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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMNA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYE€CKOrOo aHajlu3a pa3BHBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHann3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpIIpEeTallui  TOJYYCHHBIX  PEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JEATEIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJu3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMUECKuEe TUHUK: «YHucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukmy, «YpaBHEHUS U HepaBeHCTBa», «Hadana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydeHHus] Ha YpOBHE CpeIHEero oOImero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMd W paszjaenamu. JlaHHBIN
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
Collep)KaHNE HECKOJIbKUX MAaTeMaTUYeCKUX ITUCIUIUINH, TaKWX Kak anreopa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKyI0 MOJEIb pPealbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENFHO CHOPMYITMPOBAHHONW MAaTeMaTHYSCKOM 3aaud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenpHO-MeToauYecKass JTUHAS «Uucina ¥ BBIYUCIICHHS» 3aBEpIlacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B Ce0sl MCMOJIB30BAHUE PA3THUHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YMCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIJIEKCHBIX YHcel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My clelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX U UPPAIMOHATBHBIX YKCEN, apu(PMETUYECKUE OTepaIluu, a TakxKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICTaBICHUEe O €AMHCTBE MAaTEMaTUKH KaK HayKH W €€ poJik B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpEeTU3aIHsI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YPOBHE CpEIHEro oOIero oOpa30oBaHUs, MOCKOJBKY B KaXIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbrare OOydYaromivecss OBJIAJCBAIOT PA3IUYHBIMA  METOJIAMHU  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHUYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKxke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIENOBaHNH (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, TPU PEIICHUH MPUKIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesibHasi TMHUS BKIIIOYAeT B ce0s Takke (OpMUPOBaHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWT  JaJbHEWIEEe  pPa3BUTUE  AITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33J]a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 337a€T MOCIIEI0BATENBHOCTh U3YUEHUS MaTepuaia. M3yueHue CTerneHHou,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpauKoB, UCHIOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3a7ad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. MaTtepuan 3TOH cojiepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTHUE YMEHUM
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHoOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETH3AIIMH, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLECTBEHHO PACIIUPUTh KPYrI KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMA, OMPEAeNiaTh HX HAWOONBIINE W HAUMEHbBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWTh HAWIydlllee pEHIeHUE B MPUKIANHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKW B HayKe, TEXHUKE M HcKyccTBe. OOydaroumecss y3HalT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCITUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaToMy BakHO maTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISi BHIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKd CleAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHMM U CJIEJOBAaHUE OIpeaeIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, HCCIEAOBAHHUS HJTUX MOJENEeH C TOMOIIBIO0 armapara aireopbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYEeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  OOydJarolIuecs  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCCe U3YyUEHHUS BCEX TEM yu4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensIM  nokaszareneM. buHoM Herortona. Hcnonbs3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa © TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOrOYJIECHb OT OJHOW MNEpPEeMEHHOW. JleneHne MHOTo4dwIeHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HppanmonanbHbie YPaBHEHHUS. OcHOBHBIE METO/IBI pelIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHMS. OCHOBHBIE METOJbI PELICHHS NOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

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

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TPUroHOMETpPUYECKUX YPAaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DyHKUMH U TPaPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIlee 3HaUeHUs (DYHKIIUU Ha POMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM Moka3ateneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduKk KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTEINIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIlIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B pEATbHBIX MpPOLECCaX M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocye0BaTeNbHOCTU. VICTOpUsS BO3HUKHOBEHHS MAaTeMaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHHUS HEPABEHCTB. [IprMeHEHHWE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEACHUS, YACTHOT'O U KOMIO3ULINY (HYHKIIUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUH, MPU PEIIEHWUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKkoB AEIUMOCTH IIENbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpawueckas W TpUTOHOMETpUYecKas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET JIsl PeIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTHU. PerieHne TpUuroHoOMETpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUECKUX YPABHCHHM.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IuyHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HMCCICIOBAHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KCcTpeMyMbl.  Haxoxnenue  HamOonblIero M HAUMMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOICTBO mepBoOOpa3HbIX. IllepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS IEPBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncienne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHne uHTErpana A HaXOXACHUS IUION[aJed IUIOCKHX (uUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IOpoLEeAYyp TpaxJAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JPYTUX HAyKaxX, TEXHOJOTHSX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOUYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOro U 0€30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC TUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  OKOJIOTUUECKOW KYJBTYPhl, TIOHUMAHHWE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenibl, IJIAHUPOBAHUE IOCTYNKOB U OILIEHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4YeloBEUECKOW IesATEeIbHOCTHU, JTarloB €€
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS IHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEIBCKYIO JEATEIBHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK Kiaccu(puKaIluy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbLCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMNPOCHI KAaK HCCIIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMmyaupoBaTh  BOINPOCHl,  (GUKCUPYIOUIME  MPOTUBOpEUYHEe,  MpoodseMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCa, A TAKXKE BbIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJIEKHOCTD uHpopManmn o CaMOCTOSITEIILHO
c(hOopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3aJadH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOIl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pElIeHUs, COIMOCTaBIISITh CBOM CYXKACHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMPATH (OpMAT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEJIbLHOM  peduieKkcuM  KakK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa pelieHUs
MaTeMaTUYECKOHN 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJIUBHUIyaTbHOMN
paboThl MpU peHIeHUd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCyxkAeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IMITYPMBD» W HHBIE), BBIMIOJHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[IbI, OlLICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPHUTEPHUSIM, CPOpMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUAMH: paAllMOHAIBHOE YHCII0, OCCKOHEUHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOW KU3HH;

MIPUMEHSITH PUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLIEHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSIMU: TOXJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOYJIEH ¢ MedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOrOYJI€Ha, IPUMEHAThH
JIeJIEHNE MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TIEeOMETPUYECKHU CMBICII,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl M ONPEIEIUTEINEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIMPOBATh peajbHble CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (PYHKIMM, KoMMo3ulMs GyHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMH: YETHbIE M HEUYETHBbIE (PyHKUUH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HEeJIbIM TIOKa3zarenieM, rpaguk CTeneHHOM (YHKIHMHU C HATypalbHBIM U IIEJIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(GYHKIUH, BBITIONHATH JIEMEHTAPHOE HCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPAPHUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaJIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTION30BaTh MPOTPECCUU JJIs PEIICHUS PEeANbHBIX 33734 TPUKIATHOTO
XapaKkTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: TI€pBasi W BTOpas MPOU3BOJHBIE
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHOM s
pemeHus 3aaad.

MHokecTBa H JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluu  Hajl
MHOYECTBaMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar JUisl ONMCAaHUs PEabHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CcBOOO/IHO OIEpPUPOBATh MOHATUSMU: OIpPEAEICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOT0 00bEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucia ¥ BbIYHCICHHSA:

CBOOOJHO OMNEpHUpPOBATh MOHATHSIMHU: HATypaJlbHOE M LEJI0€ YHCIIO,
MHOKECTBA HATypPaJbHBIX M LEJBIX YUCEJ, MCIOJIb30BaTh NMPU3HAKU JEIUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYNIO, 3alKiChIBaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpaduyecKue METOAbI JIsl PEIICHUs] YpaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENINM C HCIOJIb30BAHMEM ammapara ajireOpsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENeHUs] CKOPOCTH W YCKOPEHHs Ipoliecca, 3aJaHHOro (OpMysIod WU
rpadukom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

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

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1
U UX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara JJis peleHus 3aaad
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE IEPUOIUUECKUE IPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHns MPUKJIaJIHbIX 3a1a4
7 [Ipumenenue apoGeit U NPOLIEHTOB IS 1
pelIeHus MPUKJIaJIHbIX 3a1a4
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JNENCTBUTENbHBIMH YHCIIaMU
10 Monynb JEHCTBUTENBHOIO YUCIIA U €70 1

CBOMCTBA




11

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

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS IIEIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

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

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

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

23

24

25

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

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

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHui QpyHkiuu. Hynu Gyskmmm.
[IpomexXyTKH 3HAaK OCTOSHCTBA

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

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

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

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

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnast padora: "CreneHHas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnieckuii KopeHb HaTypaIbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalMX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/IBI pEIIeHUS HPPAITUOHATBHBIX
yYpaBHEHUN
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
HUPPALMOHATLHBIX YpaBHEHUHN
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

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

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHs N-oi crenenu. MppannoHanbHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeNleM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

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

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIE U HATypaJIbHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

79 Hcnonb3oBanue rpaduka GyHKIIUN 115 1

pellIeHNs] YpaBHEHUI




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JIorapu(HPMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHUSI JIOTApUPMUISCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

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

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

82 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

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

84 oTpeieIeHue TPUTOHOMETPHYECKUX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

91 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEOMETPUUECKOHN MPOTrPECCHH

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

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

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

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 IlepBast u BTOpast IpOU3BOJHEIE KIOIUU

VH

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXO0XJEHUS HAWJTY4YlIEro pelIeHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

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




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

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

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/A€HUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

29 [IpumeHeHune UHTErpaia i HaXOXKIACHUS
IO IeH TIIIOCKUX PUTyp

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

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToabI perieHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

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

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

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

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

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a1a4 B IeNbIX YUClax

92 KonrtponsHas pabdota: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

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

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

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

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

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB




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

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 palOHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

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

napameTpamu

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

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

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

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3anus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

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

126 [ToBTOpenue, 060061IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

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

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

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

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

131 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEH e, 1
cUcTeMaTH3aInsI 3HaHWH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTtemaruka. Anrebpa 1 Hadajia MaTeMaTH4ecKoro aHanusa, 10-11 kmaccst:
0a30BbIi U yriyoneHHbld ypoBHU:yueOHUK /ILI.A. Anumos, FO.M. Koxsrun, M.B.

TkaueBa — 12-e 3., - Mocksa : [Ipocsemenue, 2024r.

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
http://mathnet.spb.ru/

http://www.problems.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
https://www.yaklass.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
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