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INOACHUTEJIBHAA 3AIINCKA

VYueOHblil Kypc «Anredpa W Hayalla MaTEeMaTUYECKOTO aHAIM3a» SBISETCS OJIHUM W3
HaubOosee 3HAYUMBIX B IMPOrpamMMe CpelHero olmiero oOpa3oBaHUs, MOCKOJIBbKY, C OIHOU
CTOpPOHBI, OH 0O0€ecleYyrMBaeT WHCTPYMEHTAJIbHYIO 0a3y Il HM3y4eHHS BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE
oOyJarmuxcsi Ha ypoBHE, HEOOXOIUMOM JUIsi OCBOCHHUS WH(GOPMATUKH, OOIICCTBO3HAHMUS,
UCTOPUH, CJIOBECHOCTHM M JpYruxX JUCHMIUIMH. B paMkax paHHOro y4yeOHOro Kypca
oOydaroluecsi OBJIAJICBAIOT YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHKEHUS B MaTeMaTudeckoit popme.

VY4eOHbIi Kypc anreOpbl U Hadall MaTEeMAaTUYECKOrO aHAIM3a 3aKJaJIbIBa€T OCHOBY IS
YCIEIIHOTO OBNAJCHUS 3aKOHaMH (PU3UKM, XUMHUU, OHOJOTHH, IOHHUMAaHHUS OCHOBHBIX
TEHACHIIMIA Pa3BUTHUA SKOHOMHUKH M OOIIECTBEHHOH >KM3HH, IMO3BOJISIET OPHUEHTHUPOBATHCSA B
COBPEMEHHBIX HHU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOIB30BATH HX IS
JTaJBHEWIero o00pa3oBaHUST W B TIOBCEIHEBHOH KWU3HW. B TO ke BpeMs OBIQJICHHE
a0CTPaKTHBIMH U JIOTUYECKU CTPOTUMHU KOHCTPYKIMSAMH ajare0pbl U MaTeMaTHYeCKOro aHallnu3a
pa3BUBaeT yYMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBaTh
YTBEP)KICHHSI C TIOMOIIBIO WHAYKIIUH U PAcCyXIaTh JeITyKTUBHO, UCTIOIB30BaTh 0000IICHHE
KOHKPETHU3aIMI0, a0CTparupoBaHHE M aHAIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUECKOE
MBIIILJICHUE.

B xone u3ydeHuss yueOHOro kypca «Anrebpa M Hayala MaTeMaTHYECKOTO aHaIM3a
oOydaronuecsi MOJY4YarOT HOBBIM ONBIT PpEHICHHUS NPUKIATHBIX 3a/ad, CaMOCTOSITEIILHOTIO
MOCTPOCHUS MaTEeMAaTUYECKUX MOJENEeH pealbHBbIX CUTyallMi, MHTEPIpPETAlMy IOJIYYEHHBIX
pELIEHNN, 3HaKOMATCS ¢ MPUMEPAMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIl Kypc o0nanaeT 3HAUYMUTENbHBIM BOCHUTATENIBHBIM IOTEHLHATIOM, KOTOPBII
peanu3yeTcss Kak depe3 ydeOHbIH MaTepuan, CrnocoOCTBYOLUH (OPMUPOBAHUIO HAYYHOTO
MUPOBO33pEHHUS, Tak U yepe3 chneuu@uky ydeOHOH  AesITenbHOCTH, TpeOyromen
INPOJODKUTEIPHON  KOHILIEHTpPAllMM  BHUMAaHMs, CAMOCTOATEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3yibTar.

B ocnoBe meroauku oOydeHus anreOpe M HauyajgaM MaTeMaTHYeCKOTO aHalIMu3a JIEKUT
JeSTeIbHOCTHBIN PUHIUI O0yYEHUSI.

B cTpykType yuebHoro kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTr0 aHaIM3a» BbIJEIEHBI
CIIEYIOIINE COAEpKATEIbHO-METOANYECKNE JTUHUM: «Uucna u BbruuciaeHus», «OyHkuuu u
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Hadama Maremarnueckoro ananmsay, «MHOKeCTBa 1
Joruka». Bce OCHOBHBIE cOllep)KaTeIbHO-METOJUYECKUE JUMHUM H3Y4YaroTCsl HAa MPOTSKEHUH
JIBYX JIET 00y4eHHUs Ha YpOBHE CpelHero oluiero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSIS APYT
Jpyra ¥ TOCTENEHHO HACHIIAsCh HOBBIMH TeMaMH U pas3zaenamu. JlaHHbIM ydeOHBINH Kypc
ABIIIETCS. MHTETPATUBHBIM, IIOCKOJIbKY OOBEAMHSET B cede coJep)KaHHE HECKOJIbKUX
MaTeMaTUYeCKUX TUCHUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS, MaTeMaTHUYECKUN aHalu3,
TEOpHsl MHOXECTB, MaTeMaTudeckas Jioruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBIIa/ICBAlOT BCE Ooyiee MIMPOKUM MATEMAaTHYECKUM amlapaTtoM, y HHX IOCIIEA0BAaTEIbHO
dbopMupyeTcss U COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKYI0 MOJIENb pealbHON
CUTyalluu, MPUMEHSITh 3HAHUA, MOJIYYEHHbIE MPU HU3YYEHHH y4eOHOTro Kypca, JUIsl pelieHus
CaMOCTOSITENIbHO C(OPMYIHMPOBAHHON MaTEeMaTUYECKOM 3aJa4yH, a 3aTeM HHTEpPIpPETUPOBATh
CBOH OTBET.



CognepxxarenpHO-MeTOIMYECKass  JIMHUS — «Yucna W BBIYMCIEHMS» — 3aBEpIIAET
(dbopMUpOBaHHE HABHIKOB UCIOJIL30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO HAayaTto Ha
YpOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpemHero odiiero oopazoBanusi ocodoe
BHUMaHue yjaensercs (OpMUPOBAHUIO HABBHIKOB PAllMOHAIBHBIX BBIYMCIICHUH, BKIIOYAIOIIUX B
ce0s MCTIOIb30BAaHUE PAIUYHBIX (HOPM 3aIHMCH YKCIa, YMEHUE JeNlaTh MPUKUIKY, BBITOJIHATH
npUOIKEHHBIC BRIYHCIICHUS, OIIEHUBAThH YHCIIOBBIE BBIPAXKCHUS, pab0TaTh ¢ MATEMATHICCKIUMH
KOHCTaHTaMH. 3HAKOMbIE OOYYaIOIIMMCS MHOXECTBA HATYpaJbHBIX, IIEJIBIX, PAIMOHAJIBHBIX U
JIEHCTBUTEIIbHBIX YHCEJl JOMOJHSAKTCS MHOXECTBOM KOMIUIEKCHBIX YuCel. B KaxnoM u3 3Tux
MHO’KECTB PacCMaTPHUBAIOTCSI CBOMCTBEHHbIE eMy creluuUecKe 3a1a4u U ONepaliu: IejIeHHe
HalleJ0, ONEPUPOBAHME OCTATKAMU HA MHOXECTBE IEIBbIX YHCEN, O0COo0ble CBOMCTBA
paIoOHATBHBIX U UPPALMOHAIBHBIX YMCEN, apu(METHICCKHUE OMepaIlii, a TaKKe WU3BIICUCHHE
KOpHSL  HaTypaJbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4ucel. braronaps
MOCJIEIOBATEIbHOMY  pPAaCIIUPEHUIO Kpyra MCHOJb3yeMbIX YUCEI W  3HAKOMCTBY C
BO3MOXKHOCTSIMA ~ HMX TNPUMEHEHHS JUIS PEIICHUS Pa3IUYHbIX  3a1a4  (GOpMHUpYeTCs
MPEACTABICHHE O €IWHCTBE MAaTeMaTHKU KaK Haykd U €€ poJii B TOCTPOCHUU MOJeIen
pealbHOTO MHpA, IHUPOKO UCIIONIB3YIOTCS 0000IIEHIE U KOHKPETH3aIHSI.

Jlunus «YpaBHEHHUS M HEPABEHCTBA» pealn3yeTcs Ha MPOTSHKEHUU BCero OOydeHHs Ha
YpOBHE cpeaHero ooOmero o0pa3oBaHUs, IOCKOJBKY B KaxaoMm paszaene I[Iporpammel
NPEIYyCMOTPEHO pelIeHHe COOTBETCTBYIOIIMX 3a7ad. B pe3ynbTare 00yJaromuecs: OBIaIeBarOT
pa3IMYHBIMM  METOJIAMU  PEIICHUS PALMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEJIbHBIX,
Jorapu(pMHUUECKUX ¥ TPUTOHOMETPUUECKUX YPaBHEHHI, HEPABEHCTB U CHCTEM, a TaKKe 3ajad,
coaepxammx napameTpbl. [logydeHHbIe yMEHHUS MIMPOKO HMCIOJB3YIOTCS MPU HCCIIECTOBAHUN
(GYHKIMHA ¢ TTOMOIIBIO TPOU3BOIHOM, TIPU PEIICHUN NMPUKITIAIHBIX 33724 U 33/1a4 Ha HAXO0XK/ICHUE
HauOOJBIINX U HAUMEHBIINUX 3HaYeHUH (QyHKIUH. JlaHHas copepikaTenbHas JIUHHS BKIIOYAeT B
cebst Takxke (HOpPMHUPOBAHHME YMEHHUH BBIMONHATH pacuéTel MO Qopmyaam, IpeodpazoBaHUs
palloOHATBHBIX, UPPAIIMOHAIBHBIX U TPUTOHOMETPHUUECKUX BBIPAKEHUM, a TAK)KE BBIPAKEHUH,
co/iepXaluxX CTeneHu W JjorapudMmbl. braromaps u3ydeHUI0 alreOpanyueckoro marepuala
MPOUCXOIUT JalbHEWIee pa3BUTHE aJTOPUTMUYECKOTO ¢ aOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOPMUPYIOTCS HABBIKUA NEAYKTHBHBIX pacCyXIeHUi, paboThl ¢ CHMBOJIbHBIMHU
dbopmamu, MpeaCcTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npemnaraet 3¢ ()EKTUBHBIC MHCTPYMEHTHI JUIsI PEIISHUS MPAKTHIECKUX M €CTECTBEHHO-
HAy4YHBIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak SI3bIKa HAYKH.

CopepxarenpHo-MeToanueckas JTuHus «OyHKIMU U TpaduKU» TECHO MEPEIUIeTaeTcs C
JPYTUMH  JIMHUSIMA ~ y4e0HOTO  Kypca, TIOCKOJIBKY B  KAaKOM-TO  CMBICIE  3amacT
MOCJIEIOBATEIbHOCTh ~ M3YUCHHMs]  Marepuaina. V3ydeHue  CTEmeHHOH, IOoKa3aTeabHOM,
norapupMHUECKON U TPUTOHOMETPUUYECKUX (DYHKITUH, MX CBOHCTB U Ipad)KOB, UCTIOIH30BAHUE
GYHKIME Ans pemieHuss 3a1ad W3 APYruxX y4eOHBIX MPEAMETOB U PeallbHOM KU3HH TECHO
CBSI3aHO KaK ¢ MaTeMaTUYECKUM aHAJIM30M, TaK U C pelIeHneM ypaBHEHHI W HepaBeHCTB. [Ipu
5ToM OONbIIOE BHUMAaHHWE yAenseTcss (OPMHPOBAHUIO YMEHHsI BBIpaxaTh (opMmyaaMu
3aBUCHUMOCTH MEXYy Pa3IMYHBIMHU BEIHMUYMHAMH, UCCIEIOBATh MOTYYCHHbIE (YHKIIMH, CTPOUTH
ux rpadukd. Marepuan 3TOH COAEp)KAaTEIbHOM JMHUM HAleJeH Ha pa3BUTHE YMEHHHA U
HABBIKOB, MO3BOJISIONINX BBIPAKaTh 3aBUCHUMOCTH MEXIY BEIMUYMHAMHU B pa3IU4HON (opme:
aHAJTUTUYECKON, Tpaduueckoir u ciaoBecHOW. Ero wm3ydeHwe CmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIIICHUS, CIOCOOHOCTH K  OOOOHICHHI0O W KOHKPETH3AIlWH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenpHast TuHus «Hauana mMareMaTHyeckoro aHajlv3a» MO3BOJISIET CYILIECTBEHHO
pacIIupUTh KPYT KaK MaTeMaTUYCCKUX, TaK U MPUKIATHBIX 3a7a4, JOCTYITHBIX 00ydJaronmumcs,
TaK KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TPAaPUKU CIOKHBIX (DYHKIIUH, OTIPEACIISATH UX
HauOOJIbIIME U HAUMEHBIINE 3HAUYEHUS, BBIYUCIATD IUIOMAAU GUTYp U 00BbEMBI TEJl, HAXOIUTh
CKOPOCTHM M YyCKOpeHHs mporeccoB. [laHHas coaepkaTelbHas JIMHUA OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MAaTEMaTUYECKUX MOJENIed peallbHbIX CHUTYallMil, I03BOJIAET
HaxXOJIUTh HAWIYYIIEEe pEIICHHE B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-?KOHOMUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYeCKOro aHaiHu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOTO, (OPMANBHO-JIOTMYECKOTO U KPEaTUBHOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHHIA
pacrno3HaBaTh MPOSIBJICHUS 3aKOHOB MaTEMAaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs
Y3HAIOT O BBIAAIOUIUXCS PE3yJbTaTaX, MOJYYEHHBIX B X0/I€ Pa3BUTHUS MAaTEMAaTUKH KaK HAyKH, U
00 UX aBTOpaXx.

CopepxatenpHo-MeTOAMYECKass JUHUS «MHOXECTBA W JIOTMKA» BKIIOYAaeT B ceds
AJIEMEHTBl TEOPHUH MHOXKECTB M MaTEMaTHYECKOM JIOTUKH. TeopeTMKO-MHOXKECTBEHHBIE
MIPEICTABJICHHUS] TIPOHU3BIBAIOT BECh KYpC IIKOJbHOM MAaTeMaTUKU W TpeajiararoT HauOosiee
VHHUBEPCAIbHBIA S3BIK, OOBEIUHSIONIMN BCE pa3feNibl MaTeMaTUKU U €€ MPHIOKEHUN, OHU
CBS3BIBAIOT pPa3Hble MATEeMATUYECKUE JUCHUIUIMHBI U WX NPUIIOKEHUS B €IUHOE IIeIOe.
[ToaTOMy Ba)XHO JaTh BO3MOXHOCTH OOYYalOlIEMYyCsl TIOHMMAaTh TEOPETHKO-MHOXKECTBEHHBIN
S3bIK COBPEMEHHOW MaTEMaTHUKHU U UCIIOIb30BaTh €ro JJI BHIPAXKEHUSI CBOMX MBICIEH. [pyrum
BaXHBIM MPU3HAKOM MAaTEMAaTUKH KaK HayKH CIIeyeT MPU3HATh CBOWCTBEHHYIO €i CTPOrocTh
000CHOBaHMI W CJelOBaHHE OMpeNeiICHHBIM TMpaBHJIaM TMOCTPOCHUS JTOKA3aTEelIbCTB.
3HAKOMCTBO C dJJIEMEHTAMH MaTE€MaTHYECKOW JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUUECKOTO
MBIIUICHUS 00Yy4YaromUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUSI HAa OCHOBE JIOTUYECKHUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yueOHOM Kypce «Anrebpa M Hauajza MaTeMaTUYECKOTO aHAIW3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJEJIMPOBAHUS, KOTOpPhIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABHIKOB TOCTPOEHUS MOJENCH pEaJbHBIX CHUTYalluid, WCCICAOBAHHS JTHUX
MoJieJiell ¢ TIOMOIIbIO ammapaTa aiareOpbl M MaTeMaTHYeCKOro aHalu3a, WHTepIpeTaluu
MOJIYYEHHBIX PE3yNbTaTOB. Takue 3aJlaHus BIUIETEHbl B KaXKAbId W3 pa3/iesioB MPOTrpamMMBbl,
MOCKOJIBKY BECh MaTepHasl y4eOHOTO Kypca IMIHUPOKO MCTOIB3YeTCs JUIsl PEelIeHUs TTPUKIIATHBIX
3amad. [lpw pemieHHMM peasbHBIX MPAKTUYECKUX 3a7ad  OOydaroluecs pPa3BHBAIOT
HAOIIOIaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIB30BaTh
aHAJIOTHI0, 0000IIaTh W KOHKPETU3UPOBaTh Mpodiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO
HAaBBIKOB PEIICHUS TPUKJIAJIHBIX 3a/1ad OPTaHU3yETCs B MPOIECCe U3YyUEHUS BCEX TEM Y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha wusydenune yueOHOro Kkypca «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAJIN3a»
otBoauTcs 272 yvaca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11 kiacce — 136 vacos (4
yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbubie yncna. OOBIKHOBEHHBIC U JAECATHYHBIE TPOOU, MPOICHTHI, OECKOHEUHBIE
nepuoauieckue apoou. [Ipumenenne qpo0eit 1 MPOIEHTOB A PeIIeHUs MPUKIATHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JelicTBuTenpHble yncna. PalyoHalbHble U MppaLMOHAIbHBIE Yucia. ApU(pMeTHYecKHue
olnepauuyu C JCUCTBUTENBHBIMU YHCIaMU. MOAy/b NEHCTBUTENBHOIO YHCIa M €r0 CBOWCTBA.
[TpuOn>kE€HHbIE BBIYMCIEHUS, MpaBUia OKPYIVIEHUs, MPUKUAKA M OLEHKa pe3yibTara
BBIYMCIICHUM.

Crenensb ¢ 1enbIM nokasatenemM. bunom Herorona. Vicnonb3oBanue noaxozsimeil ¢popmsl
3alUCU AEUCTBUTEIIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3aa4 U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHb C palMOHaJbHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JAEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyC, KOCUHYC, TAaHT€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHblE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHBIE METO/IbI PELIEHUS LENbIX U APOOHO-pAllMOHATILHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousnessl OT OAHOM NEPEMEHHOH. [leneHne MHOrowjieHa Ha MHOTOWIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduunentamu. Teopema Buera.

[TpeoOpa3zoBaHs YHCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENIEHU U KOPHU.

UppanuonaneHple  ypaBHeHMs. (OCHOBHBIE METOJbl  pELIEHMS] HMppallMOHaIbHbBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I10KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METOJABI PELIEHUS JOTapUPMHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue ¢opmyisl. I[IpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BBIPAKEHUI. Pellienre TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucrteM NMHENMHBIX ypaBHEHMI. Marpuia CUCTEMBbI JIMHEWHBIX YPABHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKHH CMBICI U CBOWCTBA, BBIYMCIIEHUE €TO
3HAYEHUs1, IPUMEHEHUE ONPEACIUTEINS IS PELIEHUS] CUCTEMbI JIMHEWHBIX ypaBHEHUH. Pemenue
MIPUKJIAHBIX 337a4 ¢ TIOMOIIBIO CHCTEMBI JINHEWMHBIX ypaBHEHHU. VccnenoBanue mocTpoeHHON
MOJIEJIH C TOMOILIBIO0 MAaTPHUIL U ONIPEACIUTEIIEH.

IlocTpoeHrne MaTeMaTUYECKUX MOJEIEH peaJbHOM CUTyallud C IIOMOIIbI) YPaBHEHHUU U
HepaBeHCTB. lIprMeHeHue ypaBHEHMI M HEPABEHCTB K PEIICHHUI0O MAaTEMAaTHMUYECKUX 3aJad U
3a/1a4y U3 Pa3InYHBIX 00JIaCTEH HAYKU U PeaTbHOM KU3HH.

DOyHKIUM 4 TpadpuKu

Oynkuus, cnocoObl 3amanus (yHkuu. B3zaumHo oOpaTtHble (yHKImMH. Komnosunwms
¢ynkuuit. ['paduk pynkuun. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.



OO6nacth ompeaeneHuss U MHOXKECTBO 3HaueHni GpyHkumu. Hynu dyaknuu. [TpomexyTku
3HaKonocTossHcTBa. YéTHble M Heu€éTHble (yHKumu. llepmogmueckue ynkiuu. [TpomexyTku
MOHOTOHHOCTH (YHKIMH. MakcUMyMbl 1 MUHUMYMbI ¢yHKuuu. Hanbomnbiee 1 HauMeHbIIee
3HaYeHUS PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4YHas U APOOHO-TMHEHHas QYHKIUH. DJIEeMEHTapHOE HUCCieI0BaHUE
Y TIOCTPOEHHUE UX TPaPHUKOB.

Crenennast (yHKIUSI C HATypallbHBIM M IIeNIBIM MoKa3ateneM. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHS N-0il cTerneHu Kak (YHKIHMH OOpaTHOW CTENEHH C HaTypalbHBIM
MIOKa3aTeJIEeM.

[Toka3zarenbHas u norapupmudeckas GpyHKINHN, UX CBOWCTBA U Tpaduku. Mcrnons3oBaHue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTpuyeckass OKPYXHOCTb, OINpEICIIEHUEe TPUTOHOMETPUUYECKUX (PYHKIIHIA
YHMCJIIOBOI'O apryMEHTA.

QOyHKIIMOHATBHBIE 3aBHCUMOCTH B PEIbHBIX TPOLIeccax H siBIeHUX. ['paduku peaabHbIX
3aBUCHMOCTEH.

Hayana maTremMaTn4yeckoro aHajamsa

[locnenoBareabHOCTH, Croco0bI 3a/1aHUs MIOCJIeI0BATEIbHOCTEM. Meron
MaTE€MaTU4eCKOW MHAYKIMK. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEAOBATENBHOCTH. McTopus
BO3HHUKHOBEHHUS MaTEMaTHUYECKOI0 aHalIM3a KaK aHaJIn3a OECKOHEYHO MaJbIX.

Apudmerndeckass M TeoMeTpUuUecKas Iporpeccud. beckoHeyHo  yObIBaroIas
reomerpuueckas nporpeccus. CymMmma O€CKOHEYHO YOBIBAIOILIEH reoMeTpUdYecKol MpOorpeccuu.
JIvHEeHBII W AKCINOHEHIHMaNbHBIA pocT. Ywucino e. DopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcronbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepbiBable (QyHKIMM M ux cBoiictBa. Touku paspbiBa. ACHUMNTOTHI TI'paduKOB
¢ynkuuii. CoiicTBa (yHKUUI HENpepbIBHBIX Ha OTpe3Ke. MeToJ] MHTEpBajOB I PELICHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEePhIBHBIX (DYHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBasti u BTOpas mpousBojHble QYyHKUMHU. OrmpeneneHne, TIeOMETPUUECKUd U
(bu3nueckuii CMbICT IPOU3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

[Tpou3sBosHbIE 1eMeHTapHBIX GyHKUUH. [Ipon3BogHAs CyMMBI, TPOU3BEACHNUS, YACTHOTO
Y KOMIO3UIINU (QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, Olepalyu HaJl MHOXKECTBAMU U UX cBoMcTBa. [(unarpammbl Ditnepa—Benna.
ITpuMeHEeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara Jjs ONHCAHUS pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTrUX YyYeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOHCTBO  MaTeMaTH4eCKOro  oOOBEKTa,  CIIEJCTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KUIIACC

Yucaa ¥ BLIYUCIECHUS

Harypanbable u uensie uncna. [IpuMeHeHHe TPU3HAKOB JEIMMOCTH UENBIX YHUCEN,
HanbOonbImi 00muit nenurens (nanee — HOJl) n nHaumensinee obmiee kparHoe (nanee — HOK),
OCTaTKOB MO MOAYJI0, airopuT™Ma EBKIMIa 17151 perieHust 3a1a4 B LEJIbIX YHCIax.

KommekcHpie uymcma. AnreOpanyeckas HW TPUTOHOMETpUYecKas (OpMbI  3amucu
KOMIUIEKCHOTO 4Hcla. ApudMeTndeckie onepanuy ¢ KOMIUIEKCHBIME yuciiaMu. M3o0paxkenue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOU mockoctu. @opmyna Myaspa. KopHu n-oit ctenenu us



KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCen s pemeHuss (QU3N4ecKux Hu
F€OMETPUYECKUX 3aa4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema M COBOKYNHOCTb YPAaBHEHUH M HEpPAaBEHCTB. PaBHOCHWIIbHBIE CHUCTEMBI U
CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C MOMOIIBIO TPUTOHOMETPUUYECKOU
OKPY’KHOCTH. PenieHue TpuroHoMeTpU4eCKUX HEPaBEHCTB.

OcHOBHBIE METOJIbI PEILIEHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE =~ METOJBI  PEIIEHUS CHUCTEM M  COBOKYIHOCTEH  palMOHAJbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHBIX U JJOTapU(MUIECKUX YPaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTeMaTHYECKUX 3adad U
3aJa4 W3 PA3IMYHBIX OOJAacTe HAayKHM M pEaJbHOM >KW3HU, HMHTEPIPETAIUS ITOJTy4YECHHBIX
pe3yabTaToB.

DOyHKIMH U rpauKu

['paduk xomnoszunuu ¢GyHkiuil. ['eomerpudyeckue oOpa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeToAbl pelleHUsT ypaBHEHUW W HepaBeHCTB. ['paduueckue MeTOJbI
peleHus 3a1a4 ¢ mapaMeTpaMH.

Hcnonp3zoBanne rpadukoB GYHKIMA I UCCIAEAOBAHUS TMPOIIECCOB M 3aBHCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TprMeHeHNEe TPOM3BOIHON K UCCIIEOBAHHUIO (PYHKIIUI HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOJHOM I HAXOXKJEHUsS HAWIIy4dIero pPEHIeHUs B IMPHUKIIATHBIX
3ajadax, s ONpENENeHUsT CKOPOCTH M YCKOpPEHMs Ipoliecca, 3aJaHHOro (GopMyinod Wiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3Hbix. [lepBooOpaszHbie 3JeMEHTapHBIX
byukuuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpai. I'eomeTprudecKkuil CMBICI UHTErpasia. BeluuciaeHue onpenesi€HHoro HHTerpaa
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHrne wuHTerpajia A HaXOXKJAEHUS IUlomanedl miIockux ¢uryp u oO0OBEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennii AuddepeHnnanbHbIX ypaBHeHHH. MaTtemaTnyeckoe MOAETUpOBaHNe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHMYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKoOro BOCIUTAHUSA:
c()OPMUPOBAHHOCTh ~TPAXKJAHCKOW TMMO3WIMK OOYYaIOIIErocs KaK aKTHBHOTO W
OTBETCTBEHHOTO YJIEHA POCCHICKOT0 OOIIEeCTBA, MPEICTAaBICHHE O MAaTEMATHYECKUX OCHOBAaX



(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHUN, MPOUEAYp TpaKIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMA HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKOM I'pa)JIaHCKON WACHTUYHOCTH, YBRKECHUS K MPOLLIOMY U
HACTOALLIEMY POCCUMCKON MAaTEMAaTUKH, LIECHHOCTHOE OTHOLIEHHUE K JOCTHKEHUAM POCCUUCKUX
MaTeMaTUKOB M POCCHUMCKOM MAaTeMaTUYECKOW IIKOJIbI, UCIOJb30BAaHUE ITUX JOCTHUKECHUHN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHME JYXOBHBIX LIEHHOCTEH  pOCCHICKOro Hapoja, Cc(HOPMHPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHUS, ITUYECKOTO MOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKH U ACSATENbHOCTbIO YYEHOTO, OCO3HAHHME JMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE  OTHOIICHHWE K  MHUpPY, BKJIIOYas  OICTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyXICHUW, BOCHPUUMYUBOCTH K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATh MaTEMaTHYECKUE 3HaHMUS B HMHTEpecax
3I0pOBOTO U 0€30MacHOro oOpasza KU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3J0POBHIO
(3m0poBOE MUTaHUE, COANAHCUPOBAHHBIN PEKUM 3aHITHH M OTHbIXa, peryispHas Quandeckas
aKTHUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE TPHU 3aAHITHSIX CIOPTHUBHO-030POBUTEITHHOMN
JeSTeTLHOCTBIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH TPYAOTIO0MS, UHTEpEC K Pa3IMuHbIM chepam
MPOPECCHOHAIBHON JIEATETbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHKON U €€ MPUIOKEHUSIMH, YMEHHE
COBEpINAaTh OCO3HAHHBIM BBIOOp Oyaymie MpopecCuu | peaTnu30BbIBaTH COOCTBEHHBIC
JKU3HEHHBIE IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYecKOMYy OOpa30BaHHUIO H
€caM000pa30BaHUIO Ha MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh HKOJIOTMYECKON KYIbTYpbl, TOHMMAHHUE BIHUSHUS COI[HAIBHO-
HSKOHOMHUYECKUX IMPOIECCOB HAa COCTOSHUE NPHUPOAHOW M COLMAIBHOM Cpelbl, OCO3HAHUE
r100aTbHOTO  XapakTepa  JIKOJIOTHYECKHUX  MpoOJieM, OpHEHTAaIus Ha  IPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUHM U pelIeHUs 3a/1ad B 00JIaCTH OKPYXKAIOIIEH Cpe/ibl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKU M OOIIECTBEHHOW MPAKTHKH, TOHUMAaHUE MAaTEeMaTHYECKON HayKd Kak cepsl
YeJIOBEUECKOU JESATENbHOCTH, STANOB €€ pa3BUTUA U 3HAUUMOCTHU ISl PA3BUTHUSl IIUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHUKH M MAaTeMaTUYeCKOW KYJIbTYpOHl Kak CpeICTBOM IO3HAHUS
MHpa, TOTOBHOCTh OCYHIECTBISATh HPOEKTHYKD M  HCCIEAOBATENIBCKYIO JI€ATEIbHOCTh
WHJUBUIYaJIbHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHMBepPCcAIbHbIEe yueOHbIe AeiicTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBISIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMAaTHYECKHX OOBEKTOB,
NOHATUH, OTHOIIEHWH MEXAY NOHATUSAMH, (OPMYIHUPOBATH OIpENEICHUs TOHATHUH,
YCTAaHABJIMBATh CYIIECTBEHHBIN MpH3HAK KiAcCH(PUKAIWMK, OCHOBAaHHUS [Uis O0OOIIeHUS |
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOIO aHAIN3a;

BOCIIPUHUMATh, (HhOpPMYyJIUpOBaTh W NPeOoOPa30BBIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBIISITh MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOpEUUs B (hakTax,
JAHHBIX, HAONIOJCHUAX U  YTBEPXKACHUAX, NpeAjaraTb KpUTEpUU JUIS  BbISABICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUIi;

JieNiaTh BBIBOJIBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, ICIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSTENIBHO JJOKA3aTeIbCTBA MAaTeMaTUUECKUX YTBEPKICHUN (TIpsIMble U
OT IPOTUBHOIO), BBICTpAaUBaTh AapPryMEHTAlMIO, NPUBOJIUTH NPUMEPbl U KOHTPIPUMEDSI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHS U BBIBOJIBI;

BbIOMpaTh croco0 pemieHus yd4eOHOM 3ajaduu (CpaBHMBAThb HECKOJIbKO BapUaHTOB
pelieHus, BbIOMpaTh HauOoJjiee NOAXOAALIMM C Y4YETOM CaMOCTOATENbHO BbIIEIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1elCTBUA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIEA0BATEILCKUI HHCTPYMEHT MM03HaHUs, (GOPMYJINPOBATH
BOINPOCHI, (UKCHPYIOLIUE NPOTHBOpEUYHe, MpoOIeMy, YCTaHABIMBaTb HCKOMOE M JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UINI0, MHEHHE;

IPOBOAMTH CaMOCTOSITENIbHO  CIUIAHWPOBAHHBIA  JIKCHEPUMEHT, MCCIEAOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHYeCKOro OOBEKTa, SBJIEHHUS, IPOLIECCA, BBISIBICHUIO
3aBHCUMOCTEHN MEXTy 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENIbHO (OPMYIMPOBATh 0O0OIIEHHS M BBIBOJBI 110 PE3yiIbTaTaM MPOBEAEHHOTO
HaOJr01eHNs, MCCIIeI0OBaHMUs, OLIEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
00001IeHNI];

MIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BbIIBUTaTh MPEATOIO0KEHHS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIISITH Ae(pUIINTHI HHPOPMAIINHU, JaHHBIX, HEOOXOIUMBIX /ISl OTBETA Ha BOIIPOC U IS
pelleHus 3aauu;

BBIOMpaTh HMH(OpPMAIMIO W3 HCTOYHMKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaTh W MHTEPIPETUPOBATh HHGOPMAIMIO pa3IUYHBIX BUAOB U (QOpM
MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(OpMALUIO, MPEACTaBIATh €€ B  paslMuHbBIX  (popmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHMBATh HAA&KHOCTh MH(OpPMAIMM IO CaMOCTOSATENBHO  CPOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TelcTBUS
Oomenmne:



BOCIPUHUMATh M (OpMYNIUpOBaTh CY)XJCHUS B COOTBETCTBHH C YCIOBHSMHU M LEIIMHU
06H_I€HI/ISI, ACHO, TOYHO, I'PAMOTHO BBIPAXATh CBOIO TOYKY 3PCHHA B YCTHBIX W NHNCbMCHHBIX
TCKCTAaX, OaBaTb IOACHCHUA 110 XOAY PpCHICHHUA 3aJdadd, KOMMCHTHUPOBATH HOJIy‘-IGHHLIfI
pe3yJbTar;

B X0J¢ OOCYKIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI, MPOOIEMBI,
peL[IaeMOfI 3ala4r, BBICKA3bIBATb HJICH, HALICJICHHBIC HA IOHUCK PCUICHUA, COIIOCTABJIATH CBOH
CYXJIEHUS C CY)KICHHSIMU JPYTUX YYACTHHKOB JHajiora, OOHApyKHWBaTh Pa3U4ue U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popMe POpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3YNbTaThl PEUICHUS 3a/laud, SKCHEPHUMEHTA, HCCIEIOBAHMSA, NPOEKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y4€TOM 3a1a4 TNpPEe3eHTAlUd H
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusaunus:

COCTaBIISITh TUIAH, AJITOPUTM PEIICHUS 3aJa4yd, BBIOMpATh CIIOCO0 pEmIeHUs C Y4ETOM
UMEIOINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIQJICTh HABBIKAMH ITO3HABATEIHHOU Pe()ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIMA
U MBICIUTENBHBIX MPOIECCOB, HUX pE3yJIbTAaTOB, BIAJETh CIIOCO0AMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3ybTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

MPEBUIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH 33]]a4d, BHOCHTH
KOPPEKTUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAHJICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjibTaTa I[EIH U YCIOBHUSIM, OOBACHATH MPHUUYMHBI
JOCTYDKEHUST WM HEJOCTHIKCHHS Pe3YJIbTaTOB JEATCIIBHOCTH, HAXOIWTh OINMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATeJILHOCTD:

MOHUMATh U WCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW M MHIUBUAYaTbHOU pabOThI MpH
pelieHny y4eOHBIX 3a7ady, NPUHUMATh I[€1b COBMECTHOW [EATENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHON pabOThI, paclpeaeisaTh BUIbI padOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHUST HECKOIBKUX JTFOJCH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYKAeHHS, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBD» W HWHBIE), BBIMIOIHATH CBOK YacTh PadOTHl M KOOPAWHUPOBATH CBOM JEHCTBHS C
JPYTMMH YICHAMU KOMAH]IbI, OIICHMBATh KA4eCTBO CBOETO BKJaJa B OONIMH MPOIYKT IIO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kJjacce 0oO0ydyaromuiics TMONYYUT CIACAYIOIIME TPEIMETHBIC
pe3yNbTaThl 1O OTIEIbHBIM TeMaM paboueill MporpaMMbl yuyeOHOro Kypca «Airedpa u Havyana
MaTEMaTUYECKOr0 aHaIN3an:

Yucia v BbIYUCTCHUA:

CBOOOJHO ONEpUPOBATh MOHATUSMU: PAIMOHATILHOE YUCIIO, OECKOHEYHAas epUOIYecKast
Ipo0Ob, MPOLIEHTHI, UPPALUOHAIBHOE YHUCIIO, MHOXECTBA PAlMOHANBHBIX U JEWCTBUTEIBHBIX
qucei, MOOYJIb ,Z[GﬁCTBHTCJIBHOFO qHucJia,



OPUMEHATh ApOOM M NPOLEHTHl I PpeIICHUs MNPHUKIAJHBIX 3aJady M3 Pa3INYHbIX
OTpaciei 3HaHUW U pearbHOU KU3HU;

OPUMEHATh NPHOMMKEHHBIE BBIYMCICHUS, MPaBHJIA OKPYIJICHUS, MPHUKUAKY M OICHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO OIEPUPOBATH IOHATHEM: CTENEHb C LEJIbIM I10Ka3aTesleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3aluCH ACUCTBUTEIBHBIX YUCEN U PEIICHUS MPAaKTUYECKUX 3ajad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTYypalbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAILHBIM I10Ka3aTelIEM;

CBOOOJHO OIEPUPOBATH MOHATHUAMHU: JorapudM YHUCIA, JCCATUYHbIE W HATypalbHbIC
J0TapuQMmBbl;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUIAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO ~ ONEpPUPOBATH  MOHATHSAMM:  TOXAECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCWIBHBIE HEPAaBEHCTBA;

IPUMEHSTh PA3JIMYHbIE METOAbl PEUICHHS] pPalMOHAIbHBIX U JIPOOHO-pAllMOHATIBHBIX
YpaBHEHUM, IPUMEHATh METOJI UHTEPBAJIOB JUIsl pEIICHUsI HEPAaBEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUSMH: MHOTOYJIEH OT OJHOI NepeMEeHHOW, MHOIOYJIEH C
HenpiMu - Ko3(h(UIIMeHTaMi, KOPHHM MHOIO4WIEHa, NIpPUMEHSTh JeJeHHEe MHOTO4YJIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anad;

CBOOOJHO ONEpUPOBATh MOHATHSAMH: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpula,
ONpEACIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKHH CMBICH, HCIIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 i BBIYACIEHUS €r0 3HA4Y€HUs, IPUMEHATh ONPEACIUTENN Ul PEILIECHUS
CUCTEMBI JINHEHHBIX YpaBHEHHM, MOJEIMPOBATh PEAIbHBIE CUTYaIlMH C IOMOIIbIO CHCTEMBI
JUHEHHBIX ypaBHEHUH, MCCIEA0BaTh IIOCTPOECHHBIE MOJEINM C IOMOUIbI0 MaTpull H
OIpEAEINTENEH, UHTEPIIPETUPOBATD NTOJYYEHHBIN pE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHus BRIPaKEHUI;

BBIMOJHATh PEOOpa30BaHUS YHCIOBBIX BBIPAKEHUH, COJEpXKAIIUX CTEHEHH C
paloHaIbHBIM TIOKa3aTeNeM;

UCIOJIb30BaTh  CBOMCTBAa JIorapuMoOB JUIsl  NpeoOpa3oBaHUsA  JIOTapH(PMHUUECKHX
BBIPAKECHMUI;

CBOOOJAHO  ONEepUpoBaThb  MOHATUSIMM:  UppaAlMOHAJbHBIE,  IOKa3aTelbHbIE U
jorapuMHuuecKre ypaBHEHUS, HAXOAUTh UX PEIICHUs C MOMOUIbI0 PAaBHOCUIIBHBIX MEPEX0/0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpPUTOHOMETpUYecKHe (GopMynsl Ais  MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJHO OMNEpUpPOBaTh TOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, MPUMEHSIThH
HE00X0iuMble (OPMYIIBI IS peIlIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX YPaBHEHUM;

MOJIENIUPOBaTh pealibHble CHUTYallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKEHHUS,
YPaBHEHHs, HEPAaBEHCTBA II0 YCIOBUIO 3aJadd, MWCCIENOBAaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.



DOyHKIUM U rpapukm:

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: (YHKIHUS, CIIOCOOBI 3amaHus (YHKIMH, B3aUMHO
oOpatHbple (DYHKIMH, KOMIO3UIUS (YHKUMH, Tpaduk (YHKIWHU, BBITOIHATH 3JIEMEHTapHBIC
npeoOpa3zoBanusi rpaduKoB PYHKITUH;

CBOOOJIHO OIEPUPOBATH IMOHATUSAMHU: OO0JIACTH ONPEAEICHUS M MHOXECTBO 3HAYCHMH
byHKUIMY, HYTH QYHKINH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: YETHBIE W HEUETHBIC (YHKIMH, MEPUOAUYECKHE
(GyHKLIMH, TPOMEXYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl M MHUHUMYMBI (DyHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHNEe (YHKIIUU HAa IPOMEKYTKE;

CBOOOJTHO ONEPUPOBATh MOHATHUSAMH: CTENEHHass (YHKLIUS C HATypAIbHBIM M IIEIBIM
nokasareseM, TpapuK CTeeHHONW (YHKIHMU C HATypaJlbHBIM W IEJIBIM IOKa3aTeneM, rpaduk
KOpHs N-0¥ CTeNeH! KaK pyHKIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATUAMU: JIMHEWHas, KBaJIpaTU4Has M JApPOOHO-JIMHEHHas (QYyHKUUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOJTHO OIEPUPOBAThH MOHATUSAMU: TOKa3aTelbHas W JorapupmMudeckas QyHKIUH, UX
CBOMCTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKH JUIsl pellICHHs YpaBHEHUIA;

CBOOOJIHO OIEPHUPOBATH MOHATHSMU: TPUTOHOMETPUYECKAs OKPYKHOCThb, ONpEACIICHHE
TPUTOHOMETPHUYECKUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCTIOJIB30BaTh TpapuKu (YHKIUH A MCCIECIOBaHUS MPOIECCOB M 3aBUCHMOCTEH NpH
peLIeHUH 3aj7iad U3 JIPYTruxX y4yeOHbIX NPEAMETOB U PeabHOM KMU3HM, BBIpaXKaTh (GopMmyliaMu
3aBHCUMOCTH MEX/y BETUUYNHAMM;

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO ONEpUPOBATh MOHSATHIMHU: apu(PMeTHUecKass U TeOMETpUYecKas MPOTrpecCHs,
0ECKOHEUHO YObIBAIOIIas T€OMETPUYECKas MPOrpeccHsi, TMHEHHbIM U SKCIIOHEHIIUAIBHBIA POCT,
(bopMyIa CI0XHBIX MPOLIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpPHPOBATH  TOHATHSIMH:  MOCJIEIOBATEIBHOCTh,  CIIOCOOBI  3aJaHUs
[0CJIEeI0BATEIbHOCTEH, MOHOTOHHBIE W OrPaHUYEHHBIE MOCJIEI0BATEIbHOCTH, IOHUMATh
OCHOBBI 3apOXKJICHHUSI MATEMAaTHUYECKOr0 aHAJIN3a KaK aHaJln3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OINEPHUPOBATH MOHITUSMHU: HEMPEPHIBHBIE (PYHKIIUH, TOYKH pa3pbiBa rpaduka
(GYHKIMH, aCUMITOTHI rpaduka GyHKIIH;

CBOOOJTHO OIEpUPOBaTh MOHATHUEM: (YHKIMS, HEMpepbhlBHAsS Ha OTpe3Ke, MPUMEHSThb
CBOMWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peIIeHHs 3a/1a4;

CBOOOJTHO OTEPHPOBATH TIOHSATHSIMH: TIepBasi M BTOpas TPOU3BOJHBIC (DYHKIIHH,
KacaTesnbHas K rpa@uky QpyHKINU;

BBIYUCIIAITh TPOU3BOJIHBIE CYMMBI, IPOU3BEJCHHS, YAaCTHOIO U KOMIIO3HMIIMU JIBYX
(byHKUIMH, 3HATh TPOU3BOHBIE 3JIEMEHTAPHBIX (YHKINH;

UCTIOJTF30BaTh TE€OMETPUUICCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM TSl PEIICHHS 3a/1a4.

MHosxecTBa U JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPallUU HaJl MHOKECTBAMH;

UCIIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar Jjsl OMMCaHUs PeaIbHbBIX IPOLIECCOB
U SIBJIGHUH, IPY PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IIPEIMETOB;

CBOOOJTHO OMNEpPUPOBATH MOHATHAMM: OIPENEICHUE, TEOpEMa, YpaBHEHUE-CIIE/ICTBUE,
CBOWCTBO MaTeMaTHYeCKOro OOBEKTa, J0Ka3aTeNIbCTBO, PABHOCWIIBHBIE YpPaBHEHUS H
HEPaBEHCTBA.



K konmy oOyuenuss B 11 kJacce oOydaromMiACs TMOMYYUT CIAEAYIOIIAE IPEIMETHBIC
pe3yJbTaThl 10 OTACIBHBIM TeMaM paboyell mporpamMmbl yueOHOTO Kypca «Anrebpa u Havaia
MaTEMaTUYECKOr0 aHAIIU3an:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEpUPOBATh TOHATUSAMU: HATypalbHOE U IIeJI0€ YHCIO, MHOXKECTBa
HaTypaJIbHBIX U LIEJBIX YKMCEJI, UCIIOIb30BaTh IPU3HAKU AenuMocTH 1enbix yucen, HOA u HOK
HaTypaJIbHbIX YHMCENl JJIs PELIEHUS 3a1a4, IPUMEHATh IropuT™ EBKkinia;

CBOOOJHO ONEpUPOBATH MOHSATUEM OCTATKA IO MOJYIIIO, 3aMIUChIBATh HATypajIbHbIC YUCIIA
B Pa3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUHMCIICHHUS;

CBOOOJHO OMEPHPOBATH MOHATUSMH: KOMIUIEKCHOE YHMCIO U MHOXECTBO KOMILJIEKCHBIX
qHCell, IPEACTABIATh KOMIUIEKCHBIE YHCIa B areOpandeckoi M TPUTOHOMETpHUYECKOU (opme,
BBITMIOJHATH apu(METHUYECKIE ONEpallii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHNs M HEPABEHCTBA:

CBOOOJAHO  ONEpUpOBaTh  MOHATUSIMHM:  HPpPAlMOHAJbHBIE,  IIOKAa3aTEJIbHBIE U
Jorapu(pMHUUECKUE HEPABEHCTBA, HAXOMUTh HMX PEHICHHS C MOMOIIBI0 PaBHOCHIIBHBIX
MEePEX0/I0B;

OCYIIECTBIISITH OTOOP KOPHEW MPU PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHNUS,

CBOOOZHO ONEpPUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HE00X0AuMBbIe (POPMYIIBI TSl PEIICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOIANUTD PEILIEHUSI CUCTEMBI M COBOKYITHOCTEMN
palMOHANIBHBIX, MPPALMOHAIbHBIX, IOKA3aTeNbHBIX U JOrapupMHUUECKUX YpaBHEHHH H
HEPABEHCTB;

pelaTth paluoHalbHble, HPpPALUOHAIbHbIE, IOKa3aTelbHble, JorapupMUUecKue Hu
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAECPKAIINE MOYJIA U TTapaMeTphI;

IPUMEHSTh rpapuecKre METO/IbI JJIsl PEIIEHUs] YPaBHEHUN U HEPABEHCTB, a TAK)Ke 3a]1au
C IapaMeTpaMy;

MOJEIUPOBATh peajibHble CUTYallMd Ha S3bIKE aireOpbl, COCTABIATh BBIPAKEHHUS,
YPaBHEHHUs, HEPABEHCTBA M MX CHCTEMbI IO YCIOBHMIO 3a/ayd, HCCIENOBATh IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM armapaTa anreOpbl, THTEPIPETUPOBATh MOJYyYE€HHBIN pe3ybTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH Tpa)UKU KOMIO3UIMU (PYHKIMI C MOMOIIBIO 3J€MEHTApHOTO MCCIIEOBAHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTPOUTh TeoMeTpuyecKkue oOpa3bl ypaBHEHHUII U HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJTHO ONIEPHPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCIIOJIb30BAaTh MPOM3BOAHYIO [UIsl HCCIEAOBaHHUA (DYHKIMM Ha MOHOTOHHOCTh H
IKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

WCIIOJIB30BaTh MPOU3BOJHYIO JUISl HAaXO0XKJICHHSI HAWIYUIIEro PEeIIeHUs] B NPUKIAJHbIX, B
TOM YHCJIE COLMAIBHO-)KOHOMUYECKHX, 3aavax, JJI1 ONpPENEICHUS CKOPOCTH U YCKOPEHHMS
npoiiecca, 3a1aHHOT0 (OPMYIOH HTH rpaduKoMm;



CBOOOJTHO  OINEPHPOBATH TMOHATHSIMHU: TIEPBOOOpa3Hasi, ONPEACICHHBIA HWHTErpal,
HAXOJHUTh IEPBOOOpPA3HBIC JJIEMEHTAPHBIX (DYHKIMUHA W BBIUUCISATH HMHTErpan 1mo ¢Gopmyle
Hrerorona-JleiiOnuna;

HAXOJUTh IJIONIAIU IIOCKUX (PUTYP U 00BEMBI TEN C TIOMOIIBIO HHTErPaIa;

UMETh TPEICTaBICHUE O MaTeMaTHYeCKOM MOJICIMPOBAHUN Ha TPUMEPE COCTABJICHUS
muddepeHINATBHBIX YPaBHEHHI,

pemath NpUKJIaJHbIe 337aud, B TOM YUCIE COIMATEHO-DKOHOMUYECKOTO U (PH3UIECKOTrO
XapakTepa, CpeICTBAMH MAaTEeMaTHIECKOTO aHAIH3A.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Konn4yectBo 4yacos
Ne HaumeHnoBaHue pa3geioB W TeM
Konrpoabnbie IIpakruyeckue
n/n NPOrpaMMblI Bcero
padoThI padoTshI
MHOXECTBO JIEUCTBUTENBHBIX YHCEIL
1 MHOrouneHsl. PannonaneHbIe 24 1
ypaBHEHUs U HepaBeHCTBa. CUCTEMBbI
JIMHENHBIX YPAaBHEHUN
5 Oynkuuu U rpapuku. CreneHHas 12 1
(GYHKIMS C LIEIbIM ITOKa3aTeleM
Apudmernueckuif  KOpeHb n-oi
3 CTETICHH. Uppaunonansaeie 15 1
YPaBHEHHUS
4 [TokazarenbHas GyHKIMS. 10 1
[Toka3arenbHble ypaBHEHUS
5 Jlorapudmuueckas GyHKIHS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 TpuroHomeTpuyeCcKkue BBIPAKEHUS U 29 1
YpaBHEHHUS
7 [TocnenoBaTeTbHOCTH U IPOTPECCUH 10 1
8 HenpepriBabie byHKIHN. 20 1
[TpousBogHas
9 [ToBTOpeHwue, o0o01ienue, 5 5
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB IIO 136 10 0
I[TPOTPAMME




11 KJIACC

KosmuecTBo yacos
Ne HaumeHoBaHue pa3gejioB U TeM
u/n NporpaMMBb Beero Konrpoabnbie IIpakruyeckue
padoThI padoThI
1 HccnenoBanue GyHKIUNA ¢ TTOMOIIBIO 29 1
IIPOU3BOTHON
2 ITepBooOpa3Hast 1 HHTETpa 12 1
I'padpuxu TPUTOHOMETPUYECKUX
3 GbyHKIHIA. Tpuronomerpuueckne 14 1
HEPaBEHCTBA
4 WppaunonaibHble, MOKa3aTelbHbIE U 24 1
norapuMuUecKre HEpaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u 1enbie yrcna 10 1
Cucremsl paIlMOHANILHBIX,
7 UppaMOHATBHBIX TIOKa3aTeNbHBIX W~ 12 1
norapu(MUUECKUX YpaBHEHUN
8 3aa4y ¢ napaMeTpamu 16 1
9 [ToBTOpEHwUe, ) 00o0011eH1e, 16 5
CUCTEeMAaTH3aIHsl 3HAHHHA
OBLIEE KOJIMYECTBO YACOB 11O 136 10 0
I[MTPOT'PAMME
MMOYPOYHOE IINTIAHUPOBAHHUE
10 KUIACC
KosmuecTBo yacos
Ne Hara
w/n Tema YpPoKa Beero KOHTpo.]IbHLIe HpaRanecxne W3ydeHust
padoThI padoThI
1 MHo)kecTBO, omnepaluud  Haj 1
MHOKECTBaMH M UX CBOICTBa
2 Huarpammsl Diinepa-BenHa 1
[Ipumenenue TEOPETUKO-
3 MHOECTBEHHOT'O anmmapara 1
JUIS pellieHus 3a1a4
4 ParnmonansHbIe yucima. 1




OOBIKHOBEHHBIE U JIECATUYHEIE
poow, MIPOIICHTHI,
OCCKOHEYHBIC IEPUOTUICCKHE
apodu

Parmmmonansabie qHClIa.
OOBIKHOBEHHbBIE U JECATHYHEIC
poowu, MIPOIICHTHI,
OCCKOHEYHBIC TICPUOTUICCKUC
apodu

[Ipumenenue Ipobeit u
MPOIICHTOB  JUII  pPELICHUs
MPUKIIATHBIX 3a/1a4

[Ipumenenue Ipobeit u
IIPOLIEHTOB I peueHust
MPUKJIAJIHBIX 3a1a4

10

JlelicTBUTENbHBIE YHUCIIa.
PanmonanbsHbie 51
HWppalMOHAIIbHBIC YHCIIa

Apudmernueckue onepaunuu c
JNENUCTBUTEILHBIMU YUCIIAMU
Mopyns JNENUCTBUTEIILHOTO
YHUCIJIa U €r0 CBOWCTBA

11

[Tpubmxk€HHBIE BBHIYUCIICHHUS,
IpaBHiIa OKpYTJICHUS,
IIPpUKHU KA u OIICHKa
pe3yJibTaTa BEIYMCIEHUN

12

13

14

OCHOBHBIE METOJIbl pEIICHUs
LEBIX U JIpoOHO-
parOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

OCHOBHBIE METOJIbl pEIICHUs
LEBIX U JIpoOHO-
parOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

OCHOBHBIC METOAbI pCI_HeHI/ISI
LIENBIX 51 JIpoOHO-
palMoHAIBHBIX YPaBHCHHH |
HEPaBEHCTB

15

MuorouieHsl oT OJTHOH
IIEPEMEHHOM. [enenne
MHOroWwIeHa Ha MHOTOYJIEH C




octaTtkoM. Teopema besy

16

17

18

MBHOro4JICHEI v LICJIBIMHU
kodpdunuentamu.  Teopema
Buera

Pemenne cumcreM JIMHEHHBIX
ypaBHEHU

Pemrennie cucreM JIHMHEHHBIX
ypaBHEHU

19

Marpuna cucTeMbl JHHEHHBIX
YpaBHEHUH. Onpenenurens
MATPHUILIBI 2X2, ero
IE€OMETPUUECKUN  CMBICT U
CBOWCTBA; BBIUMCIIEHUE €ro
3HAa4YeHUs

20

Onpenenurenb MaTpulbl 2x2,
€ro reOMETPUYECKHI CMBICI U
CBOMCTBA; BBIYMCIEHUE €TI0
3HAUEHUs

21

[IpumeHneHne  onpenenuTens
JUIS peueHus CUCTEMBI
JIMHEWHBIX YPABHEHUHN

22

23

24

25

Pemenne npuknagseix 3amay c
IIOMOIIBXD CHUCTEMBI JIMHEUHEBIX
YpaBHEHUU

Pemrenne npukiagHbeIX 3amad C
IIOMOILBI CUCTEMBI JIMHEHHBIX
ypaBHEHUH

KonrponbHas pabora:
"PanonanbHble ypaBHEHUS U
HEpaBEHCTBA. Cucremsl
JMHENHBIX YpaBHEHUN"
OyHKIKA, CMocoObl 3amaHus
¢bynkuuu. B3anMHo oOpaTHBIE
GbyHKIMM. Komnozunus
byHKIHII

26

I'paduxk byHKIHH.
DJjieMeHTapHbIe
npeoOpa3oBaHus rpaduKoB

byHKIHII

27

O06acTh onpeeacHus u
MHOKECTBO 3HAa4YCHUH




¢byakuun.  Hymm  dyHKOMH.
[IpomexxyTku 3HAK
MOCTOSIHCTBA

28

UérHble U HEUETHBIC (DYHKIIUU.
[Tepuonnueckue GbyHKIUN.
[IpomMeXyTKM  MOHOTOHHOCTH

byHKIAHA

29

MakcuMyMbl ¥ MHUHUMYMBI
¢ynkuuun.  HawmbGompmee u
HaMMEHBIIIEe 3HauCHHE
(bYHKIIMH Ha TPOMEKYTKE

30

31

32

JIuneiniHas, KBagpaTU4Has H
npoOHo-TMHEHHas QyHKIIH
ONEeMEHTapHOE HCCIEI0BaHUE
U MOCTPOEHHE Tpa(UKOB 3TUX
byHKIUH

DNEeMEHTapHOE HCCIEI0BaHUE
U MOCTpOEHHE Tpa(uKOB 3TUX

byHKIUH

33

Crenennp C HEJIBIM
nokasareiieM. bunom HrroToHa

34

35

36

Creneunp C LEJIBIM
nokazareiieM. bunom Herotona

Crenennas ¢byHKIMA c
HaTypaJIbHBIM " LEJBIM
nokasareneMm. E€ cBoiicTBa Hu
rpaduk

KoHnTponbHas pabora:
"Crenennass  ¢ynkuusa. Eé
cBoiicTBa U rpaduk"

37

Apudpmernueckuii KOpEHb
HaTypaJIbHOM CTENEHW U €ro
CBOMCTBA

38

Apudpmernueckuii KOpEHb
HAaTypaJbHOW CTENEHU H €ro
CBOMCTBA

39

[IpeoOpa3oBanuss ~ YHCIOBBIX
BBIpaKCHUH, COZIePIKALITIX
CTEINCHU M KOPHH

40

[IpeoOpa3oBaHuss ~ YHCIOBBIX
BBIpaKCHUH, COZePIKALITIX




CTCIICHU U KOPHHU

41

42

43

[IpeoOpa3oBaHuss ~ YHCIOBBIX
BBIpKCHUH, COJIepPIKALITIX
CTEIICHU U KOPHHU
WppaimoHaibHble ypaBHEHHS.
OCHOBHBIC METO/bI PEIICHHS
HMPPALMOHAIIBHBIX YPABHEHUN

WppatmonanbHble ypaBHEHUSI.

OcHOBHBIE METOABl PELICHHS
UppallMOHATIBHBIX YpaBHEHUI

44

WppatnmonanbHble  ypaBHEHUSI.
OCHOBHBIE METOJIbl PpELICHUs
HMPPALMOHATIbHBIX YPaBHEHUN

45

PaBHOCHIBHEIE nepexoael B
pelicHUN HppauOHaJIbHBIX
YpaBHEHUU

46

47

48

PaBHOCHIIBHBIE mEpexOapl B
pEeIICHUN HppanuoOHaJIbHBIX
YpaBHEHUU

PaBHOCUIIBHBIE TIEpEXOABI B
peLieHnn UPPALMOHATIBHBIX
ypaBHEHUN

PaBHOCUIIBHBIE TIEpEXOABI B
peLieHnu UPPALMOHAIBHBIX
ypaBHEHUN

49

CaoiicTBa U rpaguk KopHS N-
Ooif cremeHH Kak (YHKIUH
oOpaTHOU CTEIEHU c
HaTypaJIbHBIM IOKa3aTelIeM

50

CaoiicTBa U rpaguk KopHS N-
Ooif cremeHH Kak (YHKIUH
oOpaTtHoit CTETICHU v
HaTypaJIbHBIM IOKa3aTelIeM

51

KouTponbHas pabora:
"CpoiicTBa u rpaduK KOpHsS N-
oil crenenu. MppanuoHaibHbIe
ypaBHEeHUs"

52

Crenenp ¢  pauuOHAIBHBIM
IOKa3aTeJieM U €€ CBOMCTBA

53

Crenenp ¢  pauMOHAJIBHBIM
IIOKa3arelieM U €€ CBOMCTBA




54

CreneHb C PalrOHAJIbHBIM
IokasaTelieM M e€ CBOMCTBA

55

56

57

[TokazarenpHas GyHKIMA, €€
CBOWCTBaA U TpaduK

Hcnonp3oBanue rpaduka
byHKIUN IE pereHwsI

YpaBHEHUU
Hcnonb3oBanue rpaguka
byHKIIN e pereHus
ypaBHEHUH

58

[lokasaTenbHple  ypaBHEHHS.
OcHOBHBIE METOABI PELICHMS
[I0Ka3aTeIbHbIX YPaBHEHUN

59

[lokasaTenbHple  ypaBHEHHS.
OcCHOBHbBIE METOABl PELICHUS
II0KA3aTENIbHBIX YPABHEHUI

60

61

62

IlokasaTenbHble  ypaBHEHWS.
OcCHOBHbBIE METOABl PELICHUS
ITOKA3aTENIbHBIX YPABHEHUI

KonTponbHas pabora:
"Iloka3zarenbHas GyHKIMSL.
IlokazarenbHble ypaBHEHUS"

Jlorapudm uymcna. CBoiicTBa
norapudpma

63

64

65

Jlorapupm uyucna. CaolicTBa
nmorapupma
Jlorapudm uyucma. CpolicTBa
norapudpma
JlecsiTuuHble W HaTypaJlbHbIE
sorapupmbl

66

67

68

JlecaTuuHble W HaTypaJbHbIC
Jorapu@msl

IIpeoOpa3oBanue BBIpaKEHUI,
COJIepKALIHX JIOTapU(PMBI

[IpeobpazoBanme BBIpaKCHHH,
COZIepKALIHX JIOTapU(MBI

69

[IpeobpazoBanue BBIpaKCHHH,
coJiepKaIIux JorapupmMbl

70

Jlorapupmuueckas  QyHKIuS,
e€ cBoiicTBa U rpaduk




71

Jlorapudpmuueckas  GyHKIHS,
e€ cBoiicTBa U rpaduk

72

Ucnons3zoBanue rpaduka
byHKIUN I E: pelieHus
YpaBHEHUU

73

74

75

Hcnons3oBanue rpaduka
byHKIAN I E: pelieHus
YpaBHEHUU

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METOABI PELICHHS
Jnorapu()MUUECKUX ypaBHEHUI

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METOABl PEUICHHS
Jorapu()MUUECKUX ypaBHEHUI

76

Jlorapudmuyeckie ypaBHEHHS.
OCHOBHBIE METOJIBI PEIICHUS
norapu()MUYECKUX YpaBHEHHUI

77

78

79

80

PaBHOCHIBHEIE nepexoael B
pelIeHnr  JIorapu(pMUUYECKUX
YpaBHEHUU

PaBHOCUIIBHBIE mEpeXOabl B
pelieHnr  JTorapu(pMUUYECKUX
YpaBHEHUU

KonrtponbHas pabora:
"Jlorapudmuueckast (QyHKIHUS.
Jlorapupmuueckue
ypaBHeHus"

CuHyc, KOCHUHYC, TaHIEHC W
KOTaHI'€HC YK CIIOBOTO
apryMeHTa

81

CuHyc, KOCHMHYC, TaHIE€HC U
KOTaHT€HC YHCIIOBOTO
apryMmeHra

82

ApKCHHYC,  apKKOCHHYC H
apKTaHIeHC YK CIIOBOTO
apryMeHra

83

ApKCHUHYC,  apKKOCHHYC |
apKTaHI€HC YK CIIOBOTO
apryMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTb, olnpezeneHue




TPUT'OHOMETPHUYCCKUX

byHKIUH YHCIIOBOTO

aprymeHra

85

Tpuronomerpuueckas

OKPY>KHOCTb, olpezeyeHue

TPUT'OHOMETPHUYCCKUX

byHKIUH YHCIIOBOTO

aprymeHra

86

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

(dhopMyIibl

87

88

89

90

OcHoBHbIE
TPUTOHOMETPHUYECKHE
bopmyIbl

OcHOBHbIE
TPUTOHOMETPHUYECKHE
bopmyIbl

OcHoBHBIE
TPUTOHOMETPHUUYECKHE
(bopMmyIbI
[IpeoOpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

91

[IpeoOpa3zoBanue
TPUTOHOMETPUUECKUX
BBIPa)KCHU I

92

93

94

IIpeoOpazoBanue
TPUTOHOMETPHUUECKHUX
BBIpaKCHU I

IIpeoOpazoBanue
TPUTOHOMETPUYECKHUX
BBIpaKCHU I

Pemtenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

95

Pewenne
TPUTOHOMETPUYECKUX
YpaBHEHUH

96

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHUI




Pemrenue

97 TPUTOHOMETPUUICCKUX
ypaBHEHU
Pemenue

98 TPUTOHOMETPHUECKUX
YpaBHEHUI
Pemenue

99 TPUTOHOMETPHUECKUX
YpaBHEHUU
Pemenue

100  TpUTOHOMETPHUYECKUX
YpaBHEHUU
KontposbHas pabora:
"Tpuronomerpuyeckue

101  BeIpakeHHS u
TPUTOHOMETPUICCKHEC
ypaBHeHUA"
IlTocnegoBarenbHOCTH,

102 CITOCOOBI 3aJaHus
nmocjiaenoBareabHOCTEN. MeTon
MaTeMaTHYECKON MHITYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIE

103 = mocnemoBarensHOCTU. VcTOpUS
aHajan3a OCCKOHEUYHO MaJIbIX

104  Apudmernueckasi mporpeccHs

105 @ T'eomerpuueckas mporpeccus

106 beckoneuno yObIBaroIas
r€OMETpPUYECKast MPOTrpeccus
Cymma OECKOHEYHO

107 | yObIBaromeld reoMeTpUIecKOn
MPOTPECCUU
JIunenHbIi u

108 JKCIOHEHIIMAJIBHBIN pOcCT.
Uucno e. @opmyna CIOXKHBIX
MIPOIICHTOB
JInaenHbIi u

109 SKCIOHEHIIUAJIbHBIN pocr.
Uucno e. @opmyna CIOXKHBIX
MIPOIICHTOB

110 Hcnonp3oBanue  mporpeccuu

AJI pCHICHUSA PCaJIbHBIX 3a1ad




IIPUKIAAHOTO XapaKTepa

KonrponbHas pabora:

111 | "IlocnemoBaTenbHOCTH "
nporpeccun”

112 HenvpepHBHbIe byHKIUU U UX
CBOICTBa

113 Touka pa3pbiBa. ACHUMIITOTHI
rpadukoB GyHKIMI

114 CaoiicTBa byHKIMN
HETPEPBIBHBIX HA OTPE3Ke

115 CBolcTBa byHKIMI
HEMpPEPBIBHBIX HAa OTPE3Ke

116 Meton HHTEPBAIOB s
pElIeHUs HEPABEHCTB

117 Meron HHTEPBAIOB TS
peleHHsI HEPaBEHCTB

118 Merton MHTEPBAJIOB TUISt
peleHHsI HEPaBEHCTB
[Ipumenenne CBOMCTB

119  HenpepbIBHBIX (QYHKIUH a5
peleHus 3a1a4
[Ipumenenne CBOMCTB

120  HempepbIBHBIX (QYHKIUH s
pereHus 3a1a4

121 [lepBast u BTOpast MpOM3BOIHBIC
byHKIIT
Omnpenenenue,

122 reomerpuuecKuii CMBICT
MIPOU3BOIHOMN

123 Omnpenenenue, qimnqecxnﬁ
CMBICIT TIPOU3BOTHON

124 VYpaBHeHHE  KacaTelbHOM K
rpaduky GyHKIUU

195 YpaBHEHHE  KacaTtelbHOM K
rpaduKy QyHKIUH

126 [Ipou3BoHbBIE 3JEMEHTAPHBIX
byHKIHII

127 [IpousBoaHbIE 3JEMEHTAPHBIX
byHKIHIT

128  IlpousBonHas CYMMBI,




MPOM3BEICHUs, YaCTHOTO H
KOMITO3HUITUHU () YHKIIHIA

IIpousBoaHas CYMMBI,
129 | mpowmsBenenwsi, yactHoro u |1
KOMITO3UIIUHU (YHKITHIA
[IpousBoHas CYMMBI,
130 = mpowmsBenenwmsi, yactHoro wu |1
KOMITO3UIIUHU (yHKITHIA
131 'I'<OHTp0J'ILHa}I ) pabora: 1 1
IIpousBogHas
[ToBTOpEHME, 000011IeHNE,
132 | cucremaruszanus 3gaHui: 1
"VpaBuenus"
[ToBTOpeHME, 000011IeHNE,
133  cucremaruzanus 3HaHuit: 1
"OyHrIIn"
134  UroroBas koHTposbHas pabota 1 1
135  UroroBas koHTposbHas pabota 1 1
136 [ToBTOpEHwUeE, 0606vmeH1/Ie, 1
CUCTEMaTHU3aIUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB 136 10 0
I10 ITPOI'PAMME
11 KJIACC
Koau4yecTBo 4acoB
Ne Jara
w/n Tema ypoka Beero Kourpoabuble IIpakTnueckue 3ydenus
padoThI padoThI
[IpuMeHeHne TpPOU3BOAHON K
1 HCCTIEOBAaHUIO (PYHKIIMH Ha 1
MOHOTOHHOCTb u
KCTPEMYMBI
[Ipumenenue Npou3BOAHON K
5 HCCIeAOBaHUIO0 (PYHKIIMH Ha 1
MOHOTOHHOCTH u
IKCTPEMYMBI
[Ipumenenne Npou3BOAHON K
3 ucciaenoBanuio (QyHkiud Ha @ 1

MOHOTOHHOCTD n




AKCTPEMYMBbI

[IpuMeHeHne TPOU3BOAHOU K
UCCIeIoBaHN0 (QYHKIUN Ha
MOHOTOHHOCTh u
9KCTPEMYMBI

10

[IpumeneHnue npou3BOAHON K
UCCIeIOBaHNI0 (QYHKIUN Ha
MOHOTOHHOCTb "
KCTPEMYMBI

[Ipumenenne NpoU3BOIHON K
uccienoBaHuio (QYHKIUN Ha
MOHOTOHHOCTb "
KCTPEMYMBI

Haxoxnenue HanOopIiero u
HaMMEHBIIETO 3HAYCHHS
HenpepbIBHOH ~ (QyHKIIMH Ha
OTpe3Ke

Haxoxxnenne HanOoJbIIEro u
HaMMEHBIIIETO 3HA4YEHUs
HenpepbIBHONH  (QyHKIIMM Ha
OTpe3Ke

Haxoxxnenne HanOoJbIIEro u
HaMMEHBIIIETO 3HAYEHUs
HenpepbiBHONH  QyHKIMM Ha
OTpe3Ke

Haxoxnenue HanOOJIBIIIETO U
HalMEHBIIETO 3HAYEHMS
HEMpPephIBHOW (QYHKIMHM Ha
OTpe3Ke

11

Haxoxnenne HanOOIIBIIErO U
HAaUMEHBIIIETO 3HAYEHUS
HEMpPephIBHOW (QYHKIMH Ha
OTpe3Ke

12

Haxoxnenne HanOOIIBIIETO U
HAauMEHBIIETO 3HAYEHUS
HETIpephIBHOW (YHKIIMM Ha
OTpe3Ke

13

[Ipumenenne  MOPOU3BOIHOM
TUISE HaXO0XJACHUS
HAaWIYYIlIero  peumeHus B
MPUKJIAIHBIX 3a7ja4ax




14

15

16

17

[Ipumenenne  MOpPOU3BOIHOM
TUISE HAXO0XJACHUS
HAWIYYIIEro  peleHus B
MIPUKJIAIHBIX 3a]ja4ax

[IpuMeHeHHEe  ITPOU3BOIHOU
11l ONPEeAEIeHUs CKOPOCTH U
YCKOPEHHUS npoiiecca,
3aJJaHHOTO  (OpMYJION MM
rpaduxom

[IpuMeHeHHEe  ITPOU3BOIHOU
11l ONpeeTIeHUs CKOPOCTH U
YCKOpEHUs npoiiecca,
3aJJaHHOTO  (OpPMYJION MM
rpadgukom

Kommnosurus ¢yHkimit

18
19

Kommosutus ¢yHKImMi

Kommnosurus ¢yHkImit

20

I'eomeTrpuueckue o0pa3bl
YpaBHEHU Ha KOOPAWMHATHON
IJIOCKOCTH

21

22

23

I'eomeTrpuueckue o0pa3sl
YpPaBHEHU Ha KOOPAMHATHOU
IJI0CKOCTH

KonTponbHas pabora:
"UccnenoBanue QyHKIUN C
MOMOIIBIO TPOU3BOTHON"
[lepBooOpa3Hasi,  OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpazubie
3JIEMEHTAPHBIX GyHKITHIHA.
IIpaBuna HaXOXKJICHUS
NEePBOOOPA3HBIX

25

[TepBooOpazubie
3JIEMEHTAPHBIX GyHKITHIHA.
[IpaBuna HaX0KICHUA
NEePBOOOPA3HBIX

26

HNuterpan. ['eomerpuueckuit
CMBICJI UHTETpaja

27

Brrunciienne onpenesn€éHHOro
UHTETpaa 1o  Qopmymne
Herotona-Jleitoanima




28

Beruncinenue onpeneiéHHOro
HHTETpasia 1o  Qopmyie
Herorona-Jleiibauna

29

[IpuMeHeHne uHTETpana ais
HAXO0XJICHUS Iomaaen
IJIOCKUX UTYyp

30

31

32

33

34

[IpuMeHeHne uHTETpana ais
HaXO0XACHUS 00BEMOB
T€OMETPUYECKHUX TEJ

[Tpumepsr peleHuit
muddepeHIaATbHBIX
YpaBHEHUU

[Tpumepsr pelieHui
muddepeHIaTbHBIX
ypaBHEHUH

Maremarnueckoe
MOJIETIMPOBAHUE  PEAIBHBIX
IIPOLIECCOB €  TOMOIIBIO
Qg depeHIranbHbIX
ypaBHEHUN

KonTponbHas pabora:
"ITepBooOpa3Has u uHTErpan”

35

36

37

38

Tpuronomerpuueckue
(GyHKIIMM, UX CBOWCTBA H
rpaduxu
Tpuronomerpuyeckue
¢yHKIMH, WX CBOiicTBa U
rpaduxu
Tpuronomerpuyeckue
¢yHKIMH, WX CBOiicTBa U
rpaduxu
Tpuronomerpuueckue
¢yHKIMH, WX CBOiicTBa U
rpaduxu

39

Tpuronomerpuyeckue
GbyHKIIMM, WX CBOWCTBA U
rpaduku

40

Ot6op KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOMN




OKPY>KHOCTH

41

Ot6op KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUN C  IOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

42

Ot6op KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH C  IOMOUIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

43

Ot6op KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH C  IOMOLIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

44

45

46

47

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

Pemenne

TPUTOHOMCETPHUYCCKUX
HCPAaBCHCTB

48

KouTponbHas pabora:
"I'pacduxu
TPUTOHOMETPHUUECKHUX
GyHKIMHA.
Tpuronomerpuyeckue
HepaBeHCTBa"

49

OcHOBHBIE MCTOABI PCIICHHA
IMOKa3aTCJIbHBIX HEPABCHCTB

50

OcHOBHBIE MCTOABI PCIICHHA
IMOKa3aTCJIbHBIX HEPABCHCTB

51

OcHoBHBIC MCTOAbI PCHICHUA
MOKa3aTCJIbHBIX HCPABCHCTB

52

OcHOBHBIE MCTOABI PCIICHHA




IIOKa3aTCJIbHBIX HEPABECHCTB

OcHoBHBIC MCTOABI PCHICHUA

53 JorapupMHUIECKUX

HEPaBEHCTB

OCHOBHBIC METO/BI PEUICHUS
54 JoTapu(PMUIECKUX

HEPaBEHCTB

OCHOBHBIC METOMBI PEUICHHUS
55 Jorapu(PMUIECKUX

HEPaBEHCTB

OCHOBHBIE METOMABI PELICHHUS
56 Jorapu(PMUIECKUX

HEPaBEHCTB

OCHOBHBIE METOMABI PELICHHUS
S7 HPPAIMOHATIBHBIX

HEPaBEHCTB

OCHOBHBIE METOABI PELICHUs
58 HPPaIMOHATEHBIX

HEPaBEHCTB

OCHOBHBIE METOABI PELICHUS
59 MpPPaLMOHAIBHBIX

HEPaBEHCTB

OCHOBHBIE METOABI PELICHUs
60 MpPPaLMOHAIBHBIX

HEPaBEHCTB

I'paduueckue METO/IbI
61 pelIeHNusT  HUPPANUOHATEHBIX

ypaBHEHUH

I'paduueckue METO/IbI
62 pelieHusi  UpparHOHATBHBIX

YpaBHEHUI

I'padmueckue METOIbI
63 peuieHus MOKa3aTeJIbHbIX

YpaBHEHUI

I'padmueckue METO/IbI
64 pelieHus MOKAa3aTebHBIX

HEPaBEHCTB

I'paduueckue METO/IBI
65 pemeHust  JIorapu(GMUIECKUX

YpaBHEHUH
66 I'paduueckue METOJIBI




pelIeHns JorapupMUIecKUX
HEPaBEHCTB

I'padmyeckue METO/IbI

67 pemieHust  JIorapu(MUIECKUX
HEPaBEHCTB
I'padmueckue METO/IbI

68 pElICHUs TIOKA3aTeNbHBIX U
JorapuMUIECKIX
YpaBHEHUU
I'padmyeckue METO]IbI

69 pelleHrs TOKa3aTelbHbIX U
JorapuPpMUICCKIX
YpaBHEHUU
I'padmyeckue METO]IbI

70 pelleHrs TOKa3aTelbHbIX U
JoTrapuPpMUICCKIX
HEPaBEHCTB
I'padmyeckue METO/IbI

71 pelleHrs TOKa3aTelNbHBIX U
Jorapu(pMUIECKUX
HEPaBEHCTB
KonTponpHas paborta:
"HppanmoHanbpHeIe,

72 MOKa3aTeNbHbIE u
norapuMuIecKue
HepaBeHCTBa"

KommnekcHsbie qrcra.

73 AnreOpanueckas u
TpUTOHOMETpHUIecKast GpopMbI
3aMmucy KOMIUIEKCHOTO YHcTia
KommnekcHeie YHCIIa.

74 AnreOpanueckas u
TpUTOHOMETpHYecKast Gopmbl
3aMmMucy KOMIUIEKCHOTO YHclia

75 Apudmerndeckue oOnepaluu
C KOMIUIEKCHBIMH YHCIIaMU

76 Apudmerndeckue oOnepaluu
C KOMILJIEKCHBIMH YUCIIaMU
N300pakeHNe KOMITJIEKCHBIX

77 yucesl Ha  KOOPAMHATHOM

IIIIOCKOCTH




78

N300pakeHne KOMITJIEKCHBIX
yucel Ha  KOOPJUHATHOMN
IJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-
OU CTEIIEHU U3 KOMIIJIEKCHOI'O
qucia

80

81

82

83

®opmyna Myaspa. Kopuu n-
OH CTEIIEHU U3 KOMILJIEKCHOI'O
qucia

[lpumeHeHne KOMIUIEKCHBIX
qHCel TSt peuieHus
buznecknx "
reOMETPHUECKUX 33]a4

KontponbHas pabora:
"KommiekcHpie uncia"

HarypanbHble u niensie yucna

84

85

Harypanbnsle u niensle yucna

HpI/IMeHeHI/Ie ITPU3HAKOB
ACITUMOCTH LCIIBIX YHUCEI

86

[IpumeHeHne IIPU3HAKOB
JEIIMMOCTH LIETIBIX YHCEI

87

88

89

HpI/IMeHeHI/Ie ITPU3HAKOB
JOCIINMOCTHU I CIBIX YUCECI:
HOJ1 u HOK

IIpumenenune IIPU3HAKOB
JEIMMOCTH  LENbIX YHUCEN:
HOJ u HOK

IIpumenenne MIPU3HAKOB
JEIMMOCTH  LENbIX YHUCEN:
OCTaTKH 10 MOZYJIIO

90

[Ipumenenne NIPU3HAKOB
JNEIAMOCTH  LENBIX  YHCEN:
OCTaTKH 10 MOJYJIO

91

[Ipumenenne NIPU3HAKOB
JIETMMOCTH  IIENBIX  YHCE:
ITOPUTM EBxmnma  mia
peleHnss 3amad B IEJBIX
YHClIax

92

KontponbHas pabora:
"Teopus enbix yucen"




93

94

Cucrema W COBOKYITHOCTb
ypaBHeHU. PaBHOCHUIIbHBIE
CUCTEMBI u CUCTEMBbI-
CJIEJICTBUS

CucreMma U COBOKYIIHOCTb
ypaBHeHU. PaBHOCHUIIbHBIC
CUCTEMBI u CUCTEMBbI-
CJIEJICTBUS

95

OCHOBHBIE METOJbl PEIICHUS
CUCTEM U  COBOKYITHOCTEH
palMOHAIbHBIX YPABHEHUM

96

97

98

99

OCHOBHBIE METO/Ibl PEIICHUS
CUCTEM U  COBOKYITHOCTEH
MPPALMOHAIIBHBIX YPABHEHUN

OCHOBHBIE METOJBI PELICHMUS
CUCTEM U  COBOKYITHOCTEH
II0KA3aTENIbHBIX YPAaBHEHUI

OcHoBHbBIC MCTOAbI PCHICHUA
CUCTEM U COBOKyrIHOCTGﬁ
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OCHOBHbBIE METOJBI pPELICHUS
CUCTEM U  COBOKYITHOCTEH
JorapupMUUECKuX
ypaBHEHUN

100

OCHOBHbBIE METOJBI pPELICHUS
CUCTEM U  COBOKYITHOCTEH
JorapupMHUUECKUX
ypaBHEHUH

101

[Ipumenenue CHUCTEM K
pPEUIEHUI0  MAaTeMAaTHYECKUX
3a/1a4 ¥ 3a7a4 U3 pa3IMYHbIX
obyacTeil HaykKu M pearbHOU
KU3HH, UHTEpIpETaLns
IIOJIyYEHHBIX PE3YJILTATOB

102

[Ipumenenue  cucrem K
pELICHHI0  MaTeMaTHYeCKHX
3a/1a4 M 3a7a4 U3 PasIMYHbIX
obyacTeil HayKu M pearbHOU
JKH3HY, HHTEpIpeTanus
IIOJIYYEHHBIX PE3YIbLTaTOB

103

IIpuMeHeHHE HEpPAaBEHCTB K




104

105

PELICHHI0O  MaTeMaTHYeCKHX
3a/a4 M 3a7a4 U3 PasInyHbIX
obnacTell HayKu W pealbHOU
KHU3HHU, MHTEpIIpeTalns
MOJIYYEHHBIX PE3YJIbTATOB

KontposbHas pabora:
"Cuctembl  palMOHAJIbHBIX,
HUPpAIMOHAIbHBIX
IMOKAa3aTeNbHBIX u
JorapuPpMUICCKIX
ypaBHEHHH"

PanmonaneHbpie ypaBHEHHS C
napameTpamu

106

PanmonansHble HEpaBeHCTBA
C mapaMeTpamu

107

108

109

PannoHanbHblE CHUCTEMBI C
rapaMeTpamu

Hppanunonanbusie
YpaBHEHUS, HEPABEHCTBA C
rapameTpamu
HppanmoHalbHbIE CHCTEMBI C
rapamMeTpamu

110

111

[TokazaTenbHbple ypaBHEHHS,
HEpaBEHCTBA C apaMeTpamMu
IlokazarenabHble CHUCTEMBI C
napameTpamu

112

Jlorapudmuueckue
YPaBHEHHUs, HEPABEHCTBA C
napameTpamu

113

114

115

JlorapudMuueckue CHUCTEMBI
C rmapaMeTpamMu
Tpuronomerpuueckue
ypaBHEHHMS C TapaMeTpaMu
Tpuronomerpuueckue
HEpaBEHCTBA C TapaMeTpamMu

116

Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

117

[Toctpoenue u uccienoBanue
MAaTeMaTUYECKUX  MOJENEN
peanbHbIX CUTyaluit c
MOMOIIBI0  YpaBHEHUU €




napameTpamu

[Toctpoenue u ucciienoBaHue

MaTeMaTHUYECKHX MopaeaeH
118  peampHBIX CUTYalUi c

IMOMOIIBIO CUCTEM YPaBHEHUU

C mapaMeTpaMu

[Toctpoenue u uccienoBaHue

MaTeMaTHUYECKHX MopAeaeH
119  peanpHBIX CUTYalUi c

IMOMOIIBIO CUCTEM YPaBHEHUH

C mapaMeTpaMu
120 Kontponbnas pabora:

"3anauu ¢ napamerpamu”

[ToBTOpEHME, 0000111eHHE,
121 cUcTEMaTHU3alHs 3HAHUU:

"VpaBuenus"

[ToBTOpEHME, 000011IeHHE,
122 | cucremaTu3anus 3HAHWI:

"VpaBueHus"

[ToBTOpEHwME, 00001Ienue,
123 cucTeMaTu3alus 3HAHWH:

"YpaBHeHus. Cucremsl

ypaBHeHUI"

[ToBTOpEHwME, 00001Ienue,
124 CUCTEMATH3AINA 3HAHUU:

"HepaBencrna"

[ToBTOpeHwue, 000011IeHHE,
125 CHUCTEMATH3AINA 3HAHUU:

"Hepasencrsa"

[ToBTOpeHwue, 000011IeHHE,
126 | cucremaTu3anus 3HAHWM:

"Hepasencrna"

[ToBTOpeHwue, 000011IeHHE,
127 cUCTeMaTH3aIus 3HAHMIA:

"IIponsBoaHas 151 eé

IpuMeHeHue"

[ToBTOpEHME, 000011IcHNE,
128 cucTeMaTu3anus 3HAHUU:

"IIponsBoHas 151 eé

IpuMeHeHue"
129  TlomropeHnue, 000011IcHNE,




cHUCTeMaTH3aIus 3HAHMI:
"IIpousBoHast u eé
npuMeHeHue"

[ToBTOpeHME, 000011IeHNE,

130 SI/ICTeMaTmauml 3HAHUIA: 1
Huterpan u ero
npuMeHeHue"

[ToBTOpeHME, 000011IeHNE,

131  cucremaru3amus 3HaHui: | 1
"OyHkun"

[ToBTOpEHME, 0000111eHHE,

132  cucremaru3amus 3HaHui: | 1
"OyHrIIn"

[ToBTOpEHME, 000011IeHHE,

133 cUcTEMaTHU3alHs sHaui: 1
"OyHkun"

134 Hrorosas KOHTPOJIbHAS 1 1
pabota

135 Hrorosas KOHTPOJbHAS 1 1
paborta

136 [ToBTOpEHuUe, O606Hf€HI/I€, 1
cUucTeMaTu3alys 3HaHUI

OBIIEE KOJIMYHECTBO YACOB 136 10

I10 ITPOT'PAMME




YYEBHO-METOIUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

MaremaTrka: anrebpa U Hayajga MaTeMaTHYECKOTO aHalu3a, reoMeTpusi. AnreOpa U Havaiga
MareMaTthyeckoro ananmza (B 2 vactsax), 10 kmacc/ Yacts 1: Mopuakosuu A.I'., CemeHOB
I1.B.; Yactp 2: Mopakosud A.I'. u npyrue; nox penakuueit Mopakosuua A.I'., OGmiecTBo ¢
orpanndeHHo# orBeTcTBeHHOCThIO « 1Ol MHEMO3MHA»

MaremaTnka: anrebpa U Hayaja MaTeMaTHYECKOTo aHalu3a, reoMeTpusi. AnreOpa U Havaiga
MareMaTthdeckoro ananuza (B 2 vactsax), 11 kmacce/ Yacte 1: Mopakosuu A.I'., CemeHoB
I1.B.; Yactp 2: Mopakosud A.I'. u npyrue; nox penakuueit Mopakosuua A.I'., OGmiecTBo ¢
orpanndeHHoi orBeTcTBeHHOCThIO « O] MHEMO3MHA»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

«AnreOpa u Havana aHanmuza. 10 kmacc. IlpodunbHbii ypoBeHb. KoHTponabHBIE pabOTHI»
B.1. I'mu36ypr, MockBa «Muemo3zuna» 2019r. Beimycka

T.M. KynopoBa. Anrebpa u Havana aHanuza. 11 xi.: [loypodHble miaHel Mo y4eOHUKY
Mopakosuua A.I'.Bonrorpaa: Yuurens, 2009.

B.C. Kpamop. 3amaun ¢ mapamerpamu u Metonsl ux pemenus. M.: OHUKC - Mup u
obpaszoanue, 2007 r. 12. M.W. CxanaBu. COOpHUK 33714 [0 MAaTEMAaTHKE C peIIeHUsIMU. M.
OHUKC: Anbsnc, 2009r.

Anrebpa u Havaya aHanu3a. KonTposbHbie paboTel aist 10 kimacca o0meo0pa3oBaTebHBIX
yupexaeHuil (npodunbHeiii ypoBens) / B.M. I'mu30ypr; mox pen. A.I'. MopakoBuya. — M.:
Muemo3suna, 2007

Anrebpa u nHauvama ananmuza. 10-11 kmaccel. 3aganus Ha TOTOBBIX udepTexkax. DPI'OC
MunosanoB Huxkomnait FOpseBuu

[Toypounsie pa3paboTku mo anrebpe u Hawamam aHanuza. 11 kmace (k YMK A. T.
Mopakouva u np. (M.: Muemo3una)) | Mumuna Taresina ['eoprueBna, MaciieHHHKOBa
Hpuna AnexcanapoBHa

Mopakosuy anredpa 10-11 knacc Meronnyeckoe nocodue ajs yuuTens

Kontponbhsle paboTsl | Mapnaxaesa Enena JIbBoBHa |

TemaTudeckre TeCThl U 3a4€ThI I 00IIe00pa30BaTENbHBIX yupexaeHuii,- M: Muemo3una,
2009 r



		2024-09-09T16:15:51+0700
	Антропова Ольга Ивановна




