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INOACHUTEJIBHASA 3AIINCKA

VYueOHbli Kypc «Anredpa U Hayajga MaTeMaTUYeCKOro aHajn3a» SBJSIETCS OJHUM U3 Haubolee
3HaYMMBIX B TMPOTpaMMe€ CpeIHEero oOmero oOpa3oBaHHs, IOCKOIBKY, C OJHOH CTOPOHBI, OH
o0ecreunBaeT HHCTPYMEHTAIbHYIO 0a3y Ul U3Y4YEeHHsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIpYroi
CTOPOHBI, POPMHUPYET JTOTUYECKOE U aOCTPAKTHOE MBIIIICHUE 00YYaIONINXCcs HA YPOBHE, HEOOXOIUMOM
JUTSE OCBOSHHS MH(POPMATUKH, OOIIIECTBO3HAHUS, HICTOPHH, CIOBECHOCTH U APYTUX AUCIHUILTUH. B pamkax
JAHHOTO Y4eOHOro Kypca oOydaromuecsl OBIIAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HaYKH,
KoTopasi GOpMyJIUPYET CBOHM JTOCTHKEHUSI B MaTeMaTU4YecKoil popme.

Y4eOHbII Kypc anreOpbl M Hayal MaTeMaTH4YeCKOro aHaju3a 3aKJIaJblBaeT OCHOBY s
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHWMAHUS OCHOBHBIX TEHICHIIHMA
Pa3BUTHSI SKOHOMUKH U OOIIIECTBEHHON KHU3HH, ITO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITH(PPOBHIX
U KOMIBIOTEPHBIX TEXHOJIOTHMSIX, YBEPEHHO HCIOJIb30BaTh MX MAJs JalibHEHIIero oOpa3oBaHUS U B
MOBCEHEBHOM KM3HU. B TO ke BpeMs OBJaJeHUE aOCTPAKTHBIMH M JIOTUYECKH CTPOTHMH
KOHCTPYKIUSMH alreOpbl 1 MAaTEMAaTUYECKOTO aHAIM3a Pa3BUBAET YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTH, JIOKa3bIBaTh YTBEPXKACHUS C TIOMOLIbI0 WMHAYKIMHU W PaCCYXIaTh
JEAYKTUBHO, UCIIOJIb30BaTh 0000IICHNE M KOHKPETHU3AIMIO, a0OCTparupoBaHUE W aHAJOTHIO0, POPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone wsywenuws ydeOHOro kypca «AnreOpa W Hayalla MaTeMaTHYECKOTO aHAIHM3ay»
o0yyJaromuecs: TOJTy4YaroT HOBBIM OIBIT PEIICHHs NMPHUKIATHBIX 33/1a4, CAMOCTOATEIBHOTO IOCTPOCHUS
MaTeMaTHYeCKUX MOJIeJell peanbHbIX CUTYyallil, HHTEpPIpPETalii MOIYyYEHHBIX PELICHHUM, 3HAKOMSITCS C
MpUMepaMi MaTeMaTHYECKUX 3aKOHOMEpPHOCTEW B MPHUPOJAE, HAYKE U HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTHYECKHUMH OTKPBITUSIMHU U X aBTOPaAMHU.

VYueOHbIt Kypc oOJagaeT 3HAYUTENIBHBIM BOCIUTATEIBHBIM  IMOTEHIHUAIOM, KOTOPBIMA
peamu3yercss Kak d4epe3 y4eOHBIH MaTepual, CIOCOOCTBYIOIIMK  (OPMHUPOBAHHIO HAYYHOTO
MHPOBO33PEHHUS, TaK W dYepe3 crneunuky ydeOHOW IesTeNbHOCTH, TPeOyIomed MNpoaoIKUTEIbHOM
KOHIIEHTPAllMU BHUMAaHUS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 3a TMOJyYEHHBIH
pe3yJbTar.

B ocHoBe Mmerommkm O0O0y4eHHs anreOpe W HavyajaM MaTeMaTHYeCKOro aHaju3a JEeKUT
NeSTeNIbHOCTHBIN MPUHIUI 00yUYEeHUSI.

B crpykType ydeOHOro Kypca «Anredpa M Hayala MaTeMaTHYECKOTO AaHaln3a» BbIIETICHBI
CIIEYIOIINE COJIEPIKATEIHbHO-METONUECKHe THHUH: «Hucna U BBIYUCICHUSD», «DYHKIMU U TpapuKm»,
«YpaBHEeHUST U HepaBeHCTBa», «Hauama matemarmdeckoro anammzay, «MHOXKecTBa M JIOTHKa». Bce
OCHOBHBIE COJIEP)KATEIIbHO-METOAMYECKHUE JTUHUM U3y4aloTCsl Ha MPOTSHDKEHUU JBYX JieT oOydeHHs Ha
yYpOBHE CpenHero oluiero o0Opa3oBaHMsl, €CTECTBEHHO TOMONHsS APYT APyra U MOCTETIEHHO HACHIIIAsICh
HOBBIMH TeMaMH U pasnenamu. JlaHHBIM ydeOHBIH Kypc SBISIETCS WHTETPATHBHBIM, ITOCKOJBKY
o0bemuHsIeT B cebe colep)KaHHe HECKOJIbKHUX MAaTeMaTHYECKUX JAWCHUILINH, TaKUX Kak anredpa,
TPUTOHOMETpPHUSI, MaTEMaTHUECKUI aHalu3, TEOpHUs MHOXKECTB, MaTeMaTHueckasi Joruka u apyrue. Ilo
Mepe TOro Kak oOydaromiuecs OBIaJEBAIOT BCE Oojiee MIMPOKUM MaTEeMaTHYECKHM allapaTtoM, Y HUX
MOCJIeI0BaTeIbHO (POPMUPYETCSI M COBEPLICHCTBYETCS YMEHHME CTPOUTh MAaTEeMAaTHYECKYI0 MOJENb
pearbHON CHTyaluu, MPUMEHSATh 3HAHWS, MOJyYEeHHBIE NMPU M3YYCHUU Y4eOHOTO Kypca, Uil PeUIeHHUs
CaMOCTOSITENIbHO CPOPMYITUPOBAHHOM MaTeMaTUUYECKON 3aJ]au, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopepxatenbHo-MeTOAMYECKass JTUHUS «Uucna W BbIYMCICHHS» 3aBepiiaeT (OopMUPOBaHUE
HaBBIKOB HMCIIOJIb30BaHMS JACHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO HAYaTO HAa YPOBHE OCHOBHOIO OOILEro
obpa3oBanus. Ha ypoBHe cpemHero obmiero oopa3zoBanus oco00e BHUMaHUE yIeIsIeTcs (OPMUPOBAHUIO
HABbIKOB PAllMOHAIBHBIX BBIYMCIICHUH, BKIIOYAIOMINX B c€0sl MCIOJIB30BaHUE PA3IMYHBIX (HOPM 3amuCcH



quciaa, YMEHHUE JelaThb IHMPUKHUJIKY, BBINONHATh NPUOIMKEHHBIC BBIYUCICHUS, OLICHUBATh YHUCIIOBBIE
BBIp@KEHUS, paboTaTh € MaTeMaTWUYeCKMMU KOHCTaHTaMH. 3HAKOMbIe OOy4YarolIMMCS MHOXKECTBa
HaTypalbHbIX, LENbIX, pALUOHAIbHBIX M JECHCTBUTENBHBIX YHUCEJ JOIMOJHSIOTCS MHOMXKECTBOM
KOMIUIEKCHBIX 4YHcel. B  KaxaoM W3 3THUX MHOXKECTB pacCMaTpUBAIOTCS CBOMCTBEHHBIE €My
crenn(uyeckue 3a1a4u U OIepalyu: JeJIeHNe HaIello, ONEPUPOBAHUE OCTATKAaMH Ha MHOXECTBE LIEIIbIX
qucesa, 0coOble CBOMCTBAa PAlMOHANBHBIX M HPpAlMOHAIBHBIX YHUCEN, apu(MeTHdecKue oIepaluu, a
TAaK)K€ WU3BJICUCHHME KOpHS HAaTypaJlbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4Hceld. bmaromaps
MOCJIEZIOBATEILHOMY PaCIIMPEHUIO Kpyra HCIOJIb3YEMbIX UYUCEN M 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
MPUMEHEHHMS [T pEeIeHHs] pa3IMyHbIX 3a1a4 (OpPMHUPYETCsl IPEACTaBIEHUE O €AMHCTBE MATEMaTHKH KaK
HayKM U e€ poJM B IMOCTPOEHUHM MOJENeH pealbHOr0 MHpa, HIMPOKO HCIOJIB3YIOTCS 0000IIeHHe U
KOHKpEeTH3aLusl.

JIuaus «YpaBHEHUsI U HEPABEHCTBA» PEATU3YETCSl HAa MPOTSKEHUH BCET0 OOYUYEHHs] Ha YPOBHE
cpeaHero oouero o0pa3oBaHus, MOCKOJIBKY B KaxKIoM paszaeine IIporpaMMel npeaycMOTPEHO pelieHne
COOTBETCTBYIOIMX 337a4. B pesynprare oOydaroniuecs OBiaJ€BalOT pa3IMYHBIMU METOJAMU pEIICHUs
palMoOHANBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEeNbHBIX, JIOTApU(PMHUUECKUX M TPUTOHOMETPHUECKUX
yYpaBHEHUI, HEPAaBEHCTB U CHCTEM, a TAKXKE 3aJay, coJepKalux napamerpsl. llomyueHHble ymeHHs
HIMPOKO HCIOJIB3YIOTCSl MPH HCCIEAOBAaHMM (YHKIMH C IOMOIIbIO IPOU3BOAHOMN, NpU PpELICHUU
NPUKIAAHBIX 337a4 U 33[a4 Ha HaX0XJeHHe HAauOOJIbIIMX M HAaUMEHbLIMX 3HaueHui (yHkuuu. JlanHas
coJepxareibHas JMHHUS BKJIIOYaeT B ce0s Takxke (OPMHUPOBAHME YMEHHMU BBIIOJIHATH PAcd€Thl I10
dbopmynam, mpeodpa3zoBaHUs PAMOHAIBHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPHUECKUX BBIPAKCHUH, a
TaKXKe BBIPAXKECHUH, COAEpXKAIIMX CTENeHW U Jyorapudmel. biaronaps wn3ydeHuro anredpandeckoro
MaTepuaia MNPOMCXOJUT JajbHEHIlee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOIO MBIIUIEHUS
o0yuaromuxcs, GopMUPYIOTCS HABBIKU JETyKTUBHBIX PAacCykJIE€HHUH, paboThl C CUMBOJIBHBIMH (OpPMaMHU,
MIPECTaBIICHHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BHJIE paBEHCTB M HEPABEHCTB. AnreOpa mpejyiaraet
3¢ GEeKTUBHBIE WHCTPYMEHTHI ISl PEUICHUs TPAKTHUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJlad, HATJISIHO
JEMOHCTPHUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKa HAYKH.

ConepxatenbHo-MeToandeckast TUHUA «DyHKIUM U rpaduKu» TECHO NeperuieTaeTcs ¢ ApYruMu
JMHUSAMHE y4e0HOTO Kypca, MOCKOJBbKY B KAaKOM-TO CMBICTE 3afaéT IOCIIEAOBATENbHOCTh H3YyYEHUS
MaTepuana. l3ydeHue CTENeHHOW, NOKa3aTelbHOH, JIOrapu(MUYECKOH W TPUTOHOMETPHUYECKHX
(byHKIMI, 1X CBOMCTB U TpaMKOB, UCIIONB30BaHUE (PYHKIIUN IS PEIICHHs 3a7ad U3 JIPYTUX y4eOHBIX
IIPEIMETOB M PEAIbHOM JKU3HU TECHO CBSA3aHO KaK ¢ MaTEMATHYECKUM aHAJIN30M, TaK U C PELICHUEM
ypaBHeHHI U HepaBeHCTB. [Ipu 3ToM OosbIIoe BHUMaHUE yaenseTcss (GOpMUPOBAHUIO YMEHUS BhIPaXKaTh
dbopMyIaMH 3aBHCHMOCTH MEXIY pPAa3JIMYHBIMH BEJIMYMHAMHM, HCCIEIOBATh IOJydYeHHbIE (YHKIINH,
CTpOUTh HMX Tpaduku. Marepuan 3TOW COACpP)KATEIHLHOW JIMHWM HAICJICH HAa pa3BUTHE yMEHUU U
HaBBIKOB, MO3BOJIOIIMX BBIPAKaTh 3aBUCUMOCTH MEXAYy BeIMUYMHAMM B pa3IuyHOi  Qopme:
aHAJTUTUYECKOH, rpaduueckoil u cioBecHOi. Ero u3ydyenne crnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO
MBIIIIJICHUS, CITOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3AINH, UCTIOIH30BAHUIO aHATOTHH.

CopepxarenpHas nuHMs «Hadana maTeMaTnyeckoro aHanus3a» IO3BOJSET CYLIECTBEHHO
paclMpuTh Kpyr Kak MaTeMaTHYECKUX, TaK U MPHUKIJIAAHBIX 3a/1a4, TOCTYNHBIX 00y4YaloUMCs, TaK KaK y
HUX TOSBISETCS BO3MOXKHOCTh CTPOUTH I'paUKU CIIOKHBIX (DYHKUUH, ONpeAessaTh WX HAauOOJbLINE U
HAaMMEHBIINE 3HAYCHHS, BEIYUCIATE TUIOMAAN QUTYD ¥ OOBEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOPEHUS
mpoueccoB. JlaHHasg  colepKaTenbHAas JIMHHUS ~ OTKPBIBAET HOBBIE BO3MOXKHOCTH  ITOCTPOCHMS
MaTEeMaTUYECKUX MOJENIEH pealbHbIX CHUTyalluid, IO3BOJISIET HAXOAWTh HAWIy4llee pEIICHUE B
NPUKIAJHBIX, B TOM YHUCJIE COLUAJIbHO-3KOHOMHUYECKMX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOTO aHajHh3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKkTHOTO, (HOPMAIbHO-TOTHYECKOTO |
KpPEaTUBHOIO MBIIUIEHUs, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh NPOSIBICHUS 3aKOHOB MaTEMAaTUKU B



HayKe, TeXHUKE 1 UCcKyccTBe. OOydaronyecs: y3HaIOT O BBIJAIOIINXCS PE3yJIbTaTax, MOJTYYCHHBIX B XOJI€
pa3BUTHsI MATEMATUKU KaK HAYKH, ¥ 00 UX aBTOpax.

CO,[[Cp)i(aTCJILHO-MeTOI[I/I‘-ICCKaSI AN «MHOKEeCTBAa M JIOTHKAa» BKIIOYAET B CG6H DJIEMECHThBI
TCOpHUU MHO>XECTB u MaTeMaTUYECKOHU JIOTUKH. TCOpeTI/IKO-MHO)KeCTBCHHI)Ie IpeaACTaBJICHUA
MPOHMU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHKHW WM MpPEUIaraloT HamOoJiee yHHBEPCATbHBIN S3BIK,
O0BECTUHSIOIINI BCE pa3/iesibl MATEMATHKH U € MPHJIOKEHHI, OHM CBSA3BIBAIOT PAa3HbIC MAaTEMaTHUYCCKUE
AUCHUIUIMHBI U UX NPUIIOKCHHUA B CAUHOC ILICJIOC. HOBTOMy BaXHO JaTh BO3MOXHOCTH 06yLIaIOH_ICMYC5I
IIOHUMATh TGOPGTHKO-MHO)KGCTBGHHBIﬁ SA3BIK COBpCMeHHOﬁ MaTEMAaTUKHW MW HCIIOJb30BaTh €10 I
BBIPQKCHUSI CBOMX MBbICIICH. [IpyruM BaKHBIM NPHU3HAKOM MAaTEMAaTHKH KaK HAyKH CJEeIyeT MpPU3HATh
CBOWCTBEHHYIO €l CTPOTrOCTh OOOCHOBAaHWH M CIICJIOBAaHHE OMNPEICIEHHBIM TpaBUIaM IOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C OJJIEMEHTAMU MAaTeMaTHYECKOW JIOTUKH CHOCOOCTBYET Ppa3BUTHIO
JJOTNYECKOI'0 MBIIIJICHUA 06yan0mI/1xcx, IMO3BOJIACT MM CTPOUTHL CBOHM PaACCYXIACHUA Ha OCHOBC
JOTHYECKUX TPaBUII, (POPMHUPYET HABBIKA KPUTUICCKOTO MBIIIIJICHHUSI.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEeMaTHYECKOTO aHAJIN3a» IMPHUCYTCTBYIOT OCHOBBI
MAaTEMaTU4ICCKOTO MOACIINPOBAHUA, KOTOPBIC MPH3BAHbI CHOCOGCTBOBaTB (bOpMPIpOBaHI/IIO HAaBBIKOB
MOCTPOSHHSI MOJICTICH PEeaTbHBIX CUTYAINH, UCCIIEAOBAHMS 3TUX MOJIENIEH C TIOMOIIBIO armapara areOpbl
Y MaTeMaTH4YeCKOTO aHajK3a, MHTEPIPETAINU TOJIYYCHHBIX Pe3yJIbTaToB. Takue 3aJaHus BIUIETCHBI B
Kbl U3 pa3JesioB MPOTrpaMMBbI, TTOCKOJIBKY BECh MaTepuay y4eOHOro Kypca HMIMPOKO HCIOJIb3YyeTCs
JUI peIleHus] TPUKIaAHBIX 3amad. [Ipu perieHuu peanbHbIX NPAKTHUECKUX 3a4ad  o0ydaromuecs
Pa3BUBAIOT HAOIIOATEIBHOCTh, YMEHHE HAXOJUTHh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIB30BAThH
aHaJoTui0, 0000mMAaTh M KOHKPETH3UPOBaTh MpodieMy. [lesTenpbHOCTh MO (POPMHUPOBAHUIO HABHIKOB
pelIeHMs PUKITATHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3YyUCHHS BCEX TeM yueOHOTo Kypca «Anredpa u
Hayasla MaTeMaTHYECKOTO aHaIIu3ay.

Ha uzyuenue yuebHoro kypca «AnreOpa 1 Hadyaja MaTEMAaTUYECKOTO aHAJIN3a» OTBOAUTCS 272
yaca: B 10 kimacce — 136 gacoB (4 gaca B Heneno), B 11 kiacce — 136 yacoB (4 yaca B HEJEINIO).



COJEPKXAHUE OBYYEHUA
10 KJIACC

Yucsa v BbIYUCICHUSA

Pannonaneupie ymucna. OOBIKHOBEHHBIE M JAECATUYHBIE ApOOU, TMPOLEHTHI, OECKOHEUYHBIE
nepuonuueckue Apobu. Ilpumenenue napoOeil W MPOIEHTOB MAJs PEHICHUS NPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTpaCiel 3HAHUW U PEeaIbHOM KU3HH.

JelictButenbHple uucia. PanuoHanmbHBIE W HUppaIlMOHAIBHBIE 4YHWcTIa. ApudMeTnueckue
omepalMu ¢ JCHCTBUTEIBHBIMU 4MCIaMH. MoOAyib AEHCTBUTEIBHOTO YHCIIa W €ro CBOMCTBA.
[TpubnuxEHHBIE BEIYMCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUIIKA U OLIEHKA Pe3ysIbTaTa BHIYUCICHUH.

Crenensb ¢ nensiM nokaszareneM. bunom Herotona. VMicnonp3oBanue moaxoasiiei GopMbl 3aIHCH
JEUCTBUTEIIBHBIX YMCEN IS PEIICHMS MPAKTUYECKUX 3a7a4 U NIPEACTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaTbHOW CTENEHH U €ro CBOICTBA.

Crenenb C paluMOHAJIbHBIM TIOKa3aTeaeM U €€ CBOMCTBA, CTENEHb C JIEWCTBUTEIIbHBIM
IIOKa3aTeJEM.

Jlorapudm uuncna. CoiictBa norapudma. JlecaiTHIHBIC U HATypATbHBIE JTOTapU(PMBI.

CuHyc, KOCHMHYC, TAaHIE€HC, KOTAHTE€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YHCJIOBOI0 apryMEHTa.

YpaBHeHHS M HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE IPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YypaBHEHUs. PaBHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUs-ClenCcTBUS. HepaBeHCTBO, pelieHue HepaBeHCTBA.

OCHOBHBIE METOBI PEIHICHUS IeNBIX M IPOOHO-PAlMOHATBHBIX YpaBHEHHH W HEPaBEHCTB.
MHorouyieHsl OT OJHON NEepeMEHHOU. J[eleHrne MHOro4JIeHa Ha MHOTO4JIEH ¢ ocTatkoM. Teopema besy.
MHorouneHsl ¢ nenbiMu Kodgdunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIEHU U KOPHHU.

HppauronansHbie ypaBHeHHs. OCHOBHBIE METObI PELICHUS UPPALMOHAIBHBIX YPaBHEHUH.

[lokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/ABI PELIEHUS I0KA3aTEIbHBIX YPAaBHEHUI.

[IpeobpazoBaHne BBIpayKEHHA, COACPIKAIIIX JIOTAPH(MBEI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/bI PELICHUS JIOTapU(PMUUECKIX YPaBHEHUH.

OcHoBHble  TpuroHomerpuueckue  (opmynsl.  I[IpeoOpa3oBaHue  TPUTOHOMETPHUECKHX
BBIpaKCHUI. Perienre TpuroHoOMeTpu4eCKUX ypaBHEHUM.

Pemienne cuctem JMHEHHBIX YypaBHEHHMH. Marpuna CcHCTEMBI JIMHEWHBIX YpPaBHEHMM.
Onpenenurenb MaTpUIbl 2X2, €ro reOMETPUYECKHUNA CMBICI W CBOWCTBA, BBIYMCIICHHUE €r0 3HAYCHHS,
MIPUMEHEHHUE ONPEACIUTENS Il PELICHUSI CUCTEMbI JIMHEWHBIX YpaBHEHUH. Pemenue npukiaaHbix 3a1au
C TIOMOIIBIO CUCTEMBI JJMHEWHBIX ypaBHEeHHU. MccnenoBanue NOCTPOEHHON MOJENIH ¢ TOMOIIBIO MATPHI]
U OTIPEIECTIUTEIICH.

[TocTpoeHne MaremMaTHYECKUX MOJENEe peadbHOM CUTyallud C TIOMOIIbIO YpaBHEHUH U
HepaBeHCTB. [IprMeHeHue ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a7ad M 3aj1ad u3
pa3nu4HbIX 001acTeil HAYKU U PeaIbHOM KU3HU.

DOyHKUUH U rPapuKu

OyHKIMs, cmocoOb! 3aaanus GyHKuH. B3anmHo obpatabie GyHkimu. Kommosumms ¢yHKIIHA.
I'padux GpyHkunu. DnemeHTapHble peodpa3zoBaHus rpapuKoB QyHKIHHA.

Ob6nactb ompeneneHUs U MHOXKECTBO 3HadeHMH ¢yHkiuu. Hymu ¢yskuuun. IlpomexyTku
3HAKONOCTOSIHCTBA. Y&THhle u Heu€THble QyHkuuu. [lepmommueckne ¢yHkumu. I[IpomexyTku



MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl 1 MUHUMYMbI pyHKIuH. HanOosnbiiee 1 HauMeHblee 3Ha4eHUs
(YHKIMK Ha TPOMEXYTKE.

JluneiiHasi, KBajapaTW4yHas W ApPOOHO-IMHEHHAas (QyHKIUH. DIEMEHTApHOE HCCIIEOBAHUE H
MOCTPOEHUE UX TPa(UKOB.

CrenennHas QyHKIIMS C HATypaJbHBIM U IIEJIBIM Moka3ateneM. E€ cBoiicTBa u rpadux. CBoiicTBa
U rpaduK KOpHS N-0i cTeneHn Kak GyHKIMU 0OpaTHON CTENEHH C HaTypalbHBIM [TOKa3aTeIeM.

[lokazaTenpHast U Jorapudmuueckas (yHKLIHWH, MX CBOWCTBa M rpaduku. Vcmonb3oBaHue
rpaduKoB (PyHKIUH U peIeHUs ypaBHEHHH.

Tpuronomerpuueckas OKpyKHOCTb, ONPEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIMH YUCIOBOIO
apryMeHTa.

QOyHKIMOHANIbHBIE 3aBUCMMOCTH B pEaJbHBIX IMpolieccax M SBICHUAX. ['paduku peasbHBIX
3aBUCHMOCTEH.

Havana maTeMaTH4eCKOro aHAJIH32

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCHeAOBaTeNbHOCTEH. Meron MareMaTHYecKou
WHIYKIUM. MOHOTOHHBIE M OIPAaHHYEHHBIE IIOCJIEIOBATEIbHOCTH. McTopus  BO3HUKHOBEHHUS
MaTeMaTHYECKOIo aHAJIN3a KaK aHaJIn3a OECKOHEUHO MAaJIbIX.

Apudmerndeckas U reomeTpuueckas nporpeccuu. beckoHeuHo yObIBarolias reoMerpudeckast
nporpeccuss. Cymma OecKOHEYHO YyOBbIBalolled reoMeTpuueckoil mporpeccuu. JIMHEHHBIH U
SKCIOHEHIMAIBHBINA pocT. Yucno e. @opmyia ClI0KHBIX NPOLEHTOB. Mcrnonap30BaHue NMpOrpeccun s
peueHus peasIbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

HemnpepriBHBIE (YyHKIMM U WX CBOWCTBA. TOUYKM pa3pbiBa. ACUMITOTHI TpaduKoB (yHKIIHA.
CpoiicTBa (QyHKUMI HENpepbIBHBIX Ha OTpe3ke. MeToJ HUHTEpBAJIOB MJIsi pELICHHs HEpPaBEHCTB.
[IpumeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIIMN JJIS pEIICHUs 3a/1a4.

[TepBast m BTOpass mpow3BoaHble (GyHKIHMH. OnpeneneHUe, TCOMETPHUYSCKUNW W (HU3HUSCKUAN
CMBICJI TPOM3BOTHON. Y paBHEHUE KacaTeIbHOM K rpaduKy QyHKIIUH.

[TpousBonHbIe 37meMeHTAapHBIX (QyHKUMH. IIpou3BogHas cyMMBbl, NMPOU3BEACHHUS, YACTHOIO H
KOMIO3ULUH (PYHKIIUH.

MHoskecTBa U JIOTHKA

MHOXecCTBO, Olepald HaJ MHOXECTBaMHU W UX cBoiicTBa. Juarpammel Oiinepa—Benna.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisl ONUCAaHUS PEANbHBIX IPOLECCOB M SBIICHUH,
IIPU PELICHNH 33134 U3 IPYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE, JI0Ka3aTeNbCTBO,
PAaBHOCHJIBHBIE YPABHEHHS.

11 KJIACC

Yucaa 1 BLIYMCTIEHUS

Harypanbnpie u nienbie uyncia. [Ipumenenne npu3HaKkoB IeTUMOCTH IEIbIX YHUCeN, HanOOIbITNT
obmwmit genutens (nanee — HOJl) u Haumenbinee obmee kpatHoe (nanee — HOK), octaTkoB mo moyio,
anroputMa EBKIna A pemieHus 3a7a49 B IEIbIX YUCIIAX.

KomrnekcHpie unciia. Anredpandeckas U TPUTOHOMETpUYecKass (hOPMBI 3aITUCH KOMIUIEKCHOTO
gucia. ApudMeTHdecKue ornepanuu ¢ KOMIIEKCHBIMU YuciaMu. M300paxeHne KOMIUIEKCHBIX YHCe Ha
koopauHaTHOM miockoctu. dopmymna Myaspa. KopHu n-oif cTemeHM U3 KOMIUIEKCHOTO YHCTA.
[TpuMeHeHne KOMIUICKCHBIX YHCEeN TSl pelIeHus (PU3NYEeCKUX U Te€OMETPUIECKIX 3a/1ad.

YpaBHeHHUs M HEPABEHCTBA



Cucrema M COBOKYIIHOCTh YPABHCHMM M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBI-
CIeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHHH C TOMOIIBbIO TPUTOHOMETPHUYECKOU
OKpPYHOCTH. PellieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIIEHUS T0KA3aTENbHBIX U JIOTapU(pPMUUECKIX HEPABEHCTB.

OcHOBHBIE METO/BI PEIICHUS UPPALMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PEUIEHHUS] CUCTEM MU COBOKYIIHOCTEH PpalMOHAIBHBIX, MPPALMOHAJIBHBIX,
MOKAa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHUI.

YpaBHEHMSI, HEPABEHCTBA M CUCTEMBI C ITAPAMETPAMH.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATHUYECKUX 3aa4 U 3a1a4 U3
pa3nuYHbIX 001acTell HAYKN U pealbHOM KU3HHU, MHTEPIPETAlHs NOTYUYCHHBIX Pe3yJIbTaTOB.

DyHKUUH U TPapuKu

I'padux xommoszurun ¢yHkuuid. ['eomeTpuueckue o00pa3bl YpaBHEHHH W HEPAaBEHCTB Ha
KOOPJAMHATHOM TUIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TPAPUKH.

I'paduueckue metonsl pemieHUs ypaBHEHMH W HEpaBEHCTB. ['paduueckre METO.bl pElIeHUs
3a/1a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpaduxoB GyHKIMHA U8 UCCIIEIOBaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEIICHUH 33]a4 U3 APYTHX YUeOHBIX MPEIMETOB U peallbHON KU3HH.

Havana maTeMaTH4eCKOro aHAJIHM3a

[IpuMeHeHHe NPOU3BOAHOM K HCCIEAOBAHUIO (DYHKUMII Ha MOHOTOHHOCTb M HIKCTPEMYMBI.
HaxoxxaeHre HauOoJIbIIero 1 HAMMEHbIIEro 3HaYeHUH HeNIPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHenne NpoU3BOIHOM M1 HaXOXKJIEHUS HAWIY4YILEro pElIeHUs B NPUKIATHBIX 3ajadax,
JUTSL OTIPEJICIICHUS] CKOPOCTH U YCKOPEHHUS TPOIIecca, 3aJaHHOTO (hOpMyIT0ii Wit TpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpasHbie 3JIEMEHTapHBIX
Gdbynkmmii. [IpaBuia HaxoXIEeHUS TIEPBOOOPAZHBIX.

Wuterpan. I'eomeTpuyeckuil CMbICH HMHTErpana. BerumcieHue onpenenéHHOro MHTerpajga Io
¢dopmyne Heiorona-Jleitbuuna.

[Ipumenenne wHTerpana JUIs HAXOXKACHUS IUIOMIAAEH ITUIOCKHMX Quryp U 00bEMOB
TE€OMETPUYECKHX TEll.

[Tpumepsr pemenuit auddepeHunanbHbIX  ypaBHeHU. MaremaTHueckoe MOJeITUpOBaHKe
peanbHBIX MPOLECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHMA VYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATUYECKOT'O AHAJIM3A» (YIJIYBJIEHHBIMI YPOBEHb) HA YPOBHE
CPEJIHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKTAHCKOW TO3HMIIMHA OO0YYAIOIMIETOCs KaK aKTHBHOTO W OTBETCTBCHHOTO
YJIeHa POCCHUUCKOro O0O0IlecTBa, MPEACTAaBICHHE O MaTeMAaTUYECKUX OCHOBaX (YHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBIEHUH, MPOLEAYp Tpa)xJAaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHI U JPYroe),
yMEHHE B3aUMOJCHCTBOBATh C COLMATBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HX (DYHKIHSIMH U
Ha3HA4YCHHEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OpPMUPOBAHHOCTh POCCUUCKON TpaKJAaHCKOM HWACHTUYHOCTH, YBaXEHHS K MPOLUUIOMY U
HACTOSIIIIEMY POCCHUMCKOM MAaT€MaTUKH, LIEHHOCTHOE OTHOLICHHE K JIOCTHXKEHUSM POCCUNCKUX
MAaTEMAaTUKOB U POCCHMCKOW MaTEMAaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE 3THX JOCTHXKEHUW B APYTUX
HayKaXx, TEXHOJIOTHX, Chepax SIKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IICHHOCTEH pPOCCHIICKOr0 Hapojaa, cHOpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TMOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM [IOCTHKCHUN HAyKd U
NeSITeNIbHOCThIO YUYEHOTO, OCO3HAHKE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUNBOTO OyAylIero;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYasl 3CTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, pEeUICHUH, pacCy ACHHUI, BOCIPUUMUYUBOCTh K MATEMAaTUYECKUM aCTIEKTaM Pa3IMYHbIX
BHJIOB UCKYCCTBA;

5) ¢pusuveckoro BocnuTAHMUSA:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYeCKHE 3HAHUS B WMHTEpecax 3I0pOBOTO U
0e30MmacHOr0 0o0pasza KHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (3I0pOBOE MUTAHUE,
cOATaHCUPOBAHHBIA PEXKUM 3aHITHA M OTIbIXa, peryysipHas (Qu3uveckas aKTHUBHOCTH), (U3NICCKOEC
COBEPILEHCTBOBAHUE NPH 3aHATUSAX CHOPTUBHO-03J0OPOBUTEIBHOMN IESTEIBHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYyAy, OCO3HAaHHUE IIEHHOCTH TPYIOTIOOMS, WHTEPEC K pa3INuHbIM cdepam
podecCHOHATEHOM IeATETPHOCTH, CBSI3aHHBIM C MATEMATHKOW U € MPHUIIOKEHUSIMHU, YMEHHE COBEPIIATh
OCO3HAHHBIM BBIOOp Oynymied mnpodeccu W pean30BBIBAaTH COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
TOTOBHOCTh U CIIOCOOHOCTH K MaTEeMaTHUYECKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO HA MPOTSKEHHUH
BCEH JKM3HM, TOTOBHOCTh K AKTUBHOMY YYAacCTHIO B PEHICHUH MPAKTUUYECKUX 3a7a4 MaTeMaTHUeCKOU
HaIpaBJIEHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTh ~ DKOJIOTMYECKOH  KyJbTYpbl, T[OHHUMAaHHE  BIMSHHUS  COLUAJIBHO-
SKOHOMHYECKUX IPOIIECCOB HA COCTOSHUE MPUPOIAHON M COIMAIBLHOM Cpe/bl, OCO3HAHHE TII00ATHLHOTO
XapakTepa HKOJOTHYECKUX TMPOoOJeM, OpHUEHTAIMs Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHUN I
pelieHus 3a7ad B 00JIaCTH OKpY Kalolleil cpelibl, TUIaHWPOBAHKUE MOCTYNKOB M OLEHKH MX BO3MOMHBIX
MOCJIEICTBUH 17151 OKPY’KaIOIIEH Cpebl;

8) HeHHOCTH HAYYHOT0 NTO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHON NpPAaKTHKH, MOHMMAaHHE MaTeMaTUYecKOW HayKH Kak cgepbl YeloBEeYEeCKOM



JACATCIIBHOCTH, 5TAallOB e€ PasBUTHUA W 3HAYMMOCTHU JIsI PA3BUTHUA LOUBUIM3ALUH, OBJIAACHHUC SA3BIKOM
MaTeMaTUKHM U MaTeMaTU4eCcKoi Ky.]'[LTypOﬁ KakK CpEACTBOM IIO3HAHUSA MHUPA, TOTOBHOCTb OCYHICCTBJIATH
MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIBHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE YUeOHbIe 1eiicTBUS

Ba3oBble noruyeckue geicTBus:

BBISIBJISITH M XapaKTEepPHU30BaTh CYLIECTBEHHbIE MPHU3HAKKM MaTEeMaTHUYEeCKUX OOBEKTOB, MOHATHUH,
OTHOIICHUN MEXAY MOHATHIMH, POPMYTUPOBATEH OMpEeNICHUs TOHITHI, YCTAaHABINBAThH CYIIECTBEHHBIH
MpHU3HAK KIacCU(PUKALIUN, OCHOBAHUS 711 OOOOIICHHS U CPABHEHHSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, (HOpMyJIHpOBaTH U TNPEOOpPa3OBBIBATh CYXKACHHS: yTBEPAUTEIbHBIE U
OTpHUILaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B (DaKTax, JaHHBIX,
HAONIONIEHUSAX W YTBEPXKICHUSX, TMpeAaraTb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEYUH;

JeaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JAEIyKTUBHBIX U HHIYKTUBHBIX
YMO3aKII0YeHUN, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOJNUTH CAMOCTOSATEIHHO OKA3aTEIhCTBA MATEMAaTUYCCKUX YTBEPXKICHUH (TpsSMbIE W OT
MIPOTHBHOTO), BBICTPAMBATh APTyMEHTAIUIO, MPUBOJIUTH MPUMEPHl U KOHTPHPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOUpaTh crmoco0 pelieHuss yueOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BEIOMpATh HarOOoJIee OIXO SN C YYETOM CAMOCTOSITEIEHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble nccienoBare/bcKue J1elCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIICIOBATCIIbCKH HWHCTPYMEHT TO3HAHUS, (OPMYIHPOBATH
BONPOCHI, (PUKCUPYIOLINE MPOTHUBOpPEUHe, MpodiieMy, YCTaHABIMBATh UCKOMOE U JaHHOe, (hOpMHUPOBAThH
TUIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIJITAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJICHUIO
0COOEHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBJICHUS, IPOIECCa, BBIABICHHUIO 3aBUCHMOCTEH MEXKIy
00BEKTaMU, SIBJICHUSIMH, TTPOLIECCaAMU;

CaMOCTOSITENIbHO (opMyIUpoBaTh O0OOIIEHUS M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIICIOBAHMSI, OIEHUBATh JOCTOBEPHOCTh TOMYUYEHHBIX pE3yJbTaTOB, BBIBOJAOB H
000011EHN;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIABUIaTh MPEIIOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

PabGora ¢ undopmanmeii:

BBISBJIATH ACPUIUTH MHOOPMAIMH, JAHHBIX, HEOOXOIUMBIX JII OTBETA HA BOMPOC W IS
pelIeHus 3a/1a4H;

BbIOMpaTh ~ MHPOpPMAIMIO W3  HCTOYHHMKOB  Pa3jMYHbIX  TUIIOB,  aHAJIU3UPOBATbH,
CUCTEeMATH3UPOBATh M UHTEPIPETUPOBATH HHPOPMAIUIO PATUYHBIX BUIOB U (OPM TIPEICTABICHHUS,

CTPYKTYpUpOBaTh HH(POpPMALIUIO, TPEACTABIATh €€ B Pa3IUYHBIX (PopMax, HILIIOCTPUPOBATH
rpaduvecKu;

OILICHUBATh HAJEKHOCTh HHPOPMAIIMH 10 CAMOCTOSTENIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMmyHHKaTHBHBIE YHUBepPCAJIbHbIE Y4eOHbIE 1eliCTBUSA
OOmenne:



BOCIIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH M LEJISIMU OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIpa)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX W MUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XO/ly PELIEHUS 3aaul, KOMMEHTHPOBATh [TOJIyYEHHBIN pe3ynbTar;

B XoJe OOCYXJIEHHUs 3aJaBaTh BOMNPOCHl IO CYLIECTBY OOCYXIaeMOW TeMbl, MNpPOOJIEMBI,
pelaeMoi 3a7auu, BbICKa3bIBaTh UJI€U, HAlleJIEHHbIE HA MTOMCK PELIeHMUs], COMIOCTABISATh CBOU CYKIIEHUS C
CY)KIEHHSIMH JPYTUX YYaCTHMKOB JMajora, OOHapyXWBaTh pazIU4Me€ U CXOJCTBO TO3MIIMHA, B
KOPPEKTHOH Gopme (HopMyITHUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

NPEJICTaBIATh PpPe3ybTaThl pPELIEHUS 3aJadyd, OSKCIEpUMEHTa, MCCIEAOBaHUsA, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMAT BBICTYIUICHUS C Y4YETOM 3a/Jay MPE3eHTAlud U OCOOEHHOCTEH
ayJIUTOPHUH.

PeryasiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUS

Camoopranmu3anmus:

COCTaBJIATh IUIAH, aJrOPUTM pEIIEeHUs 3aJadyd, BBIOMpPATh CIOCOO pelIeHUuss ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH BapUAHTHI
peteHuii ¢ y4éToM HOBOW MH(OPMAIUH.

CaMOKOHTPOJIb, SMOLIMOHATbHBIH HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM IO3HABATENBbHOM pe(IEeKCUM KaK OCO3HAHUS COBEpLIAeMbIX ACHCTBUI U
MBICIMTEIBHBIX MPOILECCOB, UX pPe3yJbTaTOB, BIAIECTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
mporiecca M pe3yJibTaTra pelieHns MaTeMaTHUeCKOH 3a1auu;

NOpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TP pELIEHUM 3aJadyd, BHOCHUTH
KOPPEKTHBBl B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIH M yCIOBHUAM, OOBSCHITh NPUIMHBI JOCTIKEHHS WA
HEIOCTIKEHHS PE3YJIbTaTOB IEATEILHOCTH, HAXOIUTh OMINOKY, JaBaTh OLEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

NOHUMAaTh W MHCIOJb30BaTh NPEUMYIIECTBA KOMAHJHOM M WHAMBUAYAIbHOM pabOThl mHpU
peleHn y4ueOHBbIX 3a/1ad, MPUHUMATh I€JIb COBMECTHOM NEeSTeNbHOCTH, IUIAHUPOBATh OPraHU3ALUIO
COBMECTHOH pabOThI, pacmpeAemsaTh BUABI padOT, JOTOBAapHBATHCS, OOCYXKAATh IMPOIECC M PE3yJIbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TIpyNmoBBIX (opmax paboTel (oOCyxaeHUs, OOMEH MHEHH, «MO3TOBBIC
IITYPMbI» W WHBIE), BBIOJIHATH CBOIO YacTh PaOOThI M KOOPIMHHPOBATH CBOM ACUCTBUS C OPYTUMHU
YJIeHAMH KOMaHJbBI, OIIEHMBAaTh KadeCTBO CBOETO BKJIAJa B OOMMI TPOAYKT MO KPHUTEPHSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 10 kjacce o0yJaromuiics MOIYYUT CICTYIONTUE MPEIMETHBIC PE3yIbTaThl
M0 OTHAEIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO Kypca «Anredpa M Havala MaTeMaTHYeCKOTo
aHaIN3ay:

Yucia v BbIYUCTICHUSA:

CBOOOJHO ONEPUPOBATH MOHATUAMU: PAllHOHATBHOE YUCII0, OECKOHEYHAs epuoanyecKkas Apoob,
MPOLIEHTHI, UPPALMOHAIBHOE YHCJIO, MHOYKECTBA PAIlMOHAJIBHBIX W JEHCTBUTENBHBIX YHCEN, MOJIYJIb
JIeNCTBUTEIILHOIO YHCIIA;

MPUMEHATHh IpOOM W TPOLIEHTHI JJIsI PEUICHUs MPUKIATHBIX 3a/ad U3 Pa3IUYHBIX OTpacien
3HAHUM U pEeAIbHOM JKU3HH;



OPUMEHATh NPUONKEHHBIE BBIYMCICHUS, MpaBWIa OKPYIJICHHS, TNPUKUIKY U OLEHKY
pe3ynbTara BEIYUCICHUN;

CBOOOIHO OTEPUPOBATH MOHITHEM: CTEIIEHB C IEJIBIM TOKa3aTelieM, UCTIOIb30BaTh TOIXOISIIIY IO
(dhopMy 3amUCH IEHCTBUTEIIBHBIX YUCEI ISl PEIICHUS MPAKTHYSCKUX 3a/1a4 U MPEICTABIICHUS JTAHHBIX;

CBOOOHO OTIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaIbHOMN CTETICHU;

CBOOOIHO OTIEPUPOBATH MOHATHEM: CTEMEHD C PAIIMOHATBHBIM TTOKa3aTeNIeM;

CBOOOIHO OMEpUPOBATH TMOHATHUSAMU: JorapudM 4YHUCla, ACCITHYHBIE W HATypajbHBIC
J0TapuQMBbI;

CBOOOZHO ONEpUPOBATh MOHSITUSAMH: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC YHCJIOBOIO
apryMeHTa;

OTIEpUPOBATH IOHATUSIMHU: aPKCUHYC, APKKOCHHYC U apKTaHT€HC YUCIIOBOTO apryMEHTA.

YpaBHeHHUS M HEPaBEHCTBA:

CBOOOZHO ONEpUPOBATH TMOHATUSMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCUJIbLHBIC
yYpaBHEHUS U YpaBHEHUS-CIIEJICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

MPUMEHSTH Pa3IMYHBIE METOJIbI PEIICHUS PAIIHOHATBHBIX U JPOOHO-PAMOHALHBIX YPABHCHHIA,
MIPUMEHATHh METOJ] MHTEPBAJIOB JIJIsl PEIICHUS HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOYJIEH OT OJHOW MEPEMEHHOM, MHOTOWIEH C LEJIbIMU
kod(hulMeHTaMi, KOPHU MHOTOYJICHA, MPUMEHSTH JeJCHHEe MHOTOYWIeHa Ha MHOTOWIEH C OCTaTKOM,
teopemy be3y u reopemy Buera st pemenust 3aiay;

CBOOOJIHO OIEPUPOBATH MOHATHUAMH: CHUCTEMa JIMHEHWHBIX ypaBHEHHUH, MAaTpPHUIIA, ONPEACIUTEIb
MaTpUIbl 2 X 2 W €ro reOMETPUYECKHUU CMBICI, HUCMOJIb30BaTh CBOMCTBA OmpeAeauTens 2 x 2 s
BBIUMCJICHHSI €0 3HAYEHUS, MPUMEHITh OMPENEIUTENHN ISl PEIICHUs CUCTEMbl JIMHEHHBIX YpaBHEHU,
MOJICTTUPOBATh peajbHbIE CHUTYallMd C TOMOIIbI0 CHCTEMBl IMHEHHBIX YpaBHEHHH, WCCIIEIOBAThH
MOCTPOCHHBIE MOJIETH C TOMOIIBI0 MAaTPHUIl U OMPEICTUTENICH, WHTEPIPETUPOBATH MOJYUCHHBIH
pe3ynbTar;

WCITOJIb30BaTh CBOMCTBA JIEHCTBUI ¢ KOPHSMH JIJIsl IPEOOPa30BaHUs BRIPAKCHUH;

BBITIOJHATH MpeoOpa3oBaHUs YMCIOBBIX BBIPAKEHUH, COAEpXKAIIUX CTENEHU C palMOHATIbHBIM
MOKa3aTeseM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB ISl TPeoOpa30oBaHUS TOTAPH(PMUUESCKIX BBIPAKCHHIA,

CBOOOJHO OINEpPUPOBaTh MOHATHUSMU: HppallMOHANbHbBIE, MOKa3aTelabHble M Jorapudmuueckue
ypaBHEHHUS, HAXOUTh MX PEUICHHs C TTOMOIIbIO PAaBHOCUIBHBIX MEPEXOJ0B MIIH OCYIIECTBIISAS IPOBEPKY
KOpHEH;

MPUMCHSITh OCHOBHBIC TPUTOHOMETPUUECKHUE hopMyJTBI TUISt npeoOpazoBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO OMEPUPOBATH MOHITHEM: TPUTOHOMETPHUUECKOE YpaBHEHHUE, MPUMEHSATh HEOOX0JUMbIe
(hopMyJIBI 7151 peIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUN;

MOJICJIUPOBATh pEalbHBIC CUTYAIlMH Ha SI3bIKE alreOphbl, COCTABISATH BBIPAYKEHUS, YPaBHEHUS,
HEpaBeHCTBA IO YCIOBUIO 3aJauyM, MCCIEOBAaTh MOCTPOCHHbIE MOJENIM C HCIOJIB30BAaHUEM armapaTa
anreopsl.

DOyHKUUM U TPpapuKu:

CBOOOIHO ONIEPUPOBATH TIOHATUSAMU: (PYHKIIHSI, CTIOCOOBI 3aaHus (PYHKINH, B3AaHMHO OOpaTHBIC
dbyskuy, xommo3uiua (QyHKIUH, Tpaduk (QYHKIUH, BBITOIHATH SJEMEHTApHBIC MPEOOpPa3OBaAHUS
rpadukoB QpyHKINNH;

CBOOOIHO OTEPUPOBATH MOHSATUSMU: 00JACTh OINpPEAeTCHHUS U MHOXKECTBO 3HAYCHUU (PyHKIIHH,
HyJIA (YHKITUH, IIPOMEKYTKH 3HAKOTIOCTOSTHCTRA;



CcBOOOJIHO ONEPUPOBATH MOHATHSMU: YETHBIE M HEUETHBIE (QYHKIMHU, IEpHOANYECKHE (DYHKIUH,
MPOMEKYTKM MOHOTOHHOCTH (YHKLMH, MaKCUMyMbl M MHUHUMYMBI (yHKIUM, HauOoibllee U
HaMMEHbIIIee 3HaUeHNE (PYHKLIUHU Ha IPOMEKYTKE;

CBOOOJTHO ONEpPUPOBATH TMOHATHUSMHU: CTEIEHHass (YHKIUS C HATypaJbHBIM U IICIBIM
nokaszareseM, rpauK CTENEeHHOW (YHKINU ¢ HaTypaJbHbIM M LEJBIM IOKa3aTeaeM, rpaduk KOpHs n-oi
CTETNEeHU KaK (PYHKLIHUU OOpaTHOM CTENEHH C HaTypalbHbIM [TOKa3aTeseM;

OTIEpPUPOBATH MOHATUAMU: JIMHEHHAs, KBaIpaTUYHasl U APOOHO-IHMHEHHAs (YHKIIUH, BBITIOIHATD
AJIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOSHHE UX IPaUKOB;

CBOOOJTHO ONEpPUPOBATh IOHATHAMM: IOKa3aTelabHass W Jorapudmuyeckas (QyHKIOUM, HUX
CBOWCTBA U Ipa UKy, UCIIOIB30BATh UX I'paUKH [l pellieHHs ypaBHEHUI;

CBOOOJTHO ~ OMEPHUPOBATH TMOHATHAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTh, ONpeAeTICHHE
TPUTOHOMETPUYECKUX (PYHKIUH YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh IpauKu QYHKIMHA I MCCIEIOBAHUS MIPOLECCOB U 3aBUCUMOCTEH IpU peLICHUN
3aJa4 U3 JpYrux y4eOHbIX IMPEIMETOB U PealbHOM *KU3HH, BBIpaXaTh (GOpPMYyJIaMU 3aBUCUMOCTU MEXKIY
BEITMYUHAMU;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OmNepupoBaTh MOHATHAMHU: apuMeTHdeckas M TeoMeTpudeckas IpOorpeccus,
0eCKOHEUHO yObIBaroIasi TeOMETpUUYECKasi MPOrpeccHsi, TMHEHHBINH U 3KCIIOHEHIIUAIBHBIN poCT, opMyia
CJIO’KHBIX MPOLIEHTOB, HIMETh MPE/ICTABICHUE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH TS PEIICHUS PEaTbHBIX 337a4 MPUKIATHOTO XapaKTepa,

CcBOOOJIHO ONEpUPOBATh  MOHATHSMHU: [0CJIEI0BATENbHOCTb, crocoObl  3aJaHus
MOCJIeI0BaTeIbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHBIE I10CJIEA0BATEILHOCTH, IIOHUMAaTh OCHOBBI
3apOXKICHUS MAaTEMaTUYECKOT0 aHaJIM3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO OIIEPHPOBATH TOHATHSAMH: HENpPEphIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduka
(GyHKIIMH, aCHMOTOTHI Tpaduka GyHKINH;

CcBOOOJIHO ONEpUpPOBaTh MOHATHEM: (PYHKLHUS, HEMpPEpPbIBHAS HA OTPE3Ke, MPUMEHATh CBOICTBa
HenpepbIBHBIX (QYyHKIMH U1 peleHus 3aaay;

CBOOOJTHO ONEpPUPOBATh MOHATUAMU: MEPBas U BTOpasi MPOU3BOJAHBIC (PYHKIMH, KacaTelbHas K
rpaduky QpyHKIUH,

BBIUUCIIATh NPOU3BOAHBIE CYMMBI, IPOM3BEAEHUS, YACTHOTO M KOMIIO3ULMU JABYX (DYHKIIMH,
3HATh MPOU3BOHbIEC FTTEMEHTAPHBIX (DYyHKIIHIL;

UCIIOJIb30BaTh T€OMETPUYECKHI U (PU3UUECKUI CMBICT IPOU3BOIHOM JUIs peILICHHs 3a/1a4.

MHuoxecTBa M JIOTHKA:

cBOOOJIHO ONEPUPOBATH MOHATHIMU: MHOXKECTBO, OIIEpallMM HaJl MHOXKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar [jisl ONUCaHMs PEealbHbIX IMPOLECCOB U
SIBJICHU, TIPY PEIICHUH 3a/1a4 U3 APYTUX yUYEOHBIX MPEIMETOB;

CBOOOJTHO OTEPHUPOBAThH MOHATUSMU: ONpEACICHHE, TEOpEMa, YPaBHEHHE-CIIEICTBIE, CBOHCTBO
MaTEMaTUYECKOT0 00BEKTa, J0KA3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUSI M HEPABEHCTBA.

K xoniy o0yuyenus B 11 kiaacce oOyyaromuics MOMYYUT CIEAYIOLIME NPEIMETHBIE PE3yIbTaThl
10 OTACNBHBIM TeMaM paboyeil mporpaMMbl y4eOHOro Kypca «Anredpa M Hayalla MaTeMaTHYeCKOTrO
aHaIIU3a»:

Yuciia ¥ BLIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUSAMM: HAaTypaJbHOE M 1LIE€J0€ YMCIIO, MHOYKECTBA HAaTYpaJbHBIX U
LEJIBIX YHCET, UCIIONIb30BaTh Mpu3Haku AenumocTH 1enbix unces, HOJl 1 HOK HarypanbHbIX ymcen ams
peleHus 3a/1a4, IPUMEHSTh aropuT™ EBKina;



CBOOOJHO OINEpPUPOBATh MOHSATHEM OCTaTKa MO MOJIYJIIO, 3alUCBhIBATh HATypalbHbIE YUCIIA B
Pa3IUYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOIHO OMEPHPOBATH MOHITHIMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMITJIEKCHBIX UYHCEN,
MPEJCTABIATh KOMIUIEKCHBIE YHCIa B alNreOpandeckoil M TPUTOHOMETPUYECKOH (hopMe, BBINOIHATH
apudmeTnyecKre onepany ¢ HUMU ¥ U300pakaTh Ha KOOPIMHATHON TIIOCKOCTH.

YpaBHeHHUSs] U HEPABEHCTBA:

CBOOOZHO OMNEpPHPOBATh MOHSATHUSMU: HPPAMOHANBHBIE, MMOKa3aTelIbHbIe M Jorapudmmueckue
HEPaBEHCTBA, HAXOIUTh UX PEIICHUS C TOMOIIBI0 PABHOCHIIBHBIX MIEPEXOI0B;

OCYUIECTBIIATH OTOOP KOPHEW MPU PEIIEHUN TPUTOHOMETPUUYECKOTO YPABHEHHUS,

CBOOOAHO  OMEpUPOBATH  TMOHSATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO, IMPUMEHSTH
HeoOxouMBbIe (DOPMYITBI IJIsl PEIICHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: CHCTEMa W COBOKYITHOCTh ypaBHCHHWH W HEPaBEHCTB,
PaBHOCWJIbHBIE CHCTEMbl M CHCTEMBI-CIEACTBHS, HAXOAWUTh pEIIEHUSI CHUCTEMBl U COBOKYIHOCTEH
paloHaIbHBIX, UPPALMOHABHBIX, TTOKA3aTENbHBIX U JIOTApU(MUIECKIX YPaBHEHUN U HEPABEHCTB;

pemarh  palWoHaNbHBIE, HPPANHOHANBHBIE,  IMOKa3aTelbHBbIC,  JIOTAPU(DMUYCCKUE |
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOYJIH U TIapaMeTPhI;

NPUMEHATh Trpa@UuecKre METOAbl Ui pEIIeHUs YpaBHEHHHM M HEpPaBEHCTB, a TaKXke 3ajad ¢
napameTpamu;

MOJICTIMPOBATh PEaTbHBIC CUTYAIlMH HA SI3BIKE aITeOpBI, COCTABIATH BBIPAKEHUS, YPAaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI 110 YCJIOBHUIO 3aJIa4, UCCIIEIOBATh IIOCTPOCHHBIE MOJICNIN C UCIIOIh30BAHUEM
anmnapara anreOpbl, HHTEPIPETUPOBATD MOJIYUECHHBIH pe3ybTar.

DOYyHKIUHN U TPaQUKH:

CTPOUTH TpadKi KOMIIO3UIIMKA (PYHKIIHIA C TTIOMOIIBIO AJIEMEHTAPHOTO HCCIIET0BAHUS U CBOWCTB
KOMITO3UIIUH IBYX (DYHKIIHIA;

CTPOHTH TEOMETPHUYECKUE 00pa3bl ypaBHEHUI M HEPABEHCTB Ha KOOPAWHATHOH IJIOCKOCTH;

CBOOOJTHO OTEpUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUICCKUX (YHKIIUIA;

MPUMEHATH QYHKINU AJI1 MOACTUPOBAHUS M UCCIIEIOBAHUS PEATbHBIX MPOIIECCOB.

Hauyana maTeMaTH4eCcKoOro aHajmu3a:

UCTIONIB30BaTh MPOU3BOAHYIO ISl HCCIIEI0BAHUS (PYHKIIMM HA MOHOTOHHOCTH M DKCTPEMYMBI;

HaXOAUTh HauOOJbIIIeEe U HAaUMEHbIlIee 3HaUeHHsI (PYHKIIMHU HEMTPEPHIBHON HA OTPE3KE;

UCIIONB30BATh MPOU3BOIHYIO JII HAXOXKIACHHS HAWIYUIIero PElIeHUS B MPUKIAJAHBIX, B TOM
YHce COLHUATbHO-)KOHOMMUYECKUX, 3aJaudax, [UId OMNpeJeNIeHHs CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTo (POpMyIIOi Wik rpaduKom;

CBOOOJHO OINEpPUPOBaTh MOHATUSAMU: MEPBOOOpa3Has, ONpeAeNEHHBIH HHTErpall, HaXOAWUTh
MepBOOOPa3HbIE dTIEMEHTAPHBIX (QYHKIUI U BBIYUCIATE UHTErpal o hopmyne HeroTona-JlelOHua;

HAXOJWTH IJIOMIAN TIOCKUX GUTYP U 0OBEMBI TEJ C TOMOIIBIO0 UHTETPAIa;

UMETh TMPEJCTaBICHHE O MaTeMaTHYeCKOM MOJCITUPOBAHUKA Ha TMPHUMEPE COCTABICHHUS
nudepeHIaIbHBIX YPAaBHCHH;

peliath TpPUKIATHBIE 3aJa4d, B TOM YHCIIE COLMAIbHO-d)KOHOMUYECKOTO M (PU3MUecKOoro
Xapaktepa, CpeICTBAMH MaTEMaTHIECKOTO aHAIH3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

MHO0X€eCTBO IeHCTBUTEILHEIX YHCEI.
MHuorouwiensl. PanmonanbHble ypaBHEHUS U
HepaBeHCTBAa. CHCTEMBI IMHEHNHBIX
YpaBHEHUU

Oynkuun u rpapuku. CreneHHas QyHKIHS C
L[eJIBIM TIOKa3aTeNeM

Apudmernueckuii KOpeHb N-0il CTENEHH.
WppannonanbHble ypaBHEHUS
IToka3zarenbHas pyHkuus. [lokasarenbHble
YpaBHEHHUS

Jlorapudmraeckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHs
TpUroHOMETpUYECKHUE BBIPAXKEHUS U
yYpaBHEHHUS

ITocienoBaTeIbHOCTH U IPOTPECCUU
HenpepsiBabie pynkuuu. [IponsBoanas
IToBTOpenue, 0600LIIEHNE, CHCTEMATU3ALUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4yacoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoibHbIe
padoThI

10

IIpakTHYecKue
padoTbI

DJICKTPOHHBIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl



11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

HccnenoBanue GyHKIHIA C TTOMOIIBIO
MPOU3BOAHOMN

[lepBooOpa3Hast 1 UHTETpal

I'paduku TpuroHOMETPUUECKUX (PYHKITUH.
TpuroHomerpuveckrne HepaBEHCTBA

HppanmonanbHeie, MoKa3aTeIbHbIE U
norapupMUIECcKIe HEPABEHCTBA

KommnekcHsle uncna
Harypasbnsle u niensie yucna

CucreMsl paliiOHaNIbHBIX, HPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUNU

3aa4y ¢ napaMmeTpamu

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AITUS
3HAHUHN

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoibHbIe
padoThI

10

IIpakTHYecKue
padoThI

DJIeKTPOHHbBbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl
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