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HOACHUTEJIBHAA 3AIIUCKA

VYueOHblil kKypc «Anredpa U Hayaja MaTeMAaTHYECKOTO aHaIn3a» SBISETCS
OIHUM U3 Haubojiee 3HAYUMMBIX B MpOrpaMMe CpeaHEro oOIero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
M3YUYEHUSI BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JIPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE M aOCTPAKTHOE MBINIJIEHUE OOyYaromMXcs Ha ypOBHE, HEOOXOAMMOM
JUIS OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
TUCHUIUIMH. B paMkax maHHOTO y4eOHOTO Kypca oOydarouidecst OBIaJeBalOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HaykH, Kotopas ¢GOpMyJIHUPYET CBOHU
JTOCTHXKEHUSI B MaTEMaTUUECKOM dopme.

VY4eOHbIlt Kypc anreOpbsl M Hayajl MaTeMaTUYeCKOTO aHaju3a 3aKJIajbIBaeT
OCHOBY Il YCHENIHOTO OBJAaJeHUsA 3aKOHaMH (U3UKH, XUMHUH, OWUOJIOTUH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMKM Pa3BUTHS IKOHOMHUKHU U OOIIECTBEHHOM JKU3HH,
MO3BOJISIET OPHEHTHUPOBATHCA B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX IS JaJbHEHIEro oOpa3oBaHUA U B
MOBCETHEBHOM XM3HU. B TO ke BpeMsi oBiazeHHUE aOCTPAKTHBIMH M JIOTHUUYECKH
CTPOTUMH KOHCTPYKIIUSAMHU aiareOpbl M MaTeMaTHYECKOTO aHaliu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJEHUSI C TIOMOUIBI0 MHAYKIMU M PACCYKIaTh IEAYKTUBHO, MCIIOJIB30BaTh
00001IeHre W KOHKpEeTH3aluio, a0CcTparupoBaHUE M aHAJIOTHUIO, (Qopmupyer
KpEaTUBHOE U KPUTHYECKOE MBIIIJICHHE.

B xone usywenusi yueOHOro Kypca «AnredOpa M Hadalla MaTeMaTHYECKOTO
aHanM3a» OOy4YarolIMecs MOJy4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSTEIILHOTO TIOCTPOCHHSI MaTeMaTUYECKUX MOJIETIEH pealbHbIX CUTYyalui,
UHTEPIPETAIMM  TIONYYCHHBIX  PEHICHWH, 3HAKOMATCA C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpHUpOJe, HAyKe U HCKYCCTBE, C
BBITAIOIIMMHUCS MATEMATUYECKUMU OTKPBITUSIMU M X aBTOPAMH.

VY4eOHbIli Kypc o0nagaeT 3HAYMTENHHBIM BOCIHUTATEIBHBIM TMOTCHIIMAIIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 YYeOHBbIH MaTepuall, CIOCOOCTBYIONTUN
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK U uepe3 chenuuky ydeOHOMH
NESTENbHOCTH, TpPEOyIOMel MPOAOIKUTEIBHOW KOHIIEHTpPAIMd BHUMAaHUSA,
CaMOCTOSITEJIbHOCTH, AKKYpPaTHOCTM M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3yibTar.

B ocHoBe Mmerogmkm oOydeHus anreOpe W HadallaM MaTeMaTHYeCKOTrO
aHaJu3a JISKUT JIEITeIbHOCTHBIA MPUHIIUI 00yUYEHHUSI.

B crpykType yueOGHOro Kypca «AnreOpa ¥ Havala MaTEMaTHYECKOTO
aHaJM3a» BBIJICJICHBI CIIEIYIOIINE COAEPKATEIIbHO-METOIuYeCKue JuHum: «Yucna
U BbIYUCIEHUS», «DyHKIUU U rpadukny, «YpaBHEHHS U HepaBeHCTBay, «Hauana
MaTeMaTU4eCKOro aHaiauza», «MHOXecTBa U Jorhka». Bce OCHOBHbIE



COJIEPKATEIbHO-METOAMUECKIAE JIMHUMA HW3YYaloTCd Ha MPOTSHKCHHH JBYX JIET
o0y4yeHUsT Ha ypOBHE CpPEIHEro oOIero oOpa3oBaHMs, E€CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMAsCh HOBBIMH TEMaMU W paszaenamu. JaHHBIA
yueOHBIA Kypc SBJSETCS HMHTETPATUBHBIM, IOCKOJBKY OOBEeIUHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHYeCKHX ITUCIHUIUINH, TaKuxX Kak anrebpa,
TPUTOHOMETPHS, MAaTEeMaTHUECKUN aHAIHW3, TEOPHs MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBiIaaeBalOT Bc€ Oosee
IIMPOKUM MAaTEMaTHYECKHM allllapaToM, Y HUX MOCIEeI0BaTeIbHO GOopMHUpyeTCs U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKyI0 MOJENIb pPeaabHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIE IPU U3YYCHHH Y4eOHOTO Kypca, st
pEIIeHUsI CaMOCTOSITeTFHO COPMYIIMPOBAHHON MaTeMaTHYECKOW 3ajlauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «YUuclia U BBIYMCICHUS» 3aBepIIacT
(GopMupOBaHUE HABBIKOB HCIIOH30BAHMS JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOIO 00IIero oopasoBanus. Ha ypoBHe cpemHero obmero
oOpa3oBanuss oco0oe BHUMaHUE yaeiseTcs (GOPMUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKJIIOYAIOIIUX B CEOSl MCIOJIB30BAHUE PAa3IMYHBIX
dopMm 3ammcu 4Ymclia, yMEHHE JeNaTh MPHUKHUIKY, BBITOIHATH MPUOTIKEHHBIC
BBIUUCIICHUS, OLIEHWBATh YHCIIOBBIC BBIpAXCHHs, paboOTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyJarolIMMCSI MHOXKECTBA HATYypalbHBIX, MENbIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHCEN  JOIOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIOM #3 3TUX MHOXECTB paccMaTpUBAIOTCA
CBOWMCTBEHHBIC €My Cclenu(UUECKUe 3aJadydl W OIlepaluu: JAelIeHHUEe HaIelo,
ONEPUpPOBAHUE OCTaTKAMH Ha MHOXKECTBE IICJBIX YHCEI, OCOOBIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHATBHBIX YHCEN, apu(PMETUICCKUE OIlepalliy, a TaKXKe
M3BJICUCHUE KOPHS HATypaJbHOW CTEIEHW HA MHOYKECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociemoBaTenTbHOMY pPaCIIUPEHUIO KpPyra HCIOJIB3YEeMbIX YHCEN H
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUs Pa3IMYHBIX 3ajad
GopmMupyeTcst nmpeAcTaBieHUEe O €IMHCTBE MAaTeMaTUKU KaK HayKH U €€ poju B
MOCTPOEHUU MOJIETIEH peanbHOro MHUpPA, LIUPOKO HCIOJIB3YIOTCS 00O0OLIeHHE U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS W HEPABEHCTBa» PEATU3YETCS Ha MPOTSKEHUH BCETO
oOyueHUs Ha YPOBHE CpeIHero ooOmero oOpa3oBaHMs, IMOCKOJIBKY B KaXIOM
pasgene IlporpamMmbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3anad. B
pe3ynapTaTe OOYy4aloOUIMECs OBJIAJEBAIOT PA3IMYHBIMM METOAAMH  PELICHHS
palMOHANbHBIX, HPPAIMOHANBHBIX, IOKAa3aTEeNbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a Takxke 3ajaad,
coaepkammx mnapamerpsl. llodydeHHBIE yMEHHS LIMPOKO HCIOJIB3YIOTCS TpHU
uccieqoBaHUM (YHKIMI C MOMOIIBIO0 MPOU3BOAHOM, MPHU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7]a4 Ha HAXO0XJAeHUE HAHOONbIIMX U HAMMEHBIINX 3HAYEHUU (PYHKIUH.
JlanHas conep:kaTesibHas JUHUS BKIIOYaeT B ce0s Takke (POPMUPOBAHUE YMEHUI
BBINIOJIHATh  pacu€Thl 1O  (opMynaMm, NpeoOpa3oBaHUS  pallMOHAJbHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKKE BBIPAXKCHHIA,
collepKallluX CTeneHu U Jorapudmel. brarogaps u3ydeHuo anreOpandyeckoro
Marepuajga MNpPOUCXOAWT  JajbHEWINEe  pa3BUTHE  AITOPUTMHYECKOTO H
a0CTPAaKTHOIO MBIIIJIEHUSI OO0ydYaromuXxcs, (GOPMHUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykJeHuid, paboTbl C  CHUMBOJBHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTE W 3aBUCUMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. Auredpa
npennaraetr 3(QQEeKTUBHbIE HHCTPYMEHTHI [IJISl PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToanveckass JMHUA «DyHKIMM W TpapuKu» TECHO
NEPeIIeTaeTCsl ¢ JAPYTMMHU JIMHUAMH y4e€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHNs MaTtepuana. M3yuenue cTeneHHou,
NOKa3aTeIbHOM, JIorapuMUUecKoil U TPUTOHOMETPUUYECKUX (DYHKIIUM, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHME (PYHKIIMI U1 pelieHus 3a1ady U3 JPYrux y4yeOHbIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pelieHWeM ypaBHEHUN M HepaBeHCTB. [Ipu 3Tom Oo0JbIIOE BHUMAaHHE
ynensiercss (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMyJaMU 3aBUCUMOCTH MEXIY
pa3sTUYHBIMUA BEJTWYMHAMH, MCCIEIOBaTh MOJy4YEeHHbIE (GYHKIUU, CTPOUTH HUX
rpaduku. Matepuan 3Toi cojepKaTeIbHON JTMHUM HalleJIeH Ha Pa3BUTHE YMEHHI
U HaBbIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKJYy BEIUYMHAMHU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpaduueckod M ciioBecHoU. Ero msyuenue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenbHass nuHUsA «Hayama MaremMaTHyecKoro aHalin3a» MO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYIHBIX OOYYarONIMMCSs, TaK KaK y HHUX TOSBISIETCS BO3MOXHOCTH CTPOWTH
rpaduKky  CIOXHBIX (YHKIHMA, OMpENeTsITh WX HAUOONBIINE W HAWNMEHBIIIHE
3HAUEHUs, BBIYUCIATH TUIOMIAAU (QUTYp U OOBEMBI Tell, HaXOAUTh CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHasg conaeprkareinbHas JMHHAS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEajJbHbIX CHUTYalWH,
MO3BOJISIET HAXOAWUTh HAWIYUIIEe pEIICHWE B NPUKIAAHBIX, B TOM YHUCJE
COLIMAJIBHO-3KOHOMHMYECKHX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOIO
aHalm3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOrO, (hOPMaIbHO-JIOTHUECKOTO H
KPEaTUBHOTO MBIIIUICHHsI, (POPMHUPOBAHUIO YMEHHMI pPACIO3HABATh MPOSBICHUS
3aKOHOB MaT€MAaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydarommuecs y3HAarT O



BBIJIAIONINXCA PE3yibTaTax, IMOJYUYECHHBIX B XOJI€ PAa3BUTHS MATEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBAa U JIOTUKAa» BKIIIOYAET B
ce0si SIEeMEHThl TEOPUU MHOXKECTB U MAaTeMaTUYECKOW JIOTUKHU. TeopeTuxo-
MHOXECTBEHHBIC TIPEACTABICHHUS MPOHU3BIBAIOT BECh KyPC IIKOJIBHON MaTeMaTHKU
U TpenjararoT HamOoJiee YHHBEPCAJIbHBIN SI3bIK, OOBECIUHSIONUNA BCE pa3ieibl
MaTeMaTUKu ¥ €€ TPUIOKEHUH, OHM CBSA3bIBAIOT pa3HbIE MAaTEeMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHs B eauHoe 1enoe. [lodTomy BaxHO HdaTh
BO3MOXKHOCTH OOydYaromeMycss TOHUMATh TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHON MaTEeMaTHKU W UCIIOJIb30BaTh €r0 JJIsi BHIPAXKCHHUS CBOUX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTEeMaTUKH KaK HAyKu CJIEAyeT NPU3HAThH
CBOMCTBEHHYIO €U CTpOrocTh OOOCHOBAaHMI U CJIEIOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOEHUS  JIOKA3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTHYEeCKON JIOTMKA CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTH CBOU PACCYXKJICHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKK KPUTUUECKOT'O MBIIILICHHS.

B yueGHOoM Kkypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHAJIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO0 MOJCIHPOBAHMS, KOTOPBIC MPU3BAHBI
crocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peaTbHbIX
CUTYyalluid, HCCIEAOBAHMS JTUX MOJENed C TMOMOIIBI0 ammapara aiareOpsl u
MAaTE€MAaTHYECKOTO aHaln3a, MHTEPIPETAlNU IOJYYECHHBIX PE3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXKIBIM U3 pa3[€JI0B IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCHONB3yeTcs IS pellleHus MPUKIATHBIX 3anad. [Ipu
pEIICHUH  pEalbHbIX  MPAKTHYECKUX  3aJad  OoOydyaroniuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHUE HaxXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBaTh  IMpoOIIeMy.
HesTenbHOCTh 1O  (OPMHPOBAHUIO HABBIKOB PEIICHHUS NPUKIAJAHBIX 3a7ad
OpraHu3yeTcs B IPOLiecce U3yUeHusl BCceX TeM yueOHoro Kypca «Anredpa u Hadama
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3ydenme ydeOHOTO Kypca «Anrebpa W Hayajga MaTeMaTHUYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaento), B 11
Kiacce — 136 yacoB (4 yaca B HEJIETIO).



COAEPKXAHUE OBYYEHUA
10 KVIACC

Yucia v BbIYMCICHUSA

Panmonanbabie uncia. OOBIKHOBEHHBIE M JIECSITHUYHBIC APOOU, MPOICHTHI,
OeckoHeuHble mnepuoanyeckue apodu. IlpumeHnenue apoOeil W MPOIEHTOB IS
peLIeHus NPUKIaAHbIX 3a/1a4 U3 PA3JIMYHbBIX OTPACIIEN 3HAHUU U PEAIbHOM KU3HU.

JeuctBurenbHble uKcna. PanvoHanbHble W UPpPAlMOHAJIBbHBIE 4YHCIA.
ApudmeTndyeckue  onepamu ¢ JIGUCTBUTEIBHBIMU  4uciIaMu.  Mopaynb
JIEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpuOnmxkEHHbIE BBIYKCICHUS, TTpaBUiIa
OKpYTJICHUS, IPUKHUIKA U OLIEHKA PE3YyJIbTaTa BHIYMCICHUMN.

Crenenb c uenbiM nokaszareneMm. buHoM Herootona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YUCET JIJISl PEIISHUS MTPAKTUYECKUX
3a7a4 U MPEJICTABICHUS JAHHbBIX.

ApudmeTndeckuii KOpeHb HaTypaJbHOU CTETICHH B €T0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM TIOKa3aTeleM M €€ CBOWCTBAa, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUuHbIE W HaTypajbHbIC
Jorapudmel.

CuHyc, KOCHUHYC, TAH[€HC, KOTAHT€HC YUCJIOBOI0 apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAHI'€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHuUs. YpaBHEHUE, KOPEHb
ypaBHEHUs1. PaBHOCWIIBHBIE YpaBHEHHMS M YpaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LENbIX U APOOHO-PAIlMOHAIBHBIX YPaBHEHUN U
HEPABCHCTB. MHOroO4YIeHbl OT OJHOW MNEpPEeMEHHOMW. JlemeHne MHOrowieHa Ha
MHOIOWIEH C OcTatkoM. Teopema be3dy. MHOrowieHsl ¢  LEIbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpazoBaHs YUCIOBBIX BRIPAKECHHH, COAEPKAITUX CTETICHU M KOPHHU.

HppaunonansHbie YPaBHEHUS. OcHOBHbIE METO/IbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJIbI PEIICHUS MOKa3aTEIbHbIX

YPaBHEHHM.
[IpeoGpazoBanre BEIpaKEHUIA, CONEPKAIIHNX JIOTaApUPMBI.
Jlorapudmudeckue ypaBHEHHS. OcHoBHBIE METOJIbI peIIeHHS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHE hopMyIIBI. IIpeobpaszoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN. PenieHre TpUroHOMETPpUYECKUX YPABHEHU .



Pemienue cucreM IMHENMHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHuil. OmnpexnenuTens MaTpUlbl 2X2, €ro TE€OMETPUYECKHH CMBICI H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, TPUMEHEHHE ONpPENEIUTENs JUIsl pelIeHUs
CUCTEMBbI JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIagHBIX 3a4a4 € IOMOLIBIO
CUCTEMBbI JIMHEHMHBIX ypaBHeHUU. lccinenoBaHue IIOCTPOCHHOW MOJEIU C
MOMOILBIO MaTPHUIL U OIPEJIETUTENIEH.

[TocTpoeHne mareMaTHYECKUX MOJEJIEH PEallbHOM CUTYalUd C IMOMOUIBIO
YPaBHEHUN U HEpPAaBEHCTB. lIpuMeHEHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/ad M3 pas3IMyHbIX O0JacTeil HaAyKW M peaibHOU
KU3HU.

DyHKIUH U rpaduKku

OyHkIus, crnocoObl 3aaanus (yHkuu. B3aumMHO o00paTHble (QYHKIMH.
Komnosunust Qyskiuii. I'paduk  QyHkiuu. SnemeHTapHble MNpeodOpa3oBaHUs
rpadukoB QyHKIHUIA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepnoanueckue
¢ynkiuu. TIpomMexyTKM MOHOTOHHOCTH (PYHKIIMM. MaKCUMyMbl U MUHUMYMBI
¢ynkiuu. Hanbomnpiee n HauMeHbllee 3Ha4eHHs] QYHKIIMU HA TPOMEKYTKE.

JluneitHasi, KBajapaTU4Hass W APOOHO-IMHENHas (QyHKIMH. DIeMeHTapHOe
UCCJIEIOBAaHUE U MTOCTPOCHUE UX IPAPHUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IENbIM ToKa3areiaeM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHA N-OH cTeneHH Kak (YHKIMU OOpaTHOM
CTEIEHU C HATYPaJIbHbIM [TOKA3aTEIIEM.

ITokazarenbHast u Jorapudmuyeckas (QyHKIMHA, WX CBOWCTBA W TpadUKH.
Hcnons3oBanue rpadukoB PyHKIUH 71 PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPY>KHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUH YHCITIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCHMOCTA B peEajbHbIX Ipoleccax M SBJICHUSX.
I'paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4YeCKOI0 aHAIN3A

ITocnenoBaTeABHOCTH, CIOCOOBI 3aJaHUs MOCJIEA0BaTEIBHOCTEH. MeTon
MaTeMaTU4YECKOM UHAYKIUY. MoHOTOHHBIE " OrpaHUYEHHBIE
MOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MAaTHUYECKOI'O aHaju3a Kak
aHanm3a 0ECKOHEUHO MaJIbIX.

ApudmeTtnueckass u reomeTpuyeckas nmporpeccuu. beckoneuHo yObIBaromias
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAaIOIICH T'€OMETPHUUYECKOMN
MPOrpecCcuu. JINHENHBIA U 3KCIOHEHIMANBHBIA pocT. Uucno e. @opmyina ClI0KHBIX
poueHToB. Mcronb3oBaHWE MPOrpeccuy JUisl pPELICHUs peajbHbIX 3ajad
IIPUKJIAJHOIO XapaKrTepa.



HenpepoiBubie ¢yHkiuu u ux cBodcTBa. TOukM pa3pbiBa. ACHUMITOTHI
rpadpukoB Qynkuuil. CBoicTBa (YHKUMI HENpepbIBHBIX Ha OTpe3ke. Meroa
MHTEPBAJIOB I pPELICHUs HepaBeHCTB. [IprMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 peleHus 3aaay.

[lepBast u BTOpas npousBoaHble GyHKIMHU. OnpeneneHue, reoMeTpUuIeCcKu u
(du3nUecKuil CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  AJIEMEHTAPHBIX  (PYHKIIMIA. IIpousBogHass  CyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUU (PYyHKIUH.

MHoxecTBa U JIOTHKA

MHoxecTBO, omnepanuy HaJ MHOXKECTBAMHU M HX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpumeHeHHe TEOPETMKO-MHOYKECTBEHHOIO — ammapara i
ONMCAaHUA pPEaJbHBIX IPOLECCOB U SIBJICHUW, NPU PELICHUU 3a7ay U3 JIPYyrux
y4€OHBIX MTPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u nensle yucna. [IpumMeHeHre NpU3HAKOB JEIMMOCTH LEIBIX
gyuces, HauOonpimmii oOmuit nenurens (namee — HOJl) u HammeHblee oOiee
kpatHoe (nanee — HOK), octatkoB 1o moay:mto, anropurma EBkinaa st pemenus
3a/1a4 B LEJIBIX YHCIIAX.

Kowmmnekcubie uucna. Anrebpanueckass W TpUTOHOMETpUYecKas (HOpMbl
3aMMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHUYECKHE OIepaluud ¢ KOMILIEKCHBIMU
gyuciamMu. M300pakeHne KOMIUIEKCHBIX YHMCENl Ha KOOPAMHATHOW TIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO 4ncia. [IpumeHenne
KOMIUIEKCHBIX YHCEIT JIsl pelieHusT (PU3NIECKUX U TeOMETPUUYECKUX 3a]1aY.

YpaBHeHUs] 1 HEPABEHCTBA

Cuctema U COBOKYITHOCTh YpPaBHEHUHW M HEPABEHCTB. PaBHOCHIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUroHOMEeTpUIECKUX HEPABEHCTB.

OcCHOBHbIE METOJbl PEIICHHS TOKAa3aTeNbHBIX U  JOrapupmMuyeckux
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEUIEHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PELICHUS] CUCTEM U COBOKYIHOCTEHW palMOHAIbHBIX,
UppaIMOHANBHBIX, MOKA3aTEIbHBIX U JTOTAPU(PMUUECKUX YPABHEHUM.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IAPaMETPAMMU.



IIpumeHeHne  ypaBHEHHM, CHCTEM U HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3a7ad M 3aJad M3 pa3InyHbIX 00JacTel HayKu M pealbHOU
KU3HU, UHTEPIPETALMS IOJTYYCHHBIX PE3YIIbTATOB.

DyHKUNM U TPaPUKH

I'padux xommoszumuu ¢GyHkuil. ['eomerpuueckue o0pas3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U IpaduKu.

['padprueckre MeTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI pELIECHU 3a]1a4y C TapaMeTpPaMHu.

Ucnonb3oBanue rpa@ukoB QYHKIUN [JIs HUCCIEAOBAHMUS MPOLECCOB H
3aBUCUMOCTEH, KOTOPbIE BO3HMKAIOT IMPHU PEIICHUU 3a/ad U3 JAPYrHuX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHajau3a

[IpumeHeHue NMpou3BOAHON K MCCIAEAOBAHHMIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxaenue  HauOonbllero W HAaWUMEHBIIETO  3HAYCHUMN
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKACHUS HAWJIY4llero pELICHUs B
OPUKIAOHBIX 3ajladax, Uisl ONpPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3a1aHHOTO (HOPMYJION WK TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. llepBooOpa3Hbie
asieMeHTapHbIX QyHKIuH. [IpaBuia Haxox1eHus: NepBOOOPa3HBIX.

HuTerpann. I'eomeTprueckuii CMBICJI MHTErpaa. Beruucnenue
ornpenenéHHoro nuTerpaia no gpopmysne Hetotona-JleiOnuna.

[IpumMeHeHne uMHTErpaja A HaXOKICHHUS IUIOIajell MmiIockux ¢Guryp u
00BbEMOB TEOMETPUUSCKHUX TEII.

[Ipumepnbr pemiennit  audpepeHIMaIbHBIX ypaBHEHUH. MareMaTrudeckoe
MOJICIMPOBAHME pEalbHBIX IPOIECCOB C TMOMOIIBI0 AU depeHnanibHbIX
ypaBHEHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«~AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpazkaIaHCKOT0 BOCTUTAHUA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oOIiecTBa,  MPEJICTABICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3NIUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaKIaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUHM C WX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKON T'PaKIAHCKONW HACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTIIKEHMHA B JAPYTHMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEJCHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTW)KEHUW HAayKM U JEATEeIbHOCThI0 YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYyIIETO;

4) 3¢TeTHYECKOr0 BOCTIUTAHUS:

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas JICTETHKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/1au, PEIICHUH, pacCyKJAeHUH, BOCIIPUUMINBOCTD
K MaTeMaTHYECKUM acTIeKTaM Pa3uYHbIX BUJOB UCKYCCTBA;

5) pu3uveckoro BOCHUTAHNS:

chOpPMHUPOBAHHOCTh YMEHUS TPUMEHATh MaTeMaTHYEeCKHUE 3HAHUS B
HWHTEpEcax 3/I0pOBOT0 1 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOC IHTAHHE, COAJTAaHCHPOBAHHBIA PEKUM 3aHITUH H
OTIbIXa, peryispHas (u3uvecKass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-030POBUTENBHOMN AEATEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHMSA:

FOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HMHTEpEC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUE COBEpIIaThb OCO3HAHHBIA BHIOOP
Oynyuieit mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI,



TOTOBHOCTH M CIOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3OBaHHMIO |
caMo00pa30BaHUIO Ha MPOTHKEHUH BCEH JKM3HM, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 33]1a4 MAaTEMAaTHUCCKON HAIPaBICHHOCTH;

7) IKOJIOrH4€eCKOro BOCIIUTAHHUS:

Cc(OPMHPOBAHHOCTh  DKOJIOTHYECKON  KYIbTYphl, ITOHHMAHHE BIIHASHUS
COITHATEHO-D)KOHOMHUYECKUX IPOLECCOB HAa COCTOSHHE MPUPOJHOM M COIUATBLHOM
Cpefibl, OCO3HAHKE III00aIBHOr0 XapakTepa dKOJIOTHIECKHUX MPOOJIeM, OPHEHTAIIHS
Ha MPUMEHCHME MaTeMaTHYCCKUX 3HAHHHM I peIleHHs 3agad B 00JacTh
OKpYJKalolleld Cpeapl, IUIAHHPOBAHME IIOCTYIKOB M OICHKH HX BO3MOYKHBIX
HOCJIEICTBHI TSI OKPY>KaIOIIEH CPEIbL;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHON  MPAaKTHKH, ITOHMMaHHUE
MaTeMaTHYECKOW HAyKH Kak C¢epbl YeI0BEYEeCKON eSTeIbHOCTH, JTaloB eé
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTHS I[MBHJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KyJIBbTypOM KakK CpEACTBOM IIO3HAHHUS MHpA,
TOTOBHOCTH OCYIIECTBJIATh IIPOEKTHYIO W HCCIEHOBATENLCKYIO IESATEIBHOCTh
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBU:

BBISIBIIATH U XAPAKTEPU30BaTh CYIIECTBEHHBIE MNPHU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHOIIEHUNA MEXAY TOHIATHIMH, (QOPMYIHPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIHH,
OCHOBaHHUS NIl 000OIICHHS U CPABHEHUSI, KPUTEPUH TIPOBOJUMOTO aHAIN3a;

BOCIpUHHMMATh,  (HOPMYyIUpOBaTH U  NPEOOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPKIACHUSAX, MpEIIaratb KPpUTCPUH IS
BBISBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUNI;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUECHUI, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbIe U OT MPOTUBHOIO), BEICTPAUBATh APIryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BHIBOJIBI;

BBIOMpATh CHOCOO perieHuss y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEUIEHUs, BbIOMpaTh HauOoyiee MOAXOMAIIMA € y4€ToM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).



Ba3oBrble ucciienoBatesibCcKue 1eiicTBUA:

MCIIOJIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BOOPOCHI,  (PUKCUpYIOIIME  MPOTHBOpPEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Y, APIyMEHTHPOBATH
CBOIO MO3UIIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1Yy OOBEKTaMH, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOATENbHO (OPMYIHPOBATh OOOOLIEHUSI U BBIBOABI IO pPE3yJbTaTaM
OpOBENEHHOTO  HAOMIOJIEHUS, HUCCJEJOBAaHUS,  OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U O00OIICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIPOILIECCa, a TaKXKe BbIABUTATH
IPENONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSAX.

Pab6ora ¢ nndopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIsl pEUICHUs 3a/1auu;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBaTh M HUHTEPIPETUPOBATH MH(POPMALMIO PA3NIMYHBIX BHUIOB U
dbopM npeacTaBieHuUS;

CTPYKTYpPHpPOBaTh MH(POpPMAIIUIO, MPEJCTABIATh €€ B pPa3IMUHBIX (PopMax,
WLTIOCTPUPOBATH TPadhUUECKH;

OLICHUBATh HaJEKHOCTh uH(pOpMaIuu () CaMOCTOSITEIBHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJbHbIEe YUeOHbIe eiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMHU H
IEeJIIMHA OOIICHUs, SICHO, TOYHO, TPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy pEIICHUs 3a7adyH,
KOMMEHTHPOBATh MOJIYYECHHBIN PE3yJIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBHI,
mpoOJieMBl, pelracMoil 3ajayd, BBICKA3bIBATh HJCH, HAIlCJCHHBIE Ha TIOHCK
pEIIeHUs, COIMOCTABISATh CBOM CYXACHUS C CYXICHHSMH APYTUX YYaCTHHUKOB
Jyanora, oOHapyXMBaTh Pa3JWUU€ W CXOJICTBO TO3HUIIMM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEI0BAHMS,
MPOCKTA, CAMOCTOSITEIBLHO BBIOMpPATH (OpMAT BBICTYIUICHHS C YYETOM 3aaad
Mpe3EHTAIIMU 1 OCOOCHHOCTEN ayIUTOPHH.

PerHﬂTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHus C
yu4€TOM UMEIOUINXCS PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh HABBIKAMH  TO3HABATENbHOW  pedrekcun Kak  OCO3HAHUSA
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAICThH
cnocobaMu CaMONPOBEPKH, CAaMOKOHTpPOJIS Tpolecca W pe3yjbTaTa peleHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYJAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPU PEIICHUM 3aadH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEICTB, IaHHBIX,
HaNJCHHBIX OIMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3YNIbTaTa IEIH U YCIOBHUAM, OOBSICHITH IPUYHUHBI
JTOCTY)KCHUS WM HEOCTH)KCHUS PE3YJIbTATOB JACSITEILHOCTH, HAXOAHUTh OIIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEHMYIIECTBA KOMAHIHONW M WHIMBHUIYyaTbHOU
paboThl TpUM pemieHWH YYeOHBIX 3a7ad, NPUHUMATh IeJIb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM palOThl, pachpenemsiTh
BUIBI paboOT, JIOrOBapUBATHCS, OOCYXKIATh TMPOIECC W Pe3ynbTaT paboTHl,
0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PYMIOBBIX GopMax paboTel (00CykIeHHs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMBI» U HHBIE), BBINOJIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOU JACHCTBUSL C JPYTMMU YIEHAMHU KOMAaH[IbI, OIICHUBATH
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy o6Oyuenus B 10 kiacce oOy4aroumuiicss TOJNYYUT CIEIYIOUTUE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayalla MaTeMAaTUYECKOTO aHAITN3ay:

Yucsia 1 BbIYUCTICHUSA:

CBOOOJTHO OMNEPUPOBATH TOHATHIMHU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAS
nepuogudeckass JapoOb, TPOIEHTHI, HPPANHOHATFHOE YHCIO, MHOXECTBA
pallMOHATBHBIX U IEMCTBUTEIBHBIX YHUCEI, MOJYJIb AEHCTBUTEIILHOTO YHCIIA;

NPUMEHATh JIpOOM W TPOIEHTHI IS PEIICHHUS MTPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACICH 3HAHUN U PEATbHOM KU3HU;

MIPUMEHSITh NPUOTNKEHHBIE BRIUUCICHHUS, IPABUIIA OKPYTJICHUS, IPUKUAKY U
OILICHKY pe3yJibTaTa BbIYMCIICHUI;



CBOOOJHO ONEpPUPOBATh TMOHITHEM: CTENEHb C LENbIM IOKa3aTeseM,
HCII0JIB30BaTh MOAXOAAIIYI0 (POPMY 3alKCU AEHUCTBUTEIbHBIX YHCEI AJI PEeIIEHUs
MIPAKTUYECKUX 3a]1a4 U MPECTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHUEM: apU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPHUPOBATH MOHSATUEM: CTENEHb C PAllMOHAJIBHBIM MOKa3aTeNeM;

CBOOOJTHO ONEPUPOBATH NOHATUSIMU: JIOrapu(PM YKciia, J1eCATUYHbIE U
HaTypajbHbIEC JTOrapu(pMbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTAaHI'€HC
YUCIIOBOI'O apryMEHTa,

ONEPHUPOBATH MOHATUSAMH: APKCUHYC, apKKOCHHYC W apKTAHT€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsS 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHUS U YPaBHEHUS-CIIEACTBUSA, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh pa3jM4Hble METO/Abl PEIICHHS pPAIlMOHAJIBHBIX W JIpPOOHO-
palMOHANBHBIX YpPaBHEHWH, NPHUMEHATh METOJ HMHTEPBAJIOB [Jis PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATUSMHU: MHOTOUYIEH OT OJHOW MEPEeMEHHO,
MHOTOWIEH C ILeJbIMH Ko3(p(dUIMEHTaMU, KOPHHM MHOTOYJIEHAa, MPUMEHSThH
JI€JICHUE MHOTOWIEHA Ha MHOI'OYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUIs PELICHUS 3a/1ad4;

CBOOOIHO ONEpUpOBAaTh MOHATUAMM: CHUCTEMA JIMHEMHBIX YypaBHEHUH,
MaTpulia, ONpPENENUTENb MaTpUllbl 2 X 2 U €ero TreoOMETPUYECKUH CMBICT,
UCIOJIb30BaTh CBOWCTBA ONpEAENUTeNss 2 X 2 s BBIYUCIECHUS €ro 3HA4YeHMUS,
IPUMEHATh ONPENCIUTENN JUId PELICHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHH,
MOJEJIMPOBATh PEAIBHBIE CUTYallUH C IIOMOLIBIO CUCTEMBI JIMHEMHBIX YPaBHEHUH,
UCCJIE0BATh IIOCTPOCHHBIE MOJEIHM C IOMOIIBI0 MAaTpULl U OIPEACIIMUTENEH,
MHTEPIIPETUPOBATD IOJyYECHHBIW PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUH C KOPHSAMH [UJIsi MPeoOpa3zoBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAXKEHHM, COAEpKAIIUX CTEIIECHH C
palMOHAIBHBIM I10KA3aTEeNIEM;

UCIIOJIb30BATh CBOMCTBaA aorapumMoB JUIS npeoOpa3zoBaHus
Jorapu(MUUYECKUX BBIPAKEHUH;

CBOOO/IHO ONEpUPOBaTh MOHATUSAMU: HppAIMOHANbHbBIE, MOKa3aTelIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PAaBHOCHIBHBIX
IIEPEX0I0B WM OCYIIECTBIISAA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMYIIbl A1 peoOpa3oBaHus
TPUTOHOMETPUIECKUX BBIPAKEHUI;

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH  HeoOXoAumble (GOpPMyNIbl Il  pPEHIeHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIENIUPOBATh pEalbHbIE CHUTyallUM Ha $3bIKE anreOpbl, COCTABIATH
BBIDAKEHHUS, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCIOJIb30BaHUEM alnapara aareophl.

DyHKIUHN U TpaduKu:

CBOOO/IHO ONEpPHPOBATH MOHATUAMHU: (PYHKIIHSA, CITOCOOBI 3aaHusl QYHKINH,
B3aMMHO oOOpaTHble (YHKIIMH, KOMIO3UIMSA (QYHKUUH, rpaduk (QyHKIHUH,
BBITIOJTHATH DJIEMEHTapHbBIE TIpeoOpazoBanus rpadukoB GpyHKINH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: 00JIACTH OMNPENETICHUS U MHOMXKECTBO
3HaYeHUH (PYHKINU, HYTU QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOO/JIHO OINEpPUPOBATH TMOHATHSIMH: YETHBIE M HEYETHBIC (YHKIIHH,
nepuondeckue QyHKINH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI
MUHUMYMbI (QYHKIIUM, HauOoJblllee M HAWMEHbIIee 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpUPOBAaTh MOHATUSMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipa@UK CTENEHHOM (QYHKLIMU C HaTypajJbHBIM M LEJbIM
nokaszaTesieM, rpauk KOpHS n-oil CTeneHu Kak (PyHKUIUMU OOpaTHOM CTEHEHH C
HaTypaJIbHBIM I10Ka3aTeJIeM;

ONepUpOBaTh MOHATUSAMU: JMHEHHAs, KBagpaTU4Has M JApoOHO-TMHEWHas
(YHKIMH, BBIMOIHITH 3JIEMEHTAPHOE MCCIIEJOBAHUE U IIOCTPOEHUE UX IPaPUKOB;

CcBOOO/IHO ONEPUPOBaTh MOHATHAMH: TOKa3aTellbHAs M JiorapupMuueckas
GbyHKIIMM, WX CBOWCTBA M TpaduKH, MCIOJIB30BaTh WX TpadUKH I pEHICHUS
YpPaBHEHHM;

CBOOO/IHO ONEpUPOBATH TOHATUSAMU: TPUTOHOMETPUYECKAS] OKPYNKHOCTb,
orpesiesIeHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOTO apryMEHTa;

UCTOJb30BaTh TIpaduku GYHKOUN JUIs  HUCCIEJOBAHUA TPOIECCOB H
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HH, BBIpaKaTh (OPMyJIaMU 3aBUCUMOCTH MEXK/y BEJIMUYNHAMU;

Hayana MaTeMaTH4eCcKOro aHAJIU3A:

CBOOO/IHO ONEpUpOBAaTh MOHATUSAMU: apudmMeTndeckass MU TeoMeTpudecKas
nporpeccusi, 0eCKOHeUHO yObIBaroIiasi reOMEeTpHUecKas MpOrpeccusi, TMHEHHbBIN U
HKCMOHEHUUAIBHBINA POCT, (POpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MPOTPECCHH JJIs PEIICHUs peaNbHbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHIMU: MOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHWYEHHBIE IIOCIJIEIOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOKJICHHUS MATEMaTUYECKOrO0 aHajlu3a Kak aHajau3a
OECKOHEUYHO MaJbIX;

CBOOOJHO ONEpUpPOBATh TMOHSATUAMM: HENPEPHIBHbIE (QPYHKIUH, TOYKH
paspeiBa rpaduka GyHKUMU, ACUMIITOTHI rpaduka QpyHKINY;

CBOOOJHO OINEPUPOBATH MOHATHEM: (YHKLHS, HENpepbiBHas Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI pEeLICHUs 3a]1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSAMM: TIEpBasi W BTOpas MPOU3BOJHBIC
GyHKIMHU, KacaTenbHas K rpaduky QyHKINY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (QYHKIHA, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIIUNA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (U3MUECKUN CMBICT MPOU3BOIHOM IS
peuieHus 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJTHO  ONEpPUPOBATh  MOHATUSMHU:  MHOXECTBO, OIEpaluu  Haj
MHOKECTBAMU;

UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs ONMCAHUS PEaTbHbIX
IPOIIECCOB U SIBJICHUH, IIPU PEIICHUH 3a]a4 U3 APYTUX YUYCOHBIX MPEIMETOB,;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OIMpENETICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOyyaroumuiicss TOJYYUT CIEIYIOLIUE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Havajia MaTeMaTHYECKOTO aHATN3ay:

Yucia ¥ BBIYUCTCHUSA:

CBOOOJTHO OINEPUPOBATH TMOHATHUSMHU: HATypallbHOE U 1IEJI0€  YHUCIIO,
MHOKECTBAa HATypaJIbHBIX M LEJbIX YUCEJ, UCIOJb30BaTh MPU3HAKU JIEIMMOCTU
uensix yucen, HOJl 1 HOK HaTypasibHBIX Yncen AJisl pelieHus 3aa4, NPUMEHSITh
anroput™ EBKnnna;

cBOOOIHO OIEpHUpOBaTh MOHATHEM OCTaTka [0 MOJYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YKCIIA B PA3IMUYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOIHO ONEpUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHCEN, NMPEACTaBIATh KOMIUIEKCHBIE 4YHCIAa B alreOpanyeckond u
TPUTOHOMETPUYECKOH (opMe, BHIMOIHATH apuU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO ONEPUPOBATH MOHSTUSIMU: HUPPALMOHAIBHBIC, TOKa3aTeIbHbIE U
norapu@mMuyeckre HEPaBEHCTBA, HAXOJIUTh UX PEIICHUS C  TOMOIIbIO
PaBHOCUJIBHBIX MTEPEXO/IOB;

OCYHIECTBIIITh OTOOp KOpPHEH TMpU PEHICHUU TPUTOHOMETPUUECKOIO
ypaBHEHUS,

CBOOOJIHO ONEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTRBO,
MPUMEHSTh  HEOOXOauMble  (OPMYJbI  JJIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYIHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYNMMHOCTEW pallMOHAIIbHBIX, UPPALMOHATIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHHUI U HEPABEHCTB;

pelarthb paloHalbHbIE, VMppaldoOHAIIbHBIE, MoKa3aTeJbHEbIE,
norapumMuyeckue W  TPUTOHOMETPUUECKHE YpPaBHEHUS U  HEPABEHCTBA,
coaepKale MOAYyJIU U TapaMeTphl;

MPUMEHATH rpaduuecKrue METOIbI JJIsl PEIICHHS] YPaBHCHUN M HEPaBEHCTB, a
TaKke 3a7a4 ¢ apaMmeTpaMu;

MOJCIMPOBATh pEAJIbHbIE CUTYallUM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAXKCHUS, YPAaBHEHMs, HEPABEHCTBA M HUX CHUCTEMBI IO YCJIOBHUIO 33/a4H,
UCCJIEJIOBaTh IIOCTPOCHHBIE MOJCIM C UCIIOJIB30BAaHUEM aIlmapara ajreophl,
UHTEPIPETUPOBATH MOJIYUYECHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKW KOMIO3UIIMK (YHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS M CBOMCTB KOMIIO3UIIMH JIBYX (DYHKITHIA;

CTPOUTH TEOMETPHYECKHE 00pa3bl ypaBHECHHH H  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATh TMOHATUAMH: TpaduKd TPUTOHOMETPUUCCKHUX
dynKmi;

NPUMEHATh (QYHKIHUH JJII MOJCIUPOBAHUS MW MCCICAOBAHUS peaTbHBIX
MPOLIECCOB.

Hauaja maTeMaTH4eCcKOIro aHaJImM3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIs UCCIASA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE ¥ HANMCHBIIECE 3HAYCHUS ()YHKIIMM HETIPEPHIBHOW Ha
OTPE3KE;

YCMOJIb30BaTh IPOW3BOJHYIO IS HAXOXKJICHUS HAWIYYIIETO PEIICHHUS B
NPUKJIAJIHBIX, B TOM YHCJE€ COLHAJIbHO-DKOHOMHUYECKHX, 3aJadax, JJid
OmnpeAeICHUs] CKOPOCTH M YCKOPEHMS Mpoliecca, 3aJaHHOTO (OpMyJIoNl WiIu
rpauKoMm;



CBOOOJHO ONEpHUpPOBATh MOHATUSAMH: TEPBOOOpa3Has, ONpPeAeIEHHBIHI
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HBIE AIEMEHTAPHBIX (PYHKUMNA W BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HaXOJUTh IUIOWAAN TUIOCKUX (UTYyp U OOBEMBI TE€N C MOMOIIBIO UHTETpalia;

UMEThH MPEICTABICHUE O MATEMATUYECKOM MOJEIUPOBAHUMN HA MPUMEPE
cocrtaBiieHus U pepeHuranbHbIX YpaBHEHUIH;

pemaTh NpUKIAAHBIE 3aa4d, B TOM YHUCJIE COLMAIBHO-DKOHOMHUYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBAMH MaTEMATUYECKOTO aHAJIN3a.
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