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INOACHUTEJIBHASA 3AIIMCKA

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
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (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 COBPEMEHHON HaykKu, 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 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,
WHTEpIIpEeTallui  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 MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJu3a» BBIJCIICHBI CIECIYIOIINE COAEPKATEIbHO-METOIMUECKuEe TuHuM: «YHucna
U BhIUUCIEHUD», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauaa
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKUE JIMHUA HW3YyYaloTCs Ha TPOTSHKCHUHU ABYX JIET
oOydeHHus] Ha YpOBHE CpeIHEero oOImero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJEBAlOT Bc€ Ooiee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENILHO CHOPMYITHPOBAHHON MaTEeMAaTHUECKOM 3a/1adn, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YHcel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIeCKUe 3aJaud W ONEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paAIMOHAIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3aIHsI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYarolIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIIeNOBaHNH (DYHKIMM C TIOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi comepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAKXKE BBIPAKECHUM,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QoOpMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33J]a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMH U TpaQUKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaduKoB, UCHIOIb30BaHUE (PYHKUMU 7S pEelIeHUs 3a7ad U3 JpYruX y4eOHbIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJamMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIECNOBATh TMOJy4YeHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHaTUTHYECKOM, rpaduueckoid u cioBecHO. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMMA, OMPEAENsTh HX HauOOJNbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT 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 MAaTeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjararoT Haubojiee YHUBEPCAIBHBIM S3BIK, OOBEIUHSIONIMN BCE pa3jeibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BATh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKd CleAyeT IpU3HaTh
CBOMCTBEHHYIO €M CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara aireopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYEeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO 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 KITACC u 11 KJIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. I[Ipumenenue npobeit u MPOIECHTOB 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 Herotona. Hcnosbe3oBanue
NOJXOAIIEeH (OPMBI 3alMCH IEHCTBUTEIbHBIX YNCEN JISl 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, TaHT€HC, KOTaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUM, COIEPKAIIMX CTENEHU U KOPHH.

HppanmonanbHbie YPaBHEHHUS. OcHOBHBIE METO/IBI pelIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmuueckue ypaBHEHUSI. OcHOBHBIC METO/IbI peleHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenenuTenb MATpUlbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIIBIO MaTPHI] U OTIPEICTUTEIEH.

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

DyHKUMH U TPaPUKH

OyHKIMA, CcrnocoOsl 3amaHus GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHUH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIe QpyHKIMU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

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

Crenennast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YHKUUH OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 pelIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTCIBHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TreoOMEeTpUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W MX CcBoMcTBAa. TOuykM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOU K Tpaduky QyHKIUN.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

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.

Yucsa v BbIYMCJIEHUS

HatypaneHble u uenbie yncia. [IpumeHenue nprusHaKoB AEIUMOCTH IIENbIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBkinuaa 1uist pemeHust
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYINHOCTh YpPaBHEHHWW U HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOABl PELICHUS TOKA3aTEeNbHbIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAIIbHBIX,
UppalMoHaIbHBIX, MOKA3aTEIbHBIX U JIOTapU(YMUUIECKUX YPABHEHUM.

VYpaBHeHUs, HEPaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad W3 Pa3IMYHBIX O00JacTel HAyKh M peabHOU
YKWU3HU, UHTEPIIPETAIMS MOJYYSHHBIX PE3YJIbTaTOB.



DyHKUMH U TPaPUKH

I'paduk kommozunuu ¢GyHkIUA. ['eomerpruyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPAPHUKH.

['padmyeckue MeTOABI pElICHUs ypaBHEHMH W HepaBeHCTB. | paduueckue
METO/IbI PEIICHU 3aa4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUHU 3aJad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHajau3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMM Ha MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxaenue  HamOonblIero M HAMMEHBLIETO  3HAYEHUH
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElIEHUs B
NPUKIIAJHBIX 3aJadax, Ui ONpPEACIICHUS CKOPOCTH M YCKOPEHUs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus nepBOOOpPa3HbIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncienne
ornpenenéHHoro nuterpana no gopmyne Hoetotona-JleiiOnuna.

[IpumeHeHne uHTErpaja s HAXOXKICHUS IUIOWIAAEH IUIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHHU.



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(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IOpoLEeAYyp TpaxJAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
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 acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e301acHOro oopasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpec K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAaHHUE BIIASHUS
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’)Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILICHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKh Kak c(]epbl 4YeIoBEYECKOM MAEesTENIbHOCTU, JTAloB €€
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 TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCUUKAIUH,
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, CaMOCTOSITEJILHO BBIOMPATH (OpMAT BBICTYIUICHUS C Y4E€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 MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa penieHUs
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 PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBSCHATH TPUUNHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIBHOM
paboThl MpU pelieHUd Y4YeOHBIX 3ajay, NPUHUMATH I€JIb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opmax padoThl (00CYXaeHUs, 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 B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiiacce oOydyarOUIuics MOJYYUT CIIEIYIOIINUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPaAlMOHATBLHOE YHUCJIO, 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 3HAHUN U PEATIbHOM KU3HU;

MIPUMEHSITH MPUOIMKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



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

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 ONEPHUPOBATH MOHATHIAMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

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

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPAaBHEHUA-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

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

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH ¢ IedbIMH KO3(p(dULUEHTaMH, KOPHM MHOrOYJIeHa, HPUMEHATH
JIeJIEHNE MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuld, ONPEACIIMUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHM CMBICH,
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 U ONPENCIIHUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHuUs
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 TPUTOHOMETpUYECKUE (POPMYIIBI JIJIsi MpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
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 OOpaTHbIe (PYHKIUM, KoMmo3ulus GyHKIUHA, Tpaduk QyHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

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

CBOOOJIHO ONEpUPOBATh MOHATHSMH: YETHbIE M HEUETHBbIE (DYyHKIMH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeJabIM TIOKa3zarenieM, rpaguk CTeneHHOW (YHKIMH C HATypPaJIbHBIM M IEIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

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

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

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

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATHUAMHU: apuPMeTHUecKas M TeoMeTphuecKas
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
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJTHO OIEPUPOBATHh MMOHATUSIMH: HEIPEPbIBHbIE (YHKIIUWA, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

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

CBOOOJIHO OIEpPUPOBATH TMOHSITUSIMH: TIepBasi M BTOpasi MPOU3BOJHBIC
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;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHSATUAMHU: OIpEJICNICHHe, TEopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy oOywenuss B 11 kJjacce 0O0yyarIIMiiCSd TOJYYUT CIIEIYIOIINAE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBbHBIX U ILEIbIX YUCEN, MCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJIHO OMEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

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
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCIT0JI30BaTh MPOU3BOJIHYIO JIJISl UCCIEAOBAHUS (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)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
IToBTOpEHME U paclIUpEHHE CBEAEHUN O
1 MHOXECTBE, MATEMaTHUECKON JIOTUKE U 20 1 Sxiace, Yun.py
(GyHKIUSIX
2 . Crenennast pyHKIus 8 1 SAxnacc, Yuu.py
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 12 1 SIxnace, Venpy
WppaumonanbHble ypaBHEHUS
4 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 13 SAxnacc,, Yuu.py
5 TpUroHOMETpUUECKUE BBIPAKEHUS 18 Sxnacc,. yuu.py
6 Tpuronomerpuyeckue ypaBHEHUS U 24 1 Sxnace, Veu.py
HEpaBEHCTBA
7 HenpepriBabie pynkiuu. [IponsBoanas 15 1 Sxnace. Yuu.py
8 I/IccneL[OBaHI:Ie (GYHKIUH C TOMOIIBIO 15 1 STcnace. Veun.py
IIPOU3BOTHOM
9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 10 9 Sxnace, Yeam.py
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 [TokazaTenpHas GyHKIHS 13 1 Sknace, Yun.py
5 Jlorapudmuueckas QpyHKIUS. 24 1 Sxnace, Yean.py
Jlorapudmuyeckue ypaBHECHHS
3 HNHTerpasn u ero npuMeHeHue 14 Sxnace, Yun.py
4 KomriekcHsie yncna 13 SAxnacc, Yuu.py
VYpaBHEHUS U CUCTEMBI PallMOHAIBHBIX,
5) HMPPALMOHAIIBHBIX IT0KA3aTEIbHBIX U 11 1 Sxnace, Yuu.py
JorapuMUIECKUX ypaBHEHUI
5 HOBTOPGHHG, 0000111eHIEe, CUCTEMATH3AIUS 51 3 Sxnace. Veupy
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara undgpoBbie
Nen/m Tema ypoka Konrpoabnbsie IIpakruyeckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypcsl
MHoxecTBO, oneparuy HajJi MHOKECTBAMU U
1 . 1 SAxnace, Yuu.py
UX CBOMCTBa
MHOXecTBO, Olepaluuy HajJ MHOKECTBAMU U
2 5 1 Axnacc, Yuu.py
UX CBOICTBa
3 KoHneunble n OECKOHEUHBIC MHOKECTBA 1 SAxknacc, Yun.py
4 Koneunsle 1 6eCKOHEUHBIE MHOMKECTBA 1 SAxnace, Yuu.py
5) Beicka3biBaHUs U ONIEpalliK HaJl HHMU 1 SAxknacc, Yun.py
6 BeickaspiBaHMs M ONIepaivi HaJl HUIMH 1 Sknacc, Yuu.py
IIpeankatel. Onepanuy HaQ OIPEIUKATAMU.
7 P P P 1 Sxnace, Yun.py
Buns! Tepem
IIpeankatel. Onepanuy HaQ IPEIUKATAMU.
8 P P P 1 Sxnace, Yuu.py
Buasl Tepem
9 BxozHast KOHTpoJbHAs paboTa 1 1 SAxnacc. Yuu.py
HKIHA U €€ CBOMCTBaA KJ1acc qu.
10 Dy 1 A , Yuu.py
11 DyHKIUA U €€ CBOICTBA 1 Slknace, Yan.py
12 (DYHKI_[I/UI Hn €€ CBOUCTBaA 1 HKHaCC, qupy
13 [ocrpoenne rpadhrkoB QyHKIHN C TOMOIIBIO 1 q v
. KJ1acc, Yuu.
reOMETPUUECKUX IIPeoOpa3oBaHMUii ’ py
[octpoenune rpadukoB GyHKIMN C TOMOIIBIO
14 . 1 SIxnacc, Yuu.
TEOMETPHUYECKUX MTPe0OpazoBaHMMA ’ py




15 Oo6patHas GyHKIHS 1 Sxnacc, Yuu.py
16 OGparHast GpyHKIHs 1 Axnacc, Yun.py
17 Meto MHTEPBAJIOB 1 Sxnacc, Yuu.py
18 Mertox HHTEpBaJIOB 1 Sknace, Yuu.py
19 Mertox HHTEPBAJIOB 1 Axnace, Yuu.py
KonrposneHas padora o teme: «IloBropenue u
20 pacImpeHue CBEACHNH O MHOXKECTBAX, 1 Sxnacc, Yuu.py
MaTEeMaTHYECKO JTOTUKe U GyHKIUSIX)»
CrenenHasi QyHKIHS C HATYPATbHBIM
21 by P 1 SAxnace, Yuu.py
roKasaresieMm
22 CrenenHas QyHKINS € LEJIBIM HOKa3aTeaeM 1 SAxnace, Yuu.py
Onpepnenenue KopHs n-oi crenenu. OyHxuus
23 P P y 1 Axnacc. Yun.py
y=VXx
Ornpenenenue KOpHs M-0if cteneHu. OyHKINA
24 y=Vx 1 Axnacc, Yuu.py
Onpenenenne KopHs M-0M cteneHd. OyHKIus
25 y=Vx 1 SAxnace, Yuu.py
26 CaoiicTBa KOpHS I-0H CTENeHH SAxnace, Yuu.py
27 CBoiicTBa KOPHSI 1-0if CTEIEHN Sxnace, Yuu.py
28 CaoiicTBa KOpHS I-0H CTENeHH SAxnace, Yuu.py
Konrposnsnast pabota mo teme: «CreneHHas
29 P P 1 Axnacc, Yun.py
GyHKIM
CrerneHs ¢ palroOHaIBHBIM I0Ka3aTeleM U ee
30 . P 1 Sknace, Yuu.py
CBOJiCTBa
CrerneHsb ¢ palMOHaIbHBIM TI0Ka3aTeleM U ee
31 . P 1 Axnacc, Yun.py
CBOJICTBA
32 HppanuoHaibHbIe YPaBHEHUS 1 Sxnace. Yau.py




33

HppanmonansHble ypaBHEHHS

Sxnacc, Yuu.py

34 HWpparonanabHble ypaBHEHHS Sxnacc, Yuu.py
PasnuyHble MpUEMbI peLICHUs] HPPALMOHAIBHBIX

35 N P P PP Sxnacc, Yuu.py
YPaBHCHHUI M HX CHCTEM
PasnuyHble MPpUEMbI peLICHUs HPPALMOHAIBHBIX

36 N P P PP Axnacc, Yun.py
YPaBHEHHIA M KX CHCTEM
Pa3nudHbie MPUEMbI PeLICHUS HPPALMOHATBHBIX

37 N P P PP Sknace, Yuu.py
YPaBHEHHUI M X CHCTEM

38 HppaiuoHaibHble HEPABEHCTBA Sxnace, Yau.py

39 HUpparronanpHble HEpaBEeHCTBA Sknacc, Yuu.py

40 HppannoHaibHble HEPaBEHCTBA Axnacc, Yuu.py
KonTtponpHast padora: "CBolicTBa u rpapux

41 KOpHs n-oM creneHu. MppannoHanbHbie Axmace. Yuu.py
ypaBHeHuUA"

42 Panmannas mepa yria Sknacc, Yuu.py

43 Panuannast Mmepa yriia Axnacc, Yun.py
TpuroHomerpuueckue HYHKIMH IUCTOBOTO

44 p p by SAxnacc, Yun.py
apryMeHTa
TpuroHomerpuueckue HYHKIMH IUCTOBOTO

45 P P by SAxnacc, Yun.py
apryMeHTa
3HaKHW 3HAUYE€HUI TPUTOHOMETPHUIECKHIX

46 ¢byHKIui. YeTHOCTh M HEUETHOCTh SAxnace, Yuu.py
TPUTOHOMETPUYECKUX (PYHKITUIHA
3HaKM 3HAYEHUI TPUTOHOMETPHUIECKHIX

47 ¢byHKuui. YeTHOCTh M HEUYETHOCTh Axmace, Yuu.py
TPUTOHOMETPHYECKUX (DYHKIIHI

48 IMepruoauyeckue QyHKIAHU Sknace, Yun.py

49 Tepuomuueckue GyHKIMN SAxnacc, Yuu.py




CgoiicTBa u rpaduku GpyHKIMHA y=sin X 1

50 y=008 X Sxnacc. Yuu.py
CgoiicTBa u rpaduku QyHKIHHA y=sin X 1

51 y=C0S X Sxnacc, Yuu.py
CaoiicTBa 1 rpaduku KON y=tg X "

52 y=ctg X pad Pyu I8 Axnacc, Yun.py
CsoiicTBa u rpaduku GyHKIUH y=tg X U

53 y=ctg X pad by 8 Sxnacc, Yuu.py
KontponbHas pabota o

54 P P SAxnace, Yuu.py
teme:» TpuroHomerpudeckre GYHKKIHI»
OCHOBHBIE COOTHOIICHHUSI MEK/LY

55 TPUTOHOMETPHUYCCKUMH (QYHKIUSIMH OJHOTO Axnacc, Yuu.py
TOTO K€ apryMeHTa
OCHOBHBIE COOTHOIICHHUSI MEK/LY

56 TPUTOHOMETPHUYECKUMH (QYHKIHUAMH OJHOTO H Sknacc, Yuu.py
TOTO € aprymMeHra
OCHOBHBIE COOTHOIIICHUSI MEKIY

o7 TPUTOHOMETPHYECKUMH (QYHKIHSAMH OJIHOTO U Sxnace, Yuu.py
TOTO € apryMeHTa

58 DOpMYJIBI CIIOKEHUSI Sxnace, Yau.py

59 DOpMyIIBI CIOXKEHUS Sxnace. Yui.py

60 DOopMyIIBbI CIIOKESHUSI SAxnacc. Yun.py

61 DopMyJIbI IPUBEICHUS sAknace. Yun.py

62 DopMyJIbl IPUBEACHUS Axnace. Yau.py

63 DopMyIIbl ABOMHOIO, TPOMHOTO U MOJOBUHHOTO Sxnacc. Yuu.py

YIII0B




DopMyITBl ABOHHOTO, TPOHHOTO U MTOJIOBUHHOTO Axnace. Yuu.py
64 yIIJI0B
DopMyIBl ABOWHOTO, TPOHHOTO U MOJIOBUHHOTO Skiace. Yuu.py
65 yIJI0B
DopMyITBl ABOHHOTO, TPOHHOTO U MTOJIOBUHHOTO Axnacc. Yuu.py
66 YIIIOB
DopMyITbl ABOHHOTO, TPOHHOTO U TIOJIOBUHHOTO Sxnacc. Yuu.py
67 yTJIOB
Dopmyiel 415 TpeoOpa3oBaHUSI CYMMBI, SAxmace. Yun.py
68 Pa3HOCTHU M IIPOM3BEICHUS
TPUTOHOMETPUUECKUX (YHKIIUH
Dopmyiiel A1 TPeoOpa3oBaHUs CyMMBI, Pa3HOCTH SAxmace. Yuu.py
69 Y IPOU3BEACHUS TPUTOHOMETPUIECKUX (QYHKLUIH
®opmynsl A1 ipeoOpa3oBaHUs CyMMBI, Pa3HOCTH Sxmacc. Yuu.py
70 Y TIPOU3BEICHUS] TPUTOHOMETPUIECKUX (PYHKIIUH
®opmynsl A1 ipeoOpa3oBaHusa CyMMBI, Pa3HOCTH Sxnacc. Yuu.py
71 Y TIPOM3BEACHUS TPUTOHOMETPUIECKUX (PYHKLHUH
Kontponbnas padoTa mo teme: Axmace. Yun.py
72 «[Tpeobpa3zoBaHre TPUTOHOMETPUUCCKUX
BBIPAKECHUI
73 VYpasHenwue cos x=b slxmacc. Yan.py
74 VYpaBHeHue cos x=Db Skiace. Yuu.py
75 VYpaBHeHue cos Xx=Db Sknace. Yuu.py




76 VYpasuenwue sin x=Db Sxnacc. Yuu.py
77 VYpaBHenwue sin x=Db Sxnacc. Yuu.py
78 VpaBHenuz tgx=buctgx-=b Sxnace. ¥ar.py
79 dyHkuKM Y=arcos X, y=arcsin x, y=arctg X u Axnacc. Yuu.py
y=arcctg x
dyHKIUK Y=arcos X, y=arcsin x, y=arctg X u Sxnacc. Yuu.py
80 y=arcctg X
dyHKIUK Y=arcos X, y=arcsin x, y=arctg X u SAxnacc. Yun.py
81 y=arcctg X
dyHKIMKM Y=arcos X, y=arcsin x, y=arctg X u Sxmacc. Yuu.py
82 y=arcctg x
83 Tpuronomerpruyeckrue ypaBHEHHUSI, CBOISAIINECS SAxknacc. Yun.py
K ajre0panvecKuM
Tpuronomerpruyeckrue ypaBHEHHUsI, CBOJALINECS K Sxknacc. Yuu.py
84 anredpanvdeckum
TpuroHomeTpruyeckrue ypaBHEHHUsI, CBOISIINECS K SAxnacc. Yun.py
85 anredpanvdeckum
TpuronomeTpruyeckrue ypaBHEHHUsI, CBOISIINECS K SAxnacc. Yun.py
86 anredpanvdeckum
Peuienne TpUroHOMETpUYECKUX YPABHEHUI Sxnacc. Yuu.py
87 MCTOJOM PA3JIOKCHUA Ha MHOXKUTCIIN.

IIpumeHeHne orpaHUYeHHOCTH
TPUTOHOMETPUUCKUX (QYHKLMI




PenieHne TpUroHOMETPUYECKHX YPaBHEHHI SAxnacc. Yun.py
METO/IOM Pa3JI0KCHUS Ha MHOXHTEIH.
88 ITpumeHeHHe OrPaHUYCHHOCTH
TPUTOHOMETPHUCKHX (pyHKIIUH
PelieHne TpUroHOMETPUYECKUX YPABHEHUI Sxnacc. Yuu.py
METOJIOM Pa3JI0KEHHs Ha MHOXKHTEIIH.
89 ITpruMeHeHne orpaHNYEHHOCTH
TPUTOHOMETPHUCKHX (YHKINH
Penienne TpUroHOMETPHUECKUX YPaBHEHUH Sxmacc. Yuu.py
METO/IOM Pa3I0KCHHUS Ha MHOXXUTEIIH.
90 ITpuMeHeHHe OrPaHUYCHHOCTH
TPUTOHOMETPHUCKHX (pyHKIIUH
01 O paBHOCWIIBHBIX NIEPEX0Jax NP PeIICHHH SAxmace. Yun.py
TPUTOHOMETPHYECKUX YPABHECHUH
92 O paBHOCWIIBHBIX IIEPEX0Jax NP PEIICHHH SAxmace. Yun.py
TPUTOHOMETPUYECKUX YPABHEHHUN
93 TpuroHomeTpuyecKkre HepaBeHCTBA slknace. Yun.py
94 Tpuronomerpuueckue HepaBeHCTBA slxnacc. Yu.py
95 TpuronoMeTpuueckue HepaBEeHCTBA sAknace. Yun.py
96 KonrtponsHas pabora no teue: Axmace. Yun.py
"TpUrOHOMETPUUYECKUE YPABHEHMS"
97 Omnpenenenue npenena QyHKIUY B TOUKE U Axmace. Yun.py
(yHKIINU, HEMPEPHIBHOM B TOUKE
98 Omnpenenenne mnpeaena GyHKIMHA B TOUKE U Sxnacc. Yuu.py

(yHKUNH, HENPEPHIBHOM B TOUKE




3amaun 0 MTHOBEHHOM CKOpOCTHU U KacaTeIbHOU

SIkmacc.

Yuu.py

%9 K rpaduky GyHKIHU

100 [MonsiTHE TPOU3BOIHON Axnace. Yuu.py
101 TlonsiTue mpou3BoIHOM Sxnace. Yun.py
102 TlonsiTue mpou3BoIHOM Sxnace. Yun.py
103 I[TpaBuiia BEIYUCICHHS TIPOU3BOIHBIX Sxnace. Yuu.py
104 IIpaBuia BEIYUCIIEHUS IPOU3BOIHBIX SAxmace. Yun.py
105 [IpaBuia BEIYUCICHUS TIPOU3BOTHBIX Sxnacc. Yuu.py
106 [IpaBuia BEIYUCICHUS TIPOU3BOTHBIX Sxnacc. Yuu.py
107 VYpaBHeHHe KacaTeIbHON Axnace. Yun.py
108 YpaBHeHHE KacaTeIbHOU Sxnace. Yun.py
109 YpaBHEeHHE KacaTeIbHOU Sxnace. Yun.py
110 YpaBHEHUE KacaTeabHON Sxknacc. Yuu.py
111 KontponbHas padoTa mo teme: Sxnace. Yun.py

"IIpousBoHas"

112 I[Tpu3HaKy BO3pacTaHus U yObIBaHHUs HYHKLHH Axnace. Yau.py
113 [Ipu3Haku Bo3pacTaHus U yObIBaHHS (HYHKIIMU Sxnacc. Yuu.py
114 Touku sxcTpemMyma GpyHKIUH Sxnacc. Yuu.py




115 Touku sxkcTpemMmyMa GyHKIHH Axnace. Yuu.py
116 Touku sKcTpeMyma HYHKIHN Sknace. Yuu.py
117 Touku sKcTpeMyma HYHKIHN Skiace. Yuu.py
118 HaubGosnbiiee 1 HanuMeHbliIee 3HaYeHUE GyHKINH Axnacc. Yuu.py
Ha OTpe3Ke
HaunOonpiee u HauMeHblIee 3HaUeHUE (PYHKINU Sknace. Yuu.py
119 Ha OTpe3Ke
Hawnbonsiree n HanMeHbIIIee 3Ha4eHNE (PYHKITHN SAxnacc. Yun.py
120 Ha OTpe3Ke
191 Bropas npousBognas. [loHsTHE BBITYKIOCTH Sxmacc. Yuu.py
hyHKIIIN
192 Bropas npousBoaHas. [IoHsATHE BBITYKIOCTH SAxknacc. Yun.py
dhyHKIIIN
123 [Mocrpoenue rpapukoB GYHKIMI slxmace. Yan.py
124 [MToctpoenue rpadukoB GyHKIHI SAxnacc. Yun.py
125 [Toctpoenue rpadukoB GyHKIHI SAxnacc. Yun.py
126 KonTponbHas pabora: mo teme Axnace. Yuu.py
"IIponsBoaHas U ee npuMeHeHue"
127 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIUS Axmace. Yun.py
3HaHMi: "YpaBHeHus"
128 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS Sknacc. Yuu.py
3HaHui: "OyHkuun"
129 [ToBTOpenue, o6o0IIeHNE, CUCTEMATU3AIUS slknace. Yu.py




3Hanuil; CreneHHast QyHKIHs

130 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs 1 Sxnacc. Yuu.py
3Hanuil: Tpuronomerpuueckas GpyHKIUSA
[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs Sxnacc. Yuu.py

131 3HaHWi: TpUroHOMeTpHUUYECKUE YpaBHEHUS U 1
HEPAaBEHCTBA

132 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3aIUs 1 Sxnace. Yau.py
3HaHui: [Ipon3BoiHAs U ee MPUMEHEHUE

133 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS 1 Axnace. Yuu.py
3HaHui: [Ipon3BogHas U ee NpUMEHEHUE

134 HroroBast KoHTpoIbHAs paboTa 1 1 slxmace. Yan.py

135 HroroBast KoHTpoIbHAs paboTa 1 1 slxmace. Yan.py

136 [ToBTOpenue, o600IICHNE, CHCTEMATH3AIUS 1 SAxnace. Yuu.py
3HaHui: [Ipon3BogHas U ee NpUMEHEHUE

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypcbl

1 CreneHb ¢ MPOU3BOJIBHBIM ACHCTBUTEIBHBIM 1 Axnacc. Yuu.py
noka3zaresneM. [lokasarensHas QyHKIMS

2 Crenens ¢ MPOU3BOIBHBIM IEHCTBUTEIEHBIM 1 SAxmace. Yun.py
nokazareneM. [lokazarenbHas QyHKIHS

3 CreneHb ¢ MPOU3BOJIBHBIM JCHCTBUTEIBHBIM 1 Sxnacc. Yuu.py
noka3zareneM. [lokasarenbHas QyHKIHS

4 Crenens ¢ MPOU3BOIBHBIM IEHCTBUTEIBLHBIM 1 SAxmace. Yun.py
noka3zareneM. [lokasarenbHas QyHKIHS

5 [Moka3zarenbHbIC ypaBHEHHS 1 slxmace. Yan.py

6 [Moka3zarenbHbIE ypaBHEHHS 1 Slnace. Yau.py

7 [TokazaTenbHbIC ypaBHEHUS 1 SAxnace. Yuu.py

8 [TokazaTenbHbIC ypaBHEHUS 1 Axnace. Yuu.py

9 Bxopanast koHTpONIbHAs paboTa 1 1 sxmace. Yan.py

10 [Moka3zaresbHbIE HEPABEHCTBA 1 slxmace. Yan.py

11 ITokazaTenbpHBIC HEPABEHCTBA 1 Axmace. Yun.py

12 [loka3arenbHble HEpaBEeHCTBA 1 Skiace. Yuu.py

13 [loka3aresnbHble HEpaBEeHCTBA 1 Sknace. Yuu.py




Kontponbnas padoTa mo teme:

SIkmacc.

Yuu.py

14 «IToka3arenbHble ypaBHEHHS! 1 HEPAaBEHTCBA»

15 Jlorapu¢m u ero cBoiiiicTBa Sxnacc. Ym.py
16 Jlorapudm u ero cBoiiiicTa Axnacc. Yuu.py
17 Jlorapudm u ero cBoiiiicTa Axnacc. Yuu.py
18 Jlorapudm u ero coiiicTa Sxnacc. Yuu.py
19 Jlorapu¢m u ero cBoiiiicTBa SAxmace. Yun.py
20 Jlorapupmuueckas QyHKIMS U ee CBOIHCTBA slxmace. Yau.py
21 Jlorapudmudeckas QyHKIHS U €€ CBOWCTBA Sxnacc. Yuu.py
29 Jlorapudmudeckas QyHKIHS U €€ CBOWCTBA Sxnacc. Yuu.py
23 Jlorapudmunueckas GyHKIMS U ee CBOHCTBA Axmace. Yun.py
24 Jlorapudmunueckas GyHKIMS U ee CBOHCTBa Axmace. Yun.py
25 Jlorapudmuueckue ypaBHEeHHUs fxmace. ¥u.py
26 Jlorapupmudeckre ypaBHEHHs SAxnace. Yuu.py
27 Jlorapupmudeckre ypaBHEHHs Axnace. Yuu.py
28 Jlorapudmudeckre ypaBHEHHS Sxnacc. Yun.py
29 Jlorapudmudeckre ypaBHEHHS SAxnacc. Yuu.py




30 JlorapupmMuvecKue ypaBHEHHUS Axnace. Yuu.py
31 Jlorapudmuyeckre HepaBeHCTBA Sxrace. Yau.py
32 Jlorapudmuyeckre HepaBeHCTBA Skiace. Yuu.py
33 Jlorapudmudeckre HEpaBEHCTBA Sxnacc. Yuu.py
34 Jlorapudmudeckre HEpaBEHCTBA Sxnacc. Yuu.py
35 [Tpou3BoaHEIE TOKA3ATEIBHON U Sxnacc. Yuu.py
norapumuieckoit GyHKuui
[Tpou3BoaHEIE TOKA3ATEIBHON U Sxnacc. Yuu.py
36 norapudmuieckoit GpyHKInH
[Tpou3BoaHEIE TOKA3ATEIBHON U Sxmacc. Yuu.py
37 norapumMuieckoit GyHKuui
38 KontponbHas pabota 1o teme: Axmace. Yun.py
«Jlorapudmuyeckas QyHKIUS
39 [MepBo0OpasHas fxmace. ¥u.py
40 ITepBooOpazHas SAxnacc. Yun.py
a1 ITepBooOpazHas SAxnacc. Yun.py
42 [paBuna HaXOXICHUS IEPBOOOPAZHOI Sknace. Yau.py
43 [paBuna HaxXOXICHUS IEPBOOOPAZHOI Sxnacc. Yuu.py
a4 [paBuna HaXOXICHUS IEPBOOOPAZHOI Sxnacc. Yuu.py




45 [Tnomaas KPUBOTMHEIHOM TPAICIINY . Axnace. Yuu.py

OrnpeieieHHbI HHTErpa

[Tnomaas KPUBOTMHEIHOM TPAICIINY Axnacc. Yuu.py
46 OrnpeieieHHbI HHTErPpa

[Tnomaas KPUBOTMHEIHOM TPAICIINY . Axnacc. Yuu.py
47 OrnpeieieHHbI HHTErPa

IImomane KpUBOIMHEHHON TPANELIUH . Sxnacc. Yuu.py
48 OmnpeeeHHbI HHTETPA

IInomane KpUBOIMHEHHON TPANECLIUH . SAxnacc. Yun.py
49 OmnpeneneHHbld HHTETpaj

[Tnomaab KPUBOJIMHEHHOW TpAIeLUH . Sxnacc. Yuu.py
S0 OmnpeneneHHblid HHTETpaj

Ak . Yuu.
ol Brrancienne 00beMOB Tel NAce. YIu.py
59 KonTponbsHas pabota mo teme: «HTerpan u Sxnacc. Yuu.py
€ro MPUMEHECHHE
. YUH.
53 MHOXeCTBO KOMITIEKCHBIX YHCEIT sAxcmace. ¥u.py
54 MHOXeCTBO KOMITIEKCHBIX YHCEIT Sxnacc. Yuu.py
55 MHOXeCTBO KOMITIEKCHBIX YHCEIT Sxnacc. Yuu.py
56 MHOXeCTBO KOMILIEKCHBIX YHCEIT Sknacc. Yuu.py
57 KoMIuiekcHast mI0CKOCTh. PUTOHOMETPHYECKAST Sknacc. Yuu.py
(bopma KOMILIEKCHOTO YKclia

58 KomiuiekcHast miockocTs. TpUroHoMeTpuiecKas Sxnacc. Yuu.py




(hopma KOMIUIEKCHOTO JHCiIa

KomriekcHast miockocTh. Tpuronomerpudeckas Sxnacc. Yuu.py
59 (hopMa KOMILTIEKCHOTO YHUCIia
YMHOXEHUE U JICICHUE KOMIUICKCHBIX YUCETI, Sxnacc. Yuu.py
60 3aIMCaHHbIX B TPUTOHOMETPHYECKON (hOPME.
KopeHb n-oii cTeneHu u3 KOMIIEKCHOTO YHCIIa
YMHOXEHHUE U JielleHue KOMIUIEKCHBIX YHCET, Sxnacc. Yuu.py
61 3aIMCaHHBIX B TPHTOHOMETPUUECKO# (hopme.
Kopensp n-oii cTeneHu u3 KOMIJIEKCHOTO YKClia
62 Pemenne anrebpanvecknx ypaBHEHUH Ha SAxnacc. Yun.py
MHO>KECTBE KOMITJIEKCHBIX YHCET
Pemenne anrebpandeckux ypaBHEHUH Ha SAxknacc. Yun.py
63 MHOJKECTBE KOMITJIEKCHBIX YHCET
Pemenne anrebpandeckux ypaBHEHUH Ha SAxnacc. Yun.py
64 MHOJKECTBE KOMITJIEKCHBIX YHCEI
65 KontponbHas paborta no teme: «KomruiekcHbie Sxknacc. Yuu.py
YUCIIa»
66 O TosIBNeHNH MTOCTOPOHHUX KOPHEH U moTepe SAxnacc. Yun.py
pelenuii ypaBHeHU!
O nosBIEHNH TOCTOPOHHUX KOPHEH U moTepe Sxknacc. Yuu.py
67 pelieHuil ypaBHeHU!
O nosIBNeHNH MMOCTOPOHHHUX KOPHEH U moTepe SAxnacc. Yuu.py
68 pelieHuil ypaBHeHU!
69 OCHOBHBIE METO/IbI PEIICHUS YPaBHEHHI Aknace. Y4u.py
70 OCHOBHBIE METO/IbI PEIICHUS YPABHEHUH Sxnacc. Yuu.py




71 OCHOBHBIC METO/IbI PEIICHUS YPaBHEHHI Axnace. Yuu.py
72 OCHOBHBIE METO/IbI PEILIEHUS YPABHEHUH Sknace. Yuu.py
73 OCHOBHBIE METO/IbI PEIICHUS] HEPABEHCTB Aknace. Y4u.py
74 OCHOBHBIC METO/IbI PEIICHUS HEPABCHCTB Axnacc. Yuu.py
75 OCHOBHBIC METO/IbI PEIICHUS HEPABCHCTB Axnacc. Yuu.py

KontponbHas pabora o Teme: «Pemienne Sxnacc. Yuu.py
76 YpPaBHEHUI U HEPABEHCTB)

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs Sxnacc. Yuu.py
77 3HAHMIA: 32 Kypc anreOpbl U Haual

MaTeMaTUYECKOT0 aHaIu3a

[ToBTOpenue, o600IICHNE, CHCTEMAaTH3AIUS Axnace. Yuu.py
78 3HaHMM: 3a Kypc anreOpsl U Hayal

MaTEMAaTUYECKOTO aHAIN3a

[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS Sxnacc. Yuu.py
79 3HAHMIA: 32 Kypc anreOpsl U Haual

MaTeMaTUYECKOT0 aHalu3a

[ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS Axnacc. Yun.py
80 3HAHUU: 32 Kypc aiareopbl 1 Haval

MaTEMaTUYECKOT0 aHAIN3a
81 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIUS Sxnacc. Yuu.py

3HaHU: 3a Kypc anreOpbl 1 Hayam




82

MaTeéMaTHYECCKOI'O aHajIn3a

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU: 332 KypcC aireOphbl ¥ Havall
MaTEMAaTHYECKOr0 aHaIN3a

Skiacc.

Yuu.py

83

84

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHUI: 32 Kypc aJreOpbl 1 Haval
MaTeMaTHYECKOro aHajau3a

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHMIA: 32 Kypc anreOpbl U Hayual
MaTEMaTHYECKOTO aHaIn3a

SIkmacc.

SIkiacc.

Yuu.py

VYuu.py

85

[ToBTOpeHue, 00001ICHHE, CHCTEMATH3ALINS
3HaHU: 32 Kypc aJreOpbl 1 Haval
MaTeMaTH4eCKOro aHajn3a

SIkiacc.

VYuu.py

86

87

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAHMIA: 32 Kypc anreOpsl U Haual
MaTeMaTHYECKOro aHajau3a

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HAHU: 32 Kypc aJireOpbl ¥ Hava
MaTeMaTHYECKOT0 aHAJIN3a

Skmacc.

SIkiacc.

Yuu.py

VYun.py

88

89

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHUU: 32 Kypc aiareopbl 1 Havall
MaTeMaTHYECKOTo aHaanu3a

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs

Sxnacc.

SIkiacc.

Yuu.py

Yun.py




90

3HaHU: 32 Kypc aJreOpbl 1 Haval
MaTeMaTUYeCKOro aHa/In3a

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU: 332 KypcC aireOphl ¥ Havall
MaTEMATHYECKOr0 aHaIN3a

Sxnacc

. Yuu.py

91

92

[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS
3HAHU: 32 Kypc aJreOpbl 1 Haval
MaTeMaTHYECKOro aHajau3a

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT
3HAHMIA: 32 Kypc anreOpsl U Haual
MaTEMaTHYECKOTO aHaIn3a

SIxmacce

Skinacc

. Yuu.py

. Yuu.py

93

94

IToBTOpenue, 06001IIeHNE, CHCTEMAaTH3aIHS
3HaHU: 32 Kypc aJreOpbl 1 Haval
MaTeMaTHYeCKOro aHaJIn3a

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HAHU: 32 Kypc aJireOpbl ¥ Hava
MaTeMaTHYECKOr0 aHaIn3a

SIknacc

Sknacc

. Yuu.py

. Yuu.py

95

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHMM: 3a Kypc anreOpsl U Hayal
MaTeMaTUIECKOr0 aHaIn3a

Sknacc

. Yuu.py

96

[ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHMIA: 32 KypC anreOpsl U Haual
MaTEeMaTHYECKOr0 aHalnu3a

Sknacc

. Yuu.py




97

98

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs
3HaHUIi: 32 Kypc anreOphl ¥ Haval
MaTeMaTHYECKOro aHajlnu3a

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT
3HAHUU: 332 KypC aareOpbl ¥ Hava
MaTeMAaTHYECKOr0 aHaJIN3a

SIkmacc.

Skiacc.

Yuu.py

VYuu.py

99

100

IToBTOpenue, 0600mICHNE, CHCTEMATH3AIHS
3HAHUI: 32 Kypc aJreOpbl 1 Haval
MaTEeMaTHYECKOro aHa/In3a

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHMIA: 32 Kypc anreOpbl U Haual
MaTEMaTHYECKOTO aHaIn3a

SIkmacc.

SIkiacc.

Yuu.py

VYuu.py

101

102

IToBTOpenue, 06001mIeHNE, CHCTEMAaTH3AINS
3HaHMI: 3a Kypc anreOpsl U Hayal
MaTEMaTUYECKOTO aHAIN3a

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HAHUI: 3a Kypc aJireOpbl ¥ Haval
MaTeMaTHYECKOr0 aHaIN3a

SIkmacc.

SIkiacc.

Yuu.py

VYun.py

103

104

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAHUU: 32 Kypc aiareopbl 1 Havall
MaTeMaTUYSCKOro aHaau3a

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3HAHUM: 3a Kypc aJireOpbl ¥ Haval
MaTeMaTHYECKOr0 aHaIn3a

Skmacc.

SIkiacc.

Yuu.py

Yuu.py




105

106

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs
3HaHUIi: 32 Kypc anreOphl ¥ Haval
MaTeMaTHYECKOro aHajlnu3a

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT
3HAHUU: 332 KypcC aireOphbl ¥ Havall
MaTeMAaTHYECKOr0 aHaJIN3a

SIkmacc.

Skiacc.

Yuu.py

VYuu.py

107

108

IToBTOpenue, 0600mICHNE, CHCTEMATH3AIHS
3HAHUI: 32 Kypc aJreOpbl 1 Haval
MaTEeMaTHYECKOro aHa/In3a

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHMIA: 32 Kypc anreOpbl U Haual
MaTEMaTHYECKOTO aHaIn3a

SIkmacc.

SIkiacc.

Yuu.py

VYuu.py

109

110

IToBTOpenue, 06001mIeHNE, CHCTEMAaTH3AINS
3HaHMI: 3a Kypc anreOpsl U Hayal
MaTEMaTUYECKOTO aHAIN3a

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HAHUI: 3a Kypc aJireOpbl ¥ Haval
MaTeMaTHYECKOr0 aHaIN3a

SIkmacc.

SIkiacc.

Yuu.py

VYun.py

111

112

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAHUU: 32 Kypc aiareopbl 1 Havall
MaTeMaTUYSCKOro aHaau3a

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3HAHUM: 3a Kypc aJireOpbl ¥ Haval
MaTeMaTHYECKOr0 aHaIn3a

Skmacc.

SIkiacc.

Yuu.py

Yuu.py




113

114

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs
3HaHUIi: 32 Kypc anreOphl ¥ Haval
MaTeMaTHYECKOro aHajlnu3a

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT
3HAHUU: 332 KypcC aireOphbl ¥ Havall
MaTeMAaTHYECKOr0 aHaJIN3a

SIkmacc.

Skiacc.

Yuu.py

VYuu.py

115

116

IToBTOpenue, 0600mICHNE, CHCTEMATH3AIHS
3HAHUI: 32 Kypc aJreOpbl 1 Haval
MaTEeMaTHYECKOro aHa/In3a

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHMIA: 32 Kypc anreOpbl U Haual
MaTEMaTHYECKOTO aHaIn3a

SIkmacc.

SIkiacc.

Yuu.py

VYuu.py

117

118

IToBTOpenue, 06001mIeHNE, CHCTEMAaTH3AINS
3HaHMI: 3a Kypc anreOpsl U Hayal
MaTEMaTUYECKOTO aHAIN3a

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HAHUI: 3a Kypc aJireOpbl ¥ Haval
MaTeMaTHYECKOr0 aHaIN3a

SIkmacc.

SIkiacc.

Yuu.py

VYun.py

119

120

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAHUU: 32 Kypc aiareopbl 1 Havall
MaTeMaTUYSCKOro aHaau3a

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3HAHUM: 3a Kypc aJireOpbl ¥ Haval
MaTeMaTHYECKOr0 aHaIn3a

Skmacc.

SIkiacc.

Yuu.py

Yuu.py




121

122

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs
3HaHUIi: 32 Kypc anreOphl ¥ Haval
MaTeMaTHYECKOro aHajlnu3a

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT
3HAHUU: 332 KypcC aireOphbl ¥ Havall
MaTeMAaTHYECKOr0 aHaJIN3a

SIkmacc.

Skiacc.

Yuu.py

VYuu.py

123

124

IToBTOpenue, 0600mICHNE, CHCTEMATH3AIHS
3HAHUI: 32 Kypc aJreOpbl 1 Haval
MaTEeMaTHYECKOro aHa/In3a

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHMIA: 32 Kypc anreOpbl U Haual
MaTEMaTHYECKOTO aHaIn3a

SIkmacc.

SIkiacc.

Yuu.py

VYuu.py

125

126

IToBTOpenue, 06001mIeHNE, CHCTEMAaTH3AINS
3HaHMI: 3a Kypc anreOpsl U Hayal
MaTEMaTUYECKOTO aHAIN3a

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HAHUI: 3a Kypc aJireOpbl ¥ Haval
MaTeMaTHYECKOr0 aHaIN3a

SIkmacc.

SIkiacc.

Yuu.py

VYun.py

127

128

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAHUU: 32 Kypc aiareopbl 1 Havall
MaTeMaTUYSCKOro aHaau3a

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3HAHUM: 3a Kypc aJireOpbl ¥ Haval
MaTeMaTHYECKOr0 aHaIn3a

Skmacc.

SIkiacc.

Yuu.py

Yuu.py




[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs Sxnace. Yau.py
129 3HAHUU: 32 Kypc anreOpbl U Hayall 1

MaTeMaTHYECKOro aHAJIN3a

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aUs Sxnacc. Yuu.py
130 3HAHUU: 32 Kypc anreOpbl U Hayall 1

MaTeMaTUYECKOT0 aHalu3a

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS SAxnace. Yuu.py
131 3HAHUI: 32 Kypc aJreOpbl 1 Haval 1

MaTeMaTHYECKOTO aHAIIN3a

[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs Sxmacc. Yau.py
132 3HAHMIA: 32 Kypc anreOpbl U Haual 1

MaTeMaTHYECKOTO aHAIIN3a

[ToBTOpenue, o600IICHNE, CHCTEMAaTH3AIUS Axnace. Yuu.py
133 3HaHMI: 3a Kypc anreOpsl U Hayal 1

MaTeMaTHYeCKOro aHaJIn3a
134 HToroBas KOHTPOJIbHAS PaboTa 1 Slnace. Yau.py
135 HToroBast KOHTpONbHAs paboTa 1 Slnace. Yau.py
136 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1 Axnacc. Yun.py

3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




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

* Maremaruka. Anredpa v Hayajaa MaTeMaTHYEeCKOro aHallu3a; YIiIyOJIeHHOe
obyuenue, 10 knacc/ Mepzmsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; non
penakmueit [Togonbckoro B.E., O01iecTBO ¢ orpaHuyeHHON
orBeTcTBEHHOCThIO M3narenbckuil neHtp «BEHTAHA-I'PA®y;
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

* Maremartuka. Anrebpa U Hauajia MaTeMaTHYECKOTO aHaJIN3a; YIIIyOJIeHHOE
obyuenue, 11 kmacc/ Mepzmsak A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox
penakuueit [Togonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPADy;

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

Meroanueckoe nmocodue k yueOnnky Maremarnka. Anredpa u Hauana
MaTEeMaTUYECKOTo aHaau3a; yriayonennoe odydenue, 10 kmace/ Mepansak AL,
Homwuposckuii [[.A., [TonsikoB B.M.; nox penakuueit [logonsckoro B.E.,
OO611ecTBO ¢ OTPaHUUYECHHONW OTBETCTBEHHOCThIO M3 1aTeNbCKUIM IIEHTP
«BEHTAHA-T'PA®»; AxunronepHoe o611ecTBo «31aTenbcTBO
«IIpocBemieHne» 3MEKTPOHHBIN BU

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET Sfxaacc , Yuu.py
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