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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEeMaTHMYECKOrO aHallM3a» SIBJISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOrpaMMe CpEIHEro oOIero o0pa3oBaHUs, IMOCKOIbKY, C OJIHON
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JIJIs H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYPCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE U a0CTPAKTHOE MBIIUICHUE 00YJatOINXCs
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS HWH(MOPMATHUKH, OOIIECTBO3HAHUSA, WCTOPUH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax ngaHHOro y4yeOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMyIupyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

VYueOHblif Kypc anreOpbl M Hadajdl MaTeMaTUYeCKOTO aHallu3a 3aKjia/bIBAeT OCHOBY MAJIs
YCIICHIHOT'O OBJIaZICHUSA 3aKOHAMU (1)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHHs OCHOBHBIX TCHHGHI_II/Iﬁ
pa3BUTHSA PKOHOMHUKH U OOIIECTBEHHOH >KM3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIONB30BaTh HMX IS JaJbHEUIIETO
o0pa3oBaHMs U B IOBCEIHEBHOI kM3HU. B TO e BpeMs oBiajieHne abCTPaKTHBIMU U JIOTUYECKH
CTPOIrMMH KOHCTPYKIUAMU aJIF€6pI)I U MAaTCMATHYCCKOI'0 aHajin3a pa3BUBACT YMCHHUC HAXOAUTH
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTb, OKA3bIBaTh YTBEPKACHUS C MOMOIIBI0 HHAYKIIUU
U PacCyXJaTh JAETYKTUBHO, UCIOIH30BaTh 0000IIEHNE U KOHKPETH3AINIO, a0CTparupoBaHue 1
aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi MOJNyYaloT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTENLHOTO
IIOCTPOEHUsT MAaTeMaTU4YECKUX MOJENEH pPEAIbHBIX CUTYyallMi, WUHTEPIPETALUN IOJTYYEHHBIX
pelIeHui, 3HAKOMSITCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAyKe U
HCKYCCTBE, C BBIAAIOIIUMUCA MATEMATUYCCKUMU OTKPLITUAMUA U UX aBTOpPaMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanmu3yercsi Kak depe3 ydeOHBIM MaTepualsl, CIOCOOCTBYIOHMIMK (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUS, TaKk U uepe3 crnenupuky ydeOHOM  JesITeNbHOCTH, Tpedyromeit
HpOI{OJI)KI/ITeJIBHOI\& KOHIOCHTpaluunu BHUMAaHUA, CaMOCTOATCIIbHOCTH, AKKYpPaTHOCTH u
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yibTar.

B ocHoBe meronmmku oOydueHHs anreOpe M HadajdaM MaTeMaTHYeCKOrO aHaIM3a JIC)KHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hadajga MaTeMaTUUe€CKOTO aHAITN3a» BBIICIICHBI
CIEeyIOIINE COJEpKATeNbHO-METOANYECKHe JTHUHUM: «Uucrna U BbUUCICHUS», «DyHKIMH U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Hadanma maremaTrueckoro aHanmusa», «MHOXKecTBa U
Jorukay. Bce ocHOBHBIE COfiEepKaTEIbHO-METOANYECKHUE JIMHUY U3Y4al0TCs Ha MIPOTSHKEHUH IBYX
JeT 00y4YeHusl Ha YPOBHE CpeHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTENIEHHO HACHINIAsCh HOBBIMHU TE€MaMU W paszfenaMu. JlaHHBIH yueOHBIH Kypc SIBISETCS
HHTCIrpaTUBHBIM, ITOCKOJIBKY 06’BC)II/IH$[€T B cebe COACPIKAHUEC HCCKOJIBKUX MaTCMaTHYCCKHUX
TUCITUIINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHAIHU3, TEOPUsS MHOXKECTB,
MaTeMaTHuecKasi JJoruka u apyrue. [lo Mepe Toro xak oOydaroliuecs OBIAJIEBAlOT BcE Ooiee
IIMPOKUM  MaTeMaTH4YEeCKHUM amnmaparoM, Yy HHUX TIOCIEIOBaTeNbHO (QopMHUpyeTcs U
COBCPHICHCTBYECTCA YMCHUE CTPOUTH MaTEMAaTUICCKYIO MOJCIIb peaﬂBHOﬁ CUTyallr, IPpUMCHSAITH
3HAHMS, TOJYYCHHbIE TMPU U3YYCHUU YYeOHOTO Kypca, IS pEIIeHUs CaMOCTOSTEIbHO
c(hOopMyIMPOBAHHON MaTEeMAaTUYECKOM 3a/1a4uM, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopneprkaTenpHO-MeTOANMYecKast TNHUS «Hrca 1 BBIYACICHUS» 3aBepiiaeT (OPMHPOBAHNE
HABBIKOB HCIOJIb30BaHUS JICHCTBUTEIBHBIX YHCET, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpaszoBanusi. Ha ypoBHe cpennero obmiero o6pazoBanusi 0co000€ BHUMaHUE yIESETCS
(OpMUPOBAHNIO HABHIKOB PAIlMOHAIBHBIX BBIUMCICHHM, BKIIOYAIONINX B ce0s MCIOJIb30BaHUE
Pa3InYHBIX (i)OpM 3alMCu 4uciia, YMCHHUC JCJIaTb MNPUKHUIKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)Ie
BBIUMCJICHHUSI, OLICHUBATh YMCIIOBBIE BHIpAXKEHUS, pab0OTaTh C MaTeMaTHUYECKMMHU KOHCTAaHTaMHU.
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3HaKOMbI€ 00YYaIOIMMCS] MHOYKECTBA HAaTypaJIbHBIX, LIEbIX, PALIMOHATIBHBIX U AEHCTBUTEIbHBIX
YuCeJl JONOJIHAKTCA MHOXKECTBOM KOMIUIEKCHBIX YMCENI. B KaXIOM H3 3THUX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBbIE €My Creln(UYEecKHUe 3aaud U Olepalyu: JIeIEeHUe Haleso,
ONEPHPOBAHNE OCTATKAMH HAa MHOXKECTBE IIENBIX YHCEN, OCOObIE CBOWCTBA PALMOHAIBHBIX H
UppalMOHATIBHBIX YUCENl, apU(PMETHUECKHUE ONIEPALUH, a TAK)KE U3BJIEUCHUE KOPHS HAaTYpaJbHON
CTEIIEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YMCEl. briaromaps MOCIeI0BAaTEIBHOMY PacCLIMPEHUIO
Kpyra MCIIOJIb3yEMbIX YUCENl M 3HAKOMCTBY C BO3MOXKHOCTSMH UX IPUMEHEHHUS U1 PELICHUS
pa3IMYHBIX 337a4 (POPMHUPYETCS MPEACTABICHUE O €IUHCTBE MAaTEMAaTUKU KaK HAyKd U e€ POJIH B
HOCTPOCHUU MOJIeJIe peabHOI0 MUPA, LIMPOKO UCIIOIB3YIOTCS 00001EHNE U KOHKPETU3allUs.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peallu3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
YpOBHE cpegHero ooOmero o0pa3oBaHus, IOCKOJIbKY B KaxkaoMm pasgene IIporpammsl
NPEIYyCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3aqad. B pe3ynbraTe o0ydaromuecs: OBIaeBaloT
pa3sIMYHBIMM  METOJAMM PpEUICHMs] pPalHdOHAIBHBIX, HWPPALUOHAIBHBIX, IIOKAa3aTCIIbHBIX,
JOTapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUI, HEPABEHCTB U CHCTEM, a TaKXke 3a1ad,
colepkamux napaMmerpsl. llomydeHHbIE yMEHHsA HIMPOKO MCIIONB3YIOTCA IPU HCCICIOBAaHUU
(GYHKIHMHI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PELICHUN NPUKJIAJHBIX 3a/1a4 U 337]a4 Ha HaXOXKICHHE
HauOOJIBIIMX U HAUMEHbLINX 3HaUeHUM (yHKUMU. JlaHHas coleprkaTeiabHas JMHUS BKIIOYAET B
ce0s1 Tarxke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
palOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKammx creneHn u Jorapudmel. braromapst u3yueHHro anreOpandeckoro Marepuala
OPOMCXOIUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBbIKU AETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIBHBIMU
dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIC HHCTPYMEHTHI JJIsl PEIICHHSI TIPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsaHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxatenpHO-MeToAnYecKast TUHUS «DYHKIMU U TpauKH» TECHO TEPEIUIeTaeTCs C
JPYTUMU JUHUSMHU Y4€OHOI0 Kypca, IOCKOJIbKY B KAKOM-TO CMbICIIE 33/1a€T M1OCIIE10BaTEIbHOCTD
U3YYCHHUS Marepuania. V3ydeHHe CTENeHHOW, I0Ka3aTelbHOW, JorapuMuueckoil u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB U rpapUKOB, UCTIOIb30BaHUE PYHKIMHI IS peLIeHUs
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U peaIbHON )KU3HU TECHO CBSI3aHO KaK ¢ MaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellIeHHeM ypaBHEHHUI U HepaBeHCTB. [Ipu aToM Gosiblioe BHUMaHUE yIeNIeTcs
(GbOopMHUPOBAHNIO YMEHHUS BbIpaxkaTh (POpMyJIaMy 3aBUCUMOCTH MEX]y pa3IMUHbIMU BEIMUYNHAMU,
UCCIIeIOBaTh MOJyYeHHble (DYHKIMM, CTPOUTh UX rpadukud. Martepuan 3Toil copepkaTesbHON
JIMHUY HallEJIEH Ha pa3BUTHE YMEHHI U HaBBIKOB, ITO3BOJIIOIINX BBIPAKATH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B Pa3JInYHOIN (opMe: aHAIUTUYECKOH, rpadudeckoil u cioecHol. Ero nsydenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K O000OIIEHHI0 |
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas uHusa «Havana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJAHBIX 33/]1a4, JOCTYMHbBIX 00yJaroUIMCs, TaK
KaK y HHMX IOSBJISETCS BO3MOXKHOCTh CTPOUTH TPapUKU CIOKHBIX (YHKIMH, ONpenesiTh MX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUs, BBIUMCIATE TUIOMEAAN GUryp u o0ObEMBI Tel, HaXOAUTh
CKOPOCTHM M YCKOpPEHHs IporeccoB. JlaHHas conep)KaTellbHas JIMHHAS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHMSI MATEMATUYECKUX MOJECIIEH PEANIbHBIX CUTYAl[UH, I03BOJIAET HAXOAUTh
Haujydliee pelIeHUEe B MPUKIAJAHBIX, B TOM YHCIE COLMAIbHO-D)KOHOMHYECKHUX, 3aJadax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUIEHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBIIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHUKe W uckyccTBe. OOyuaroluecss y3HaIT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU KaKk HayKh, U 00 HX
aBTOpAax.



CopnepxxatenpHo-MeToANYeCKass JMHUA «MHOXKecTBa M JIOTMKa» BKIIOYaeT B ce0s
AJIEMEHTBl TEOPUM MHOXECTB W MAaTeMaTH4YECKOW JIOTUKH. TeopeTMKO-MHOKECTBEHHBIE
IPEICTaBICHNs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHUKU W IpeJaraloT Hauboiiee
YHUBEPCAJIBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3/eibl MaTeMaTUKA W €€ NPUIIOKEHUH, OHHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLIUIUIMHBI U UX IIPWIOKEHUA B equHoe Lenoe. [loatomy
BaXHO JIaThb BO3MOXHOCTH OOYydarolleMycsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIB30BATh €0 JUIsl BBIPAXKCHUSI CBOMX MBICIIECH. [IpyTUM BasKHBIM
IPU3HAKOM MaTeMAaTUKM KaK HayKu CIEQyeT IPU3HaThb CBOMCTBEHHYIO €M CTpPOrocThb
000CHOBaHMH U CJIEI0BAHNE OIIPEACIEHHBIM MIPaBHIIaM ITIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C DJIEMEHTAMU MAaTEeMaTUYECKOH JIOTHMKH CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00yyaroIuxcsi, MO3BOJSIET UM CTPOMTb CBOM PACCYXJIEHUS HAa OCHOBE JIOIMUYECKHX IpaBUII,
(dopMHpyeT HABBIKM KPUTHIECKOTO MBIIUICHUSI.

B yueOHOM Kypce «AureOpa 1 Hayaja MaTeMaTHYECKOI'0 aHaJIM3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHUS, KOTOpPHIE MpPHU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HAaBBIKOB ITOCTPOCHMSI MOJIEJICH PEAIbHBIX CUTYalLMi, UCCIECIOBAHNS ITUX MOJENIEH C TOMOLIBIO
ammapara aiareOpsl U MaTeMaTH4YecKOro aHaIn3a, WHTEPIPETAIlMH IOJYYEeHHBIX pPe3yJbTaToB.
Takue 3ajaHus BIUIETEHBl B KaXAbIH U3 Pa3feiloB IPOrpaMMbl, ITOCKOJBKY BEChb MaTepHal
yu4eOHOro Kypca IIMPOKO HCIOJIb3YeTCsl JUIsl pelleHHs NpUKIagHbIX 3azad. [lpu pemeHun
peabHbIX MPAKTHUECKUX 3a/1a4 00ydarolrecs pa3BUBalOT Ha0I01aTeIbHOCTh, YMEHHE HAaXOUTh
3aKOHOMEPHOCTH, a0CTparupoBarhCsl, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlestenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHu3yercsi B TIpolecce H3y4eHHs BCeX TeM YYeOHOro Kkypca «Anredpa u Havana
MaTEMaTHUYECKOTO aHAIIU3a».

Ha uzyuenue yueOHoro kypca «Anredpa u Hadyajia MaTeMaTUYECKOT0 aHAJIA3a» OTBOJAUTCS
272 gaca: B 10 kimacce — 136 yacos (4 yaca B Heento), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).

COJAEP/KAHUE OBYYEHUA

10 KUIACC

Yuciia ¥ BbIYMCICHHSA

Parnnonanenelie uncia. OOBIKHOBEHHbIE U JIECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanudeckue podu. IlpuMenenue qpodeil 1 NpoLeHTOB JUIsl peIeHUs] TPUKIIAJHBIX 3a]a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUM U pearbHOM KU3HU.

JleiicTBuTenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApudmeTnueckue
ornepauuu ¢ JEHCTBUTEIBHBIMHU 4YnCIaMH. MOAyib AEMCTBUTEIBLHOIO YMCIAa U €ro CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCICHUS, IMpaBWIa OKPYIJIEHMs, TNPUKHUJIKA U OLEHKa pe3ysbTara
BBIYKCIICHUM.

Crenensb ¢ nensiM nokasareneM. bunom HetoTona. Mcnonb3oBanue noaxonsuieit popmsl
3alMCH JEHCTBUTEIBHBIX YHCEN ISl PEIICHNS TPAKTUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOICTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HaTypalbHbIE JIOTapU(MBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUA. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHUS U YpaBHEHUA-CIEACTBUs. HepaBeHCTBO, pellleHe HEpaBEHCTBaA.

OcHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousneHs! 0T OJHOM NepeMeHHO. JlenleHne MHOroulIeHa Ha MHOTOWIEH ¢ OCTaTKOM. TeopeMa
be3y. MHorouiensl ¢ nieiasiMu ko3¢ dunnentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEICHU U KOPHH.



HppanmonaneHele ypaBHeHUs. OCHOBHBIE METOABI PELICHHUS UPPALMOHAIIBHBIX YPABHEHUN.
IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.
[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapUPMBI.

Jlorapudpmuueckue ypaBHeHHA. (OCHOBHBIE METOABI PELICHHUS JIOTapHU(PMUYECKHX
YpaBHEHUH.

OcHoBHbIE TpUroHOMeTpuyeckne (opmynsl. [Ipeobpa3zoBaHne TPUTOHOMETPUUECKUX
BbIpaXXE€HUM. Perienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pewienne cucrem JMHEMHBIX ypaBHEHUM. Marpuia CUCTEMbl JIMHEHMHBIX YPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHMH CMBICI W CBOWCTBA, BBIYUCIEHUE €r0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS JUIsl PELLIEHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUH. Pemienne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOLIbI CUCTEMBI JINHEWHBIX ypaBHeHUH. MccienoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONPEAETUTENEH.

[TocTpoeHne MaTEMaTHUYECKUX MOJENEH PEANbHOM CUTyallUH C IOMOIUBIO YPABHEHHH U
HepaBeHCTB. [[pyuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTHUYECKHX 3a/]a4 U 3a7a4
U3 PA3JIMYHBIX 00J1aCTel HAYKU U peaibHOMN JKHU3HU.

DyHKIUHN U ITpaGUKH

@yHKIMsA, crnocoObl 3anaHus (QyHkuuu. B3aummuo oOpatsble (yHxiuu. Kommosuius
¢ynkuuii. ['paduk pyHkumun. DnemeHTapHbIe peodpa3zoBaHus TPaPuKOB ()yHKITHIA.

OO6nacTp omnpeneneHuss 1 MHOXKecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HaKonocTossHCcTBA. YETHbIe M HeuéTHhle QyHKUMU. [lepuogmueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl (QyHKIuu. HanOosnbiiee 1 HauMeHblee
3HaYeHHs (PYHKIIMU Ha TPOMEXKYTKE.

JluneliHasi, KBaJipaTU4yHas U JpOOHO-THHENHHas GYHKIUU. DIIeMEHTapHOe UCCIel0BaHuE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LI€JbIM Ioka3areneMm. EE€ cBoiicTBa u rpaduxk.
CpoiictBa u rpaduK KOpHA N-Of CTeneHW Kak (QYHKIMH OOpaTHOM CTENEHH C HATypajJbHBIM
IIOKA3aTeJIEM.

[TokazarenpHas U Jorapudmmuydeckas QyHKINH, HX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINpPEJEICHUE TPUTOHOMETPUUECKUX (QYHKIMN
YHCIIOBOTO apryMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHBIX MPOIEcCcax U SBJICHUSAX. ['papuKku peabHbIX
3aBUCHMOCTEH.

Hayana maTreMaTHyecKoro aHajam3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCEI0BaTeNbHOCTENH. MeTol MaTeMaTH4eCcKoi
UHAYKIUU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIIEAOBATEIbHOCTU. VcTOpHs BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a Kak aHaJln3a 0ECKOHEUYHO MaJIbIX.

Apudpmernueckass W reoMerpuueckas —mnporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOLIEH I'e€OMETPHUECKOW MpPOrpecCUi.
JIMHENHBIN M SKCHOHEHUHAIbHBIM pocT. Yumcno e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pEAJIbHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa.

HenpepriBable pyHK1IMM 1 uX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI TpaKOB (PYHKIIHH.
CaoiicTBa (hyHKIMI HENpephIBHBIX HAa OTpe3Ke. MeTo/ MHTepBAIOB AJISl PELICHUs HEPaBEHCTB.
[TpuMeHeHHne CBOWCTB HEMIPEPBHIBHBIX (DYHKLUH JUIS peIeHHs 3a1au.

[lepBas u BTOpas npousBoaHbie GyHKIHH. OnpeneneHue, TeOMETPUISCKUA U (PU3HIECKUI
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

[TpousBoaHbIE 3N1eMeHTapHbIX QyHKIMNA. [Ipor3BoHAsS CyMMBI, MPOU3BEICHUS, YACTHOTO U
KOMITO3ULIUH (PYHKITUH.

MHoxkecTBa M JIOTHKA



MHOkecTBO, onepani HaJl MHOKECTBAMHU U WX CBoOMcTBa. Jlnarpammel Dinepa—Benna.
[IpuMeHEeHNE TEOpETUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUMH, IIPU PEIIEHUH 3a]a4 U3 APYrHX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MAaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YDABHECHHUS.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

Harypanbuble u nensle uucna. IIpuMeHeHue NPU3HAKOB JAEIUMMOCTU IIEJIBIX YHCEN,
HanOospmmi oo nemutens (nanee — HOJl) m Hanmensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 110 MOAYJIIO, aropuTMa EBKiinja s pemenus 3a1ad B LEIbIX Yhciax.

KommnekcHsle uuncna. AunreOpandeckas W TpUrOHOMeTpudeckas (OpMbl  3amucu
KOMIIJIEKCHOTO 4Hcia. Apru(MeTHYecKrue ornepanun ¢ KOMIUIEKCHBIMU Yuciiamu. M3o00paxenue
KOMIUIEKCHBIX YHMCEJI Ha KOOpJIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucna. [IpruMeHeHne KOMIUIEKCHBIX 4YHCEN Ui peIIeHUs (PU3MUECKUX H
TEOMETPUYECKHX 3a]au.

YpaBHeHusI U HepaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHHH C IMOMOLIbI0 TPUTOHOMETPUYECKOMH
OKPYXHOCTH. Pellienne TpuroHoMeTpu4ecKiux HEPaBeHCTB.

OCHOBHBIE METO/IbI peLLIEHUs T0KA3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHHS CUCTEM U COBOKYITHOCTEN pallMOHANIBHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHHIA.

YpaBHEHMs1, HEpAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3ajad U
3ajjady U3 pa3IMyHbIX O0JacTell HayKu M peaJlbHOW JKU3HU, HMHTEPIpeTanus HOJyYEeHHBIX
pe3yJbTaToB.

DOyHKUUH U rpadpuku

I'paduk kommnosunun QyHkuuid. I'eomerpuyeckue oOpas3bl ypaBHEHHI U HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKH.

I'padrueckue MeToIbI pelIeHusl ypaBHEHUH U HepaBeHCTB. I 'paduueckrie MeTo bl perieHus
3a/1a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBaHHUs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre NPOU3BOIHOM K MCCIEN0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxosxneHne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHNH HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOU3BOMHON Al HAXOXKACHMS HAWIY4IIEro PpEeUIeHHs B MPHUKIaJHbIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MNepBOOOpa3HbIX. [lepBooOpasHble 31€MEHTapHBIX
¢ynkuunit. [IpaBuna Hax0X/1€HUS IEPBOOOPA3HBIX.

WHurerpan. ['eomerpuyecknii cMbIC MHTErpajia. Beraucienne onpenenéHHoro nHTerpaina
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHrne uWHTerpaia Uil HAXOXACHUS IUIOWAAeH IUIOCKUX GUryp u o0bEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemennit nuddepeHnnanbHbIX ypaBHEHU. MaTteMaTuueckoe MOAEIMpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaTbHBIX YPaBHEHUH.



IVNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EGPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHBL) HA
YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3WUIUU  OOYYAIOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIEeCTBA, MPEACTABIEHUE O MaTeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMM WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS :

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIECHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KCHUI HAyKUM U JESATENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAsi ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKHUM AacleKTam
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) puzuveckoro BoCMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHITHU U OT/ABIXA, peryisipHas (pu3ndeckas akTHBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATETbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3iuuHbIM cepam
MpoECCHOHAIBHON ACSITEIIBHOCTH, CBA3AHHBIM C MAaTEMaTUKOW U €€ MPUIIOKEHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIIeM, OpHUEHTAITUS HA TPUMEHEHHE MaTeMaTHYECKIX
3HAHMM JJIs pelIeHUs 3a7a4 B 00J1aCTH OKpY>KaroIIel cpebl, IIaHUPOBAaHUE MOCTYIIKOB U OLEHKU
UX BO3MOXKHBIX TTOCJICJICTBUM JIJIsi OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALNU,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTeMaTHUYECKON KYJIbTYpOH KaK CPEJACTBOM MO3HAHUS MHUDA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0BATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.
METAIIPEAMETHBIE PE3YJIbTATbBI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMKA, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPa30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsiaraTb KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEeIbCTBA MATEMATUUYECKUX YTBEPKACHUM (TIPSMBIE U OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAllMIO0, NPUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HanbOJIee MOIXOIAIIUN C YYETOM CAaMOCTOSATEIBHO BBIICICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckme 1eiCTBUS:

HCIIOJIb30BATh BOIIPOCKHI KaK MCCIICIOBATEIILCKUI MHCTPYMEHT ITO3HAHUS, POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, API'YMEHTUPOBATH CBOIO MMO3HUIIUIO, MHEHHE,

MPOBOAWTH CAMOCTOSITENIFHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITEIILHO (OPMYIUPOBATH 000OIIECHUSI ¥ BBIBOABI MO PE3yJIbTaTaM MPOBEIAEHHOTO
HaAOIIOIEHUs, UCCIIEeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJlbTaTOB, BHIBOJAOB U
000011IeHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIIUTHI MHPOPMAIINH, JAaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M ISt
pElIeHNs 3a1a4H;

BHIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB  PA3JIUYHBIX THUIIOB, AaHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IUYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHUS;

CTPYKTYpUPOBATh HHPOPMAIIHUIO, TPEICTABIATH €€ B pa3TUYHbBIX (opMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHMBATh HANE&KHOCT, UWHGOPMAIMU MO0 CAaMOCTOSATENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0wmenue:

BOCTIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMHU W IENISMU
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M MHUCHhMEHHBIX
TEKCTaxX, J1aBaTh MOSICHEHUS 10 X0y PEIICHUsI 3a/1a41, KOMMEHTHUPOBATh TOJYICHHBINA PE3yIbTaT;

B XOJIe OOCYXKICHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbI, POOIIEMBI,
perraemMoi 3aja4M, BBHICKA3bIBATh WJICH, HAICJICHHBIC HA MOWCK PEIICHHS, COMOCTAaBJISAThH CBOU
CYXKICHHS C CYKIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOHapyXHBaTh Pa3inude U CXOJICTBO
MO3UIINHA, B KOPPEKTHOH (hopMe GOopMYITHpPOBATH PA3HOTIACHS, CBOM BO3PAKECHHUS;



IIPEICTaBIIATh PE3YJAbTaThl PELICHMS 3aJa4M, DKCIEPUMEHTa, HCCIECIOBaHUs, IMPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aa4 MPE3CHTAUU U OCOOCHHOCTEN
ayJUTOPHUHU.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pEIIEHUs 3a/lauyd, BBIOMpPATh CIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBAThH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHns MaTeMaTUIeCKOM 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPM PELICHMM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YIbTATa IIETH U YCIOBUSAM, OOBSCHITH IPUYMHBI JOCTHXKEHUS
WIA HEJAOCTHXKEHMs pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTb OLICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHUH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOThI, paclpeiessiTh BHABI padoOT, JOrOBapUBATHCA, OOCYKIATh
IpoIecc U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBbI» 1 UHBIE), BBIIIOJIHATH CBOO YAaCTh paObOTHl M KOOPAUHUPOBATh CBOU ACUCTBUS C IPYTUMU
WIeHaMU KOMaH/JIbl, OLICHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH NPOAYKT IO KPUTEPUAM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJacce oOyd4aroIIuiCsl MOJYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3ynbTaThl O OTJENIBbHBIM TeMaM pabouell mporpammel yueOHOro Kypca «Anredpa U Hauvana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BHIYMCIICHUS:

CBOOOJTHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCII0, OECKOHEYHas! MEepUOUecKast
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHMCIIO, MHOXKECTBA PAI[MOHAJBHBIX U JIEHCTBUTENIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOTO YUCIIA;

IPUMEHSTH IpOOH U MPOLEHTHI AJIsl PEIIEHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciiel
3HAHUU U pEAIbHOMN KU3HU;

IPUMEHSTh NPUONKEHHBIE BBIYMCIEHUS, MpaBWIa OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOZHO ONEpUPOBATH IOHATHEM: CTENEHb C IIeJIbIM IIOKa3aTelieM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX YUCEN JUIS pelIeHHMs NPaKTUYECKUX 3a1ad U
MIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAllMOHAILHBIM ITOKa3aTelIeM;

CBOOOJHO OMNEpUPOBATh IMOHATUSAMU: Jorapudm 4Yucia, OECSITHUHbIE W HaTypajbHbIE
JorapuQMmBbl;

CBOOOZHO OMEpPUPOBATH MOHATHSIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO
apryMeHrTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC M apKTAHI'€HC YHCIIOBOIO apTyMEHTA.

YpaBHeHUS H HEPABEHCTBA:



CBOOOJIHO ONIEPUPOBATH MOHATUAMU: TOXKJECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-PALMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW INEPEMEHHOH, MHOTOWIEH C
HeNbIMU K03 (hUITMeHTaMH, KOPHU MHOTOWIEHA, TPUMEHSTD JIeJICHHE MHOTOWIEHA HA MHOTOUIEH
C ocTaTKoM, Teopemy besy u Teopemy Buera nis pemenus 3anay;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYEeCKMH CMBICI, HCIOIb30BaTh CBOMICTBa
onpeaenuTens 2 X 2 Jyisg BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEISIUTEIN AJIs PEICHUs
CUCTEMBl JMHEWHBIX YpaBHEHHI, MOJEIHUPOBATh peaJIbHble CUTYallMd C IOMOIIbI CHCTEMbI
JUHENHBIX YPaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEINM C IOMOUIbIO MAaTpUll U
olpenenuTeNneil, MHTEpIPETUPOBATh MOJIyYEHHbIN pe3ysbTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMM U1 peoOpa30BaHusl BbIPAXKEHMUI;

BBIIOJIHATh ~ [IPEOOpa30BaHUSl  YMCIOBBIX  BBIPDAKEHWM, COAEp)KAIIUX CTENEHU C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppPAalMOHANbHbIE,  IIOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX00B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckne  (opMynasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOZHO OINEpPUPOBAaTh IOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHME, NPUMEHSTH
HEeo0Xo1uMble (POPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYalMd Ha f3bIKE aiureOpbl, COCTABJIATH BBIPAXKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM alapaTa ajareopsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMNEpUPOBATH MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKIUH, KOMMO3UIUSA (YHKUMHA, rpaduk (YHKLUUHU, BBINOJHATH 3JIE€MEHTapHbIE
npeoOpazoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUPOBaTh MOHATUSAMHU: OOJIACTH OMNpEJENeHHs] M MHOKECTBO 3HAYEHUH
GbyHKIMM, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OMNEpPHUPOBATH MOHATHSAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEpUOTUYECKUE
(GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHMHHUMYMBI (QYHKIUH,
HauOoJIbIIIee 1 HaUMEHblIlee 3HaYeHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: CTENEHHas (PYHKIHS C HATypaJlbHbIM M LEIBIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU C HaTypaJbHBIM M LEJBIM IOKa3aTeneM, rpapuk
KOpPHsI N-O CTeNeHM KaK (YyHKIIMH 0OpaTHOW CTENEHH C HAaTypaJIbHbIM I10Ka3aTelIeM;

ONEepUpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHass (QyHKIUH,
BBITMOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: IOKa3aTelbHas M Jorapupmuueckas (yHKIUU, UX
CBO¥CTBa U IrpadMKH, UCIIOIB30BaTh UX IpadUKH AT peIIeHUs] ypaBHEHHI;

CBOOOJHO ONEpUpPOBAaTh MOHATHUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpEIeIIeHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh Trpa@uku (yHKUMN A HCCIENOBAaHUS IPOILIECCOB U 3aBUCUMOCTEN Mpu
peLIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB U peaibHOM XKU3HH, BBIpaXaTh (opMyramu
3aBHCUMOCTH MEXIY BEIUUYNHAMU;

Hauana maTeMaTH4eCKOro aHaJImM3a:
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CBOOOJTHO OIEPUPOBATH MOHATHAMU: apUPMETHYECKas U IeOMEeTpUYecKas Iporpeccus,
0eCcKOHEUHO yOBIBaIOIIasi FTeOMETPUYECKasi IPOTPECCHs], JIMHEHHBIN U 3KCIIOHEHLIMATbHBIN POCT,
(bopMyIna CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH IS PELICHUS PEATbHBIX 33124 MPUKJIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  INOHATHSAMM:  IOCJIEAOBAaTENBHOCTb, CHOCOOBI  3a/aHUs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrpPaHHYEHHBIE TIOCIIEI0BATEIIbHOCTH, TIOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMATHYECKOT0 aHaIM3a KaK aHalInu3a OECKOHEUHO MallbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIUH;

CBOOOJTHO OIEPHPOBATH MOHATHEM: (DYHKIHSI, HENpepbIBHAsE Ha OTpE3Ke, NMPHUMEHSTh
CBOWCTBA HENPEPBIBHBIX (DYHKLUH s peILIeHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh TMOHATUSMHU: TIEpBas W BTOpas TNPOU3BOJAHBIE (DYHKIIUH,
KacaresibHas K TpaduKy QyHKIUH;

BBIYHUCIISATH TPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIUH ABYX (DYHKIIHIA,
3HATh IPOU3BOHBIE TEMEHTAPHBIX (DYHKIIMIA;

UCTIOJIF30BaTh T€OMETPUUYECCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM TSl PEIICHHS 3a/1a4.

MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: MHOXECTBO, OTIEPALINU HaJl MHO)KECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar AJ1s OIMCaHUs peaibHbIX IPOLIECCOB U
SIBIICHHUM, TIPU PEIICHUH 33249 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEepUpOBaTh MOHATHAMM: OIpEIeNIeHHe, TeOopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YECKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIC YPaBHEHUS U
HEpaBEHCTBA.

K xonny oOyuenuss B 11 kiacce oOyyaroluiicsi MOMYYMUT CIEAYIOIIME IPEIMETHbIE
pe3yibTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauyana
MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEPHUPOBATH MMOHATUSAMH: HATypajJbHOE W IEJ0€ YHUCIO0, MHOXECTBa
HaTypaJbHBIX U LEJBIX YHCEJl, UCIOIb30BATh NMPU3HAKK AeauMocTH nenbix yucen, HO u HOK
HATYpaJbHBIX YHCEI ISl PEIICHUs 33134, IPUMEHATh anroput™ EBkimmnaa;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOYJIIO, 3alIMChIBATh HATYpAJIbHbIE YHCIIA B
pa3IMYHBIX MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCe, MPEICTABIIATh KOMIUIEKCHBIE YHCIa B alreOpanveckoil M TPUTOHOMETPUIECKOH (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALUU C HUMH U U300paXkaTh HAa KOOPJAMHATHON MIIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOANUTh MX PEIICHUS C TOMOIIBI0 PABHOCHIIBHBIX MEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHMEHSTh
HEo0X01uMble (OPMYIIBI TSl PEILICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OTIEPHUPOBATH MOHIATHUSMHU: CHCTEMa M COBOKYITHOCTh YPaBHEHUI W HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMbI M CUCTEMBI-CIIC/ICTBUS, HAXOJIUTh PEIICHUsI CUCTEMBI U COBOKYITHOCTEH
pallMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;

pewmiath palMoHalbHbIE, HMPPALMOHAIbHbBIE, I[OKa3aTeJbHbIE, Jorapu(MUUYECKUe |
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, COJIEPIKAIINe MOIYJIH U TTapaMeTphI;

OPUMEHSATH IpadUuecKrue METOIbI IS peLlICHUs ypaBHEHU U HEpaBEHCTB, a TAKKe 3a/1a4 C
napaMeTpaMu;
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MOJIEJIMPOBaTh peajibHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEIOBATH MOCTPOECHHBIE MOJEITH
C HCIOJIb30BAaHUEM allllapara airedpbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

DyHKIUHA U ITPaQUKH:

CTPOUTH Trpa@UKu KOMMO3UIMHU (DYHKIUN C IMOMOIIBI0 AJIIEMEHTAPHOIO HCCIEIOBAHUS U
CBOMCTB KOMITO3HIIUU ABYX ()YHKIIHIA,

CTPOUTH FeOMETpUYECKHe 00pa3bl ypaBHEHHI U HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKUX (YHKITHIA,

NPUMEHSTh QYHKIUU AJIE MOJICITMPOBAHUS U UCCIIEIOBAaHUS pPealbHbBIX MPOLIECCOB.

Hauvana maTemaTnueckoro anajam3sa:

UCIOJIb30BaTh IPOU3BOJHYIO JUIA HCClIeAOBaHMS (YHKIMHM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJHUTh HauOoOJbIIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIUK HEPEPHIBHON Ha OTPE3KE;

HCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIY4dlIEero pElICHHs B MPUKIIAIHBIX, B
TOM YHCJIE COLMAIBHO-D)KOHOMHYECKHUX, 3aJadax, UIsl ONPENEICHHUS] CKOPOCTH M YCKOPEHHUS
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOZHO ONEPUPOBATH MOHATUSMU: IEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
MEepBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTerpal mo Qopmyne HproToHa-
Jleiibuuna;

HAXOJIUTh IJIOMIAU TUIOCKUX PUTYP U 0OBEMBI TEJT C TOMOIIBIO HHTETPAJIA;

MMETh MPEJCTAaBICHUE O MAaTEMaTUYECKOM MOJIEIMPOBAHUM HA IMPUMEPE COCTABIICHMS
muddepeHIMATBEHBIX YPaBHEHHUI,

peliaTh NPUKIAJHbIE 33a4l, B TOM YUCJIE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBAMHA MaTEMAaTHYECKOTIO aHAJIN3A.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB
Ne HaumeHoBaHue pa3esioB U TeM DJIeKTpOoHHbIE (HU(POBHIE)
n/n NMPOrpamMMbl Bcero KonTponsmkie oOpa3oBaTe/ibHbIE pecypchl
padoTbI
1 [ToBTOpEHME, MTOATOTOBKA K BXOJAHOMY 5 1
KOHTPOJIIO
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
5 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 21 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
3 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
IIEJTBIM TIOKa3aTeJIeM
4 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppatnmonansHble ypaBHEHUS
5 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1
YpaBHCHHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
7 TpuroHomMeTpUYecKue BBIPAKCHUS U 20 1
ypaBHEHUs
8 ITocenoBareabHOCTH U MPOTPECCUH 10 1
9 HenpeprwiBabie dynkimu. [Iponssoanas 20 1
10 HOBTOPGHHG, 0000I11IeHNEe, CUCTEMATH3AIUS 5 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
n/n NpOrpamMmbl Bcero Kourpoaeusre o0pa3oBaTejibHbIE PeCypChl
padoTshI
1 [ToBTOpEHME, TOATOTOBKA K BXOJHOMY 5 1
KOHTPOJIIO
2 I/ICCJ'IGILOBaHI:Ie (YHKIHH C TOMOIIBIO 20 1
MIPOU3BOTHOM
3 [TepBooOpasHas 1 MHTETpa 12 1
4 I'paduku TPUTOHOMETPHUECKUX (HYHKIIHHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
5 UppanmonansHble, MOKa3aTENbHbBIE U 21 1
norapuMUYECKHe HEPABCHCTBA
6 KowmriekcHeie yncna 10 1
7 HatypanbHble 1 1iesbie uncna 10 1
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
8 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1
ypaBHEHUH
9 3aza4yu ¢ napaMmeTpamu 16 1
10 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 16 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

HOBTOpeHI/Ie, MoATOTOBKA K BXOAHOMY
KOHTPOXO

BxopHas KoHTposbHas paboTa

[[MHOX€eCTBO, Onepari Ha/l MHOYKECTBAMHU
Y UX CBOMCTBA

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

DJIEeKTPOHHBIE
uudgposbie
o0pa3oBaTtejibHbIE

pecypchI

Huarpammsl Ditniepa-Benna

g B~ W N

[TpuMmeHeHne TeOPETUKO-MHOKECTBEHHOTO
anmnapara JJis peleHus 3aaad

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH, TPOIICHTHI,
OECKOHEUYHBIE TTEPUOINUECKHUE TPOOH

ParnmonansHble yrcna. OOBIKHOBEHHBIE U
JECSITUUHbIE IPOOH, IPOLIEHTHI,
OeCKOHEUHbIe IEPUOUYECKUE IPOOH

R e =

[Tpumenenue apobeli U MPOIEHTOB AJIs
pELICHHS TPUKIIAIHBIX 3a/1a4
JleicTBuTenbHBIE YKclia. PaimonanbHbIe U
VppalrOHaJIbHbIC YUCIIa

10

11

Apudmernueckre onepanum ¢
JENCTBUTENbHBIMH YUCIaMU

Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

12

[TpuO>kEHHBIE BBIYMCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIEHU
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13

14

15

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHHUS LIEIbIX U
JIpOOHO-pallMOHATILHBIX YPABHECHUH U
HEPaBEHCTB

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYICH C
octaTtkoMm. Teopema besy

16

17
18

19

MHorouiieHsl ¢ LelIbIMU KO3 UILIEHTaMH.
Teopema Buera

Pewienne cucreM JTMHENHHBIX YPAaBHEHUN
Pewienne cucreM IMHENHBIX YPABHEHUI
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLpl 2X2, ero

F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20

21

Onpenenurens MaTpulbl 2X2, ero
reOMEeTPUYECKUI CMBICT U CBOMCTBA;
BBIYUCIICHHUE €r0 3HAUYCHUS

[IpuMeHeHue onpenenuTens A peueHus
CUCTEMBI JINHEWHBIX YPABHEHUI

22

23

24

25

Pelrenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEVHBIX YPAaBHEHUI

KonTpomabHas pabora: "Pannonanbhble
ypaBHEHHUs U HepaBeHCTBA. CrucTeMsl
JIMHEWHBIX ypaBHEHUN"

OyHKIUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
B3anmuo obparnbie pynkiun. Kommosumus
byHKIHHA

I'paduk dpynkuuu. DnemeHTapHbIe
npeobpa3zoBanus rpadukoB QyHKIUN
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Ob6nacTp onpeneneHuss © MHOKECTBO

26 3HaueHui Gpynkuuu. Hynm ¢pyHkimm.
[TpomexyTKH 3HaK MOCTOSTHCTBA
Ué&rHple 1 HEUETHBIE (PYHKITHUH.

27 [Tepuonnueckue GyHkiuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIMU
MakcuMyMbl  MUHUMYMBI (DYHKIIHH.

28 Haubosnbiiee n HanMeHbllIee 3HAYCHHUE
(GYHKIIMHM Ha IPOMEXKYTKE

29 Jluneitnas, kBagpaTuuHas u ApoOHO-
TuHeWHas QyHKIH

30 DJeMeHTapHOe UCCIIEIOBAaHHUE U TIOCTPOCHUE
rpaduxoB 3Tux GyHKINN

31 DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX HYHKIHUN

30 Crenensb ¢ 1eTbIM MIOKa3atesneM. buaom
Hprorona

33 CreneHb ¢ 1IeTBIM TIOKa3aTesneM. bruaom
HeroTona

34 CrenenHast GyHKIHUS C HATYpaJIbHBIM U
1eJIbIM MoKa3aTesieM. E€ cBoiicTBa u rpadux

35 KonTponbHas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadgux"

36 Apudmernueckuit KkopeHb HaTypaJbHON
CTETICHU H €ro CBOMCTBA

37 Apudmernueckuii KOpeHb HaTypaJbHON
CTETIEHH U ero CBOMCTBA

38 [IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHIH,
COJIepKAITNX CTETIEHH W KOPHU

39 [IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHIH,

COJIEpXKAIINX CTETIEHH U KOPHU
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40

[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COZEPKAILIMX CTENIEHU U KOPHU

41

UppanmonansHblie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUS] UpPALMOHATBHBIX
ypaBHEHU I

42

43

44

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PELICHHS UPPALMOHATBHBIX
ypaBHEHUI

Wppaunonanbuble ypaBHeHUs.. OCHOBHbIE
METO/Ibl PELICHUS UpPALMOHAIBHBIX
ypaBHEHUI

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUHU
MPPALMOHAIIbHBIX YPABHEHUN

45

46

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUI
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
UPPALMOHAIIBbHBIX YPABHEHUN

47

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
VPPALMOHAIIBHBIX YPABHEHUM

48

CgoiicTBa u rpaduk KopHs N-0ii cTenenu
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM I10Ka3aTeleM

49

CgoiicTBa u rpaduk KopHs N-0if cTenenu
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM I10Ka3aTeleM

50

KonTtponbHas padora: "CBolicTBa U rpapuk
KOpHs N-o¥ crenenu. MppannoHansHbIe
ypaBHeHus"

51

52

Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM U
eé CBoIicTBa

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
eé CBoIicTBa
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Crenens ¢ palrOHAJIbHBIM ITOKAa3aTCJICM U

53 . 1
e€ cBoiicTBa
ITokazarensHas KLU, €€ CBOICTBA U

54 ’ 1
rpaduk

55 Hcnonb3oBanue rpaduka GyHKIUN A7 1
peueHusl ypaBHEHU I

56 Hcnonp3oBanue rpaduka QyHKIHH 115 1
peuIeHusi ypaBHEHUI
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

o7 METO/Ibl PEILIEHUS TOKA3aTENbHbIX 1
YpaBHEHUN
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

58 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUN
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUN

60 [TpomexyTouHast KOHTPOIbHAs paboTa 1

61 Jlorapu¢m yucna. CoiicTBa Jiorapugpma 1

62 Jlorapudwm umncna. CBoicTBa Jorapudpma 1

63 Jlorapudwm uncna. CBoicTBa Jorapudpma 1

64 €CATUYHBIE U HATYPAJIbHBIE JIOTapU(MBbI 1

y
65 ECSITHYHBIE M HATYPaJIbHBIE JIOTAPU (MBI 1
y

66 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
aorapudmsl

67 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1
sorapudmsl

69 Jlorapudmuueckas pyHKuuUsA, €€ CBONWCTBA U 1

rpadux

19



Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U

70 rpaduk

71 Hcnonp3oBanue rpabe/IKa byHKIMH 1715
pelIeHus ypaBHEHHMA

79 Hcnonp3oBanue rpabe/IKa byHKIMM 1715
pelIeHus ypaBHEHHMA
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

73 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI

76 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(pMHUUECKUX ypaBHEHHMA

78 Konrtponbnas pabora: "Jlorapudmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

79 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIOBOIO apryMeHTa

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apTyMEHTa

81 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIOBOT0 apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YHUCJIIOBOTO apryMEHTa
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Tpuronomerpuueckas OKpyKHOCTb,

83 oTpeeTIeHUE TPUTOHOMETPUUECKUX 1
(GYHKLUH YUCIOBOTO apryMEeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 ompeieTICHUE TPUTOHOMETPHUECKUX 1
(GYHKIMI YUCIOBOTO apryMeHTa

85 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

88 Hp606pa30338.HI/Ie TPUTOHOMETPUYECKUX 1
BBIpKEHU I

89 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BBIPAKCHU I

90 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BBIPAKCHU I

91 Hp606pa30338.HI/Ie TPUTOHOMETPUYECKUX 1
BBIpKEHU I

92 Pemienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

93 Pemienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

94 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1

97 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
KonrtpomnbHas padora:

98 "TpuUroHOMETpUIECKHE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

99 rocienoBareabHocTell. Meron 1

MaTeMaTH4eCKOM HHAYKIOUN
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thHOTOHHHBIIOFpaHquHHHe

100 MoCJIeI0BaTeILHOCTH. MIcTOopus aHanu3a
0OECKOHEYHO MaJIbIX

101 Apudmernueckast mporpeccus

102 I'eomeTpuyeckas nporpeccus

103 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

104 Cymma 6CCKOH6:-IHO yOBIBaIOIICH
FeOMETPHUECKON MPOTPECCHH

105 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

106 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB

107 Hcnonp3oBanue nmporpeccuu A peleHus
pealbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

108 'I'<OHTp0J'IBHa$I pabora:

[locnenoBarenpbHOCTH U IpOrpeccuu”

109 HenpepbiBHble QyHKIIMU U X CBOMCTBA

110 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMI

111 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

112 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

113 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

114 MeTto1 MHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB

115 MeTto1 HHTEPBAJIOB JUIsl pEIICHUS

HCPAaBCHCTB
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[IpuMeHeHre CBOWCTB HENPEPBIBHBIX

116 N 1
GbyHKIMH 1S perenust 3a1a4

117 [IprMeHeHre CBOMCTB HENPEPHIBHBIX 1
GYHKIUH 1S pereHust 3a1a4

118 IlepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH 1

119 Onpez[eneHI/IUe, FEOMETPUUYECKUN CMBICTT 1
MIPOU3BOTHOM

120 OnpeneHeHHf:, (bU3HYECKUN CMBICTT 1
MIPOU3BOTHON

121 YpaBHeHHe KacaTeabHOU K rpaduxy 1
byHKITIN

122 YpaBHeHUE KacaTeIbHOU K rpaduKy 1
byHKIIUN

123 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIHN 1

124 [Tpou3BoaHbIE AIIeMEHTAPHBIX (HYHKIHN 1

195 [IpousBoiHAS CyMMBI, IPOU3BEIACHMSI, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

126 [TpousBoHAS CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HUIINA (HYHKITUH

197 [TpousBoiHAS CyMMBI, IPOU3BEACHHS, 1
YaCTHOTO ¥ KOMIO3HUIIMU (DYHKITUH

128 Konrtponsnas padora: "[IpouszBoanas” 1

129 Hroroas koHTpoabHas paboTa 1

130 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1
3HaHUU: YpaBHEHUS

131 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HaHui: "YpaBHeHU"

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkIUn"

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1

3HAHUH
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‘ OBILIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

136

10
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11 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME, TOATOTOBKA K BXOJAHOMY
KOHTPOJIIO

Bxo1HO KOHTPOJIb

[IpuMeHeHne npou3BOHOM K
WCCIIeIOBaHMIO ()YHKITMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
WCCIIeIOBaHMIO ()YHKITMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
Hccae0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD
U OKCTPEMYMBI

10

[IpuMeHeHne Mpon3BOHOM K
UCCIIeIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne npon3BOJHOM K
UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTb
1 SKCTPEMYMBI

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GbyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke




11

12

13

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

Haxoxaenne HanuOoIbInero u
HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

Haxoxxnenrne HanOoIIbIIero u
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(yHKIMH Ha OTpE3Ke

14

[IpuMeHeHne MpOU3BOTHOM JIJIst
HaxO0>KJICHUSI HAWJTYYILEro PEIIeHUs B
MPUKIIATHBIX 3a/1a4ax

15

[IpuMeHeHne MpON3BOTHOM JIJIst
HaxO0>KJICHUSI HAWJTYYILEro PEIIeHus B
MPUKJIATHBIX 3a/1a4ax

16

17

IIpuMeHeHre NpOU3BOIHON A1
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (opMyIoi Uil
rpaduxom

[IpuMeHeHne Mpou3BOJHON [
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMysoN Uiu
rpaduKoM

18
19

20

Komnozunus ¢pyHkmit
Komnozunus ¢pyHkimit

I'eomeTpuueckue oOpas3sl ypaBHEHU Ha
KOOPJAMHATHOM INIOCKOCTH

21

22

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH
Kontponbras padota: "UccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHON"

26



[TepBooOpazHasi, OCHOBHOE CBOMCTBO

23
epBOOOPaA3HBIX

24 [TepBooOpazHbie 3eMEeHTapHBIX (QYHKIUH.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHble 3eMeHTapHBIX (QYHKIUH.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4eCKuid CMBICI
MHTErpana

97 Brruncnenue onpenenéHHOro HHTerpaa mno
dbopmyite Hetotona-Jlelioamma

28 Brraucnienue onpenenéHHOro HHTETpaa 1mo
dbopmyne Hetotona-Jleitbuuna

29 [IpumeHeHne nHTErpana Ui Hax 0K ACHUS
TUTOIIACH TUIOCKUX (UTYp

30 [IpuMmeHeHne nHTerpaia g HaXOXKACHUS
00BEMOB reOMETPUIECKHX TET

31 [Tpumeps! pemennii qudQepeHnraIbHbIX
YpaBHEHUH

32 [Tpumeps! pemenuii auddepeHnnaTbHbIX
YpaBHEHUU
MaremaTrnueckoe MOAECIMPOBAHUE

33 pEaJIbHBIX MTPOLIECCOB C MTOMOLIBIO
¢ depeHINaIbHbIX YPaBHEHHM

34 Kontponbnas padota: "[lepsoobpaznas u
uHrerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBA U TrpaduKu

36 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U TpaduKku

37 Tpuronomerpuveckne GyHKIINH, UX

CBOWCTBA U TpapUKu
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38

Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U IrpaMKu

39

40

Tpuronomerpuyeckue GyHKIUH, UX
CBOWCTBA U TpapyKu

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPUUYECKHUX
YPAaBHEHUH C ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OT100p KOpHEH TPUTOHOMETPUUYECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43

OT100p KOpHEH TPUTOHOMETPUUYECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

45

46

Pemenue TpuronomeTpuyecKkux
HEpPABEHCTB

PelreHne TpUroHOMETPUYECKUX
HEPABEHCTB
Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

47

48

49

Pemenue TpuronomeTpuyeckux
HEpPABEHCTB

KonTponsnas pabora: "['paduxu
TPUTOHOMETPUUYECKUX (YHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

50

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB
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OcHoBHBIC MCTOJbI pCHICHUS

51 MOKa3aTeJIbHBIX HEPABEHCTB

52 OCHOBHBIC METOJIbI PEIICHUS
MMOKAa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIC METOJIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OcHOBHBIE METOABI PELICHUS
norapuMUIECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB

57 OcHOBHBIE METOABI PELICHUS
HUPPalMOHAIILHBIX HEPABCHCTB

58 OcHOBHBIE METOABI PELICHUS
HUPPalMOHAIILHBIX HEPABCHCTB

59 I'padmueckue MmeToap! peieHs
UppalMOHANLHBIX YpaBHEHUI

60 I'padmueckue meToan petiieHus
UPPAIMOHATLHBIX YPaBHEHUI

61 I'padmueckue MeToap! peieHs
MOKa3aTeIbHBIX YPABHEHUI

62 I'padmyeckue MeToAbl perieHus
MMOKa3aTeIbHBIX HEPABEHCTB

63 I'padmyueckue MeTOABI pelIcHUS
norapu(MUYECKUX ypaBHEHUI

64 I'padmyeckue MeTOBI pelIcHUS
norapuMHUYECKUX HEPABEHCTB

65 I'padmyeckue MeToAbI perieHus

Jorapu(MHUIECKUX HEPABEHCTB
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66

67

68

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
YpPaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(YPMUIECKUX
HEPaBEHCTB

69

[IpomexyTouHas KOHTpOJIbHAs paboTa

70

KommekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUECKasi POPMBI 3aruch
KOMILIEKCHOI'O YHCiIa

71

KommiekcHble uncna. Anredpandeckas u
TPUTOHOMETPHYECKas POPMBI 3aIHCH
KOMILIEKCHOI'O YHCia

72

73

74

Apudmerndeckue onepanuu ¢
KOMIIJICKCHBIMHA YU CJIaMU
ApudmeTrueckue orneparum ¢
KOMIIJICKCHBIMHA YU CJIaMU
N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJIUHATHON TUIOCKOCTH

75

76

N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAWHATHOM TNIOCKOCTH

®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMIIJIEKCHOTO YHUCIIa

77

78

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YUCIIA

[IpuMeHeHne KOMIUIEKCHBIX YUCEIT JUIst
peuieHns GU3NYecKUX U reOMETPUIECKUX
3a1a4
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Konrtponsnas padora: "KomriuiekcHbie

79 W 1
qucna

80 HarypanbHble u 1ienpie yucia 1

81 HarypanbHble u neinble ynucia 1

82 [TpuMeHeHne MPU3HAKOB AETUMOCTH IENTBIX 1
quce

83 [IpumeHeHue MPU3HAKOB AETUMOCTHU LENbIX 1
qucen

84 [TpuMeHEeHHE TPU3HAKOB JCTUMOCTH IIEJTBIX 1
yucen: HOJI u HOK

85 [IpumeHeHne MPU3HAKOB AETUMOCTH IENbIX 1
gucen: HOJI u HOK

86 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
YHCEeIl: OCTATKH 110 MOIYITIO

87 [IpuMeHeHHE TPU3HAKOB JICITUMOCTH TIEITBIX 1
YHCell: OCTATKU M0 MOIYIIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX

88 qrcen: anropuT™ EBKiHIa [UTst pereHust 1
3a/1a4 B LIEJIBIX YMCIIaxX

89 KOHTp"OJ'ILHa}I paborta: "Teopus LenbIx 1
quce
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

90 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- 1
CIICJICTBUS
CucremMa 1 COBOKYTHOCTh ypaBHEHUI.

91 PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI- 1
CIICJICTBUS

92 OCHOBHBIE METOBI PEUICHUS] CUCTEM U 1

COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI
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OCHOBHBIE METOBI PEUICHUSI CUCTEM U
93 COBOKYITHOCTEH MppaIlliOHATbHBIX
YpPaBHEHUU

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

94 9 .
COBOKYITHOCTCHU IMOKA3aTCJIbHBIX YPABHCHUU

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

95 o .
COBOKYITHOCTCHU IMOKA3aTCJIbHBIX YPAaBHCHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
96 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
97 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

[TpuMeHeHHEe CHCTEM K PEIICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3

98 pa3IMYHBIX 00JaCTel HayKH U pealbHON
KU3HU, HHTEPIPETAIUS TIOTYyICHHBIX
pE3yNbTaToB

[IpuMeHeHMe crCcTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

99 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HHU, UHTEPIPETALHNS TTOTYICHHBIX
pe3yJbTaToB

[TpuMeHeHre HEPaBEHCTB K PEIICHHUTO
MaTeMaTU4eCcKuX 33/1a4 U 3a/1a49 U3

100 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
’KM3HHU, HHTEPIIPETAIHS TTOTYYSHHBIX
pe3yIbTaTOB

Kontponbras pabora: "Cuctemsr
panMoHaIbHBIX, UPPAIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX
ypaBHeHui"

101




102 PannoHnasibHble ypaBHEHHUs ¢ TapaMeTpamMu 1

103 PanmonansHble HEpaBEHCTBA C 1
napameTpamu

104 PanyoHanpHbIE CUCTEMBI € ITapaMETPaAMHU 1

105 HppanmoHanbHble ypaBHEHUS, HEPABEHCTBA 1
C mapameTpaMu

106 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1

107 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

108 [Toka3zaTenbHBIE CUCTEMBI C TapaMeTpaMH 1

109 Jlorapudmudeckne ypaBHCHUS, 1
HEPaBEHCTBA C ITapaMeTpaMu

110 Jlorapudmuaeckne CUCTEMBI C 1
napameTpamu

111 Tpuronomerpuyeckue ypaBHEHHUS C 1
napameTpamu

112 Tpuronomerpuveckrne HepaBeHCTBA C 1
napameTpamu

113 Tpuronomerpudeckue CUCTEMBI C 1
napameTpamu
[TocTpoeHue u uccnenoBaHue

114 MaTEeMaTHIECKHX Mojiesne pealbHbIX 1
CUTYyalHi C MOMOIIBIO YPaBHEHHIA C
napameTpamu
[TocTpoeHue u uccnenoBaHue

115 MaTEeMaTHIECKHX MoJieJIel peallbHbIX } 1
CUTYyalHuii C ITOMOIMIBIO CHCTEM YPaBHEHHUH C
napameTpamu

116 ITocTpoenue u uccieq0BaHuE 1

MATEMATHUYCCKUX MOACT en PEATBbHBIX
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CUTYAalUil C IIOMOLIBIO CUCTEM YPABHEHUH C
napaMeTpamMmu

117

118

119

Kontponbnas padota: "3agauu ¢
napamerpamu”

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHui: "YpaBHeHus"
[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "YpaBHeHus"

120

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuit: "YpapHeHus. Cuctemsl
ypaBHeHUI"

121

122

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrna"
[ToBTOpenue, 0000IEeHNE, CHCTEMATH3AIHS
3HaHuii: "HepaBencrpa"

123

[ToBTOpenue, 0000IEeHNE, CHCTEMATH3AIHS
3HaHuii: "HepaBencrpa"

124

125

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "[IponsBoaHas u e€ npuMeHeHue"

126

127

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
3HaHui: "MHTErpan u ero npumMeHeHue"

128
129

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "OyHKUn"

Hrorosas KOHTPOJIbHAA pa60Ta

130

[ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "Oyakun"
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[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

131 . . 1
3HaHuil: "OyHKIKN
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

132 “on " 1
3HaHuii: "OyHKUKUH

133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HAHUH

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 10

35



YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Maremaruka. AireOpa 1 Hadajia MaTeMaTudeckoro ananusa, 10 kimace/ Mepzmsk A.T.,
Homuposckuii JI.A., [Tonskos B.M.; mox penakuueii [Tononsckoro B.E., O6mectBo ¢
orpaHn4eHHo# orBeTcTBeHHOCThIO M3naTensckuit nentp « BEHTAHA-T'PA®y; AkunoHepHoe
obmectBo «M3marenscTBO «lIpocBemnieHme»

* Marematuka. AnreOpa U Hayajla MaTeMaTHUYECKOro aHanu3a, 11 kimace/ Mep3msak A.l'.,
Homuposckuii [I.A., TlonsikoB B.M.; nox penakuueit [logonsckoro B.E., OGmiecTBo €
orpaHn4eHHo# orBeTcTBeHHOCThIO M3naTensckuit nentp « BEHTAHA-T'PA®»; AkunoHepHoe
obmectBo «M3marenscTBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
MaremaTuka : anredpa 1 Hauauia MaTeMaTHYECKOTO aHAIIN3a.
Yriyonénnslii ypoBeHsb : 10 kinacc : MeTogudeckoe nocooue /

E. B. byuko, A. I'. Mep3mnsk, B. b. ITononckuii, M. C. Sxup. — M. :
Benrana-I'pad, 2020. — 92 c. : un. — (Poccuiickuii yueOHUK).

Martemaruka : anre6pa 1 Hadyajga MaTeMaTUYECKOTO aHATH3a.
Yrany6néuusiii ypoBens : 11 kiace : MmeTonudeckoe nmocooue /

E. B. byuko, A. I'. Mep3nsk, B. b. Ilononckuii, M. C. SAxup. — M. :
Benrana-I'pad, 2020. — 143 c. : . — (Poccuiickuii yaeOHUK).

Marematuka: anreOpa 1 Hayaja MaTeMaTudeckoro anainmsa: 10-if kimacc: yriryOneHHBIH yPOBEHb:
CaMOCTOSATENIbHBIE U KOHTPOJbHBIE paboThl / A. I'. Mep3nsk, B. b. Ilomonckuii, E. M. PabuHoBuY,
M. C. SIxkup. — M. : IlpocBenienne, 2022 — 125 c. : ui.

MaremaTnka: anreOpa 1 Hayaja MaTeMaTH4ecKoro ananmza: 11-i kimacc: yrimyOieHHBIH YPOBEHbD :
CaMOCTOSATENIbHBIE U KOHTPOJIbHBIE paboThl / A. I'. Mep3nsik, B. b. Ilomonckuii, E. M. PabuHoBu,

M. C. Sxup. — M. : IlpocBemienue, 2022. — 63 c. : ui.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://2.shkolkovo.online/

https://math-ege.sdamgia.ru/
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