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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OJHUM M3 HauOoliee 3HAYMMBIX B IMPOrpaMMe CpeaHEero obiero oOpa3zoBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHUE OOy4YaIOIMIMXCA Ha YPOBHE, HEOOXOAMMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AsnredOpa ¥ Havalla MaTeMaTH4YE€CKOIO
aHann3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYeCKUX 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
MaTeMaTH4YeCKoro aHanusa», «MHoO)kecTBa W JIOTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKUE JIMHUA HW3YyYaloTCs Ha TPOTSHKCHUHU 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 MCMOIb30BAHUE PA3TMYHBIX
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 «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa30BaHUs, MOCKOJBKY B KaXIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbrare OOydYaromivecss OBJIAJCBAIOT PA3IUYHBIMA  METOJIAMHU  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKNX 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 BKJIIOYAeT 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
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIIEI0BATEIBHOCTh U3YUEHUS MaTeprana. M3ydeHue CTEeNneHHOH,
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 (YHKIMMA, ONPEAENiaTh HX HAWOONBIINE W HAUMEHbBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas 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 OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN 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, WCCIEAOBAHHUS H3TUX MOJENEeH C TOMOIIBI0 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  OOydYarolIuecss  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 HEJENIO).



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-CleAcTBUA. 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. MHoOrowinensl ¢  UEJIBIMU
koapurmentamu. 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. lIpuMeHeHHMe ypaBHEHMU 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 rpaduK KOpHS N-OW CTENEeHH Kak (YHKUUH 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 pEAJTbHBIX MPOLECCaX M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
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,
MIPOU3BEICHUS, YACTHOTO W KOMITO3HUIIMH (PYHKITUH.

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, anropurMa EBkinuaa asis 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 KOMIUIEKCHOTO 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
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHre TpUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX 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 HaxoXIeHUs IEpBOOOPa3HBIX.

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

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIoH[aaed IUIoCKuX (Guryp 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  POCCUHCKOro  OOIIECTBa,  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 JOCTIDKCHMM B JPYTrUX HAyKaxX, TEXHOJOTHUAX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTMIKEHUN HAyKM M JACSATENBHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pa3nuuHbiM  chepaM  MPO(EecCHOHATBHOM  JESTENIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU J>KU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE III00AIbHOTO XapaKTepa IKOJOTHUECKUX MPoOieM, OpUCHTAITUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €€
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS IHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYEeCKOW KYJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEIBCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMaTHYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
onpeieSIeHUs TIOHSITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
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, MpeasiaraTb KPUTEPUH JIS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apIryMEHTAIIUIO, IPUBOUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMNPOCHI KAaK HCCIIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATEILHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O pe3yjibTaTam
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH Je(UINUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh HH(POPMAIIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (QopMax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJIEKHOCTD uHpopManmn o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0JI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYXJIaeMOMN TEMBHI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJlaud, dKCIIEPUMEHTa, UCCIIeIOBaHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/a4M, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMU  TIO3HABATEIbLHOW  peduiekcu  Kak  OCO3HaHMS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOHN 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCHUTh KOPPEKTHBBI B JIEATCIIBHOCTh 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 OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIBHOM
paboThl MpU peHIeHUd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXKIaTh IIPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0O0CyXaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IMITYPMBD» W HHBIE), BBIMIOJHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJ€HaMH KOMAaH]Ibl, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPHUTEPHUSIM, CPOpMYITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl yueOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YHUCEI, MOAYJIb JeHCTBUTEIBLHOTO YHCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

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



CBOOOIHO ONEpPUPOBATH IOHATUEM: CTENEHb C IEJIbIM IO0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLIEHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeeM;

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 MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX YpPaBHEHUM, IPUMEHATh METOJ HHTEPBAJIOB JUISl PELICHHUS
HEPaBEHCTB;

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

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENA JUIsl PELIEHUS CUCTEMbl JIMHEHWHBIX YPaBHEHH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH 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  ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICIIU C MCIIOJIb30BAHUEM alllapara ajareopsbl.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

cBOOOJHO OIEPUPOBATh MOHATUSAMHU: OOJACTH OINPEACTCHUS W MHOXECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HauOOJblIee W HaWUMEHbIee 3HAaYeHHEe (QYHKIMM Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeabIM TIoKa3zarenieM, Ipa@uk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM TTOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIIMMA, UX CBOMCTBA U TrpaduKH, MCIOIH30BaTh MX TpadUKH I pErIeHUs
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCUMOCTEH NpU peuIeHuH 3ajjad U3 JPYruxX y4eOHbIX NMPEAMETOB U peabHOU
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

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

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENLHOCTEH, MOHOTOHHBIE M OrPaHUYEHHBIE TOCIJIEIOBATEIBHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

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

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIHS, HENpEepbiBHAs Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

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

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONUCAHUS PeabHbBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MMOHATUAMHU: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HATypadbHOE M IEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIO, 3alKChIBATh
HATypaJIbHbIE YKUCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM IJIOCKOCTH.

YpaBHeHMs 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 OINEpPUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE 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, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

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

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM 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 IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

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

CTPOUTH TIEOMETpHUuYecKHe o0pa3bl ypaBHEHHMM U  HEpPaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCITOJIB30BaTh MPOU3BOJHYIO JIJISl HCCIE0BaHUSA (YHKIUA HA MOHOTOHHOCTh
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
ONpEJENICHUs] CKOPOCTH U YCKOPEHHsS Mpoliecca, 3aJaHHOro (QopMylioNn WM
rpadukom;



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

HAXOJUTh TIOMAIHN TUIOCKUX (GUTYp U 0OBEMBI TEJI C TTOMOIIBIO HHTETPAA;

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
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
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
MIPOU3BO/IHOM
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 ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka KonTpoabubie | IlpakTuueckue
Bcero u3ydyeHusi | oOpa3oBaTesIbHbIEC
padoThI padoThI
pecypchl
MHOXecTBO, orepanuu HajJ MHOKECTBAMU
1 . patt A 1 04.09.23
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1 04.09.23
[IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO
3 1 07.09.23
amnmapara JJisi pelieHus 3a1a4
Panmonaneueie yncna. OObIKHOBEHHBIC U
4 JIeCATUYHBIE IPpOOU, TPOLICHTHI, 1 07.09.23
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Panmonanesueie yncna. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 11.09.23
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
[Tpumenenue apobeli U MPOIEHTOB IS
6 P AP pott s 1 11.09.23
pelIeHs TPUKIaJHbIX 3a7a4
[Ipumenenue npoOeii ¥ TPOLIEHTOB IS
7 P AP pott s 1 14.09.23
penieHus MPUKIAIHBIX 33124
EHCTBUTENbHBIC Ynciia. PalinonanbHbIE U
8 A t 1 14.09.23
HUPpAIMOHATILHBIE YHCIIa
Apudmernueckue onepanuu ¢
9 P patt 1 18.09.23
JIEMCTBUTEIIbHBIMU YUCIAMH
Monyib 1eMCTBUTEIBHOTO YUCIa U €r0
10 vy A 1 18.09.23
CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

21.09.23

12

OcHOBHBIE MCTOJbI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABCHCTB

21.09.23

13

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

25.09.23

14

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

25.09.23

15

MHorowieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema besy

28.09.23

16

MHorousneHsl ¢ HeabMu KodhGuiineHTamMmu.
Teopema Buera

28.09.23

17

Pemenne cucreM TMHENHBIX YpaBHEHUN

02.10.23

18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

02.10.23

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Omnpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

05.10.23

20

Ornpenennurens MaTpuLbl 2X2, €ro
T€OMETPUYECKHM CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

05.10.23

21

[IpuMeHeHne onpenenuTens s PELIeHHs
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

09.10.23




22

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

09.10.23

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

12.10.23

24

KoHnTtpoinbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUN"

12.10.23

25

DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
B3aumuo obparnbie pyakin. Kommosumus

byHKIMi

16.10.23

26

I'paduk dpyHkumu. DneMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

16.10.23

27

OO6nactb ornpeaesieHus] © MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHkunmm.
[IpomexyTKH 3HAaK MOCTOSTHCTBA

19.10.23

28

YérHble 1 HeUETHBIE (QYHKIINU.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

19.10.23

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOonp1iee 1 HauMeHblIlee 3HaUEHUE
(GYHKIIMHM Ha IPOMEKYTKE

23.10.23

30

JluneliHasi, KBagpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

23.10.23

31

DJIeMEHTapHOE HCCIIeJOBAaHUE U
MOCTpoeHne TPaPuKOB ATUX QYHKITUN

26.10.23

32

DIeMEeHTapHOE MCCIIeIOBAaHNE U
MOCTpoeHne TPaPuKOB ATUX PYHKITUN

26.10.23




Crenens ¢ LICJIBIM MOKa3aTeneM. buaom

33 09.11.23
HeroTona
Crenens ¢ 1eabIM 1okaszareiaeM. bunom

34 09.11.23
Herorona
Crenennas KIIMsI C HATypaJIbHBIM U

35 ymics ¢ Hatyp: 13.11.23
1esbIM nokasareneM. E€ cBoiicTBa u rpaguk
Kontponbnas pabora: "Crenennas

36 P V1 Pads . 13.11.23
dbynakuus. E€ cBolicTBa u rpadguk
ApudpmeTnueckuii KOpeHb HaTypaJbHOU

37 puc op P 16.11.23
CTEIIEHU U €ro CBOKMCTBA
Apudmernueckuii KOpeHb HaTypaIbHOMI

38 pud kop yp 16.11.23
CTEIIEHU U €ro CBOKMCTBA
[TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,

39 peobp P 20.11.23
COJIEpKalINX CTENICHU U KOPHU
[IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH,

40 peobp P 20.11.23
CoJIepKaliX CTENEHU U KOPHU
[Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,

41 peodp P 23.11.23
COJIepKaliX CTEIEHU U KOPHU
HppanmoHnaneHble ypaBHeHUs. OCHOBHBIE

42 METOAbI PEIICHUS MpPALMOHATbHBIX 23.11.23
yYpaBHEHUU
HppanmonaneHble ypaBHeHUs. OCHOBHBIE

43 METOAbI PEIICHUS MpPpALlMOHATbHBIX 27.11.23
yYpaBHEHUN
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

44 METO/1bI PEMICHHS UPPALOHATBHBIX 27.11.23
YpaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUN 30.11.23




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 o 30.11.23
UPPALMOHATBHBIX YpaBHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT

47 PEXoA 13 04.12.23
MPPALMOHAJIBHBIX YPABHEHUN
PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUHU

48 P 13 04.12.23
VPPALMOHAJIBHBIX YPABHEHUN
CgoiicTBa u rpaduk KOpHS N-0if cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C 07.12.23
HaTypaJbHBIM OKa3aTeeM
CaoticTBa u rpaduK KOpHsI N-Oi CTEHeHH

50 KaK QyHKIIMH OOpaTHOW CTETICHH C 07.12.23
HaTypaJbHBIM MOKa3aTeleM
KonTponbnas pabora: "CsoiicTBa u rpaduk

51 KOpHsI N-0# creneHu. MppalmoHaibHbie 11.12.23
ypaBHeHHUA"
CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeNeM U

52 . . 11.12.23
e€ cBoiicTBa
CreneHs ¢ palluOHAIBHBIM ITOKa3aTeIeM U

53 L 14.12.23
e€ cBoiicTBa
CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U

54 . 14.12.23
e€ cBoiicTBa
IIokazarenpHas KIIMs, €€ CBOMCTBA U

55 Pyt 18.12.23
rpadux
Ucnonp3oBanue rpaduka KWW 15

56 P f,b yHiwHH 1 18.12.23
penieHust ypaBHCHHI
Hcnonp3oBanue rpaduka KIUU 151

57 pad ymKumy A 21.12.23

peueHust ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 21.12.23
ypaBHEHUH
[loka3arenbHble ypaBHEeHUs. OCHOBHbIE

59 METO/JIbI PCLUICHUS NTOKA3aTCIbHBIX 1 25.12.23
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

60 METO/TbI PEIICHUS TTOKA3aTEIbHBIX 1 25.12.23
ypaBHEHUI

61 KoHntpoinbnas padora: "[lokazarenpHas 1 281223
¢yukuus. [lokasarenpHble ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTa norapudpma 1 28.12.23

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1 11.01.24

64 Jlorapudm yucna. CoiicTa norapudpma 1 11.01.24

65 JlecaTHYHBIE U HATYypaAJIbHBIC JTOTapH(PMBI 1 15.01.24

66 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1 15.01.24

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1 18.01.24
J0rapuQpmbl

68 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1 18.01.24
aorapudmsl

69 [TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAILINX 1 220124
aorapudmsl

70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1 22.01.24
rpadux

71 Jlorapudmuueckas pyHKuusA, €€ CBOWCTBA U 1 55 01.24
rpaduk

72 Hcnonb3oBanue rpaduka QyHKIMM s 1 25.01.24




peuieHus ypaBHEHU I

Hcnonp3oBanue rpaduka QyHKIHH 115

73 o 29.01.24
pelIeHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX 29.01.24
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX 01.02.24
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METOBI peIIeHUS JIoTapu(HMUIECKUX 01.02.24
YpaBHEHUN
PaBHOCHITBHBIE TIEPEXOJIBI B PEIICHUT

77 PEXOIBL B pe 05.02.24
norapu(pMHUECKUX YpaBHEHHMA
PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT

78 PEROABL B P® 05.02.24
norapu(pMHUUECKUX ypaBHEHHIA
KonTponbhas pabota: "Jlorapudmuueckas

79 P P piiQ ’ 08.02.24
byukmus. Jlorapudpmudeckre ypaBHEHUS
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC

80 y Y 08.02.24
YHCIIOBOTO apTyMEHTa
CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC

81 Y Y 12.02.24
YHCIIOBOTO apTyMEHTa
ApKCUHYC, apKKOCHHYC U apKTaHTEHC

82 PECHHYE, ab yenap 12.02.24
YHCIIOBOTO apryMeHTa
APKCHHYC, apKKOCUHYC U apKTaHTEHC

83 PIRCHHYE, ap yemap 15.02.24
YHCIIOBOTO apTyMEHTa
TpuroHomeTpudeckast OKpy>KHOCTh

84 P P Py ’ 15.02.24

oTpeieTICHUEe TPUTOHOMETPUUECKHIX




(GyHKLUI YUCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,

85 ONpPEACICHUE TPUTOHOMETPUUCCKUX 1 19.02.24
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1 19.02.24

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 22.02.24

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 22.02.24

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 26.02.24

90 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 1 26.02.24
BBIpKEHU I

01 Hp606p330338.HI/Ie TPUTOHOMETPUYECKUX 1 29.02.24
BBIPAKCHU I

92 Hp606p330338.HI/Ie TPUTOHOMETPUYECKUX 1 29.02.24
BBIPAKCHU I

93 Hpeo6pa3003aHHe TPUTOHOMETPHUUECKHUX 1 04.03.24
BBIpOKEHU I

94 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1 04.03.24

95 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1 07.03.24

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1 07.03.24

97 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1 11.03.24

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIA 1 11.03.24

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1 14.03.24

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHHA 1 14.03.24
KonTtponbHas pabora:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1 18.03.24
TPUTOHOMETPHUYECKHUE ypaBHEHUs"

102 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs 1 18.03.24




nocienoBareiibHocTel. Meton
MaTeMaTUYeCKOW WHIYKIIHH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 1ocJIe0BaTeNbHOCTU. MicTopus ananusa 21.03.24
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus 21.03.24

105 ['eomeTpuyeckas nporpeccus 01.04.24
becxoHeuHO yOBIBArOIasi reOMETpUUYECKas

106 y t p 01.04.24
porpeccust
CymMa OecKOHEUHO yOBIBAOIIEH

107 Y HO Y m 04.04.24
T€OMETPUUYECKON MTPOTPECCUU
JIMHEWHBII U DKCOOHEHIIMAILHBIA POCT.

108 5 P 04.04.24
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB
JInHelHbI 1 DKCIOHEHIIUAILHBII POCT.

109 B P 08.04.24
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
Hcmons30BaHue IPOrpeECCHH JJI PELICHUS

110 POTP AP 08.04.24
pEATBbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
KonrponsHas padora:

111 OHTP P . 11.04.24

[TocnenoBaTenbHOCTH U IPOTPECCUU

112 HenpepsiBHbIe PyHKITNN U UX CBOMCTBA 11.04.24
Touka pa3peiBa. ACUMIITOTEI I'PapUKOB

113 pasp pad 15.04.24
byHKIMMA
CaoiicTBa KIIUHA HETIPEPLIBHBIX HA

114 Pyn pep 15.04.24
OTpe3Ke
CsoiicTBa KLU HENPEPHIBHBIX HA

115 yrxn pep 18.04.24
OTpe3Ke

116 Metoa MHTEPBAJIOB ISl pELLIEHUS 18.04.24




HEPABEHCTB

MCTO[[ HUHTCPBAJIOB JIA pCIICHUS

117 22.04.24
HEPABCHCTB
MeTto MHTEpBaIOB ISl pEIICHUS

118 L ITTEPREIOR AP 22.04.24
HEPABEHCTB
[IprmeHeHne CBOMCTB HEMPEPBIBHBIX

119 P . pep 25.04.24
byHKIMHI 115 perenust 3a1a4
[IprumeHeHne CBOMCTB HEMPEPBHIBHBIX

120 P . pep 25.04.24
GyHKIMH 15 pereHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU 02.05.24
OnpeneneHue, TeOMETPUISCKUM CMEICT

122 peAl B p 02.05.24
MIPOU3BOTHOU
Omnpenenenue, GU3NIESCKUI CMBICIT

123 peeuetiie, ¢ 06.05.24
IPOU3BOTHOU
YpaBHeHHE KacaTeIbHOM K rpaduk

124 P pacicy 06.05.24
byHKIIMHN
YpaBHEHHE KacaTeIbHOU K rpauK

125 P pacxy 13.05.24
byHKIIUHN

126 [Tpou3BoHbIE AIIEeMEHTAPHBIX (HYHKIIHN 13.05.24

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI 16.05.24
[TpousBoiHASI CyMMBI, IPOU3BEICHHS,

128 POHSPOHAT CYNIMEL TIPOTREACEH 16.05.24
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH
[Tpon3BoIHAS CYMMBI, TPOU3BEICHUS,

129 POMSPOHAT CYNIMEL, TIPOTREIEH 20.05.24
YaCTHOTO ¥ KOMITO3HIINA () YHKITUH
[IpousBoHAs CyMMBI, TPOU3BEICHMS,

130 POMSBOMHAA & POMSBEACT 20.05.24
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI

131 Kontponbnas padora: "[IponsBognas” 23.05.24




[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS

132 . . 1 23.05.24
3HaHUU: "YpaBHEHUS

133 HOBTOPG'I'{I/IC, 06061{'1€Hne, cucTeMaTH3aIus 1 27.05.24
3HaHuil: "OyHKIUU

134 HroroBast koHTpoOIbHAs paboTa 1 1 27.05.24

135 Wrorosas KoHTpOJbHAS paboTa 1 1 30.05.24

136 HOBTOPGHI/IC, 0000111eHE, CHCTEMATHU3AIIHS 1 30.05.24
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






