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HHOACHUTEJIBHASA 3AIINCKA

Y4eOHBII Kypc «Anredpa M Hadajla MAaTeMaTHYECKOTO aHalIM3a» SBIIETCA OJHUM U3 Hauboiee
3HAYMMBIX B IIPOTPaMMeE CpeaHero oOIero odpa3oBaHMS, IIOCKOJIbKY, C OZHON CTOPOHBI, OH OOECIeYHBaET
HHCTPYMEHTAJIBHYIO 0a3y U1 H3Y4EHHS BCeX €CTeCTBEHHO-HAYIHBIX KYPCOB, a C IPYrOil CTOPOHBI, ()OPMHPYET
JIOTHYeCKOe U aGCTPAKTHOE MBINUIEHHE 00YJAIONIUXCS Ha YPOBHE, HEOOXOAMMOM IS OCBOSHHS HH(OPMATHKH,
OOIIeCTBO3HAHUSA, HCTOPHH, CJIOBECHOCTH M JPYIHX JHCLHUIUIMH. B paMkax paaHHoOro y4eOHOro Kypca
00ydJarouecss OBJIAJE€BAIOT YHHBEPCATBHBIM S3BIKOM COBPEMEHHOH HAyKH, KOTopas (OpMyIHpYeT CBOH
JNOCTHKEHUS B MaTeMaTHIeCKOH (opMe.

VY4eOHBIN Kypc anre0psl M Hadal MaTeMaTHYeCKOI0 aHAIM3a 3aKJIaJblBaeT OCHOBY JJIS YCIIELIHOTO
OBJaJeHUS 3aKOHAMH (H3UKH, XUMHH, OHOJIOTHH, IOHUMAHUSI OCHOBHBIX TEHIEHIHI Pa3BUTHS SKOHOMHKH U
OOIIeCTBEHHON JKM3HH, II03BONISET OPHUEHTHPOBAaTbCS B COBPEMEHHBIX IMMAPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HUCIIONB30BaTh UX JJI JajbHEHIEro oO0pa3oBaHUs U B IIOBCEIHEBHOM KU3HH. B TO xe
BpeMS OBJIaJieHHE a0CTPAKTHBIMH H JIOTHYECKH CTPOTHMMH KOHCTPYKIIMSMH alnre0pbl U MaTeMaTH4ecKOr o
aHalIM3a pa3BUBaeT YyMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCT, JIOKa3bIBaTh
VIBEpKACHUS C IIOMONIBI0 HHAYKIHH M paccyXJaTh JAeIyKTHBHO, HCIIOIb30BaTh OOOOIIEHHE H
KOHKPEeTHU3aIHI0, abCTParupoBaHHe H aHAIOTHIO, (JOPMUPYET KPeaTHBHOE U KPHTHYECKOE MBIIUICHHE.

B xome m3yueHus y4eOHOro Kypca «Airedpa M Hadajla MaTeMaTHYECKOTO aHAIH3a» OO0yJarolIHecs
IIOJIy4alOT HOBBIH OIIBIT pEIIeHHS NPUKIAAHBIX 3aJad, CAaMOCTOSTEIBHOIO IIOCTPOSHHS MaTeMaTHYeCKHX
MoJelell pealbHBIX CHUTYallUi, HHTEPIPETallid IIOJYyYEHHBIX pPEIIeHHH, 3HAKOMAICS C IIpHMepaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTeH B IIPHpOJE, HayKe U HCKYCCTBE, C BBIIAOIIUMUCI MaTeMaTHYECKUMH
OTKPBITHSAMH U UX aBTOPaMH.

VY4eOHBIN Kypc 00lafaeT 3HAYUTE/ILHBIM BOCIIMTATEIBHBIM IOTEHIHAIOM, KOTOPBIH peanu3yeTrcs Kak
gyepe3 y4eOHBIH MaTepHal, CIIOCOOCTBYIOIIMH (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33DEHHS, TaK U depe3
cnemuduky yueOHOH  JeATeIbHOCTH, TpeOyromlel NPONOKHTETbHOH  KOHI[EHTPAMH  BHHMAHUS,
CaMOCTOSIT€IBHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a I10JIY4E€HHBIH pe3yibTaT.

B ocHoBe MeTouKkH 00y4eHus anredpe M HadalaM MaTeMaTHYECKOIO aHaIu3a JIEKUT JesITeIbHOCTHBIHI
IIPUHIUII 00y4EHUS.

B crpykrype yueOHOro Kypca «Anredpa U Hadala MaTeMaTH4YeCKOI0 aHAIN3a» BBIIEIIEHBI CIeIYIOLIHe
coJiep:KaTeIbHO-MeTOJUUeCKue TMHHH: «Uucia ¥ BBYUCICHUS», «DYyHKIMH H rpadukm», «YpaBHEHHS U
HepaBeHCTBa», «Hadama MaTemaTHdeckoro asanmza», «MHOKecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEpKaTeIbHO-METOAUYECKHEe TMHUU H3y9alOTCS Ha MPOTSDKEHUH JBYX JIET OOy4eHHS Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUS, €CTECTBEHHO OIONHSASA JIPYTr JApyra H IIOCTEIIEHHO HAcChINasch HOBBIMH TeMaMH H
pa3zenamu. J[aHHBIN y4eOHBIH KYpC SBISETCS MHTETPaTUBHBIM, IIOCKOJIBKY OOBEIHUHSET B cede colepiKaHHe
HECKOJIBKHX MaTeMaTHYeCKHX IHCIUIUIMH, TaKUX Kak aireOpa, TPUTOHOMETPHS, MaTeMAaTHYECKHUH aHAIU3,
TEeOpHs. MHOKECTB, MaTeMaTH4ecKas Joruka u apyrue. Ilo mepe Toro kak oOydaromiuecsi OBJIaJeBalOT BCE
0ollee MIMPOKUM MaTeMaTHYECKHM alIapaToM, y HHUX IOCTIeOBAaTeIbHO (OPMHUPYETCS U COBEPIIEHCTBYETCS
YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJENb pealbHONH CUTyalluH, IPUMEHSTh 3HAHUS, IOJIy4eHHBIE IIPH
H3Yy4eHHH y4eOHOTO Kypca, ULl PEIIeHUS CaMOCTOSTENbHO chopMyIHpOBAaHHON MaTeMaTH4ecKOH 3aJadu, a
3aTeM HHTepIIPETHPOBATh CBOM OTBET.

CopnepxarenbHO-MeTOqUIecKass TUHUS «UHciIa M BBIYHCIEHHS) 3aBepiiaeT (OPMHpPOBAHHE HABBIKOB
HCIIOJIb30BAHUS JI€HCTBUTEIBHBIX YHCEll, KOTOpOoe OBIII0 HadaTO Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHHS.
Ha ypoBHe cpeaHero oomiero oOpa3oBaHHS o0co00€ BHHUMAHHE yrensercs (OPMHPOBAHHIO HABBIKOB
PAlMOHATBHBIX BBIYHCIICHHH, BKIIOYAIONINX B ce0s HCIOIb30BaHHE PA3IHYHBIX (OPM 3allUCH YHCIA, YMEHHE
Jle1aTh IPUKUIKY, BBINOJIHATH NIPHOIMKEHHBIE BBIMHCIECHHUS, OLIEHUBATh YHCJIOBBIE BBIPAKEHHUS, paboTaTh C
MaTeMaTHYeCKMMH KOHCTaHTaMH. 3HAKOMBbIe 00y4JaroIIHMMCs MHOKECTBA HaTYPAIbHBIX, IIENIBIX, PAllHOHAIbHBIX
U JEHCTBUTEIIBHBIX YHCEN JOIMOIHSIOTCS MHOKECTBOM KOMIUIEKCHBIX YHcel. B KakKIoM H3 3THX MHOKECTB
paccMaTPUBAIOTCS CBOHCTBEHHBIE €My CHEIM(HUUECKHe 3alaui U OIEePaIlHy: JIeJIeHHe Hallello, OIepHUpOBaHHE
OCTaTKaMH Ha MHOXKECTBE LIEeJIBIX YHCeI, OCOOble CBOMCTBAa pPAalMOHAIBHBIX M HPpPAMOHAIBHBIX YHCEI,
apupMeTHYECKHEe OTepalliy, a TaKKe H3BJIeYeHHEe KOPHS HATypaJIbHOH CTEIEHH Ha MHOKECTBE KOMIUIEKCHBIX
gucel. biaromaps IocieoBaTeIbHOMY pAcIIUPEHHIO Kpyra HCIIONb3YEMBIX YHCEI H 3HAKOMCTBY C
BO3MOJKHOCTSIMH HX IPUMEHEHHS IS PellleHHs Pa3IH4yHbIX 3a7ad (GOpPMHPYeTCs IpeAcTaBIeHHE O €IHHCTBE
MaTeMaTHKH KaK HAayKd H €€ POJIH B IOCTPOCHHH MOJENeH peanbHOr0 MHpa, HIMPOKO HCIIOIb3YHOTCS
00001IIeHHE U KOHKPETH3aIHA.

JInaus «YpaBHEHHS U HEPABEHCTBA» peanu3yeTcs Ha IMPOTSLKEHUH BCero 00y4eHHs Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHHS, IIOCKOIBKY B KaxkJoM pasjgene IIporpaMMel IIpeIyCMOTPEHO  peEIIeHHE



COOTBETCTBYIOIIUX 3aJad. B pe3yinbrare oOydarolluecs OBIANEBAIOT PA3IHYHBIMH METONAMH pPeIIeHUs
PaIMOHAIBHBIX, HPPAIIMOHATBHBIX, TOKA3aTeIbHbIX, JOrapu(MUIEeCKUX U TPUTOHOMETPUYECKHX YPaBHEHH,
HEpaBEHCTB M CUCTEM, a TaKkKe 3a[ad, CoAepKalluxX ImapaMeTpsl. IlonydeHHble yMeHHS MIHPOKO HCIIONB3YIOTCS
DU HCCIIeOBAaHHMH (DYHKIHMI C MOMOIIBIO MPOU3BOAHOMN, NPH pEeNIeHHH NPHKIAJHBIX 3aJad U 3aJad Ha
Hax0K/JeHHe HauOO/IbIINX M HaUMEHbIINX 3Ha4eHHH QyHKUuHU. J[aHHAs colepikaTelnbHAas TUHUS BKIOYAeT B
ce0s Takke (OPMHPOBAHHE YMEHHH BBINOJHATH PacdéTsl 1Mo (opMyraM, MpeoGpa3oBaHUS PAIlHOHATBHBIX,
HPPALMOHAIBHBIX M TPUIOHOMETPUYECKHX BBIPAKEHHUMH, a TaKKe BBIPDAKEHHUH, COJIEpHKAlUX CTEIeHH H
norapupMel. braromaps wu3ydeHHI0 anreGpaudeckoro MaTepHada IPOHCXOIUT JajibHeilllee pa3BHTHE
QJITOPUTMUYECKOTO M aOCTPAaKTHOTO MBINUIEHHS OOyJarommxcs, (OPMHUPYIOTCS HaBBIKH JI€TyKTHBHBIX
paccykIeHHH, paboThl ¢ CHMBOJIBHBIMH (pOpMaMH, TIPeCTaBIEHHS 3aKOHOMEPHOCTEH U 3aBHCUMOCTEH B BHIE
PaBEeHCTB U HepaBeHCTB. Ajredpa mpexanaraeT 3(dQeKTHBHbIE HHCTPYMEHTHI IS PElIeHHS MPAKTHYECKUX H
€CTECTBEHHO-HAYUHBIX 3a/1a4, HarJL1IHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK S3bIKa HaYKH.

ConepxarenbHO-MeTOoquIecKass JTHHHS «DyHKIMH H TpaduUKH» TECHO IeperuieTaeTcsi ¢ APYTHMH
JTUHUSAMH y4e0HOTO Kypca, ITOCKOJIBKY B KAKOM-TO CMBICTIE 3aa€T MOCIe0BaTeIbHOCTh H3yUeHHS MaTepHala.
H3ydeHne CTeNeHHOH, MMOKa3aTeIbHOH, Jorapu(GMHUIECKOi U TPUTOHOMETPHYECKHX (DYHKIIHIH, UX CBOHCTB H
rpaduKoB, UCIOTb30BaHNE (DYHKITMI /I pelIeHus 3aa4 U3 APYTUX y4eOHBIX IpeIMEeTOB U pealbHOM KHU3HU
TECHO CBSA3aHO KaK C MaTeMaTHYeCKUM aHAJIM30M, TaK U C PelIeHHEM YpaBHEHHH U HepaBeHCTB. IIpu 3Tom
OonplIOe BHHMaHHE yAelsdeTcs (OPMHPOBAHHIO YMEHHS BBIpakaTh (OpPMYyJIaMH 3aBHCHMOCTH MEXKAY
Pa3MYHBIMH BEIMYMHAMM, HCCIEI0BAaTh IOTy4YeHHblE (DYHKIIMHM, CTPOUTh HX Tpaduku. MarepHan 3ToH
COJIep/KaTe/IbHOM JIMHUU HalleJIeH Ha Pa3BUTHE YMEHHH U HaBBIKOB, IO3BOJISIOIINX BBIPAKATh 3aBHCHMOCTH
MeXIy BeIHYMHAMH B pa3IudHON (opMe: aHAIUTHUECKOH, Tpadudeckoil M ciloBecHOH. Ero wusydeHue
CIIOCOOCTBYET PA3BUTHIO AJTOPUTMHYECKOIO MBINUIEHHS, CIIOCOOHOCTH K OOOONIEHHI0 M KOHKDPETH3alluH,
HCITI0JIb30BAHUIO AaHAIOTHIL.

CopnepxxartenbHas uHUS «Hadala MaTeMaTH4eCKOIO aHalIu3a» II03BOJISET CYIIECTBEHHO DPACIIUPUTH
KPYT KaK MaTeMaTHYeCKHX, TaK U IMPUKIAAHBIX 3a/1a4, JOCTYIIHBIX 00yJarolIuMes, TaK KaK Y HUX ITOSBIISIETCS
BO3MOKHOCTh CTPOUTBH TPAa(GUKH CIOKHBIX (YHKIHIH, ONpPeleNsaTh HX HaHOOJbIINEe U HAUMEHbIIHEe 3HAYeHU,
BBIYUCIATh IUTONIAAH (UIYp U O0OBEMBI Tel, HAXOMUTh CKOPOCTH H YCKOpPEHHS IIporeccoB. JlaHHas
coJiepKaTellbHasl JTMHHUS OTKPBIBA€T HOBBIE BO3MOKHOCTH IIOCTPOCHMS MaTeMaTHYECKHX MOJENeH pealbHBIX
CUTyallu#, IIO3BOJIIET HAXOAUTh HAMWIIydlllee peElIeHHe B IMPUKIAJHBIX, B TOM YHCJIE€ COLHAIBHO-
PKOHOMHYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYeCKOrO0 aHaIH3a CIIOCOOCTBYET pPa3BUTHIO
abCTPaKTHOTO, (OPMATbHO-IOTHYECKOTO U KPEaTHBHOTO MBINUIEHUSA, (POPMHPOBAHHIO YMEHHI paclio3HaBaTh
IIPOSIBIIEHUS 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOydaromuecs y3HAIOT O BBLIAIOIIHXCS
pe3ylpTaTax, IOJIy4eHHBIX B X0J€ Pa3BUTHSI MaTeMATUKH KaK HayKH, U 00 HX aBTOPax.

CopnepxaTenbHO-MeTOqUUecKas JTHHHS «MHOXecTBa M JIOTHMKa» BKIIIOYaeT B ce0s 31€MEHTHl TEOPHUHU
MHO’KECTB H MaTeMaTH4YeCKOH JTOTHKH. TeopeTHKO-MHOKECTBEHHbIE IIPE/ICTABICHUS IIPOHU3BIBAIOT BECh KyPC
IIKOJIBHOM MaTeMAaTHKH U IIpe[IararoT Haubollee YHHBEPCAIbHBIH S3bIK, OOBEIHHSIONIUI BCE pa3Jeibl
MaTeMaTHKH U €€ IIPWIOKEHHI, OHHU CBS3BIBAIOT Pa3Hble MaTeMaTHYeCKHe JUCITUIUIMHBI U HX IIPUJIOKEHHUS B
enuHoe nenoe. [Io3ToMy BaXXHO JaTh BO3MOKHOCTH OOydarolleMycs IIOHHMAaThb T€OPETHKO-MHOKE€CTBEHHBII
S3bIK COBPEMEHHOH MaTeMAaTHKH H HCIOJIb30BaTh €0 JUIS BBIPAXKEHHS CBOUX MbICIeH. J[pyrHM BaXKHBIM
NIPU3HAKOM MAaTeMAaTHKH KaK HAayKH clelyeT IIPU3HATh CBOMCTBEHHYIO €l CTPOrOCTb OOOCHOBAaHHN H
ClIeOBaHHE OMNpPEeJeIE€HHBIM IIPaBHJIAM IIOCTPOEHHS  [JOKa3aTelIbCTB. 3HAKOMCTBO C  3IEMEHTaMH
MaTeMaTHYeCKOH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHMYECKOIO MBIIUIEHHS OOYYarOIMUXCS, II03BOJIIET UM
CTPOHUTH CBOU PacCyKI€HHS Ha OCHOBE JJOTHUECKUX IPABII, ()OPMHPYET HABBIKH KPUTHIECKOTO MBIIIIEHHUSL.

B yueOHOM Kypce «Anredbpa W Hadala MaTeMaTHYEeCKOTO aHAIU3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTH4YecKOTO MOJEIHPOBAaHMSA, KOTOpble TIPH3BaHBl CIIOCOOCTBOBaTh (POPMHPOBAHUIO HABBIKOB
IIOCTPOCHHS MOJelel pealbHBIX CHTYallHi, HCCIEJOBAHUS 3THX MOJeNel ¢ IIOMOIIBIO allapara ajaredpel u
MaTeMaTHYeCKOr0 aHa/IN3a, HHTEePIPETAllud MIOTYYEHHBIX pe3yabTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbIId
U3 pa3felioB IIPOTpaMMbI, IOCKOIBKY BeCh MaTepual y4eOHOro Kypca IIHPOKO HCIIONB3YeTCS IS PelIeHHS
NpPUKIAJHBIX 3afga4. llpu pemeHMH pealbHBIX IPAKTHYECKHX 3aJad  oOydJaromuecs pPa3BHUBAIOT
HaOII0IaTeIBHOCTh, yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTpParupoBaThCs, HCIOIB30BaTh AaHAIOTHIO,
000011aTh ¥ KOHKPETH3HPOBATh MpobieMy. J[eaTe IbHOCTD 10 (POPMHUPOBAHHIO HABBIKOB PEIIEHUS MPHUKIATHbBIX
3a7ja4 OpraHU3yeTcs B Ipollecce M3y4eHHS BceX TeM yd4eOHOro Kypca «Airedpa U Hadajla MaTeMaTHYECKOTO
aHAIN3ay.

Ha uzydyenue yuyeOHOTO Kypca «Airedpa U Hadyajla MaTEMaTHYECKOTO aHAIM3a» OTBOAUTCA 272 4Yaca: B
10 xmacce — 136 gacoB (4 gaca B Hefiemo), B 11 ki1acce — 136 9acoB (4 9aca B HeJIeTHO).



COOTBETCTBYIOIIUX 3afad. B pe3yinbrare oOydarolluecs OBIANEBAIOT PA3IHYHBIMH METOJAaMH pPeIIeHUs
PaIMOHAIBHBIX, HPPAIIMOHATBHBIX, IOKA3aTEeIbHBIX, JOTapU(PMUIECKUX H TPUTOHOMETPUUYECKUX YPaBHEHHI,
HEPaBEHCTB M CUCTEM, a TaKXKe 3a7ad, coAepiKalluxX ImapaMeTpsl. IlonydeHHble yMeHHS NIHPOKO HCIIONB3YIOTCS
IIPH HCCIEAOBAaHUHM (PYHKIMI C IIOMOIIBIO IPOHM3BOJHOM, NPH pPENIEHHH NPHUKIAJHBIX 3aJad H 3aJad Ha
HaxoKJeHHe HanOOoIbIINX M HAaUMEHbIINX 3HAa4eHHH QyHKUIUHU. J[aHHAs colepiKaTelbHas TUHUS BKIOYAeT B
ce0s TakkKe (OPMHUPOBAHHE YMEHHH BBIOJHATH PAcd€Thl MO (GopMyiaM, MpeoOpa3oBaHUS PAIHOHATBHBIX,
HPpPALMOHATIBHBIX H TPUTOHOMETPHUYECKHX BBIPAKEHUH, a TaKKe BBIPDAKEHHUH, COJNEPKAlUX CTEleHH H
norapudMel. braromaps wu3ydeHHIO anre0pandecKoro MaTepHana IIPOHCXOIUT JAajbHeillllee pa3BUTHE
QITOPUTMHYECKOTO M aOCTPAaKTHOTO MBINUIEHHS OOyJaromuxcs, (OPMHUPYIOTCS HAaBBIKH J€TyKTHBHBIX
paccyxIeHHii, paboThl ¢ CHMBOJIBHBIMHE (hOpMaMH, IPeICTaBIeHHS 3aKOHOMEPHOCTEH 1 3aBHCHMOCTEH B BHJIE
PaBeHCTB U HepaBeHCTB. Ajredpa mpexanaraeT 3(QeKTHBHbIE HHCTPYMEHTHI IS PElIeHHS MPAKTHUYECKUX H
€CTECTBEHHO-HAaYUHBIX 3a/1a4, HaIJI1IHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK S3bIKa HAYKHU.

ConepxarenbHO-MeTOAW4ecKass JHHUSA «OYHKIUM H TpaQuUKH» TECHO IeperieTaeTcs ¢ APYTHMH
JTUHUSAMH y4e0HOTO Kypca, ITOCKOJIBKY B KAKOM-TO CMBICTIE 3aa€T MOCIe0BaTeIbHOCTh H3yUeHHS MaTepHaa.
H3ydeHne CTeNeHHOH, MOKa3aTelbHOH, JorapuMHUIECKOd U TPUTOHOMETPHYECKHX (YHKITHH, UX CBOICTB H
rpaduKoB, UCIOTb30BaHNE (DYHKITHI /I pelIeHus 3a1a4 U3 APYIHX Y4eOHBIX IMPeIMETOB U PealbHOM KU3HU
TECHO CBSA3aHO KaK C MaTeMaTHYeCKHM aHAJIM30M, TaK U C PelIeHHEM ypaBHEHHH U HepaBeHCTB. IIpu 3Tom
OoNIpIIOE BHHMaHHE YyAendeTcs (OpPMHPOBAHHIO YMEHHS BBIpakaTh (OpPMyIaMH 3aBHCHMOCTH MEXKAY
pPa3MYHBIMH BEIMYHHAMHM, HCCIENOBAaTh IONy4YeHHblE (YHKIIHMHM, CTPOUTh HX Tpapuku. Marepman 3ToH
coJiep;KaTelIbHON JIMHUH HalleJIeH Ha Pa3BUTHE YMEHHI U HABBIKOB, IIO3BOJISIOIIUX BBIPAKATh 3aBHCHMOCTH
MeXIy BeIHYMHAMH B pa3IudHOH (opme: aHATIUTHUECKOH, Trpaduueckoll u cloBecHOW. Ero usydeHue
CIIOCOOCTBYET Pa3BUTHIO AJTOPHUTMHYECKOIO MBINUICHHS, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETHU3allHH,
HCII0JIb30BAHUIO AaHAIOTHIL.

CopepxarenpHas JTHHHS «Hadana MaTeMaTH4ecKOTO aHAIH3a» IO3BOJSET CYLIECTBEHHO PAaCIIUPHUTH
KpPYyT KaK MaTeMaTHYeCKUX, TaK U IMPUKIAAHBIX 3a/1a4, JOCTYIIHBIX 00yJaroIIUMCs, TaK KaK Y HUX ITOSBIIIETCS
BO3MOZKHOCTh CTPOHTH TPAaQUKH CIOKHBIX (YHKIHIH, ONpeAeIsaTh HX HaHOOJbIINEe U HAUMEHbIINEe 3HAYeHNU,
BBIUHCIATh IUIOMAAH (GUIYD U OOBEMBI Tel, HAXOMUTh CKOPOCTH H YCKOpPEHHS IporeccoB. JlaHHas
coJiep;KaTellbHas JTMHHUSA OTKPBIBAeT HOBBIE BO3MOKHOCTH IIOCTPOEHHS MaTeMaTHYECKHX MOJeNell pealbHbIX
CUTyallMi, II03BOJISIET HAXOIWUTh HAWIydlllee pelleHHe B IPUKIAJHBIX, B TOM YHCIE COLHAIBHO-
PKOHOMHYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYeCKOrO0 aHaIH3a CIIOCOOCTBYET pPa3BUTHIO
a0CcTpakTHOTO, (hOPMATBHO-IOTHYECKOTO U KPEaTHBHOTO MBINUIEHUS, (POPMHPOBAHHIO YMEHHI paclio3HaBaTh
MIPOSIBJIEHUS 3aKOHOB MAaTeMAaTHKH B HaykKe, TeXHHKe H HcKyccTBe. OOydaromuecs y3HAIOT O BBLIAIOIIHXCS
pe3ylpTaTax, HOJIyJYeHHBIX B X0J€ Pa3BUTHSI MaTEMATHKH KaK HAyKH, U 00 HX aBTOpPax.

Copep:karenpHO-MeTOAHYeCKas JTHHUS «MHOXKECTBa U JIOTHMKa» BKIIOYAET B ceOs 3Ie€MEHTHl TEOPHH
MHOKECTB U MaTeMaTH4EeCKOH JIOTUKH. TeopeTHKO-MHOKEeCTBEHHbIE IIPE/ICTaBIEHHS IIPOHU3BIBAIOT BECh KyPC
IIKOJIBHOM MaTeMaTHKU M IIpeAararoT HauOollee YHUBEPCAIBHBIN $3bIK, OOBEOUHSIONINII BCE pa3Zellbl
MaTeMaTHKU U €€ MPHIOKEHHI, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKHe JHCIUIUIMHBI H UX IIPHIIOKEHUS B
enuHoe 1enoe. Ilo3Tomy BaXKHO JaTh BO3MOKHOCTH OOydarolleMycs IIOHHMAaTh TEOPETHKO-MHOKECTBEHHBIH
S3bIK COBPEMEHHOH MaTeMAaTHKH H HCIIOJIb30BaTh €ro JUIS BBIPAXKEHHS CBOUX MbICIeH. J[pyTrHM BaXKHBIM
IIPU3HAKOM MAaTeMaTHKH KaK HAayKH clelyeT IIPU3HATh CBOMCTBEHHYIO €l CTPOrocTb OOOCHOBAaHHH H
CIIeIOBaHHE OIpeNelN€HHBIM IIPaBHJIAM IIOCTPOEHHS  [IOKa3aTelIbCTB. 3HAKOMCTBO C  3IE€MEHTaMH
MaTeMaTHYeCKOH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUIEHHS O0YYarOIIUXCS, II03BOJIET MM
CTPOHTH CBOH PAcCy’KIE€HHUS Ha OCHOBE JIOTHIECKUX IPABII, ()OPMHPYET HABBIKH KPUTHIECKOTO MBIIIICHHUSL.

B yueOHOM Kypce «Anrebpa ¥ Hadala MaTeMaTHYEeCKOTO aHaIU3a» IIPUCYTCTBYIOT OCHOBBI
MaTeMaTH4IecKOTO MOJEIHPOBAaHMSA, KOTOpble TIPH3BaHBl CIIOCOOCTBOBaTh (OPMHPOBAHUIO HABBIKOB
IIOCTPOECHHS MOJENeH pealbHbIX CHTyalUil, HCCIeOBAHHUS 3THX MOJeJel ¢ IIOMOIIBIO alrapara aareopsl U
MaTeMaTHYeCKOr0 aHalIu3a, UHTEPIIPETAI[UU IIOTYYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETEHBI B KaxIbIid
U3 pa3felioB IIPOTPaMMBI, IOCKOIBKY BeCh MaTepHan y4eOHOro Kypca IIMPOKO HCIIOIB3yeTCS IS PEelIeHHS
NpPUKIAJHBIX 3amgad. lIpu pemeHHMH pealbHBIX MPAKTHYECKHX 3ajJad oOydJaromuecs pPa3BUBAIOT
HaOII0JaTeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThcs, HCIIOIb30BaTh aHAJIOTHIO,
000011aTh ¥ KOHKPETU3HPOBATh IpodiaeMy. [[eaTeTbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIIEHHS MPHKIATHBIX
3a[ja4 OpPTaHU3YeTCs B IPOIECCE U3yUeHHUs BceX TeM ydeOHOro Kypca «Ainredpa U Hadala MaTeMaTHIeCKOTO
aHaIHU3a.

Ha uzydenue yueOHOTO Kypca «Airedpa U Hadajla MaTEMaTHYECKOTO aHAIM3a» OTBOAUTCA 272 4Yaca: B
10 xmacce — 136 qacoB (4 gaca B Hefiemo), B 11 ki1acce — 136 9acoB (4 9aca B HEJIETHO).



COJAEP)KAHHUE OBYUYEHM

10 KJIACC

Ymnciia 1 BbIYHCIEHHS

PanmonaipHble yncna. OOBIKHOBEHHBIE U JAECITUYIHBIE IPOOH, IIPOLEHTHI, OECKOHEUHBIE IIEPHOINIECKHUE
npo6u. IIpuMenenne qpo6el U IPOIEHTOB [UIS PelIeHHs IIPUKIaJHBIX 3a7a4d U3 Pa3IMYHbIX OTPaciell 3HaHUH U
peabHOM KH3HU.

JleficTBUTEIbHBIE YHCIA. PaloHaIbHBIE W HppPAIMOHAIbHBIE YHCIa. ApH(METHYECKHe OIeparu ¢
JeNCTBUTE/IbHBIMY YHcaaMu. Moayip AelCTBUTENBHOTO YHCIa U ero cBoHcTBa. [IpuOimKEHHbIE BEIYHCICHUS,
IIpaBUIIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH.

CreneHp ¢ 1mensIM IoKa3aTejaeM. buHoM HptoToHa. Hcmonp3oBaHue NOaxonasdmiei (OpMbI 3aIHCH
NeNCTBUTEIbHBIX YHCEI 11 PEelIeHUs MPAKTHIECKUX 3a/1a4 U IIPeICTaBICHHS JaHHBIX.

ApudmeTHueckuil KOpeHb HaTypaIbHOM CTEIIEHH U €r0 CBONCTBA.

CreneHb C paliOHAIbHBIM ITOKa3aTeleM U €€ CBONCTBA, CTEIIEHD C 1€ CTBUTEIHHBIM I10KA3aTEIEM.

Jlorapudm gucia. CBoicTBa torapudma. J[ecITHIHbIE U HaTypaIbHbIE TOTapU(MBL

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC H apKTaHT€HC
YHUCIIOBOI'0 apTyMeHTa.

YpaBHeHHs U HepaBeHCTBA

ToxzaecTBa M TOXKIECTBEHHBIE IIpeoOpa3oBaHUS. YpaBHEHHE, KOPDEHb YpaBHEHHS. PaBHOCHIbHBIE
YPaBHEHHUS U ypaBHEHHUS-clleACTBUSA. HepaBeHCTBO, pelleHHe HEPAaBEHCTBA.

OCHOBHBIE METOJIBI PEIIeHUS LENbIX U IPOOHO-PAIIOHAIbHBIX YPAaBHEHHH U HEPAaBEHCTB. MHOTOYIEHEI
OT OJHOI mepeMeHHOMH. JlelleHHe MHOroWwIeHa Ha MHOIOYIeH ¢ ocTaTkoM. Teopema be3y. MHorodieHs! c
neIsIMu kodddunmentamu. Teopema Buera.

IIpeoOpa3oBaHUs YHCIOBBIX BBIPAKEHUMH, CONEPKALTNX CTEIIEHH U KOPHH.

WppanmonaipHele ypaBHeHHs. OCHOBHBIE METO/IbI PEIeH s HPPALlHOHAIBHBIX YPaBHEHHUI.

ITokazaTenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHS [TI0KA3aTEIbHBIX YPABHEHHH.

[IpeoGpa3oBaHue BEIpAKEHUH, COIEPIKAIIUX JTOTapH(MBL

Jlorapudpmudeckue ypaBHeHHS. OCHOBHBIE METO/IbI PENIEHHS JTOTapU(PMUIECKHX YPaBHEHUI.

OcHoOBHBIE TpUTOHOMeTpudeckue (opMyisl. IIpeoGpa3oBaHHE TPHTOHOMETPHUECKHUX BBIPAKECHHI.
Pemenne TpUrOHOMETPHYECKHX YPABHEHHIL.

Pemenne cucTeM JHHEHHBIX YpaBHEHHH. MaTpuila CHUCTEMbl JHHEHHBIX YypaBHeHHH. Ompenenureilb
MaTpullbl 2X2, ero TeOMeTPHYECKHH CMBICI U CBONCTBA, BBIYHUCICHHE €r0 3HAYEHUs, INPUMEHEHHe
OTpeNeNuTeNIs I pelIeHUus CHCTeMbl JHHEHHBIX ypaBHEHHi. PellleHHWe NPHUKIAagHBIX 3aad C IIOMOIIBIO
CHCTeMSI INHEHHBIX ypaBHeHUi. MccnenoBaHe IOCTPOSHHOM MOJETH C IOMOIIBIO0 MAaTPHUI[ U OIIpeIeTHTelIEH.

DYyHKINH U rpapuru

OyHKIIMA, CIoco0bl 3agaHus GyHKIMU. B3aumHo o6patHble QyHkinmu. Kommosmus ¢yakmnmii. ['paduk
GYHKIMH. DiIeMeHTapHbIe Tpeodpa30BaHus rPapUKOB () yHKITHIA.

OO0nacTe ompefelneHUS M MHOXKECTBO 3HadeHHMH ¢yHKmmH. Hym ¢yHkmun. IIpomMexyTKu
3HAKOMOCTOSHCTBA. UETHBIe U Heu€THble QyHKIWH. [leproamueckue GyHKIMU. [IpoMeXyTKH MOHOTOHHOCTH
byakimu. MakcuMyMbl U MHHHUMYMBI (yHKuuu. HauGonplnee W HauMeHbIee 3HaUYeHHS (QYHKIMH Ha
IIPOMEXKYTKE.

JluneiiHast, KBaApaTHIHAsA U APOOHO-THHEHHas QYHKIHH. DIeMeHTapHOe HCCIeoOBaHHE U ITOCTPOCHHUE
UX Tpa)uKOB.

CreneHHas (QYHKIHS ¢ HAaTypaJbHBIM H IEJIBIM ITOKa3zaTedeM. E€ cBoiicTBa u rpadux. CBOHCTBa U
rpaduK KOpHS N-0H CTeleH: Kak (QYHKIHMH 0OPaTHOM CTENIeHH C HaTypaJbHBIM ITOKa3aTelleM.

ITokaszarenpHas U jorapudmudeckas (YHKIIHMH, HX CBOicTBa M rpaduku. Hcmoiap3oBaHHe T'padHKOB
(G YHKIHI TS penieHns YpaBHEHHH.

TpuroHoMeTpuueckass OKPYKHOCTb, OIpeJeleHHe TPHUTOHOMETPUUYECKHX (YHKIHMH YHCIOBOTO
apryMeHTa.

OyYHKIIHOHAIbHBIE 3aBUCHMOCTH B pealbHBIX IIpolleccax M SBICHHAX. [paduKku peaapbHBIX
3aBUCHMOCTEH.

Havana maTeMaTH4ecKOro aHAJIH3A

ITocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS IOCIeAOBaTelbHOCTEH. MeTo MaTeMaTH4ecKOH HHIYKIIHUH.
MOHOTOHHBIE U OTpaHHYEHHBIE IOCIIEI0BAaTEIbHOCTH. MCTOpHS BO3HHUKHOBEHHS MaTeMaTHYECKOIO aHAIH3a
KaK aHalIn3a 0€CKOHEYHO MaJbIX.



Apudmernueckass U TeOMETpHUYECKass IIPOrpeccHH. beckoHeyHO yObIBaroIas TIeoMeTpHuYecKas
nporpeccud. Cymma  OeCKOHEUHO  YOBIBArOIIEH  TE€OMETPHUYECKOH  IporpeccHuu.  JIMHEHMHBIH |
SKCIOHEHIHANbHBIH pocT. Umcino e. Dopmyrna CIOXKHBIX IPOLEHTOB. Mcmonp30BaHHE IIPOTPECCHH JIId
pelleHus peanbHbIX 3a7ad IIPHKIAJHOTO XapaKTepa.

HenpepeiBHble (YHKIIMH U UX CBONCTBA. TOYKH pa3pbBa. ACUMITOTH rpagukoB ¢yHKuui. CBONCTBA
GyHKIMI HeNmpephIBHBIX Ha oTpe3ke. IlepBas u Bropas mpous3BoAHble OGyHKIMU. OrmpeneneHue,
TeOMETPHIECKUI U (HU3HMIECKHII CMBICT IIPOU3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduKy ¢ yHKITHH.

[Tpou3BoAHBIE 37IeMEHTapHBIX (YHKIMI. [Ipon3BoaHAS CYMMBI, IPOU3BEAECHUS, YACTHOTO H KOMITO3HIHI
bysxmmit.

MHo:xecTBa H JIOTHKA

MHokecTBO, OIepalH HaJl MHOKeCTBAaMH U MX CBoMcTBa. J[marpaMmel Diuiepa—BenHa. IIpumenenue
TEOPETHKO-MHOKECTBEHHOTO aIlllapara i1 OIMHCAHHUS PealbHBIX MPOIECCOB U SBICHUH, IIPH PEIIEHHH 3aJ1ad
U3 Ipyrux ydeOHBIX IpeaMmeToB. OIpenelieHHe, TeOpeMa, CBONCTBO MaTeMaTH4YeCKOro OOBEKTa, CIE[CTBHE,
JT0Ka3aTeIbCTBO, PABHOCWIBHBIE YDABHEHHUS.

11 KJIACC

Ymnciia 4 BIYHCICHHS

Harypaiensle u nensle gncia. IIppumeneHne IpuU3HaKoB JeIMMOCTH IIEJIBIX YHCeNI, HAanOOIbIIHI 00Nt
nemutenb (nanee — HOJI) u HaumeHbIIee obmee kpaTHoe (anee — HOK), ocTaTkoB 1Mo MOAY/IIO, alrOpUTMa
EBxinpa Juis penieHus 3a/1a4 B LIEJIbIX YHCTIAX.

KommekcHple gucia. AnreGpandeckas U TPHTOHOMeTpHUYecKass (POPMBI 3aIIUCH KOMILJIEKCHOTO YHCIIA.
ApudmeTndeckue OINEpalud C KOMIUIEKCHBIMH 4YHCIaMH. M3o0paxkeHHe KOMIUIEKCHBIX 4YHCEI Ha
KoopauHaTHOH IockocTH. @opmyna Myaspa. KopHu n-oii cTelleHH M3 KOMIUIEKCHOTO 4Hcia. IIpuMeHeHue
KOMIUIEKCHBIX YHCeI IS pelIeHus pU3HIecKUX U reOMeTPUIEeCKUX 3a/1a4.

YpaBHeHHs H HepaBeHCTBA

Cucrema U COBOKYIIHOCTh YpaBHEHHH U HEPaBEHCTB. PaBHOCHIBHBIE CHUCTEMBI H CHCTEMBI-CIIEICTBHS.
PaBHOCHIIBHBIE HEPABEHCTBA.

OT100p KOpHEH TPUIOHOMETPHYECKUX YPAaBHEHHH C IOMOIIBIO TPUTOHOMETPHUYECKOH OKPYKHOCTH.
PemieHne TpUTOHOMETPHYECKHUX HEPABEHCTB.

OCHOBHBIE METOJIbI PENIEHHS IMOKa3aTeIbHBIX U TOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PENIEHHUS HPPAIIHOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOABl pEIIEHUS CHCTEM M COBOKYIIHOCTEH paIOHAIBHBIX, HPPAIMOHAIBHBIX,
IIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YPaBHEHHI.

YpaBHeHHS, HEPAaBEHCTBA U CHCTEMBI C ITapaMeTPaMH.

IIpuMeHeHHe ypaBHEHHI, CHCTEM H HEPABEHCTB K pEIIEHHIO MaTeMaTHYeCKHX 3aJad H 3aJad U3
Pa3IMYHBIX 00TacTell HayKH U PeabHOM KU3HH, HHTEPIIPETallUs IIOJIyIeHHBIX Pe3yIbTaToB.

DYyHKIMH U TPapuKH

I'padux xommosunuu (yHKIUA. ['eomeTprudeckne o0pa3bl YpaBHEHHH U HEPaBEHCTB Ha KOOPIAMHATHOM
mI0ckocTu. Tpuronomerpuyeckue () yHKIIHH, HX CBONCTBA U TPaQHKH.

I'padraeckne MeToApl pelIeHHs YpaBHEHHI H HepaBeHCTB. I'paduyeckme MeTonbpl pelIeHHs 3amad ¢
IIapaMeTpPaMH.

Hcnomp3oBanne rpadgukoB (GYHKIHI AT HCCIEIOBAaHHS IIPOIECCOB U 3aBHCHMOCTEH, KOTOpBIE
BO3HHKAIOT IIPU PEIIEHHUH 3314 U3 IPYIUX Y4eOHBIX IIPEIMETOB U PeaIbHOMN KU3HU.

Havana maTeMaTH4YeCcKOr0 aHAJIH3A

ITpuMeHeHHe IPOM3BOJHON K HCCIEI0BAHUIO (PYHKIIMH HA MOHOTOHHOCTh M AKCTpeMyMbl. HaxoxaeHue
HauOOIIBIIET0 U HAUMEHbBIIETO 3HAUYEHH I HEeNPEPhIBHON () YHKITHH Ha OTPe3Ke.

IIpuMeHeHHe TIPOM3BONHOM I HAXOXKICHUS HAWIY4IIero pelIeHHs B IPHUKIAJHBIX 3ajadax, LIS
OTIpeNie/IeHHs CKOPOCTH U YCKOPEHHS MPoIlecca, 3a1aHHOTO (HopMysIoit WK TpaguKOM.

ITepBooOpa3Has, OCHOBHOE CBOICTBO IIepBooOpa3HbIX. I[lepBoOOpa3HbIE »IeMEHTapHBIX (YHKITHIL.
IIpaBuia HaXOXKAEHHUS IIEPBOOOPA3HBIX.

Wuterpan. I'eoMeTpudecKHil CMBICT MHTETpaia. BeruuciaeHue omnpenenéHHOro HHTerpaia mo ¢gpopmyie
Hrrorona-JIelioHHIA.

[IpuMeHeHHEe HHTerpaia I HaX 0K ACHUS IUIoNIafel IIOoCKUX GUryp u 00bEMOB reOMETPUIECKUX TelL.

[Ipumeps! pemeHuil audQepeHIaTbHPIX YpaBHEHHH. MaTeMaTuieckoe MOJIETHPOBAHHE pealbHbIX
MIPOLIECCOB C MMOMOIIBIO TU((epeHITHATHHBIX YPaBHEHUI.



ILTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS YUEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YIJIVBJIEHHBIA YPOBEHBL) HA YPOBHE CPEJHEI'O
OBHIETI'O OBPA3OBAHUA
JINYHOCTHBIE PE3VJIBTATHI

1) rpakIaHCKOr0 BOCIIUTAHHSA:

c(OpMHPOBAHHOCTh TPAXKTAHCKON IMO3HIMH OOyJaroIerocs Kak aKTHBHOTO M OTBETCTBEHHOTO WIEHa
POCCHIICKOTO 0OIIecTBa, MpeJCTaBIeHHEe O MaTeMaTHYeCKHX OCHOBaX ()YHKIMOHHUPOBAHHS Pa3IHYHbBIX
CTPYKTYp, SBIEHHH, TNpOLENypP TIpPaxIaHCKOTO oOmecTBa (BBIOOPBI, ONPOCBI H JPYroe), yMeEHHe
B3aUMOJIEHICTBOBATH C COIHAILHBIMU HHCTHTYTAMH B COOTBETCTBHH € UX QYHKIIUSIMU H Ha3HAUCHHEM;

2) IaTPHOTHYECKOI0 BOCIIMTAHHSA

c(OPMHPOBAHHOCTh POCCHICKOHN I'PaKJaHCKON HASHTHYHOCTH, YBaKE€HHS K IPOIIJIOMY U HACTOSIIEMY
POCCHIICKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTIKEHHSIM POCCHIICKHX MaTEMAaTHKOB U POCCHIICKOM
MaTeMaTH4eCKOH IIKOJBI, HCIOJIh30BAaHHE S3THX JOCTHKEHHH B JPYIHMX HayKax, TEXHOIOTHAX, cdepax
KOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIHTAHHSI:

OCO3HAHHE AYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapojaa, C(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
THYECKOTO ITOBEJEHHUS, CBA3aHHOIO C IPAKTHYECKUM IIPHUMEHEHHEM IOCTHKEHHH HAayKH U JeSTeIbHOCTHIO
Y4EHOTO, OCO3HAHHE JIMYHOI0 BKIaJa B IOCTPOCHHE YCTOMYHBOTO OYIYILETO;

4) 3¢TeTHYeCKOr0 BOCIIHTAHUS:

3CTeTHYEeCKOe OTHONIEHHE K MHPY, BKIIOUYAs 3CTETUKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a7a4, pEIIeHUH, pacCyKIEHHH, BOCIPHHUMYHUBOCTD K MAaTE€MaTHYECKHM aclleKTaM pa3MYHbIX BHJIOB
HCKYCCTBa;

S) pu3HYecKkoro BOCIUTAHHS:

C(OPMHPOBAHHOCTh YMEHHS IIPUMEHATh MaTeMaTHYecKHe 3HAHHS B HHTepecaX 3I0pPOBOTO H
Oe3omacHoro oOpa3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (30pOBO€ IIHTaHHE,
cOaTaHCUPOBAHHBIH pEXUM 3aHATHH M OT[AbIXa, peryIspHas ¢u3udeckas aKTUBHOCTB), (GH3HUECKOe
COBEPIICHCTBOBAHUE IIPH 3aHATUSX CIIOPTHBHO-030POBUTEIBHOM NI TEIBHOCTBIO;

6) TPYA10BOI0 BOCIIHTAHUS:

TOTOBHOCTh K TPYyAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOHS, HHTEpeC K pa3IMYHBIM cdepam
npodecCHOHAaTBHON JIeATETPHOCTH, CBS3aHHBIM C MaTE€MAaTHKOH M e€ MPIIOKEHUSIMH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOpP Oyaymiel MpodecCHH U peaTu30BhIBATH COOCTBEHHBIEC KU3HEHHBIE IIJIAHBI, TOTOBHOCTh U
CIIOCOOHOCThP K MaTeMaTHYeCKOMY OOpa30BaHHI0O H CcaMOOOpa30BAaHHUI0 HA MPOTSKEHHH BCeH KHU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIIEHHUH IIPAaKTHYECKUX 3a/1ad MaTeMaTH4deCKOH HAIlPaBIE€HHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIHTAHUS:

c(OPMHPOBAHHOCTh SKOJIOTHYECKOH KYyIBTYPHI, IOHHMAaHHE BIHUSHHS COLHAIbHO-3KOHOMHYECKHX
IIPOIIECCOB HA COCTOSHHE IPHPOJHOM M COLMAIbHOM CpeIbl, OCO3HAHHE IJ100aTbHOIO XapakKTepa
9KOJIOTHYECKUX IIPO0JIeM, OpPHEHTAllHs Ha IIPUMEHEHHE MaTeMaTH4eCKHX 3HAHHUU IS pelleHHsd 3ajad B
001acTH OKpYJKAroLlel cpelsl, IUIAaHUPOBAaHHE IIOCTYIIKOB M OLIEHKH HX BO3MOXKHBIX IIOCIEICTBUH I
OKPYXKaroUIeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 IO3HAHHUS:

cOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIeCTBEHHOH NPaKTHKH, MOHHMMAHHE MAaTeMAaTHYeCKOH HAayKH Kak c(epbl UYeloBeYecKOH esTeTbHOCTH,
3TallOB €€ pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHSA IUBIIM3AI[UM, OBIAJECHUE S3BIKOM MaTeMaTHKH H
MaTeMaTHYeCKOH KyJIbTYpOH KaK CpeACTBOM IIO3HAHHS MHpa, TOTOBHOCTb OCYHIECTBIIATh IPOCKTHYIO H
HCCIIeI0BATENIbCKYIO JeATeIbHOCTh HHIMBHUYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHBePCcaJbHbIEe YUeOHbIe el CTBHS

ba3oBble Jornveckne JeHCTBHS:

BBISBISATh H XapaKTepHU30BaThb CYIIECTBEHHBIE IPHU3HAKH MaT€MAaTHYECKHX OOBEKTOB, IIOHSTHIA,
OTHOIIEHHH MeXJIy MOHATHAMH, (OpPMYIHPOBATH OIpeIeeHHs IMOHSTHIH, YCTaHABIUBATH CYIIECTBEHHBIIN
IpHU3HAK KIacCH(UKAITHH, OCHOBAHHS JIIS 0000IIEHNS H CPaBHEHHUS, KPHTEPHH IIPOBOIUMOT O aHAIH3a;

BOCIPUHHUMAaTh, ()OPMYIHPOBATh U IPeOOPa30BHIBATh CYKIACHHUS: YTBEPAUTEIbHbIE U OTPUIlATEIbHEIE,
€IUHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHEIE;



BBIABIATh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aHMOCBS3H M TPOTHBOpeYHS B (haKTax, HaHHBIX,
HaOMIOIeHUAX U YTBEPKICHHUSX, ITPeJIaraTh KPHTEPUH JUI BBISBICHHS 3aKOHOMEPHOCTEH U MPOTHBOPEUHI;

NeaTh BBIBOJBI C HUCIIONb30BAaHHEM 3aKOHOB JIOTHKH, JEJYKTHBHBIX H HHIYKTHBHBIX YMO3aKIIOUEeHHH,
YMO3aKTIOYEHHI 110 aHAJIOTHH;

IPOBOIUTH CAMOCTOSTEIBHO JOKA3aTelbCTBA MAaTeMaTHYeCKUX YTBEp)KAEHHH (IpsMble H  OT
MIPOTUBHOTO), BBICTPaHBATh APTYMEHTAIlHIO, IPHUBOAUTH TIPHMEPhl U KOHTPIPHMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYKEHUS U BBIBOJIBI;

BBIOHpPATh CIIOCO0 peleHus ydeGHOM 3aqadH (CpaBHHBATh HECKOJIBKO BAapHAHTOB PEIIEHHS, BBIOUPATh
Haubosee MOAXOSANIHNI ¢ YIETOM CaMOCTOSTETbHO BbIIEIEHHBIX KPUTEPUEB).

Bba3oBble ucciieoBaTeIbCcKHe e CTBHA:

HCIIONIb30BAaTh BOIPOCHI KaK MCCIEI0BATEIbCKHII MHCTPYMEHT IO3HAHHUS, (OpMYIHPOBaThH BOIIPOCHI,
GbuKcHpyOIIHe IPOTHBOpPeYHe, NpoOiIeMy, yCTaHABIHMBaThb HCKOMOE H JaHHOe, (OPMHpPOBATh THIIOTE3Y,
apTyMEHTHPOBATh CBOIO MO3HIIHIO, MHEHHE;

MPOBOIUTh CAMOCTOATENIFHO CIUIAHUPOBAHHBIH SKCIEPHMEHT, HCCIEOBaHHE 110 YCTAHOBJIEHHIO
0COOEHHOCTEH MaTeMaTHYeCKOTr0 00BEKTa, ABICHHS, IIPOIIECCa, BBIABIECHHIO 3aBUCHMOCTEH MKy 00bEeKTaMH,
SIBJICHUSIMH, TIPOIECCAMIL;

CaMOCTOSTEHHO (OPMYTHPOBATh 00OOIIEHHS U BHIBOIBI IO Pe3yIbTaTaM IIPOBEIEHHOTO HAGIIOICHHUS,
HCCIIeIOBaHHUS, OLIEHHBATH JOCTOBEPHOCTD MOTYIEHHBIX Pe3YIbTaTOB, BEIBOJAOB H 0000IICHHIA;

IIPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIABUIATh IPEIIONOKEHHS O €r0 Pa3BUTHH B
HOBBIX YCIIOBHSIX.

Padora ¢ uH(popManmeii:

BBIABIATH NeGUIUTB HHOOPMAIIUH, JAaHHBIX, HEOOXOIUMBIX JUIS OTBETa Ha BOIPOC M IS PElIeHHS
3a/1a4H;

BBIOHPAaTh MH(POPMAIHI0O U3 HCTOYHHKOB PA3IMYHBIX THIIOB, aHAIHM3HPOBATH, CHCTEMATH3HPOBaTh U
HHTEPIPETHPOBATh HHPOPMAITHIO PA3THIHBIX BUIOB U (OPM IpeICTABICHUS,

CTPYKTYPHPOBATh HH(OPMAIIHIO, TIPEICTABIAThH €€ B Pa3IMYHBIX (hopMax, HILTIOCTPUPOBATh IpaduiecKy;

OII€HHUBATh HAJIEKHOCTh HH(POPMAIUH I10 CAMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM KPUTEPHSIM.

KomMMyHNKaTHBHbBIE YHHBePCcAIbHbIe YieOHbIe JeliCTBHS

Oo0menne:

BOCIIPHHUMATh U (OPMYIHPOBATH CYKIEHHS B COOTBETCTBHH C YCIOBHSAMH M LIETSIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHhMEHHBIX TEKCTAaX, JaBaTh IIOSCHEHUS 10 X0y
pelIeHus 3a/1a9i, KOMMEHTUPOBATh II0Ty4IeHHBII pe3yibTar,

B XoJe OOCYKIeHHS 3aJaBaTh BOIIPOCHI IO CYILIECTBY OOCYKIaeMOH TeMbl, IPOOJIEMBI, pellaeMoi
3aJ]aud, BBICKA3bIBAaTh WJEH, HAIleJIEHHbIE HA IIOMCK PENICHHS, COIIOCTABISATh CBOU CYXKICHHUS C CYKICHUIMH
OPYTHX YYaCTHHKOB JHajora, OOHapy)KHBaTh pa3IHYHe M CXOACTBO IIO3UIHH, B KOPpeKTHOH (opMme
(bopMyIHPOBaThH Pa3HOIIACHS, CBOH BO3PaKEHHS,

IIPEJICTABIIATh Pe3yIbTaThl PEIIEHUsS 3a/adl, 3KCIIEPUMEHTa, UCCIeIOBAHMS, IPOEKTa, CAMOCTOSTEIBbHO
BBIOMPATh (hOpMAT BRICTYIIEHHS C YIETOM 3aj4a4 Mpe3eHTAIlud H 0OCOOEHHOCTEHN ayIUTOPHUH.

PeryasiTuBHBbIE YHHBePCAIbHbIE YieOHbIe TelcTBHS

CaMoopraHH3aIAsI:

COCTAaBIATH IUIAH, aITOPUTM pENIeHHsS 3aJadd, BBIOHPATh CIOCO0 PENIeHHS C YIETOM HMEIOIIUXCS
PEeCypcoB U COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIIEHUH C YIETOM
HOBOH HH(OpPMAIIH.

CaMOKOHTPO.1b, 3MOIIHOHAIbHBII HHTE/LNIEKT:

BIaJeTh HAaBBHIKAMH ITO3HABAaTEIbHOH pe(IeKCHH KaK OCO3HAHHS COBEPIIAeMBIX JEHCTBHH U
MBICJIUTEIbHBIX IIPOIIECCOB, UX PE3YIbTATOB, BIaJeTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOIIS Ipollecca |
pe3ynabTaTa pelleHs MaTeMaTHIeCKOM 3a/ a4l

TpPEeIBHIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHHKHYTH IIPH PENIEHHH 3aJadyd, BHOCHTh KOPPEKTHUBHI B
JeSTeTFHOCTh Ha OCHOBE HOBBIX O0CTOSTENIBCTB, TAHHBIX, HAiIIEHHBIX OIIHOOK, BEISBIEHHBIX TPYIHOCTEIT;

OI[EHHBAaTh COOTBETCTBHE pe3ylbTaTa I€TH H YCIOBHSM, OOBSCHSTh IPHYHHBI JOCTH/KEHHUS WITH
HEJIOCTIKEHHS Pe3yIbTaTOB eI TeTbHOCTH, HAXOIUTh OIIHOKY, JaBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATeIbHOCTD:



IIOHUMAaTh M HCIIONB30BaTh IIPEHMYIIECTBA KOMAHIHOH M HHIUBHIYaJIbHOH pPaOOThl IPU pEIIeHHU
y4eOHBIX 3ajad, I[IPHHUMATh IeJIb COBMECTHOH [eSTeIbHOCTH, ILUIAHHPOBATh OPraHHU3aLUI0 COBMECTHOM
paboThl, paclpeneisiTh BUABI padoT, JOrOBapUBAThCSA, OOCYXKIOAaTh IIPOIECC M pe3ynbTaT padoThl, 00001IIaTh
MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTel (0OCyXIeHHS, OOMEH MHEHHH, «MO3TOBBIE INTYPMBI» U
HHBIE), BHIIOIHATh CBOIO YacTh PabOThl U KOOPAUHHPOBATH CBOU JAEHCTBHUS C JPYTUMH WIEHAMH KOMaHJBI,
OILIEHHBATh Ka4eCTBO CBOETO BKJIajJa B OOLIMH MPOIYKT MO KPUTEPHSM, CHOPMYIHPOBAHHBIM YUaCTHHKAMH
B3alMOJICHCTBUS.

IIPEIMETHBIE PE3VJIBTATHI

K kxoHiy oOydenus B 10 kjacce oOy4arolluiics IMOJTYYUT CIEAVIONIHE MpPeIMETHBIE Pe3yIbTaThl IIO
OTIEeIBHBIM TeMaM padodeil mMporpaMMbl yueOHOro Kypea «Ajredpa U Hadala MAaTEMaTHUECKOTO aHAIU3a:

Ymnciia 1 BIYHCIEHHS:

CBOOOIHO ONEpHUPOBAaTh IIOHATHSAMH: pAIlMOHAIBHOE YHCIO, OeCKOHeYHas IlepHoaudecKkas ApoOb,
IIPOLIEHTHI, HPPAlHOHAIbHOE YHCIO, MHOMECTBA pAaIlMOHAIbHBIX M JEHCTBHTEIBHBIX YHCENI, MOJIYJIb
NENCTBUTEIHHOTO YHCIIA;

IIPUMEHATHh APOOH U MPOIEHTHI A pelIeHHs MPHUKIAJHBIX 3a7ad U3 Pa3IMYHBIX OTpaciedl 3HaHWM U
peabHOM KHU3HHU,

IIPUMEHATh NPUOIMKEHHBIE BBIYHCIEHUS, IIPaBWIAa OKPYIJIEHHS, IPHKHAKY U OLEHKY pe3yJbTaTa
BBIYHCIICHHII;

CBOOOJHO OIIEPHPOBATh MOHATHEM: CTEIIEHb C IIeIBIM MTOKa3aTeIeM, HCII0JIb30BaTh MOAXOIANIYI0 (hopMy
3aIlHCU AeHCTBUTEIBHBIX YHCEII IS PelIeHUs IPAaKTHUECKUX 3aad U IIPeACTaBIeHHS JaHHBIX;

CBOOOJHO OIIEPHPOBATH MOHATHEM: apU(PMETHIECKHI KOPEHb HAaTypaIbHOI CTEIIEeHH;

CBOOOJIHO OIIEPUPOBATh IIOHATHEM: CTEIIEHb C PALlHOHAIBHBIM I10Ka3aTeNleM,

CBOOOJIHO OTIEPUPOBATH MIOHATUSAMHU: JTOTapU(M YHCTIA, NECATHUHbIE H HAaTypaIbHbIe JTOTapu(pMBbI;

CBOOOJIHO OIIEPUPOBATH IIOHATHSAMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHT€HC YHCII0BOI'0 apT'yYMEHTa;

OIlepHPOBATh IMOHATHAMU: aPKCHHYC, aDKKOCHHYC U apKTAaHI'€HC YHCIOBOIO apryMEHTa.

YpaBHeHHs H HepaBeHCTBA:

CBOOOJHO OIIEPHPOBATh NMOHATUSAMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCWIbHBIE YPaBHEHUS U
YPaBHEHHA-CIIEICTBUS, PABHOCHIbHBIE HEPABEHCTBA;

IOPUMEHATh pPa3IHMdHble METOABl PEHIeHHS paIOHAIBHBIX H JPOOHO-PAallHOHAIBHBIX YPaBHEHHII,
IIPHMEHSTHh METOJl HHTEPBAJIOB JIUIS PEIICHNUS] HEPABEHCTB;

CBOOOHO OIEpHPOBaTh IOHATUSIMU: MHOTOWIEH OT OJHOH II€PEMEHHOH, MHOTOWIEH C IeJIbIMU
K03 HIIHEeHTaMU, KOPHH MHOTOWIEHA, IPUMEHATH Je/IeHHe MHOTOUIeHa Ha MHOTOWIEH C OCTaTKOM, TEOpeMY
be3y u Teopemy Buera 114 pemeHus 3anadg;

CBOOOJIHO OIIEPHPOBATH MOHSTHSIMHU: CHCTEMA JIMHENHBIX YPaBHEHHI, MaTPHUIlA, ONIPeAeIHTEIb MaTPHUIIBI
2 X 2 U ero reoOMETPUYECKHN CMBICII, HUCIIONB30BaTh CBOMCTBA OIpefenurens 2 X 2 IS BBIYUCIECHHS €ro
3HAYCHHS, IPUMEHATH OIpPeeIUTeNH I PEIIeHHs CHCTeMbl THHEHHBIX YPaBHEHH, MOJEIHPOBaTh pealbHbIe
CHUTYyaIli{ C IIOMOINBIO CHCTEMBI JIHMHEHHBIX YPAaBHEHHMH, HCCIIEOBAaTh IIOCTPOCHHBIE MOJIEIH C ITIOMOIIBIO
MaTpHIl U ONpeeIuTeIel, HHTePIPETHPOBATh I10IYIEeHHBIH pe3yIbTarT;

HCII0JIb30BaTh CBOMCTBA JEHCTBHUI ¢ KOPHAMH JUIS IIPe0OPa30BaHMS BBIPAKEHUI;

BBIIIONIHATE IIPeoOpa30BaHUS YHCIIOBBIX BBIPAXKEHUH, COHEPKAIIMX CTEINeHH C PpalHOHAIBHBIM
I10Ka3aTeseM;

HCIIONIb30BATh CBOMCTBA JIOTapu(MOB /715 TPeoOpa3oBaHUs JTOTapH(PMIIECKUX BbIPaKEeHUH;

CBOOOIHO ONEpHPOBaTh IOHATHSMHU: HpPpAlMOHAIBHBIE, IIOKa3aTeJbHble U JIOTapH(PMHUIECKHE
YPaBHEHHUs, HAXOQUTh HX PELICHHS C IIOMOIIBI0 PAaBHOCUJBHBIX IEPEXONO0B HIH OCYIIECTBIIIS IIPOBEPKY
KOpHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMEeTpHYeckue (OpMYIbl IS IMpeoOpa3oBaHHUS TPUTOHOMETPHUYECKHUX
BBIPAKEHHIA;

CBOOOIHO ONEpHPOBaTh IOHATHEM: TPHTOHOMETPUYECKOE YypaBHEHHE, IPHUMEHSTh He0O0XO0JHMEbIe
(bopMyIIBI IS pellieHHs] OCHOBHBIX THIIOB TPHTOHOMETPHYECKHX YPaBHEHHUI;

MOJIETTHPOBAaTh pealbHble CHTyallHH Ha $3bIKe aireOpbl, COCTABIITh BBIPAKEHUS, YPaBHEHHS,
HepaBeHCTBA I10 YCIOBHIO 3ajadH, HCCIEA0BAaTh IOCTPOCHHBIE MOJEIH C HCIIOIb30BaHUEM allllapaTa ajareopsl.

DYHKIHMH U TPapuKH:



CBOOOJIHO OIEPUPOBATh MOHATHAMU: (YHKIMS, CIOCOOBl 3agaHus (YHKIIMH, B3aHMHO OOpaTHbBIE
GYHKIMH, KOMIIO3UIMS (QYHKIHIA, TpaduK (YHKIIHH, BBIIOIHATH 3JIeMeHTapHble MpeoOpa3oBaHUs IpadUKoB
yHKIHIT;

CBOOOJHO OIEPHPOBATh MOHATHAMHU: 00JACTh ONpEAeTIeHHUS U MHOKECTBO 3HAYEHHH ()YHKIIHH, HYIH
(GYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOIHO OMNEPHPOBATh IOHATHUSAMH: YETHbIE W HEYETHble (YHKIHH, IMEePHOIHYECKHEe (YHKITHH,
MIPOMEKYTKH MOHOTOHHOCTH ()YHKIIMH, MAaKCHMyMbl H MHHHUMYMBI (YHKIIHH, HanOOJbIllee U HaHMEHbIIee
3HaUeHHe ()YHKIIMH Ha IIPOMEKYTKE;

CBOOOIHO OIEpPHPOBaTh MOHSATHSMH: CTENEeHHas (QYHKIHS ¢ HAaTypaIbHBIM M IIETbIM IIOKa3aTeleM,
rpa¢uK cTemeHHOH (YHKIMH C HaTypalbHBIM H IIeIBIM IIOKa3aTeleM, rpaguk KOpPHS N-0H CTeNeHH Kak
(GyHKIHH 0OpaTHOH CTENeHH ¢ HaTypPaJbHbIM ITOKa3aTeleM;

OIlepUpPOBaTh TOHATHAMHU: JIMHEHHas, KBagpaTHUHAs H JpoOHO-THHEHHas (YHKIIHH, BBIIOTHATH
3IIeMEHTapHOE UCCIIeIOBaHHE U IOCTPOSHUE HX TPa(UKOB;

CBOOOIHO OIIEPHPOBATH IOHATHSAMHU: IOKa3aTelbHAas U JorapupMudeckas (yHKIIMH, UX CBOHCTBa U
rpaduKH, HCIOIh30BaTh UX IPaUKH IS PpellIeHHS YPaBHEHHI;

CBOOOOHO  ONEpPHpPOBAaTh  IOHATHUSMH:  TPHTOHOMETPHYECKas  OKPY)KHOCTb,  OIpeJeIeHHue
TPUTOHOMETPHUECKHX (DYHKIIHI YHCIOBOrO apTyMeHTa;

HCII0JIB30BaTh rpauKH (YHKIIMI A1 HCCIeJOBAHUS IIPOIIECCOB U 3aBUCHMOCTEH IIPU PEIIeHUH 33134 U3
IPYTUX y4eOHBIX IPEAMETOB U PeaIbHOM KH3HH, BRIpAaKaTh (OPMYIaMH 3aBUCUMOCTH MKy BETHIHHAMU;

Havaia MaTeMaTH4eCKOr0 aHAJIN3A:

CBOOOJHO OIEPHUPOBATh MOHATHSAMH: apu(MeTHdYecKas U TIeoMeTpHYecKas IpOorpeccus, OeCKOHEYHO
yOBIBarommasi reoMeTpudeckas MpPOrPeccHs, JTUHEHHBIH U SKCIOHEHIHAIBHBII POCT, (QopMyla CIO0KHBIX
IIPOIIEHTOB, HUMETh IIPE/ICTaBIeHHEe O KOHCTAHTE;

HCIIOIB30BaTh MPOrPECCHH IS PEIIEHHS PeaIbHBIX 3a/1a4 IPUKIAHOT O XapaKTepa;

CBOOOJHO OIEPHPOBATH MOHATHAMH: MOCIEI0BAaTEIBHOCT, CIOCOOBI 3aJaHHS IOCIENOBaTEIbHOCTEH,
MOHOTOHHBIE U OrPaHHYEHHBIE IIOCIEOBATEIBHOCTH, IIOHMMAaTh OCHOBHI 3apOKIEHHS MaTeMaTHYeCKOTO
aHaIM3a KaK aHaIu3a 0€CKOHEYHO MaJbIX;

CBOOOJHO OIEpPUPOBATh IMOHATHSAMH: HEIpephIBHbIE (YHKIIHH, TOYKH pa3pbiBa rpaduka (yHKIHH,
ACHMIITOTHI TpaduKa (yHKITHH;

CBOOOJTHO OIEPHPOBATh IOHATHEM: (YHKIHS, HEIpepblBHAs Ha OTpe3Ke, NPUMEHSTh CBOWCTBA
HEeIPEePhIBHBIX (QYHKITHI I peNIeHUs 3a/1a4;

CBOOOJHO OIEPUPOBAThH MOHATUSIMH: IepPBasi U BTOpas MPOU3BOHBIE (PYHKITMH, KacaTelbHas K TpapuKy
G yHKIHH,

BBIYUCIIATh IIPOH3BOIHBIE CYMMBI, IPOM3BEIE€HUS, YaCTHOIO M KOMIIO3MIIMHM JABYX (YHKIHH, 3HATh
IIPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIIHI;

HCTIOIH30BaTh T€OMETPUIECKUH H (PH3UIECKUI CMBIC]T IPOU3BOAHOM JUTS pelIeHHs 3a1ad.

MHo:KecTBa H JIOTHKA:

CBOOOJHO OTIEPHPOBATH MMOHSATUSIMHU: MHOKECTBO, OTIEPAIIUU HaJl MHOKECTBAMU,

UCII0/IB30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapaT JUIS OIHCAHMSA PeaJbHBIX IIPOIECCOB U SBICHHUI,
IIPH PelIeHUH 3a7a4 U3 JPYTHX Y4eOHBIX IPEIMETOB;

CBOOOJHO OIEpHPOBaTh IOHATHAMHU: OIpeJejeHHe, TeopeMa, YypaBHEHHe-CIEe[CTBHE, CBOMCTBO
MaTeMaTHIeCKOT0 00BeKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHUS U HEPABEHCTBA.

K xoHIy oOy4yeHus B 11 kjacce oOydarolHiics MOIYYUT CIEAYIOUIHE IpeIMETHbIE pe3yIbTaThl IO
OTAEIbHBIM TeMaM padouell IporpaMMsbl y4eOGHOTo Kypea «Aredpa 1 Hadala MaTeMaTHIECKOTO aHAIH3a»:

Yucia 1 BIYHCTICHHS:

CBOOOIHO OMEpHPOBATh IMOHATHUSMHU: HaTypaldbHOE H II€JI0€ YHCI0, MHOXKECTBAa HaTYpPaJbHBIX H IEJIBIX
YHceN, UCII0/Ib30BaTh IMpH3HaKU JAenuMocTH Henbx uucel, HOJ[ u HOK HaTypanpHBIX 4uCel I PElIeHHs
3a71a4, MPUMEHSATh aaropuT™ EBKInaa;

CBOOOJHO ONEPUPOBATh IMOHATHEM OCTAaTKa IO MOJYJIIO, 3alMChIBaTh HATypajabHbIe YHUCIIAa B Pa3IHYHBIX
MTO3HIIMOHHBIX CHCTEMAX CUHCIIEHHS;

CBOOOJHO OIEPHPOBATH IIOHATHUSAMH: KOMIUIEKCHOE YHCIO M MHOKECTBO KOMIUIEKCHBIX YHCEI,
IPEACTAaBIATh KOMIUIEKCHBIE 4YHCIAa B airedpaudeckodl M TPUTOHOMETPHYECKOH ¢QopMe, BBIIOIHSITH
apupMeTHYeCKHE OTIepaIlui C HUMH U H300pakaTh Ha KOOPIMHATHON MIOCKOCTH.

YpaBHeHHsI H HepaBeHCTBA:



CBOOOOHO OIIEPHPOBATh TOHATHUSMHU: HMppPAllMOHANBbHBIE, IIOKa3aTeldbHbIE M JIOTapU(PMHUECKHE
HEPaBEHCTBA, HAXOUTh X PEIIEHHUS C IOMOIIBI0 PABHOCHIBHBIX IIEPEXOIOB;

OCYIIECTBIISITh OTOOP KOPHEH ITPH PelIeHHH TPUTOHOMETPUIECKOTO YPaBHEHHS,

CBOOOJHO ONEPHPOBATh IOHATHEM TPUTOHOMETPHYECKOE HEPABEHCTBO, IMPHMEHATh HEOOXOIHUMBIE
(bOopMYyJIBI 171 peNIeHH OCHOBHBIX THIIOB TPHTOHOMETPHYECKHX HEPABEHCTB;

CBOOOJHO OIEPHPOBATh MOHATHSIMH: CHCTEMA U COBOKYITHOCTh YPAaBHEHUH U HEPAaBEHCTB, PABHOCUJIbHBIE
CHCTEMBl H CHCTEMBI-CIEJICTBHUS, HAXOJUTh PEIIEHHS CHCTEMbBl H COBOKYIIHOCTEH paIlOHAIbHBIX,
HppalHOHATBHBIX, TOKA3aTEIbHBIX U IOTAPH(PMUYIECKIX YPaBHEHUH U HEPABEHCTB;

pelIaTh pallHOHAIbHBIE, HPPAlHOHAIbHBIE, TOKA3aTeIbHbIe, IoTapUPMIYeCKHe U TPUT OHOMETPHIECKHE
YPaBHEHHS U HEPAaBEHCTBA, COJIepsKalIie MOIYIH U apaMeTpBhl;

IPUMEHATh TpadudecKHe MeTOABl IS pelleHHs YpaBHEHHHI M HEpPaBeHCTB, a TaKke 3aJad C
IapaMeTpaMH;

MOJETHPOBAaTh pealbHblE CHTYallHH Ha S3bIKe aareOpbl, COCTABIATh BBIPAXKEHHS, YPaBHEHHS,
HEPAaBEHCTBA M HX CHCTEMBI 10 YCIOBHIO 3aJjaud, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C HCIIOIb30BaHHEM
armapara aareOpbl, HHTePIPeTHPOBATh MOTYIeHHBIH pPe3yIbTaT.

DYHKIMH H TPaPUKH:

CTPOUTh TpadUKH KOMIIO3HMIIMH (YHKIHHA C IOMOIIbIO 3IEMEHTAPHOTO HCCIEOBAHUA M CBOMCTB
KOMIIO3UIIUHU IBYX (DYHKIIUI;

CTPOUTH T€OMeTpUIEeCKHe 00pa3bl YPaBHEHHH U HEPABEHCTB Ha KOOPAMHATHON IUIOCKOCTH;

CBOOOJHO ONIEPHPOBATH MOHATHSIMHU: T'PaQUKH TPUTOHOMETPUUYECKUX (DYHKIIUI;

MIPUMEHATH () YHKIIHH JUI1 MOJAETHPOBAHUS H HCCIIEJOBAaHUS PeabHBIX IPOIIECCOB.

Havaia MaTeMaTH4eCKOr0 aHAIN3A:

HCIIONIF30BATh MPOM3BOIHYIO JUIL HCCIIeAOBAaHHS (DYHKIIMH HA MOHOTOHHOCTD U SKCTPEMYMBI;

HAXOJHTh HanOOIIbIIIee U HAUMEHbIIIee 3HaYeHUS (QYHKIIMH HEeNPEPBIBHOM Ha OTPEe3Ke;

HCIIONIB30BaTh MPOU3BOAHYIO JUIS HAXOXKJCHHS HAWIYYIIEro PElleHHs B MPUKIAJHBIX, B TOM YHCIIE
COLIMAIbHO-9KOHOMHYECKHUX, 3a/adaX, AJIS OIpeleleHHs CKOPOCTH H YCKOPEHHS IIpoIlecca, 3aJaHHOTO
bopmyoit wm rpadgukoMm;

CBOOOOHO  ONEpUPOBaTh IOHATHAMH: II€pBOOOpa3Has, OIpeNeN€HHBI HHTerpal, HaXOAHUTh
epBOOOPa3HbIe ATeMEHTAPHBIX (DYHKITHI H BBIYUCIATH HHTerpai o Gopmyine HetoToHa-JleiiOHuIIa;

HAXOJIUTh IUTOMIA I IUIOCKUX (PUTYP H 0OBEMBI TeJI C TIOMOIIbIO HHTETPaja;

HMETh IIpeJICTaBIEHHE O  MaTeMaTH4YeCKOM  MOJAETHPOBAaHMM HAa  IIPUMEPE  COCTaBJICHHS
nud ¢ epeHITHATFHBIX YPaBHEHHIT;

penaTth NpPUKIAJHBIE 3aJa4d, B TOM YHCIE COIHATIbHO-3KOHOMHYECKOr0 M (PU3MUYECKOro XapakTepa,
CpeAcTBaMH MaTeMaTHYECKOTO aHaTH3a.



KPUTEPHUH OITEHKH 3HAHUHA YYAIITIXCS

@®opMbl KOHTPOJISA: PaliOHHAs HEe3aBHCHMAas IUArHOCTHKA, aJMHHHCTpPaTHBHAs KOHTPOJIbHAs padoTta,
KOHTPOJIbHAsA paboTa, IPOBEPOYHAs CaMOCTOSTENIbHAas padoTa, caMOCTOATeNbHasd padoTa, 3a4eT IO TEOPHH,
3a4eT II0 IPAaKTHKe, TeCT, MaTeMaTHYeCKHH [UKTAHT, JOMALIHSAS KOHTPOJbHAas paboTa, YCTHBIH CUET,
IpakTH4ecKas padora, JoMallHsAs paboTa, YCTHBIN CUEeT, HeclleloBaTelIbeKas padoTa.

JU1s oLleHUBaHHUS IIPEIMETHBIX Pe3yIbTaToB II0 ydeOHOMY mpeameTy «MaTemaTHka» OIpelelIeHO IIATh
YPOBHEH TOCTHKEHHI yJalIUXCs, COOTBETCTBYIOLIUX OTMETKAM OT «5» 10 «1».

ba30BbIil YPOBEHb NOCTHKEHHH — YPOBE€Hb, KOTOPBI JEMOHCTPHUPYET OCBOEHHE Y4eOHBIX JEHCTBHH C
OTIOPHOH CHCTEMOH 3HAHUIl B paMKaX JHana3oHa (Kpyra) BeIIEIEHHBIX 3a1ad. OBIajgeHHe 6a30BBHIM YPOBHEM
ABISETCS OdocmamoyHeim IS MPOAOJDKEHHS OO0y4eHHs Ha CIeAYIoLIed CTyneHH o0pa3oBaHUSA, HO He II0
poIIPHOMY HaIlPaBIeHUIO. J[OCTHKEHHIO Ga30BOTO YPOBHS COOTBETCTBYET OLIEHKA «YOBIETBOPHTEIHHO»
(W oTMeTKa «3%», OTMETKA «3aUYTEHO).

[IpeBpiieHne 6a30BOTr0 YPOBHS CBHJETEILCTBYET 00 YCBOEHHH OIIOPHOIN CHCTEMBI 3HAHHUI Ha YPOBHE
OCO3HAHHOTO IIPOH3BOJIBHOTO OBJAJEHHUS YUEeOHBIMH JEHCTBHAMH, a TakKke O KPyrosope, IMHPOTe (WIH
H30UpaTenbHOCTH) HHTepecoB. 1{enecooOpa3Ho BEIAETUTH CIEAYIONIUE JIBa YPOBHS, IIPEBHINIAIONINE Oa30BBI:

- IOBBIIIEHHBIH YPOBEHD HOCTIKEHHS IIJTAHUPYEMBIX Pe3y/IbTaTOB, OLEHKA «XOPOIIO» (OTMETKA «4»);

- BBICOKHI YPOBEHB JOCTIKEHUS IUIAHUPYEMBIX Pe3Y/IbTaTOB, OIEHKA «OTIHIHOY» (OTMETKA «5»).

IToBBIIIIEHHBIH M BBICOKHII YPOBHH JOCTIDKEHHS OTIHYAIOTCS II0 IOJTHOTE OCBOECHHS IUIAHHPYEMBIX
Pe3yIbTaTOB, YPOBHIO OBIAJ€HUS Y4eOHBIMH NEHCTBHUSAMH H C(OPMHPOBAHHOCTbIO HHTEPECOB K JAHHOM
MIpeIMETHOM 00JIaCTH.

WHmBHyanbHbIE TPAEKTOPHH O0y4eHHS 00YJaromIXCs, JEMOHCTPHPYIOMINX IOBBIIIEHHBIN U BBICOKUI
YPOBHH JJOCTHKE€HHI, 11e7Ieco00pa3Ho (OPMHPOBATE ¢ YIETOM HHTEPECOB 3THX OOYUYAIOMIUXCS U MX IUIAHOB Ha
Oyaymiee. [Ipu Hanu4MM YCTOMYMBBIX HHTEPECOB K y4eOHOMY IIpeAMETY H OCHOBAaTEIbHOH NOATOTOBKHU IIO
HEeMy Takue oOydJamoliuecs MOIYyT OBITH BOBJIEYEHBl B IIPOEKTHYIO JEATEIBHOCTh II0 IIPEIMETYy H
COPHEHTHPOBAHbI Ha MPOOIKEHHe 00yIeHHS B CTapIINX KJIaccax MO JAHHOMY IPOGHIIO.

JUis omucaHus TNOATOTOBKH OOYYarOIIUXCS, YPOBEHb JOCTHKECHHI KOTOPBIX HIDKE 0a30BOIO,
11eJ1eco00pa3Ho BBIAEIUTD TAKKe J1BA YPOBHS:

- HU3KHI YPOBEHb NOCTIKEHHI, OlleHKA «aUIoX0o» (oTMeTKa «1», «2»), He JOoCTHKeHHe 6a30BOTO YPOBHSA
(TIOHIKEHHBIN U HU3KUH YPOBHU JTOCTHKEHHUH) PUKCHpYETCS B 3aBUCHMOCTH OT 00bEMa U YPOBHSI OCBOEHHOTO
U HEOCBOEHHOTO COZIep:KaHUS ITpeIMeTa.

Kak mpaBuio, MOHMKEHHBIN YPOBEHb JOCTIDKEHHH CBHAETEIBCTBYET 00 OTCYTCTBHH CHCTEMATHYECKOM
0a30BOM MOATOTOBKH, O TOM, YTO OOYyYarOIIUMCS HE OCBOEHO JIa)K€ M IIOJIOBHUHBI IUIAHUPYEMBIX PE3Y/IbTaTOB,
KOTOpBI€ OCBaHBaeT OOJIBIIMHCTBO OOYYAIOMIMXCS, O TOM, YTO HMMEIOTCS 3HA4UTeIbHble MPOOEeTbl B 3HAHUSX,
nanpHellee oOydeHHe 3aTpyaHeHO. lIpu 3ToM oOydaromimiicss MOXKET BBIINOJIHSATH OTAEIbHBIE 3aTaHUS
MIOBBIIIEHHOT 0 YPOoBHS. J[aHHAs rpymma o0yJaromuxcs (B cpeJHEM B X0e 00ydeHHs cOocTaBIsIomas okoao 10
%) TpeOyeT cllelHaJIbHON JTUAarHOCTHKU 3aTPYAHEHUH B 0OyUYE€HHH, MPOOEIOB B CHCTEME 3HAHHI H OKa3aHHUS
LIeJICHAIPaBICHHOHN IIOMOIIH B JOCTHKEHHH 0a30BOT0 YPOBHS.

Huskuit ypoBeHb 0CBOCHHUS IUIAHUPYEMBIX Pe3Y/IbTaTOB CBUAETENBCTBYET O HATHYHUH TOJIBKO OTAEIBHBIX
(parMeHTapHBIX 3HAHUU IO IpeAMETy, AajapHeilee o0ydeHHe NMPAKTHYECKH HEBO3MOXKHO. OO0ydarommmcs,
KOTOpBIE JIEMOHCTIPUDPYIOT HH3KHH YPOBEHb JIOCTHKEHHH, TpeOyeTcs CIeUalbHAas IIOMOIIb HE TOJIBKO IIO
y4e6HOMY NpeaMeTy, HO U M0 ()OPMHPOBAHHIO MOTHBALMH K OOYYEHHIO, Pa3BUTHIO HHTEpeca K H3ydaeMOi
[IpeIMeTHOH 00/1acTH, MOHMMAHHIO 3HAYHMMOCTH IIpeIMeTa IS KU3HU U Ip. TolIbKo HaIu4Ke MOJI0KUTEIbHOM
MOTHBAI[MU MOXKET CTaTh OCHOBOH JIMKBHUAAIUH IIPOOEJIOB B OOYUEHUH I JAHHOMH IPYIIIEI 00yJarOIHXCS.

HopMBblI 0lleHOK NHChbMeHHBIX PA00T: THII KOHTPO/ISI — KOHTPOJIbHAS

(KOHTpOJBbHAs paboTa, IPOBEPOYHAs CaMOCTOSTeIbHAs PadoTa, 3a4eT 110 IIPAKTHKE).

110 MaTeMaTHKe, aaredpe u reomerpun B V—IX ki1accax

Copepxanue U O0BEM MaTepHala, BKIHOYAeMOIO B KOHTPOJIBHBIE IHCBMEHHBIE PAaOOThHL, a TaKXkKe B
3aJaHUS JJI1 IIOBCEJIHEBHBIX IMHCHMEHHBIX YIIPAa)KHEHHI, ONpeeIoTcs TPpeOOBAHUSMH, YCTAaHOBIIEHHBIMH
o0pa3oBarTelIbHOMN mporpaMmoii. [lo XapakTepy 3agaHuil MUCEMEHHBIE Pa0OTHI COCTOST:

a) TOJIBKO U3 IPUMEPOB;

0) TOJIbKO U3 3a7a4;

B) U3 3a/1a4 U IIPUMEPOB.



OrneHKa MHCBMEHHOH paboThl ONpeeNseTcs ¢ Y4ETOM, Ipekae Bcero €€ oOIIero MareMaTH4ecKoro
YPOBHS, OPHTHHAIBHOCTH, IOCJIEI0BAaTEIBHOCTH, JOTHYHOCTH €€ BBIIIOJTHEHHS, a TaKkKe YHCla OMMOOK H
HEJ04ETOB U KadecTBa 0(hOpMIIeHHS PabOTHL

Oumoka, noemopsarouwascs B OGHON padoTe HECKOJIBKO pa3, pacCMaTPUBAETCS KaK OJIHA OIIHOKA.

3a opgpozpaghuyeckue ownbku, TOMYINIEHHBIE YIeHUKAMH, OIIEHKA He cHudcaenics; 00 opdorpapuiaecKux
ommOKaX JOBOOUTCS JO CBEIEHHs IIpernojaBarels pPYycCKoro s3blka. OJIHAaKO OMMOKH B HAallMCAHUHU
Mamemamuyeckux mepmMuHog, YK€ BCTPEYaBIIMXCS IIKOJIBHHUKAM Kiacca, JO/KHBI YYUTBIBATHCS Kak
Hedouémul B paboTe.

IIpu oleHKe MHCHMEHHBIX PabOT IO MaTeMaTHKE Pa3IHYaIOT 2pybvie ouitbKu, OwubKu U Hedo4émsl.
IIone3Hno IOroBOpHUTBCS O €QUHOH Uil BCEro 00pa30BaTEIBHOIO YUPEXKJICHUS CHCTEME IIOMETOK Ha IIOJIIX
ITHCBMEHHON PaboThl — HANpHUMep, Tak: V — HeJ0UET, | — ommoKa (Herpy6as onmmoka), £ — rpy0as onmoka.

Ipybuimu B V—VI KilaccaX CUYHTAlOTCA OIMMOKH, CBS3aHHBIE C BOIPOCAMH, BKIIOYEHHBIMH B
«Tpeboeanus xk ypoeHo NOO2OMOEKU OKAHYUEAIOUWUX HAYATLHYIO WIKOJIY» O00pa30BaTeIbHBIX CTaHJIAPTOB, a
TaKKe IMOKa3bIBAIOIINE, YTO YUEHHK HE YCBOMI BOIIPOCHI H3yYEHHBIX HOBBIX T€M, OTHECEHHBIE CTaHAApTaMH
OCHOBHOT0 00111ero 00pa30BaHHs K YHCITY 00s3aTeIbHBIX IS YCBOSHUSI BCEMHU YIEHHKAMH.

Tak, Hampumep, K IpyObIM OTHOCSTCS OIIMOKH B BBIYHCIEHHSX, CBHAETEIbCTBYIOLIHE O HE3HAHHU
Ta0INIIBI CIIO’KEHUS WIH TaO/IUIIBl YMHOKEHHUS, CBSI3aHHBIE ¢ HE3HAHUEM aITOPUTMAa IIHChMEHHOTO CII0KEHUS H
BBIYUTAHUS, YMHOKEHHS U JE€JI€HUSI Ha OJHO- WM JBY3HAYHOE YHCIIO H T. II., ONIHMOKH, CBHIETEIHCTBYIOLIHE O
HE3HAHUH OCHOBHBIX ()OpMYJ, MPaBHI M SBHOM HEYMEHHHM HUX NPHMEHSATh, O HE3HAHHU NPUEMOB PEHICHUS
3a7]a4, aHAJIOT MYHBIX pPaHee H3YUEHHBIM.

Ipumeuanue. Eciu epybas owubka ecmpeyaencs ¢ pabone moibKo ¢ 0OHOM ClyYae U3 HeCcKOJIbKUX
AHATO2UYHBIX, M0 NPU OYeHKe pabonivl 3Ma ouubKa Moxicen Ovins NPUPAGHeHAa K He2pyooil.

[IpuMepaMu Hespybvix ouwiubox SBISIOTCSA: OMMOKH, CBSA3aHHBIE C HEJIOCTAaTOYHO IOTHBIM YCBOEHHEM
TeKyIIero yaeGHOro MaTeprala, He BIOTHE TOYHO COPMYTHPOBAHHBIN BOIIPOC MK MOSICHEHHE IIPU PEIIeHHH
3a7]a4i, HETOYHOCTH IIPU BBIIOIHEHHH T€OMETPUYECKUX ITIOCTPOSHHH U T. IL

Heooyémamu CcYUTAOTCS HEpalMOHAJIbHBIE 3allCH IIPH BBUHCIEHHUSAX, HEpPAlHOHAIbHBIE IIPHEMBI
BBIYHCIICHHH, IIpeo0pa30oBaHMil U PElIeHUH 3ajad, HeOPeKHOe BBINIOJIHEHHE 4YepTeXeH U CXeM, OT/AeIbHEIe
HOTPENIHOCTH B (pOpMYTHPOBKE MOSICHEHHUS HIH OTBeTa K 3amade. K Hegou€TaM MOKHO OTHECTH U JIPyTHE
HEJIOCTaTKH paboThl, BEI3BAHHBIE HEJOCTATOYHHIM BHUMAHHEM YYaIIUXCS, HalpHUMep, HEIOTHOe COKpAallleHHe
npoOell WM WIEHOB OTHOLIEHHS; oOpalleHHe CMEIIaHHBIX YHCENl B HEMPaBWIbHYIO IPOOb IPHU CIOKEHHH H
BBIYMTAHUHU; MPOITYCK HAMMEHOBAHUI; MPOITYCK YHCET B MPOMEKYTOUHBIX 3allUCSX; IIEPECTAHOBKA ITU(P IpU
3aIlUCHU YHCeN; ONTHMOKH, JOIMyIIeHHbIE IIPH ITepeNHUCHIBAHUH H T. 11

OneHka NMHCbMEeHHOH PadoThl MO BHINOJHEHHI0 BHIYHCIHTEIbHBIX 3aJaHHH H aJlredpanvecKuX
npeodpazoBaHUi

Bbicoknil ypoBeHb (0TMeTKa «S») CTaBUTCA 3a 0€3YKOPU3HEHHOE BBIIIOJIHEHHE IUCBMEHHON PalOTHI, T.

a) ecd BeIoaHeHO 90%+1-100%:;

0) ecau Bce AEWCTBHUA M IPeoOpa30BaHMS BBHIIOTHEHBI IIPAaBIWIBHO, 0€3 OMIMOOK; BCe 3aIllCH XO0Ja
pelIeHus PacIoIoKeHbI II0C/IeI0BATEeIbHO, a TaKKe CllellaHa IIPOBEpKa PElIeHHs B TeX CIIydasx, Korja 3TO
TpeOyeTcs UM JOIyIIeHa He 3HaYuTeIbHas OIHOKa (OIHCKa).

IloBbIlIeHHBIH YPOBeHb (0TMeTKa «4») CTaBUTCH 3a padoTy, KoTopas BbioiaHeHa 70%+1-90%, HO
JIOIIyIIeHa OJIHA OIIMOKa WIH ABA-TPU HEJI0UETA.

ba3oBblil ypoBeHb (0TMeTKa «3») CTaBUTCA €CJIH BBIIOJIHEHO 50%+1 -70%:

a) €CJIM B paboTe UMeeTcs JIBe IpyOble OIIHOKU U He 0ojiee OJHOM Herpyooil OIIHOKH;

0) [IPU HAJIMYUHU OJHOH IPyOOH OIIMOKH M OJJHOTO-ABYX HEJOUETOB;

B) IIPH OTCYTCTBHH I'PYOBIX OIIHOOK, HO IIPH HATMYUH OT ABYX JI0 YeTHIPEX (HETPyOBIX) ONIHOOK;
T) IIPHU HATMYUHU TPeX HerpyObIX oMMOOK U He 0ojiee TPEX HEJOUYETOB;

1) IpH OTCYTCTBUHU OIIMOOK, HO IIPU HAIMYHH YETHIPEX U O0jiee HeJOUETOB;

e) €CJIH BEPHO BBIIIOIHEHO 00J1ee IOJIOBUHBI 00bEMa BCeil paboTHhL

Huskuii ypoBeHb (0TMeTKa «2») CTaBUTCS, KOIAa YHUCIO ONMIHOOK IMPEBOCXOIUT HOPMY, IIPH KOTOPOH
MOJKeT OBITH BBICTaBJI€HA IIOJIOKUTEIbHAS OI€HKA, WIH €C/IH IPaBUIbHO BBIIOJHEHO MeHee IOJOBHHBI BCEl
paboTHI.

OneHka MUCbMEeHHOI PadoThI N0 PellleHHI0 TeKCTOBBIX 3a1a4

Beicokuii ypoBeHb (0TMeTKa «S5») CTaBUICS B TOM ciydae, KOTJa 3ajada pelleHa IIPAaBWIBHO: XOJ
pelleHus 3aJa4d BEPEH, BCe JEHCTBHUS U IpPeoOpa3oBaHUS BBIIOJHEHB BEPHO M DPAlHOHAIBHO, B 3ajade,



penaeMoii ¢ BOIIPOCAMH HJIM MOSCHEHHSAMH K AEHCTBHUSAM, JaHbI TOYHBIE M NpPaBWIbHBIE ()OPMYIHPOBKH; B
3ajja4e, pelIaeMOll C IIOMOIIbI0 YpaBHEHHS, JaHbl HEOOXOIUMBble IIOSCHEHHS, 3alliCH IIPABIJIBHEL,
PacCIOJIOKeHbl IIOCIEN0BAaTENbHO, JaH BEPHBI M HCYEPHBIBAIOIIHMI OTBET Ha BOIIPOCHI 3aJa4yy; cIelaHa
IIpOBepKa peleHus (B TeX caydasx, Korja 3To Tpedyercs).

IToBbIlIeHHBIH YPOBeHb (0TMeTKa «4») CTaBUTCS B TOM CJIydae, €CIIH IIPU IIPABIIBHOM XOJI€ PEeIIeHUs
3a7jaud JOIyIEeHa O/{HA HerpyOas onmMOKa WIH IBa-TPH HEJOUETA.

Ba3oBblil ypoBeHb (0TMeTKa «3») CTABUTCS B TOM CIIy4ae, €CIIH XOJ] PEIeH s MPaBHIbHBIN, HO:

a) JOIyIlleHa oJjHa rpy0Oas omudKa U He 6ojiee OJHOH HETPYOOil;

0) JgomyiieHa ojiHa rpy0as ommoKa H He 6ojIee IBYX HEJOUYETOB;

B) JIOIYILIE€HBI TPHU-UETBIPEe HETPYyOble ONTHOKU IIPU OTCYTCTBHH HEIOUETOB;

T) JOIyIIeHO He Oollee IByX HETPyObIX OMMOOK U TPEX HEIOUYETOB;

1) TIPH OTCYTCTBHH OIIMOOK, HO IIPU HAIHYIUH 00Jiee TPEX HEAOUETOB.

Husknii ypoBeHb (0TMeTKa «2») CTaBUTCS B TOM CJIy4ae, KOrJa YUCIO OMIHOOK IPEBOCXOIUT HOPMY,
IIPH KOTOPOI MOKET OBITh BBICTAB/IEHA MOJIOKUTEIbHAS OlleHKa. [IpuMedanus.

1. Otmerka «5» MOXET OBITH IIOCTABJIEHA, HECMOTPA HAa HAJIMYHE OIIMCKH HIH HeI04€éTa, eCIIH
YYCHHK Jja]I OPUTHHAIBHOEC PEIICHHUE, CBHACTEIIBCTBYIOIIEE O €I'0 XOPOIIEM MAaTEMATHYICCKOM PA3BUTHH.

2. TlomoxurelbHas OTMETKa «3» MOXET ObITh BBICTaBI€HA YUEHHKY, BBIIOTHHBIIEMY PaboOTy He
IIOJTHOCTBIO, €CJIH OH 0€30IIMO0YHO BBIIOIHUII O0jIee IT0JTOBUHBI 00BEMa BCEl paOOTHI.

OneHka KOMOHHHPOBAHHBIX MHCbMEHHBIX Pa00T 10 MaTeMaTHKe

ITnceMeHHas paboTa [0 MaTeMaTHKe, ITO/JIeKalllasi OLEHHBAHHIIO, MOKET COCTOSTh U3 3a7ad U IIPUMEDPOB
(xkoMOmHHpOBaHHAs paboTa). B 3TOM ciydae mpemnogaBarelb cHadada JaéT IPeABAapPUTEIbHYIO OLEHKY KakI0H
4acTH paboTHl, a 3aTeM OOIIYI0, PYKOBOJCTBYSCH CII€AYFOLIIM:

a) eci 00e 9acTH padoTHl OLIEHEHBI OJUHAKOBO, TO 3Ta OIEHKA JOJDKHA OBITH OOMIEH Ui BCeH
PpaboTEI B LIENIOM;

0) eclm OTMETKH YacTel pa3HATCA Ha OJUH Oallll, HallpUMep, JaHbl OTMETKHU «5» U «4» WIH «4» U «3» U
T. II., TO 32 paboTy B LIEJIOM, KaK IIPaBWIO, CTaBUTCA HU3IIAA U3 ABYX OTMETKH, HO IIPH 3TOM YYUTBIBAETCS
3HAYCHHE KaKJOH U3 YacTel paboThl;

B) HHU3MIAS U3 JABYX JAaHHBIX OTMETKH CTaBHTCS M B TOM ClIydae, €CIH OJHA 4acTh PabOThI OIl€HEHa
daiwoM «5», a apyrasgs — 0awioM «3», HO B 3TOM cllydae IIPeIojaBareilb MOXKET OLIEHUTh TaKyl padoTy B
1IeJIOM 0aJIlIoM «4» IIPH YCIOBHH, 9TO OILIEHKA «5» IIOCTaBJIEHA 3a OCHOBHYIO 9acTh PaOOTHI;

T) €CJIH OJIHA U3 YacTel paboThl oIfeHeHa 0auioM «5» WIH «4», a aApyras — 6awioM «2» Wik «1», To 3a
BCIO pabOTy B IIEJIOM CTaBUTCA Oaill «2», HO IIpernojaBaTellb MOKET OLEHUTh BCIO padboTy OawioM «3» IpHU
YCIIOBHH, YTO BBICIIAS U3 IBYX JAaHHBIX OLIEHOK II0CTAaBJIEHA 32 OCHOBHYIO YaCTh Pa0OTBHI.

HpuMeanue. OcHoegrotl cuumaemcesa ma 4acniv p(I6OIIlbI, Komopasa exirvaeni 60.-'Ibllvllll7 no 06’béMy uiu
H(Ill60.~7€e GAJCHBIL NO 3HAYEHUIO mamepuail no Usydaemovbim memavi npocpavimol.

OneHka TeKyHIMX HHCbMeHHBIX padoT (caMmocTodTenbHas paboTa, 3a4eT IO TEOPHH, 3a4eT II0
IIpaKTHUKe, TecT, MaTeMaTHYeCKHH JUKTAHT, YCTHBIH CYeT, MpaKThdeckas paboTa, JoMamIHAsd padorTa,
HCCIIeoBaTelbCcKasl paboTa)

IIpu oneHKe MOBCENHEBHBIX O0YJAOIINX Pa0dOT 10 MaTeMaTHKe YYUTeNIb PYKOBOACTBYETCS yYKa3aHHBIMHU
HOPMaMH OLIEHOK, HO YYHTBHIBAE€T CTEIIEHb CAMOCTOSTEIbHOCTH BBIIIOIHEHHS paboT ydallUMHCS, a TaKke To,
HACKOJIBKO 3aKPEIUIEH BHOBb H3y4aeMbIi MaTepHall.

OOyuamue DHCHbMEHHblE pa0OThI, BBIIIOJHEHHbIE YYAalIIUMHCS BIOTHE CAMOCTOSTEIBHO C
[IPUMEHEHHEM paHee H3YUYEHHBIX U XOPOIIO 3aKPEIUIEHHBIX 3HAHUH, OLIEHUBAIOTCS TaK K€, KaK U KOHTPOJIbHBIE
PpaboTHL

Oolyuammue MICbMEHHbIE Pa00ThI, BHIIOTHEHHBIE BIIOJTHE CAMOCTOSTENBHO, HAa TOJIBKO YTO H3ydeHHbIE
U HEJJOCTATOYHO 3aKPEILIEHHBIE IIPaBIIa, MOT'YT OLIEHUBATHCS HA OJUH OaJlll BBIIIE, YeM KOHTPOJIbHBIE PaOOTHI,
HO OIIEHKA «5» U B 3TOM CJIy4ae BBICTaBJIETCS TOJIBKO 32 0€3YKOPHU3HEHHO BBIIIOJIHEHHBIE PAa0OTHL.

ITncbMeHHbIe Pa0oThI, BBIIOJIHEHHBIE B KJIacce C MPeABapUTEIbHBIM Pa300poM HX IIOJ PYKOBOJCTBOM
yUUTENs, OIEHHBAIOTCS HAa OAMH Oa/ll HIDKE, YeM 3TO IIPeIyCMOTPEHO HOPMAMH OIIEHKH KOHTPOJIBHBIX
MMUChMEHHBIX padoT. Ho 6e3yKOPU3HEHHO BHINIOJIHEHHAs pab0Ta U B 3TOM CIIy4ae OLIEHUBAETCS 0aliioM «5».

Jdomaniane nucbMeHHBIe Pa00ThI OLIEHUBAIOTCS TaK e, KaK KJIacCHas paboTa 00yJaroniero xapakTepa.

Hopmbl onleHOK MaTeMaTH4eCKOr0 JHKTAHTA, YCTHOTO cYeTa, CAMOCTOSITe/IbHBIX Pa0OT M TeCTOBBIX
padoT BBICTABJ/IsIeTCS ¢ Y4eTOM YHCJIA BePHO PellleHHbIX 3a/IaHHM:

Brbicokuii ypoBeHb (OTMETKA «5»): YHCIO BEPHBIX 0TBETOB -100%.



IToBbINIEeHHBIH YPOBEeHDb (OTMETKa «4»): YHCIIO BEPHBIX 0TBETOB -80%+199,9%.

Ba3oBblil ypoBeHb (OTMETKa «3»): UHCIIO BEPHBIX 0TBETOB-60%+1-80%.

Huskmnii ypoBeHb (0OTMeTKa «2»): YHUCIIO BEPHBIX OTBETOB MeHee 60%.

HopMbl 0LleHOK YCTHOIO O0TBeTa, 3a4eTa M0 TeOPHH, NPAKTHYeCKOH PadoThl, HccaeJ0BaTeIbCKOM
padoThl, JOMalIHeH KOHTPO/JIbHOM PadoThl M JoMalIHell padoThI:

Bbicoknii ypoBeHb (OTMETKa «5») BBICTABISETCS, €CIH yJYAIIMICS: IOCIEI0BAaTEeIbHO, YETKO, CBS3HO,
000CHOBAHHO U 0€301IM00YHO H3IaraeT y4eOHbIN MaTepHall; JaeT OTBET B JIOTHYECKOH II0CIe10BATEIbHOCTH C
HCIIO0JIb30BaHUEM IIPHHATON TEPMHHOJIOIUH; I10Ka3bIBaeT IMIOHMMAaHHE CYIIHOCTH PaccCMaTPHBAEMBIX IOHSATHH,
SBICHUH U 3aKOHOMEPHOCTEH, TEOpHil, B3aUMOCBS3€H; yMeeT BBIIENATh IJIABHOE, CaMOCTOSTEIBHO
MIOATBEP/KAAaTh OTBET KOHKPETHBIMH IIpHMepaMH, (pakTaMH; CaMOCTOSITETbHO aHAIM3UPYeT H 0000Imaer
TEOPeTHUECKUH MaTepHal; CBOOOJHO YCTaHAaBIMBAaeT MeXKIIpeIMeTHble (Ha OCHOBE paHee NPHOOPETEHHBIX
3HAHUI) U BHYTPUIIPEIMETHBIE CBSA3H; YBEPEHHO U 0€30MMO0YHO IPUMEHSET MOTYIeHHbIE 3HAHUS B PEIICHUH
HOBBIX, paHee He BCTPEYABIIHUXCS 3aJa4; PAIlHOHATBHO HCIOIb3YyeT HAIJSOHBIE MOCOOMS, CIpPaBOYHEIE
MaTepHaibl, YIeOHUK, OIOTHUTEIbHYIO TUTEPATy Py, IEPBOUCTOYHUKH; IPUMEHSET YIIOPSA0YEHHYIO CHCTEMY
YCIOBHBIX 0003HA4YeHHIl IPU BEIE€HUH 3alllCel, COMPOBOKIAIOIINX OTBET, HMeeT HeOOXOJIMMble HaBBIKH
paboThl ¢ mpuOOpaMH, depTeKaMHU, cXeMaMH H IpadHKaMH, COIMYTCTBYIOIIUMH OTBETY; AOIYCKaeT B OTBETE
HEeJI0YETHI, KOTOPHIE JIETKO HCIIPABISET 110 TPEOOBAHUIO YIUTEIIL.

IloBbImeHHbINH YPOBeHb (OTMETKa «4») BBICTABISETCS, €CIIH YYallHiicsa: IMOKa3bIBaeT 3HAHHE BCETO
U3Y4eHHOTO Y4eOHOTO MaTepHaja; JaeT B OCHOBHOM IIPABIUIBHBIM OTBET, Y4eOHBIN MaTepHal H3jaraeT B
O00OOCHOBAHHOH  JIOTHYECKOH  IIOCJIE€JOBATEIbHOCTH C IIPHBENECHHEM KOHKDPETHBIX IIPUMEPOB, IIPH 3TOM
JIOITYCKAaeT OJJHY HErpyOyr0 OLIHOKY WIH He 0ojiee IBYX HEJJOYETOB B HCII0JIb30BAaHUH TEPMUHOJIOTHH Y4eOHOT O
IpeaMeTa, KOTOPble MOKET HCIIPABUTh CaMOCTOSTENIBHO; aHATH3UPYET U 000011aeT TeOpeTHIECKHI MaTepHal;
coO/Ir0ZlaeT OCHOBHBIE IIpaBHIa KYJIBTYPHl YCTHOH peYH; IPUMEHSET YIOPSNOUYEHHYIO CHCTEMY YCIIOBHBIX
0003HaUYeHUI IIPU BEJIEHUH 3aIHCEH, COIPOBOKIAOIINX OTBET;

Ba3oBblil ypoBeHb (0TMETKA «3), BBICTABISETCS, €CIIH YJalHIcA: IEMOHCTPUPYET YCBOEHHE OCHOBHOTO
coJiep;KaHus y4eOHOro MaTepHalia, HMeeT IIpo0eiibl, He MPENITCTBYIOIUE JalbHEHIIEMY YCBOSHHIO Y4eOHOT O
MaTepuaia; IPUMEHSET IIOJIyYeHHble 3HAHUS IIPH OTBETE Ha BOIIPOC, aHAIH3€ IPEIOKEHHBIX CHTYaIUi I10
oOpasly, [OIycKaeT OIMMOKH B HCIIOJIB30BAHUHM TEPMHHOIOTHHM Y4eOHOIO IIpeAMeTa; II0Ka3bIBaeT
HEJOCTaTOYHYI0 C(OPMHPOBAHHOCTD OTAEIBHBIX 3HAHHH U YMEHHIi; BBIBOABI M OOOOIIEHUS apryMEHTHPYET
c1abo, AOMycKaeT B HUX OMIMOKH; 3aTPYAHAETCS MpH aHamn3e U 0000IIeHHH y4eOHOro MaTepHana; daeT
HEIOJIHbIE OTBETHl HAa BOIMPOCH YUHTEIS MM BOCIPOH3BOOUT COAEpKAaHHE paHee MPOYUTAHHOTO Y4eOHOro
TeKcTa, c7a00 CBA3aHHOTO C 3aJaHHBIM BOIPOCOM; HCIIOIb3yeT HEYHOPSAOYEHHYIO CHCTEMY YCIOBHBIX
0003Ha4YeHNH IIPU BEJIEHUH 3aIHCEH, COIPOBOKIAIOIIUX OTBET.

Kputepun BbIcTaB/IeHHSI OLeHOK [0 MaTeMaTHKe B INPOIEHTHOM COOTHOLICHHH BBINOJIHEHHS
padoThI:

OTMeTKa KoHnTpoabHas padora CamocrosiTe/IbHas 3ader nmo Teopuu JJomamnsas
IIpoBepouHas paGoTta KOHTpoO.IbHasI padoTa
CamocTosiTeIbHasE padoTa Tect IIpakTH4eckasi padoTa
3ayveT M0 NMPaKTHKe MaremaTH4yecKHH Jomamnsisi padoTa
AHKTAHT YCTHBIH cYeT HccnenoBarenbckas
padota

1-2 0%-50% 0%-60% 0% - 70%

3 50% +1-70% 60% + 1 —80% 70% + 1 —85%

4 70% + 1 —90% 80% +1-99,9% 85% +1-99,9%

5 90% + 1 —100% 100% 100%

OTMeTKH 3a He3aBHCHMBIE JTHATHOCTHKU U AIMHHHCTPAaTHBHBIE KOHTPOJIbHBIC pa60TI>1 BBICTABJIAIOTCA ITO
Hpe)IHOH(eHHOﬁ IIKaJI€ K KOHKPETHBIM BHJIaM paﬁoTbI.

HpOMe)KYTO‘IHa}[ aTTECTAalluA IIPOBOJUTCA Ha OCHOBE CpeZIHerO)IOBOﬁ OICHKH.



IL1an MeponpusTHH B paMKax peaaus3anuu IIporpaMMbl BocnuTaHHUs.

No Mepomnpusrue OTBETCTBEHHBIHN Cpoku IIpumeqanue
/ MpoBeeH

i us

1 IIpoBenenue mxoabHOro 3Tana BecOIIl by3maxkos IL.A OKTSI0Pb
2 | JIHu OTKpPBITHIX JBepei MU HHUCTPALUI HOSIOPb
3 IloaroToBKa K OJIMMITHAIaM By3maxkos ILA. CEHTA0pPb

- Mai

4 | IlpenMeTHas Henens Bby3maxkos ILA. ®DeBpalib




10 KJIACC

Ne
n/n

HaunmeHoBaHHe Pa3aejioB H TEM
nporpaMmabl

MHO0KeCTBO JIeHCTBUTEIBHBIX THCE.
MHuorowieHsl. ParinoHaapHble YPaBHEHUS U
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
YpaBHEHHU

Oyukiun U rpadukn. CteneHHas G YHKITHS C
IeJTBIM [TOKa3aTeIeM

ApudmeTHaeckuii KOpeHb N-0H CTEIICHH.
HWppanuoHanbHble YpaBHEHUS

ITokasaTenbHas GpyHKImS. [loKka3aTenbHbIe
ypaBHEHHS

Jlorapugmirdeckas ¢ yHKITHS.
JlorapudMirdeckie ypaBHEHHS

TpuroHOMeTpHIECKHE BRIPAKEHUS H
ypaBHEHHUS

IlocnenoBaTeIbHOCTH U IIPOTrpeECCHH

HemnpepsiBHble GyHKITHH. [Ipon3BOIHAS

IIoBTOpEHUE, 006001IEHHE, CHCTEMATU3ALIHS
3HAaHHH

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

TEMATHYECKOE ILLTAHUPOBAHHE

KoamnyecTBo 1acoB

_— WMMMMH;ran paboret
24 1
12 1
15 1
10 1
18 1
22 1
10 1
20 1
5 2

136 10 o

IIpakTHYecKHe

Di1eKTpOoHHbBIE (U (PPOBHIE)
o0pa3oBaTejbHbIEe PeCypchl

https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

https://skysmart.ru/
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https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/




11 KJIACC

Ne
n/m

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

HaumMeHoBaHHe pa3aesioB H TeM
MpOTrpaMMbI

HccnenoBanne (QyHKIUIH ¢ TOMOIIBIO
MIPOU3BOAHOMN

IIepBoOoOpa3Has U HHTETPall

I'paduky TPHTOHOMETPHYECKUX () YHKITHI.
TpuroHomeTpuyecKkne HepaBeHCTBA

HWppaiioHaIbHbIE, TIOKa3aTelbHbIE U
Jorapu(MHUIECKHEe HEPaBEHCTBA

KowmIuiekcHbIe 9Hciia

mmggmzm H EIbIC YHUCIIa

CHcTeMBI pallHOHATIBHbIX, HPPAlHOHATBHBIX
MOKa3aTeIbHbIX U JIOTapH()MHIECKUX
YpaBHEHHI

3aaun ¢ mapaMeTpaMH

IloBTOpEHHE, 0000IIEHHEe, CHCTEMAaTH3 AU
3HAHHH

KoanuecTBo 4acoB

Bcero

22

12

14

24

10

10

12

16

16

136

KoHTpo/bHbIE
padoThI

10

IIpakTHYecKne
padoThI

JjieKTpOHHBIE (HH(PPOBHIE)
ob0pa3oBaTe/IbHBIE PeCyPChI

https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

https://skysmart.rw/ https://ege.sdamegia.ru/
https://resh.edu.ru/subject/51/

https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/




IIOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC

Ne
n/m

10
11

12

13

14

15

16

17
18

19

20

21

22

23
24

Tema ypoka

MHoKecTBO, OII€pPAI[HH HaJd MHOXECTBAMH H HX CBOICTBa

Jluarpammel Ditnepa-BeHHa
[IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO amliapara s
peleHus 3agayq

ParonanpHble uncia. OObIKHOBEHHBIE U JeCATHIHbIE
IpoOH, IPOIEHTHI, 6eCKOHEYHBIE TIEPHOAHMIECKHE TPOOH

ParonanpHbie uncia. OObIKHOBEHHBIE U JECATHIHbIE
IpoOH, IPOIEHTHI, 6eCKOHEUHbIE TIEPHOAMIECKHE TPOOH

[IpumeneHue qpoOel U IIPOLIEHTOB UL PENICHUS
IIPHUK/IAIHBIX 337a4

IIpumenenue qpoOel U IPOLIEHTOB VIS PEIICHUS
IIPUKJIAIHBIX 3a7a4

I[eﬁCTBHTeHBHBIe yrcia. PamponanbHbIE H
HppalTHOHAIbHBIC YHCIIA

ApHdMeTHIECKHE OIePaIHU C AeHCTBHTETBHBIMI
qHCIIAMH

Monyip AeliCTBUTEIBHOIO YHCIIa U €T0 CBOMCTBA

[TpuGITIKEHHBIE BEIYHCIIEHUS, IPABHIa OKPYTIICHHUS,
IPUKH]IKA U OIleHKA Pe3yIbTaTa BEIYHCIICHHI

OCHOBHBIE METO/IbI PENIEHHS NETbIX H JPOOHO-
palMoOHaIBHBIX YPAaBHEHHI U HEPABEHCTB

OCHOBHBIE METOJIBI PEHICHHUSA LEIIBIX H )1p06H0-
PadHOHAIBbHBIX ypaBHeHPH‘;I H HEPABCHCTB

OCHOBHBIE METO/IbI PENIEHHS LENbIX H JPOOHO-
palMoOHAIBHBIX YPAaBHEHHI U HEPABEHCTB

MHoro4wieHsl OT OHOM IlepeMeHHOMN. [[eneHue
MHOTO4JIeHa Ha MHOT'O4JIeH ¢ ocTaTKoM. Teopema besy

MHOTOWIEeHHI C IIeJbIMU K03 uimenTamu. Teopema
Buera

PemieHne cucreM TMHENHBIX YPaBHEHHI
Pemenue cucteM JTHHEHHBIX YPAaBHEHHI

Martpuia CHCTEMBI IHHENHBIX YpaBHEHUH. OIpeaenuTeb

MaTPHIIBI 2X2, er0 TeOMEeTPUYIECKUI CMBICT U CBOMCTBA;
BBIYHUCIIEHHE €T0 3HAUYEHHS

Ormpeaenurens MaTPHIIBI 2X2, €r0 TeOMETPUYECKUI CMBICTT

H CBOﬁCTBa; BBIYHCIICHHUE €T 0 3HAYCHHA

[IpumeHeHHe onpeaenuTeNs A1 PEIIeHUS CHCTEMbI
JIMHEWHBIX YPaBHEHMIT

Pemenne mpuKiIaIHBIX 3a4a4 ¢ IOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHHIT

Pemenne mpuKiIaIHBIX 3a4a4 C IIOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHMIL

"PaimonanpHbIe YpaBHEHUS U HepaBeHCTBA. CHCTEMBI

KoandyecTBo 4acoB

Bcero

KoHnTtpo
JbHBIE
padoThI

Bocourarenn
HBINA
KOMIIOHEHT
coJep:KaHHs
NPOrpaMMblI

OOYXKIeHUE
IIKOJIBHUKOB
co0monaTh Ha
ypoKe
OOIIETIPHUHSATHI
€ HOPMBI
IIOBE/ICHHUS,
IIpaBHIIa
0oOIlIeHus co
CTapLINMH
(yautensiMu) u
CBEPCTHHKAMH
(mIKOIBHUKAM
1), TIPUHITUTIBI
y4aeOHOH

JTU CLTUTLTHHBI
51
caMOOpraHu3a
103150

.

IIpUBJIEY
eHue
BHHMAaHUS
IIKOJIBHUKOB K
I[EHHOCTHOMY
aCIIEKTY
H3y4aeMbIX Ha
ypoKax
SIBJICHHII,
OpraHH3aIsL
HX paboOTHI C
I1OJIy4aeMOi
Ha ypoKe
COLIHATIBHO
3HAYUMOIL
uH} opMarueit
HHUIIUUPOBAH
ue ee
00CYKIIeHHS,
BBICKA3bIBAHUS
YYaITUMHUCS
CBOETO
MHEHH4 110 ee
IIOBOJY,
BBIPaOOTKH
CBOETO K HEH



25

26

27

28

29
30
31

32

33
34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

JIMHENHBIX ypaBHeHU" KoHTponbHasg padoTta Ne 1
OYHKIIHA, CIIOCOOBI 3aJaHU (YHKITHH. B3auMHO
obpatHble GyHKIMH. KoMIo3uIms (yHKITHI

I'padux GpyHKIHH. DIeMeHTapHbIe IPeoOpa30BaHHIL
rpaduKoB QyHKITHIT

OG61acTh onpeeneHnus H MHOKECTBO 3HAYCHUH (QYHKIIHH.
Hymu ¢ynkim. IIpoMeXyTKH 3HaK TOCTOSHCTBA

YétHple n HeU€THBIE QyHKIHH. [leproandeckue GpyHKIHH.

ITpoMeXyTKH MOHOTOHHOCTH (pYHKITHH

MaxkcuMyMbl H MUHUMYMBI G yHKITMH. Hanbomsiee u
HaHMeHblIllee 3HaUeHne (PYHKIHH Ha POMEKYTKE

JIuHeltHas, KBaApaTHIHAS U JPOOHO-THHEeNHHas () YHKITHH
DlIeMeHTapHOe HCCIIeJOBAaHHE U MTOCTPOeHHE TPaHKOB
9TUX (QYHKITHI

DlIeMeHTapHOe HCCIIeJOBAHHE U ITOCTPOEHHE TPadHKOB
3TUX (YHKITHI

CreneHsp ¢ LeIbIM IT0Ka3zaTeiieM. burom HeroToHa
CremneHsp ¢ LelIbIM IToKa3areineM. bunom HeroToHa
CreneHHas QYHKIUS ¢ HaTyPaIbHBIM U LEIbIM
noka3zateneM. E€ cBoiicTBa u rpaduk

"CrenenHas ¢pyHkims. E€ cBoiicTBa U rpadux"
KonrponbHas padora Ne 2

ApudmeTnuecKkuii KOpeHb HaTypaJbHOH CTENIEHH U €r0
CBOICTBA

ApudmeTnuecKkuii KOpeHb HaTypaJbHOH CTENIEHU U €T0
CBOICTBA

IIpeoGpazoBaHMs YHCIOBBIX BEIPAKEHHUH, COAEPIKALIUX
CTENEeHH U KOPHH

IIpeoOpa3zoBaHUs YU CIIOBBIX BHIPAKEHUH, COAEPKAITUX
CTEIEeHH U KOPHU

IIpeoGpa3zoBaHUs YHCIIOBBIX BBIPAKEHUH, COIEPKAITUX
CTEIEeHH U KOPHH

UppanmonaisHele ypaBHeHUS. OCHOBHBIE METOIbI
pelIeHus HPPAIOHATIBHBIX YPaBHEHHI
UppammonaipHble ypaBHeHHS. OCHOBHBIE METOIbI
pelIeHus HPPalOHATIBHBIX YPABHEHHI
WppanumonaisHele ypaBHeHU. OCHOBHBIE METObI
pelIeHHs HPPalMOHATIBHBIX YPABHEHHI

PaBHOCHIIbHBIE IT€pEXO/BI B PEIIEHHH HPPALHOHAIBHBIX
ypaBHEHU I

PaBHOCHIIbHBIE IT€PEXOBI B PEIIEHHH HPPALHOHAIBHBIX
YpaBHEHUH

PaBHOCHIIbHBIE ITepeX0/bl B PENIEHHH HPPALHOHAIbHBIX
YpaBHEHHUI

PaBHOCHIIbHBIE ITepeX0bI B PENIEHHH HPPALHOHAIBHBIX
yYpaBHEHUI

CBoiicTBa U rpaduK KOPHS N-OH CTeleHH KaK (QYHKITHH
00paTHOMH CTENEeHH ¢ HaTypaIbHBIM II0Ka3aTelleM

CBoiicTBa U rpaduK KOPHS N-OH CTeIeHH KaK (QYHKITHH
00paTHOH CTEIeHH ¢ HaTypaIbHBIM IIOKa3aTelleM

OTHOIICHHUS,
.

IIPHMEHe
HUE Ha ypOKe
UHTEPAKTHBHEI
X Gpopm
paboTEI
YYaLIUXCS:
HHTEJIEKTyall
BHBIX HI'D,
CTHUMYJIHP YOI
150:4
[I03HaBaTeIbH
VIO
MOTHBAIIHIO
IIKOJIBHHUKOB;
TUJAKTHIECKO
ro TeaTpa, rae
IIOJIy4E€HHbIE
Ha ypoKe
3HAHUS
O0OBIIPHIBAIOTC
B
TeaTPaJIbHBIX
IIOCTAHOBKAX;
JIIUCKYCCHI,
KOTOPBIE JArOT
yJalumcest
BO3MOKHOCTh
MIPpUOOPECTH
OTIBIT BEJIEHUS
KOHCTPYKTHBH
OT0 JTHAJIOTa;
TPYIIIOBOH
PpaldoThI WK
padoTEI B
mapax,
KOTOPBIE y4aT
IIKOJIBHUKOB
KOMaHIHOH
padote u
B3alMO/IENICTB
HIO C APYTHMH
JEeTbMH,
YPOKH- KBECTBI
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53
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37

58

59

60

61

62
63
64
65
66
67
68
69
70
71

72

73

74

75

76
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78

79

80

81
82

"CBolicTBa H rpadHK KOPHS N-0H CTEIIEeHH.
HppammonainsHele ypaBHeHHs" KoHTpoibHas padora Ne 3

CreneHb ¢ pallMoHAIBHBIM ITOKa3aTeIeM U €€ CBOWCTBA
CTeneHp ¢ palnoHaIbHBIM ITOKa3aTeIeM U €€ CBOHCTBA
CTeneHb ¢ pallioOHAIBHBIM IIOKa3aTeIeM U e€ CBOWCTBA
IToka3arenpHast GYHKIHS, €€ CBOHCTBA H rpad)uK

Hcnomp3oBanue rpaguka GyHKIIUH IS pelIeHUS
YPaBHEHHU I

Hcnonp3oBanue rpadika GYHKIUH IS pelIeHHA
YPaBHEHHI

IlokazaTenbpHBIE YPaBHEHUA. OCHOBHBIE METO/IbI PEIICHUA
IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

IlokazaTenpHBIE YPaBHEHHUA. OCHOBHBIE METOJIbI PEIICHUA
IIOKa3aTCJIIbHbBIX ypaBHeHI/Iﬁ

IIokazaTenbHbIE YPaBHEHHUA. OCHOBHBIE METO/IBI PEUICHUA
IIOKa3aTCJIIbHbIX ypﬂBHeHI/Iﬁ

"TToka3atenbHas GyHkius. [TokazaTenbHbIE YpaBHEHUS "
Kontponbsuas padora Ne 4

Jlorapugm gncia. CBoicTBa Jorapudma

Jlorapudwm gmciaa. CBoiicTBa Torapudma

Jlorapudm gnciaa. CBoiicTBa Torapudma

JlecsTUYHBIE U HaTypaTbHbIE JTOTapH (MBI

JlecSTHYHBIE H HATYpaIbHBIE TOTapH (MBI
[TpeoGpa3oBaHue BBIPaKEHUH, COAEPIKAIINX JTOTapH (MBI
[IpeoGpa3oBaHue BEIPAKEHUH, COAEPIKAIUX JTOTapH(HMBI
[TpeoGpa3oBaHue BBIPaKEHUH, COAEPKAIIUX JTOTapH (MBI
Jlorapudmudeckas ¢ yHKIHS, €€ CBOHCTBA U rpaduk
Jlorapudmudeckas GyHKIHS, €€ CBOICTBA U I'paduk

Hcnonp3oBanue rpaduka GyHKIUU IS PelIeHUST
YpaBHEHUI

Hcnonp3oBanue rpaduka GyHKIUU 1S PelIeHUI
YPaBHEHU U

Jlorapudmudeckue ypaBHeHHS. OCHOBHBIE METOJIBI
penreHus JorapupMHIECKIX YPaBHEHHH

Jlorapupmudeckue ypaBHeHHS. OCHOBHBIE METOJIBI
pelIeHns Jorapu(pMUIECKHX YpaBHEHHI

JlorapupMudeckue ypaBHeHHS. OCHOBHBIE METOJIBI
PelIeHNs Jorapu(pMUIECKHX YPaBHEHHT

PaBHOCHJIbHBIE IIEPEXOBI B PEIIEHHH JIOT apH(PMUIECKIX
YPaBHEHU

PaBHOCHITbHBIE TT€PEXO/IBI B PEIIEHUH JTOTapH(MHUIECKHX
YPaBHEHUI

"Jlorapupmudeckas ¢pyHkIus. Jlorapudmmdeckue
ypaBHeHHA" KoHTponpHas padora Ne 5

CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIIOBOT O
apryMeHTa

CuHyc, KOCHHYC, TAHT€HC U KOTAHTEHC YHCIIOBOT O
apryMeHTa

APKCHHYC, apKKOCHHYC ¥ apKTaHT €HC YHCIIOBOTO

Pt |t | |

ok |ttt et |t | | et | e |k [ e
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84
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98
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101
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108
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110
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112
113
114
115
116

apryMeHTa
APKCHHYC, apKKOCHHYC H apKTaHT €HC YHCIOBOTO
apryMeHTa

TpuroHomeTpuueckas OKpYKHOCTb, OIIpe/IeIeHHe
TPUTOHOMETPHIECKUX (YHKIHI THCIOBOTO apryMeHTa

TpuroHomeTpIdeckast OKpyKHOCTb, OIpe/Ie/IeHHe
TPHTOHOMETPHUIECKHX (HYHKIIUI YHCIOBOTO apryMeHTa

OCHOBHBIE TPHTOHOMETPHYECKHE (HOPMYIIBI
OCHOBHBIE TPHTOHOMETPHYECKHE (HOPMYJIBI
OCHOBHBIE TPHTOHOMETPHUYECKHE (OPMYJIBI
OCHOBHBIE TPHTOHOMETPHUECKHE (POPMYITBI
[IpeoGpazoBaHye TPUTOHOMETPHYECKUX BBIPAKEHUIH
IIpeoOpa3zoBaHuEe TPUTOHOMETPHUYECKUX BBIPAKEHUI
IIpeoOpa3zoBaHue TPUTOHOMETPHUYECKUX BBIPAKEHUI
IIpeoOpa3zoBaHue TPUTOHOMETPHUYECKUX BBIPAKECHHUI
Pemenne TpUrOHOMETPHUUECKUX YPaBHEHUH
Penienne TpUrOHOMETPHUUECKUX YPaBHEHUH
Pemenne TpUroHOMETPHUECKUX YPaBHEHUH
Pemrenne TpUrOHOMETPHYECKUX YPAaBHEHHH
PelieHne TpUTOHOMETPHYECKHX YPaBHEHU I
PelieHne TPUTOHOMETPHYECKHX YPaBHEHHU
PelieHne TpUTOHOMETPUYECKUX YPaBHEHHU

"TpUrOHOMETPHYECKHE BBIPAKECHUS U
TPUTOHOMETpHUecKUe ypaBHeHUS" KoHTpollbHas padoTa
Ne 6

IlocnenoBaTeIbHOCTH, CIIOCOOHI 3aIaHHS
nocaeaoBaTeIbHOCTEH. MeTo 1 MaTeMaTHUeCKOM
HHIYKIIHH

MOHOTOHHBIE U OTPaHHYEHHBIE IIOCIIE0BATETHHOCTH.
Hctopus aHainza 6eCKOHEYHO MaJIbIX

ApudmeTnaeckasi Iporpeccus
I'eomeTpudeckas MpOrpeccus
beckoHeuHO yOBIBaromIasi reoMeTpUIecKasi Iporpeccus

CyMMa OeCKOHEYHO YOBIBAIOIIEH TeOMETPHYIECKOM
IIPOrPECCUHU

JIuHeHHBIN U S3KCIIOHEHIMAIBHBIN pocT. YucIo e.
@opMyia CI0KHBIX IIPOI[EHTOB

JIuHeHHBII 1 SKCIIOHEHIMAIBHBIN pocT. YucIo e.
@opMyia CI0KHBIX IPOI[EHTOB

Hcnonp3oBaHue IIPOTrpeECCHH I PEIIECHHUA PEAJIbHBIX
3aJav IIPUKIIAAHOI0 XapaKTepa

"IIocienoBaTenbHOCTH U Iporpeccuu” KoHTponpHas
padota Ne 7

HemnpepsiBHBIE (G YHKITHH U UX CBOHCTBA

Touka pa3peiBa. ACHMITOTHI TPa(UKOB ¢ yHKITHI
CBoiicTBa () YHKITHII HEIIPEPHIBHBIX Ha OTPe3Ke
CBolicTBa () YHKITHII HEITPEPHIBHBIX Ha OTPEe3Ke
MeTton HHTEPBAJIOB Ul pEIIEHUS HEPABEHCTB

[e—
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123
124
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128

129

130

131

132
133

134
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136

Meton HHTCPBAJIOB I PEIICHHA HEPABCHCTB
Meton HHTEPBAJIOB IS PEIICHUA HEPABEHCTB

[TprMeHeHHe CBOHCTB HEMIPEPBIBHBIX (DYHKIIUI I/
peleHns 3a1a4d

[TprMeHeHNe CBOHCTB HEIIPEPBIBHBIX (DYHKIIH I
pelIeHns 3a1a4q

ITepBast 1 BTopasi MPOH3BOAHbIE () YHKITHH
OrmpezeneHue, TeOMeTPUYECKUI CMBICIT IIPOU3BOJHOMN
Omnpenenenue, GU3HIECKUI CMBICT ITPOU3BOIHOM
YpaBHeHHEe KacaTeIbHOH K TpaduKy HYHKIHU
YpaBHeHHe KacaTeIbHOMH K rpad UKy QYHKITHH
[Tpon3BoHBIE IIEMEHTAPHBIX (HYHKIHH
[Ipou3BoJHEIE STeMEeHTapHBIX (PYHKITHIH
[IpousBogHAs CYMMBI, IPOU3BEIE€HHS, YACTHOTO U
KOMITO3HITHH (PYHKITHIH

IIpou3BogHas CYMMBI, IPOU3BEIECHHS, YACTHOTO U
KOMITO3UITUH (PYHKITHI

[Tpou3BOAHASA CYMMBI, IPOU3BEIEHUS, YaCTHOTO U
KOMITO3HITHH (DYHKITHI

IToBTOpEHHE, 0000IIEHHE, CHCTEMATH3ALIHS 3HAHUH :
"YpaBHeHUA"

HTtoroBas KOHTpOJbHAS paboTa
HTtorosas KOHTpOJbHas paboTa

IIoBTOpEHUE, 0000IIEHHE, CHCTEMATH3ALIMS 3HAHUI :
"YpaBHeHUA"

IToBTOpEHUE, 0000LIEHHE, CHCTEMATH3ALIHsl 3HAHU :
"OyHKIUH"
IIoBTOpEHUEe, 0000IIEHHE, CUCTEeMAaTH3AIUs 3HAHHIT

OBLIEE KOJIMYECTBO YACOB IIO ITPOIPAMME

136



11 KJIACC

Ne
n/m

10

11

12

13

14

16

L7
18
19

20

21

22
23

Tema ypoka

[IpuMeHeHHe MPON3BOIHON K HCCIEOBAHHIO (YHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHHe MPOU3BOIHON K UCCIIEI0BAHHIO (QYHKIIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBEI

[IprMeHeHHe MPON3BOIHON K HCCIe0OBAaHHIO (DYHKIIUH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMmeHeHHe MPOU3BOIHON K HCCIE0BAHUIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMEBI

[IpuMmeHeHHe MPOU3BOIHOM K HCCIeA0BaHNIO (PYHKIHI Ha
MOHOTOHHOCTH H 3KCTPEMYMBI

[IpumeHeHHe MPOU3BOIHOM K HCCIeA0BaHNIO (PYHKIIUIH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenne HauOoIbIIETO H HAMMEHBIIETO 3HAYCH U
HEeIpPephIBHON (DYHKIIUH Ha OTpe3Ke

Haxoxnenne Han0oIbIIEr0 U HAMMEHBIIIETO 3HAYCHHS
HeNpepbIBHON (QYHKIIHH Ha OTpe3Ke

Haxoxnenne Han0oIbIIEr0 U HAMMEHBIIETO 3HAYEHH S
HeNpepbIBHON (QYHKITHH Ha OTpe3Ke

Haxoxnenne HanOoIbIIEr0 U HAUMEHBIIIETO 3HAYCHHS
HeNpepbIBHON (YHKITHH Ha OTpe3Ke

Haxoxnenne HauO0IbIIET0 1 HAUMEHBIIETO 3HAUYEH U
HepPepbIBHON (DYHKIIUU Ha OTPe3Ke

HaxosxneHne HanOoIbIIEr0 U HAMMEHBIIIETO 3HAYCHHS
HeIpephIBHON (DYHKIIMH Ha OTPe3Ke

IIpumeHeHNe MPOU3BOIHON JIUISI HAX 0KIE€HHS HAWTYUIIEeTO
pelIeHNs B IIPHUKJIAIHBIX 3aa4ax

IIpumeHeHNe IPOU3BOIHON ISl HAX0KI€HHS HAWIYUIIero
pelIeHus B IPUKJIAJHBIX 33/1a9ax

IIpumeHeHNe IPOU3BOIHOM U OIIPEIEIeHUS] CKOPOCTH H
YCKOPEHHUS IpoIiecca, 3aJaHHOT0 (OpMYIOH WK
rpadguxom

IIpumenenmue MPOU3BOIHOM UL OIIPEIEIEHHS] CKOPOCTH U
yCKOpeHHS Ipoliecca, 3aJaHHOTO (hopMyIIoit Ml
rpaduKoM

Kommosurms ¢ yHKITHit

Kommo3urus ¢ yHKITHit

Kommosurms ¢ yHKImit

I'eomeTpuueckue 00pa3pl ypaBHEHHH Ha KOOPAUHATHON
IIJIOCKOCTH

I'eoMeTpudyeckue 006pa3bl ypaBHEHUH HA KOOPAUHATHOH
IIJIOCKOCTH

"HUccnenoBanue (GYHKIHI ¢ TOMOIIBIO IIPOH3BOTHOM "
KontponbHas padora Ne 1

IIepBooGpa3Has, OCHOBHOE CBOMCTBO IIEPBOOOPA3HBIX

KoandecTtBo 4acoB

Bcero

KoHnTtpo
JIbHBIE
padoThI

Bocnurareianb
HbIHN
KOMIIOHEHT
coepKAHHSA
MPOrpaMMbI

OOYyXAeHUE
ITKOJIBHUKOB
co0iro1aTh Ha
YpOKe
OOIIEIPHUHSTHI
€ HOPMBI
IIOBEJICHHUS,
IIpaBUIA
00IIEHUSA CO
CTapLINMH
(yautemsiMu) u
CBEPCTHHKAMH
(IIKOTbHUKaM
1), TIPUHITHIIBI
y4eOHOI

JIU CLIUTLTHHBI
u
caMOOpraHu3a
18314

.

IIPHBIIEY
eHHe
BHHMAaHHUS
IIKOJIBHUKOB K
I[EHHOCTHOMY
acIeKTy
H3y4aeMbIX Ha
ypoKax
SIBJICHHH,
OpraHH3aIHsL
HX paboOTHI C
IOJy4aeMOoM
Ha ypoKe
COLIMATIbHO
3HAYUMOIL
uH} opMarueit
HHUIIUIPOBAH
He ee
00CyXKIeHUS,
BBICKA3bIBAHUSA
YJalIUMHUCS
CBOETO
MHEHH4 110 ee
IIOBOJY,
BBIPaOOTKH
CBOETO K HEH



24

25
26
27

28

29

30

31
32

33

34
39
36
37
38
39

40

41

42

43

44
45
46
47

48

55
56

[TepBoOOpa3HbIe 31eMeHTapHBIX QyHKIUH. [IpaBuia
HaXO0KJICHUS IIEPBOOOPA3HBIX

ITepBooGpa3HbIe 31eMeHTapHBIX QyHKIMH. [IpaBuia
Hax0KJI€HHS IIEPBO0OPa3HBIX

Hnterpan. I'eoMeTpUYECKUil CMBICT HHTETpaja

Brruucienue onpeaenéHHOTo HHTerpasa 1mo Gpopmyie
Hrprotona-JIeitoHIIIA

BrrducieHne onpeaenéHHOTo HHTerpaia 1mo gpopmyie
Hrprotona-JIeniOHuIa

[TpumeHeHNe HHTeTpaIa U1 HaXOKeHUS IUIomaaei
IIOCKUX (DUTYP

HpPIMCHeHI/Ie HHTETpajia I HaXOKIACHHA 00BEMOB
T€OMETPHYCCKHX TEII

IIpumeps! pemenuii 1ud ¢ epeHITHaTLHBIX YPaBHEHHT
[Ipumeps! pemenuii qud ¢ epeHITHaTLHBIX YPaBHEHHI

MaTeMaTH4eCKOe MOIeTTHPOBAHUE PEaTbHBIX IIPOIIECCOB C
IOMOIIBIO A GepeHITHaTbHBIX YPaBHEHUH

"I[IepBooOpa3Has u unTerpan’ KonrponsHas padora Ne 2

Tpuronomerpudeckue GyHKIIHH, HX CBONCTBA U IPaGUKH
Tpuronomerpudeckue GyHKIIUH, HX CBOMCTBA U IPaQUKH
Tpuronomerpudeckue GyHKIIHH, HX CBOICTBA U rpadUKU
Tpuronomerpudeckue GyHKIIHH, HX CBOICTBA U rpaduKU
Tpuronomerpudeckue GyHKIIHUH, HX CBOICTBA U TpadUKU

OT160p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH €
IIOMOIIBIO TPHTOHOMETPHIECKOH OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHUH C
IIOMOIIBI0 TPUTOHOMETPHUECKOHN OKPYKHOCTH

OT1OOp KOpHEH TPUTOHOMETPHYECKUX YPAaBHEHHUH C
IIOMOIIBIO0 TPUTOHOMETPUIECKOH OKPYKHOCTH

OT1O0Op KOpHEH TPUTOHOMETPHYECKUX YPAaBHEHHUH C
IIOMOIIBI0 TPUTOHOMETPHIECKOH OKPYKHOCTH

PenreHne TpHTOHOMETPHUECKUX HEPABEHCTB
PeneHne TpHTOHOMETPHUYECKUX HEPABEHCTB
PenreHne TpHrOHOMETPUYECKUX HEPABEHCTB
PemnreHne TpHTOHOMETPUYECKUX HEPABEHCTB
"T'papIKH TPUTOHOMETPHUIECKUX (DYHKITHIA.
TpuroHomerpuueckue HepaBeHCTBA" KOHTpOIbHAS
padora Ne 3

OCHOBHBIE METOJIBI PEIICHUS ITIOKAa3aTCIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS ITIOKAa3aTCIIbHbIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS ITIOKAa3aTCIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHHS ITI0OKA3aTC/IbHbIX HEPABCHCTB

OCHOBHBIE METOBI PEOICHUSA JIOI'apH(bMI/I‘IeCKI/IX
HEPAaBCHCTB

OCHOBHBIE METOBI PEOICHUA JIOI'apI/I(bMI/I‘IeCKI/IX
HEPAaBCHCTB

OCHOBHBIE METOJBI PEUICHU A JIOI“apI/I(bMI/IquKI/IX
HEPABCHCTB

OCHOBHBIE METOJBI PEOICHUA JIOl"apI/I(i)MI/I‘IeCKI/IX

[Eroy R e —

et |t |t |t

OTHOIICHHUS,
.

IIPHMEHe
HUE Ha ypOKe
UHTEPAKTHBHEI
X Gpopm
paboTEI
YYaLIUXCS:
HHTEJIEKTyall
BHBIX HI'D,
CTHUMYJIHP YOI
150:4
[I03HaBaTeIbH
VIO
MOTHBAIIHIO
IIKOJIBHHUKOB;
TUJAKTHIECKO
ro TeaTpa, rae
IIOJIy4E€HHbIE
Ha ypoKe
3HAHUS
O0OBIIPHIBAIOTC
B
TeaTPaJIbHBIX
IIOCTAHOBKAX;
JIIUCKYCCHI,
KOTOPBIE JArOT
yJalumcest
BO3MOKHOCTh
MIPpUOOPECTH
OTIBIT BEJIEHUS
KOHCTPYKTHBH
OT0 JTHAJIOTa;
TPYIIIOBOH
PpaldoThI WK
padoTEI B
mapax,
KOTOPBIE y4aT
IIKOJIBHUKOB
KOMaHIHOH
padote u
B3alMO/IENICTB
HIO C APYTHMH
JEeTbMH,
YPOKH- KBECTBI
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58
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63

64

65

66

67

68

69

70

71

72

73

74

75
76

77

78

79

80
81

HEPaBCHCTB

OCHOBHBIE METOJBI PEIICHUS HPPAITHOHAIbHBIX
HEPaBCHCTB

OCHOBHBIE METOJIBI PEIICHUA HPPAITHOHAJIbHBIX
HEPAaBECHCTB

OCHOBHBIE METOJIBI PEIICHUA HPPAIHOHAJIBHBIX
HEPAaBE€HCTB

OCHOBHBIE METOJBI PEIICHUS HPPAIHOHAJIbHBIX
HEPABCHCTB

I'padrrgeckue MeTOAB! pelIeHns HPPAITHOHATBHBIX
YpaBHEHHU I

I'padudeckue MeTOBI pelIeHHs HPpPaIlMOHATBHBIX
YpaBHEHU I

I'padudeckue MeTOIbI pelIeHHs TOKa3aTeTbHBIX
YpaBHEHU I

Fpa(bmecxne METOJBI PEUICHU S ITOKAa3aTEIBHBIX
HEPABCHCTB

I'paduaeckue MeTOIbI pelIeHUs 10T apHMIIECKUX
YpaBHEHU I

I'padudeckue MeTOIBI PENIEHHS TOrapH(pMHUIECKUX
HEepaBEeHCTB

I'paduaeckue MeTOIBI PENIEHHS TOrapH(pMHUIECKUX
HEepaBeHCTB

I'pacdudeckue METOIBI PENIEHHS ITOKa3aTeIbHBIX U
Jorapu(pMHUIECKHX YPaBHEHHUIT

I'padrrgeckue MeTOIBI pellIeHHs TOKa3aTeIbHbIX U
nmorapu(p)MHUIECKUX YpaBHEHHI

I'padudeckue METOIBI pelIeHHs MOKa3aTeIbHbIX U
nmorapu(pMUIECKUX HEPABEHCTB

I'paduaeckue MeTOBI pellieHHs MOKa3aTeIbHBIX U
norapu(p)MUIECKUX HEPABEHCTB

"HppannoHaabHble, TOKa3aTeIbHbIE H JIOTapH(pMUIECKUE
HepaBeHcTBa'" KoHTpoibHasA padota Ne 4

KowmrutekcHble gncia. Anredpandeckas i
TPUTOHOMETPHYECKast ()OPMBI 3aIIHCH KOMIUIEKCHOTO
qHCcIIa

KoMitiekcHbIe 9HciIa. Aﬂreﬁpanqecmx H
TPHUTOHOMETPHYECKAA (bOpMH 3aIlHCH KOMILIEKCHOTI'O
qHuCIa

ApH(bMeTPI‘IeCKHe OII€palHHu ¢ KOMIIVIEKCHBIMH YHCIIaMH
ApPI(i)MeTPI‘IeCKHe OII€paHHu ¢ KOMIIJIEKCHBIMH YHCIIaMH

I/I306pa>KeHHe KOMIIJICKCHBIX YHCECII Ha KOOpIﬂ/IHaTHOfI
IINIOCKOCTH

HSOﬁpﬁ)KCHI/Ie KOMIIJICKCHBIX YHCEII Ha KOOpﬂI/IHaTHOﬁ
IIIOCKOCTH

®opmyiia Myaspa. KopHU n-0il cTeleHd U3
KOMIUIEKCHOT'O YHCIIa

®opmyiia Myaspa. KopHU n-0il cTeleHu U3
KOMIUIEKCHOT'O YHCIIa

HpI/IMGHeHI/Ie KOMIIJICKCHBIX YHCEII I PCIICHUA
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(bH3MIEeCKUX U TEOMETPHYECKHUX 3a7ad

"KomiuiekcHele yucna" KoHrponbHas padora Ne 5
HatypansHsle U 11eI1ble YHcIa

HatypanpHble U 11e1ble YHcIa

[IpumeneHne MPU3HAKOB AETMMOCTH LENIBIX YUCell
[Ipumenenne MPU3HAKOB AEIMMOCTH LENBIX YUCEll
IIpuMeHeHNE MPU3HAKOB AETUMOCTH LebIX gncern: HOJJ
u HOK

IIpuMeHeHNEe IPU3HAKOB JETUMOCTH LienbiX gucenr: HOJJ
u HOK

[IpumeHeHHe MPU3HAKOB AETMMOCTH IEIBIX YHCE:
OCTATKH 110 MOIYIIIO

[IpumeHeHNe MIPU3HAKOB AETMMOCTH IENIBIX YHCE:
OCTATKH 110 MOZYIIO

[IpumeHeHNe MIPU3HAKOB AETMMOCTH LENIBIX YHCEe:
anroput™ EBKimnaa U pelieHus 3aa4 B LIEIbIX YHCIIaX
"Teopus nensix yucen" KoHrpoibpHas padora Ne 6
Cucrema ¥ COBOKYIIHOCTb YpaBHEHHH. PaBHOCHIIbHEIE
CHCTEMBI U CUCTEMBI-CIIEICTBUS

CucreMa U COBOKYIIHOCTh YpaBHEHHH. PaBHOCHIbHEIE
CHCTEMBI U CUCTEMBI-CIIEJICTBUS

OcCHOBHBIE METO/IBI PELIIEHUS CUCTEM U COBOKYITHOCTEHN
PalOHAIBHBIX YPABHEHHH

OcHOBHBIE METO/IB] PELIIEHUS CUCTEM H COBOKYITHOCTEN
HPpAalHOHAIBHBIX YPaBHEHUH

OCHOBHBIE METO/IBI PELIEHUS CUCTEM H COBOKYITHOCTEH
IMOKa3aTeJIbHbIX YPaBHEHHIT

OCHOBHBIE METO/IbI PELIIEHUS CHCTEM U COBOKYITHOCTEHN
IIOKa3aTeIbHbIX YPAaBHEHHIT

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U COBOKYITHOCTEH
Jmorapu(p)MHUIECKUX YpaBHEHHI

OCHOBHBIE METO/IbI PEILIEHUS CHCTEM U COBOKYITHOCTEH
norapu(pMUIECKUX YpaBHEHHIH

IIpumeHeHHe CHCTEM K PEIIEHHI0 MaTeMaTHYEeCKUX 3a/1a4
U 3a7a4 U3 pa3IMYHbIX 001aCcTEN HAYKU U pPeaIbHOMI
JKU3HU, HHTEePIIPETALHs II0JIYYEHHBIX Pe3y/IbTaToOB
IIpumeHeHHe CHCTEM K PEIIEHHI0 MaTeMaTHYEeCKUX 3a/1a4
U 3a]1a4 U3 Pa3IM4HbIX 001acTell HayKH U pealbHOMI
JKU3HU, HHTEPIIPETALUS II0JIYYEHHBIX Pe3y/IbTaTOB
[IpumeHeHNe HEPaBEHCTB K PENICHHIO MaTeMaTHIECKUX
3a[a4 U 3a/1a4 U3 Pa3IUYHbIX 001acTell HayKU U pealbHOI
JKHU3HU, HHTEPIIPETAlHs II0JIYYEHHBIX Pe3yIIbTaTOB
"CucTeMsl palliOHaIbHBIX, HPPALIMOHATBHBIX
MOKa3aTeIbHBIX H JTOTapH(pMHIECKHX YpaBHEHHI"
KoHntponbHas padota Ne 7

PannioHa/1bHBIE YPaBHEHUS C ITapaMeTpaMH
PannoHaibHBIE HEPAaBEHCTBA C ITapaMeTPaMH
PannioHa/IbHBIE CHCTEMBI € TapaMeTpaMH
WppannoHaibHbIE YpaBHEHH S, HEPABEHCTBA C
IapamMeTpaMu

Pt |t |t | | p—
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128

129

130

131
132

133

134

135
136

HppairoHaIbHbIe CHCTEMBI C TTapaMeTPaMH
[TokazaTebHBIE YPaBHEHHUS, HEPAaBEHCTBA C ITapaMeTPaMH
[TokazaTelbHBIE CHCTEMBI C ITapaMeTPaMU
JlorapudMuieckue ypaBHeHHS, HEpPaBEHCTBA C
mapaMeTpaMH

JlorapudMudeckue CHCTEMBI C TapaMeTPaMH
TpuroHOMeTpHUYECKHE YPAaBHEHHUS C ITapaMeTpaMu
TpuroHoMeTpHUYECKHe HepaBeHCTBA C TapaMeTpaMU
TpuroHOMeTpHUIECKHE CHCTEMBI C ITapaMeTPaMH

HOCTpOeHPIe U HCCIIeIOBaHHE MaTeMaTHIeCKUX MOJENIeH
PEaIbHBIX cmyarmﬁ C ITIOMOIIBIO ypaBHeHmZ C
ImapaMeTpaMHu

[TocTpoeHue U HccaeI0BaHHE MaTeMaTHYECKHX MoJieei
PeaTbHBIX CUTYAIHH ¢ IOMOIIBIO CHCTEM YPaBHEHHI ¢
napaMeTpaMH

ITocTpoeHue U HcclleJoBaHHE MaTeMaTHIECKHX MOJIeNIei
PealbHbIX CUTYAIUH ¢ IOMOIIBIO CHCTEM YPaBHEHUI C
IapamMeTpaMu

"3amauu ¢ mapamerpamu" KoHTponpHas padora Ne 8

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUI:
"YpaBHeHUS"

[ToBTOpEeHue, 06001IeHHE, CHCTEMATH3AIUS 3HAHUH:
"YpaBHeHUS"

IToBTOpeHue, 06001MIEeHNE, CHCTEMATH3AIUS 3HAHUI:
"YpaBHeHus. CHCTEMBI YpaBHEHMI "

IToBTOpeHue, 00001IeHHEe, CHCTEMAaTH3AIUS 3HAHUI:
"HepaBenctBa"

IIoBTOpeHHNE, 0000IIEHHE, CHCTEMATH3ALIS 3HAHUI
"HepaBeHnctBa"

IIoBTOpEeHHE, 0000IIEHNHE, CHCTEMATU3ALINS 3HAHUH:
"HepaBeHnctBa"

IToBTOpeHUE, 0000IIEHHE, CHCTEMATH3ALINS 3HAHUH:
"[IpousBoaHas u e€ npuMeHeHue"

IIoBTOpeHNE, 0000IIEHNE, CHCTEMATH3ALINS 3HAHUH:
"IIpousBoaHas u €€ npuMeHeHue"

IIoBTOpeHHNe, 0000IIeHHEe, CHCTEMATH AU 3HAHU:
"IIpon3BoaHas U €€ IpUMeHeHue"

IloBTOpeHue, 00001IeHHEe, CHCTEMATH3AIUS 3HAHUI:
"WHTerpai u ero npuMeHeHue"

HTtoroBas KOHTPOJIbHAS paboTa
HTtoroBast KOHTPOJIBbHAS PaboTa

IIoBTOpeHue, 00001IeHHEe, CHCTEMAaTH3alUs 3HAHUI:
"OyHKIIHH"
IIoBTOpeHHE, 0000IIEHHE, CHCTEMATU3ALIMS 3HAHHUI:
"(DYHKHI/H/I"
IIoBTOpEeHNE, 0000IIEHHE, CHCTEMATH3ALINS 3HAHH:
"OyHKIHH"
IIoBTOpEHME, 0000IIEHHE, CHCTEMATH3ALINS 3HAHUI

OBLIEE KOJIMYECTBO YACOB IIO ITPOIPAMME
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