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HHOACHUTEJIBHAA 3AIIUCKA

YueOHblil Kypc «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHAJIM3a» SIBIISETCS OJHUM U3
HanOosiee 3HAYMMBIX B IPOTPaMME CpPEIHEro oOmero oOpa3oBaHUs, IOCKOJBbKY, C OIHOM
CTOPOHBI, OH obecrieynuBaeT HUHCTPYMCHTAJIbHYIO 6213y AJi1 U3y4YCHHS BCCX CCTCCTBCHHO-
HAaYYHBIX KypCOB, a C APYroil CTOPOHBI, (YOPMHPYET JIOTMYECKOE M aOCTPAKTHOE MBIIIICHUE
0o0yJaromuxcst Ha YpOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOILIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JpPYrHMX JIUCHMIUIMH. B pamkax paHHOro y4yeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAIBHBIM  S3BIKOM COBPEMEHHOM HayKH, KOTOpas
(GopMyIHpyeT CBOM JOCTHKEHUS B MAaTEMaTHIeCKON opme.

VYuebHbIil Kypc anreOpbl M Hayal MaTEeMaTUYECKOro aHajau3a 3aKjaJblBa€T OCHOBY MJIS
YCIICIIHOTO OBJAJEHUS 3aKOHAaMU (U3MKHM, XHMHHU, OWOJIOTHUH, TOHMMAHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMMKHM M OOILIECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM kM3HM. B TO ’xe Bpems oBiazeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMHU airedpbl U MaTeMaTUYECKOro aHaau3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTB, JIOKa3bIBaTh
YTBEPKACHUSI C TOMOIIBI0O UHIYKIIMK U PacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpPETH3al1io, abCTparupoBaHUE U aHAJIOTHIO, (OPMUPYET KpeaTUBHOE M KPUTHYECKOE
MBIIIIJICHUE.

B xome m3ydyenus ydyeOHOro Kypca «Anrebpa W Hadajga MaTEeMaTHYECKOTO aHAIU3a»
oOyyaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJIEJeH pealbHbIX CUTyallud, WUHTEPIPETaluyd MOTy4EeHHBIX
pelIeHNH, 3HAaKOMSTCSI ¢ MIPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKEe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VYuyeOHblll Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHMTATENIbHBIM IOTEHIMAJIOM, KOTOPBIH
peanusyercss Kak uepe3 y4deOHbBIII MaTepHuan, CIOCOOCTBYIOMIMN (OPMHUPOBAHHIO HAYYHOT'O
MHUpPOBO33PEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
NPOJODKUTEIbHON  KOHIEHTPAallMd  BHUMAaHMs, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJTY4YECHHBIN pe3ylbTar.

B ocHoBe Meronuku oOydeHus aiaredOpe M HayajlaM MaTeMaTHYEeCKOro aHalu3a JIEKHT
JeSTeIbHOCTHBIN MPUHIUI O0yUEHUSI.

B cTpykType yue6HOro Kypca «Anredpa u Hadajga MaTEMaTUYECKOTO aHAJIN3a» BbIJEIECHbI
CIENYIOIINE COJEPKATEIbHO-METOAUYECKNE JMHUM: «YHucima U BeUUCICHUsD», «DyHKIUHA U
rpadukny», «YpaBHEHUs U HepaBeHCTBay, «Havana MaTeMaTnueckoro aHaau3ay, «MHOXKeCTBa U
JorruKay. Bce OCHOBHBIE COJEPIKATEIBHO-METOAMYECKUE JIMHUU H3Y4aroTCs Ha IPOTSKEHHUH
JBYX JIeT oOy4yeHMs Ha ypOBHE CpPEAHEro o0Iero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyr
JIpyra ¥ MOCTENEHHO HACBIIAsCh HOBBIMM TeMaMH U pasjaenamu. JlaHHbIH ydeOHBI Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHalus,
TEOpHsl MHOXKECTB, Maremarudeckas Jjoruka u apyrue. Ilo mepe Toro kak oOyuarommecs
OBJIaJIEBAlOT BcE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX TOCJIelI0BaTeIbHO
(dopMHpyeTCsl ¥ COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKyl0 MOJENb pealbHOH
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3YUYEHUH Y4eOHOro Kypca, A peuieHHs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHONH MaTeMaTHYeCKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxarenpHO-MeTOAMYECKass — JuHUAA — «YwWcaa W BBIYKMCICHUS»  3aBepliaeT
(bopMUpOBaHHE HABBIKOB HCIIONB30BaHUS JCHCTBUTEILHBIX YHCEN, KOTOpOE OBbLIO HAa4yaTro Ha
ypOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeaHero odmiero o0pa3oBaHus 0c000€
BHUMaHHE yaeisieTcss GOPMUPOBAHUIO HABBIKOB PAIlMOHATIBHBIX BBIYUCIICHHH, BKIIOYAIOIINX B
ce0s HCII0JIL30BaHUE Pa3JIMIHBIX (I)OpM 3aluCu 4ucia, YMCHHUC ACJIAaTh HNPUKHUIKY, BBIIIOJHATDH
NpUOIMKEHHBIC BBIYMCIICHUS, OIICHUBATH YHCIIOBBIC BHIPAKEHUS, pab0TaTh ¢ MATEMATHICCKUMHU
KOHCTAaHTaMU. 3HAKOMBIE O6yanOH_[I/IMCH MHOXKXCCTBAa HATYpaAJIbHbIX, LCJIbIX, PAllMOHAJIbHBIX W
JICUCTBUTEIILHBIX YUCEN JOMOJHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEI. B KakIoM M3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHbBIC €MY CIICITU(PHUCCKUE 3aa4H ¥ ONCPAIIUU: JICIICHUEC
HAIelo, ONCPUPOBAHUE OCTATKAMH Ha MHOXKECTBE IIEJIBIX YHCEN, OCOOble CBOMCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I'-IeCKI/Ie orepanru, a TAaKXKC H3BJICUCHUC
KOpHS ~ HATypaJbHOH  CTENICHM Ha  MHOXECTBE KOMIUIGKCHBIX  4ucell.  braromaps
[OCJICIOBATEIBHOMY  PAacCHIMPEHUI0  Kpyra  HCIOJB3YeMbIX  YHCel U 3HAKOMCTBY
C BOBMOXKHOCTSAMH ~HX [PUMEHEHHUS [UId pEHICHHs pPa3iuuHbIX 3371ad  (GopMHUpYyeTCs
NpeaACTaBJICHUEC O CIUHCTBC MATCMATUKHW KaK HAYKH U eé pojin B HOCTPOCHHUU MOI[CHeﬁ
peaNbHOrO MHPA, IMUPOKO MCIOIB3YIOTCS 0000IICHUE U KOHKPETHU3AIHS.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pPEANM3yeTCs Ha MPOTSHKEHUH BCEro OoOydyeHUs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJIoM paszeine IIporpammbl
MPElyCMOTPEHO PEellIeHUEe COOTBETCTBYIOIIMX 3a1ad. B pe3ynbrare oOydaromnuecs OBIaJI€BAlOT
pPa3IUMYHBIMU  METOJAaMHU  DPELIEHUS pallOHAIbHBIX, MPPALMOHAIBHBIX, [10Ka3aTelIbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
cojepkaliux napamerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPU HUCCIEI0BAHUU
(GYHKIHMI ¢ TOMOIIBIO TPOU3BOIHOMN, IPU PEIICHUN MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJIEHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHW (yHKUIWU. J[aHHAs colepKaTerbHas JIMHUS BKIIIOYAET B
cebst Takke (opMUPOBAHHWE YMEHHUH BBINONHATH pacuéThl Mo (GopmynamM, MpeodpazoBaHUs
palMOHATIBLHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKkKe BbIPAKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
IPOUCXOJUT JajibHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUIEHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HABBIKU JECTYKTHUBHBIX PacCyKICHHM, pabOThl C CHMBOJIBHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCMMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI AJIS1 PELICHHUs MPAKTHUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

ConepkarenbHo-MeToauueckass JuHUA «DyHKIUM U TpadUKU» TECHO MEPEruieTaeTcs ¢
IpYyTMMH  JIMHHSIMH ~ y4eOHOro  Kypca, TIOCKOIBKY B  KakOM-TO  CMbICIEe  3a/1aéT
MOCJIEAOBATEIbHOCTh ~ M3YyYEHHUS  MaTepuana. V3ydeHue  CTENeHHOM, IOKa3aTeNbHOM,
norapu(MUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U rpa)uKoOB, UCTIOIb30BaHUE
byHKIMI Ui pemieHusl 3aad W3 APYTUX Y4eOHBIX MPEAMETOB U PEalbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIM30M, TaK U C PEUIEHWEM ypaBHEHUU M HepaBeHCTB. [Ipu
3TOM OonbIlloe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXaTh (Gopmyramu
3aBUCUMOCTH MEXJY Pa3JIMUHBIMU BEJIMYMHAMH, UCCIIEI0BATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpabuku. Marepuan STOH cojep)KaTeNbHON JIHMHUM HaleJeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TO3BOJISIONINX BBIPAXKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMH B Pas3audHol (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wusyueHue crmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIMIEHMI0O H  KOHKPETH3allWH,
MCIIOJIb30BAHUIO aHAJIOTHH.

CO,Z[Cp)KaTCJ'ILHaSI muHus «Havama mMaTeMaTH4ecKOoro aHajin3a» MO3BOJISET CYIIECCTBECHHO
paCliipuTh KPYr' KaK MaTEMaTUYCCKHUX, TaK WU NPUKIaJHbIX 3aJa4, JOCTYITHBIX O6yanOH1HMCH,
TaK KaK y HUX MOABJISICTCA BOSMOXHOCTb CTPOUTD T pa(bI/IKI/I CJIOKHBIX (byHKI.IPIfI, OIIPCACIIATh UX
HauOOJIbIINE U HAUMEHBIIHE 3HA4YCHU, BBIYHMCIIATH IIJIOOIaan (bHpr 1 00BEMEBI TEJI, HAXOIUTh



CKOPOCTM U YCKOpeHHs TmpoueccoB. JlaHHas cojaepkaTenbHasi JIMHHUS OTKPBIBACT HOBBIC
BO3MOXKHOCTH IIOCTPOCHHSI MaTeMaTH4eCKUX MOJETICH peaJbHBbIX CHTYallli, IO03BOJISET
HAXOJUTh HAWIyylllee pelIeHUEe B MPHUKIATHBIX, B TOM YHUCIE COLUAIBHO-KOHOMHUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMH MaTeMaTHUYECKOIO aHaJM3a CIIOCOOCTBYET Da3BUTHIO
abCcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacno3HaBaTh MPOSBICHUS 3aKOHOB MATEMAaTHKH B HayKe, TEXHUKE U UcKyccTBe. O0ydarommecs
Y3HAIOT O BBIAAIOIIUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 UX aBTOpax.

CopnepxaTenpHo-MeTOANYECKass JHHUA «MHOXECTBa W JIOTMKa» BKJIIOYaeT B cels
JJIEMEHTBl TEOPUU MHOKECTB M MaTeMaTH4YECKOM JIOTUKU. TeOopeTHKO-MHOKECTBEHHBIE
IPEJCTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHUKU W IpeasararT Hauboiee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMN BCE pa3feibl MaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLIUIUIMHBI U UX IPUIOKEHUA B equHoe uenoe. [loatomy
BaXXHO JIaTh BO3MOXXKHOCTb OOYyYarolIeMyCs IIOHUMaTb TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIB30BaTh €ro I BBIPAXCHUS CBOMX MbIcieH. pyrum
BAKHBIM IPU3HAKOM MAaTE€MAaTHKU KaK HAYKH CIEAyeT IIPU3HATh CBOWCTBEHHYIO €l CTPOrOCTh
00OCHOBaHMH W  CJEJOBAHUE OMNpPENENEHHBIM IpaBUJIaM IOCTPOEHUS  JIOKA3aTEelbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTE€MaTH4YE€CKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOTO
MBILIIEHHUS] 00Y4arOLUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anredpa 1 Hayajla MaTEMAaTUYECKOT0 aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOJIEIMPOBAHUS, KOTOpPbIE IpHU3BaHbl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB ITOCTPOEHUs MOJIEIIEH PEANIbHBIX CUTyalui, HCCIECAOBAHUSA 3TUX MOJEIEH C ITOMOIIBIO
anmapara ajareOpbl U MaTeMaTHYeCKOro aHalli3a, WHTepHpPETalMy IOJIyYEHHBIX pe3yJbTaToB.
Takue 3amaHus BIUIETEHBl B KaXAbId W3 PA3ICIIOB IPOrPAMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHbIX 3ajnad. [Ipu pemenun
peabHBIX MPAKTUYECKHX 3a7ad  oOydarolmiyecss pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCs, MHCIOIb30BaTh aHAJIOTUIO, 0000IIaTh U
KOHKpPETH3UpOBaTh mpobiemMy. JlesarenpHOCTh 1O (OPMHPOBAHUIO HAaBBIKOB  pELLIEHUS
NPUKJIAJHBIX 3a]1a4 OpraHU3yeTcsl B Mpoliecce U3yYeHHs BCeX TeM ydueOHOro Kypca «Anredpa u
HayaJla MaTEeMAaTHYECKOr0 aHAJIA3a».

Ha uzyuenne yuebHOro Kypca «Anredpa u Hauajaa MaTeMaTUueCKOro aHaJIN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 gaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panmonaneubie yncina. OObIKHOBEHHBIE U JI€CATUYHbBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoudeckue apodu. Ilpumenenune apo0eit 1 MPOLIEHTOB [T peIIeHUs MPUKIAIHBIX 33134 U3
Pa3IMYHBIX OTPACIEH 3HAHUU U peabHOU KHU3HHU.

JeiictButenpHble yKcna. PamyoHanbHble M HppaldOHalIbHBIE yucia. Apudmernyeckue
omnepanuu ¢ JEUCTBUTEIIBHBIMU 4YHCIaMU. MOJynb JEUCTBUTEIBHOIO YWCIAa M €ro CBOMCTBA.

[TpuOmmkE€HHbIE BBIYMCICHUS, TpaBUIA OKPYTJICHHs, TNPUKHUIKA M OIEHKa pe3ylbrara
BBIYUCIIEHHUN.



Crenens ¢ 1ienbiM nokazateneMm. bunom Heiotona. Mcnonbp3oBanue nmoaxosmieii hopmbl
3aMUCH ICUCTBUTEIIBHBIX YUCET JJIS PEIICHHUS TPAKTUYECKUX 33/1a4 M MPE/ICTABICHUS JTaHHBIX.

Apudmerndeckuii KOpeHb HATypaIbHON CTETICHH M €T0 CBOMCTRA.

CrenieHb ¢ paluOHAJIbHBIM I10Ka3aTCJICM H eé CBOfICTBa, CTCIICHb C ,HCfICTBHTCJ'IBHI)IM
I1OKa3aTcCJICM.

Jlorapudwm gucna. CoiicTBa orapudma. J[eciTHIHBIE H HATYpATbHBIC JIOTAPUPMBI.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHTE€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC H
ApPKTAaHIE€HC YUCIIOBOTO apryMEHTa.

YPaBHeHI/IH H HEPABCHCTBA

ToxnaecTBa M TOXAECTBEHHbIE INpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHMS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELIEHUS LIENIbIX U JIPOOHO-pAllMOHATIBHBIX YPAaBHEHUNW U HEPABEHCTB.
MHorouseHsl OT OJHOM mepeMeHHOH. JlemeHne MHOroujeHa Ha MHOTOUYJIEH C OCTAaTKOM.
Teopema be3y. Muorousnensl ¢ riensivu kodddumnmrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

UppanuonaneHble  ypaBHeHHsA. (OCHOBHbIE METOAbl  PELIECHUS  HUPPaALMOHATIBHBIX
YpaBHEHUM.

ITokazaTennHBIC YpaBHCHHUA. OcHOBHBIE MCTO/JbI pCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/If/'I.
[TpeoOpa3oBaHue BRIpaKEHUMN, COACPIKAIINX JIOTAPUPMBI.

Jlorapudpmuueckne ypaBHeHUs. (OCHOBHBIE METOABI pEHICHUS JIOTapu(PMUUIECKUX
YpaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpuueckux ypaBHEHU M.

Pemenue cucreM JIMHEHHBIX YpaBHEHHMU. MaTpuua CUCTEMBbl JIMHEHHBIX YpPaBHEHHUM.
Onpenenurens MaTpUIlbl 2X2, €ro TEOMETPUYECKHH CMBICII W CBOMCTBA, BBIUKUCIECHUE
€ro 3Ha4CHMs, NPUMEHEHUE OIPEACIIUTENS I PELICHUS CHUCTEMBI JIMHEHMHBIX YPaBHEHUMN.
Pemienne mpukiiamHbIX 3a7a4 C MOMOIIBIO CUCTEMBbI JIMHEHHBIX YypaBHeHUM. MccnenoBanue
IIOCTPOEHHOHN MOJIEIH C IIOMOIIBIO MATPULL U OTIPEAETUTEIICH.

[TocTpoeHrne MaTeMaTUYECKUX MOJEIEH peaJlbHOW CUTyalMd C IIOMOIIbI) YPaBHEHUU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHN M HEPABEHCTB K DPEIICHMI0 MAaTEMaTUYECKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKU U peaslbHOM JKU3HHU.

DyHKIUHN U TPaPUKH

OyHkMs, crnocoObl 3afaHus ¢GyHKIUH. B3anMHo oOpaTtHble ¢(yHKunu. Kommnosurus
¢bynkuuit. ['paduk pynkunn. DnemeHTapHble peodpa3zoBaHus Ipa@uKoB (HyHKIUMA.



OO6nacth onpeneneHuss 1 MHOKECTBO 3HaueHuW (pyHkuuu. Hymu dyakmuun. [IpomexyTku
3HaKomoCTOsTHCTBA. UETHhie M HeuéTHble (yHKIMH. [lepuomamyeckue QyHkmu. [IpoMexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBI QyHKIuU. Hanbomnbiiee u HauMeHbIIee
3HA4YeHUs PYHKIIUU HA IPOMEKYTKE.

JluneliHasi, KBapaTHYHast U APOOHO-IMHEHHAS PYHKIIUU. DIEeMEHTApHOE UCCIICAOBAHUE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHass (QpyHKIMS C HATypaJbHBIM M LEJNbIM TOKa3arenem. EE cBoiictBa u rpaduk.
CpoiicTBa u rpaduk KOpHA n-of CTelneHW Kak (PyHKIMM OOpaTHOM CTENEHH ¢ HaTypaJbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas u norapupmMudeckas GyHKIUHU, UX CBOMCTBA M rpaduku. Mcnons3oBanue
rpaduKoB PYHKIMIA IS pEIICHUsT ypAaBHEHUH.

TpuroHomerpuveckas OKPY)KHOCTb, OIpENEICHUE TPUTOHOMETPHUECKUX  (DYHKITHIA
YHCIOBOTO apryMeHTa.

OYHKIMOHATbHBIE 3aBUCIMOCTH B PEATbHBIX IMpolieccax U sBIECHUsX. [’ paduku peanbHbIX
3aBUCUMOCTEMN.

Hauyaja MaTeMaTH4eCcKOro aHaJu3a

HOCHGHOB&TGHBHOCTI/I, CII0COOBI 3aJaHus HOCJIC,HOBaTeHBHOCTeﬁ. MeTOI[ MaTeMaTHYEeCKOU
HHIAYKIHWH. MOHOTOHHBIE U OIpaHUYCHHBIC I1OCJICA0BATCIIBHOCTH. HCTOpI/Iﬂ BO3HHUKHOBCHU
MaTEMaTHYECKOr0 aHaJIN3a KaK aHalIu3a OECKOHEUYHO MajbIX.

Apudpmerndeckass W TEOMETpHYECKas  INporpeccMd.  beckoHedyHo  yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH reOMETPUYECKON IPOrPECCHH.
JIuHEeHHBIE ¥ HSKCHOHEHIHMAJbHBIM pocT. Yucio e. @DopMmyna CIOXKHBIX IPOIEHTOB.
Hcronp30BaHue MPOTPECCHHA ISl PEHICHHUS peaTbHBIX 3a/1a4 MPHUKIIAIHOTO XapaKkTepa.

HemnpepbiBHble (QyHKIMM W HMX cBOHCTBAa. TOUKM pas3pbiBa. ACHMIITOTHI TI'paUKOB

¢yuknuii. CBoiicTBa (yHKIUN HENpPEephIBHBIX HA OTpe3ke. MeToJl MHTEpBaJIOB Ui pPELICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMPEPBIBHBIX (DYHKLUH /IS peIeH s 3a/1ay.

[TepBas u Bropas npou3BojHble QyHKIMU. OnpenencHue, reOMeTpUIecKuil U GU3nIecKuit
CMBICI POM3BOAHOM. YpaBHEHUE KacaTeIbHOMN K rpaduKy QyHKIIMH.

[TpousBoaHble neMeHTapHbIX QyHKIMHA. [Ipon3BoHAas CyMMBbl, IPOU3BEAEHUS, YACTHOTO
U KOMITO3UIMU (QYHKIUH.

MHo:xecTBa M JIOTHKA
MHOkecTBO, Olepaly HajJl MHOXECTBaMU M MX CBOWCTBA. Jlmarpammel Dinepa—BeHHa.
IIpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO aIrapara JJisi ONMCAaHUS PEaJbHbIX IPOLECCOB U

SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

OmnpeneneHne,  Teopema,  CBOMCTBO ~ MaTeMaTHYeCKOTO  OOBEKTa,  CIIE/ICTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS.

11 KJIACC



Yuciaa 1 BLIYHCTICHUS

Harypanbubsie u uensie uucna. llpumeHeHue NpPU3HAKOB JIETUMOCTH IIEJIBIX YHKCET,
HanOoybmmi obmuit aenurens (nanee — HOJl) u nanmenbinee obmee kpatHoe (qaee — HOK),
OCTaTKOB O MOJYJII0, aliroput™Ma EBKinaa 11t peieHus 3a1a4 B LEJIbIX YUCIIax.

KommuiekcHple uumcnma. AnreOpawueckas ¥ TPUTOHOMETpHYECKas (OPMBI  3aluCH
KOMILIEKCHOTO YHciia. ApudmeTrndeckue onepanuy ¢ KOMIUIGKCHBIME YrciiaMu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI HA KOOpIAUHATHOM tockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4ucia. IlpuMeHeHne KOMIUICKCHBIX 4YHCeN Ul pelieHdus (U3UYECKUX U
reOMETPUUYECKHX 3a/1au.

YPaBHeHI/IH H HEPABCHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI-
cieacTBus. PaBHOCHIBLHBIC HCpaBCHCTBA.

OT60p KOpHEM TPUrOHOMETPUUYECKUX YPABHEHHUH C IOMOIIBIO TPUTOHOMETPUUYECKOM
OKPYKHOCTH. Pelienne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEeLIEHUs T0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.
OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIC MCTOAbI pCHICHUA CUCTCM U COBOKyHHOCTGf/i palrOHAJIBHBIX, UppallMOHAJIBbHBIX,
IIOKa3aTCJIbHBIX U JIOFapI/I(l)MI/I‘leCKI/IX ypaBHeHHﬁ.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpuMeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMaTUYECKUX 3a1ad U
3aa4 M3 Ppa3IMUYHBIX OOJIaCTe HAayKM M pealbHOM JKHW3HU, WHTEPHNpETalus IOJy4eHHbIX
pe3yJbTaTOB.

DYyHKUUHN U TPaPUKH

I'paduk xommnozunuu ¢yHkiuil. ['eomerpuueckue oOpa3bl ypaBHEHUIl M HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKH.

['padmyeckue MeTonbl pelIeHHs YypaBHEHUN M HEPaBEHCTB. ['paduueckue MeTO[bI
pelIeHus 3a/1ay C apaMeTpaMH.

Hcnonbs3oBaHue l"pa(bI/IKOB (I)yHKI_II/II\/'I IJIL UCCIICAOBAaHUA IIPOLICCCOB U 3aBI/ICHMOCTCI>'I,
KOTOPBIC BOSHUKAIOT IIPHU PCIICHUHU 3a4a4 U3 APYTUX y‘-IC6HBIX npeaAMETOB U peam,Hoﬁ JKHU3HU.

Hayana MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHne MPOU3BOAHON K UCCIIENOBAHHUIO (PYHKIIUKA HA MOHOTOHHOCTH U DKCTPEMYMBI.
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUH HEMPEPhIBHON (YHKIIMHA HA OTPE3KE.



[lpumeneHne NPOM3BOAHONW U HAXOXKACHHS HAWIYYIIETO PEIICHHUS B IPUKIIATHBIX
3a7a4ax, A ONpENeNICHUS CKOPOCTH M YCKOPEHHs Npolecca, 3aJaHHOrO (OpPMYIOH HIIH
rpaduKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. IlepBooOpa3Hbie 3IeMEHTAPHBIX
byukuuii. [IpaBuna HaxoxAeHUS IEPBOOOPA3HBIX.

Uurerpain. ['eomerpryeckuii cMbicn MHTerpaina. BerauciieHne onpeneaéHHOro MHTerpasia
no ¢opmyne Hetorona-Jleitbauna.

[IpumeHeHne WHTErpana Mg HAXOXKICHHUS IUIOMIaNed MIockuX ¢Guryp u o0BEMOB
reOMETPUUYECKUX TEIN.

[Tpumeps! pemenuii nuddepeHIanbHbIX ypaBHeHUH. MaTeMaTHuecKoe MOICTUPOBaHHE
peabHbIX MIPOLIECCOB C HOMOILBIO AU(PepeHIInaNbHBIX YPABHEHUI.

HJIAHUPYEMBIE PE3YJIPTATbI OCBOEHNMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpa:KIaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3ULMKM  OOydarollerocss Kak akTUBHOTO H
OTBETCTBEHHOI'0 4YJIEHa POCCUICKOro OOLIECTBA, MPEJICTaBICHHE O MAaTEMAaTUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJICHHUH, MpoOLEenyp TIpakJaHCKOro oOuiecTBa
(BBIOOPBI, OIPOCHl M APYroe), yMEHUE B3aMMOJEHUCTBOBATH C COLMAIBbHBIMU HMHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMHU U Ha3HAYCHHUEM;

2) MNATPUOTUIECCKOI'O BOCIIUTAHHUSA

c(OpPMUPOBAHHOCTh POCCHICKON TPa)KTaHCKOW MACHTUYHOCTH, YBAKECHHS K MPOILIOMY H
HACTOAIIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, UCIOJBb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJOTUSX, chepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, c(HOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH W JAEATEIBbHOCTBIO YYEHOI'O, OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS:

JCTETHUYECKOE  OTHOIIEHHWE K  MHpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3a7ay, pELIeHWH, pacCyKICHHWH, BOCHPUUMYHUBOCTh K

MaTE€MaTHYCCKHM aCII€KTaM pa3JIMYHbIX BUI0B UCKYCCTBA,

5) ¢pu3uvecKoro BOCIMTAHMA:



c(OPMHUPOBAHHOCTh YMECHHUS MMPUMEHSATh MATEMaTHYECKUE 3HAHUS B HHTEPECAaX 3I0POBOTO
u Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
NUTaHue, cOAIAHCUPOBAHHBIM PEXXUM 3aHATHH U OTIbIXA, peryisipHas (pu3nueckas akTUBHOCTS),
(du3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATHUSX CIIOPTHBHO-03/IOPOBUTEIIBHOM JESITEIbHOCTHIO;

6) TPy 10BOI'0 BOCIIMTAHMS:

TFOTOBHOCTb K TPYIy, OCO3HAHHE LIEHHOCTH TPYIOIHOOUS, HHTEpPEC K Pa3IUuHbIM chepam
npoeCCHOHATIBHON JEeSTEIBbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHUKOW W €€ NMPHIIOKEHUSIMH, YMEHUE
COBEpIIaThb OCO3HAHHBIM BBIOOP Oyaymied mnpodeccud U pean30BbIBATE COOCTBEHHbBIE
KU3HEHHbIC IUJIAaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUN BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIIEHUHU
IIPAaKTUYECKMX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIHTAHHUS:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKON KYIBTYphl, IOHUMAHHE BIMUSHHUS COLUATBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLMAIbHOM Cpeibl, OCO3HAHUE
I00ANbHOTO  XapakTepa  AKOJOTMYECKUX  IpoOieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIsi pelIeHus 3a7ad B 00JIaCTU OKpYKarolleh cpeibl, INIaHUPOBAHUE
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKAIOIIEH CpeIbl;

8) HIeHHOCTH HAYYHOI'0 MO3HAHUS:

Cq)OpMI/IpOBaHHOCTb MHUPOBO33pPCHUA, COOTBCTCTBYHOLICIO COBPCMCHHOMY  YPOBHRO
Pa3BUTHA HAYKU U O6H.I€CTB€HHOI>1 IMPpaKTUKHU, IIOHUMAHHC MaTeMaTH4YeCKOMN HAyYKHU KakK C(l)CpLI
YeJI0BEUYCCKOM JACATCIIbHOCTH, OTAaIlOB eé Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BUTHA LUBHUJIN3allWU,
OBJIaICHUC A3BIKOM MAaTCMAaTHUKHU U MaTeMaTHYEeCKOU Ky.]'[LTypOﬁ KaK CPCACTBOM IIO3HAHUA MHUPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U

B IpyIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbI
Ilo3naBaTenbHBbIE YHHBepCaIbHbIE YUeOHbIe 1eCTBUSA
Bba3oBble Jornyeckue geiicTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHUYeCKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMYTUpOBaTH ONPEAETCHUs  MOHATHIH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(PUKALMK, OCHOBAaHUA JUIsi 000OLIeHUs u
CPAaBHEHHUs, KpUTEPUN TPOBOJAUMOIO aHAIIN3a;

BOCIIPpUHUMATD, (bOpMy.]'II/IPOBaTL n Hp606pa3OBBIBaTB CYKACHUA: YTBCPAUTCIIBHBIC U
OTpUIATCIIBHBIC, CIUHUYHBIC, YACTHBIC U O6H_[I/Ie, YCJIOBHBIC,

BBISIBJISITH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeuYrs B (haKTax,
JTaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasiaraTb KpPUTEPUH Ui BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C WCIIONB30BAHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;



MIPOBOJIMTH CAMOCTOSITEIILHO JIOKAa3aTeIbCTBA MAaTEMAaTHICCKUX YTBEPIKICHUU (IIPSAMBIC H
OT TIPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIUIO, MPUBOJWTH NPHUMEPHI W KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS H BHIBOJIBI;

BBIOMpATh CHoco0 pemieHus Y4eOHOH 3ajauu  (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOASIIMM € YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KPUTEPUEB).

ba3oBble nccienoBareibcKue AeiCTBHA:

UCTIOJIb30BaTh BOMPOCH! KaK MCCIE0BATENLCKAN MHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH
BOTIPOCHI, (DUKCUPYIOIIME NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(bopMHpOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MTO3ULIMIO, MHECHHE;

MIPOBOJIUTh  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJICIOBAaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBICHUS, IMPOIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMU, SIBICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENILHO (OPMYJIMPOBaTh 0OOOIIEHHS M BBIBOJIBI 10 PE3yJbTaTaM MPOBEIAEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IMPOrHO3UPOBATHE BO3MOXKHOC PAa3BUTUC IMPOLCCCA, a4 TAKIKC BbIABUI'ATH IMPCAIIOJIO0KCHUA O
€TI0 pa3BUTHUHU B HOBBIX YCJIIOBUAX.

PaGora ¢ undopmanmeii:

BBISBJISTH Je(UIUTH HHGOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JI OTBETA Ha BOIPOC U IS
pELICHUS 3a/1a4H;

BbIOMpaTh MH(OpPMALMIO W3 HCTOYHUKOB  PpA3IUYHBIX TUIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UPOBaTh W MHTEPHPETUPOBATH HH(OpPMALMIO pa3IMYHBIX BHJIOB U  (QopM
[IPE/ICTABIICHNS;

CTPYKTYpUpOBaTh  MH(pOpMAIMIO, NPEACTaBIATH €€ B  Pa3NUuHBIX  (opmax,
WJUTIOCTPUPOBATh TpapuuecKy;

OLICHMBAaTh HaAE&KHOCTh MH(OpPMAIMM 1O CAMOCTOATENbHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YUeOHbIe JelicTBUS

Oomenne:

BOCHpI/IHI/IMaTB u q)OpMy.TII/IpOBaTB CY)K)IGHI/ISI B COOTBETCTBHUHU C YCJ'IOBI/IHMI/I U aeiisiMnu
oOImIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOID TOYKY 3pPEHHS B YCTHBIX U MUCHMEHHBIX
TeKCTaX, aaBaTh IIOACHCHHUS 110 XOJIy pemeHI/m 33)]3‘11/1, KOMMeHTI/IpOBaTB HOJ'Iy‘-IeHHI)II\/'I

pe3yJbTarT;

B X04€ O6cy)KI[CHI/I}I 3aaBaThb BOIIPOCHI IO CYHICCTBY 06CY)K,Z[8.CMOI\/'I TCMBI, Hp06J'IeMBI,
pemaeMoﬁ 3ala4yy, BBICKA3bIBATb HUJACHU, HAIICJICHHLIC Ha IMOUCK PCHICHHA, COIIOCTABJISITL CBOU



CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3IU4HUe U CXOICTBO
MO3ULIMH, B KOPPEKTHOU opme (HOpMyIUpOBaTh PA3HOITIACHS, CBOU BO3PAKEHNUS;

MPEJICTaBIISATh PE3yNbTaThl PEIICHUs 3a/layd, SKCIEPUMEHTa, HCCIEAOBAaHUS, IPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHUS C Yy4ETOM 3a1ad MPE3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eliCTBUS
Camoopranu3amnus:

COCTaBIJIATh IUIAH, AJTOPUTM DEUICHUs 3aJaud, BBIOMPATh CIIOCOO pEIIeHUs C Y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOI MH(POPMALIUH.

CaMOKOHTPOJIL, 3MOLUMOHAJIbHBIA HHTEJLJIEKT:

BJIAJICTh HABBIKAMHU TIO3HABATEIILHONW pe(IeKCHH KaK OCO3HAHMS COBEpIIAEMbIX JCHCTBHUMA
U MBICIUTENBHBIX TPOIECCOB, WX pE3yJbTaToOB, BIAJCTh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PeLIeHNs: MaTeMaTHUECKON 3aj1auu;

npeaABuACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IIPpHU PCHICHUU 3a4da4u, BHOCHUTH
KOPPCKTHUBBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTO$ITCJH)CTB, JaHHBIX, Haf/'II[CHHI)IX OHII/I6OK,
BBISIBJICHHBIX pr,Z[HOCTeﬁ;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUAM, OOBSICHIATH IPUUMHBI TIOCTUKEHUS
WIM HEIOCTH)KEHHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOJUTh OLIMOKY, JaBaTh OLEHKY
npUOOPETEHHOMY OIIBITY.

CoBmecTHas HeATECJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIUBUAYAIbHONH pabOThI MpH
pelieHny y4eOHbBIX 3a/]ay, MPUHUMATh IIellb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaeisiTh BUIBI pabOT, TIOTOBAPUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboThl (0OCYXIeHHsS, OOMEH MHEHMH, «MO3TOBbIE
HITYPMBI» W WHBIC), BBITIOJIHATH CBOK 4YacTh PabOThI W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOEro BKJaja B OOIIMH NPOIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

NPEAMETHBIE PE3YJIbTATbBI
K konmy o6yuenuss B 10 kiacce oOydarolmuiics MOMYYUT CIEAYIOLUIUE IPEIMETHbIE

pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil mporpamMMbl yueOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHATU3a:

Yucia 1 BLIYMCJIEHUA:
CBOOOJHO OMEpPUPOBATH MOHITHSIMH: PAIMOHATFHOE YHCIIO, OECKOHEUHAsl MePHOINIecKast

I[pO6B, MMPOLCHTBI, HPPAIUOHAIILEHOC YHUCIIO0, MHOKCCTBA PAWOHAIIBHBIX H JNEUCTBUTEILHBIX
Yuceil, MOAYJIb JIENCTBUTEIIEHOTO qucia,



MPUMEHSTH IPOOU U MPOLEHTHI JIsl PEIICHUs MPUKIAIHBIX 3a/1a4 U3 Pa3INYHbIX OTpaciei
3HAHUU U peajbHOU KU3HU;

NPUMEHSTh NPUOIMKEHHBIE BBIUMCICHUS, NPAaBUJIA OKPYIJICHUS, NPUKHUIKY H OICHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOGOI[HO ONCprupoOBaTh IMOHATHUCM: CTCICHbL C MLECJIbIM IIOKA3aTCJICM, HCIIOJIb30BATh
MOAXOJAILYIO (I)OpMy 3aIIucu HeﬁCTBHTeHBHBIX YUCCT IJid PpCIICHHA MNPaKTHYCCKUX 3alad U
MNpEaACTaBJICHUA JaHHBIX,

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTENECHH;
CBOOOJIHO ONEPUPOBATH IOHATHEM: CTENIEHb C PallMOHAIBHBIM I10Ka3aTelIeM;

CBOOOZHO ONEpPHPOBATH TMOHATUSAMH: JOrapudm 4dWCia, IECATUYHBIE W HATypaJbHBIC
J0TapuQMmBbl;

CBOOOJHO ONEpUPOBATh MOHATUSMU: CHHYC, KOCHUHYC, TaHI€HC, KOTaHIE€HC YHCIIOBOTO
apryMeHra;

OIEPUPOBATH MTOHATUAMU: APKCUHYC, APKKOCHHYC ¥ apKTAaHI'€HC YHCIOBOT0O apryMeHTa.
YpaBHeHUsS M HEPABEHCTBA:

CBO6OI{HO OIICPpHUPOBATH NOHATUAMMU: TOXKICCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCHUJIBHBIC
YpaBHCHUA U YPABHCHUA-CIICACTBUS, PABHOCUJIbHBIC HCPABCHCTBA,

IPUMEHSTh Pa3IMYHbIE METOJbl PEUIEHHs] PALMOHAIBHBIX M JAPOOHO-pallMOHAIBHBIX
YPaBHEHUU, IPUMEHATb METOJ UHTEPBAJIOB Ul PELLIECHUs HEPABEHCTB;

CBO60,I[HO OIICpHUPOBATH IOHATHAMHU: MHOTI'OYJICH OT 0I[H01>i nepeMeHHoﬁ, MHOTOYJICH C
OCJIbIMHA KOB(i)(l)I/IHI/IeHTaMI/I, KOpHHM MHOI'OYJIC€HA, HOPUMCHATHL JACJICHHUEC MHOIoO4JICHa Ha
MHOTI'OYJICH € OCTATKOM, TCOPEMY BCSY " TCOpEMY Buera JJId pCHICHUA 3a1a4;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CHCT€Ma JIMHEHHBIX YpaBHEHUH, MaTpulia,
ONpEACIUTENb MaTpULbl 2 X2 W €ro TIeOMETPUYECKHI CMBICI, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juis BbIYUCICHUS €ro 3HAYeHUs, PUMEHSTh ONPEAETUTENN JUIs pelieHus
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATH PEANBHBIE CUTYallMH C IOMOIIBIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINM C TOMOUIIbI0 MAaTpull U
OIpEACINTENEH, UHTEPIIPETUPOBATH MTOJIYYE€HHBIN PE3YIIbTaT;

HCIIOJIb30BaTh CBOMCTBA JCMCTBUM C KOpHAMU I npeo6pa30BaHI/151 BLIpa)KeHHfI;

BBITIOJIHATH Hp606p330BaHI/I}I YHCJIOBBIX BBIpa)KeHPIfI, CoACpKalnx CTCICHU C
panrOHAJIBHBIM ITOKA3aTCICM,

UCIIONIb30BaTh  CBOMCTBAa  JjorapudmoB g mpeoOpa3oBaHUs — JorapuGMUUECKUX
BBIPAKECHMI;

CBOOOAHO  ONepUpoBaTh  TMOHATUSAMHU:  HUppALMOHAJIbHBIE,  IOKa3aTelbHblE U
JorapupMHUUECKUE YpaBHEHUS, HAXOIUTh MX PEIICHHs C MOMOIIbI0 PAaBHOCUIIBHBIX IEPEX0JI0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;



IPUMEHSTh  OCHOBHBIE  TpUTOHOMETpuYeckue (opmynsl i1 HpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEpUpPOBATh IOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHME, IPUMEHSThH
HE00X0uMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI,

MOACIINPOBATL PCAJIBHBIC CHUTyallUM Ha A3bIKC anre6pLI, COCTaBJISITb  BBIPAKCHUA,
YpaBHEHHsI, HEPABEHCTBA 110 YCIIOBHIO 3a/la4yM, WCCICI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM alllapaTa ajireOpsi.

DyHKIUHA U TPaGUKH:

CBOOOZHO ONEpPHPOBATH MOHATUSAMH: (yHKIMS, CrIocoObl 3agaHus (YHKIUH, B3aWMHO
oOparHble (QYHKIUH, KOMIO3UIMS (YHKIMHA, rpaduk (YHKUIWHU, BBINOJIHATH SJIEMEHTApHBIC
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: 00JAcTh ONPEAETICHHUS U MHOKECTBO 3HAYCHHM
GyHKIIMM, HYIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATH MOHATUSIMM: UYETHBIE W HEYETHbIE (QYHKIMH, [EPUOJUYECKHE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl W MHHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHne (PYHKLIUU HAa IPOMEKYTKE;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMM: CTENEeHHAs (YHKLUUSA C HATypaJllbHBIM U II€JIbIM
nokasareseM, rpaduK CTENeHHOH (YHKIMU C HAaTYpaJbHBIM M IENIbIM TOKa3areneM, rpadux
KOPHS N-Oi CTENeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM I0Ka3aTeNIEM;

ONEpUpOBATh MOHATUSAMM: JIMHEHHAs, KBaJIpaTU4Has W ApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSMU: IOKazaTelbHass U Jorapupmuyeckas QyHKIUHU, UX
CBOICTBa U rpaUKH, UCIOJIB30BATh UX IPa(UKH JIIs pEIeHUs YpaBHEHUH;

CBOOOJHO OINEPUPOBATH IMOHATUSMU: TPUTOHOMETPUYECKAS] OKPYXKHOCTb, OIpEAEICHHUE
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh Ipauku (QYHKUUH [UId MCCIeIOBaHMS MPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHny 3a/1a4y U3 JPYTUX y4yeOHBIX NMPEAMETOB U PealbHOM KHU3HM, BBIpaXKaTh (popmynamu
3aBUCUMOCTHU MEXY BEIIMYNHAMU;

Hauyana maremMaTH4ecKkoro aHajmusa:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: apudmMeTrndeckass U T€OMEeTpuYecKash Iporpeccus,
0eCcKOHEeUHO yOBIBaIOIIasi FeOMETPUYECKasi MPOTPECCHsl, JIUHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(dbopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHIE O KOHCTAHTE;

HCITOJIB30BATh MTPOTPECCUU JJIs PELIEHUS PEAIBHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa;

CBOOOJHO ~ ONEpPUPOBATH  MOHATHAMHU:  IIOCIEAOBATENBHOCTh,  CHOCOOBI  3aJaHMs

HOCH@HOB&T@HBHOCTeﬁ, MOHOTOHHBIC U OT'PaAHUYCHHBIC IMMOCIICA0BATCIBHOCTH, TIOHUMATh OCHOBBI
3apOXKACHUSA MATCMATHUYCCKOI'O aHaJIn3a KaK aHaJInM3a OCCKOHEYHO MaJlbIX;



CBOOOJTHO ONEpUPOBATh MOHATHSIMHU: HENpPEPhIBHBIC (YHKIIMH, TOYKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKITUH;

CBOOOJHO ONEpUpPOBaTh IMOHATHEM: (YHKLHMS, HENpepblBHAas Ha OTpe3Ke, NPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH sl pEILICHUs 3a/1a4;

CBOOOMHO OIEpPHPOBATh TMOHATHSIMH: TIepBasi W BTOpas MPOU3BOJAHBIC (DYHKIUH,
KacaresibHas K TpaduKy QyHKIUH;

BBIUMCIISATh MPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YACTHOTO M KOMIIO3HMIIMHM JIBYX
GbyHKIMI, 3HaTh MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIHIA;

HCITOJIH30BaTh TEOMETPUUYECKUA B (PU3UUECKHUI CMBICI TIPOU3BOJIHOMN ISl pEIICHUS 3a/1a4.
MHo:xecTBa U JIOTHKA:
CBOOOJTHO ONEpUPOBATH MOHATUSIMHU: MHOYKECTBO, OIEpaIliy HaJl MHOKECTBAMHU;

HCIIOJb30BaTh TeOpeTI/IKO-MHO)KCCTBCHHI)IfI arrmapar s OIrMCaHus pCaJIbHBIX MHPOLCCCOB
u HBHCHHﬁ, IIpU pCHICHUH 3aJia4 U3 APYIrux y‘IC6HbIX MpCaAMCTOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: ONpEAEICHUE, TEOopeMa, YpaBHEHHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIC YypaBHEHUS U
HEpPaBEHCTBA.

K koniy oOydyenuss B 11 kJacce oOy4aromuiicss MOMYYUT CJEAYIOIIUE TMPEAMETHbBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM paboueill MmporpaMMmbl yueOHOro Kypca «Ajiredpa u Havana
MaTEeMaTUYECKOT0 aHAIIU3a»:

Yuciia 1 BbIYMCIICHUS:

CBOOOZHO ONEpUPOBaTh NOHATHUSAMU: HATypalbHOE U II€JI0€ YHUCIO, MHOXECTBa
HaTypaJbHbIX M LIEJBIX YHMCEN, UCIIOJIb30BaTh MpU3HaKU JenuMocty tenbix yucen, HOJ u HOK

HaTypaJbHBIX YUCECIT JIA pCHICHUA 3a/iad, IPUMCHIATH aJITOPUTM EBKJ’H/II[a;

CBO6OI[HO ONCpHUPOBATH MMOHATHEM OCTATKa IO MOJYJIIO, 3alIMCbIBATh HATYpPaJIbHBIC YUCIIa
B Pa3JIMYHBIX MO3UIUOHHBIX CUCTEMAaxX CHUCIICHHA,

CBOOOJHO OINEPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHMCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpUroHOMETpUYecKoi (opme,
BBIMOJIHATH apu(METHUECKHE ONEpaLi ¢ HUMH U N300paxkaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YPaBHeHHﬂ U HEPaBEHCTBA:

CBO60}1HO OIICpHUPOBATH TTOHATUSAMMU: HppanuOHaJIbHBIC, II0Ka3aTCJIbHbBIC n
norapnchquCKHe HEPAaBCHCTBA, HAXOJUTh UX PCHICHUA C MTOMOIIBIO PABHOCHUJIBHBIX IIEPEXOI0B,

OCYIIECTBIISATH OTOOp KOPHEW MPU PEIIEHNN TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJHO ONEpUPOBATh MOHSITHUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSITh
HE00X01uMble (POPMYIIBI TSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYMHOCTh YpaBHEHUN M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CIICACTBHS, HAXOAUTh PEHICHUSI CHCTEMbI U COBOKYITHOCTEN
paloOHATbHBIX, HMPPAIMOHATBHBIX, TIOKA3aTEIbHBIX H JIOTAPU(DMUYCCKUX ypaBHEHUH U
HEPABEHCTB;

peliaTb palUOHAalbHbIE, WPpPALMOHAIbHBIE, [OKa3aTelbHbIE, JOrapupMmuyeckue Hu
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEp KAILKME MOAYJIN U [TapaMeTpbL;

OPUMEHSATH Tpa@UuecKue METOAbI Uil pEIIeHHUs] ypaBHEHUI U HEPABEHCTB, a TAKXKe 3aj]ad
C IIapaMeTpaMu;

MOJEJIUPOBaTh pEAIbHbIE CHUTYyallMd Ha s3bIKE€ aireOpbl, COCTaBIATH BBIPAKECHHUS,
YpaBHEHMsI, HEPaBEHCTBA M HUX CHCTEMbl IO YCIOBUIO 3a/auyM, MCCIEI0BATH IOCTPOCHHBIE
MOJIEJIM C UCII0JIb30BAHUEM armnapaTa aareOpbl, MHTEPIPETUPOBATD [TOJIyYEHHBIN pe3yIbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKA KOMITO3UIIUU (YHKIIMA C MMOMOIIBIO AJIEMEHTAPHOTO WCCIICTOBAHMS H
CBOMCTB KOMITO3ULIUHU ABYX (PYHKIIHIA;

CTPOUTH TeoMeTpHuUeckre 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKN TPUTOHOMETPUUECKUX ()YHKITHIA;
IPUMEHSTh (PYHKIUU JJI1 MOJIEIMPOBAHUS U UCCIIEI0BAaHUS PEaIbHBIX MPOLIECCOB.
Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

UCIOJIb30BaTh IPOU3BOJIHYIO JJIS HCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXoauTh HauOOJIbIIIeEe M HANMEHBIIICE 3HAUCHUS Q)YHKIII/II/I Henpep},IBHoﬁ Ha OTPEC3KE;

UCTIOJIB30BaTh MPOU3BOAHYIO UI HAXOXKIACHUS HAWIYYIIETO PEIICHHS B TMPUKIIATHBIX, B
TOM YHCJIE COLMAIBHO-PKOHOMHUYECKHX, 3a7adax, IJIS ONPENENEHHs] CKOPOCTH M YCKOPEHHUS
npoiiecca, 3alaHHOro (GopMyIoi Uil rpadukom;

CBOOOJHO OMEPUPOBATh MOHATUSMU: TIEPBOOOpa3HAasl, ONPEAeNEHHBIN HHTETPall, HaXOAUTh
NepBOOOpaA3HBIE 3JIEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpasl 1o (opmyrne HproToHa-
JleliOHMIa;

HAXOJHTh MJIOMIAAN MIIOCKUX GUTYpP U 00BEMBI TENT ¢ TOMOIIIBIO UHTETpaa;

UMETh TPEJICTABICHHE O MaTeMaTHYeCKOM MOJCIIMPOBAHUM Ha TPUMEPE COCTABJICHHUS
mudhepeHIMaTbHBIX YPaBHEHHI;

pelath MpUKIaJHBIEe 33/1a4M, B TOM YHUCIE COLMAIbHO-DPKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CPeACTBAMH MaTEMaTUYECKOrO aHAJIN3a.
TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

Ne HanMeHoBaHMe pa3aesioB 1 TeM MPOrpaMMbl KosimuecTBo 4aco



n/mo Bcero KouTposbhubie  IIp:
paboThI
1 MHO0KeCTBO JeMCTBUTEJIbHBIX YrcesJ. MHOrO4JIEHBI. 24 1
PanyoHanbHble ypaBHeHUS U HepaBeHCTBa. CUCTeMbl
JIMHEHWHBIX yPaBHEHU U
2 ®yHkuuu U rpadpuku. CTeneHHass QyHKLHUA C LebIM 12 1
noKasaTeJjieM
3 ApudmMeTHuecKu KOpeHb n-0M cTeneHU. MppanuoHaibHble 15 1
ypaBHEHUs
4 [TokazaTtesnbHas GyHKUUs. [lokazaTe/ibHblE YypaBHEHHUS 10 1
5 Jlorapudmuueckas pyHkius. JlorapudmMuyeckue ypaBHEHU s 18 1
6 TpuroHomerpuyeckre BbIpaXKeHUA U YpaBHEHUA 22 1
7 [locsen0BaTeIbHOCTH U IPOTPECCUU 10 1
8 HenpeproiBHble pyHknuu. [IpousBosHas 20 1
9 [loBTOpEHME, 060061IEHHE, CUCTEMATH3AlMS 3HAHUH 5 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
11 KJIIACC
Ne HavmeHoBaHUe pa3ziesioB U TEM IPOrpaMMbl KosinuectBo 4yacos
m/m Bcero KoHTpoJsibHBIE [IpakTr
paboThl pab6
1 UccnenoBanue GyHKIUHI C TOMOILbIO IPOU3BOJHOMN 22 1
2 [lepBoobpa3Has U UHTerpasl 12 1
3 ['paduku TpUroHoMeTpruyecKux GyHKIUM. 14 1
Tpuronomerpuyeckre HepaBeHCTBA
4 WppanyoHaibHble, N0Ka3aTe/lbHble U JorapudMudeckue 24 1
HepaBeHCTBa
5 KoMnuiekcHble yuciia 10
6 HatypaJsibHble U Liesible yucaa 10
7 CucTeMbl pallMOHA/bHbIX, UpPaLMOHAIbHBIX 12
NOKa3aTeJIbHbIX U JIoTapUPMHUUECKUX YPABHEHUHN
8 3aZja4yy Cc mapaMeTpamMu 16 1
9 [ToBTOpeHMEe, 06061eHHE, CUCTEMATHU3AIUSA 3HAHU U 16
OBILEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 136 10 (

ITOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka

n/mo

1  MHoOXecTBO, ollepaliiyi HaJi MHOXKECTBAMHU U UX CBOKCTBA

2 /lmarpammbl Jiisiepa-BeHnHa

3  IlpuMeHeHMe TeOPETUKO-MHOXXECTBEHHOTI'0 annapara AJs
pelieHus 3aja4

4  PayuoHasbHble yncia. OGbIKHOBEHHbIE U [leCATUYHbIE
Jlpo6y, pOLeHTh], beCKOHEeYHble TepuouyecKre Jpobu

5  PaunuoHasnbHble yucaa. OGbIKHOBEHHBIE U ieCATUYHbIE

KosmdecTBO 4yacos

Bcero KoHTpoJibHBIE
paboThl

[IpakTHye
paboT



10
11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Tema ypoka

Jlpo6H, MpOLeHTh], beCKOHEeYHble TepuouyecKre Jpoou

[IpuMeHeHMe Apo6el U IPOLLEHTOB /IS pellleHns
NPUKJIaJHbIX 33/a4

[IpuMeHeHMe Apo6el U IPOLLEHTOB /15 pellleHns
NPUKJIaJHbIX 3334

JleicTBUTe/NIbHBIE YK CIa. PallMoHaNbHbBIE U
MppalMoHaJbHbIe YKCIa

ApudmMeTHndeckue onepamnuu C eCTBUTENbHbIMU
YHCJIaMU

MozyJib e CTBUTE/IbHOTO YK CJ/IA U er0 CBOMCTBA

[Ipubamx€HHble BBIYUCAEHUS], TPaBUJIa OKPYTJIeHHUS],
NPUKHUJKA U OLleHKa pe3yJ/ibTaTa BbIYUCIEHU N

OcHOBHbIE METO/Ibl pellIeHHs 1eJIbIX U JPOOHO-
palMOHaJ/IbHbIX YPAaBHEHUUN U HEPABEHCTB

OcHOBHBbIE MeTO/Jbl pellIeHHA LeJIbIX U ,Z[pO6HO-
pal¥nOHAJIbBHBIX ypaBHeHI/Iﬁ U HEpPaBEHCTB

OcHOBHbIe MeTO/bl pellleHUs LieJIbIX U POOHO-
palMOHaJIbHbIX YPAaBHEHUM U HEPABEHCTB

MHoro4/1eHbl OT OAHOM IepeMeHHOHU. [lesieHue
MHOI'04JIeHa Ha MHOT'04JIeH ¢ ocTaTKoM. TeopeMa be3y

MHorouJieHbl ¢ LiesibiMu Ko3pounuentamu. Teopema
Buera

PemeHue cucteM JIMHEWHbIX YpaBHEHUH
Pemenue cucteM JIMHEWHbBIX YypaBHEHU U

MaTpuna cucteMbl TMHEWHBIX ypaBHeHUU. OnpeenuTenb

MaTpHUIbl 2%2, ero reOMeTPUYeCKHUM CMbICJ U CBOWCTBA;
BbIYHCJIEHHE ero 3Ha4yeHus

Onpenenurenb MaTpULbI 2x2, eT0 reOMeTPUYECKUU
CMBICJI ¥ CBOMCTBA; BbIYUCJIEHHE er0 3HaUYeHUs
[IpuMeHeHUe onpeieIuTeA /sl pelleHUs] CUCTEMbI
JIMHEUHBIX yPaBHEHU U

PeleHue npukIaZHbIX 33/1a4 C IOMOLbIO CUCTEMBI
JIMHEUHBIX ypaBHEHU U

PeleHue npukIaZHbIX 33/1a4 € IOMOLbI CUCTEMBI
JIMHEWHBIX ypPaBHEHUU

KoHTposibHas paboTa: "PanjioHaibHble ypaBHEHUS U
HepaBeHCcTBa. CHCTeMbl IMHENHbBIX YpaBHEHUI"

dyHK1UA, cnocobbl 3a/jlaHus yHKIUU. B3auMHO
obpaTHble GyHKIMU. KoMno3unus ¢yHKIUn

['paduk GyHKIMU. JleMeHTapHble IPe0Opa30BaHUSA
rpa¢dukoB GyHKIUH

O6sacTb onpejgesJieHud 1 MHOXECTBO 3HaYeHUH (I)YHKU,I/II/I.

Hynu ¢pyHkiuuu. [I[poMexxyTKH 3HAK MOCTOSTHCTBA

KosinyecTBO 4acos

Bcero KoHTposibHBIE
paboThl

[IpakTHye
paboT



Ne Tema ypoka KosinyecTBO 4acoB

n/m Bcero KoHTposibHble I[IpakTuye
paboThI pa6oTt

28 UYérHble U HeuéTHbIe PyHKLMU. [lepruoandeckue 1
byHKMU. [IpoMeXyTKM MOHOTOHHOCTU QYHKLUHU

29 MakcuMyMbl U MUHUMYMbl QyHKLIMU. Hanbosiblee 1 1
HauMeHblllee 3HaueHue QYHKIMU Ha IPOMeXyTKe

30 JluHeMHas, KBaJpaTU4yHas U |poOHO-IMHeHasd GyHKuun 1

31 JsieMeHTapHOE UCCJe[JOBaHUE U TOCTPOEHHE rPaPUKOB 1
3TUX QYHKLUU

32 JsieMeHTapHOE UCCJe[JOBaHUE U TOCTPOEHHE TPaPUKOB 1
3TUX QYHKLHUU

33 CreneHsb c 1eJbIM ITOKa3aTeseM. bunom HeroToHa

34 CreneHb c 1eJbIM IIOKa3aTesieM. bunom HeroToHa

35 CreneHHas QyHKLUS C HATYPaJbHBIM U LieJIbIM
noka3sareJsieM. E€ cBolicTBa U rpaduk

36 KoHTposbHas pabora: "CteneHHas ¢pyHkuus. E€ cBoiictBa 1 1
u rpadpuk”

37 ApudmeTryecKUi KOpeHb HaTypaJbHOM CTENEHU U €T0 1
CBOMCTBA

38 ApudmMeTHyecKUi KOpeHb HaTypaJibHOW CTENEHU U ero 1
CBOWCTBA

39 Ilpeobpa3oBaHHUs YUCIOBBIX BBIPAXKEHUH, COZleprKaILUX 1
CTENeHU U KOPHU

40 IIpeo6pa3oBaHUs YMCIOBBIX BbIPAXKEHUH, COZlepKaLLUX 1
CTeNleHU U KOPHU

41 TIlpeo6pa3oBaHUs YUCJIOBBIX BbIpAXKEHUH, COJIEpPrKAIIUX 1
CTeNleHU U KOPHU

42 MHppauuvoHanbHble ypaBHeHUA. OCHOBHbIE METO/bl 1
pelleHNs1 UppallMOHAJbHBIX YPAaBHEHU M

43 HppauuvoHanbHble ypaBHeHUA. OCHOBHbIE METO/bI 1
pelleHNs1 UppallMOHATbHBIX YPAaBHEHUU

44 HppauuvoHaabHble ypaBHeHUA. OCHOBHbIE METO/bI 1
pellieHUsI UppalMOHAJbHBIX YpPaBHEHU

45 PaBHOCHUJIbHbBIE IepPEX0/ibl B pellleHUH UpPaLMOHaTbHbIX 1
ypaBHEHU U

46 PaBHOCUJIbHBIE NTIEPEXO/bI B PELIEHUH UPPALMOHAJIbHbIX 1
ypaBHEHU U

47 PaBHOCWUJIbHBIE IIEPEXO/b] B PELIeHUH UPPALLMOHAIbHbIX 1
ypaBHEHUU

48 PaBHOCUJIbHBIE IIEPEXO/b] B PELIEeHUH UPPALLMOHAIbHbIX 1
ypaBHEHUU

49 (CaoiicTBa U rpad UK KOPHS N-0H CTeNeHU KaK QyHKIIUU 1
0OpaTHOM CTeleH!U C HaTypaJibHbIM IOKa3aTeJsieM

50 CgoiicTBa U rpadUK KOpHS N-OU CTENEHU KaK PYHKLUHU 1

06paTHOM CTeNeHU C HaTypaJIbHbIM [TI0Ka3aTesieM



Ne Tema ypoka KosinyecTBO 4acoB

n/m Bcero KoHTposibHble I[IpakTuye
paboThI pa6oTt
51 KoHTposbHas paboTa: "CBoicTBa U rpadUK KOPHA N-0U 1 1
cTeneHu. MppalvoHaibHble ypaBHeHU"
52 CremneHb Cc palMOHa/JIbHBIM [TI0Ka3aTeJseM U e€é CBOMCTBA 1
53 CreneHb c pallMOHAJIbHBIM MIOKa3aTeJIEM U €€ CBOUCTBA 1
54 CreneHb C pallMOHAJIbHBIM MIOKa3aTeJIeM U €€ CBOUCTBA 1
55 [Iloka3zaTesnbHas QyHKLMS, €é CBOMCTBA U rpaduk 1
56 Hcnosb3oBaHue rpadpuka QyHKIUHU )19 pelleHns 1
ypaBHEeHUU
57 Hcnosb3oBaHue rpadpuka QyHKIUHU JJis pelleHnus 1
ypaBHEHUH

58 TIloka3aTesibHble ypaBHeHHUS. OCHOBHbIE MeTO/ibI pelieHus 1
NIOKa3aTeJIbHbIX YPaBHEHUH

59 Tlloka3aTe/sibHble ypaBHeHUS. OCHOBHbIE MeTO/ibl pelieHuss 1
II0OKa3aTeJIbHbIX YPaBHEHUH

60 [loka3saTesibHble ypaBHeHUSA. OCHOBHbIE MeTO/ bl pelieHus 1
II0OKa3aTeJIbHbIX YPaBHEHU M

61 KoHTposbHas paboTa: "[loka3aTesbHas QyHKIUS. 1 1
[loka3zaTe/ibHble ypaBHEHUS"

62 Jlorapudm yucsaa. CBoicTBa Jorapudpma 1

63 Jlorapudm yuciaa. CBoiicTBa jorapudma 1

64 Jlorapudm yucsa. CBoicTBa Jorapudpma 1

65 JlecATU4HbIE U HaTypaJibHble JIOrapUPMbI 1

66 JlecATUYHbIE U HaTypaJibHble JIOrapuPMbI 1

67 Ilpeobpa3oBaHHe BhIpaXKeHUH, COZleprKalLUX JorapuPMbl 1

68 [Ipeobpa3zoBaHMe BbIPAXKEHHUH, COZlepPrKAIUX JIOTAPUPMbI 1

69 IIpeobpa3zoBaHMe BbIPAXKEHHUH, COZlePrKAIIUX JIOTAPHUPMbI 1

70 Jlorapudmuueckas QyHKIMs, €€ CBOMCTBA U rpaduK 1

71 Jlorapudmuueckas QyHKIMs, €€ CBOMCTBA U rpaduK 1

72 Hcnosb3oBaHue rpadpuka QyHKIUHU JJis pelleHus 1
ypaBHEHUH

73 Hcnonb3oBaHue rpaduka QyHKIUM AJ1s1 pelieHus 1
ypaBHEHUM

74  Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE METO/IbI 1
peleHus JorapuPMUYeCKHUX YpaBHEHUN

75 Jlorapudmuyeckue ypaBHeHUs. OCHOBHbIE METO/bI 1
pellieHUs JjorapuPMUYeCKUX YpaBHEHU

76 Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE METO/IbI 1

pellieHUs JjorapuPMUYeCKUX YpaBHEHU

77 PaBHOCUJIbHBIE IEPEXO/bI B PELIEHUHU JIOTapUPMUIECKUX 1
ypaBHEHU U

78 PaBHocUJIbHBIE IEPEXO/Ibl B pElIEeHUU JjoTapuPMudeckux 1
ypaBHEHU U



79

80

81

82

83

84

85

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

102

103

104
105
106
107

Tema ypoka

KonTposbHas pabora: "Jlorapupmudeckass GyHKIUs.
JlorapudmMuryeckre ypaBHEHUS "

CHHYC, KOCUHYC, TAHI'€HC U KOTAHT'€HC YU CI0BOI0
aprymeHTa

CHHYC, KOCHHYC, TAHI'€HC U KOTAHT'€HC YU CJI0BOI0
apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT€HC YU CJI0BOTO
apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YHUCJIOBOT0
apryMeHTa

TpuroHomeTpuueckas OKpyKHOCTb, OlIpeJieJIeH1e
TPUTOHOMETPUYECKUX QYHKIUH YUCIOBOTO apryMeHTa

TpuronomeTpuryeckas OKpyKHOCTb, OlIpeJieJIeHhe
TPUTOHOMETPUYECKUX QYHKLUH YU CIOBOTO apryMeHTa

OcHOBHbIE TPUTOHOMETpUYECKHE GOPMYJIbI
OcHOBHbIE TPUTOHOMETpUYECKHE GOPMYJIbI
OcHOBHbIE TPUTOHOMETpUYECKHE GOPMYJIbI
OcHOBHbIE TPUTOHOMETpUYECKHE GOPMYJIbI
[Ipeo6pa3zoBaHre TPUTOHOMETPHUUYECKUX BIPAKEHUU
[Ipeo6pa3zoBaHre TPUTOHOMETPUUECKHUX BbIpAKEHUU
[Ipeo6pa3zoBaHUe TPUTOHOMETPHUUECKUX BhIPAXKEHU U
[Ipeo6pa3zoBaHUe TPUTOHOMETPHUUECKUX BhIPAXKEHU U
PelieHrve TPUrOHOMETPUYECKUX YPABHEHU N
PemieHrve TPUrOHOMETPUYECKUX YPABHEHU U
PellleHre TPUTOHOMETPUUECKUX YPAaBHEHU U
PellleHWe TPUrOHOMETPUUECKUX YPAaBHEHU N
PellleHre TPUrOHOMETPUUECKUX YPAaBHEHU N
PellleHHe TPUTrOHOMETPUUYECKUX YPAaBHEHU N
PelieHrve TpUrOHOMETPUYECKUX YPABHEHU N

KonTposibHas pabora: "Tpuronomerpruyeckue
BbIpa)KeHUsI U TPUTOHOMEeTpUYeCKUe ypaBHeHUs"

[TocenoBaTe/ILHOCTH, CIIOCOOBI 3aJaHUS
rnocJjejioBaTe/ibHOCTeH. MeTo/1 MaTeMaTHYeCKOH
UHAYKIUU

MoOHOTOHHBIE U OTPaHUYEHHbIE NOC/TIEL0BATETbHOCTH.
HcTopus aHasM3a 6eCKOHEYHO MaJlbIX
ApudmeTnyeckas nporpeccus

['eomeTpuyeckas nporpeccus

BeckoHeuHO yObIBawoIasi reOMeTpUYecKasl mporpeccusi

CyMMa 6ecKOHEYHO yObIBawoIel reoMeTpUYeCcKon
porpeccuu

Bcero KoHTposibHBIE

S =Y

Y

KosinyecTBO 4acos

paboThl
1

[IpakTHye
paboT



Ne Tema ypoka KosinyecTBO 4acoB

n/m Bcero KoHTposibHble I[IpakTuye
paboThl paboT

108 JIMHeWHBIN M 3KCIIOHEHIIMaIbHbIN poCT. Yuco e. 1
dopMy.Jia CI0XKHBIX IPOLLEHTOB

109 JIuHeWHBIX U SKCMIOHEHLMAJIbHBINA pocT. YucJio e. 1
dopMy.ia CI0’)KHBIX IPOLLEHTOB

110 Hcnosib30BaHHE NPOrpecCUH AJiS pellieHUs peabHbIX 1
3a/a4 NPUKJIAJHOTO XapaKTepa

111 KonTposbHas pa6orta: "l[locieoBaTeIbHOCTH U 1 1
nporpeccun”

112 HemnpepbiBHblE QYHKIMU U UX CBOUCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpadUKOB GyHKLUI
114 CpoiicTBa QYHKI MU HENlpepbIBHbIX Ha OTPe3Ke
115 CBo¥licTBa QpYHKIIMH HENPePbIBHBIX HA OTPE3Ke
116 MeToa UHTEpBaJIOB /ISl pelleHHsI HepaBeHCTB
117 MeToa UHTEpPBaJIOB /ISl pelleHH I HepaBeHCTB
118 MeToa UHTEepBaJIOB /IS pelleHH I HepaBeHCTB

Y S Y

119 IlpuMeHeHHe CBOMCTB HelpepbIBHbIX QYHKIUN JJ11
peleHud 3a7a4

Ju=y

120 TlpuMeHeHHe CBOWCTB HeNpePbIBHbIX QYHKLMN J1J151
pelieHus 3a/a4

121 IlepBas u BTOpasi NpoU3BOHbIe QYHKIUU

122 OmnpepaesieHre, reOMeTPUYECKHUUM CMbICI TPOU3BOJHOM
123 Omnpepaesienre, pU3UUYECKUN CMbICJ IPOU3BOIHOU
124 YpaBHeHUe KacaTeJIbHOU K rpapuKy QyHKIUU

125 YpaBHeHue KacaTeJbHOU K rpapuKy QyHKIUU

126 Ilpou3BOJHbIE 3/1eMeHTapHbIX QYHKIUN

127 Ilpou3BoJHbIe 3/IeMeHTapHbIX QYHKIUN

S S W =Y

128 IlpousBoaHasA CyMMbI, IPOU3BEJEeHUS, 4ACTHOTO U
KOMIO3ULIUU QYHKLUHI

129 IlpousBogHasa CyMMBbl, IPOU3BEEHHUSA, YACTHOIO U 1
KOMIIO3ULUU QYHKIUI

130 IlpousBojaHasA CyMMBbI, IPOM3BEIEHUA, YACTHOI'O U 1
KOMINO3ULIUK QYHKIUHI

131 KoHTposbHas paboTta: "[I[pousBoaHas” 1 1

132 TloBTOpeHUe, 060061eHHE, CHCTEMATH3alMsl 3HAHUM:
"YpaBHeHusa"

133 TloBTOpeHUE, 06061eHUE, CUCTEMATU3AlMS 3HAHUH: 1
"@yHKIUN"
134 HToromas KOHTpOJIbHAsA paboTa
135 HToromas KOHTpOJIbHAsA paboTa
136 TloBTOpeHUE, 06061eHUE, CHCTeMAaTU3alLUsd 3HAHU I
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KUIIACC

Ne Tema ypoka KosinyecTBo 4yac
n/m Bcero KonTtposabnubie Ilp
paboThI
1 [IpuMeHeHHe NPOU3BOAHOM K UCCIeN0BaHNUIO PYHKIIMH Ha 1

MOHOTOHHOCTb Y 3KCTPEMYMBbI
2 [IpuMeHeHHe NPOU3BOAHOM K UCCIeLOBAaHUIO QYHKIUHI Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMBbI
3 [IpuMeHeHHe MPOU3BOAHOM K UCCJIeJ0BaHUIO QYHKIMH Ha 1
MOHOTOHHOCTb U 3KCTPEeMYMbI

4  [lpuMeHeHHe MPOU3BOAHOM K MCCIeloBaHUI0 QYHKIMHN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMbI

5 IlpuMeHeHHe MPOU3BOAHOM K MCC/Ief0BaHHI0 QYHKIUH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMbI

6  [IpuMeHeHHe TPOU3BOAHOM K UCCIeL0BAaHUI0 QYHKIUHI Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMbI

7 HaxoxxjeHue Hau6O0JIbIIEr0 U HAMMEHbIIEro 3Ha4YeHHUs 1
HenpepbIBHOW QYHKIIMU HA OTpe3Ke

8  HaxoxkgeHue Hau6OJIbIIEr0 U HAUMEHbIIEro 3Ha4eHUs 1
HenpepbIBHOU QYHKIIMU HA OTpe3Ke

9  HaxoxjeHue Hau6OJIbIIEro H HaMMEeHbIIero 3Ha4eHus 1
HenpepbIBHOW QYHKIIMK HA OTPe3Ke

10 HaxoxzaeHue HauOOJIbIIET0 U HAMMEHbIIIEero 3HadyeHus 1
HenpepbIBHOU QYHKIIMU HA OTpe3Ke

11 HaxoxzaeHHe HauOOJIbIIEr0 ¥ HAaMMEeHbIIIero 3HadyeHus 1
HenpepbIBHOW QYHKIMU HA OTpe3Ke

12 HaxoxaeHue Hau0OJIbIEero ¥ HauMeHbIIIero 3HaYeHus 1
HenpepbIBHOW QYHKIIMK HA OTpe3Ke

13 [lpuMeHeHHe NPOU3BOJHOM /IS HAXOXK/AEHUsI HaWIy4llero pemexnuss 1
B IPUKJ/IA/{HBIX 3a/ja4ax

14 TlpuMeHeHMe NPOXU3BOJAHOM [ HAXOXK/EHUS HAWJIy4llIero pemeHus 1
B MPUKJIA/{HBIX 33/1a4ax

15 TlpuMeHeHHe MPOU3BOAHOM JJIsl ONpeieSIEHUSI CKOPOCTH U 1
YCKOpEeHHUS Mpoliecca, 3aJaHHOro GopMyJIoi UM rpapukom

16 [IpuMeHeHHE NPOU3BOAHON JIJIsl OIPE/IeIEHUSI CKOPOCTH U 1
YCKOpeHHUs IMpoliecca, 3aJJaHHOro popMyJioi UM rpaduKoM

17 Kommnoaunus GyHKIHHI 1

18 Kommnoaunus GyHKIHMI 1

19 Kommnoaunus GyHKIHHA 1

20 TeomeTpuyeckre 06pa3bl ypaBHEHUH HA KOOPJAUHATHOU MJIOCKOCTH 1

21 TeomMeTpuyeckre 06pa3bl YypaBHEHUH HA KOOPJAUHATHOU MJIOCKOCTH 1

22 KonTpoJibHas pa6oTa: "HcciegoBanve GyHKIUH C TOMOIIbIO 1 1
MPOU3BOHOMN"

23 [lepBoobpa3Hasi, OCHOBHOE CBOHCTBO IIepBO0OPA3HbIX 1

24  [lepBoo6pa3Hble 3jieMeHTapHbIX QYHKIMH. [[paBuIa HaX0XKAEHUS 1

epBOOOPaA3HBIX



Ne Tema ypoka KosindectBo yac

n/m Bcero KouTposbhbie Ilp
paboThl

25 [lepBoo6pa3sHble 3/ieMeHTapHbIX GQYHKIMHI. [I[paBuIa HaX0XKAEHUS 1
nepBOOOPaA3HbIX

26 HHrterpas. 'eoMeTpUYECKUM CMBICJ HHTErpasa 1

27 Bbluuc/eHUe ONpesieIEHHOr0 UHTerpasa no popmysie HoroToHa- 1
JlenbHuna

28 BeluncieHue onpeseEHHOro UHTerpasa no ¢popmysne HetoroHa- 1
Jleli6HHULIA

29 [IpuMeHeHUWe MHTErpaJa AJs HaX0XKAeHHUs I0LaZen MJI0CKUX 1
$uryp

30 [IpuMeHeHHe UHTerpaJa JiJisi HaX0X/eHHs 00bEMOB 1
reoMeTpUYECKUX TeJl

31 [Ipumepsl peuieHn# AuddepeHMaTbHBIX ypaBHEHUH 1

32 [Ipumepsl peuieHu# AuddepeHMaTbHBIX yPaBHEHUH 1

33 MareMaTH4eCKoe MO/ieJIMPOBaHHE PeaIbHBIX MMPOIECCOB C TOMOIIblo 1
AuddepeHMaTbHBIX YpPaBHEHUN

34 KoHTposibHas paboTa: "[lepBoo6pasHas u uHTerpan” 1 1

35 TpuroHoMeTpuyeckue QyHKIHH, UX CBOUCTBA U rpadUKH 1

36 TpuroHoMmeTrpudeckue GyHKIUH, UX CBOUCTBA U IrpaPpUKHU 1

37 TpuroHoMeTpudeckue GyHKIUH, UX CBOUCTBA U IrpaPpUKHU 1

38 TpuroHoMmeTrpudeckue GyHKIUH, UX CBOUCTBA U IrPpaPpUKHU 1

39 TpuroHoMeTpuyeckue PYHKIHUH, UX CBOMUCTBA U TpadUKU 1

40 OTGOp KOpHEH TPUTOHOMETPUYECKHX YPABHEHUH C TOMOIIbIO 1
TPUTOHOMETPHUYECKOU OKPY>KHOCTH

41 OT60p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIIBIO 1
TPUTOHOMETPHUYECKOU OKPY>KHOCTH

42 OT60p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIbIO 1
TPUTOHOMETPUYECKOU OKPY>KHOCTHU

43  OT60p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIbIO 1
TPUTOHOMETPUYECKOU OKPY>KHOCTHU

44 PemeHHe TPUTOHOMETPHUYECKUX HEPABEHCTB 1

45 PellleHHe TPUTOHOMETPUYECKUX HEPABEHCTB 1

46 PemieHHe TPUTOHOMETPHUYECKUX HEPABEHCTB 1

47 PellleHMe TPUTOHOMETPUYECKUX HEPABEHCTB 1

48 KoHTposibHas paboTa: "['paduku TPUroHOMETPUUECKUX QYHKIUH. 1 1
TpuroHomeTpuyeckre HepaBeHCTBA"

49 OcHOBHbIe METO/IbI PellleHUs MT0Ka3aTe/bHbIX HEPaBEHCTB 1

50 OcHOBHBbIE METO/IbI PELIEHHS IT0OKa3aTebHbIX HEPaBEHCTB 1

51 OcHOBHBbIE METO/IbI PElIEHHS IT0OKa3aTelbHbIX HEPAaBEHCTB 1

52 OcHOBHBbIE METO/Ibl PElIeHHS T0OKa3aTelbHbIX HEPaBEHCTB 1

53 OcHOBHBIE METO/IbI PelleHHs JJorapuPMHUUECKUX HEPaBEHCTB 1

54 OcHOBHBbIE METO/IbI PelIeHHs JJorapuPMHUIECKHUX HEpaBEHCTB 1

55 OCHOBHBbIE METO/Ibl PELIIEHUS JIOTAPUPMUYECKHUX HEPABEHCTB 1



56
57
58
59
60
61
62
63
64
65
66
67
68

69

70

71

72

73

74

75
76
77
78
79
80
81

82
83
84
85
86
87
88

Tema ypoka

OcHOBHbIe MeTO/bl pelleHUs IorapuPMUIeCKUX HePaBEHCTB
OcHOBHbIe MeTO/bl pellleHUsI UPPALMOHAIbHbIX HEPABEHCTB
OcHOBHbIEe MeTO/bl pellleHUsI UPPaLMOHAIbHbIX HEPABEHCTB
OcHOBHbIe MeTO/1bl pellleHUs1 MppalMOHA/IbHbIX HEPABEHCTB
OcHOBHbIe MeTO/ibl pellleHUs1 UppPallMOHA/IbHbIX HEPABEHCTB
['paduyeckue MeTo/ bl pellieHUs] UppPaLlMOHAIbHBIX ypaBHEHUN
['paduyeckue MeTo/ bl pellieHUs] HPpPaLMOHAIbHBIX ypaBHEHU N
['paduyeckue MeTo/ bl pelieHUs TOKa3aTelbHbIX ypaBHEHUI
['paduyeckue MeTO/ bl pelieHUs TOKa3aTeJIbHbIX HEPAaBEHCTB
['paduyeckue MeTo/ bl pelieHUs JJorapupMUIecKUx ypaBHEHU N
['paduyeckue MeTo bl pelieHUs JJorapuPMUIeCKUX HEPAaBEHCTB
['paduyeckue MeTo bl pelieHUs JorapudMUIecKUX HEPAaBEHCTB

['paduyeckue MeTo/ bl pellieHUs] TOKa3aTeJAbHbIX U
Jiorapu$pMuUYeCcKrUX ypaBHEHU N

['paduyeckue MeTO bl pelleHUs TOKAa3aTeNbHbIX U
Jiorapu$pMuUYeCcKrUX ypaBHEHU N

['paduueckre MeTo/ibl pellieHUs oKa3aTeJbHbIX U
JiorapupMUYeCKHUX HEPABEHCTB

[paduyeckue MeTo/bl pelieHUs TOKa3aTelbHbIX U
JlorapupMHUYECKUX HEPABEHCTB

KonTposbHas paboTa: "MppanoHa/bHble, TOKa3aTeJbHbIE U
JorapudmMuyecKre HepaBeHCTBA"

KoMmiekcHble yrcia. Anrebpanieckass U TPUTOHOMETpPHUYecKas
dbopMBbI 3aN1MCH KOMIIJIEKCHOTO YU CJia

KoMmiekcHble yKcia. Anrebpanyeckasl U TPUTOHOMETpPUYecKast
dbopMBbI 3aN1MCH KOMIIJIEKCHOTO YMCJia

AprdmMeTHyeckue onepanuy ¢ KOMIJIEKCHBIMU YHUCJIaMHU
AprudmMeTHyeckue onepanuy ¢ KOMIJIEKCHBIMU YHUCJIaMHU
N306pakeHre KOMIIJIEKCHBIX YMCEJT HA KOOPJAUHATHOM MJIOCKOCTH
N306paxkeHre KOMIIJIEKCHBIX YMCEJ HA KOOPJAUHATHOM MJI0OCKOCTH
®opmyna Myaspa. KopHu n-o#1 cTeneHy U3 KOMIIJIEKCHOTO YU CJIa
®opmyna Myaspa. KopHu n-o#1 cTeneHy U3 KOMIIJIEKCHOTO YU CJIa

HpI/IMEHEHI/Ie KOMIIJIEKCHBIX YK CeJI AJId pellleHnud (l)PISI/I‘{eCKI/IX H
reoMeTpu4eCKUx 3aga4

KonTposibHas paboTa: "KomniekcHble yncaa"

HaTypasibHble U 1jesible yucaa

HaTypasibHble U 1jesible yucia

[IpyuMeHeHHe MPU3HAKOB JeJIMMOCTH LieJIbIX YUCeI
[IpyuMeHeHHe MPU3HAKOB JeJIMMOCTH LieJIbIX YUCeI
[IpuMeHeHUe MPU3HAKOB AeJUMOCTH Lesbix yuces: HOJl u HOK
[I[puyMeHeHUe MPU3HAKOB AeJUMOCTH Lebix yucesa: HOJ u HOK

Bcero KonTpoJsibHBIE

O e e = W Sy WY

S S e Y

O = = N ==Y

KoJingyecTBO yac

paboThl

Ip



Ne Tema ypoka KosindectBo yac

n/m Bcero KouTposbhbie Ilp
paboThl
89 [IpuMeHeHHe NPU3HAKOB JIEJTMMOCTH II€JIbIX YHUCEJI: OCTATKH 110 1
MOAYJIIO
90 TlpuMeHeHHEe NPU3HAKOB JEJUMOCTH IIeJIbIX YHCEJ: OCTATKH 110 1
MOAYJIIO
91 [IpuMeHeHHEe NPU3HAKOB JEJUMOCTH IeJIbIX YHUCEJI: aJITOPUTM 1
EBkyinzia aj1g pelieHud 3a4a4 B LeJIbIX YA CIaX
92 KonTpoJsbHas paboTa: "Teopus nesnbix yncen” 1 1
93 (CucTeMa M COBOKYITHOCTb YpaBHEHUH. PABHOCUJIbHbIE CUCTEMBI U 1

CUCTEMbI-CJIeJCTBUA

94 (CucreMa M COBOKYIHOCTb YpaBHEHUU. PaBHOCH/IbHBIE CUCTEMBI U 1
CUCTEMBI-C/1e/|CTBUA

95 OCHOBHbIe METO/IbI pELIEHHUsI CUCTEM M COBOKYIHOCTEN 1
palMoHaNbHbIX ypaBHEHUH

96 OcCHOBHbIe METO/bI PELIEHUsI CUCTEM U 1
COBOKYIIHOCTEH MppaLlMOHA/IbHbIX YPAaBHEHUH

97 OCHOBHbIe METO/bI PELIeHHUsI CUCTEM U COBOKYITHOCTEN 1
II0Ka3aTeJIbHbIX YPaBHEHUH

98 OCHOBHbIE METO/bI PELIEHUST CUCTEM U COBOKYITHOCTEN 1
II0Ka3aTebHbIX ypaBHEHUH

99 OcHOBHbIE METO/IbI pEIlIEHUSI CUCTEM H 1
COBOKYMHOCTEH JiorTapuPpMUUYECKHUX YPaBHEHU

100 OcHOBHBIE METO/IbI PELIIEHUS] CUCTEM U 1
COBOKYIHOCTeM JiorapupMUYeCcKUX ypaBHEHUH

101 TIpuMeHeHME CUCTEM K pellleHHI0 MaTeEMAaTUYECKHX 33/1a4 M 3a1a4 U3 1
pa3JIMYHBIX 06/1aCTel HAYKHU U PeaibHOM XXU3HH, HHTEPIPETa s
II0JIyYeHHBIX PE3YJIbTAaTOB

102 [lpumeHeHHE CUCTEM K pellleHHI0 MaTeMaTHYeCKHX 3a/1a4 ¥ 3aJjad u3 1
Pa3/IMYHBIX 00J1aCTEH HAYKHU U peasibHOU )KU3HH, HHTepIpeTaIUs
NOJIYYEeHHBIX Pe3yJIbTaTOB

103 TIpuMeHeHME HEPABEHCTB K PelIeHUI0 MaTEMAaTHYECKUX 33/1a4 U 1
3a/1a4 M3 pa3/IMYHbIX 06J1acTell HAYKU U peasibHOH KU3HH,
WHTepIIpeTalys MOJyYeHHbIX Pe3yJIbTaTOB

104 KonTposibHas paboTa: "CHUcTeMbI pallMOHAJIbHBIX, HppPAaLlMOHAJIbHBIX 1 1
NO0Ka3aTeJbHbIX U JIOrapuPMUYECKUX YpaBHEHUI"

105 PanuoHasibHbIE ypaBHEHUSI C TapaMeTpaMH

106 PanuoHasbHbIe HEPABEHCTBA C MapaMeTpaMu

107 PauuoHa/ibHbIE CUCTEMBI C TapaMeTpPaMH

108 HppanuoHasibHble ypaBHEHHs], HEpaBEHCTBA C MapaMeTpPaMHU
109 HppanuoHasbHble CUCTEMBI C TapaMeTpaMHU

110 [Toka3aTeJsibHbIE YpPABHEHUS, HEPABEHCTBA C IapaMeTpaMH
111 Tloka3aTe/bHbIE CUCTEMBI C TapaMeTpPaMH

112 JlorapudpmMuvecKre ypaBHEHHs], HepaBEHCTBA C MapaMeTpaMHU

O e S S = W SNy Sy

113 JlorapupmMuyueckre CUCTEMBI C TapaMeTpaMu



Ne Tema ypoka KosindectBo yac

n/m Bcero Kontposbnple IIp
paboThl

114 TpuroHomeTpHUYeCKHE ypaBHEHHUS C TapaMeTPaMHU
115 TpuroHoMeTpHUYeCKHe HEPABEHCTBA C TapaMeTpaMu
116 TpuroHomMeTpHUYECKHE CHCTEMBI C TapaMeTpaMu
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117 TlocTpoeHHe U UCCIeJOBaHHE MaTEMaTHIYECKUX MO/JieJiel peasbHbIX
CUTYyaLUH C IOMOILBIO yPAaBHEHUU C apaMeTpaMu

118 TlocTpoeHue U UcC/elOBaHUE MaTeMAaTUYECKUX MOJiesiel pealbHbIX 1
CUTYaIM¥ C TOMOIbI0 CUCTEM YPAaBHEHHUH C TapaMeTpaMHu

119 TlocTpoeHue U Ucc/elOBaHUE MaTeMAaTUYECKHUX MOJie/iel pealbHbIX 1
CUTYalMH C IOMOIIbI0 CUCTEM YPAaBHEHUM C TapaMeTpaMHu

120 KouTposibHas paboTa: "3ajjauu ¢ mapamMmeTpaMmu”
121 [loBTOpEHHE, 0600IEHHE, CUCTEMATH3AlUs 3HAaHUH: "YpaBHeHUs"
122 TloBTOpeHUe, 060061eHUE, CUCTEMATH3AIMs 3HAHUH: "YpaBHeHU"
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123 [loBTOpeHUE, 06061EHNE, CUCTEMATH3AIMS 3HAHUN: "YpaBHEeHHS.
CucteMbl ypaBHEHUI"

124 TloBTOpeHHe, 06001EHHE, CUCTEMATH3alus 3HaHUH: "HepaBeHcTBa"
125 TloBTOpeHue, 060611eHHE, CHCTEeMaTH3alMs 3HaHWK: "HepaBeHcTBa"
126 TloBTOpeHUe, 060061EHNE, CUCTEMATH3aIMs 3HaHUH: "HepaBeHcTBa"
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127 TloBTOpeHUe, 060061eHNE, CUCTEMATH3AIMS 3HAaHUH: "[I[pou3BoiHas
Y eé npuMeHeHue"

128 [loBTOpEHHE, 06001IEHHE, CUCTEMATH3alMs 3HaHUH: "[[por3BoHas 1
Y eé npuMeHeHue"

129 [loBTOpeHHE, 06001EHHE, CUCTEMATH3alMs 3HaHUH: "[I[pou3BoiHas 1
U eé npuMeHeHUe"

130 [ToBTOpEHHE, 06061EHNE, CUCTEMATH3AIMSA 3HaHUH: "UHTerpan u 1
ero npuMeHexHue"

131 [loBTOpEHHE, 06061EHHE, CUCTEMATH3AIUS 3HAaHUH: "OyHKIMK"
132 [loBTOpeHHe, 06001eHHE, CUCTEMATH3ANUs 3HAaHUH: "OyHKIMK"
133 [loBTOpEHHE, 060061EHHE, CUCTEMATH3ANUs 3HAaHUH: "OyHKIMK"
134 WTtoroBasi KOHTpOJIbHAsA paboTa
135 Hrtorosasi KOHTpOJIbHAs paboTa
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136 TloBTOpeHUE, 0600IEHHE, CUCTEMATH3AIMSA 3HAHU N
OBIIEE KOJTMYECTBO YACOB I10 ITPOTPAMME 136 10



