Takxke 3ajad,
cofepKammx mnapaMeTpbl. [lodydeHHbIE YMEHHS IIUPOKO WCIIOJIB3YIOTCS TpU
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPUKIATHBIX



3a]a4 U 3a]a4 Ha HAXO0KJEHUE HauOOJBIIMX U HaUMEHBIINX 3HAaYeHUH (QyHKIUU.
JlanHast copepkaTenbHas JIMHUS BKIIOYAET B ce0sl Takke (OPMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Tsl 1Mo  ¢opMmynaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAJIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKE€ BBIPAKECHHI,
COJIEpKalllMX CTereHu U Jorapudmel. braronaps u3ydeHuio aiaredpanyeckoro
Marepuana NPOUCXOJMUT  JaJIbHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUS OOy4aroumxcs, (pOPMHUPYIOTCS HaBBIKU JETyKTHUBHBIX
paccykneHuid, paboTl €  CHMBOJBHBIMM  (opMaMH,  IPEICTaBICHUS
3aKOHOMEPHOCTEM M 3aBHUCHMOCTEM B BHJIE PaBEHCTB U HEpaBEHCTB. Auredpa
npemaaraeT 3(PQEKTUBHbIE HMHCTPYMEHTBHI [JISl PELICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIrJIAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxarenpHo-MeTonyeckass JUHUS «DyHKIUM U TpaduKu» TECHO
NepervieTaeTcss ¢ JAPYrMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTepruaiia. M3ydenue creneHHou,
MOKa3aTeIbHOM, JIOTapU(PMUUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOWCTB
U rpaduKoOB, UCHOIB30BaHUE (DYHKUMN JUIsl pElIeHUs 3a4ad U3 APYTUX y4eOHBIX
IIPEMETOB U PEAIBHON KU3HMU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaKk M C PEIIeHHWEM YpaBHEHHUU WU HepaBeHCTB. [Ipum »TOM OosbllIOE BHUMaHUE
ynensiercs: GopMHpOBaHUIO YMEHHS BBIpaXKaTh (POpMyJIaMu 3aBUCUMOCTU MEXKITY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENIOBAaTh IOIYYEHHbIE (DYHKLIHH, CTPOUTh HX
rpaguku. Matepuan 3TOl coAepKaTeIbHON JTUHUM HALEJIEH Ha pa3BUTHE YMEHUMN
YW HaBBIKOB, IO3BOJSIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEX]Yy BEJIMYMHAMU B
paznu4yHOi (opme: aHAIUTHYECKOM, rpaduueckoid M cioBecHo. Ero usyuenue
CHOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K
0000IIEHNUIO ¥ KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHuA «Hadana MareMaTnyeckoro aHalius3ay IO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYT KaK MAaTeMAaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYITHBIX 00YyYarolMMcs, TaK KaK y HUX MOSABISETCS BO3MOKHOCTb CTPOUTH
rpaduKky  CIOXHBIX (YHKIHA, OMPEAeTiATh WX HAWOONbIINE W HAUMEHBIIHE
3HAYEHMs], BBIYMCIATH IUIOMAAU (UTYp U OOBEMBI TEJ, HaXOIUTh CKOPOCTH U
YCKOpPEHMs IpoueccoB. JlaHHas colep:KareibHas JMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHHUSI MaTeMaTHYECKUX MOJENIed peajbHbIX CHUTYalUu,
MO3BOJISIET HAXOJWTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMMYECKHX, 33J1a4ax. 3HAKOMCTBO C OCHOBAMH MAaTeMaTH4E€CKOro
aHaJln3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOTO, (OPMaiIbHO-JIOIMUYECKOIO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUN pPAclO3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTWKH B HayKe, TEXHHWKE U MCKyccTBe. OOydaromuecs: y3HAIOT O



BBIJIAIONIUXCST Pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKHU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeabHO-MeToANYECKas JIMHUS «MHOXeCTBa U JIOTUKa» BKJIIOYAET B
ceOsl DJIEMEHTHl TEOPUHM MHOXXECTB M MaTEMaTHYECKOW JIOTHKU. TeopeTHkKo-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IMIKOIBHOW MaTeMaTHKU
U TpeyiaraloT HamOosee YHUBEPCAJIbHBIA S3BIK, OOBEIUHSIONINI BCE pa3leibl
MaTeMaTUKH ¥ €€ TPWIOKEHUH, OHU CBSI3bIBAIOT pa3HbIE MaTEMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXXHOCTh OOy4Yaromemycsi TOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIA —SI3bIK
COBPEMCHHOW MaTEMAaTHKH W HCIIOJIh30BaTh €0 JJISi BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT NpHu3HATh
CBOMCTBEHHYIO €l CTpOroCTh OOOCHOBAaHUW | CIEAOBAHHUE OMPEACIEHHBIM
MpaBWJIaM  TIOCTPOEHMSI  JIOKQ3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEeMaTHYeCKOW JIOTUKM CIOCOOCTBYET pPa3BUTHIO JIOTHYECKOTO MBIIIICHUS
0Oy9JaroIINXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYECCKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHUS.

B yueOHOM Kkypce «Anrebpa W Havala MaTEMaTUYECKOTO aHajIn3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOCIMPOBAHUS, KOTOPhIC MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH peabHbIX
CUTyallWii, WCCIAEAOBAHMWSA JTHX MOJEJIEH C TIOMOIIBIO arapara ajreOpbl M
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIy TOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHus BIUIETEHBI B KXKJIbIN U3 Pa3/eioB MPOTrpaMMBbl, MOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs JUIA PEIICHUS TMPHKIaAHBIX 3anad. [Ipm
pPEIICHWM  pEAbHBIX  MPAKTHYECKUX  3amad  OOydJaroIIuecs  Pa3BHBAIOT
HAOJIOAATEIbHOCTh, YMEHHME HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IIaTh M  KOHKPETU3WPOBATH  IMPOOJIEMY.
HesarenbHocTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM YUeOHOTO Kypca «Anredpa v Havasna
MaTeMaTUYECKOTO aHATU3ay.

Ha w3yuenune yueOHOro Kypca «AnreOpa M Hadala MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Yucia 1 BbIYMCTICHUS

PanmonaneHple umncia. OOBIKHOBEHHBIE U JECSATHUYHBIE JIPOOM, MPOLIEHTHI,
OeckOHEUHbIE Mepuoanyeckue Apodu. [lpumenenue npoOell W NPOUEHTOB IS
peleHns NPUKIaaHbIX 3a4a9 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEANbHOM KU3HH.

JlelictButenbHble  yucia. PanuoHanbHblE W UPpPALMOHAIIBHBIE  YHCIIA.
ApudpmeTnueckue  onepauMM € JAEWCTBUTEIbHBIMU  4uCiIaMU.  Moayib
JEHCTBUTENBHOrO Yncia U ero cBoicTea. [IpuOnmkEHHbIE BBIUUCIIEHUS, IIpaBUIIa
OKPYTJICHHMS], MPUKUJIKA U OLIEHKA Pe3yJbTaTa BEIYMCICHUN.

Crenenb ¢ 1enbIM  nokaszareneM. buHom Herorona. Hcnonb3oBaHue
HOJXOAIIEeH (POPMBI 3aITUCH IEUCTBUTEIbHBIX YUCEN JJISl PEILICHUS TPAKTUYECKUX
3a/1a4 ¥ NPEJICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CrerneHb C palMOHAIBHBIM [OKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JEHUCTBUTEIBHBIM MOKA3aTEJIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTuyHble W HaTypaJibHbIE
JoTapu(pMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOIO ApryMEHTa. APKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YMCIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YPaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI U ypaBHEHHMs-clieqcTBUs. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUSI LEIbIX U APOOHO-PALMOHANIBHBIX YPaBHEHUH U
HEpaBEHCTB. MHOIrOWIEHbl OT OJHOW NEpeMEHHOW. JleneHue MHOrouieHa Ha
MHOTOWIEH ¢ ocraTkoM. Teopema be3dy. MHorouneHsl ¢  LEJIBIMU
koappurmentamu. Teopema Buera.

[TpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

WppauroHanbHble ypaBHEHHUSI. OcHOBHBIE METO/IbI pelIeHUs
UPPALMOHATILHBIX YPaBHEHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHue BBIPAKECHUH, COJIEPIKAITUX JIOTapU(MBI.

Jlorapupmuyeckne ypaBHEHHUSI. OcHOBHEBIE METOJIBI perIeHs
JorapuMUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. Pelienre TpuroHoMeTpuiecKux ypaBHEHUN.



Pemienue cucrteM JIMHENHBIX YpaBHEHHMU. MarTpuua CHUCTEMBI JIMHEUHBIX
ypaBHEeHMI. OnpenenuTens MaTpulbl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOICTBA, BBIUYMCIIEHUE €r0 3HAYEHUS, TPUMEHEHUE ONpPENeNTUTeNs sl PEIIeHUs
CUCTEMBbl JIMHEWHBIX YpaBHEHUM. PelieHne NpUKIAIHBIX 3a7a4d C IOMOIIBIO
CUCTEMBbl JIMHEHWHBIX ypaBHEHMM. lcciaenoBaHue IOCTPOEHHOM MOJEIU C
MOMOILBIO MaTPHUIL U OIPEJIETUTENEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENIEN PEANbHOM CUTyallMd C MOMOIIBIO
YpaBHEHUN M HepaBeHCTB. [IprMeHEHHE ypaBHEHMI W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMYHBIX 00JacTel HayKu M pealbHOU
KU3HH.

DyHKUUH U TPapuku

Oynkuus, crnocoObl 3afaHus (yHKIUU. B3auMmHO o0OpaTHbIE (QYHKIMU.
Komnosunms gysukiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeoOpa3oBaHUs
rpadukoB GyHKIMIA.

ObnacTh ompeneneHus U MHOXKECTBO 3HaueHW Qynkumu. Hymn ysknun.
[IpomexxyTku 3HaKomocTossHCTBA. YETHBIC U Heu€THbIe QyHKIMH. [leproauyeckue
¢yskun. IlpomMexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMymMbl U MHUHUMYMBI
¢bynkuun. Hanbosbiiee 1 HauMeHblee 3HauyeHus1 QyHKIMKU Ha IPOMEXYTKE.

Jluneiinasi, kBajpaTU4Hasi W JPOOHO-IMHEWHasT (DPYHKUIUU. DIEeMEHTapHOE
UCCJIEIOBaHNE U TOCTPOCHUE UX IPAPHUKOB.

CrenenHas pyHKLHS C HaTypaJbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTENeHH Kak (YyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[loka3aTenbHass u jorapupmuyeckas (yHKUHUHU, UX CBOWCTBA U TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUHN 1715 pelIeHHs] ypaBHEHU.

TpuronomeTpryeckass OKpPYKHOCTb, OIIPEACIICHHE TPUTOHOMETPUUYECKUX
(GyHKUMA YUCIOBOTO apryMeHTa.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX MpOIEccaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHAJIN3a

[TocnenoBarenbHOCTH, crmOCOOBI 3aJaHus MocieAoBaTeabHOCTEd. Meroa
MaTeMaTHYECKON VUHYKLIHH. MOHOTOHHBIE U OTPaHUYECHHBIC
1ocJIeI0BaTeNbHOCTH. McTOpHsI BOSHMKHOBEHHS MAaT€MAaTHYECKOTO aHajiu3a Kak
aHaJn3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTpruecKas rnporpeccuu. beckoHeuHo yObiBaromast
reometrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKon
IpOrpeccrur. JINHEMHBIN U SKCIIOHEHIIMANBHBIN pocT. Yncno e. @opmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOrpeccuy JUisl PELIeHUs peajbHBIX —3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepoiBHble GyHKIMM W MX CBOMCTBAa. Touku paspbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkiuid. CBoicTBa (GYHKIMHA HENpPEpHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB [JI1 PEUICHHUS HEpaBeHCTB. [IpuMeHEHHE CBOWCTB HENPEPBIBHBIX
(GyHKUMN U1l pelieHus 3a/1ay.

[lepBas u BTOpast mpousBoaHbIe PyHKIMU. OnpeneneHrue, reOMETPUIECKUN 1
bu3nyecKuil CMBICT MPOU3BOAHON. Y paBHEHUE KacaTeIbHOU K rpaduKy (PyHKINH.

[IpousBogHbie  dneMeHTapHbIX  (QyHKIuH.  [lpousBomHass  CymMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMH (PYHKITUH.

MHoxecTBa M JIOTHKA

MHOK€eCTBO, OmepalMyd HajJ MHOXKECTBAMHU M WX CBOMCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXECTBEHHOTO amnmapara st
ONMCAHUSI PEAJbHBIX IPOLECCOB U SBJICHUW, MPU PELUICHUM 33a4a4 U3 APYTrUx
y4€OHBIX NMPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHUS.

11 KITACC

Yuciia 1 BBIYMCTICHUS

HatypaneHbie u nensle yucna. IIpumenenne npu3HaKkoB ACIUMOCTH LIENBIX
yucesa, HauOosbiuii oOmuid aenutens (ganee — HOJl) m HamMeHslee oOiiee
kpatHoe (nanee — HOK), octaTtkoB o moay:nto, anropurma EBkinaa Uit pemeHus
3a/1a4 B LEJbIX YHCIIAX.

KommuiekcHble umcna. Anredpavyeckas W TPUTOHOMETpHUUYECKas (POpPMBI
3aMMCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKre ornepauud ¢ KOMILUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn uM3 KOMIUIEKCHOrO uuchia. [Ipumenenue
KOMIUIEKCHBIX YMCEI JUIsl pelieHusl (PU3MUECKUX U TEOMETPUUECKHX 3ajau.

YpaBHeHMs U HEpaBeHCTBA

CucremMa U COBOKYHNHOCTb YPaBHEHUW W HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PABHOCWIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHM C  IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PenieHne TpuroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHUS T[OKa3aTeIbHBIX U  JIOTAapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEIICHHS] CUCTEM M COBOKYIHOCTEH paluOHAJIbHbIX,
UPPALMOHAIBHBIX, TOKA3aTEJIbHbBIX U JOTapU(PMUYECKUX YPABHEHHI.

VYpaBHEHNUs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMU.



[IpuMeHeHue  ypaBHEHUH, CHCTEM W  HEPAaBEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMYHbIX 00JacTel HayKu U peaibHOM
YKU3HU, UHTEPIPETALMS OTYUYEHHBIX PE3YyIbTaTOB.

DyHKUUH U TPapuku

I'padpux xommosurum Qyuknuii. ['eomerpudeckue o0pa3pl ypaBHEHHA U
HEPaBEHCTB Ha KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpuueckne QPyHKIINU, IX CBOMCTBA U TPpaPUKH.

['padrueckne meTonpl pelieHus ypaBHEHMM W HepaBeHCTB. ['paduueckue
METO/IbI PELICHHS 3a]1a4 C TapaMeTpPaMH.

Hcnons3oBanue rpadukoB QGYHKIMN Ui WCCIEIOBAHUS TMPOIIECCOB WU
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT IMPH PELICHUH 3a]ad W3 JPYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHajamu3a

[IpumeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (PYHKIIMIA HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxokmenue  HamOOJBIIET0 W HAUMEHBIIETO  3HAYCHUN
HENPEepHIBHON (YHKIIMHU Ha OTPE3KeE.

[IpuMeHeHnEe NPOU3BOJHOM MJII HAXOXKACHUS HAWJIY4llero pELICHUS B
MPUKIAIHBIX 3a/adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WK rpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIe
aneMeHTapHbIX QyHKIUH. [IpaBuina HaxoXIeHUs TepBOOOPA3HBIX.

WNurerpann. I'eomerpuueckuit CMBICII VHTErpaa. Brruucnenue
onpenenéHHoro uHTerpana no ¢gopmyne Hetotrona-JleiOnuiia.

[IpumeHeHne wHTErpana A HAXOXKIEHUS IUIOWAAEH IUIOCKUX (GuUryp u
00BEMOB F€OMETPUUECKUX TEJI.

[Tpumepsl pemenuit auddepeHmaibHbIX ypaBHEHUN. MaTtemaTtudyeckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C MNOMOILIbI0  AuddepeHInaIbHbIX
YpaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJIT'EBPA 141 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUaIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCUHCKOro  oOIIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPaKIaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHHue
B3aMMO/JICHCTBOBATh C COIMAJbHBIMU HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKIUSIMHA 1 Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKOM T'PaKIaHCKOMW MACHTUYHOCTH, YBOKCHHUS K
MPOIIIOMY M HACTOSIIEMY POCCUICKOW MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MaT€MaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE JTUX JIOCTIXKEHHH B APYrMX HayKax, TEXHOJOTHUsX, cdepax
DKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUWA HAyKH M JI€ATEIbHOCTbIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUHUBOTO OYYIIIETO;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHU, PACCYKICHUH, BOCIPUUMYUBOCTD
K MaTEMAaTHUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pu3uvYecKOro BOCIUTAHUS:

chOpPMHUPOBAHHOCTh yYMEHHUS MPUMEHSATH MaTeMaTHUYeCKHe 3HAaHUSA B
HMHTEpecax 3JI0pOBOT0O U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATUI U
OTJIbIXa, peryispHas (u3nYecKasi aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEpPEC K
pasnmuyHbIM  chepaM  MPOPECCHOHAIBHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINA BBIOOP
Oynymeld mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIEC IUIAHBI,



TOTOBHOCTh M CIHOCOOHOCTH K  MaTreMaTH4eCKoMYy  OOpa3oBaHUIO U
caM0O0pa30BaHUI0 Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
Y4aCTHUIO B PEIICHUHU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOU HAPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh  JKOJIOTUUECKOW KYJIbTYPbl, TIOHMMAaHHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIMATBLHON
Cpelbl, 0OCO3HAHHE TJIO0ABHOTO XapaKTepa dKOJOTUUECKUX MPOOIIEeM, OpHUESHTAIHS
Ha TPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs peuieHust 3agad B 00JiacTu
OKpYXalollel cpefpl, IJIAHUPOBAaHUE IOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM JIJIs1 OKPYKaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTeMaTUYECKOM HayKh Kak c]epbl 4YenoBEeUeCKOW AesTebHOCTU, JTarnoB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHSL LMUBUJIM3AIMHU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KYJIbTypOl KaK CpPEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYID M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble jornueckue aeicTBus:

BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMaTUYECKHUX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTaHABIMBAThH CYIICCTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI /i1 0000IIEHNS 1 CPABHEHM S, KPUTEPUU MTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QopMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTENbHbBIE U OTPULIATEIbHBIC, EAMHUYHbIC, YACTHBIC U OOLIUE, YCIOBHBIE,

BBISIBIIATH MAaTEMaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPECUHS
B (akrTax, JaHHBIX, HAONIOJACHUIX U YTBEPXKIEHUSAX, Npeajaratb KpUTEpUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH ¥ TIPOTHUBOPCYHIA,

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIBHO J0KA3aTEIhCTBA MATEMAaTHUECKUX YTBEPKICHUN
(mpsiMBbIE U OT MMPOTUBHOTO), BHICTPAUBATh apryMEHTAIMIO, IPUBOJUTEH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS U BHIBOJIHI;

BBEIOMpPATh CMOCO0 pemeHns y4eOHOW 3amaun  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIEHUsA, BHIOMpAaTh HauboJiee TMOAXOMSIMMA ¢ yu€ToM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).



Bba3oBble ucciie10BaTe1bcKue AeiicTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT TMO3HAHUS,
bopMynaMpoBaTh  BONPOCHl,  (PUKCHPYIOUIME  MPOTUBOpEUHE,  MOpoOseMy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (POPMHUPOBATH TUIIOTE3Yy, apTyMEHTHPOBAThH
CBOIO MMO3UIINI0, MHEHUE;

POBOJANTH CAMOCTOSITEIHHO CIUTAHWPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHNE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTro 00bEKTa, SBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBICHUSIMU, TTPOLIECCAMH;

CaMOCTOSITeNIbHO (DOpMyJIMpOBaTh OOOOIIEHUSI W BBIBOJABI IO pe3yjbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, HCCICAOBAaHWS, OICHMBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE TMPOIECCa, a TaKKe BbBIIBUTATh
MIPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBEISIBIIATH JAeUINATHI HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOMPOC U ISl pEIICHUs 3a/1a4H;

BBIOMpATh MHPOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH WH(OPMAIUIO PA3IUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh WH(GOPMALIMIO, MPEACTABIATh €€ B Pa3IWYHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaJEKHOCTD uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YueOHbIe AeiCTBUSA

Oo0mmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJACHHUS B COOTBETCTBHH C YCIOBUAMH U
HeIsiIMH  OOIIEHUS, SICHO, TOYHO, T'PaMOTHO BBIpaXkaThb CBOIO TOYKY 3pEHHUSA B
YCTHBIX U IMMCBMCHHBIX TCEKCTAaX, AaBaThb IIOACHCHHA IIO0 XO,[[y PCHICHUA 3aa4H,
KOMMEHTHPOBATb TOJIYYCHHBIA PE3YJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3a/JaBaTh BOMPOCHI MO CYIIIECTBY OOCYKIAeMOI TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4du, BbICKAa3bIBaThb HWACH, HALCJICHHBIC Ha IIOHUCK
peIHeHI/IH, COIIOCTABJISITH CBOU CY)KI[GHI/IH C CY)KI[GHI/IHMI/I ,Z[pyFHX y‘-IaCTHI/II(OB
Jajgora, oOHapy)XKUBaTh Pa3lIMuue M CXOJICTBO TO3UIIMKM, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKEHNUS,

NpCACTABIATE PC3YJIbTAThl PCHICHUA 3daa4H, SKCIICPUMCHTA, UCCICIOBAHHA,
MIPOEKTa, CaMOCTOSITEIIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aj1a4
MIPE3CHTAlMA 1 OCOOEHHOCTEH ayTUTOPHH.

PerJIﬂTI/IBHble YHUBEPCAJIBHBIC yqeﬁﬂue IleﬁCTBl/IH



Camoopranusanus:

COCTaBJISITh ILJIaH, AJITOPUTM PEILICHUS 3a/1au, BEIOUPATh CIIOCOO pEelIeHUs C
y4IETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUIEHUH C Y4ETOM HOBOU MH(OpMAIUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIbHON  pedeKCHH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI U MBICIMTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS TMpoIecca M pe3yibTaTa perieHus
MaTeMaTHYECKOHU 3a/1a4M;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH TIPH PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHATH PUUUHBI
JTOCTIDKCHHSI WUTH HEIOCTHKCHUS PE3YJIBTATOB JICATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBUAYAJIbHOM
paboThl TpU pEHIeHUMH YYeOHBIX 3a7a4, MPUHUMATh 1€Jdb COBMECTHOMU
NEATEIbHOCTH, TJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW pabOTHI, paclpeaciisiaTh
BUJIbl pabOT, JOrOBapuBaThCs, OOCYX IaTh MPOLIECC M pe3yJdbTar padoOThI,
0000111aTh MHEHHUS HECKOJIBLKUX JIIOIECH;

y4acTBOBaTh B TPynmnoBbIX Gopmax paboThl (00CykaeHUS, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» H HWHBIC), BBINOJHATH CBOK 4YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KayeCTBO CBOETO BKJIAJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICS TOJYYUT CICAYIOIIHE
MpEeJAMETHBIC PE3yJIbTaThl M0 OTACJIBbHBIM TeMaM paboyeill MmporpaMmbl yueOHOTO
Kypca «Anrebpa v Hauajia MaTeMaTHYECKOI0 aHAIU3ay:

Yuciaa 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATUSIMHU: DPAIMOHATBHOE YHCIIO, OECKOHEUHAs
nepuoguyeckass JIpoOb, TMPOILEHTHI, HWPPALMOHATBLHOE YHCIO, MHOXECTBA
PalMOHAJIBHBIX U AEHCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTENBHOTO YUCIIA;

MPUMEHSITh JPOOM W TPOLIEHTHI ISl PElIeHUsS NPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACJIEN 3HAHUWN U PEATTbHOU KU3HH;

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TIpaBUjIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3YJIbTaTa BbIYHUCICHHUI;



CBOOO/IHO ONEpUPOBATh TOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCIIOJIb30BAaTh MOAXOIALTYI0 (POPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJICTABIICHUS JaHHBIX;

cBOOOHO ONEPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypajIbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: JIOTapudM UHCTA, JECATHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

cBOOO/IHO ONEPUPOBATH NOHATHUSAMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIIOBOIO
apryMeHTa.

YpaBHeHMS U HEPaBeHCTBA:

CBOOOJHO OIEpPUPOBATh MOHATUSIMU: TOXKIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PABHOCWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHUH, IPUMEHATH METOJA HWHTEPBAIOB Ul PELICHUs
HEPaBEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OAHOW IEPEMEHHOI,
MHOTOUYJIEH C IeNbiMH KO3 (UIMEeHTaMH, KOPHU MHOTOYJICHA, NPUMEHSTh
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIeHus 3a/1a4;

CBOOOJIHO ONEPUPOBATh TOHATHUSAMHU: CHCTEMa JIMHEWHBIX YypaBHEHUH,
MAaTpULA, ONPEACIMUTENb MATPHUIBl 2 X 2 WU €ro TIeOMETPUYECKUH CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpENENuTeNs 2 X 2 Ui BBIYUCIEHHUS €r0 3HauyeHus,
IIPUMEHATh ONPEACIIUTENIA Ul PELIEHUs CUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYalluH C IIOMOIIBIO CHCTEMBI JINHEWHBIX YPABHEHUH,
HCCIIEIOBATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpPULl M ONPEIEIUTEIEH,
WHTEPIIPETUPOBATH MOJYYEHHBIN pPE3yJIbTaT;

WCIIOJI30BaTh CBOWMCTBA JIEUCTBHM C KOPHSIMHU [UJIsi MPeoOpa3oBaHUs
BBIPAKCHUN;

BBITOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTEIIEHH C
palMOHAJIbHBIM [T0KA3aTEeIIEM;

UCITI0JIb30BaTh CBOMCTBA aorapumMoB JUIS npeoOpazoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUN;

CBOOO/IHO ONEpPUPOBATH MOHATUSMU: HppalMOHAIbHBIE, MOKa3aTelIbHbIE U
Jorapu(MUYECKHE YPaBHEHHUS, HAXOJAUTh UX PEIICHHS C TOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0JI0B WIIA OCYIIECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Il IPpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJIHO OMEpPHUPOBATh MOHITHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEoOXoaumble (GOpPMyNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMIA;

MOJICTIMPOBATh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIIH C UCTIOIH30BAHUEM alllapaTa ajreopsbl.

DYyHKIUN U TPAPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (DYHKIMS, COCOOBI 3aaHusl (DYyHKIIMH,
B3aMMHO OOpaTHble (GYHKIUH, KoMmMno3umus GyHKuuM, rpaduxk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIC MTpeoOpa3zoBanus rpadukoB PyHKITHH;

CBOOOJIHO OIEPUPOBATH MOHATHSIMHU: OOJACTh ONPENETCHUS U MHOMKECTBO
3HaYeHUH QYHKINU, HYJIH QYHKIIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOZHO OMEpPUPOBATH TMOHATHAMH: UYETHbIE M HEUETHBIE (YHKIINH,
nepuoanyeckue QyHKINUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MaKCUMYyMBbI U
MUHUMYMBbI (DYHKIIMM, HauWOOJIbllIee M HaWMEHblIee 3HadYeHHe (QYHKIMH Ha
MIPOMEKYTKE;

cBOOO/IHO OMEPUPOBATH MOHATUSAMU: CTENEHHAs (YHKIIUS C HATypajJbHBIM U
HENbIM TOKa3zareaeM, TrpaduK CTENeHHOW (YHKIIMH C HATYpalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTemeHW Kak (DyHKIHM OOpaTHOM CTENmeHu ¢
HATypaJbHBIM MOKa3aTeeM;

OTEpUpPOBaTh TIOHATHUSAMHU: JUHEHHAs, KBaJpaTHYHas U JPOOHO-TMHEWHas
(G yHKIIH, BBITIOTHATH 3JIEMEHTApPHOE MCCIIEI0BAHUE U TIOCTPOCHHUE UX TPapUKOB;

cBOOOJIHO OMNEpPUpPOBATh MOHATHAMH: IOKa3aTeiabHas M Jorapudmuyeckas
GbyHKIUM, UX CBOMCTBA M rpaduKH, HCHOJIB30BaTh MX TpadUKH I PEHICHUS
YPaBHECHU;

CBOOOZIHO OMEpUPOBATHh TOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oTpeeNieHNne TPUTOHOMETPHUUECKUX (YHKITHI YUCIIOBOTO apTyMEHTa;

UCIIONB30BaTh rpaduku (YyHKIUN JUId  HCCIEAOBAHUSA MPOLECCOB U
3aBHCUMOCTEH NpU peUIeHUM 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaibHON
’KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCHUMOCTU MEXAY BETMUMHAMU;

Havana maTeMaTH4ecKOro aHajm3a:

cBOOOJIHO ONEpUPOBATH MOHATUAMHU: apuMmeThyeckas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBbIBarOIIasi reoMeTpUUecKasi porpeccusi, TMHEHHBIN 1
HKCIIOHEHIIUATBHBIN pOCT, GOopMya CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
0 KOHCTaHTE,

UCIIONIb30BaTh MPOTPECCUU JJIs PEIICHHs PEANbHBIX 3a/ad MPUKIATHOTO
XapakTepa;



CcBOOO/IHO ONEPUPOBATH NOHATUAMMU: ITOCIIE0BATEIBHOCTbD, CIIOCOOBI 3a/1aHuUs
IIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIPAaHWYECHHBIE IIOCIEIOBATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOXKICHHS MAaTeMAaTHYECKOrO0 aHajau3a Kak aHaluu3a
OCCKOHEYHO MaJIbIX;

CBOOOZIHO OINEpPUPOBATh MOHATUSIMU: HENpEPbIBHbIE (PYHKUUU, TOYKU
pa3pbiBa rpaduka QyHKINN, aCUMIOTOTHI Tpaduka QyHKINH;

cBOOOHO OIEpUpOBaTh MOHATHEM: (GYHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JIJIs peLIeHMs 3a/1a4;

CBOOOZIHO OIEpUpOBaTh MOHATUSAMU: TIEpBasl U BTOpas IPOU3BOJHBIC
(GyHKUIMH, KacaTellbHas K TpaduKy QyHKIINY;

BBIYHCIIATh TPOU3BOAHBIE CYMMBbI, IIPOU3BEAECHUS, YaCTHOIO U KOMIIO3ULUU
IBYX (DYHKIUH, 3HATh IPOU3BOJIHBIC FJIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UYECKHI CMBICI MPOU3BOIHOMN UIs
penieHus 3aaad.

MHosKecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  MOHATUSMHU:  MHOXKECTBO, ONEpaluud  Haj
MHO€ECTBaMU;

UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAaHUsl PEaIbHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYE€OHBIX MTPEAMETOB;

CBOOOJHO OIEPUPOBATH IOHATUAMHM: OIPEACIICHUE, TEOpEMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHYECKOTO0 O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0Oy4yarOIIMICS TOJYYUT CIICAYIOIIHNE
IPEeJAMETHBIE PE3YJIbTAThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTro
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOr0 aHAIN3a»:

Yucsia ¥ BBIYMCJICHHUSA:

CBOOO/IHO ONEpUPOBATh MOHATUSIMHU: HATypalbHOE U LEJIOE YHUCIO,
MHOKECTBA HAaTypPaJbHBIX M LEJbIX YUCEN, MCIOJIb30BaTh NMPU3HAKU JAEIUMOCTH
uensix yncen, HOJl u HOK HatypaibHbIX 4ncen s pelieHus 3a1a4, IpUMEHSITh
anroput™m EBkinaa;

CBOOOZIHO ONEpUpOBaTh IMOHATHEM OCTAaTKa [0 MOMAYNIO, 3alUChIBAThH
HAaTypaJbHBIC YNCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CUCTEMaX CYUCIICHMUS;

CBOOOJHO ONEpUPOBATh MMOHATHUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTABIATh KOMIUIEKCHBIE YMClia B anre0panyeckoil u
TPUTOHOMETPUUYECKON (hopme, BBINMOIHATH apu(pMETUUYECKHE ONepaluy ¢ HUMU U
n300paxaTbh Ha KOOPAUHATHOMN IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: HPPALMOHAIBHBIE, MOKAa3aTEJIbHbIE U
jgorapu(pMHUECKHE€ HEPABEHCTBA, HAXOAUTb HUX PELIEHUS C  I[IOMOIIBIO
PAaBHOCHJIBHBIX ITEPEXOJIOB;

OCYLIECTBJISATH OTOOpP KOpPHEM MpH PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyNbl  JUIsl  pEIIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATUAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAlMOHAIBHBIX, UPPALMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pewiarsb paluMOHAJIBHBIE, UPpaLOHAJIBHEIE, [IOKAa3aTeJIbHBIE,
gorapupMUyYecKre U  TPUTOHOMETPUYECKHME YpaBHEHHMS] M  HEpPABEHCTBA,
COJZIEpIKAIIE MOYJIM U IapaMeETPHI;

OPUMEHATH TpaduyecKue METOMAbI JJIsl PellICHUs] YpaBHEHU U HEPAaBEHCTB, a
TaK)Ke 3a/1a4 C IapaMeTPaMH;

MOJIEJIMPOBaTh pEallbHble CUTyallud Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPAXKECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IIO YCIOBHIO 3aJayH,
UCCJIEIOBaTh IOCTPOCHHBIE MOJENN C HCIIOJIb30BAHUEM ammapara anreOphl,
MHTEPIPETUPOBATH NOJIYUEHHBIA PE3YIIbTAT.

DOyHKUMU ¥ TPaPUKH:

CTpOUTh TpadUKH KOMMIO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApHOrO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHE O00pa3bl ypaBHEHHWH W HEpPAaBEHCTB Ha
KOOPJAMHATHOU MJIOCKOCTH;

CBOOOZIHO  ONEpPUpPOBAaTh MOHATUSAMHU: TIpaUKHM  TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKIUM Ui MOJCIMPOBAHHUS W HCCIEAOBAaHUS PpEATbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4ecKOro aHajm3a:

UCIIOJIb30BaTh MIPOU3BOIHYIO JUIsSl UCCIIEOBaHMs (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAUTh HAaMOOJIbIlIeEe U HAMMEHbIIEE 3HAUCHUsI (PYHKIIMH HENPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh IPOM3BOJHYIO JUIS HAXOXKICHMSI HAWIydlIero peleHus B
NPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-DKOHOMMYECKHX, 3ajadax, I
OTIpE/ENEHUs] CKOPOCTH M YCKOPEHHUsS TpoIecca, 3aJaHHOTO (OpMYIOl WU
rpaduKom;



CBOOOJIHO ONEpUPOBATHh TMOHATUSAMU: [EpPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUThb NEPBOOOpa3HbIE AJIEMEHTApPHBIX (PYHKIHMHA M BBIYUCIATH
uHTerpai no gpopmyne Hetotona-Jleionuna;

HAXOAWTh IJIOUIAAN TIOCKUX GUTYP U 0OBEMBI TEJ C TOMOIIBIO UHTETPAIa;

UMETh MPEJCTaBICHUE O MATEMAaTUYECKOM MOJEIMPOBAHUU HA IPUMEPE
cocraBieHus TudepeHInaibHbIX ypaBHEHUH;

pemarb NpUKJIaJHble 33Ja4yd, B TOM YHUCJIE COLMAIBHO-D’KOHOMHYECKOIO U
($u3NYECKOro XapakTepa, CpeICTBAMU MaTEMaTUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJsmmuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmsl Bcero Konrpoavusie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
MHOX€ECTBO NEUCTBUTENIBHBIX YHUCEIL.
1 MHorounensl. PanioHanbHbIe ypaBHEHHUS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEHHBIX
ypaBHEHUU
5 Oynkuun u rpapuku. CreneHHas GyHKIHS ¢ 12 1
LIEJIBIM IIOKA3aTeNEM
3 Apudmerndeckuii KOpeHb N-0if CTETICHU. 15 1
WppannonanbHble ypaBHEHHUS
4 [ToxazatenpHas pynkiws. [TokazarenpHbIE 10 1
YpaBHEHHUS
5 Jlorapudmuueckas QyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHUs
6 Tpuronomerpruyeckue BeIpaXkeHUs U 99 1
YpaBHEHHUS
[TocnenoBaTrebHOCTH U IPOIPECCHH 10
Henpepsieubie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs 5 5
3HAHHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KoanuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpaMMmblI Bcero Kontpoabupie  Ipaxruyeckue o0pa3oBaTejbHbIE
padoThbI padoThbI pecypes:
1 HccnenoBanue QyHKIMIA ¢ TOMOLIBIO 99 1
IPOM3BOTHOM
2 [TepBOOOpa3Hast ¥ HHTETPAIT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (HYHKITHHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanronanbHble, MoKazaTeabHbIE U 24 1
JorapupMUUECKUEe HEPABEHCTBA
KommuiekcHbie uncia 10
HatypanbsHble u 1iespie yncia 10
CucTeMbl palMoOHATBHBIX, UPPAIIMOHATIBHBIX
7 MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3amaun ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs 16 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIEKTPOHHBIE
Ne Hara uudgposbie
n/n Tema ypora Bcero Kontpoaerpie  MMpakriieckue u3yyeHHsi oOpa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 [[MHOXkeCTBO, onepar Haji MHOXECTBAMHU 1
U UX CBOICTBa
2 Juarpammel Oiinepa-Benna 1
3 IIpyMeHEHnE TEOPETUKO-MHOKECTBEHHOTO 1
anmnapara JJis peleHus 3a1a4
Panmonanbhble yrcna. OOBIKHOBEHHBIE U
4 JeCSTUYHbIE TPOOHU, MPOLIEHTHI, 1
OeCcKOHEUHBIE NTEPUOUYECKHE JPOodH
ParronaneHble ynciaa. OOBIKHOBEHHBIE U
) JeCATUYHbIE TPOOH, MPOLIECHTHI, 1
OeCKOHEUHBIEC IEPUOIUIECKUE IPOOH
6 [Tpumenenue npoGeil u NPOLEHTOB AJIs 1
pEILIeHNs IPUKIIAIHBIX 3a1a4
y [TpumeneHne Apobeii U IPOIICHTOB IS 1
pelIeHusl IPUKJIaIHbIX 3aa4
8 [elictButenbHble ynciia. PaninonanbHble U 1
VppalMOHAJIbHBIE YHCIIa
9 Apudmerndeckue onepanum ¢ 1
JEHUCTBUTEIIHBIMH YU CIIAMU
10 Monyiib JENCTBUTEIBLHOTO YHCIIA U €T0 1

CBOHCTBa




11

[TpubinxKEHHBIE BEIYMCICHUS], IPABUIIA
OKpYTJIEHHUs, IPUKUIKA U OLIEHKA
pe3yibTaTa BBIYMCICHUN

12

13

14

OCHOBHBIC METOJTbI PEIICHUS EJIBIX U
JIPOOHO-PAllMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

OcHOBHBIE MCTOABI PCIICHUA LCIIbIX U
IpOOHO-palMOHATIBHBIX YPAaBHEHUH
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHorouieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOro4sI€Ha Ha MHOTOUJIEH C
octatkoM. Teopema bezy

16

MHoro4ieHsl ¢ 1eapIMuA KO3 PuIimeHTaMu.
Teopema Buera

17
18

Pewienne cucreM JIMHEWHBIX YPaBHEHUU

Pemenue cucreM JIMHENHBIX ypaBHEHUN

19

Marpuna cucTeMsl JIMHEWHBIX YPAaBHEHUM.
Onpenenuress MaTpUIlbl 2X2, €ro
T€OMETPHUYECKHUI CMBICI U CBOMCTBA;
BBIYHMCIICHUE €0 3HAYCHUSA

20

Onpenenuresib MaTpuLbl 2X2, €ro
T€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYUCIICHUC €T0 3HAUYCHU S

21

IIpuMeHeHne onpenenuTens A1 peueHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUI




22

23

24

Pemenne npukiaaHeIX 3aa4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
Pemenue npuknaaHbixX 3a1a4 ¢ MOMOILBIO
CHCTEMBI JINHEWHBIX YPAaBHEHUI
Konrponsnas pabdora: "Panmonanbheie
ypaBHEHHUs U HEpaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

25

DyHKIUS, CIOCcOObI 3a/1aHus (PYHKITHH.
B3aumuo o6parubie pynkiun. Kommosuims
byHKIUH

26

I'padux Gyakmum. DnemMeHTapHbIC
npeoOpaszoBanus rpaduKoB PyHKITAN

27

28

29

Ob6mnacTh onpeiesieHus 1 MHOXKECTBO
3HayeHndd pyHkuuu. Hynu ¢pynkumu.
[TpoMeKyTKH 3HAK MOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIINU.
[Tepronnueckue Gpynkuuu. [IpomexyTKu
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBI (DYHKIHH.

HauOonpliee 1 HauMeHblIee 3HAYCHNE
(GYHKIMU Ha TPOMEXKYTKE

30

Jluneiinasi, kBaapaTuuHas U IpoOHO-
JAUHENHas pyHKIUH

31

32

DJIEMEHTApHOE UCCIIEIOBAHUE U
MOCTPOEHUE TPAPUKOB ITUX PYHKITUH

DJeMeHTapHOe UCCIIeI0BaHUE U
NOCTpOoeHHE TPapUKOB ITHX (PYHKIUH

33

CreneHs ¢ LICJIBIM MOKa3aTeneM. buaom




Hrrorona

CreneHs ¢ LICJIBIM MOKa3aTeneM. buaom

34 Hprotona
CrenenHast GyHKIMS C HATypaIbHBIM U

35 1eNbIM TIoKa3aTeneM. E€ cBolicTBa
rpadux

36 Kontponbnas padora: "CreneHHas
¢dbynkuums. E€ cBolictBa u rpaduk”

37 Apudmernieckuii KOpeHb HATYPaTbLHON
CTEIEHU U €ro CBOMCTBA

38 Apudnmerndecknii KOpeHb HaTypaIbHOU
CTEIEHHU U ero CBOMCTBA

39 [IpeobpazoBaHus YHCIOBBIX BHIPAKCHUH,
COJIepKaluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHws YUCIOBBIX BEIPAKEHUH,
COJIepIKaIIUX CTETIEHH U KOPHU

41 [IpeoOpazoBaHMs YUCIOBBIX BBIPAKEHUH,
COJIepIKaIUX CTETIEHH U KOPHU
Uppaunonanbubie ypaBHeHUs. OCHOBHBIE

42 METObI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Uppaunonanbabie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHUs UPPAUOHATIBHBIX
YpaBHEHUU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

44 METO/BI PEIICHHS UPPAITIOHATBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUU




UppalMOHANIbHBIX YPAaBHEHUN

PaBHOCUIIBHEIE Mepexoabl B pCIICHUN

40 UPPaLMOHATIbHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE TEPEXOBI B PEIIEHUU
UPPAaLMOHAIIBHBIX YPaBHEHUI

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILICHUU
VUPPALMOHAIILHBIX YPaBHECHUM
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM IOKa3aTeeM
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu

50 KaK (QyHKIIMM 0OpaTHON CTETEHH C
HaTypaJbHBIM IOKa3aTeeM
Kontponbnas padora: "CsoiicTBa u rpadux

51 KOpHsI N-oi creneny. MppannonanpHele
ypaBHEeHHUA"

59 CreneHb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U
e€ CBOMCTBA

53 CreneHsp ¢ palluOHAIBLHBIM [TOKA3aTENEM U
€€ CBOMCTBA

54 CreneHp ¢ pallMOHAIBHBIM [T0OKA3aTEIEM U
€€ CBOICTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpadux

56 Hcnonp3oBanue rpaduka GyHKIMA A5
pelIeHNs] YpaBHEHUM

57 Hcnonb3oBanue rpaduka GyHKIMN A5

peleHus: ypaBHEHUI




IToxazaTennHBIE YpaBHCHHA. OcHOBHEBIE

58 METO/bI PEIICHHS TTOKA3aTEeIbHBIX 1
ypaBHEHUI
[Tokazarenbubie ypaBHeHUs. OCHOBHBIE

59 METO/bI PEIICHHS TTOKA3aTEeIbHBIX 1
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs.. OCHOBHBIE

60 METOBI PEIICHUS TTOKa3aTeNbHBIX 1
YpaBHEHUU

61 KonTtponbHas pabdora: "I[lokazarenbHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudm gucia. CoricTBa jorapupma 1

63 Jlorapudm uucna. ColicTBa norapugpma 1

64 Jlorapudwm uncna. CBoiicTBa morapupma 1

65 JlecaTudHbIe U HATypaIbHBIE JOTapHU(PMbI 1

66 JlecaTuyHble U HaTypaIbHbIE JOTapHUPMbI 1

67 [IpeobpazoBanue BEIpaKEHHIA, COIAECPIKALIIX 1
JorapudmMbl

68 [IpeobpazoBaHue BbIpaKEHHIA, COAEPIKALIIX 1
Jorapupmbl

69 [IpeobpazoBanue BhIpaKEHUH, CONECPKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckast GyHKIus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckast GyHKIus, €€ CBOWCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIMH A5 1

pellIeHns] ypaBHEHUI




Hcnonb3oBanue rpaduka QyHKIUM 1715

3 peuieHus: ypaBHEHU I
Jlorapudmmueckue ypaBHeHHs. OCHOBHBIC

74 METOBI PEIICHUS JIOTapu(HMUIECKUX
ypaBHEHHUU
Jlorapupmuueckue ypaBHeHus. OCHOBHbIE

75 METOBI PEIICHUS JIOTapu(HMUIECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE

76 METObI PeIIeHUs JIorapu(HMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEILIEHUN
Jorapu(pMHUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILICHUN
Jorapu(pMHUUECKUX ypaBHEHUN

79 Konrponsnas padora: "Jlorapupmuueckas
¢yskuus. Jlorapudpmudeckne ypaBHeHUS"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC
YKCJIOBOTO apryMeHTa

81 CuHyC, KOCHHYC, TAHI'€HC U KOTaHI€HC
YKCIIOBOTO apIyMEHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
YKCJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 olpeielieHue TPUrOHOMETPUUECKUX

(YHKLIMN YHUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpy>KHOCTb,

85 onpeesIeHue TPUTOHOMETPUUECKHIX 1
(YHKIMIA YNCIIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITbI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITbI 1

90 [IpeoOpa3zoBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKCHU I

o1 [IpeoGpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpAKCHU I

92 [IpeobpazoBaHre TPUTOHOMETPHUECKUX 1
BBIPAYKEHUI

93 [IpeoOpazoBanue TPUTOHOMETPUIECKUX 1
BBIPAKEHUN

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUN 1

95 Pemenve TpuroHoMeTpHUECKUX YpaBHEHUN 1

96 Pemenne TpUroHOMETPHUECKUX ypaBHEHHUNA 1

97 Pelenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemienne TpUroHOMETPHUUECKUX ypaBHEHHUN 1

99 Pemienne TpUroHOMeTpHUECKUX YpaBHEHUN 1

100 Perennie TpUroHOMETPUUYECKUX YPaBHEHHIMA 1
Konrponbnas padora:

101 "TpUroHOMETPUUYECKHE BBIPAXKEHUS U 1
TPUTOHOMETPHUYECKHUE ypaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

ocJienoBaTeJIbHOCTEN. MeToq




MaTeMaTU4eCKOn HHAYKOUN

MOHOTOHHBIE U OT PAHUYCHHBLIC

103 nocJieioBareIbHOCTH. MicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccust

105 ['eomeTpuueckas mporpeccust

106 Beckoneuno yObIBaro1asi reoMeTpudecKast
nporpeccus

107 CyMmmMma 6eckOoHEYHO yObIBaromiei
reOMETPUUECKON MPOTrPecCUn

108 JIMHENHBIN U SKCIOHEHIMAJIBHBIN POCT.
Yucno e. Dopmyra cI0KHBIX TPOIEHTOB

109 JIMHENHBIN U DKCIOHEHMAIIBHBIA POCT.
Yucno e. Dopmysia CI0KHBIX MPOLUEHTOB

110 Hcnonb30BaHre IpOrpeccHu JIIsl pelIeHUs
peaJIbHBIX 33]a4 IPUKJIAJIHOTO XapaKTepa

11 KoHnTponpHas padora:
"IlocnenoBaTenbHOCTH U TIporpeccun’

112 HenpepsiBHbIE GYHKIINU U UX CBOMCTBA

113 Touka pa3ppiBa. ACUMNOTOTHI TpadUKOB
byHKIMMA

114 CoiicTBa (hyHKIIHIA HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (hyHKIIHMIA HENMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEpBAJIOB IS pEIICHUS

HCPAaBCHCTB




MeTO,I[ HHTCPBAJIOB IS pCIICHUS

117
HEPABEHCTB

118 MeTo HHTEPBAJIOB /ISl PEIICHUS
HEPaBEHCTB

119 [IprMeHeHne CBOMCTB HEIPEPBIBHBIX
byHKIUH 1715 pereHus 3a1a4

120 [IpumeHneHre CBOMCTB HEMPEPHIBHBIX
byHKIMHI 1715 penieHust 3a1a4

121 IlepBas 1 BTOpas Ipou3BOJHEIE KU

VH

122 Onpenenenne, reOMETPUYECKUN CMBICIT
MIPOU3BOJIHOM

123 Onpenenenne, GU3NIECKUIA CMBICTT
MIPOU3BOJHOM

124 YpaBHEHUE KacaTeNbHON K TpaduKy
byHKITUU

125 VYpaBHeHHUE KacaTebHOU K TpapuKy
byHKIII

126 [Tpou3BoaHBIE AIEMEHTapHBIX (PYHKIUH

127 [IpousBosaHbIe r1eMEHTApHBIX QYHKIUN

128 [Tpou3BogHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOT'O U KOMIO3ULIUU (QYyHKIUI

129 [IpousBoiHAS CyMMBI, IPOU3BEICHHSI,
YaCTHOTO ¥ KOMITO3HUIIUU (DyHKITUI

130 [IpousBoHAs CyMMBI, TPOU3BEACHHSI,
YaCTHOTO ¥ KOMITO3HUIIUU ()yHKITUI

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpenue, 0600IICHNE, CHCTEMAaTU3AIINS




3HaHMi: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CCTEeMAaTH3alUs 1
3HaHui: "OyHkun"
134 HToroBast KOHTpOJIbHAS paboTa
135 Hrorosas koHTpoabHas paboTa
136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIIHS 1
3HAaHUHT
OBLIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

[Ipumenenne npon3BOIHOM K
UCCIIeIOBAaHHIO (DYHKITHIA Ha
MOHOTOHHOCTh ¥ 9KCTPEMYMBbI
[IprmeHeHnre npou3BOIHON K
UCCIJIETOBaHHIO (DYHKIIHM Ha
MOHOTOHHOCTh ¥ 9KCTPEMYMBbI

KoaunuyecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
U3ydeHust

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IprmeHeHnne npou3BOIHON K
UCCIIETOBaHHIO (DYHKIIHM Ha
MOHOTOHHOCTb M SKCTPEMYMBI

[IpumeHeHre nporu3BOIHOMN K
HccheoBaHuio (PYHKIMI Ha
MOHOTOHHOCTh M SKCTPEMYMBI

[IpuMeHnenne npon3BOIHOM K
uccaea0BaHuIo (QYHKINI Ha
MOHOTOHHOCTh ¥ DKCTPEMYMBI

[IprmeHnenne npon3BOIHOM K
UCCIIeI0BaHMIO (DYHKIHMIA Ha
MOHOTOHHOCTb U KCTPEMYMBI

HaXO)KI[eHI/Ie HauOOBIIEr0 U

HAaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU

(yHKIIMY Ha OTpE3Ke

HaXO)KI[eHI/Ie HauOOIBIIEr0 U




10

HAUMEHBIIIETO 3HAUYEHUS HEMPEPHIBHOMN
(yHKIIUU Ha OTpe3Ke

Haxoxneaue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETIPEPHIBHOMN
(YHKIIMU Ha OTpE3Ke

HaxoxxaeHre HauOobIIIero u
HAUMEHBIIIETO 3HAUCHUS HETIPEPHIBHOMN
(yHKIIMY Ha OTpE3Ke

11

Haxoxnenue HauOOJIBIIIETO U
HAUMEHBIIIETO 3HAUYEHUS HEMPEPHIBHOMN
(yHKIIMK Ha OTpE3Ke

12

Haxoxxnenne HanOOIBIIETO U
HAUMEHBIIIETO 3HAUYEHUS HEMPEPHIBHOMN
(yHKIIMK Ha OTpe3Ke

13

[Iprmenenre npou3BOIHOM JJIst
HAXO0K/ICHUS HAWJTYYIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

[IprMeHeHne npon3BOAHOM s
HaXO0KJCHUs HaWJTy4Illero pelieHus B
MPUKJIAJHBIX 3a7a4ax

15

16

[IprMeHeHne npon3BOAHOM s
OIIPE/IENIEHUS] CKOPOCTH U yCKOPEHUS
npoliecca, 3alaHHOro (popMysIoi Ui
rpadukoM

[IprMeHeHne npon3BOAHON s
OIpE/IENIEHUS] CKOPOCTHU U YCKOPEHUS
npoliecca, 3alaHHOro (popMyII0i uiu
rpaduxkom




17

Komnoszunus ¢hyHkiui

18 Komnosunus ¢pyHkunit

19 Komnozunus ¢hyHkui

20 I'eomerpuueckue 0O6pa3bl ypaBHEHUN Ha
KOOPAMHATHOW INTIOCKOCTH

21 I'eomerpuueckue 0O6pa3bl ypaBHEHUN Ha
KOOpPJIMHATHOM TIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(yHKIUH C TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HbIX

24 [TepBooOpa3HbIe 31eMEHTAPHBIX (DYHKITHIA.
[IpaBuna Hax0XJIEHHs TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX

26 Hurerpain. I eomeTpuyeckuii CMBICT
UHTETpasa

97 Brruncienue onpeenéHHOro MHTErpana
no popmyrne HeroTona-JlelOuuma

28 Boruncrienue onpenenéHHOro HHTerpaia
o ¢popmyie Hrrorona-Jleitbuuia

29 [IpumeHeHne nHTerpana Juist HaXOXKACHUS
TUTOIIAACH TUIOCKHX (UTYp

30 [IpumeHeHune uHTErpaia 1 HaXOXKACHUS
00BEMOB reOMETPUYECKHX TEI

31 [Ipumepsr permenuit auddepeHnaIbHbIX

YpPaBHEHUU




[Ipumeps! perienuit uddepeHaIbHbIX

32 .
ypaBHEHUI
Marematnuueckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOIIECCOB C MTOMOIIIBIO
muddepeHIMaTbHBIX YPaBHEHHIM

34 Kontponbhas padora: "[lepooOpaszHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOWCTBA U rpauKu

36 Tpuronomerpuieckne GyHKINU, HX
CBOMCTBaA U rpaduKu

37 Tpuronomerpuueckue GyHKLIUHU, UX
CBOICTBA U TpauKu

38 Tpuronomerpuyeckue GyHKIMH, UX
CBOWCTBA U rpauKu

39 Tpuronomerpudecknue GyHKINU, UX
CBOMCTBA U rpaduKu
OT60Op KOpPHEH TPUTOHOMETPHUICCKHIX

40 YPaBHEHUI C IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YpaBHEHUU C TIOMOILBIO
TPUTOHOMETPHUUYECKON OKPY>KHOCTH
OT160p KOpHEHN TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUUECKOI OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUUYECKON OKPY>KHOCTH

Pemienne TPUTOHOMCTPUICCKUX

44
HEPaBEHCTB

45 Penienne TpUroHOMETPHUYECKUX
HEPaBEHCTB

46 Penienne TpUroHOMETPHYECKUX
HEPaBEHCTB

47 Penienne TpUroHOMETPHUYECKUX
HEpaBEHCTB
KontponpHas padota: "['paduku

48 TPUTOHOMETPUUYECKUX (YHKINH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METOJIBI PEIICHUS
NOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
NIOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
norapu(MHUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
JorapupMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PEIICHUS

JorapuMHUUECKUX HEPABEHCTB




OCHOBHBIC MCTOAbI pCIICHUSA

> UPPALMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
UPPALMOHATILHBIX HEPABEHCTB
61 I'padmaeckne METONBI peIeHHS
UpPPaIMOHATLHBIX YPAaBHEHUN
62 I'paduueckue MeTOIbI peLIeHUS
UppaLMOHATILHBIX YPAaBHEHUN
63 I'paduyeckne MeToabl penieHus
IIOKa3aTeJIbHbBIX YPaBHEHUH
64 I'padmueckue METONIBI pelICHUS
NOKa3aTeIbHBIX HEPABEHCTB
65 I'padmueckue MeToIbI peLIeHUs
JorapuPMHUUECKUX ypaBHECHUN
66 I'paduyeckne MeToabl penieHus
Jorapu(pMHUECKUX HEPABEHCTB
67 I'padmueckue METONBI peICHUS
norapu()MHUUECKUX HEPABEHCTB
I'padmueckue MeTo bl pelIeHUs
68 MIOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'padmueckue MeTOIbI pelIeHUs
69 NOKa3aTeIbHbIX U JIOrapu(pMUUIECKUX

YpaBHEHUU




70

I'padnueckue MeTobl pelieHus
NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71

72

73

I'paduueckue MeTOBI pemIeHUs
MOKAa3aTeNbHBIX U JOTapu(OMUUECKUX
HEPaBEHCTB

KonTtponpHas pabdora: "MppanuoHanbHeie,
noKa3areJbHbIe U JorapudmMudeckue
HepaBeHcTBa"

KommnnekcHrle uncna. Anre6pa1/1qec1<a51 )51

TpUrOHOMETpHUYecKast (HOPMBI 3arucH
KOMIUIEKCHOT'O YHMCJIa

74

KomniekcHbie uncna. Anrebpandeckas u
TpUrOHOMETpUYecKast (POpMBI 3arucH
KOMILJIEKCHOT'O YHCIIa

75

Apudmerndeckue onepaiuu ¢
KOMIUJICKCHBIMU YHCIIaMU

76

77

Apudmernueckre onepaum ¢
KOMILJIEKCHBIMH YU CJIaMHU
N300pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOMW IJTIOCKOCTH

78

N3o0paxeHnne KOMIJIEKCHBIX YHACEI Ha
KOOPJMHATHOM TIIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oit ctenenu
U3 KOMILJIEKCHOTO YUCIIa
®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

81

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YU CCJI OJIA




pelieHus (U3NYECKUX U FTeOMETPHUUECKUX
3a1a4

KonTponbHas padora: "KomriiekcHbie

82 Y
yucia

83 HatypanbHble u 1ienple yncia

84 HarypanbHble u nensie yncna

85 [IpuMeHeHre NpU3HAKOB AETUMOCTH
LeJIbIX YHCeI

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YHCel

87 [IpumMeHeHne NprU3HAKOB IETMMOCTH
nensix uncen: HOJ u HOK

88 [IpumMeHeHre NpU3HAKOB AETUMOCTH
nensix yucen: HOJl u HOK

89 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEeII: OCTAaTKH [0 MOJIYJIO

90 [IpuMeHeHne NprU3HAKOB AETMMOCTH
HEJBIX YUCEeI: OCTATKH [0 MOJIYJITIO
[IpumeHeHne NpU3HAKOB AETUMOCTH

91 IEJIBIX YMCell: anroput™M EBkimaa s
pelIeHus 3a/1a4 B IEJIbIX YUCIIax

92 KontponbHas padora: "Teopust neibix
yucen"
CucreMa 1 COBOKYITHOCTh YPaBHEHHU.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CJIEZICTBUSA

94 Cucrema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CIICOCTBUA

95 OcHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEM pallMOHAIbHBIX YPABHEHUHN

OCHOBHBIE METO/IBI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEH MpPALMOHATbHBIX
YPaBHEHUU

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
97 COBOKYIIHOCTEM MOKa3aTeIbHbIX
YpaBHEHUU

OcCHOBHBIE MCTOABI pCIICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
99 COBOKYITHOCTEH JIOTapu(pMUIECKIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(pMUIECKIX
YpaBHEHUN

[IpuMeHeHne CUCTEM K PEIICHHUI0
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peatbHOM
KHU3HHU, UHTEPIPETALUS TOTYIEHHBIX
pe3yIbTaToB

[IpumMeHeHHne CUCTEM K PELICHHUI0
MaTeMaTHYECKUX 3a]a4 1 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U PeaTbHOM
KHM3HU, THTEPIPETAIS TOTyIEHHbBIX
pe3yIbTaToB




HpI/IMeHeHI/Ie HCEPABCHCTB K PCIICHUIO
MaTEeMAaTHUYCCKUX 3aJa4 U 3a71a4 U3

103 Pa3IUYHBIX 00JIaCTeH HAYKH M peabHON
YKU3HU, HHTEPIIPETaIMs OTyYeHHBIX
pe3yJbTaToB
KontponpHas padota: "Cucrembl

104 palMOHATIbHBIX, UPPALIMOHAIBHBIX
MOKA3aTENbHBIX U JTOTapU(HMUUECKUX
ypaBHeHHH"

105 PanmonansHbIe ypaBHEHHS C TapaMeTpaMu

106 PanumonansHble HEpaBEHCTBA C
napameTpamu

107 PannonanbHble cucTeMBI ¢ TapaMeTpamMu

108 WppanponansHbie ypaBHEHUS,
HEPABEHCTBA C MapaMeTpaMHu

109 HppanronanbHbie CUCTEMBI C
napameTpamu

110 [Toka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTrpamu

111 [Toka3aTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUs,
HEPABEHCTBA C TapaMeTpaMHu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTrpamu

114 TpuroHomeTpuieckrue ypaBHEHUS C
napaMmeTrpamu

115 TpuroHomeTpuieckrue HepaBeHCTBA C

napaMmeTrpamu




116

117

118

119

120

TpuUroHoMeTpUYECKUuEe CUCTEMBI C
napameTrpamu

[TocTpoenue u ucciegoBaHue
MaTeMaTUYECKUX MOJIEJIEH peaTbHbIX
CUTyaIUil C MOMOUIbIO YPABHEHUH C
napameTpamMu

[TocTpoenue u uccinegoBaHue
MaTEeMaTHYECKUX MOJENIEN pealbHbIX
CUTyalui C IOMOUIBIO CUCTEM YPaBHEHUN
C ImapaMeTpaMu

[TocTpoenue u uccinegoBaHue
MaTEeMaTHYECKUX MOJENIEN pealbHbIX
CUTyalUi C IIOMOUIBIO CUCTEM YPaBHEHUN
C IIapaMeTpaMHu

Kontponbhas padora: "3anaun ¢
napamerpamu”

121

[ToBTOpenue, 060061ICHNE,
cucTemMarusauvs 3HaHui: "YpasHeHus"

122

[ToBTOpenue, o6odIIEeHNE,
cucTeMaru3alus 3HaHui: "YpaBHeHus"

123

124

[ToBTOpenue, 06001ICHNE,
cucTemMarusanys 3HaHuil: "YpaBHEeHHUs.
Cucrtemsbl ypaBHEHUN"

[ToBTOpenue, 060061IeHNE,

cuctemarusanus 3Hanuii: "HepaBencraa'

125

[ToBTOpenue, o6obmEeH e,

cucremarusanus 3Hanuil: "HepaBencrsa'

126

[ToBTOpenue, 06001ICHNE,




cucreMarusanus 3Hanui: "HepaBencrtsa"

[ToBTOpenue, 060061ICHNE,

127 cucremaruzanus 3Hanuil: "[IponsBoanas u 1
e€ npuMmeHeHue"
[ToBTOpenue, 06001ICHNE,

128 cucreMarusanus 3Hanuil: "[IponsBoaHas u 1
e€ npuMmeHeHue"
[ToBTOpenue, o6odIIEeHNE,

129 cucreMaTu3anus 3Hanuii: "IlpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHnue, o6odIIEeHNE,

130 cucTemMarm3arys 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001ICHNE, 1
cucremarusanus 3Hanuil: "OyHkuun"

132 [ToBTOpenue, 060061IeHNE, 1
cuctemarusanus 3Hauuit: "OyHkuun"

133 [ToBTOpenue, o6odIIEeHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

134 Wroroas koHTpoJbHASA paboTa 1

135 Wroroas KoHTpoJbHAs paboTa

136 [ToBTOpenue, o6odmIEeHNE, 1
cHcTeMaTH3amus 3HaHuH

OBHIEE KOJIMYECTBO HACOB I1O 136 10

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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