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HOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anrebpa W Hayajla MaTeMAaTUYECKOTO aHAIM3a» SBISETCS OJHUM U3 Hamboiee
3HAYUMBIX B MPOTPaMME€ CpeIHEro o0mero oopa3oBaHus, MOCKOIbKY, C OAHOW CTOPOHBI, OH 00eCIeYrBaeT
MHCTPYMEHTAIbHYIO 0a3y N U3YYEeHHUS BCEX €CTECTBEHHO-HAYyYHBIX KYpCOB, a C JPYroil CTOPOHBI,
(bopmupyeT JToruyeckoe U a0CTPAKTHOE MBIIUICHHE 00YyUJaIONIMXCs Ha YPOBHE, HEOOXOIUMOM JJIsi OCBOCHHSI
nHPOPMATHUKH, OOIIECTBO3SHAHUS, HCTOPUH, CIOBECHOCTH W JPYrUX IUCHHMIUIMH. B pamkax TaHHOTO
y4yeOHOro Kypca oOyd4alolluecsi OBJIQJICBAIOT YHHBEPCAJIbHBIM S3BIKOM COBPEMEHHON HAyKH, KOTOpas
dbopMynupyeT CBOM TOCTHXKEHUS B MaTeMaTU4ecKoi popme.

VY4eOHbIil Kypc anreOpsl M Hauajdl MAaTeMaTHYECKOro aHaln3a 3aKJIaJblBa€T OCHOBY /ISl YCHEIIHOTO
OBJIAJICHUS 3aKOHAMH (DM3UKU, XUMHHU, OMOJIOTHH, TOHUMAHUsI OCHOBHBIX TCHICHIMN Pa3BUTHSI YKOHOMHKH
U OOIIECTBEHHOW J>KW3HM, IMO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX HUGPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BAaTh UX JJIS albHeHIIero oopazoBanus 1 B MOBCEAHEBHON KU3HHU. B TO
K€ BpeMsl OBJIaJIeHNE a0CTPAKTHBIMHU U JIOTUYECKU CTPOTUMH KOHCTPYKIUSAMHE aareOpbl 1 MaTEMaTHIECKOTO
aHaIM3a pa3BUBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBATh
YIBEPXKACHUS C TOMOINBIO HHAYKIIMM W pPacCykKaaTh JEAYKTHBHO, HCIIONB30BaTh 0000IIeHnEe W
KOHKpETH3aI1Io, a0CTparupoBaHue U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xozxe usyudenus yueOHOTrOo Kypca «Anrebpa M Hayana MaTeMaTUYECKOTO aHAIHM3a» OO0y4arolIuecs
[I0JIy4alOT HOBBIM OIBIT PEUIeHMs] NPUKIAIHBIX 3a7ad, CaMOCTOSTEIBHOIO MOCTPOCHHUSI MaTeMaTUYECKUX
MOJIEJIE peallbHbIX CHUTYyalllil, MHTEPIpPETAlUHU IOJYyYEHHBIX pEIICHUH, 3HAKOMSTCS C MpUMEpaMu
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJE, HAYKE M MCKYCCTBE, C BBIAAIOLIMMUCI MAaTEMaTUYECKUMHU
OTKPBITHSIMU U UX aBTOPAMH.

VY4eOnblil Kypc 001a1aeT 3HAUNTELHBIM BOCITUTATEIIBHBIM ITOTEHIIMAIOM, KOTOPBIA Pean3yeTcs: Kak
yepe3 ydeOHBI Marepual, CIoCOOCTBYIOMIMI (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U Yepes
cnenuuKy y4eOHON JAedaTenbHOCTH, TpeOyromeld MPOJOIKUTENFHON KOHIIEHTpPAllMM BHHMAHMUA,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ysbTar.

B ocHoBe wmeromuku oOydeHHs anreOpe W HayalaM MaTeMaTHYeCKOro aHaM3a JIKUT
JeSITeTbHOCTHBIN MPUHIUT 00y4eHUSI.

B crpykrype yueOHOro kypca «Anredpa M Hayala MaTEeMAaTUYECKOTO AaHANM3a» BBIICICHbI
CIIeyIoIINe CoAepKaTeIbHO-MeToinYeckue auHuM: «Yuciaa u BelUucIeHUs, «DyHKIUU U TpaQUKU»,
«YpaBHEHUsT M HepaBeHCTBa», «Hawana maremarmyeckoro ananusa», «MHOxecTBa M Jioruka». Bce
OCHOBHBIE COJIEP/KATEIbHO-METOANMUECKUE JIMHUM H3y4aloTCsd Ha MPOTSIKEHUM JBYX JIET OOy4eHHUs Ha
YpOBHE CpelHero oOIiero oopa3oBaHus, €CTECTBEHHO IOMOJHSS APYr Ipyra U IMOCTEINEHHO HACHIIIAsCh
HOBBIMU TE€MaMHU U pazfenaMu. JlaHHBINA y4eOHBIN KypC SBISETCS UHTETPATUBHBIM, TOCKOJIBKY OObEIUHSICT
B ce0be coaep)kaHWE HECKOJbKHX MAaTeMaTH4YeCKHX JWUCIUIUINH, TaKuX Kak anredpa, TPUTOHOMETpH,
MaTeMaTUYeCKUI aHallu3, TEOpHUsT MHOXKECTB, MaTeMaThyeckas Jjoruka u apyrue. Ilo mepe Toro kak
oOyuaroluecs: OBIIaJeBalOT BCE OoJiee MIMPOKMM MAaTEMAaTUYECKUM amnmapaTroM, Y HUX IOCIIEN0BATEIbHO
dbopMHUpyeTCs. U COBEpIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYECKyl0 MOJENb pealbHOM CHUTYyalluH,
NPUMEHSTh 3HAHWS, TIIOJyYEeHHBIE NPHU H3YYCHHH Y4YeOHOTro Kypca, IJsl pPELICHHS CaMOCTOSTEIbHO
chopMyITMPOBAHHON MaTEeMAaTUYECKOM 3a/1a4H, a 3aTeM HHTEPIIPETHPOBATH CBOW OTBET.

CopepxarenbHO-MeTOIMYeCKas JIMHUA «YKcla U BBIYUCICHUS» 3aBeplIacT (OPMUPOBAHNE HABBIKOB
UCIOJIb30BaHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOE ObLIO HAYaTO HAa YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMUsL.
Ha ypoBHe cpemnero obmero oOpa3oBaHusi 0coboe BHUMaHUE yaensercss (HOPMUPOBAHHIO HABBIKOB
palMOHATIBHBIX BBIYMCICHH, BKJIIOYAIOMIMX B Ce0sl MCIOJIB30BAHWE DPA3IMYHBIX (OPM 3alUCH YHMCIA,
YMEHHE JIelaTh MPUKUIKY, BBIIOIHATH NPUOTUKEHHBIE BBIUMCICHUS, OLCHUBATh YHCIIOBBIC BBIPAXKCHUS,
paboTaTh ¢ MaTEMAaTHUYECKUMU KOHCTAHTaMU. 3HAKOMbIE 00Yy4aroIIMMCS MHOKECTBA HaTYPaJbHBIX, IEIbIX,
palOHAIbHBIX U JEHCTBUTENBHBIX YUCEN JOMOJIHSIIOTCS MHOYKECTBOM KOMILJIEKCHBIX unced. B kaxaom u3
3TUX MHOXECTB pPacCMaTPUBAIOTCSI CBOMCTBEHHbIE €My CHEHU(PUYECKHE 3aJaud U OINEepaluu: JIEJICHHUE
HaIeJIO, ONEPUPOBAHUE OCTAaTKAaMU Ha MHOXKECTBE IIENIbIX YHUCEN, OCOOble CBOMCTBA PALMOHAIBHBIX H
UPpALMOHANILHBIX YHCell, apu(METHUECKHUE ONEpalliy, a TaKKe M3BJICUCHUE KOPHS HATYpalbHOH CTENEeHH



Ha MHOKECTBE KOMIUIEKCHBIX uucell. biiarogaps mociaenoBaTeIbHOMY PacUIMPEHUIO Kpyra MCIOJIb3yEeMbIX
qucel U 3HAKOMCTBY C BO3MOXKHOCTSIMHM HX NPUMEHEHUs JUIsl PEeLIeHMs Pa3IM4HbIX 3a7ad (pOopMHUpYeTCs
IIPE/ICTAaBICHUE O €IMHCTBE MAaTEMaTHUKU KaK HayKd U €€ poJIM B MOCTPOCHUM MOJENIEH peaJlbHOro MHpa,
IIMPOKO MCTIONIB3YIOTCS 0000IeHNe M KOHKPETH3aLIUI.

Jluaua «YpaBHEHMS U HEPABEHCTBA» pEAM3yeTCss Ha NPOTSHKEHHMM BCEro OOydeHHUs Ha YpOBHE
cpeaHero oOero odpa3zoBaHUs, MOCKOJIbKY B KaxaoMm paszene IlporpamMmel ImpeaycMOTpPEHO pelieHHe
COOTBETCTBYIOIIMX 3a7ad. B pesynbraTe oOydaromiyecs OBIIAACBAIOT PA3JIMYHBIMA METOJAMH PEIICHHS
panroHAIBHBIX, HPPAIIMOHABHBIX, TOKA3aTENbHBIX, JOTApU(PMUUECKAX U TPUTOHOMETPUYECKIX YPaBHEHHUH,
HEPABEHCTB M CHUCTEM, a TakKe 3aJad, CcoAepKaliux mnapamerpsl. llomyueHHble yMEHHsA HIMPOKO
UCIOJIb3YIOTCS NPU UCCIIEAOBAaHUM (QYHKIMHA C MOMOILBIO POU3BOJHOM, TP PELICHUHU MPHUKIAIHBIX 33734
U 3ajla4 Ha HaXOXJ/IeHUEe HauOOJbIINX U HAUMEHbLINX 3HaUeHUH (GyHKUMU. JlaHHAs copeprkaTelibHas JIMHUS
BKJIIOYAaeT B celsi Takke (HOpMUPOBAHHE YMEHHH BBIIOJIHATH pacd€rel Mo (opmynam, mpeoOpa3oBaHUs
paloHaIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUECKHUX BBIPAXKEHUI, a TAK)KE BBIPAYKEHUH, COAEPKAIINX
crereHd M Jjorapudmel. biarogaps usyueHuro anreOpanyeckoro marepuana IMPOUCXOAUT JalibHeiiiee
pa3BUTHE QITOPUTMUYECKOTO W aOCTPAKTHOTO MBIIIICHUS OOyYaromuxcs, (QOPMHUPYIOTCS HABBIKU
JENYKTUBHBIX PACCYXICHHUM, paOdOThl C CHUMBOJIbHBIMH (OpMaMu, IPEICTaBICHHUS] 3aKOHOMEPHOCTEU U
3aBUCUMOCTEH B BHJI€ PaBEHCTB M HepaBeHCTB. AureOpa npezmyiaraeT 3¢(eKTUBHbIE MHCTPYMEHTHI IS
pelIeHNs IPAaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HarJIsSAHO JEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
S3bIKa HAYKU.

ConepxarenbHo-MeToandeckas JuHUAA «DYHKIMH U TpadUKW» TECHO MEPEeIUIeTaeTCs C JIPYTHMMHU
JUHUSAMH Y4eOHOTO Kypca, IMOCKOJBKY B KaKOM-TO CMBICIE 3a1aT IOCIEeNOBATEIbHOCTh H3YYEHUS
Mmatepuana. M3yyeHue creneHHo, Moka3aTesbHOM, JorapuMUUEcKOl U TPUTOHOMETPUYECKUX (YHKIUH,
UX CBOWCTB M rpauKOB, UCHOJIb30BaHUE QYHKUMHN JUIs pelleHHs 3a/1ad U3 APYruX y4eOHBIX MPEeIMETOB U
peaJIbHOM JKU3HM TECHO CBSI3aHO KaK C MaTeMaTHYECKHMM aHaJIM30M, TaK M C PELICHHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Ooibllioe BHUMaHME yaensercss (GOPMHUPOBAHHUIO YMEHHS BBIpaXaTb (OpMyliaMu
3aBHCHUMOCTH MEXJly pa3IMuHbIMU BEJIMUMHAMU, UCCIIEA0BATH MOJIyUYeHHbIE (YHKLNHU, CTPOUTH UX IPadUKH.
Marepuan 3TOH COAEpKATEIBHOM JIMHMM HAlEIeH Ha pa3BUTHE YMEHMW M HAaBBIKOB, IO3BOJIAIOIINX
BBIP)XaTh 3aBUCHUMOCTH MEXIy BEIMYMHAMHU B PazINYHONW (opMe: aHATUTHYECKOH, rpaduyeckord u
cioBecHO. Ero wusydyeHue crnocoOCTBYEeT Ppa3BUTHIO aJITOPUTMHUYECKOIO MBIIUIEHUS, CHOCOOHOCTH K
0000I1IEHUI0 ¥ KOHKPETU3AIUH, UCTI0Ib30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHuAA «Hadana mMaTeMaTnyeckoro aHajan3a» MO3BOJISET CYLIECTBEHHO PacIIUPHUTh
Kpyr Kak MaTeMaTHYeCKHWX, TaK W NPUKIAJHBIX 3a7ad, JOCTYMHBIX OOy4YaloMMMCS, TaK KaKk y HHX
MOSIBIISICTCSI  BO3MOXKHOCTH CTPOHMTH TpaQUKH CIOXHBIX (QYHKUWH, ONpeneNiarTh WX HauOONbIINEe U
HaUMEHBLINE 3HAYCHMs], BBIUUCIAThH IUIOMAAU (GUIryp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH M YCKOPEHUS
npoueccos. [laHHas copepKaTebHas TMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHUS MAaTEMATUYECKUX
MOJIENIEN peanbHbIX CUTYyallUi, MMO3BOJISIET HAXOAUTh HAWJIydyllee pPELICHUE B MPUKJIAJAHBIX, B TOM UHUCIE
COIMAIIbHO-)KOHOMHYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHAJIM3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOIO, (pOPManIbHO-JIOTMUECKOTr0 U KPEaTUBHOI'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUMN
pacrio3HaBaTh IPOSBICHUS 3aKOHOB MAaTEeMAaTUKU B HayKe, TEXHUKE U McKyccTBe. OOyuaronyecs: y3HarT O
BBI/IAIOILMXCS] PE3YJIbTAaTaX, OJIYYEHHBIX B X0/I€ pa3BUTHs MaTeMaTHUKU KaK HayKu, U 00 UX aBTOpax.

ConepxatenbHO-MeToAnYecKas JTHHUs «MHOXeCTBa U JIOTUKA» BKIIOYAET B C€0Sl 3JIEMEHTHI TEOPUU
MHO>KECTB M MaTEMaTHYECKON JIOTMKU. TeOopeTMKO-MHOXKECTBEHHBIE IPEICTABICHUS ITPOHU3BIBAIOT BEChH
KypC HIKOJIBHOM MaTeMaTHKH U IIpeJylaraloT Hanbosee YHUBEPCAIbHBIN S3bIK, 00bEAUHSIOLINNA BCe pa3ieibl
MaTEMaTHKU U €€ MPUIIOKEHNUN, OHU CBA3BIBAIOT Pa3Hble MaTEMATUUYECKUE TUCUUIUIMHBI U UX MPUIOKEHUS B
enuHoe nenoe. [103ToMy BaXHO 1aTh BO3MOKHOCTH 00ydYaronIeMycsi TOHUMATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK COBPEMEHHOM MAaTEMAaTUKHM U MCIOJIb30BaTh €ro I BBIPAXEHUS CBOUX MBICIEH. J[pyruM BaskKHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKH cJelyeT NpU3HaThb CBOWMCTBEHHYIO €H CTpPOrocTb OOOCHOBaHUHN U
CIIEJOBAHME OIPENEIEHHBIM IIPAaBWJIAM IIOCTPOCHMS JI0KA3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTAMH



MaTEeMaTUYECKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIUICHUSI O0YUYAIOIIUXCS, TO3BOJISIET UM
CTPOUTH CBOW PACCYKIICHUS Ha OCHOBE JIOTHUECKUX MPaBUII, POPMHUPYET HABBIKA KPUTUYCCKOTO MBIIILJICHHUS.

B yueObHOM Kypce «Aurebpa W Hadajga MaTEMaTHYECKOTO aHalu3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOTO MOJICIIMPOBAHMS, KOTOpPBhIC TPHU3BAaHBI CIOCOOCTBOBAaThH (POPMUPOBAHUIO HABBIKOB
MOCTPOCHHSI MOJICTICH PeaJIbHBIX CUTYAIIHid, UCCIICAOBAHUS ATUX MOJIENICH C TOMOIIBIO arnapara areOpbl U
MaTEeMAaTUYeCKOT0 aHalli3a, WHTEPIpPETAIlMH TOJYYCHHBIX pPe3yJbTaToB. Takue 3aJaHusl BIUICTCHBI B
KOKIBIA U3 Pa3/Ie]iOB MPOTPAMMEI, MIOCKOJIBKY BECh MaTepran y4eOHOTro Kypca MUPOKO HCIIOIB3YeTCs IS
pelIeHUs MPUKIAJAHBIX 3a1a4d. [Ipu penieHun peaybHBIX MPAKTHYECKUX 3a7ad OOyJarolIuecs pPa3BHUBAIOT
HaAOJIIOAAaTEIbHOCTh, YMCHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BaTh aHAJIOTHIO,
00001IaTh M KOHKPETH3UPOBAaTh NpoOieMy. JleaTenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHHUSI
NPUKIAJHBIX 33/1a4 OpraHU3yeTCs B Mpollecce M3y4YeHHs BCEX TeM y4eOHOro Kypca «AnreOpa ¥ Havaia
MaTEeMaTHYeCKOTO aHAIIA3ay.

Ha uzyuenue yueOHOro Kypca «Anredpa u Hayajga MaTeMaTHYECKOTO aHaJIN3a» OTBOIUTCS 272 yaca:
B 10 kmacce — 136 vyacoB (4 4aca B Henenmio), B 11 kimacce — 136 yacoB (4 yaca B HEJEI0).



COAEPKXAHUE OBYUEHUS

10 KJIACC

Yuciia ¥ BbIYUCICHUSA

Pammonanbhple  uyncina. OOBIKHOBEHHBIE M JECATUYHBIE JpOOU, MPOLEHTH, OECKOHEUHbIE
nepuonudeckue apoou. [Ipumenenue qpodeit 1 MPOLUEeHTOB AJIs PEIICHUs TPUKIIAJIHBIX 33124 U3 Pa3THIHBIX
OTpacjel 3HaHUU U peabHOU KU3HU.

JlelicTBUTENbHBIE YKCia. PalnnoHanbHble M UppalMOHAIbHBIE YHCIa. ApU(PMETHYECKHE ONepaliu ¢
JNEeUCTBUTENBHBIMU YHCIaMUd. Moaynb JAEeHCTBUTENBHOIO 4YMciaa M ero cBoicTBa. [IpuOmmxEéHHbIE
BBIUHCIICHUS], IPaBUIa OKPYIJIEHUS, IPUKHU/IKA U OIICHKA Pe3yJIbTaTa BbIYUCICHUI.

Crenenb ¢ nenbiM nokasareneMm. bunom Heiorona. Mcnonbs3oBanue noaxondieil Gopmbl 3anucu
JNEHCTBUTEIBHBIX YACEN IS PELICHMs] IPAKTUYECKUX 3a/1a4 U IIPEICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHON CTENIEHH U €ro CBOMCTBA.

CreneHb ¢ pallMOHaJIbHBIM [TOKA3aTEIEeM U €€ CBOWCTBA, CTENEHb C JEMCTBUTEIbHBIM [10KA3aTEIEM.

Jlorapudwm gucia. CoiicTsa siorapudma. J[eciTHIHbIC 1 HATypaTbHBIC JIOTAPUDMBI.

CuHyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC M ApKTAaHI'€HC
YKCJIOBOTO apryMeEHTa.

YpaBHeHNSI 1 HEPABEHCTBA

ToxnectBa M TOXKAECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHS. PaBHOCHIIbHBIE
YpaBHEHUSI U ypaBHEHUs-CleCTBUSA. HepaBeHCTBO, pellieHne HEpaBEeHCTBA.

OCHOBHBIE METO/bl pEIIeHUs LEeNbIX U JpOOHO-pallMOHAIBHBIX YpaBHEHUH U HEpaBEHCTB.
MHorowieHsl OT OJHOM MEpEeMEHHOH. JleneHne MHOrowieHa Ha MHOTOWIEH ¢ octatkoMm. Teopema besy.
MHorouieHsl ¢ nenbiMu Kodpdunuentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKALLMX CTEEHH U KOPHHU.

WppanumonanbHele ypaBHeHUs. OCHOBHBIE METOBI PEIIEHUS UPPALIMOHAIBHBIX YPAaBHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHUSI I0KA3aTEIbHBIX YPABHEHHUI.

[IpeoOpa3oBanue BBIpAKESHH, COACPIKAIIHNX JIOTAPU(MBIL.

Jlorapudmmueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS JIOTapU(MUIECKAX YPABHEHHIA.

OcHoBHbIE TpUroHOMeTpHueckue ¢opmyibl. IIpeoOpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUI.
Pemenuie TpUroHOMETPUUYECKUX YPABHEHUIA.

Pemenue cucreM nuHENHHBIX ypaBHEHUN. Marpuia cuctembl JUHEHHBIX ypaBHeHUH. Onpenenurenb
MaTpUllbl 2X2, €ro TIeOMETPUYECKUH CMBICI M CBOICTBAa, BBIYMCICHUE €ro 3HAYEHUS, NPUMEHEHHE
OIIPEACIUTENS U1 PELIECHUS CUCTEMBI JIMHEHHBIX YpaBHEHMN. PenieHune nmpukIagHbeIX 3a7ad ¢ ITOMOILBIO
CUCTEMBl JIMHEWHBIX YypaBHEHMH. IccinenoBaHue IOCTPOCHHOM MOJEIM C IIOMOLIBKO MAaTpHIl H
ONIPEACIIUTENCH.

[locTpoeHne MaTeEMaTUYECKUX MOJENEH pealbHOM CUTyallM C ITOMOLIBI0 YPABHEHUN U HEPABEHCTB.
[IpumeHeHne ypaBHEHMH M HEPAaBEHCTB K DPELICHUI0 MAaTEMAaTHYECKUX 3aJad U 3a7ad U3 Pa3IndHbIX
obJiacTeil HayKM U peaJlbHOM KU3HH.

DOyHKkuUH U rpaguku

@ynkius, cnocoObl 3amanus (yHkiun. B3anmuo obOpatrsbie ¢yaknum. Kommosuws (QyHKIuA.
I'paduk pynkunu. InementapHbie mpeodpazoBanus rpadukoB QyHKIUHN.

OOnacte ompeneneHuss W MHOXecTBO 3HaueHMM ¢ynkuun. Hymu ¢ynkuuun. IlpomexyTtku
3HaKomocTosiHCTBA. YE€rHple U HeuérHble (QyHkumuu. Ilepmogmueckue ¢ynkmmu. [IpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcUMyMbl U MUHUMYMBI (yHKIHHA. Hanbompiiee M HauMeHbIee 3HAYCHUS
(GYHKIMU Ha IPOMEXKYTKE.

Jlunelinas, kBaapaTHyHass M ApoOHO-IMHEHHass QYHKUMU. OJIEMEHTapHOE HCCIIEOBaHUE U
MMOCTPOCHHE UX IPa(HUKOB.

Crenennast GpyHKIUS ¢ HaTypaJbHBIM M IIeNBIM MOKa3ateneM. E€ coiicTBa u rpaduk. CpoiicTBa n
rpaduK KOpHS n-oi cTeneHH Kak (pyHKIK 00paTHOM CTENEHU C HaTypajIbHbIM II0KA3aTeJIEM.



[TokazarenbHas u norapudmuieckas GyHKIUHU, UX CBoicTBa U rpaduxu. Mcnonb3zoBanue rpagukon
GbyHKIUN 1715 peleHus] ypaBHeHH.

Tpuronomerpruyeckass OKpPYXHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX (DYHKIMHA YHUCIOBOrO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pealbHBIX Ipolleccax W SBICHUSX. [paduku peanbHBIX
3aBUCUMOCTEH.

Hayana maTreMaTH4ecKOro aHajm3a

[TocnenoBarenbHOCTH, CLIOCOOBI 3a/JaHUS MTOCIEA0BATEIbHOCTEN. MeTo MaTeMaTUYeCKON HHIYKIUH.
MOHOTOHHBIE U OI'PAaHUYEHHBIE MTOCIIEI0BATEIbHOCTH. VICTOpHSI BOBHUKHOBEHUS MaTEMaTUYECKOTO aHAIn3a
KaK aHann3a 0ECKOHEYHO MaJbIX.

Apudmerudeckass M TeOMETpUYECKash Mporpeccuu. beckoHeyHO yObIBarolas TeoMeTpuyecKas
nporpeccusi. CyMma  OECKOHEYHO  YOBIBAIOIIEW TEeOMETPUYECKON  mporpeccuu. JIMHEHHBIM U
OKCIOHEHIMAIBHBIA pocT. Yucino e. PopMmyna CIOXKHBIX NPOLEHTOB. lcrosb3oBaHUE NPOTrpeccuy Ui
pelIeHus pealibHbIX 3aJa4 IPUKIIATHOTO XapaKTepa.

HenpepeiBHble GyHKINU 1 UX cBOICTBA. TOYKH pa3pbiBa. ACUMOTOTHI rpadukoB GpyHKIui. CBOHCTBA
(GbyHKIMH HENPEPBHIBHBIX HA OTpe3Ke. MeTox MHTEpBAJIOB AJIsl pelIeHus] HepaBeHCTB. [IpuMeHeHne cBOMCTB
HEMpPEepBIBHBIX (PYHKIMIA U1 pelIeHus 3a/1adu.

[lepBas u BTOpas npousBojHbIe QyHKIHHU. OnpenencHUe, reOMETPUUYECKUI U (PU3NYECKUN CMBICIT
MIPOM3BOTHOM. Y paBHEHHE KacaTeIbHOU K TpaduKy QyHKITUH.

[IpousBonHble d3neMeHTapHBIX (yHKIUA. [lpowsBomHas CyMMBI, TpPOHW3BENEHUS, YaCTHOTO H
KOMIIO3ULINU (PYHKIIUH.

MHoxecTBa M JIOTHKA

MHoXxecTBO, olepaluy HaJ MHOKECTBAaMU U UX cBoMcTBa. /luarpammsl Diliiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Uil ONMCAHMUS PEANbHBIX MPOLECCOB W SBICHUW, IIPU PELICHUU
3a7a4d U3 IPYTux y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYeCKOro OOBEKTa, CIEACTBHE, J0Ka3aTellbCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUSI.

11 KUIIACC
Yuciia ¥ BbIYUCICHUSA

Hatypanbuble u nensie yucna. [lpuMeHeHne mpU3HAKOB AETUMOCTH IENBIX YHCEN, HauOOIbIINH
obmwmit nenutens (manee — HOJl) u naumensiee obuiee kpatnoe (manee — HOK), ocrtaTkoB 1mo mojyito,
anroputma EBKiuaa s peleHns 3a1ad B LENIbIX YNCIax.

KommiekcHeie uncna. Anredpandeckas ¥ TpPUTOHOMETprUIecKast (GOPMBI 3aIMCH KOMILIEKCHOTO YHCIIA.
Apudmernueckre omepanuyd ¢ KOMIUIEKCHBIMH uuciamu. l300pakeHHe KOMIUIEKCHBIX 4YHCel Ha
KOOPAMHATHOMU MI0cKoCcTH. @opMmyna MyaBpa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO yucna. [Ipumenenue
KOMIUIEKCHBIX YMCEI JUIsl pellieHusl (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHUs M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHHUI U HEPAaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUH C MOMOIIBI0 TPUTOHOMETPHUYECKON OKPYKHOCTH.
Pemenne TpuroHOMETpUYECKUX HEPABEHCTB.

OcHOBHBIE METOBI PEIICHUS OKA3aTeNbHBIX U JIOTapU(IMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHbIE METOJbl PEIIEHUS CUCTEM M COBOKYIHOCTEH pPAlMOHAIbHBIX, HPPALlUOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUH.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaAMH.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHHUIO MATEeMAaTHMYECKUX 3aJad U 3a7ad U3
pa3IMyYHbIX 00JacTel HAyKU U peaIbHOM JKU3HH, MHTEPIIPETALIMS TOTYY€HHBIX PE3yIbTaTOB.

DOyHKkuuH U rpaguku



I'papux xommosunuu ¢Qyukuuii. I['eomerpuueckue o0pa3bl ypaBHEHUIl M HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U rpahUKH.

I'paduueckue MeTOBI pelICHUS ypaBHEHUI UM HEpaBeHCTB. | paduueckre METOABI pemieHus 3a1a4 ¢
napaMeTpamH.

Hcnonb3oBanue rpaduxkoB (yHKIUHA JUIs HCCIIEAOBAaHUs IPOLIECCOB M 3aBUCHUMOCTEH, KOTOpbIE
BO3HUKAIOT IPH PEIICHUH 33124 U3 APYTHX YIEOHBIX MIPEIMETOB U PEaTbHON YKHU3HH.

Havyana maTeMaTn4yeckoro anajamusa

[IpumeHeHre NPOU3BOAHOM K HCCIEA0BaHMIO (YHKIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxaenue HauOoJIbIIero 1 HAMMEHbIIEro 3HaYeHUH HeTIpephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHOM AJI HAXOXKACHMS HAWIy4dlIEro PELIEHUs B NPUKIAAHBIX 3ajadax, It
OIpe/ieNIEeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (JOpMYJION I IpaKOM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. [lepBooOpasHbIe 37IeMEHTapHBIX (QYHKIUH.
ITpaBuia HaX0XXIEHUS IEPBOOOPA3HBIX.

Wurerpan. ['eomeTprudeckuii CMBICT HHTETpaia. Beraucienue onpenaenéHHoro naTerpaia mo Gopmyse
Herotona-Jleitonuna.

[IpuMeHeHune uHTErpana JUisi HaXOXKACHUS IUIoLael IIOCKUX GUryp U o0bEMOB IreOMETPUUYECKUX
TeNl.

[Tpumeps! pemennii auddepeHInanbHBIX ypaBHEHHH. MaTeMaTudeckoe MOJICIHPOBAHNE PEeabHBIX
MIPOIIECCOB C MOMOIIBI0 AP PEPECHIINATHHBIX YPABHCHHUI.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA M HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCcKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTH TPAXKTAHCKON TIO3UIIMHA O0YYAIOMIETOCs KaK aKTHBHOTO ¥ OTBETCTBCHHOTO YJICHA
poccUiicKOro OOIIecTBa, MPEACTaBICHWE O MaTeMAaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBICHUN, MpOIENyp TpakIaHCKOro oOmiectBa (BBIOOpPHI, OMPOCHl M JPYroe), yMeHHe
B3aMMO/ICHCTBOBATH C CONUATHLHBIMUA HHCTHUTYTAMH B COOTBETCTBHHU C MX (DYHKIUSAMU U HA3HAYCHUEM;

2) N1aTPMOTHYECKOT0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh POCCUMCKOW TPaTAHCKOW HWICHTHUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOSIIEMY POCCUHCKON MAaT€MaTHKH, IIEHHOCTHOE OTHOLIEHHE K JIOCTUKEHUSAM POCCUIUCKUX MAaTEMaTUKOB
Y POCCUKCKON MaTeMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTHKEHUN B IPYTUX HAYKAX, TEXHOJIOTHUSX,
cdepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHHE MJYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUA, 3THYECKOr0 IOBEICHUS, CBS3aHHOIO C IMPAKTHYECKUM IPUMEHEHHEM JOCTH)KEHMH HayKu H
JEeSTEILHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJIAa B TIOCTPOCHUE YCTOMYMBOTO OYyIIIETro;

4) 3cTeTHYEeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOYAsi SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, penIeHUuM, pacCyKIEeHUM, BOCHPUMMYMBOCTh K MATEMaTUYECKUM acCIlleKTaM pas3JIMYHbIX BHUIOB
HCKYCCTBA;

5) puznveckoro BOCNIUTAHUSA:

cOpPMUPOBAHHOCTh yMEHHSI TPUMEHATh MaTeMaTU4YeCKHWE 3HAHMS B HMHTEpPecax 370pPOBOTO H
Oe3omacHOTO OOpa3a JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (30pOBOC IUTAHUE,
cOaaHCHPOBAHHBIA PEXKUM 3aHITHA W OTIbIXa, pEryisapHas (Qu3uveckas aKTUBHOCTB), (U3NUYECKOE
COBEPILIEHCTBOBAHUE MPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOM IE€ITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMA:

TOTOBHOCTh K TpPYyAY, OCO3HAaHHE IIEHHOCTH TPYAOJIOOMS, HHTEpeC K pa3IuyHbIM cdepam
poecCHOHATLHOM JIeATeILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPWIOKCHHUSIMH, YMEHUE COBEpIIATH
OCO3HAHHBIN BEIOOpP Oyaymiel nmpodeccun U peain30BhIBaTh COOCTBCHHBIC KU3HCHHBIC TIJIaHBI, TOTOBHOCTH
U CcocOOHOCTh K MaTeMaTH4eCKOMY O0pa3oBaHHI0 UM caMO0Opa30BaHUIO Ha MPOTSIKEHUM BCEU KU3HHU,
TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PELICHUU PAKTUYECKUX 33]1a4 MATEMaTUYECKON HAIlpaBI€HHOCTH;

7) 3KOJIOrM4€eCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh IKOJOTHUECKON KYJIbTYphl, TOHUMAaHUE BIIUSHUSA COLUATHHO-IKOHOMUYECKUX
MPOIIECCOB HAa COCTOSIHHE MPUPOJHOM W COIMAIBLHOM Cpelbl, OCO3HAaHHE TJI0OAIBHOIO XapakTepa
AKOJIOTHYECKUX IMPOOJIeM, OpUEHTAIUs HAa MPUMEHEHHUE MaTEMaTHYECKMX 3HAHWUW IS PEIICHHUS 3aaad B
00JacTH OKpPY)KAIOWICH Cpelbl, TUTAHUPOBAHKWE IMOCTYIKOB M OIEHKA MX BO3MOXKHBIX TOCIEACTBHMA IS
OKpY>Karolleu Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIICCTBCHHON MPAKTUKK, TOHUMAaHUE MATEeMAaTUYCCKOW HAyKU Kak Cepbl YeIOBEUYECKOH JEsATSIBHOCTH,
ATanoB €€ pa3BUTUS W 3HAYUMOCTH ISl Pa3BUTHUA LMUBWIM3AIMHU, OBJIAJICHUE S3BIKOM MATEMAaTHKU M
MaTeMaTHUYeCKOW KyJIbTYpOHl Kak CPEeICTBOM IIO3HAHMS MHpA, TOTOBHOCTb OCYILIECTBIATH MPOEKTHYIO
HCCIIEA0BATENbCKYIO ACSITEIbHOCTh UH/IMBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHbIE YHHMBEPCAJIbHbIE Y4eOHbIE JeiicTBUS
ba3oBrbIe JJornyeckue aeiicTBHS:



BBISIBJIAITh U XapaKTE€PU30BaTh CYLIECTBEHHBbIE NPU3HAKKM MaTeMaTU4YECKUX OOBEKTOB, IOHSATHUH,
OTHOLICHUNA MEXAY MOHATHSIMH, (POPMYJIHPOBATH ONpEENCHHs MOHATUM, YCTAaHABIMBATh CYIECTBEHHBIH
MpU3HAK KJIACCU(PUKAIIMN, OCHOBAHHUS JIJIsl 0OOOIICHHS ¥ CPABHEHHUSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh, (OPMYJINPOBATH U NPEOOPA30BBIBAT CYKJICHUS: YTBEPAUTENbHbBIE U OTPULIATEIbHBIE,
€/IMHUYHBIE, YaCTHbIE U OOIINE, YCIIOBHBIE;

BBISIBJIAITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTUBOpeuus B (hakTax, JAHHBIX,
Ha6JIIOZ[€HI/I$[X N YTBCPKIACHUAX, ITpCAJIaratb KPpUTCPHUU AJIs1 BBISIBJICHUA 3aKOHOM€pHOCT€I>'I u HpOTHBOpGQHﬁ;

ACJIaTh BBIBOABI C UCIIOJIB30BAHHUEM 3dKOHOB JIOTUKH, ACAYKTUBHBIX 1 MHAYKTUBHBIX YMO3aKHIOquHfI,
YMO3aKJIOUEeHUH 110 aHAJIOTUH;

IIPOBOJIUTh CAMOCTOSITENIBHO JIOKAa3aTeNbCTBA MAaTeMaTHUECKUX YTBEpXKJAEHUH (mpsiMble U OT
IPOTHBHOI0), BBICTPAWBaTh AapryMEHTALMIO, MPUBOJIUTH INPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KACHUA U BBIBOJbI,

BBIOMPATH CIOCO0 perieHust yaeOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOMPAThH
HaunboJee MOAXOJAINHN ¢ YYETOM CaMOCTOSITENILHO BbIJICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarenbckue AeidCTBUS:

UCIIOJIB30BATh BOIPOCHI KaK MCCIIEAOBATEIbCKUI HHCTPYMEHT MO3HaHUA, (HOPMYIHPOBATH BOIPOCHI,
¢bukcupyoomue MnpoTUBOpeyne, npodieMy, YCTaHaBIMBaThb MCKOMOE M JaHHOE, (pOpMUpOBaTH T'MIIOTE3Y,
apryMEHTHPOBaTh CBOIO O3UIIMIO, MHEHUE;

IIPOBOAUTH CAaMOCTOSITEJIBHO CIIAHUPOBAHHBIM HSKCIIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBJICHUIO
0COOEHHOCTE MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOILECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOSITENIbHO ~ (hopMynupoBaTh O000OLIEHHS M BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOIO
HaOJII0ACHNUS, UCCIIEJOBAHUS, OLICHUBATh JIOCTOBEPHOCTD MOJIYYEHHBIX Pe3yJbTaTOB, BBIBOJIOB U 0000IIEHNUH;

IMPOTrHO3UPOBATHL BO3MOKHOC PA3BUTUC IIPOLECCA, a TAKKC BbIABUIaThb IPCAIIOIOKCHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pab6ora ¢ undgopmanmueii:

BBISIBJIATh Ae(PULUTBHI HHGOPMALIUH, JaHHBIX, HEOOXOAUMBIX U1 OTBETAa Ha BONIPOC U JUIS PELICHUS
3aJ1a4y;

BbIOMpPATh MH(OPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHAIW3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIMIO PA3IUYHBIX BUJIOB U (hOPM MpE/ICTaBICHUS;

CTPYKTYpUpOBaTh HHGOpPMALMIO, MPEACTaBIATh €€ B pPa3IMYHbIX (opMax, HUIFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh UH(POPMALIMU IO CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHHnKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIE 1eliCTBHA

Oo0wmenne:

BOCIIPUHUMATh B (DOPMYITUPOBATH CYKACHUS B COOTBETCTBHH C YCIOBUSMH U LIEISIMH OOIICHUS, SICHO,
TOYHO, 'PAaMOTHO BBIPpAXaTh CBOIO TOYKY 3PCHHUA B YCTHBIX U IMHCbMCHHBIX TCKCTAX, AaBATh IMOACHCHUS IO
X0y pelIeHus 3a1a4l, KOMMEHTUPOBATh [10JIy4YEHHbII pe3ysbTar;

B X071 OOCYX/IE€HHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOil TeMbl, MPOOIEMBbl, perraeMoit
3aaa4u, BbICKA3bIBaTh UJCH, HALICJICHHBIC HA ITIOMCK PCUICHU A, COIIOCTABJIATL CBOU CYXKACHUA C CYKACHUAMU
ApYruX YYacTHUKOB JMAJIOTa, OOHApY)KMBaTh pa3jMYUe W CXOJCTBO TO3HMIMUH, B KOPPEKTHOH (hopme
(bopMyIMpOBATh PAa3HOTIJIACHS, CBOU BO3PAXKEHUS;

IOPEICTAaBIATh  pe3yibTaThl  pelIeHHs  3aJaud, OSKCIEPUMEHTa, HCCIEAOBaHUS, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMaT BBHICTYIUICHHS C YYETOM 3aJady TPE3EHTAlMd U OCOOEHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIe yHHBepcaibHble y4eOHbIe AeiicTBHSA

Camoopranmnsanus:



COCTaBJIAITh IUIAH, aJlTOPUTM PEIICHUs 3a/layd, BHIOMpPATh CHOCOO pelieHUs ¢ y4ETOM HUMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATb M KOPPEKTHPOBATh BAPUAHTHI PEIICHUU C
y4€TOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH MHTE/IEKT:

BJIQJICTh HABBIKAMHM TI03HABATEIBLHOH pEQUIEKCHH KaK OCO3HAHUS COBEPIIACMBIX JEHCTBUA H
MBICITUTENBHBIX TPOIECCOB, UX PE3YJIbTATOB, BIAJAETh CIIOCOOaMU CaMOIIPOBEPKU, CAMOKOHTPOJISI TIpoIiecca
Y pe3yJibTaTa perieHus MaTeMaTUYECKON 3a/1a4u;

MpPEeABUICTh TPYAHOCTH, KOTOPbIE MOTYT BOSHHUKHYTH IPHU PEIICHUU 33/a4d, BHOCUTb KOPPEKTUBHI B
NesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAJACHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE pE3yNibTaTa LEIH M YCIOBHSIM, OOBSICHATH HMPUYUHBI JTOCTHXKEHUS WIIU
HEJOCTUKECHHSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.

CoBMecTHAs 1eITEJIbHOCTh:

MMOHUMATh W HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIAHOW W WHIMBHUIYAJIbHOM pabOTHI MPHU PEIICHUU
y4yeOHBIX 3a/1ay, MPUHUMATh LeJb COBMECTHOW IEsITeNbHOCTH, TUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOM
paboThI, pactpeneNaTh BUABI padboT, JOTOBAPUBATELCS, 00CYKIATh MPOIIECC W PE3yiIbTaT paboThl, 0000maTh
MHEHHS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B IPyNMoBBIX (hopMax paboThl (0OCYKIeHHS, OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U
WHBIE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPJIMHUPOBATH CBOU JACUCTBUS C IPYTUMH WICHAMU KOMAaHJBbI,
OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH
B3aHMOJCHCTBUS.

NPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kjacce oOydaromuics MOMYYUT CIEAYIOIIME MPEIMETHBIE PE3yNIbTaThl MO
OTJIIbHBIM TeMaM paboueli mporpaMMbl yaueOHOTo Kypca «Anredpa v Hayajla MaTeMaTUYECKOTO aHaTTu3ay:

Yuciaa ¥ BLIYUCIEHHA:

CBOOOJTHO ONEPHUPOBATH MOHATHSAMHU: PaAlMOHAIBHOE YHCIIO, OCCKOHEYHas Mepuoaudeckas JIpoOb,
MPOLIEHTHI, HMPPAIOHATBHOE YHCIO, MHOXKECTBA PAlMOHANBHBIX M JEHCTBUTENBHBIX YHCET, MOMAYJb
JIECTBUTEIBHOTO YHCIIA;

MIPUMEHSITh APOOH M MPOIEHTHI JUIsSl PEIICHUS MPUKIAIHBIX 33/1a4 U3 PA3IMYHBIX OTPACICH 3HAHUHA U
pEATBHOU KU3HU;

MPUMEHSTh MPHUOIMKEHHBIE BBHIYMCICHUS, MpaBUia OKPYIJICHUS, MPUKHUIKY M OLEHKY pe3ylbTara
BBIUMCIICHUH;

CBOOOJITHO OMEpPUPOBATH TMOHSATHUEM: CTENEHb C IIEJIBIM IMOKA3aTEeJeM, HMCIOJIb30BaTh MOJIXOISIIYIO
(dhopMy 3anUCH JIEHCTBUTEILHBIX YHCEI JIJISl PeIICHUS MPAKTUYSCKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpPaJIbHOMN CTETICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHAILHBIM ITOKa3aTelIeM;

CBOOOJIHO OIEPUPOBATH MOHATUSMU: JIOTapru(M YHCIIa, TeCATUIHBIC U HATYPaJIbHBIC JIOTapu(MEI;

CBOOOJTHO ONEPUPOBATH MOHATHUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHCIIOBOTO apryMeHTa;

OTIEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTAHT€HC YHCIOBOTO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH TMOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHbBIC
YpaBHEHUS U YPaBHEHUS-CIICACTBUS, pABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHbIE METOJbl PEIICHUS PalUOHANBHBIX M JIPOOHO-PALMOHAIBHBIX ypaBHEHUH,
MIPUMEHSATh METOJ HHTEPBAJIOB JIJIsl pEIICHUsI HCPABCHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATHUSMU: MHOTOWICH OT OJHOM NMEPEMEHHOW, MHOTOWIEH C IIEJIBIMU
ko3 unmeHTaMi, KOPHH MHOTOWICHA, MPUMEHSTH JCIIEHHE MHOTOWICHA Ha MHOTOWICH C OCTaTKOM,
teopeMy be3y u Teopemy Buera st pemienus 3anad;

cBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: CHUCTEMa JMHEHHBIX YpaBHEHHI, MaTpHIla, OMPEAeIUTENb
MaTpuilpl 2 X 2 W €ro reoMEeTPUYECKHUM CMBICI, HCMOJIb30BaTh CBOMCTBA oOmpenenutens 2 X 2 s
BBIYUCIICHHS] €r0 3HAYCHHS, IMPUMEHSATH ONPEACIUTENN ISl PEIICHUS CUCTEMbl JIMHEWHBIX YpPaBHEHH,



MOJICJINPOBaTh pEalbHbIE CUTyallMM C IIOMOULIbIO CHCTEMbl JIMHEHHBIX YpaBHEHHi, HCClIeI0BaTh
MIOCTPOEHHBIE MOJIENH C IIOMOLIBI0 MATPULL U OIPEAETIUTENeH, HHTEPIPETUPOBATH MOIY4YEHHBINA pe3yJIbTaT;

HCII0JIb30BaTh CBOMCTBA IEHCTBUI C KOPHSAMU JIJIsl IPpe0Opa30BaHuUsl BbIPAKECHMUI;

BBITIOJIHATE TPe0Opa30BaHUsl UYWCIOBBIX BBIPAKEHHH, COJAEPXKAIIUX CTEMEHW C PalUOHAIBHBIM
roKa3areseM;

HCIOJIb30BaTh CBOMCTBA JIOrapuMoB 11 IpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAXKEHUH;

CBOOOJTHO ONEpUpPOBaTh TOHATHAMH: HMppALMOHAIbHBIC, II0KA3aTeNbHbIE W JiorapudMuveckue
ypaBHEHHsI, HAXOJUTh UX PEIICHHs C TOMOIIbI0 PAaBHOCHIJIBHBIX TEPEXOJIOB WM OCYILECTBIISIS MPOBEPKY
KOpHEH;

IIPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJIbI JUIsl IPeoOpa3oBaHUsl TPUTOHOMETPUUECKUX
BBIPKECHU;

CBOOOJTHO OIEPHUPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHSTh HEOOXOAUMBIC
(bopMyIIBI 1715 peIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICJINPOBaTh pealibHble CUTYyallUM Ha S3bIKe ajreOpbl, COCTAaBIIATh BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA 110 YCIOBHIO 3a/la4yd, HMCCIENOBATh IMOCTPOSHHBIE MOJETH C HCIOJIB30BAaHUEM arapara
anreopshl.

DOYyHKUMH U TPAPUKU:

CBOOOJHO ONEpUpPOBATh MOHATUAMHU: (YHKLHA, CHOCOOBI 3alaHus (YHKLHH, B3aUMHO OOpaTHbIE
(byHKIMH, KOMITO3UIMA QYHKIHA, TpaQuK (YHKINH, BBEIIOIHATE dJIEMEHTapHbIE TPeoOpa3oBaHus TPapHKOB
byHKIUH;

CBOOOJTHO OIEPHUPOBATH MOHITHAMHU: 00JIACTH ONPENEICHUS M MHOXKECTBO 3HAUYCHUH (DYHKIMH, HYIIH
(GyHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJHO OIEpHUPOBaTh MOHATUAMU: UYETHBIC U HEU€THbIE (DYHKIUM, NEepuoguuecKue (QyHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (PYHKIIUM, MAKCUMYMBI 1 MUHUMYMBI ()YHKIIUH, HAaUOOJIbIIIee U HAUMEHbIIIEe
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: CTENEHHAs (YHKLHMSA C HATypaJbHbIM U LEJBIM IOKa3aTeleM,
rpaduK cTerneHHoN (YHKLUMU C HaTypajlbHbIM U LIEJbIM IOKa3aresneM, rpaduk KOpHsS n-od CTENeHM Kak
(byHKIMM 00paTHOH CTENEHH ¢ HATYypAJIbHBIM MTOKa3aTeseM;

ONEpPUPOBATh TMOHATHSMHU: JIMHEHHAas, KBaJgpaTU4Has M JpOOHO-TMHEWHas (YHKLUH, BBIIOIHSITH
3JIEMEHTApPHOE MCCIIEJOBAHNE U TOCTPOEHHUE UX I'PaUKOB;

CBOOOJHO ONEpUpOBaTh MOHATUAMU: MTOKa3aTelbHas U Jorapudmuyeckas GyHKLNHU, UX CBOMCTBA U
rpad UKy, UCIOIB30BATh UX TPAPUKH [T PEIICHHUS YPAaBHEHHIA;

CBOOOJHO  ONEpUPOBATh  MOHATHSAMH:  TPUTOHOMETPHYECKAsh  OKPY)KHOCTb,  ONpEACIICHHE
TPUTOHOMETPUUYECKUX (PYHKIIMUN YHUCIOBOTO apryMEeHTa;

UCNOJb30BaTh Tpaguku (QyHKUIUH [UIs UCClIeI0BaHMs IMPOLECCOB M 3aBHUCUMOCTEH NpU peIIeHUU
3aad U3 JIPYTUX Y4eOHBIX MPEIMETOB M PEeajbHON JKMU3HH, BBIpAXaTh (OPMYJIaMH 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU;

Hayana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO ONEepUpOBaTh HMOHATHUAMM: apupMeTHUYecKas U reoMeTpudecKas Mporpeccus, 6eCKOHEUHO
yOBIBaroIas reoMeTpuyecKasl MpOrpeccHsi, JTUHEHHBIA M SKCIOHEHIMAIBHBIA pOCT, (OpMyNa CIO0KHBIX
MIPOIICHTOB, UMEThH MPEJCTABICHHE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUH [T PELICHUs PealbHbIX 3ajau MPUKIIAHOTO XapaKTepa;

CBOOOJIHO ONIEpUpPOBaTh NOHATUSAMMU: TOCIEJOBATEIBHOCTh, CIOCOOBI 3aJjaHUs 11OCIIeA0BATENbHOCTEH,
MOHOTOHHBIE ¥ OTPaHWYEHHBIC IOCIEIOBATEIHLHOCTH, MOHMMATh OCHOBBI 3apOXKIACHUS MATEeMaTHYECKOTO
aHaJIM3a KaK aHaju3a OSCKOHCYHO MaJIbIX;

CBOOOJHO ONEpUpOBaTh MOHATUAMU: HENpepbIBHbIE (YHKIMH, TOYKM pa3pbiBa rpaduka (QyHKIUH,
acCUMMNTOTHI rpaduka QyHKINHU;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIMs, HENpepblBHAS Ha OTpe3Ke, NPUMEHSTh CBOICTBa
HETPePBIBHBIX (DYHKINIA U1 PEIICHUs 3a7ad;



CBOOOJHO OIEpPUPOBATH IMOHATUAMU: TepBasi M BTOpas MPOU3BOAHbIE (DYHKIMM, KacaTeiabHas K
rpaduky GyHKIUY;

BBIUUCIIATh IPOU3BOAHBIE CYMMBbI, MPOU3BEACHHUS, YACTHOTO U KOMIIO3ULMHU ABYX (YHKIUH, 3HATh
IIPOM3BOIHBIE AIEMEHTAPHbBIX (PYHKLNI;

UCIOJIb30BATh T€OMETPUUYECKUM U (PU3NUECKUI CMBICI MPOU3BOIHOM /IS peIlieH s 3a/1ay.

MHoxecTBa M JIOTHKA:

CcBOOO/IHO ONEPUPOBAThH MOHATUSMU: MHOKECTBO, OIIEpallMU HaJl MHOKECTBAMU;

HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar i ONHUCaHUs pealbHbIX IIPOLECCOB U ABJICHUH,
IIPU PELICHUH 331a4 U3 JPYTUuX y4eOHbIX IPEIMETOB;

CBOOOJHO ONEpUpPOBaTh HOHATUSAMM: OIpENeIEHUue, TeopeMa, ypaBHEHHE-CIEICTBUE, CBOWUCTBO
MaTeMaTH4YeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

K konmy obyudenus B 11 kiacce 00y4aromuiicst OTYYUT CIEAYIOUINE MPEAMETHBIE PE3YJIbTaThl MO
OTIENBHBIM TeMaM paboydeill mporpaMMbl y4eOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTUIeCKOrO aHaIH3ay:

Yuciia 1 BbIYUCICHUSA:

cBOOO/IHO ONEPUPOBATh NOHIATUSAMHU: HaTypalIbHOE U LEJI0E YUCII0, MHOKECTBA HATYPAJIbHBIX U LIEIBIX
4lCell, UCI0JIb30BaTh NMpu3Haku aenumoctu nenbix yucen, HOJ n HOK naTypasibHbBIX uncen A pereHus
3aJa4, IPUMEHATh alroput™ EBkinnna;

CBOOOJHO ONEpUpPOBaTh IOHATHEM OCTAaTKa IO MOJIYJIO, 3alUChIBaTh HATypalbHbIE YHUCIA B
Pa3IMYHbIX MO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CcBOOO/IHO ONEpUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX YMCEI,
MIPEJICTaBIATh KOMIUIEKCHBIE YWCIa B aJreOpandyeckod M TPUTOHOMETPUUYECKOH (opMe, BBINOIHSTD
apupMeTHyeCcKe ornepaluy ¢ HUMU 1 H300pakaTh Ha KOOPIMHATHOM IIIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJTHO ONEpUPOBATh TOHATHAMH: HMpPpALMOHAIbHBIC, IIOKa3aTeNbHbIE W JiorapudMuieckue
HEPAaBEHCTBA, HAXOJAUTh UX PELIEHUSI C TOMOLIbIO0 PABHOCUIIbHBIX [1EPEXO/I0B;

OCYLLECTBIISATh OTOOP KOPHEH NpH pellieHMH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHATh HEOO0XOAUMBIE
(bopMyIIBI 1715 peIIeHHs] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO OINEpPUPOBATh TMOHATHSAMM: CHUCTEMAa M COBOKYINHOCTb YPaBHEHHUI M HEpPaBEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI M CUCTEMBI-CICJCTBUS, HAXOAWUTb PEUICHUS CUCTEMBI U COBOKYIHOCTEH
palMOHAIBHBIX, UPPALIMOHATBHBIX, TOKA3aTEJIbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pearb panuoHajbHbIE, UppaLMOHAIIbHBIE, [I0Ka3aTelbHbIE, JorapupMuIEcKue U
TPUTOHOMETPUUECKHUE YPABHEHHUS U HEPABEHCTBA, COJEpIKAINEe MOAYJIHM U IapAMETPhL;

IPUMEHATh TIpaduyeckre MeTOJbl JUIsl peIleHUs YpaBHEHUH U HEpaBeHCTB, a TaKXe 3ajady c
napaMmeTpamy;

MOJIETIMPOBaTh pPEaJbHbIE CUTyallUM Ha S3bIKE aureOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA M UX CHCTEMBI IO YCJIOBMIO 3a/la4yM, MCCIEA0BATh MOCTPOEHHBIE MOJEIN C HCIOIb30BAaHUEM
anmnapara ajare0pbl, HHTEpIPETUPOBATh OJYUEHHBIH pe3yibTar.

DOYyHKUMH U TPAPUKU:

CTPOUTH TpaUKH KOMIO3MLIMU (PYHKIUH C MOMOIIBIO AJIEMEHTAPHOTO HCCIECJOBAHUS M CBOMCTB
KOMITO3ULIMH JIBYX (DYyHKLIUIA;

CTPOUTH FreoMeTpuyeckre o0pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAWHATHOM MJIOCKOCTH;

CBOOO/THO OIIEPUPOBATH MOHATHIAMHU: TPaQUKU TPUTOHOMETPUUECKUX (QYHKIIMH;

NPUMEHSTh QYHKIUH [T MOJICTUPOBAHMSI U MICCIIEIOBAHUS PEATbHBIX MIPOIIECCOB.

Havyana maTeMaTH4ecKoro aHajmsa:

MCIOJIb30BATh MPOU3BOJHYIO AJIS HCCIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTh U SKCTPEMYMBI;

HaXOJUTh HauOobllIee U HAaUMEHbIlIee 3HaueHUs (PYHKIIMM HENPEPbIBHON Ha OTPE3KE;



UCIIOJIB30BATh MPOU3BOIHYIO JIJISl HAXOXKICHHUS HAWIYYIIEr0 PEHICHUsS B NMPUKIATHBIX, B TOM YHCIC
COIMAJIbHO-)KOHOMHYECKUX, 3ajauax, Ui ONpPEJCNICHHs] CKOPOCTH M YCKOPEHHUs mpoliecca, 3aaHHOTrO
dhopMmyItoit mim rpaduKoM;

CBOOOJIHO OIEPUPOBATH IOHATHUSAMHU: TIEPBOOOpa3Hasi, ONPEACICHHBI WHTErpan, HaXOIUTh
NEepBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIHMIA U BBIYUCIISITh HHTErpait 1o Gpopmyine HeroToHa-JleiiOHumIa;

HAXOJUTh ILIOMIAIU TNIOCKUX (GUTYp 1 00BEMBI TEJ C TOMOIIBIO UHTETPaJIa;

UMETh TMPEJACTaBICHHE O MaTEeMAaTHYECKOM MOJCIUPOBAHUM HA TPUMEPE  COCTaBICHUS
¢ hepeHIIATBHBIX YPaBHEHHUI,

pelaTh MPUKIAIHbIE 337a4l, B TOM YUCIIC COLUATBHO-IKOHOMHUYECKOTO U (PU3MUYECKOTO XapakTepa,
CpeICTBaMU MaTEMAaTUYECKOTO aHaJIH3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpaMMbl Beero Kontposbn HpakTuieck oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl pecypesI
MHOX€ECTBO 1€MCTBUTEIbHBIX YHCEIL.
| MHorounensl. PainoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBbI JINHEWHBIX
ypaBHEHU I
) Oyukiun u rpaduku. CrenenHas QyHKIUS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudmeTnieckuii KOpeHb N-0i CTEIEHH. 15 1
HppauronanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHUS. 13 |
Jlorapudmuueckne ypaBHEHUS
6 TpuroHomeTpruuecKue BbIpaKEHUS U ” 1
YpaBHEHUSA
7 [TocnenoBaTeIbHOCTH M IPOTPECCUU 10 1
8 HenpepeiBabie ¢pynkuuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS 5 )
3HaAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpaMMblI Bceero Kontposbn Hpakruieck oOpa3oBaTe/ibHbIE
ble padoThI ue padboThbl pecypesI
1 HccnenoBanue QyHKIMIA ¢ TOMOIIBIO 2 1
MIPOU3BOJHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUroHOMETpUUECKUX PYHKIIHUI. 14 |
Tpuronomerpuueckue HEpaBEHCTBA
4 HppauroHanbHble, NOKa3aTeIbHbIE U 24 1
jorapudMuyecKre HepaBeHCTBA
KommiekcHbie uncna 10 1
6 Harypanbnbie u nensie ynucina 10 1
Cucrembl paMOHAIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTApU(PMUISCKUX 12 1
ypaBHEHUU
8 3ajauu ¢ napameTpamu 16 1
9 [ToBTOpeHUe, 06001ICHNE, CHCTEMATH3 AN 16 )
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuyecTBO 4acoB I DJIEKTPOHHBIE
aTa
Ne Tema ypoka Kontpoas | Ilpakruyec S~ uupposkIe
n/n Bcecero HbIE KHe 06pa3OBaTem,
us
padoThbI padoTbI HbI€ pecypchbl
1 MHOXeCTBO, OTepaliyi HaJl MHOKECTBAMH U UX 1
CBOMCTBa
2 Juarpammer Diinepa-Benna 1
3 [TpuMeHeHne TeOPETUKO-MHOXKECTBEHHOT'O arnmnapara 1
JUISL peLleHus 33124
PaumonansHpie uncia. OOBIKHOBEHHBIE U JICCSTHYHbIC
4 IpoOu, IPOLICHTHI, OECKOHEYHBIE IIEPUOINYCCKUE 1
apodu
PaumonansHpie uncia. OOBIKHOBEHHBIE U JCCSTHYHbIC
5 IpoOu, IPOLICHTHI, OECKOHEYHBIE IIEPUOINYCCKUE 1
apodu
6 IIpumeHneHnue apoGei U MPOLEHTOB AT PEIICHUS 1
MPUKIIaIHBIX 33724
7 [Tpumenenne npodeit ¥ NPOLEHTOB ISl PEIICHUS 1
NPUKIAJHBIX 3371249
3 JeiicTBuTenpHble yncia. PanuoHanbHble U 1
UppalMOHAJIbHBIC YHCTIa
9 Apudmernueckre onepanuu ¢ IeHCTBUTEIbHBIMH 1
YHUCITaMH
10 Moumynb IeHCTBUTENBHOTO YHCIIa M €T0 CBOWCTBA 1
11 [MpuGmKEHHbIE BHIYMCICHHUS, IPaBUJIa OKPYTIICHHUS, 1
NPUKHIKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUH
12 OCHOBHBIE METO/IBI PEIICHHS LIENBIX U IPOOHO- 1
palHOHAIBHEIX yPaBHEHHH 1 HEPABCHCTB




OCHOBHBIE MCTO/JbI PCIICHUS LECIbIX U ,I[p06H0-

13 panMoHaIbHBIX YPaBHEHUH U HEPABCHCTB

14 OCHOBHBIE METO/BI PEIICHHS LIENIbIX U JPOOHO-
palMoHaNIFHBIX YPaBHEHUN U HEPABEHCTB

15 MHorousneHsl OT OAHOM nepeMeHHOU. JleneHnue
MHOTOWIEHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema besy

16 MHorouneHs! ¢ nenbiMu Koddduimentamu. Teopema
Buera

17 Pewenne cucrem NMHENHBIX ypaBHEHUI

18 Pemenune cucteM NUHEHHBIX ypaBHEHUN
MaTtpuiia CUCTEMBI JTMHEUHBIX YPaBHEHUH.

19 Onpenenurens MaTpULBL 2X2, €r0 T€OMETPUIECKUN
CMBICIT M CBOMCTBA; BEIYHMCIICHHE €TO 3HAUCHUS

20 OrnpenenuTens MaTPUILIBI 2%X2, €T0 TeOMETPUUECKUIA
CMBIC] U CBOMCTBA; BEIUNCIICHHE €TI0 3HAUCHUS

1 [IpumMeHeHME onpeeNuTeNs AT PEIIeHHs] CUCTEMBI
JIMHEHHBIX YPaBHEHUI

29 Pemenne mpuKIagHbIX 3a/1ad C TOMOIIBIO CHCTEMBI
JIMHENHBIX YpaBHEHUI

23 Pemenue npuxiIagHbIX 3a7a4y C MOMOIIBIO CHCTEMBI
JIMHEHHBIX YPaBHEHUM

24 KontpomnsHas pabora: "ParpioHansHble ypaBHEHUS U
HepaBeHCTBAa. CHCTEMBI TMHEHHBIX ypaBHEHU"

25 @ynknus, crnocoOs! 3axanus GyHKIMN. BzanmHo
obparasle pyHKunu. Kommnosumus GyHKImit

26 I'padux GpyHKIIHIN. DIEeMEHTapHBIE TPEOOPa3OBaAHUS
rpaduKoB PyHKITHIA
O0acTh onpeesIeHUs] U MHOYKECTBO 3HAYCHUI

27 ¢yukiuu. Hymu ¢dynknun. [IpomexyTku 3HaK
MIOCTOSIHCTBA

78 Yérubie u Heu€THble QyHKIMU. [Tlepuoanyeckue

¢ynkimn. [IpoMexyTkn MOHOTOHHOCTH (DyHKLIUH




MakcumyMbl 1 MEHUMYMBI QyHKIH. Hanbonsmee u

29 HavMeHbIIee 3HaYeHNE (QYHKIIMH Ha IPOMEXYTKE

30 Jluneiinas, kBaapaTuuHas U IpoOHO-JTMHEIHAS
GbyHKIUH

31 DneMeHTapHOE UCCIEJOBAaHNE U TIOCTPOCHNE
rpaduKOB 3TUX PYHKIUIH

32 DneMeHTapHOE UCCIEJOBAaHNE W IOCTPOCHNE
rpaduKOB STUX PYHKIUI

33 Crenenb ¢ 1enbIM nokaszareneM. bunom Herotona

34 Crenens ¢ nensM nokasateneM. buaom Herotona

35 CreneHHast GyHKIHS C HATypaTbHBIM U EJIBIM
mokazaresnieM. E€ cBolicTBa u rpaduk

36 KonrponbHas padora: "Crenennas gpynkuus. E¢
cBoiictBa u rpaduk”

37 Apudmernueckuii KOpeHb HaTypaJIbHOM CTETICHH U
€ro CBOMCTBA

38 Apudmerndecknii KOpeHb HATYPaJbHOH CTETICHN 1
€ro CBOWCTBa

39 IIpeobpa3oBaHus YUCITOBBIX BEIPAKEHUH,
coJiepKaluX CTENICHU U KOPHH

40 [Ipeobpa3oBaHus YUCITOBBIX BEIPAKEHUH,
coJIepKaliX CTENICHU U KOPHH

41 [TpeoOpa3oBaHMs YUCIOBBIX BEIPasKEHNUH,
COJICpIKaIUX CTETIEHN U KOPHU

42 WppannonansHele ypaBHeHUSI. OCHOBHBIE METOIBI
PEILICHNUS NPPalMOHABHBIX YPaBHEHUH

43 WpparmmonansHble ypaBHeHHUs. OCHOBHBIE METO/IBI
peIIeHus HpparMoOHAIbHBIX ypaBHEHUN

44 WpparmonansHble ypaBHeHHUs. OCHOBHBIE METO/IBI
peIIeHNs HpparMOHAIBHBIX ypaBHEHUN

45 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUN

UPPALMOHATIBHBIX ypaBHEHUN




PaBHOCHIBHEIS Nepexoabl B pCUICHUN

UPPALMOHATBHBIX yPaBHEHUH

47 PaBHOCHIIBHBIE TIEPEXO0/IbI B PEIICHUN 1
UpPPaLMOHAIBHBIX YPaBHEHHN

48 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUN 1
MPPALMOHATIBHBIX yPaBHEHUH

49 CBoiicTBa U rpaduKk KOPHS N-0i CTETICHHN KaK (PYHKITHH 1
00paTHOM CTENEHH C HATYpaJIbHBIM IOKa3aTeleM

50 CoiicTBa U rpadMK KOpHs N-0if CTENeH! KaK (QYHKIHN 1
00paTHOM CTENEHH C HATYpaJbHBIM TOKa3aTeneM

51 KonrponbHas padora: "CBoiicTBa 1 rpaduk KOpHS n- |
oif crenenu. MpparoHaabHbIe ypaBHEHHS"

52 CreneHb ¢ palMOHATLHBIM TIOKA3aTeNEM U €€ CBOICTBA 1

53 CrerneHb ¢ pallMOHAIBHBIM [TOKa3aTelIeM U €€ CBOHCTBa 1

54 CremneHb ¢ pallMOHAIBHBIM [TOKa3aTeIeM U e€ CBONCTBa 1

55 IMokazarenbHas (pyHKIHUS, €€ CBONCTBA U rpaduk 1

56 Hcnonp3oBanue rpaduka QyHKIUH ISl pEIICHUS |
ypaBHEHUU

57 Hcnonp3oBanue rpaduka QyHKIUH ISl pEIICHUS |
ypaBHEHUU

58 IMTokazatenpHbIe ypaBHEHUS. OCHOBHBIE METOIBI 1
PpEIICHNS [TOKAa3aTeNbHBIX YPaBHEHUH

59 IToxa3atenbHble ypaBHEHUS. OCHOBHBIE METO/IBI 1
peLIeHus [T0Ka3aTeNbHbIX YPaBHEHUH

60 IToxa3atenbHble ypaBHEHUS. OCHOBHBIE METOIBI 1
peLIeHus [T0Ka3aTeNbHbIX YPaBHEHUH

61 KontpomsHas pabora: "Iloka3arenpHas QyHKIHS. 1
[TokazarenpHble ypaBHEHUS"

62 Jlorapugm gncna. CoiicTea norapudma 1

63 Jorapum uucna. CpoiicTBa norapudma 1




64

Jlorapu¢m uncna. CoiictBa norapupma

65 JlecsTHYHBIC M HATYpaJIbHBIC JIOTapH (MBI

66 JleCATUYHBIE U HATYPAIIbHBIE JIOTapH MBI
[TpeoOpa3oBaHue BRIPAKEHHH, CONEPIKAIIIX

67
JorapupMbI
[TpeoOpa3oBaHKe BEIpAKEHHH, CONEPIKAIINX

68
sorapumMbl
[TpeoOpa3oBaHue BRIPRKEHHH, CONEPIKAIIIX

69
JorapupMbI

70 Jlorapudmrmaeckas QyHKIH, e€ cBOHCTBA U Tpaduk

71 Jlorapupmudeckas GpyHKOus, e€ cBOWCTBA U rpaduK
Hcnonp3oBanue rpaduka QyHKIUY IS pEIICHUS

72 N
YpaBHEHUH

73 Hcnonp3oBanue rpaduka QyHKIUH IS pEIICHUS
ypaBHEHUU

74 Jlorapupmuyeckne ypaBaeHust. OCHOBHBIE METO/BI
peteHus norapupMUYECKUX ypaBHEHUN

75 Jlorapupmudeckne ypaBHeHHsT. OCHOBHBIE METOMBI
pemeHus JorapupMUIECKUX ypaBHEHUH

76 Jlorapupmudeckne ypaBHeHHsI. OCHOBHBIE METOMBI
pemeHus aorapupMUIECKUX ypaBHEHNH

77 PaBHOCHIIbHBIE TIEPEXO0/IbI B PEIICHUN
sorapu()MHUYECKUX ypaBHEHHUH

78 PaBHOCHIIbHBIE TIEPEXO0/IbI B PEIICHUN
sorapu(p)MHUYECKUX ypaBHEHUI
KourponsHas padora: "Jlorapudmuyeckas QyHKIIH.

9
7 Jlorapudpmuueckue ypaBHeHHA"
p yp

30 CuHyC, KOCHHYC, TAHT'€HC U KOTAHT'€HC YHCIIOBOTO
aprymMeHTa

]1 CuHyC, KOCHHYC, TAHI'€HC U KOTAHT€HC YHCIIOBOTO

apryMeHra




ApKcHHYC, apKKOCHHYC M apKTaHT'€HC YHCIOBOTO

82 apryMmenra I
33 ApPKCHHYC, apKKOCHHYC ¥ apPKTaHT€HC YHUCIOBOTO 1
aprymesra
’4 TpUroHOMETpUYECKas OKPY>KHOCTb, OIPEIEICHUE 1
TPUrOHOMETPHYECKHX (PYHKIHI YHCIOBOrO apryMeHTa
85 TpUroHOMETpUYECKas OKPY>KHOCTb, OIPEIEICHUE 1
TPUrOHOMETPHYECKHX (PYHKIHI YHCIOBOrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJTBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJTBI 1
88 OCHOBHBIE TPUTOHOMETpHYECKUE HOPMYIIBI 1
89 OCHOBHbIE TPUTOHOMETPUYECKHE (POPMYJIBbI 1
90 IIpeoGpa3oBaHue TPUTOHOMETPHUYECKHUX BBIPAKEHHUN 1
91 I[Ipeobpa3oBaHie TPUTOHOMETPUYECKUX BBIPAXKEHHUI 1
92 I[Ipeobpa3oBaHie TPUTOHOMETPUYECKUX BBIPAXKEHHUI 1
93 I[Ipeo6pasoBaHue TPUTOHOMETPUIECKUX BBIPAKEHHIA 1
94 PellieHre TPUTOHOMETPUYECKHX YPABHEHUH 1
95 PemieHie TpUTOHOMETPHYESCKUX YPaBHEHHUIT 1
96 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1
97 PelieHre TPUTOHOMETPUYECKUX YPaBHEHUI 1
98 PemieHie TpUTOHOMETPHYESCKUX YPaBHEHUIT 1
99 PelieHre TPUTOHOMETPUYECKUX YPaBHEHUI 1
100 PellieHuEe TPUTOHOMETPUYECKUX YPABHEHUH 1
101 Kontpomsnas pabora: "TpuroHoMmeTpuaeckue 1
BBIP&KEHUS U TPUTOHOMETPUYECKUE YPaBHEHHS"
ITocnea0BaTeNbHOCTH, CIIOCOOBI 3aJaHHsI
102 HocneoBareIbHOCTe . MeTo MaTeMaTHIeCKOi 1

WHJyKLIUA




MoOHOTOHHBIC U OTPaHUYCHHBIC ITOCICAOBATCIBHOCTH.

103 1
HcTopus aHann3a GECKOHETHO MaIbIX

104 Apudmerrueckas mporpeccus 1

105 TeoMeTpHyecKas IIpOrpeccHs 1

106 BeCKOHEUHO yOBIBAIOIIAs TEOMETPUIECKAs IPOTPECCHST 1

107 CyMMa OecKOHEUHO yOBIBAIOIEH TeOMETPHUYECKO |
nporpeccuu

108 JIuneiHbIi ¥ 3KCIOHEHIMANIBHBIN pocT. Yuncio e. |
®opMyJIa CIIOKHBIX TIPOIIEHTOB

109 JIvHeWHbIN 1 SKCTIOHEHIMANIbHBIN pocT. Uucno e. 1
®opmyra CIOKHBIX IPOIIEHTOB

110 Hcrosb30BaHKe IPOTPECCHH JUTS PEIICHHS PeaTbHbIX 1
3aj1a4 MPUKJIaJHOTO XapakTepa

111 Kontpomsras padora: "IlociaeqoBaTenbHOCTH U 1
nporpeccun”

112 HenpepbiBHbIE (YHKIUU U UX CBOICTBA 1

113 Touka paspbiBa. ACUMITOTHI rpaUKOB yHKIMH 1

114 CaoiicTBa QYHKIMI HEMPEPHIBHBIX HA OTPE3KE 1

115 CaoiicTBa QYHKIUI HEMPEPHIBHEIX HA OTPE3KE 1

116 MeTo/1 MHTEpPBANOB [l PellleHHs] HePABEHCTB 1

117 MeTo 1 UHTEPBANOB Il pellleHUs HEPaBEHCTB 1

118 MeTo MHTEPBANOB [l PellleHHs] HePABEHCTB 1

119 [TpumeHeHne CBOMCTB HENPEPBHIBHBIX (DYHKIMH LISt 1
peleHus 3anaq

120 [IpuMeHeHNE CBOWCTB HEMTPEPHIBHBIX (PYHKITHHA IS 1
peluenus 3anaq

121 ITepBas u BTOpast MPOU3BOHBIE DYHKIIMK 1

122 Onpesenenue, reoMeTPUIECKHiA CMBICT IIPOU3BOAHOM 1

123 Onpenenenue, Gpu3HIecKuii CMBICI IPOU3BOLHOM 1




124 VpaBHeHMe KacaTelbHOM K rpaQuKy QyHKIUH 1
125 VpaBHEHHE KacaTenbHOI K rpaduKy QpyHKIUH 1
126 ITpOU3BO/IHBIE SIEMEHTAPHBIX (DYHKIMIA 1
127 [IpOH3BOIHBIE HIEMEHTAPHBIX (QYHKIHI 1
128 I[Ipou3BO/IHAS CyMMBI, IPOU3BEICHHS, YACTHOTO U 1
KOMITO3ULUH (QYHKIHHA
129 [Tpou3BOIHAS CyMMBI, IPOU3BEIEHHS, YACTHOTO U 1
KOMMO3UIHMH (yHKIHIA
130 [Ipou3BOIHAs CyMMBI, IPOU3BEIEHHS, YACTHOTO U 1
KOMMO3UIHMH (yHKIHIA
131 KonTtponbHas padota: "TIpoussoanas” 1 1
132 T[ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIMS 3HAHUH: 1
"VpaBuenus"
133 [ToBTOpenue, 06001IeHNE, CCTEeMaTU3allMsl 3HAHUN 1
"®OyHkun"
134 Utorosas KOHTpOJIbHAs paboTa 1 1
135 Hrorosas KOHTpONIbHAs paboTa 1 1
136 [TosTOpeHue, 0600LIeHNE, CUCTEMATH3ALMS 3HAHUIM 1
OBIIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 136 10




11 KIIACC

KoanuecTBo yacos 1 DJIeKTPOHHBIE
ara
Ne Konrtpoin IIpakTHuec uugposbie
Tema ypoka H3Y4YeH
n/n Bceero HBIE KHue st 06pa3OBaTe.m>
padoThI padoThI HbI€ pecypcChbl
1 HpI/IMEHCHI/IC HpOHBBO,Z[HOi/’I K UCCIICOOBAHHUIO 1
(hyHKIHH Ha MOHOTOHHOCTH H DKCTPEMYMBI
) IIpuMmeHeHre MPOU3BOJHON K UCCIIEI0OBAaHUIO 1
(yHKIMH HA MOHOTOHHOCTB M DKCTPEMYMBI
3 HpI/IMEHCHI/IC HpOHBBO,Z[HOi/’I K UCCIICTOBAHHUIO 1
(hyHKIHH Ha MOHOTOHHOCTH M DKCTPEMYMBI
4 HpI/IMEHCHI/IC HpOHBBO,Z[HOi/’I K UCCIICOOBAHHUIO 1
(hyHKIHH Ha MOHOTOHHOCTH M DKCTPEMYMBI
5 IIpuMmeHneHre MPOU3BOJHON K UCCIIEIOBAaHUIO 1
(yHKIMH HA MOHOTOHHOCTB M DKCTPEMYMBI
6 IIpuMmeHneHre MPOU3BOJHON K UCCIIEI0OBAaHUIO 1
(yHKIMHA HA MOHOTOHHOCTB M DKCTPEMYMBI
7 HaXO)K,Z[CHI/IC HanOOJIBIIET0 U HAUMEHBILIETO 1
3HAYCHUS HETPEPHIBHON (DYHKIIMK Ha OTpE3Ke
HaXO)K,Z[CHI/IC HanOOJIBIIET0 U HAUMEHBIIIETO
8 1
3HAYCHHUS HETPEPHIBHON (DYHKIIMK Ha OTpE3Ke
9 HaXO)K,Z[eHI/Ie HauOOJIBIIETO ¥ HAUMEHBIIETO 1
3HAYEHHs HETIPEPHIBHOM (DYHKIIMU Ha OTpe3Ke
HaXO)K,Z[CHI/IC HanOOJIBIIET0 ¥ HAUMEHBIIIETO
10 y 1
3HAYCHUS HETPEPHIBHON (DYHKIIMK Ha OTpE3Ke
HaXO)K,Z[CHI/IC HanOOJIBIIET0 U HAUMEHBIIIETO
11 y 1
3HAYCHUS HETPEPHIBHON (DYHKIIMK Ha OTpe3Ke
12 HaXO)K,Z[eHI/Ie HauOOJIBIIETO ¥ HAUMEHBIIETO 1
3HAYEHHs HETIPEPHIBHOM (DYHKIIMU Ha OTpe3Ke
13 [MpuMeHeHHE TPOM3BOAHON TS HAXOXKICHUS 1




HaWIy4mero peueHus B IPpUKJIaJAHbIX 3a/1a4ax

[IpuMeHeHne Npon3BOIHOM I HAXOXKACHUS

HAWITYYIIero perieHus B MPUKIAAHBIX 3aJadax
[IprMeHeHne TPOU3BOAHON AT OTIPEETICHUS

15 CKOPOCTH M yCKOPEHUS MPOIIecca, 3a1laHHOTO
(hopmyoit mn rpaduKoM
[IprmeneHre POU3BOAHON AT OTIPEETICHUS

16 CKOPOCTH M yCKOPEHUS TPOIIecca, 3a1laHHOTO
(hopmyoit mn rpadukoM

17 Komnozumus GpyHKIHi

18 Komrmosurust hyHKITHiA

19 Komrmosurust hyHKITHiA

20 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOM MIIOCKOCTH

21 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOM MIIOCKOCTH

29 KontpomsHas padora: "VccnenoBanue GyHKIHUI C
TIOMOLLBIO TPOU3BOJHOM"

23 [TepBoOOpa3Has, 0CHOBHOE CBOWCTBO NEPBOOOPA3HBIX

24 [TepBooOpasHbie aneMeHTapHbIX QyHkuui. [IpaBuna
HaXO0’KICHUS TIEPBOOOPa3HBIX

25 [TepBooOpasubie ameMeHTapHBIX (yHKIUH. [IpaBuia
HaXO0XJICHHS TIEPBOOOPa3HbBIX

26 Hurerpan. 'eomerpuueckuidl cMbICI HHTETpaia

27 Beruncnenue onpenenéHHOTo HHTErpaa no popmyie
Herorona-Jleitouanmna

8 Beruncnenue onpenenaéHHOTo HHTErpaa no popmyie
Herorona-Jleitouanmna

29 IIpuMeHeHre HHTErpaa A1 HaX0XKICHU IUIoIaaen
TIOCKUX (GUryp

30 [Iprmenenne uHTErpaa Ul HaX0XKIACHUS 00BEMOB




TCOMCTPHUUICCKUX TCII

31 Ipumepsl peruenuii nuddepeHInanbLHEIX ypaBHeH I 1

32 [Tpumeps! petnenuii nupdepeHnanbHbIX ypaBHEH I 1
MaremaTHyeckoe MOJICIMPOBAHUE PEATBbHBIX

33 IIPOIIECCOB € MOMOIIBIO AU EPEHIITATEHBIX 1
YpaBHEHUM

34 KonTtposnbHas pabora: "TleppoobpasHas u uaterpan” 1

35 Tpuronomerpruueckre GyHKIMH, UX CBOMCTBA U |
rpaduku

36 Tpuronomerpudeckne GpyHKINH, UX CBOMCTBA U 1
rpaduku

37 Tpuronomerpudeckne GpyHKINH, UX CBOMCTBA U 1
rpaduku

38 Tpuronomerpruueckre GyHKIHNH, UX CBOHCTBA U 1
rpaduku

39 Tpuronomerpruieckre GyHKIHMH, UX CBOMCTBA U 1
rpaduku

40 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C |
TIOMOII[BI0 TPHTOHOMETPHIECKOH OKPYKHOCTH

41 OT100p KOpHEH TPUTOHOMETPUICCKUX YPAaBHEHHUN C |
MIOMOIIBIO TPUTOHOMETPHYIECKOH OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUIECKUX YPAaBHEHHUN C 1
HOMOIIBIO TPHTOHOMETPHYECKOH OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C |
TIOMOII[BI0 TPHTOHOMETPHIECKOH OKPYKHOCTH

44 PellieHye TPUrOHOMETPUYECKUX HEPABEHCTB 1

45 Pelienne TPUrOHOMETPUYECKUX HEPABEHCTB 1

46 Pelnenue TpHTOHOMETPUIECKUX HEPABCHCTB 1

47 PeliieHre TpUTOHOMETPHYECKUX HEPABEHCTB 1

48 Konrpombnas pabora: "I'paduxu 1




TPUTOHOMETPUYECKHUX (PYHKIHUH.
TpuronomeTpuyeckrue HEpaBeHCTBA"

OCHOBHEIE METOABI PCIICHU MMOKA3aTCIbHbBIX

49 HEpaBEHCTB

50 OCHOBHBIE METOMIBI PELICHHS OKA3aTENbHBIX
HEPABEHCTB

5] OCHOBHBIE METOMIBI PEIIEHHS MOKA3ATENbHBIX
HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeIbHBIX
HEpaBEHCTB

53 OCHOBHBIE METO/IbI PELICHUS JIOrapu(PMHIECCKUX
HEpaBEHCTB

54 OCHOBHBIE METOIbI PELICHUS JIOTapH(PMUIECKUAX
HEPABEHCTB

55 OCHOBHBIE METO/IbI PELICHUS JTOrapu(PMHIECKUX
HEpaBEHCTB

56 OCHOBHBIE METO/IbI PELICHUS JOrapu(pMHYECKUX
HEpaBEHCTB

57 OCHOBHBIE METOIBI PELIEHHS UPPALMOHATBHBIX
HEPAaBEHCTB

58 OCHOBHBIE METOIBI PELIECHHS UPPALMOHATBHBIX
HEPAaBEHCTB

59 OCHOBHBIE METO/Ibl PELICHNS UPPALMOHATBHBIX
HEpaBEHCTB

60 OCHOBHBIE METOIBI PELIEHHS UPPALMOHATBHBIX
HEPAaBEHCTB

61 I'paduaeckue METOBI peIICHNST HPPALIMOHATBHBIX
YpaBHEHUU

62 I'pacduueckrie METOIbI pEIICHUS] HPPALMOHATBHBIX
YpaBHEHUM

63 I'padmueckre MeTOIbI pEIICHHUS TOKA3aTeIbHBIX

YpaBHEHUU




Fpaq)nqecxne MCTOABI PCHICHNA TOKA3aTCIIbHBIX

HEPaBEHCTB

65 I'pacduueckre METOIBI pelIeHus JIOrapru(hMHUYECKHUX
ypaBHEHUU

66 I'padraeckie MeTOIBI peIICHNS JIOTAPHUYMUIECKUX
HEPaBEHCTB

67 I'padraeckre MeTOIBI peIICHNS JIOTAPHUYMUIECKUX
HEPaBEHCTB

63 I'pacduueckrie METOIbI pEILICHNUS TOKa3aTeNbHBIX 1
Jorapu(pMUYECKUX ypaBHEHUI

69 I'paduueckrie METOIbI pEILICHNUS TOKa3aTeNbHBIX 1
Jorapu(pMUYECKUX ypaBHEHHUI

70 I'padraeckre MeTONBI peIICHNS TTOKA3aTENbHBIX U
Jorapu(pMUIECKAX HEPABEHCTB

71 I'pacduueckrie METOIbI pEIICHNUS TOKa3aTeNbHBIX 1
JIOTapU(PMHUUCCKUX HEPABCHCTB

79 KonTponbHas padora: "MppanuoHaibHble,
NOKa3aTeJbHbIC U JIorapu()MUIEeCKUe HepaBeHCTRa"
KommekcHble uncna. Anredpandeckas u

73 TPUTOHOMETpUYECcKast (POPMBI 3aITHCH KOMITIEKCHOTO
qrcia
KommekcHble uncna. Anredpandeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3aITHCH KOMITIEKCHOTO
qrcia

75 Apundmernueckue onepannuy ¢ KOMIUIEKCHBIMU
YHUCITaMH

76 Apudpmernueckue onepanuy ¢ KOMIUIEKCHBIMU
YHCIIAMU

77 N300pakeHne KOMIUICKCHBIX YHCEN HA KOOPJHUHATHON
TUTOCKOCTH

78 N300pakeHne KOMIUICKCHBIX YHCEN HA KOOPJHUHATHON

IMIOCKOCTHU




®opmyna Myaspa. Kopuu n-oif crenenu u3

79 1
KOMIUIEKCHOTO YHCIIA

30 ®opmyna Myaspa. Kopau n-oif crenenu u3 |
KOMIUIEKCHOTO YHCIIA

31 TpuMeHeHre KOMIUIEKCHBIX YHCEIN JUIS PEIeHHs 1
(U3MIECKUX M TEOMETPUYECKUX 387184

82 KonrtponbHas pa6ota: "KommekcHsie uncna” 1

83 HarypasbHble 1 Leble yucia 1

84 HarypalibHble H LieJIbIe YHCIIa 1

85 IpuMeHeHre IPU3HAKOB JETUMOCTH LEJBIX YHCEI 1

86 IpuMeHeHre IPU3HAKOB JETUMOCTH LEJBIX YHCEI 1

37 TpuMeHeHre TPU3HAKOB JETUMOCTH LENBIX YUCEN: 1
HOJT 1 HOK

28 [IpuMeHeHne TIPU3HAKOB JETUMOCTH LENBIX YUCEN: 1
HOJ[ 1 HOK

29 [IpuMeHeHne TIPU3HAKOB JETUMOCTH LENBIX YUCENL: 1
OCTATKH IO MOJYJIIO

90 IpuMeHeHre TPU3HAKOB JETUMOCTH LENBIX YUCEN: 1
OCTATKHU [0 MOJYIIIO
TpuMeHeHre TPU3HAKOB JETUMOCTH LENBIX YUCEN:

91 anroput™ EBKIua 01 peleHys 3a1a4 B LeblX 1
qucnax

92 Konrponsnas pabota: "Teopust nensix ancen” 1

93 CucrteMa U COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIBHBIE 1
CHCTEMBI M CHCTEMBI-CIIEICTBUSI

94 CucreMa U COBOKYITHOCTh YPaBHEHHU. PABHOCHITbHBIE 1
CHCTEMBI M CHCTEMbI-CIIE/ICTBHUS

95 OCHOBHEBIE METOJIBI PELIEHHUS CUCTEM 1 1
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHCHUH

96 OCHOBHEBIE METOJIBI PELIEHUS CUCTEM 1 1

COBOKYITHOCTEY UPPALMOHAJIBHBIX YPAaBHEHUN




OCHOBHEIC MCTOABI PCIICHUA CUCTEM U

COBOKYITHOCTE# TMOKA3aTENbHBIX yPABHEHUM

3 OCHOBHBIE METO/IBI PELIEHHS CHCTEM U
COBOKYITHOCTEH I10KA3aTEIbHBIX YPABHEHUM

99 OCHOBHBIE METO/IBI PENIEHHS CHCTEM U
COBOKYITHOCTE# JIOTapu(pMUYECKHX YPABHEHUH

100 OCHOBHBIE METO/IBI PENIEHHS CHCTEM U
COBOKYITHOCTE# JIOTapH(pMUYECKHX YPABHEHUH
[TpyMeHEHHE CUCTEM K PELIEHHI0 MATEMaTHYECKUX

101 3a/1a9 ¥ 33714 U3 Pa3IMIHBIX 00J1acTell HAyKu U
PeabHOMN KU3HU, HHTEPIPETAIMS TTOTYYEHHBIX
PE3yIIBTATOB
[TpyMeHEHHE CUCTEM K PELIEHHE0 MATEMaTHYECKUX

102 3a/1a4 ¥ 33714 U3 Pa3IMIHbIX 00J1acTel HAyKu U
PeabHOMN KU3HU, HHTEPIPETAIMS TTOTYYEHHBIX
PE3yIbTAaTOB
[IpuMeneHne HEPABEHCTB K PELICHHUIO

103 MaTEMAaTHYECKHX 337124 U 334 U3 Pa3IHYHbIX
o0nacTeii HayKu U PeaTbHOM KU3HHU, HHTEPIIPETALHS
TIOJTyIEHHBIX PE3YILTATOB
Konrpombnas pabora: "CHUCTEMBI palliOHATbHBIX,

104 HPPAlMOHATILHBIX IOKA3ATEIbHBIX 1
JorapupMUYECKUX ypaBHEHUN"

105 PaioHabHbIe ypaBHEHHUS C APAMETPaMU

106 PanmoHanbHBIE HEPABEHCTBA C NTAPAMETPAMH

107 PalmoHaNbHBIE CHCTEMBI C TAPAMETPAMH

108 VppauuoHaibHble ypaBHEHHS, HEPABEHCTBA C
napameTpamu

109 HppauroHaibHbIe CUCTEMBI C IIapaMETPAMU

110 [TokasaTenbHbIE ypAaBHEHHUS, HEPABEHCTRA C
apameTpamu

111 T[Toka3aTeNbHBIE CUCTEMBI C IAPAMETPAMH




Jlorapndmudeckne ypaBHEHHsI, HEPAaBEHCTBA C

112 1
napaMeTpamu

113 JlorapupMuuecKue CUCTEMBI ¢ apaMeTpaMu 1

114 TpUroHOMETpUYECKHE YPABHEHHUS C IAPAMETPAMHU 1

115 TpUroHOMeTpHYECKHE HEPABEHCTBA C MapaMeTpaMu 1

116 TpUroHOMETpHYECKHE CHCTEMBI ¢ HapaMeTpaMu 1
IToCTpOEHHE U MCCITEN0BAHNE MATEMATHYECKHX

117 Moieleil peabHbIX CUTYAlHii ¢ TIOMOIBIO 1
YPaBHEHHIA C TapaMeTpaMu
IToCTpOEHHE U MCCITEN0BAHNE MATEMATHYECKHX

118 MOJIENEil peabHBIX CUTYAIUH C TIOMOIIBIO CHCTEM 1
YPaBHEHHIA C TapaMeTpaMu
TTocTpoeHHE U UCCIIEN0BaHIE MATEMATHIECKHX

119 MoJieNeil peabHbIX CUTYaLHii ¢ HOMOIIBIO CHCTEM |
YPaBHEHUH ¢ IIapaMeTpaMu

120 KonTponbHas paboTa: "3agauu ¢ napamerpamMu” 1

121 [ToBTOpenue, 0600IIEHHE, CHCTEMATH3AIIHS 3HAHMIL: 1
"YpaBueHus"

122 [ToBTOpenue, 0600IIEHHE, CHCTEMATH3AIIHS 3HAHMIL: 1
"YpaBueHus"

123 IToBTOpenue, 06001IeHNEe, CCTEMAaTH3aIUs 3HAHUI: |
"YpaBHeHus. CucteMsl ypaBHEeHHH"

124 [ToBTOpenue, 0600IIEHHE, CHCTEMATH3AIHS 3HAHMIL: 1
"HepaBencrna"

125 [ToBTOpenue, 0600IIEHHE, CHCTEMATH3AINS 3HAHMIL: 1
"HepaBencrna"

126 IToBTOpenue, 06001IeHNEe, CHCTEMAaTH3aIUs 3HAHUI: |
"HepaBenctaa"
[ToBTOpenue, 0600IIEHHE, CHCTEMATH3AIINS 3HAHMIL:

127 "IIpousBosHas u e€ npuMeHeHue" I

128 [ToBTOpeHue, 0600IIeHNEe, CHCTEMATH3ALMS SHAHMIA: 1




"IIpousBosaHas u e€ npuMeHeHue"
129 [ToBTOpEeHMEe, 06001IeHNE, CCTEMAaTH3allMsl 3HAHUMN |
"[Ipou3BosHas u e€ npuMeHeHue"
130 [ToBTOpenue, 0000IICHNE, CUCTEMATH3alNsl 3HAHHHN 1
"UHurerpan u ero npuMeHenue"
131 [oBTOpenue, 0000IICHNE, CUCTEMATH3aNs 3HAHHMN 1
"®yukaun"
132 [ToBTOpEeHME, 06001IeHNE, CCTEMAaTH3allMs 3HAHUMN |
"®yHKIUN"
133 [ToBTOpEeHME, 06001IeHNE, CCTEMAaTH3allMs 3HAHUMN ; |
"®yHKIUN"
134 HTorosast KOHTpOIbHas paboTa 1 1
135 Htorosas KOHTpoJbHas paboTa 1 1
136 [ToBTOpenue, 0600IEHNE, CHCTEMATH3AINS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Maremaruka. Anrebpa U Hayaia MaTeMaTUYECKOr0 aHaIn3a; YIIIyOJIeHHOE
obyuenwue, 11 kmacc/ Mepamsak A.I'., Homuposckuii JI.A., [TomsikoB B.M.; mox
penaknueii [Togomsckoro B.E., O6miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Wznatenbckuii nentp « BEHTAHA-T'PA®»; AkimonepHoe 00IIecTBO
«3narenbcTBO «IIpocBemienue»

* Maremaruka. ['eomerpust; yrinyoneHHoe ooyuenue, 11 kmacc/ Mep3msk AL,
Homuposckuii JI.A., ITonskoB B.M.; nox penpakiueit [Togonsckoro B.E.,
OO0111€CTBO C OrpaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUIA HEHTP
«BEHTAHA-T'PA®y»; AkunonepHoe obiiectBo «M3narensctBo «IIpocBemienne»
nomn yueOHUK : Maremaruka: AnreOpa v Havyajla MaTeMaTudeckoro ananmusa. 10-

11 xmaccer: yueb.mys1 00meodpa3oBar. opraHu3ariuii.

METOINYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

I[I/II[aKTI/I‘-IeCKI/Ie MaTCpHrajibl U rmocoomne I yUUTCIIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET( caiiTbl B TOMOIIb YIUTEJIIO)

DnekTpoHHBIN 00pazoBaTenbHbIi pecypc "4 cnam EI'D. Cpennee oOiiee oOpazoBanue. Y 4eOHBIN
MOIYJb [0 PEIICHHIO TPYAHBIX 3aJaHuii Mo ydeOHoMmy mnpeamery "Maremaruka (yriyOJieHHBIH
ypoBens)". 10-11 xmaccur", AO UsnatensctBo "llpocBemenue" -

OneKTpoHHBIH 00pa3oBaTelbHbI pecype "Jlomamnue 3amanus. CpegHee oOiee oOpa3oBaHHE.
I'eomerpus”, 10-11 kmacc, AO MzpmarensctBo "IIpocBemienue” - https://shop.prosv.ru/Action/cifrovoj-
servis-domashnie-zadaniya22 (mpoOHBIil [OCTYyTT HA 2 HEAEIH)

DOnexTpoHHBIN 00pa3zoBaTenbHEI pecype "Jlomamaue 3amanusa. CpemHee obinee oOpazoBaHUeE.
Anreopa”, 10-11 kmacc, AO HznatensctBo "[IpocBemenue" - https:/shop.prosv.ru/Action/cifrovoj-
servis-domashnie-zadaniya22 (mpoOHBIii JOCTYI Ha 2 HEAEIIH)



https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22

Tpenaxep "OOmako 3Hammi". Maremaruka. 10-11 xmaccer, OOO "Owusukon Jlad"
https://o6mako-3aanuii.pd/ win https://oblakoz.ru/
bubmnnoreka IHOK https:/m.edsoo.ru/



https://облако-знаний.рф/
https://oblakoz.ru/




