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Yriay0aeHHbli YPOBEHDb)

[Ipenmert (kypc) Asredpa u Hauaaa MATEMATHYECKOT0 aHAIN3A

Kiacc 10-11

OO11ee YUCIIO YacoB, OTBEACHHBIX JUIS U3YYCHUS Kypca , cocTariser 272 yaca : B 10 kimacce — 136
yacoB (4 uyaca B Henenro), B 11 kiracce — 136 yacoB (4 daca B HEJICITIO)

CocrtasneH B cooTBeTcTBHH ¢ DenepanbHOl pabodeil mporpaMMoi TIo porpaMmMe y4eOHOTro Kypea
«Anrebpa 1 Havaja MaTeMaTHIECKOTO aHaIH3a. YTIIyOJIeHHBIH YPOBEHD.

YuyeOHUKM:

1.Mepamsax A.I'., Homuposckwii I.A., ITonskos B.M.; mox penaxmueit [Togonsckoro B.E. MaTemaruka.

Anre6pa M HavaJla MaTeMaTH4decKoro aHanm3a. 10 kiacc. O6H_I€CTBO C OFpaHH‘ICHHOﬁ OTB€TCTBCHHOCTBIO

Wznarensckuii nentp « BEHTAHA-I'PA®»; Aximoneproe obmectBo «M3narenscrBo «IIpocBerienuey,
2023

2.Mepansk A.I'., Homuposckuit [I.A., [Tonskos B.M.; nox penakuueit [lononsckoro B.E. MaremaTuka.
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Wznarensckuii ieHtp « BEHTAHA-T'PA®»; Akunoneproe odiiectso «M3marensetBo «IIpocserieHuey,
2023
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MNOACHUTEJIBHASA 3AIINCKA

VYuebHslil kype «Anredpa U Hayaia MaTeMaTUYECKOr0 aHAM3a SIBIISIETCS
OJIHUM W3 HanOoJiee 3HAYMMBIX B MPOrpaMMe CPEIHEro 00IIero oOpa3oBaHus,
IIOCKOJIBKY, C OJHOW CTOPOHBI, OH 00€CIIEYMBAET HHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JPYyrodl CTOpPOHBI,
dbopMupyeT JIoTUYeCKoe U a0CTPAKTHOE MBIIUICHUE 00YyJaloNINXcs Ha YPOBHE,
HEOOXOAMMOM JUIsl OCBOCHHSI HMH(POPMATHKH, OOIIECTBO3HAHUSA, HCTOPHUH,
CIIOBECHOCTH M JAPYIMX JIHUCHMIUIMH. B pamkax JaHHOro y4yeOHOro Kypca
oOyyJaroniiecsi OBJIAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKH,
KOTOpasi popMyJIUpPYET CBOU JOCTHUKEHHS B MaTeMaTHIeCKOH opMme.

VY4eOHbIi Kypc anreOpbl M Hauajdl MaTeMaTHYECKOT0 aHaJIn3a 3aKJIa/IbIBaeT
OCHOBY JUIsl YCIEIIHOTO OBJIAJEHUS 3aKOHaAMH (PU3MKH, XUMHUHU, OMOJIOTHUH,
NOHUMAaHUSl OCHOBHBIX TEHIEHUMN pPa3BUTHS 3KOHOMHKM W OOILECTBEHHOU
KU3HU, TIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IUQPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX IS AAJbHEUIIEro
o0pa3oBaHMsI W B TIOBCEAHEBHOM XW3HH. B TO e Bpems OBIaJeHHE
aOCTpaKkTHBIMU M JIOTHUYECKH CTPOTUMHU KOHCTPYKLUMSAMH aiureOpel |
MaTEMaTUYECKOI0 aHaJIh3a pa3BUBAET YMEHHE HAaxXOJWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, TOKA3bIBATh YTBEPKACHUS C MOMOUIBIO MHIYKLINN
U pacCyXJaTb JEQyKTUBHO, HCIIOJIb30BaTh OOOOIIEHHME W KOHKPETH3ALUIO,
abcTparupoBaHM€ W aHAJOTHIO, (OPMUPYET KpeaTMBHOE U KPUTHUECKOE
MBIILJIEHUE.

B xozne uzyuyenust yueGHOro Kypca «Anredpa u Hauajga MaTeMaTHUYECKOTO
aHaJM3a» 00ydJaromuecs MOdy4yaloT HOBBIM OMBIT PEIICHUS MPHUKIAIHBIX 3a/1a4,
CaMOCTOATENIbHOTO  TOCTPOEHHUSI ~ MAaTeMaTHYEeCKUX  MOJENIEd  peallbHbIX
CUTYAalLlMi, HUHTEPNPETALNN MOJYUYEHHBIX PEIICHUH, 3HAKOMATCS ¢ MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAYKE U MCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

Y4eOHslIil Kypc 0051a71aeT 3HaUUTEIbHBIM BOCIIUTATEIbHBIM MTOTEHIIUATIOM,
KOTOPBI pealu3yeTcss Kak dYepe3 y4eOHbI MaTepual, CIOoCOOCTBYIOIIMMA
(GopMUpPOBaHNIO HAYYHOT'O MHPOBO33PEHHs, TaK U yepe3 crnenupuky ydeOHOH
NEeATENbHOCTH, TpEOYIOMEH NpPOJOJIKUTEIBHOM KOHUEHTPAMM BHHUMAHMS,
CaMOCTOATEJIbHOCTH, AKKYpPaTHOCTH W OTBETCTBEHHOCTH 32 IOJyYEHHBIN
pe3ynbTar.

B ocHoBe meronuku oOydyeHus anreOpe M HadajgaM MaTeMaTHYeCKOro
aHaJIM3a JISKUT JeATEIbHOCTHBIN NIPUHIIMI O0yUYEHH.

B crpykrype ydeOHOro kypca «Anredpa W Hayajla MaTeMaTHUYECKOIO
aHAIM3a» BBIACIEHBl CIEAYIOUIUE COAEPKATEIbHO-METOJUYECKUE JIMHUU:
«Yucna wu  BbluMCHeHUs», «DyHKIMH U rpadukm»y, «YpaBHEHHS U
HEpaBeHCTBa», «Havaia MaTeMaTH4eckoro aHainsa, «MHOKECTBA U JIOTHKAY.
Bce oOCHOBHBIE COAEpPKATENBHO-METOAMYECKUE JIMHUM  HW3Y4aloTcsd Ha
NPOTSHKEHUU ABYX JIET OOy4YeHUS Ha YPOBHE CpPEIHETO OOIIEero oOpa3oBaHUS,
€CTECTBEHHO JOIOJIHA APYT APYTra U MOCTEINIEHHO HACHIASICh HOBBIMU TEMaMU
U pasgenamu. J[aHHBIA y4yeOHBIM Kypc SBIISIETCSI MHTETPATUBHBIM, MOCKOJIBKY
o0beuHsAET B ce0e COAEp)KaHWE HECKOJIbKUX MaTeMaTH4YEeCKUX JAHCLMILINH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MATEMaTUYECKUA aHalu3, TEOPHs
MHOXXECTB, MaTemMaTudeckas Jiornka u gpyrue. [lo Mepe Toro kak
oOyyJaroniiecs: OBJIaJI€BalOT BCE 0o0Jiee MMUPOKUM MAaTEMATHUYECKHM aIlllapaToM,
y HUX NOCJIEOBATENbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOUTH
MaTEMaTUYECKYI0 MOJENb pPEAJbHOM  CUTyallud, NpPUMEHSITh 3HAHMS,



NOJIyYEHHBIE MPU U3YUYEHUH YYE€OHOro Kypca, [UIsl PELIEHUsS CAMOCTOSTENbHO
chOopMyJIMPOBAHHON MAaTeMaTHYEeCKOW 3aJadd, a 3aTeM HWHTEepPIPETHPOBAThH
CBOM OTBET.

CopepxartenbHo-MeTOANYECKass JIMHUA  «Yucna W BBIYMCICHUSD)
3aBepiiaeTr (POPMUPOBAHHE HABBIKOB HMCIOJIB30BAHMS JIE€UCTBUTENIBHBIX YHCET,
KOTOpoe ObLIO HA4aToO Ha YpOBHE OCHOBHOIO 001iero oopasosanus. Ha ypoBHe
cpenHero oduiero oOpa3oBaHusl 0c000€ BHUMaHUE yAeNseTcs: (HOPMUPOBAHUIO
HABBIKOB pAallMOHAJIbHBIX BBIYMCICHUW, BKIIOYAIOIUX B C€0s HCIOIb30BaHUE
pa3iauuHbIX (OpM 3amucH YHUCHa, yYMEHHE [eNaTh MPUKUAKY, BBIIOIHATH
npuOIKEHHBIE BBIYUCIICHUS, OIICHUBATh YHCIIOBBIE BBIPa)KEHUS, paboTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOyYarOIIMMCS MHOYKECTBa
HATypaJbHBIX, LEJIbIX, PALIMOHAJIBHBIX U JIEUCTBUTENBHBIX YUCEN JOMOIHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4HcCel. B KaxIoM U3 3THX MHOYKECTB
paccMaTpuBaIOTCs CBOMCTBEHHBIE €My CHEIU(PUUECKHE 3aJaydl U OlepaIuu:
JIJICHHE HaIleJIo, ONEPUPOBAHUE OCTATKAMU HAa MHOYKECTBE LIEJbIX YHUCEN,
0co0Oble CBOMCTBA pallOHATIBHBIX U UPPALMOHAIBHBIX YKCeN, apu(METHIECKHIE
ONepalny, a TAKKE U3BJICYEHUE KOPHSI HATYPAIbHOW CTENEHUM HAa MHOYKECTBE
KOMIUIEKCHBIX 4YHCeNl. biarogaps MocienoBaTeIbHOMY pPacIIMPEHUI0 Kpyra
UCIIOJIB3YEMBIX YHCEJl U 3HAKOMCTBY C BO3MOYKHOCTSIMU WX MPUMEHEHMS IS
pellleHrs] pa3IUYHbIX 3a4ad  (HOpMHUpYETCS TMpPEACTAaBIEHHE O EIUHCTBE
MaTEMaTUKH KaK HayKd U €€ poJii B MOCTPOEHUU MOJIEIEH peaJbHOr0 MHpA,
HIUPOKO UCIOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIUSL.

JInunus «YpaBHEHUS U HEPABEHCTBA» PEAM3YETCA HA MPOTSHKEHUH BCETO
oOy4eHHsI Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS, MOCKOJBKY B KaXIOM
paznene IIporpaMMbl MpeayCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3a1ady. B
pe3yibTaTe O0O0ydYaroluecs OBJIAJIEBAIOT pPA3IMYHBIMM METOAAMH PELICHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, ITOKA3aTENIbHbIX, JIOTApU(PMUUECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3aj]ady,
cozepxamux napamerpsl. [lodydeHHble yMEHMS HIMPOKO HCMOJIB3YIOTCS IpPH
UCCIIEIOBaHUM  (QYHKUMHA C TOMOIIBIO MPOU3BOJHOM, TIPU PEIICHUU
OPUKIAJAHBIX 3a/ad M 33Jad Ha HaXO0XJACHUE HanOOJIbIIMX W HAaUMEHBUIUX
3HaueHui QyHKIuK. JlaHHAas conepkaTenbHAas JIMHUS BKIIOYAET B Ce0sl TakxKe
dopMupoBaHrUe yMEHHUI BBINOIHATH PacuéThl MO (GopMmyiiaM, Mpeodpa3oBaHUs
palMOHAIBHBIX, WPPALHMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKEHHUH, a
TaKXKe BBIPAXXCHUM, COJIEpKaIINX CTENeHH U Jorapudmel. biarogapst usyueHuro
anreOpanvyeckoro  marepuana  MPOMCXOAUT  JalbHEWIee  Pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOIO MBILUIEHUS 00ydaromuxcs, (GOpMHUPYIOTCS
HaBBIKM JIEAYKTUBHBIX pPAacCyXIEHUH, pabOThl C CHUMBOJBHBIMU (opMamu,
IPEICTAaBICHUsS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEl B BHJIE PAaBEHCTB U
HepaBeHCTB. Aunrebpa npeanaraet 3Qp¢GeKTUBHbIE WHCTPYMEHTHI JJISl PeLICHHS
NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAIHO JIEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK sI3bIKa HAyKH.

CopepxarenbHo-MeToAnYEcKass JIMHAA «DYHKIUMU U TpaQuKH» TECHO
NEepeIieTaeTCs ¢ APYTUMHU JTUHUSAMHU y4eOHOTo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIE 3a1aéT MOCIEIOBATEIbHOCTh M3ydeHus Marepuana. IM3ydyenue
CTETNICHHOM, TOKa3aTeNbHOM, JOrapuMUYECKOM U TPUTOHOMETPUUYECKUX
(GYHKIMM, UX CBOWCTB M TpadUKOB, WCIOJIb30BaHWE (PYHKIMHA AJS PEIICHUsS
3a/a4 U3 IPYruX Y4eOHBbIX MPEAMETOB U PeaJbHON JKU3HHU TECHO CBSI3aHO KakK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C PELIEHUEM ypaBHEHUI U HepaBeHCTB. [Ipu
3TOM OOJbIIIOE BHHMAHHME YJAeNnseTcs (POPMHUPOBAHUIO YMEHHS BBIpaXaTh
dopMynaMu 3aBUCUMOCTH MEXIY pa3IUYHBIMUA BEIUYMHAMH, HCCIIEOBAThH



noJyuyeHHbIe (PyHKLINHU, CTPOUTH UX Tpaduku. MaTepuan 3Toil comepxKaTenbHOMN
JMHUM HAalLlEeJIEH HAa PAa3BUTHE YMEHHI M HAaBBIKOB, MO3BOJISIOLIMX BBIPAKATH
3aBHCHUMOCTH MEXJIy BEJIMUYMHAMU B pa3IU4YHON (opme: aHATUTHYECKOH,
rpaduyeckoif u cinoBecHOM. Ero wu3yueHue cmocoOCTBYET Ppa3BUTHIO
QITOPUTMHUYECKOTO MBIIIJICHHSI, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUH,
VCIIOJIb30BAHUIO AHAJIOTUH.

CopepxartenbHas JnHUAs «Havyaia MaTeMaTHYECKOro aHaIM3a» MO3BOJISET
CYIIECTBEHHO pAacCUIMPUTh KPYr KakK MaTeMaTHYeCKUX, TaK W MPHUKIATHBIX
3a/1a4, JOCTYIHBIX OOYYarolMMCs, TaK KaK y HUX MOSABIISIETCS BO3MOXHOCTb
CTpOUTH TpadUKH CIOXKHBIX (YHKIUH, OMNpEAeNaTh HX HauOOJbIINE U
HaMEHbIIINE 3HAYCHUS, BRIYUCIATD IUIOMIAIU PUTYp U 0OBbEMBI TeJl, HAXOAUTh
CKOPOCTH M YCKOpEHUS MpolieccoB. JlaHHas coepkarenbHas JIMHAS OTKPbIBAET
HOBBIE BO3MOXXHOCTH TIOCTPOEHHMS MATE€MATHYECKHX MOJENEHl pealbHbIX
CUTYallMii, MO3BOJIIET HAXOJWUTh HAWIIyYIEe PEIICHHE B MPUKIAIHBIX, B TOM
YUCJIE COLUMAJIbHO-3KOHOMUYECKHX, 3aJadaX. J3HAKOMCTBO C OCHOBamMH
MaTeMaTUYECKOTO  aHaju3a  CHOCOOCTBYeT  pa3BUTHIO  aOCTPAKTHOTO,
(opMaNbHO-IOTMYECKOTO U KPEATHBHOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHHMA
pacno3HaBaTh MPOSBIECHHA 3aKOHOB MATEMATHKM B HAayKe, TEXHHUKE U
uckyccre. O0yyaroniyecs: y3HaoT O BBIJAIONINXCS pe3yJbTaTaX, MOJyYeHHBIX
B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK HAyKH, U 00 UX aBTOpaXx.

CopepxaTenbHO-MeTOANYECKas TUHUS « MHOXKECTBA U JIOTUKA) BKIFOYAET
B ce0sl DJIEMEHTHl TEOPUH MHOXKECTB M MaTeMaTUYECKOM JOruKku. TeopeTuko-
MHO>XECTBEHHbIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJIbHOM
MaTeMaTUKH U MpeAjaraloT Hanbosee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIONIHIA
BCE pa3lenbl MaTeMaTWKM M €€ MPUIOKEHUW, OHM CBS3BIBAIOT pa3HbIC
MaTEeMaTUYECKUE JUCUUIUIMHBI U UX NPUIOKEHUs B eauHoe nenoe. [loatomy
BaXHO J1aTb  BO3MOXKHOCTh  OOydaromiemMycsi MOHHMAThb  TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MAaTEMaTUKH M HCIOJb30BaTh €ro i
BBIPAKEHUS CBOMX MbICHE. J[pyrMM Ba)XHbIM NPHU3HAKOM MATEMAaTHKH Kak
HAayKH CJIelyeT NPU3HATh CBOMCTBEHHYIO €W CTPOTrOCTh OOOCHOBAaHUM W
CIIEIOBAaHUE  ONPENEIEHHBIM  MpaBWJIaM  IOCTPOEHHS  JTOKa3aTeNIbCTB.
3HAaKOMCTBO C 3JIEMEHTaMH MAaTeMaTUYeCKOW JIOTUKHU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUSI OOYy4YaroIIHUXCs, MO3BOJIIET UM CTPOUTh CBOM
pacCyXJIeHHss Ha OCHOBE JIOTMYECKHUX HpaBWwi, (QOPMUPYET HABBIKU
KPUTUYECKOTO MBIILICHUS.

B yueGHOM Kkypce «Anrebpa W Hayala MaTeMaTHUYECKOIO aHAINA3a»
IPUCYTCTBYIOT OCHOBBI MaTEMaTUYECKOIO MOJAEIMPOBAHNS, KOTOPBIE MPU3BAHBI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIENEH pealbHbIX
CUTyallul, HCCIEAOBAaHUSA STUX MOJENeH C MOMOIIbIO ammapara aiareOpbl H
MaTEMaTUYECKOT0 aHAIM3a, UHTEPIIPETAUHU MMOTYYEHHBIX pe3yJbTaToB. Takue
3a/laHds BIUIETEHBl B KaXIbld M3 pPa3[eloB MPOrpaMMbl, ITOCKOJIbKY BECh
MaTepuall y4eOHOro Kypca HIMPOKO MCHOJIb3YETCs Il pPEelIeHUs! MMPUKIIAIHBIX
3amay. [lpm pemeHunm peanbHBIX NPAKTUUYECKUX 3a7ad  o0ydaroluecs
pa3BUBAIOT  HAOJIOAATENBHOCTh, YMEHHE HAaXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOIB30BATh aHAIOTHIO, 0000IIATh M KOHKPETU3UPOBATh
npobsemMy. JlesTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIIEHUS MPUKIIATHBIX
3aJ1a4 OpraHu3yeTcs B MPOIECCe U3yUeHUs BCEX TeM y4eOHOro Kypca «Anredpa
Y Ha4ajla MaTEMaTUYECKOTO aHAIN3a.

Ha usyuenne yuyeOHOro kypca «Ainredpa U Hayajga MaTEMaTUYECKOTO
aHanu3a» otBoautcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B HEJEN0), B
11 xnmacce — 136 yacoB (4 yaca B HEJEIO).



COJEP XAHME OBYYEHUA
10 KITIACC

Yuciia ¥ BIYMCICHUSA

Parmmonanbibie uncia. OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Iepruoandeckre Apodu. Ilpumenenne apobeil ¥ IPOLEHTOB s
pelIeHns NPUKIAAHBIX 3aJad W3 PA3JUYHBIX OTpaciaed 3HAHUW U PEAIBHOU
KU3HU.

JlerictButenbHbple 4yncia. PanuoHanbHble M MPPALMOHAIBHBIE YHCIIA.
ApudmeTrnueckue omepanuu ¢ JCUCTBUTENBHBIMH  YUCIaMHU. MOIyJb
NEUCTBUTEIBHOIO 4HCIa U €ero cpoiicTBa. I[IpuOnmKEHHBIE BBIYUCICHMUS,
IIPaBUJIa OKPYTJICHUS, IPUKHAIKA U OLICHKA PE3yJIbTATa BEIYUCICHUM.

Crenenp c wenslM nokaszareneM. buHom Herorona. Mcnosib3oBaHue
HNOIXOJAIIeH (OpMBI  3amUCH  JACUCTBUTEIBHBIX YHCEN JUIS  PEUICHHS
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABICHUS TAHHBIX.

ApudmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOWCTBA.

CreneHp C panMOHAJIbHBIM IIOKa3aTeieM W €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa jorapudma. JlecaTnyHbie M HaTypajibHbIC
J0Tapu(PpMBI.

CuHyC, KOCHHYC, TAaHT€HC, KOTAHI€HC YMCJIOBOTO0 apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHeHMs. PaBHOCHIIbHBIE YpaBHEHUs U ypaBHEHHUs-ClIeACTBUA. HepaBeHCTBO,
pelIeHNEe HEPAaBEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS LIETBIX U APOOHO-PAMOHATIFHBIX YPAaBHEHUH
Y HEpPAaBEHCTB. MHOIOYIEHB! OT OJHOW IEpEeMEHHOM. JleleHrne MHOTO4YIeHa Ha
MHOI'O4YJIEH ¢ ocTratkoM. Teopema be3dy. MHOrouneHsl ¢ LEJIBIMHU
koapdunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUsI YNCIOBBIX BBIPAKEHUM, COJIEPKAILINX CTENEHU U KOPHH.

WUppaurionaneHuple  ypaBHeHUs.  OCHOBHBIE ~ METOJbl  PELICHHUS
VPPALMOHAIBHBIX YPAaBHEHUM.

[Toka3zarenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHbIX
YPaBHEHHM.

[Ipeobpa3oBanue BbIpaXEHHH, COEpIKALUX JOrapu(pMbl.

Jlorapudmuueckue  ypaBHeHus.  OCHOBHbIE  METOJbl  PEIICHUS
aorapu(MUYECKUX YPABHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIibI. [TpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUIA. Pemmenne TPUTOHOMETPHUECKUX
YPaBHEHHM.

Pemenne cucrem nuHEHHBIX ypaBHEHMM. Marpuna CUCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenenuTens MaTpUilbl 2X2, €ro reoMeTpUYECKUd CMBICT H
CBOWCTBA, BBIYMCIICHHUE €ro 3HAYCHMs, IPUMEHEHHE ONPENENIUTEeNs Ui
pELIEHNsT CUCTEMBI JIMHEMHBIX YpaBHEHUU. PelieHne npuKIagHbIX 3a1ad C
IIOMOIIIBIO CHUCTEMBl JIMHEWHBIX ypaBHEHMM. lccimenoBaHne NOCTPOCHHOU
MOJEJIM C IIOMOILBIO MAaTPULL U OIIPEACIIUTEIIEH.

[TocTpoeHne MareMaTHYECKUX MOJEIEH PEaIbHON CUTYyalllH C MOMOIIBIO
YPaBHEHHMU U HEpaBeHCTB. [IpruMeHeHrne ypaBHEHH U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3a]ad M 3a7ad U3 Pa3IMYHbIX 00JIacTeld HAyKU U PealbHOU
AKU3HH.

DyHKIUHN U TPAPUKHU

Oynkuusa, crnocodbl 3ananus (yHkuuu. B3ammao oOpaTHbIE (QYyHKIUU.
Komnozumus ¢yakmuit. I'padux dyHkmun. DneMeHTapHble MpeoOpa3zoBaHUs
rpadukoB pyHKIUH.

Ob6nacTh omnpenenaeHust © MHOKeCTBO 3HaueHu ¢pyHkiuu. Hynmu Qyskuun.
[IpoMexyTku  3HAaKOMOCTOSIHCTBA.  UETHble ¥ HEY€THBIE  (DYHKUUU.
[lepuognueckne  ¢pyHkumu.  [IpoMexxyTKM  MOHOTOHHOCTH  (DYHKLHH.
MaxkcuMymbl 1 MUHUMYMBbI (pyHkuuu. Haunbomnbliee 1 HanMeHblIee 3HAYCHUS
(GYHKIIMHM Ha TPOMEXKYTKE.

Jluneitnas, KBagpaTuyHas W APOOHO-THHEHHAS (QYHKIMH. DJIEMEHTApHOE
UCCJIEIOBAHUE U ITOCTPOEHUE UX IPAPHUKOB.

CrenenHast GyHKIIMS C HATYPaJbHBIM U LIE€JIBIM MOKa3zateneM. EE cBoiicTBa
u rpaduk. CBoiicTBa u rpaduK KOpHA N-0¥ CTENEeHH Kak (yHKIUU OOpaTHOU
CTENIEHU C HaTypaJbHbIM ITOKA3aTEIEM.

[TokazarenbHast ¥ norapupmMudeckas GyHKIUU, UX CBOWCTBA U TpaUKu.
Hcnonb3oBanue rpadukoB GyHKIUH A7 pEeLHICHHs YpaBHEHHI.

TpuroHomerpruyeckass OKpPYKHOCTb, ONpPEAEIECHUE TPUTOHOMETPHUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYyHKIIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IPOLIECCAX U SBJICHUSAX.
I'paduku peanbHBIX 3aBUCHUMOCTEH.

Havayia MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IMOCIEa0BaTeIbHOCTEH. MeTon
MaTEeMaTUYECKON WUHIYKUHUU. MOHOTOHHBIE U OrpaHUYCHHbIE
1ocJIe0BaTeNbHOCTH. VICcTOpHS BOBHUKHOBEHUSI MaTEMAaTHYECKOIO aHAIM3a KaK
aHayM3a 0ECKOHEUHO MAaJIBbIX.

Apudmernueckas W TeoOMeTpHuYecKas  mporpeccuu. beckoHedHO
yObIBaroiiasi reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH
reOMETPUYECKON Iporpeccuu. JIMHENHBIM M 3KCIIOHEHIUMAIBHBIN pocT. Yuncio
e. @opMyiia CIIOKHBIX MPOLIEHTOB. VCHoab30BaHNe MPOrpecCUU AJI PELIEHUs
peanbHbIX 3a]1a4 NPUKIIATHOTO XapaKTepa.

HemnpepriBable (yHKIIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkiuil. CBolcTBa (PYHKIMI HEMpPEpBIBHBIX Ha OTpe3ke. MeTon
MHTEPBAJIOB JJI1 pELIEHUs HepaBeHCTB. [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMHI U1 perieHus 3a1ad.

Ileppass w  BrOpas  mpousBoaHble  (ynkuuu.  OmnpeneneHue,
reOMETpUYeCKUd W (U3MYECKUH  CMBICT  TIPOU3BOAHOW.  YpaBHEHHE
KacaTeJbHOH K TpaduKy (QyHKIIH.

[IpousBognble  3neMmeHTapHbIX  (QyHKumil. IIpousBoaHass  cymMmBbl,
POU3BE/ICHUS, YACTHOTO U KOMIO3UIIUH (PYHKIIHA.

MHokecTBa U JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMU M MX CBOMCTBA. /[marpamMmsl
Oiinepa—Benna. IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO —ammapara i
ONMCAaHUS PEATbHBIX MPOLECCOB U SBJICHUI, NMPU PEMICHUM 3a1a4 U3 JPYrux
y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHYECKOTO 00BEKTa, CIEICTBUE,
J0KAa3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHS.

11 KIIACC



Yuciia ¥ BIYMCICHUSA

Harypanenble u wnenbsie uucna. [IpuMeHeHHe NpU3HAKOB JEIMMOCTH
IEIBIX YuceN, Hanbompmuii oomui nenutens (qanee — HOJl) m HanMenbimee
obmee kpatHoe (nanee — HOK), octaTkoB 1o moayinto, anroputMma EBknnna st
pelieHus 3a1a4 B LEJIbIX Yucax.

KommekcHble uncna. AnreOpanyeckass U TPUTOHOMETpUYECKast (POpPMBI
3aMUcy KOMIUIEKCHOTO 4Yucia. Apu(pMETHUECKHUEe ONepalii ¢ KOMIUIEKCHBIMU
yucnamu. M300pakeHne KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOM IUIOCKOCTH.
@opmyna MyaBpa. KopHM n-oM CTeneHM W3 KOMIUIEKCHOIO YHCIIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YWCeN  JUIsl  pemieHus  (PU3M4eckux U
r€OMETPUYECKUX 3a/]a4.

YpaBHeHMS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PABHOCHIIbBHBIE HEPABEHCTBA.

OTbop KOpHEW TPUTOHOMETPHUYECKHX YPAaBHEHMH C  MOMOUIBIO

TPUTOHOMETPHUUECKON OKPY’KHOCTH. Pemenne TPUTOHOMETPHUUECKUX
HEPABEHCTB.

OCHOBHBIE METOJbl pEHIEHUS IOKa3aTeNIbHBIX M JIOTapU(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIECHUsI CUCTEM M COBOKYIHOCTEH pallMOHAJIBHBIX,
UppaMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUECKUX YPABHEHHIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMM.

[Ipumenenne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHHIO
MaTEMaTUYECKUX 3aJad M 3a7ad U3 Pa3IMYHbIX 00JIacTell HAyKU U PEealbHOU
KU3HH, UHTEPIPETALHMS IOJTYYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKHU

I'paduk xommosunuu ¢(yHKuui. ['eomerpuueckue oOpa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIHH, UX CBOWCTBA U TPaPUKH.

I'padmyeckue MeToabl pemieHUs] ypaBHEHU 1 HepaBeHCTB. [ paduueckue
METO/bI PEIIECHHUS 3a]1a4 C TapaMeTPaMHU.

Hcnonb3oBanne rpadukoB (yHKIUN A7 HCCIEAOBAaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOPhIE BO3HUKAIOT MPHU PELICHUHU 3a/a4 U3 JAPYTHX y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HMU.

Havayia MaTeMaTH4eCKOro aHaJIM3a

[Ipumenenne MpoN3BOAHON K UCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH
U DSKcTpemMyMbl. HaxoxaeHwe HauOOJIBIIEr0 W HAUMEHBIIEr0 3HAYEHUU
HENPEPBIBHON (PYHKLIUU HA OTPE3KE.

[IpuMeHeHrne NpPOM3BOJHON I HAXOXKACHHUS HAWIY4ylIEro pEIICHHUs B
INPUKIAIHBIX 3a/1a4ax, Ul ONPENEIICHUS CKOPOCTH M YCKOPEHHS Ipolecca,
3alaHHOTO (POPMYIION MK TpaUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MepBOOOpa3HbIX. [lepBooOpas3HbIe
aneMeHTapHbIX QyHKUuH. [IpaBuia HaxoXIeHHs TEPBOOOPA3HBIX.

WNurerpan.  I'eomerpudecknii  CMBICH  MHTErpasa.  Beruucienue
onpenen€éHHoro uurerpaia mno popmyie Herorona-JleOnunna.

[Ipumenenue mHTErpana AJisg HAXOXKACHUS IUIOMIAEN TUIOCKUX QUryp u
00BEMOB r€OMETPUYECKUX TEIL.

[Tpumeps pemenuit nuddepeHuanbHbBIX ypaBHEHUH. MaremaTnueckoe
MOJICTMPOBAaHUE pPEATbHBIX TMPOLECCOB C TMOMOIIBIO AU depeHInaTbHbIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJITEBPA U _ HAYAJIA MATEMATUYECKOI'O  AHAJIU3A»
(YTJIVYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJAHEI'O OBLIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3UIUU  OOydYaromerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIIECTBA, TPEACTABICHHUE O
MaTeMaTUYeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBIICHUIA,
IpoLEeAyp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COIIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHM C HX
GYHKIUSAME 1 Ha3HAYCHHUEM;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTUYHOCTH, YBAXKEHUS
K MPOLJIOMY U HACTOSIIIIEMY POCCHUIICKON MaTEMaTUKH, HEHHOCTHOE OTHOILLICHHE
K JOCTHXECHUSAM POCCHHUCKHMX MAaTEMaTUKOB M POCCUMCKOM MaTeMaTH4eCKOU
IIKOJIbI, WCIOJIB30BAaHUE ATUX JOCTIKEHUN B JAPYrUX HAyKaxX, TEXHOJOTHUSX,
chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
cOpPMUPOBAHHOCTh ~HPABCTBEHHOT'O CO3HAHUS, STUYECKOrO TOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HAyKHh U
NEATENBHOCTBIO YYEHOTO, OCO3HAaHHWE JMYHOIO BKJIAaJa B IOCTPOEHUE
YCTOMYUBOTO OYyIyIIETO;

4) 3cTeTU4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHE K MHPY, BKJIOUasl ICTETUKY MATEMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, peLIeHnH, paccyXIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3n4ecKoro BOCHUTAHUSA:

c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHSATh MAaTEeMATHUECKHE 3HAHWS B
UHTEpEcax 3J0pOBOTO M 0e30macHOro oOpa3a KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0pPOBBIO (370pOBOE NUTaHUE, CcOaJaHCUPOBAHHBIN
PEXKUM 3aHATUNA U OTIIbIXA, PETYJsIpHAs (PU3nYecKass aKTUBHOCTH), (DU3UIECKOE
COBEPILIEHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NESATENbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpyAY, OCO3HAaHHE LEHHOCTH TPYIOJIIOOHS, WHTEpPEC K
pasnu4HbIM _ cepaM  IPO(ECCHOHANBHOM  JIEATENBHOCTH, — CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOP
Oyayuieit mpodeccu U peann30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTh K  MaTeMaTHYeCcKoMy OOpa3oBaHHIO U
caM0oOOpa30BaHUIO Ha MPOTSHKEHUM BCEW >KU3HU, FOTOBHOCTH K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEMAaTUYE€CKON HAMPABICHHOCTH;

7) IK0JIOrn4e€CKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHHMAaHHWE BIUSHUS
COLIMAIBHO-DKOHOMHYECKUX  IPOLIECCOB HAa  COCTOSIHME IPUPOJHOM H
COLIMAIIBHOM Cpelbl, OCO3HAHHME TIJI00aJbHOIrO XapakTepa HKOJIOTHYECKUX
npo0sieM, OpHEeHTAINMs Ha TPUMEHEHUE MAaTeMaTHIECKUX 3HAHUH U1 pelieHus



3a/a4 B 00JIaCTH OKPYKArOIIeH cpefibl, IIIaHUPOBAHUE TIOCTYIKOB U OILICHKU UX
BO3MO’KHBIX ITOCJIEACTBUHN ISl OKPYKAIOIEH CPEbI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSl HAayKH U  OOIIECTBEHHOW NPAKTUKH, MOHHMaHHUE
MaTeMaTUYECKOM HayKH Kak cepbl 4eIOBEYECKOMl AESITeTbHOCTH, HTAloB €€
pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTUS LUBUJIM3ALMUHU, OBJIAJICHHUE S3BIKOM
MAaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOHW KaK CpPEACTBOM IO3HAHMS MHPA,
TOTOBHOCTb OCYILECTBIJISITh IPOECKTHYIO M HCCIIEIOBATENIBCKYIO IEATEIBHOCTD
VH/JVBUAYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUS

ba3oBble 1ornueckue AecTBUs:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH MAaT€MAaTHYECKHUX
OOBEKTOB, TMOHSATHM, OTHOIICHUH MEXIy MOHATHAMH, (HOPMYIHPOBAThH
OIIPENEIICHUS MOHSTHUH, yCTaHaBJIUBAaTh CYILIECTBEHHBIN MIPU3HAK
KJacCU(UKAIlMU, OCHOBaHUS JJs O0O0OOIIEHHWsS U CpPaBHEHUS, KPUTEPUU
IIPOBOJAMMOTO aHAJIN3A;

BOCIIpUHUMATh, (QOpPMYyIHpOBaTH M  MpeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPULATENbHBIE, € AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeurs B (DaKTax, JaHHBIX, HAOMIOIEHUSAX U YTBEP)KICHUSAX, IpeAJIaraTh
KPUTEPHUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN M MPOTUBOPEUNI;

JIeNaTh BBIBOJBI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aK/IFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITEIILHO JIOKa3aTeIbCTBA MaTEeMaTU4YECKUX
YTBEPKJIECHUN (IpSAMbIE W OT NIPOTUBHOIO), BBICTPaMBaTh apryMEHTALHUIO,
OPUBOJUTH TPUMEPBl M  KOHTPHPUMEPBI, OOOCHOBBIBaTH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

BEIOWpATh CIOco0 pemieHus y4ueOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BapUMaHTOB peUIeHWs, BbIOMpaTh HauOoyiee NOAXOMAIMKA C  y4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbCcKie AeHCTBHA:

MCIIOJIb30BaTh BOIPOCHI KAK MCCIENOBATEIBCKUN MHCTPYMEHT IO3HAHMS,
dopMynIupoBaTh  BOMPOCHL, (PUKCHUpYIOUIME MPOTHBOpEYHEe, MpodiieMy,
yCTaHaBIUBATh UCKOMOE U JaHHOE, (OpMHUpPOBATh TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO MO3ULIHAI0, MHEHHE;

IIPOBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
SBJIICHHS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEM  MEXAy OOBEKTaMu,
SIBJICHUSIMHU, IIPOLIECCAMM;

CaMOCTOSITENIbHO (DOPMYIHPOBATH 000OIIEHNSI M BHIBOJBI [0 PE3YJIbTaTaM
IPOBEIEHHOIO HAOIMIOJEHUS, HCCIENOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

IIPOTHO3UPOBATh BO3MOYKHOE DPAa3BUTHE IIPOLECCA, & TAKXKE BBIIBUIATH
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ uHpopmanmeit:

BBISIBJISITh 1e(pUUMTH MHPOpPMAINK, JaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JJIs PEILCHUs 3a1a4u;



BbIOMpaTh ~ MHPOPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHHUS;

CTPYKTYypUpOBaTh MHGOPMAIIUIO, PEJCTABIATh €€ B pa3IU4HbIX (hopMax,
WLTIOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaJEKHOCTD uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyIIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHbBIE YHUBepPcaJbHbIEe YUueOHbIe elicTBUs

OoOurenue:

BOCIIpUHUMATh U  (OPMYyIHUPOBATH CYXKIACHHSI B COOTBETCTBHH C
YCJ'IOBI/IHMI/I " OeiisiMu O6IHCHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy
3peHI/IH B YCTHBIX 1 IMMCBMCHHBIX TEKCTAaX, AaBaTh IOJACHCHUS I10 XOI[y peHIeHI/Iﬂ
3a1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yIbTaT;

B X0J1¢ 00CYKICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
HpO6HeMI)I, pemaeMoﬁ 3aa4yli, BBICKA3bIBATh HACH, HAILICJICHHBLIC Ha IIOUCK
peHIeHI/ISI, COIIOCTABJISITH CBOU CY)KILCHI/IH C CY)KI[GHI/IHMI/I z[pyrnx yqaCTHHKOB
nuanora, 0OHapyXKMBaTh Pa3IMuMe W CXOJICTBO MO3UIINI, B KOPPEKTHOU (hopme
(bopMyIpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpCI[CTaBJ'DITB pGBYHBTaTbI peHIeHI/IH 3a1a4u, BKCHepI/IMeHTa,
UCCIIEJIOBAHUS, MPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aJ1a4 TPE3CHTAIINN 1 OCOOCHHOCTEN ayIUTOPHH.

PeryisiTuBHBIC YHUBepCAJIbHbIe Y4eOHbIE 1eiCTBUA

Camoopranusanus:

COCTABJISTH IUIAH, aJTOPUTM PEIICHU 33Ja4i, BBIOUPATH CIIOCO0 peleHus
C y4€TOM HWMEIOIINXCS PEeCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAPHUAHTHI PELIEHUH € YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJICKT:

BJaJIeTh HAaBBIKAMU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEPIIAEMbIX JEHCTBUM W MBICIUTEIBHBIX IPOLIECCOB, HMX pE3YJbTaTOB,
BJIAJETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca M Pe3yJbTara
pelIeHnss MaTeEMaTUYECKOM 3a1auH;

OPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh HpPH PpPELIEHUU
3a/la4yd, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITENTLCTB, TaHHBIX, HAMIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEId M YCIOBUSAM, OOBSICHATH
OPUYMHBl JIOCTH)KEHUS WM HEJIOCTHIKEHUS Ppe3yJbTaTOB JI€ATEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eAATEJILHOCTD:

NOHMMAaTh ¥ WUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
WHAMBHUIyaJIbHOM paOOTHl MPH pPELICHUH Yy4eOHBIX 3ajad, NMPUHUMATh IENb
COBMECTHOM NI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOW padOTHI,
pacnpenesnsaTh BUIbI padoT, JOroOBapuUBaThCs, 00CYKAATh MPOLIECC U PE3YIbTaT
paboThI, 0000aTh MHEHHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (00CykaeHUsI, 0OOMEH MHEHHIA,
«MO3TOBBIE HITYPMBD)> W HWHBIE), BBIIOJHATH CBOK 4YacTb padOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMH WICHAMH KOMAaH]Ibl, OLIEHUBAThH
KayecTBO  CBOEr0  BKJaJa B OOHIMM  TOPOAYKT TO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



NNPEJMETHBIE PE3YJIBTATBI

K konmy obyuenus B 10 kiacce oOydyaroUIUiicsi MONYYHT CIEIYIOIINE
IPEIMETHBIE PE3YJIBTATHI IO OTAEIBHBIM TEMaM padoyeil MporpaMmsbl y4eOHOTO
Kypca «AnreOpa 1 Hayajga MaTeMaTUYECKOI0 aHAJIU3ay:

Yuciia ¥ BIYMCICHUSA:

cBOOOJHO OMEPUPOBATH MOHATUSMU: PAIlMOHATIBHOE YUCIO, OECKOHEUHAs
nepruoauyeckas JpoOb, MPOLEHTHI, HPPALHOHAIBHOE YHCIO, MHOYKECTBA
PAlMOHAIBHBIX U ACUCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTENBHOTO YUCIIA;

OPUMEHATh ApOOM M TPOLEHTHl JJIs pPEUIeHHs] MPHUKIAJHBIX 3a7ad M3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATbHOU KU3HU;

OPUMEHATh  NPUOIMKEHHBIE  BBIYMCICHMS, [paBHUJa  OKPYIJICHHS,
IPUKHUJIKY U OLICHKY PE3yJIbTaTa BIYMCICHNN;

CBOOOJIHO OMEpUPOBATH MOHSATHEM: CTEMEeHb C IIeJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOAXOJAUIYI0 (OpMy 3amUCH JIEWCTBUTENBHBIX YHCEN I
pEeLIEHNs MPAKTUYECKUX 3aa4 U IPEICTABICHUS JTaHHbIX;

CBOOOJHO  OMEpUpOBaTh  MOHATHEM:  apu(METUUYECKHUIl  KOpPEHb
HaTypaJbHOW CTEIICHU;

CBOOOJHO  OMNEpUPOBATh MOHSATHEM: CTENEHb C  PalMOHAIbHBIM
IIOKa3aTeJeM;

CcBOOOJHO OMEpUpPOBATh MOHATHSAMH: Jorapudm uucia, JECATHUYHBIE U
HaTypaJibHbIEe JTOTapU(PMBbI;

cBOOOJHO OMEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YUCJIOBOTO apryMEHTAa;

OIEPUPOBATh IOHATHUAMM: APKCUHYC, APKKOCHHYC W apKTaHI'€HC
YUCJIOBOTO apryMEHTAa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOZHO  OMEepUpOBaTh  MOHATHSIMHU:  TOXKIECTBO,  ypaBHEHUE,
HEPAaBEHCTBO,  PAaBHOCWIbHBIE  YPaBHEHMS W YPAaBHEHUS-CIECICTBUS,
PAaBHOCWJIbHBIE HEPABEHCTBA,;

OPUMEHATh PA3JIMYHBIE METOJbl PEIICHHS PAaUUOHAIBHBIX H JPOOHO-
PAallMOHAIIBHBIX YPABHEHHWM, NPUMEHATH METOJ HWHTEPBAIOB Ui PELICHUS
HEPABEHCTB;

CBOOOJHO OMEPHUPOBATH MOHATHSIMH: MHOTOWIEH OT OJHON MEPEMEHHOH,
MHOTOUIEH C UeNbIMU KO3(p(dUIMEHTaMH, KOPHU MHOTOWIEHA, MNPUMEHSIThH
JEJIEHUE MHOTOYIEHAa Ha MHOTOWIEH C OCTATKOM, TeopeMy be3y m teopemy
Buera nia pewienus 3anay;

CBOOOJHO OINEpPUPOBaTh MOHATUSAMHU: CHCTEMa JHHEWHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENb MATpULBl 2 X 2 W €ro IeOMETPUYECKHU CMBICII,
UCIIOJI30BaTh CBOMCTBA ONpEAENUTEN 2 X 2 JJid BBIUKUCIEHUS €ro 3HAYEHUs,
IIPUMEHATh OINPENEIUTENN ISl PEIICHHUs] CUCTEMBI JIMHEMHBIX YPaBHEHMWH,
MOJENUPOBATh PEAJIbHbIE CHTyallUM C IIOMOLIBIO CHCTEMBl JIMHEHMHBIX
YPaBHEHMM, WCCIENOBATh NOCTPOCHHBIE MOJEIXM C IOMOIIBIO MATPHULl H
ONPENEIIUTENIEH, NHTEPIIPETUPOBATH MOJYYEHHBIN PE3yIbTaT;

UCTIOJb30BaTh CBOMCTBA MACWCTBHI C KOpPHSAMHU [UIsl TpeoOpa3oBaHUS
BBIPAKCHU;

BBINIOJIHATh  NPEOOpPA30BAHMS YHUCIOBBIX BBIPAKEHHH, COAEpPKALIUX
CTEIICHH C PAllMOHAJIBHBIM II0KA3aTeIIEM;

UCIIOJI30BaTh CBOMcTBa  JIOrapu¢pmoB VTS npeoOpa3oBaHus
JOTapU(PMUYECKUX BBIPAKEHUN;



CcBOOOJHO ONEPHUPOBATh MOHATUSAMU: HUppAIMOHATIbHbBIE, TIOKAa3aTeIbHbIE U
jgorapuMHUYECKUe ypaBHEHHs, HAXOAUTh UX pEIIEHUS C MOMOUIbIO
PaBHOCUJIBHBIX MIEPEX0JI0B UM OCYIIECTBIISIS MPOBEPKY KOPHEIA;

OPUMEHATh  OCHOBHBIE  TpPUTOHOMETpUYeckue  GopMynbl A
npeoOpazoBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUM;

CBOOOJHO OMNEpUPOBATh TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HEoO0XoAuMble (OpPMyJBl [JIsl pEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICIMPOBaTh pEajJbHbIe CUTyallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXKCHHSI, YpPaBHEHHs, HEPAaBEHCTBA IO YCJIOBHMIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM ammapara anreOphl.

@Oynkuuu ¥ rpapuku:

CcBOOOJHO OMEepUPOBATh MOHATHAMH: (YHKIUS, CHOCOOBI 3aJaHUs
GyHKIIMHM, B3aUMHO oOOpaTHble (YHKIUH, KOMOO3UIMS (QYHKIUH, Tpaduk
(YHKIIMH, BEIIOJTHATH dJIEMEHTapHbIe TpeoOpa3oBaHus rpadukoB QyHKINIA;

CBOOOHO OMEPHPOBATh MOHATHUSAMHU: 00JIACTh ONpPEAETICHUS U MHOKECTBO
3HaYeHUH QPYHKINU, HYJTU QYHKIHH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OMNEpPUPOBATh MOHATUAMU: YETHBIE U HEUETHBIE (DYyHKIUH,
nepuoanYeckrue (PyHKIUU, TPOMEXKYTKH MOHOTOHHOCTH (DYyHKIIMH, MAaKCUMYMBbI
U MUHHUMYMBbI (PYHKIMH, HAauOOJbIlIee U HaUMEHbIIee 3HAUeHHE (QYHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKIMS C HATypaJIbHBIM
U LIEJIBIM TOKa3aTeneM, rpaduk CTeNeHHON (PYHKIHUU C HATYPaJIbHBIM U LIETBIM
nokaszateneM, rpaduk KOpHS N-Oi CTENeHU Kak (yHKIUU OOpaTHOM CTENEeHH C
HaTypaJIbHbIM ITOKa3aTeleM;

OTIEepUPOBAThH MOHATHAMU: JUHEHHAsA, KBAaJApaTUYHAS U APOOHO-TMHEHHAs
(YHKIIMH, BBINOJHATD D3JIEMEHTApPHOE MCCIEAOBAHUE M TOCTPOEHUE UX
rpaduKos;

CcBOOOJHO OMEpPUPOBATH MOHITUSAMHU: MOKa3aTeNbHas U JorapupmMuyeckas
(GYHKIIMH, UX CBOMCTBAa M rpa(UKH, UCIOJIB30BATh MX TpadUKU A PELICHHS
ypaBHEHUH;

CBOOOJHO OMEpUPOBATH MOHATHSIMH: TPUTOHOMETPUYECKAST OKPYXKHOCTB,
ornpezieNieHue TPUTOHOMETPHUUECKHUX (YHKIMI YUCIOBOTO apryMEHTa;

UCTONb30BaTh Tpaduku (QYHKUMHA [JIs1 HCCIEAOBAHUSA IPOLECCOB U
3aBHCHMOCTEH MpHU pEeLICHUH 33/1a4 U3 APYTUX YYEOHBIX MPEIMETOB U pealbHON
KHU3HU, BBIpaXaTh (JOPMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauana maTeMaTH4ecKOro aHaIu3a:

cBOOOJHO ONEpPUPOBATh MOHATUSAMU: apuPMETUUECKas U TeOMETpUIecKas
nporpeccusi, 0eCKOHEUHO yOBIBAIOIIasi TEOMETPUYECKas MPOTPeCCHsl, TUHEHHBIN
M OKCIIOHEHIMAJIBHBIA pOCT, (opMyJia CJIOXKHBIX MPOLEHTOB, HUMEThH
IPECTaBICHUE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCUH ISl PEHICHUs PEabHBIX 3a/ad MPUKIATHOTO

XapakTepa;
CBOOOJHO OIEPHPOBATh MMOHATHSAMH: IIOCICIOBATEILHOCT, CIIOCOOBI
3aaHHs MOCJIeI0BATEILHOCTEH, MOHOTOHHBIC u OrpaHHYCHHBIC

MOCTIEIOBATEIbHOCTH, IOHUMAaTh OCHOBBI 3apOXKIEHUS MaTeMaTUYECKOTO
aHaIM3a Kak aHajau3a OECKOHEYHO MallbIX;

CBOOOJHO OMEpUPOBATH MOHATHSAMH: HEMPEpBIBHbIE (YHKIUH, TOYKH
pa3pbiBa rpaduka pyHKIUH, aCUMIOTOTHI rpaduka QyHKINN;

CBOOOJHO OIEpHpOBaTh MOHATHEM: (PYHKIHS, HEMpPEpbIBHAA Ha OTpPE3KE,
IPUMEHATH CBOICTBA HENIPEPHIBHBIX (DYHKIIUH JJIs peIIeHUs 3a/1a4;



CBOOOJHO OMEpPUPOBATh MOHATHSAMH: IEpBas M BTOpas MPOU3BOIHBIC
byHKIMH, KacaTenabHas K rpaguKy QyHKINHU;

BBIYUCIIATH  IPOU3BOJHBIE CyMMBI, IIPOM3BEICHMS, YACTHOIO U
KOMIO3HUINH IBYX (DYHKIUH, 3HATH MPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIHIA;

UCTIOJIb30BaTh T€OMETPUUECKUNA U (PU3NYECKUN CMBICT MPOU3BOTHOM TSt
peleHus 3aaa4.

MHokecTBa U JIOTHKA:

CBOOOJHO OMEpUPOBATH MOHATHSAMH: MHOXKECTBO, OINEPALUUA  HaJ
MHOXECTBaMU;

UCIIOb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar s OIMCAaHMS
peanbHBIX MPOLECCOB U SIBJICHUM, NPU PELICHUU 3a7ad U3 JAPYTHX YUYEOHBIX
IIPEAMETOB;

cBOOOJHO OMEpUPOBATH MOHATHSAMU: ONpeeNieHUuE, TeOpeMa, ypaBHEHHE-
CIIEICTBUE,  CBOMCTBO  MAaTEMaTHYECKOTO  O0OBEKTa,  JOKa3aTelbCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy obyuenus B 11 kiacce oOydaroUIMiicsl MONYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIBTATHI IO OTAEIBHBIM TEMaM padoyeil MporpaMmsbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTEMaTUYECKOT0 aHAIN3a:

Yuciia 1 BBIYMCTICHUS:

CBOOOZHO OMEpUPOBaTh MOHATHAMH: HATypaJlbHOE M IIeJI0€ YHUCIO,
MHOYECTBA HATYPAJIbHBIX U LEJBIX YUCEN, UCIIOIB30BaTh MPU3HAKU JECITUMOCTH
nensix uyucesn, HOJl um HOK HarypanbHbIX 4YMcCesnl Il pEIIeHHs 3aj]ad,
OPUMEHSATH aNroput™ EBknnna;

cBOOOZHO OMEpHUpOBaTh MOHATHEM OCTaTKa MO MOIYJIO, 3alHChIBAaTh
HaTypaJIbHBIE YNCIIA B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHNS,

CBOOOJHO OMEpPUPOBATH MOHITUSIMH: KOMIUIEKCHOE YHCIO U MHOKECTBO
KOMIUJIEKCHBIX YUCEJN, MPEACTABIATh KOMIUIEKCHBIE YHCIIA B alre0Opandyeckon u
TPUTOHOMETPUUYECKOM (opMe, BBHIMOTHATH apu(PMETUYECKUE ONEepali ¢ HUMU
¥ U300pakaTh Ha KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CcBOOOJHO ONEPHPOBATh MOHATUSAMU: HUppAIOHATIbHbBIE, TIOKAa3aTeIbHbIE U
JOrapu()MUYECKHE HEPABEHCTBA, HAXOJIWTh MX PEIIEHUS C IOMOIIBIO
PAaBHOCWIBHBIX IIEPEXO/IOB;

OCYLIECTBJIATH OTOOp KOPHEW NpH PEMIEHHUH TPUTOHOMETPUYECKOIO
YPaBHEHUS;

CBOOOJHO OIEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEoO0XOoAMMbIE (OpPMYyJBl [JIsI pEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

cBOOOHO OTEpUPOBATH MOHATHIMH: CUCTEMa U COBOKYITHOCTh YpaBHEHUM
U HEPABEHCTB, PAaBHOCHUJIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOIUTH
pELIEHNsT CHCTEMBI M COBOKYIIHOCTEM pAalMOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKa3aTENbHBIX U JTOrapu(pMUUIECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb palOHAJbHEIE, VppaLMOHAJIbHBIE, IIOKA3aTEIbHEIE,
JOrapu(pMUYECKUEe M TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA,
COZIEpIKAIAE MOYJIM U ITapaMeTphI;

IPUMEHSATH I'papruecKrue METOJIbI JIsl PEIICHHs] YPAaBHEHUI U HEPABEHCTB,
a TAKKe 3a7a4 C mapameTpamu;

MOJICIMPOBaTh pEajbHbIe CUTyallMM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPAXXCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3aJa4H,
UCCJIEIOBAaTh NOCTPOEHHBIE MOJEIN C HCIIOJIb30BAaHHEM ammapara ainreOpsl,
VHTEPIIPETUPOBATD IMOJTYyYECHHBIN PE3YyJIbTAT.



@Oynkuuu ¥ rpapuku:

CTPOUTHh TpadUKU KOMIO3ULIHUUA (PYHKIHMHA C TOMOIIBIO 3JIEMEHTapHOIO
UCCIIEJIOBAHMS U CBOMCTB KOMITO3ULIUU ABYX (YHKIIHIA;

CTPOUTh TE€OMETpUYecKne oOpa3bl YpaBHEHMI M HEpPaBEHCTB Ha
KOOPJAWHATHOM ITIJIOCKOCTH;

CBOOOJHO OMNEpPUpPOBaTh MOHATHAMH: TpaQUKd TPUTOHOMETPHUUECKHUX
byHKINH];

OPUMEHATh (QYHKIMH 711 MOJEIMPOBAHUS W HCCIEIOBAHUS PeabHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCTIONb30BaTh  MPOM3BOAHYIO  JUIA  HUCCIENOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTB M 9KCTPEMYMBI;

HaXOJUTh HAauOOJbIlIee U HAUMEHBIIIEEe 3HaYCHHUS (PYHKIMNA HEMPEPBHIBHON
Ha OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUI HAXOXKIACHUS HAWJIy4llero PEUICHUs B
IPUKIAIHBIX, B TOM YHUCJE COLMAJIBbHO-DKOHOMHUYECKHUX, 3aJayax, I
OTpeieNiEeHUs] CKOPOCTH M YCKOPEHHs IMpoliecca, 3aJaHHOTO (HOpMyJoN win
rpadukom;

CBOOOJHO OMEpUPOBATh MOHATHSIMH: TEepBOOOpa3Has, OIpeaeaEHHbIN
UHTErpall, HaXOIUTh MEPBOOOPA3HbIE SJIEMEHTAPHBIX (DYHKUUNA M BBIUYUCIATH
uHTerpai no popmyise Herorona-Jleitonua;

HaXOAWTh IUIOMAAN IUIOCKUX QUIYyp U OOBEMBI Tel C MOMOUIBIO
WHTErpana;

UMETh NPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHWM HA IPUMEpPE
cocraBieHus nudepeHanbHbIX ypaBHEHUH;

pemarh IPUKIAaIHbIE 3aa4i, B TOM YHCIIE COLMAIBHO-DKOHOMUYECKOIO U
du3nyecKkoro xapakrepa, CpeCTBaMH MaTEMaTHYECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/
n

HaumenoBanue pa3aeios
H TeM NMpPOorpamMmMbl

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTebHbIE PeCypChl

MHOXeCTBO
JIEMCTBUTEILHBIX YHCET.
MHOro4ieHsl.
PanmonansHbIe ypaBHEHUSI
1 HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YpaBHEHUN

24 1

QOyHKIUHU U TpadUKH.
CrenenHas QyHKIMS C
IIEJIBIM [TOKa3aTesIeM

12 1

Apudmernueckuii KOpeHb
N-OU CTEINEHH.
Hppanuonaibusie
ypaBHEHUs

15 1

[oxa3zaTtenbHast QyHKIHSL.
[Toxa3zaTenbHblE ypaBHEHUS

10 1

Jlorapudmuueckas
byHKIHS.
Jlorapugmuueckue
ypaBHEHHUSI

18 1

Tpuronomerpuieckue

22 1




BBIPAKECHUS U YPaBHEHUS

ITocnenoBarenbHOCTU U 10
pOrpeccuu

HenpepbiBHbIE QyHKIIUY.

IIpousBoaHas 20

[ToBTOpeHmE, 0600IICHNE,
CHUCTEMAaTH3al|sl 3HAHHH

OBLIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 136




11 KITACC

Ne
n/
n

HaumeHnoBaHue pa3jiesion
H TeM MPOrpamMMbl

KoaunuecTBo yacoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIe Pecypchl

UccnenoBanue GyHKIMiA ¢
MMOMOUIBIO TPOU3BOIHOM

22 1

[lepBooOpa3nas u
UHTETrpal

12 1

I'padpuku
TPUTOHOMETPHYECKUX
byHKITHIA.
Tpuronomerpuueckue
HEpaBEHCTBA

14 1

HppanmonanbsHeie,
MOKa3aTeNbHbIE U
norapudmuyeckre
HEPaBEHCTBA

24 1

KomimiekcHbie yncia

10 1

Harypasbasle u nensie
4yucIa

10 1

Cucremsbl palOHAJIbHBIX,
AppaLMOHAIBHBIX
IIOKa3aTCJIbHBIX 1
JOTapuPMHIECKIX
YpaBHEHUH

12 1




3amauun ¢ mapameTpamu 16 1
[ToBTOpeHwue, 0606L[I€HI:I€, 16 5
cucreMatTu3anuvs 3HaHUU

OBUIEE KOJIMYECTBO 136 10

YACOB I10 ITPOTPAMME







ITOYPOYHOE INTAHUPOBAHMUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoJsbHbie
padoThI

IIpakTH4eckune
padoThI

JlaTa
U3ydeHust

DJIeKTPOHHbIE
uupposbIie
oOpa3oBaTe/ibHbIE

pecypcbl

MHOecTBO, Onepalyu Haj
MHOKECTBAMHU U UX CBOMCTBA

Huarpammsl Ditnepa-Benna

IIpuMeHeHne TeOpEeTUKO-
MHO>KECTBEHHOTO aIlapara
JUIS pelleHus 3a1a4

PanmonaneHbie ynCIa.
OOBIKHOBEHHBIC U
JeCSATUYHbIE IpodHu,
MPOIEHTHI, 0ECKOHEYHBIE
MEPUOANYECKHE IPOOH

ParnonansHbIe YHCIIa.
OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH,
MPOIEHTHI, 0ECKOHEUHBIE
NEePUOANYECKHE IPOOH

[Ipumenenue nqpoodeit u
MPOLICHTOB VISl PELLICHUS
MPUKJIAIHBIX 3a/1a4




[Tpumenenue npodeit u
[IPOLEHTOB JIs1 PEIICHUS
MPUKIAIHBIX 3a70a4

JleficTBUTENIBbHBIC YUCTA.
PannonanwHbIe U
HMppauroOHaJbHbIC YHCTIa

ApudmeTndeckne onepanuu
C ICUCTBUTEIHHBIMU YHCIAMH

10

Monynab AeHCTBUTEIBLHOTO
YHCiIa U €0 CBOMCTBA

11

[TpuOnmxEHHbBIE BHIYUCICHUS,
IIpaBHJia OKPYTJICHUS,
MPUKHUIKA U OIICHKA
pe3yJibTaTa BEIYUCICHUN

12

OCHOBHBIC METOObI peHIeHI/ISI
HEJIBIX ¥ IPOOHO-
palMOHAIBHBIX YPABHEHHUN U
HEPABCHCTB

13

OcHOBHEBIE MCTOABI pCHICHUS
LEJIBIX U APOOHO-
palMOHAIBHBIX YPABHEHHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUS
HENBIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U
HEPABEHCTB




15

MHOrowieHsl OT OJJHOM
nepemMeHHou. /lenenue
MHOTO4YWICHA Ha MHOTOUJICH C
octaTtkoM. Teopema besy

16

MHOTO0YJICHEI C O eJabIMU
koo Punmentamu. Teopema
Buera

17

Pemenue cucreM JTMHENHBIX
ypaBHEHUU

18

Pemenne cuctemM TMHENHBIX
YpaBHEHUU

19

Marpuiia CUCTEMBI TUHEUHBIX
ypaBHeHUM. OnpenenuTesb
MaTpHIIbl 2%X2, €ro
reOMEeTPUYECKUN CMBICT U
CBOIICTBA; BBIYUCIIEHUE €TO
3HAYEHUS

20

Onpenenuresib MaTPULBI 2X2,
€ro TEOMETPUUIECKUNA CMBICIT U
CBOICTBA; BEIYHCIIECHHUE €ro
3HAYEHUS

21

IIpumeHeHne onpenenuTens
JUISL pPEILIEHUS] CHCTEMBI
JIMHEHHBIX YPABHEHUN

22

Pemienue IMPUKIIAAHBIX 3aaa4
C IIOMOIIIbYO CUCTCMbI




JIMHEHHBIX YpaBHEHUN

23

Pewenue npukiiagHeix 3ana4d
C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24

KonrtponbHas padora:
"PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

®dysKnMs, cnocoOb! 3a1aHus
bynkun. Bzaumuo
oOpaTHbIe (PYHKIIHH.
Komnozumus GyHKimii

26

I'padux pyskIHAH.
DJieMeHTapHbIe
npeoOpa3zoBanusi rpad)KoOB

GyHKIHHA

27

O0nacTh onpeaeneHus u
MHOYECTBO 3HaYCHUH
bynkunn. Hymm GyHkimn.
[IpomMexxyTku 3HaK
MOCTOSTHCTBA

28

YETHbIC M HEYETHBIE
¢byuxun. [lepuoauueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (D)YHKIIUH

29

MakcuMyMbl 1 MUHUMYMBI
¢yukiun. Hanbosbiiee u




HaVMEHBbIIIEE 3HAYCHHE
(GYHKIIMM Ha IPOMEXKYTKE

30

JIvHeinas, KBaipaTUdHas U
IpoOHO-TMHEHHAas yHKIHH

31

DeMeHTapHOe UCCIeI0BaHHe
U TIOCTPOEHUE IPahUKOB 3TUX
byHKIUI

32

DJIeMEHTapHOE UCCIIeIOBAaHHUE
1 TIOCTPOEHUE TPaPUKOB ITHX
byHKIUI

33

CreneHsn ¢ LEIBIM
nokasareseM. bunom
Hrrotona

34

CrerneHsn ¢ 1EIbIM
nokasarejieM. buHom
Herorona

35

Crenennast pyHKIUS C
HATYPaJbHBIM H LEJIBIM
nokasareseM. E€ cBoiicTBa u

rpaduk

36

KonrpomnbHas padora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk”

37

ApudmeTnieckuii KOpeHb
HaTypaJbHOMN CTEIIEHU U €TI0
CBOWCTBA




38

ApudpmeTnueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0
CBOMCTBA

39

[TpeoOpa3oBaHUs YHCIOBBIX
BBIPAKECHMM, COLECPIKALUX
CTENEHH U KOPHU

40

[TpeoOpa3oBaHuUs YUCIOBBIX
BBIPXKEHUI, COAEepKaLIUX
CTENEHU U KOPHU

41

[TpeoOpa3oBaHus YHCIOBBIX
BBIPXEHHH, COIepIKaIIIX
CTEINEHU U KOPHU

42

UppanuoHanbHbie
ypaBHeHUsa. OCHOBHbIE
METO/IbI PeIlIeHuUs
UPpALMOHATIEHBIX YPaBHEHHM

43

HppaunoHnanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/BbI PEIICHUS
MPPALMOHAJIBHBIX YPAaBHEHUI

44

UppannoHanbHbie
ypaBHeHUs. OCHOBHBIE
METOBI PEIICHHS
HUPPAMOHATIEHBIX YPaBHEHUN

45

PaBHOCHIIBHBIE TTEPEXOBI B
PELIEHUH UPPALTMOHATBHBIX




YpaBHEHUH

46

PaBHOCHIBHEBIE Mepexoabl B
pPCIICHUN UppPALIUOHATIBHBIX
YpaBHEHUI

47

PaBHOCHIIBHBIE TIEPEXOMBI B
pELICHUH UppaliOHAIbHBIX
ypaBHEHUNU

48

PaBHOCWIIBHBIE TTEpEXOABI B
pELIEHNN UPPaALMOHATIBHBIX
YpaBHEHUU

49

CgoiicTBa u rpaduK KOPHS n-
Ol cTeneHu Kak (PyHKITUU
00paTHO# CTeNeH! C
HATypPaJbHBIM ITOKa3aTeIIeM

50

CaolicTBa U rpaguK KOpHS n-
oif creneHu Kak QyHKUUU
00paTHO CTETIEHU C
HaTypaJbHbIM [10Ka3aTelIeM

51

KonTponbhas pabota:
"CBolicTBa U rpaduK KOpHS
n-OU CTEINECHH.
NppannoHanbHbie
ypaBHEeHUA"

52

CreneHs ¢ palliOHATBHBIM
OKa3aTelIeM U €€ CBOMCTBA

53

CreneHs ¢ panrOHAaJIbHBIM




OKa3aTeJIEM U €€ CBOMCTBA

54

Crenens ¢ palmoHaIbHBIM
OoKa3aTeJIeM U €€ CBOICTBA

55

[TokazarenbHast pyHKINA, €€
CBOMCTBa U rpaduk

56

Hcnonp3oBanue rpaduka
GYHKIUY [T peIIeHUs
ypaBHEHUH

57

Hcnonp3oBanue rpaduka
GYHKIUY [T peIIeHUs
ypaBHEHUH

58

IToka3aTenbHbIE ypAaBHEHUS.
OcHOBHBIE METO/IbI PELLIEHUS
ITOKa3aTeJIbHBIX YPAaBHEHHUN

59

Iloka3aTenbHbIC ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
II0Ka3aTeJIbHBIX YPAaBHEHUU

60

Iloka3aTenbHble ypaBHEHUS.
OcCHOBHBIE METO/IBI PELLIEHUS
[I0Ka3aTeJIbHBIX YPAaBHEHUU

61

KonrponbHas pabora:
"ITokazarenbHast PYHKIIHSL.
IToxazarenbHble ypaBHEHUS"

62

Jlorapudm uucna. CoiicTBa
norapupma

63

Jlorapudm uucna. CBoiicTBa




norapudma

64

Jlorapudm umncna. CoiicTBa
Jorapudpma

65

JlecsTHYHBIE U HATYpaJbHBIC
JorapuQmbl

66

JlecaTHYHbIC U HATYpaTbHBIC
sorapupMbl

67

[Ipeo6pa3oBanue
BBIPAXKEHUI, COJIEPHKAITUX
norapudmbl

68

ITpeobpa3oBanue
BBIPAXKEHHUI, COJIEPHKALIUX
J0TapuQMbI

69

[TpeoOpaszoBanue
BBIPAKEHHI, COJIEPHKALIUX
J0rapuQMbl

70

Jlorapudgmuueckas GpyHKIus,
e€ cBoiicTBa U rpaduk

71

Jlorapudpmuueckas GhyHKIHS,
e€ cBoiicTBa U rpaduK

72

Hcnonp3oBanue rpaduka
GYHKIUY JUIs] peIIeHUs
ypaBHEHUH

73

Hcnonb3oBanue rpaduka
(GYHKIUH [T pelIeHUs
YpaBHEHUH




74

Jlorapudmmueckue
ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHHS
JorapuMUIECKIX
ypaBHEHUH

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/TbI PEIICHUS
norapuGpMUIECKUX
YpaBHEHUH

76

Jlorapugmuueckue
ypaBHeHUs1. OCHOBHBIE
METOBI peIIeHUs
norapupMUIECKUX
YpaBHEHUI

71

PaBHOCUIIBHBIE TTEPEXO/IBI B
PELICHUH JTOTapHU(PMHUYECKIX
YpaBHEHUU

78

PaBHOCHIIBHBIE TIEPEXOMBI B
peLIeHUH JTOrapu(pMUIECKIX
ypaBHEHUNU

79

KonTponbhas pabota:
"JlorapudmMuueckas
byukius. Jlorapupmudeckue
ypaBHeHuUs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO




apryMeHTa

81

CuHyc, KOCHHYC, TAHT€HC U
KOTAHI'€HC YHCIIOBOTO
apryMeHTa

82

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOIO
aprymMeHTa

83

ApKCUHYC, apKKOCHHYC U
ApPKTaHTeHC YHUCIIOBOTO
aprymeHra

84

Tpuronomerpuyeckas
OKPYHOCTb, OIpe/ieJICHHE
TPUTOHOMETPUUECKUX
GbyHKIUI 4UCIOBOTO
aprymeHra

85

Tpuronomerpuueckas
OKPYHOCTb, OIIpe/ieJICHHE
TPUTOHOMETPUUECKUX
(GYHKIHA YUCIOBOTO
aprymeHra

86

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(bopMyJIbI

87

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(bopMyJIbI




88

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(bopMyIbI

89

OCHOBHEBIE
TPUTOHOMETPHUECKUE

bopmybl

90

[TpeoOpa3oBanue
TPUTOHOMETPUUYECKHUX
BBIPAKCHUIN

91

IIpeobOpazoBanue
TPUTOHOMETPHUECKHUX
BBIPAKCHUI

92

[IpeobOpazoBanme
TPUTOHOMETPUUECKUX
BBIPAKEHUI

93

[Ipeo6pa3zoBanue
TPUTOHOMETPUIECKUX
BBIPAKECHHI

94

Pemienue
TPUTOHOMETPUYECKUX
YpaBHEHUH

95

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

96

Pemenne
TPUTOHOMETPUUYECKUX




YpaBHEHUH

97

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUNU

99

Pewenne
TPUTOHOMETPUUECKUX
YpaBHEHUU

100

Pemienue
TPUTOHOMETPUUECKUX
ypaBHEHUM

101

KonTponbhas pabota:
"TpuroHomMeTpuyeCcKue
BBIPOKCHUS U
TPUTOHOMETPHUYECKHE
ypaBHEeHUs"

102

ITocnemoBaTeabHOCTH,
CIIOCOOBI 3aTaHUS
IMOCJICIOBATCILHOCTEA.
MeTtoa MaTeMaTHIECKOM
WHIYKITAN

103

MOHOTOHHBIE B
OTpaHUYECHHBIE
IIOCJICIOBATCIILHOCTH.
Hcropust ananmsa




0OECKOHEYHO MaJIBIX

104

Apudmernueckas
nporpeccus

105

['eomeTpuueckas mporpeccus

106

beckoneuno yoOpIBarorias
reoMEeTpUYIecKast POTPeCcCust

107

CymMmMa 0€CKOHEUHO
yObIBaIOLIE reOMETPUIECKON
MIPOrpeccuu

108

JIvHeHbIN 1
SKCIIOHEHIIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JIvHeHbIN 1
DKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonbs3oBanue nporpeccuu
JUTSL PEIICHUS PeaTbHBIX
3a]a4 MPUKIATHOTO
Xapakrepa

111

KonTponbnas pabota:
"[TocaenoBaTeIbHOCTH U
nporpeccun"

112

HenpeprsiBHBIC (GYHKIMM B UX
CBOHCTBA




113

Touka pa3pbiBa. ACUMITOTHI
rpadukoB QpyHKIMH

114

CgoiicTBa (pyHKIMH
HETPEPHIBHBIX Ha OTPE3Ke

115

CgoiicTBa (yHKIMH
HENpEePBhIBHBIX HA OTPE3Ke

116

MeToa HHTEpPBAJIOB IS
pEIICHUs] HEPABEHCTB

117

Mertoa nHTEpBaNIOB AJIst
pelIeHNs] HEPAaBEHCTB

118

Meto MHTEpBAJIOB I
pELIECHNS] HEPABEHCTB

119

IIpuMeHeHne CBOKCTB
HETPEePbIBHBIX QYHKIHHA 1151
pelieHus 3a1a4y

120

IIpuMeHeHne CBOMCTB
HeNpepbIBHBIX QYHKIMHA 1151
peuieHus 3a1a4y

121

IlepBas u BTOpas
MPOU3BOIHBIC (DYHKIIUU

122

Onpenenenue,
F€OMETPUYECKUN CMBICTT
MIPOU3BOAHOMN

123

Onpenenenne, GU3NIECKUI
CMBICJI IIPOU3BOTHOMN

124

YpaBHEHHE KacaTeJIbHOU K




rpaduKy QyHKIHHA

YpaBHEHHE KacaTeIbHOU K

125 rpaduxy QyHKINN

126 [Ipon3BoaHBIE 37IEMEHTAPHBIX
byHKIUI

127 [TponsBoaHBIE 37IEMEHTAPHBIX
byHKIMMA

IIpou3sBoaHas CyMMBI,
128 MPOU3BENEHHUS, YACTHOTO U
KOMIO3UIIUHN (PYHKIIMHA

IIpou3sBoaHas CyMMBI,
129 | mpousBeneHus, YaCTHOTO U
KOMIIO3UIIUHN (PYHKIIHH

IIpousBoaHas CyMMBI,
130 | mpousBeneHUs, YaCTHOTO U
KOMITO3UITUH (DyHKITHI

KonrponbHas padora:

131
"[IponzBognas"

[ToBTOpEeHME, 0000IIECHNE,
132 CHUCTEMAaTH3alMsI 3SHAHUH:
"VpaBuenus"

[ToBTOpenme, 0600IIECHNE,
133 cucTeMaTH3aIysI 3HAHUH:
"®dyHkuun"

Nrtorosas KOHTpoOJIbHAS

134
pabora




135

NrtoroBas KOHTpOJIbHAS
pabota

136

[ToBTOpenwue, 06001IIeHNE,
cUCcTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

136

10




11 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

KonTpoabHbie

Bcero
padoThI

IMpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne MpOU3BOIHON
K MCCIIeIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
HKCTPEMYMBI

[IpuMeHeHne Mpou3BOAHON
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHOU
K UCCIICIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTH H
AKCTPEMYMBI

IIpuMeHeHne MpOU3BOIHOU
K UCCIIeIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTH H
OKCTPEMYMBI

[TpumeneHne mpou3BOIHON
K UCCIIEIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTE U
AKCTPEMYMBI

ITpumeHeHne npon3BOgHON




K UCCIICIOBAHUIO (yHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

Haxoxnenne Han0OoIbIIeTo
Y HAaUMEHBIIIETO 3HAYEHUS
HENPEepBIBHON (YHKITUU HA
OTpe3Ke

Haxosxnenne HanOobIIero
Y HAUMEHBILIETO 3HAYCHHS
HETpEepbIBHON (PYHKLIUHU HA
OTpe3Ke

Haxoxxnenne HanOosbIero
Y HaUMEHBILIETO 3HAYCHUS
HENpepbIBHON (PYHKLIUHU HA
OTpe3Ke

10

Haxoxxnenune HanOombIero
Y HaUMEHBILET0 3HAYCHHS
HENpepbIBHON (PYHKLUHU Ha
OTpE3Ke

11

Haxoxnenue Hanbonbiiero
Y HAaMEHbILIETO 3HAYCHUS
HenpephIBHON (QYHKIIUU HA
OTpe3Ke

12

Haxoxnenne HanOoJIbIIero
Y HaMMEHBIIIEr0 3HAYEHHS
HENPEepBIBHON (YHKITUU HA
OTpe3Ke




13

IIpuMeHeHne Mpou3BOAHON
JUTSL HAXOXKACHUS
HAWIYYILIEro peieHus B
MIPUKIIATHBIX 3a7jauax

14

IIpuMeHeHne Mpou3BOAHOU
JUTSL HAXOXKACHUS
HAWIy4IlEro peleHus B
MIPUKIIAIHBIX 3a7auax

15

IIpuMeHeHne MpoU3BOAHOU
JUISL OLIPEJIENIEHNS CKOPOCTH
U YCKOpEHHs IIpoLecca,
3aJJaHHOTO (pOpMyIIOi MK
rpapuKoM

16

[TpumMeHeHHne POU3BOIHON
JUISL OTIpEJICNIEHUS] CKOPOCTH
U YCKOpEHHUsI Ipolecca,
3aJJaHHOTO (popMyIIOi MK
rpapuKoM

17

Komnozumus GpyHKimit

18

Kommozurus ¢hyHkimii

19

Kommozurus ¢hyHkimii

20

I'eomerpuueckue oOpasbl
yYpaBHEHUH Ha
KOOPAMHATHOW ITOCKOCTH

21

['eomerpuueckue oOpasbl
YpaBHEHUN Ha




KOOPAMHATHOW INTOCKOCTH

22

Konrpomnsnas padora:
"HccnenoBanue GyHKIMH C
MOMOIIIbIO TPOU3BOAHON"

23

ITepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpasubie
DIIEMEHTAPHBIX (QYHKIINH.
[TpaBuiia HaXOXKICHUS
NEpPBOOOPA3HBIX

25

[TepBooOpazubie
AJIeMEHTApHBIX (PYHKITUH.
[IpaBuna HaxOXACHUS
epBOOOPa3HBIX

26

WNurerpain.
['eomeTpuyeckuit cMbICT
WHTETrpasa

27

Beruucnenue
OIpeIeIEHHOr0 HHTETpalIa
no ¢opmyne Herorona-
JletiOamma

28

Brraucnenue
OTpeenE€HHOr0 HHTETpaia
no ¢popmyne Herorona-
JleiiOuuma

29

IIpumeHneHne uHTETpaia




JUTSL HAXOXKACHUS
ioniaied IIoCKux QUryp

30

IIpumeHeHue nHTErpana
IS HaXOXKIEHUSI 00HLEMOB
F€OMETPUUYECKHUX TN

31

IIpumepsl perieHun
Qg epeHIaIbHbIX
YpaBHEHUHU

32

[Tpumeps! perieHuit
nuddepeHIraTbHBIX
YpaBHEHUU

33

Maremarnueckoe
MOJICIIMPOBAHUE PEATBHBIX
IIPOLIECCOB C MTOMOIIBIO
nuddepeHIranTbHBIX
YpaBHECHUH

34

KonTponbhas pabota:
"[TepBooOpa3zHas u
uHrerpan"

35

Tpuronomerpuueckue
(GyHKIMM, X CBOWCTBA U

rpaduku

36

Tpuronomerpuueckue
(byHKINU, UX CBOICTBA U
rpaduku

37

Tpuronomerpuyeckue




(GyHKIMH, UX CBOWCTBA U
rpaduku

38

Tpuronomerpuueckue
(byHKINH, UX CBOICTBA U
rpaduKu

39

Tpuronomerpuueckue
(byHKIMH, UX CBOICTBA U
rpaduku

40

OT60p KOpHEH
TPUTOHOMETPHYECKHIX
YpaBHEHHIA C TIOMOIIIBIO
TPUTOHOMETPHUECKOMN
OKPYKHOCTH

41

OT60p KOpHEH
TPUTOHOMETPHYECKHIX
YpaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPY>KHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX
YpaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPHUYECKON
OKPY>KHOCTH

43

OT160p KOpHEit
TPUTOHOMETPHUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKOI




OKPY>KHOCTH

44

Pemmenune
TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

46

Pemrenne
TPUTOHOMETPHUIECKUX
HEPaBCHCTB

47

Pemrenue
TPUTOHOMETPUIECKUX
HEPaBEHCTB

48

KonTponbhas pabota:
"I'pacduku
TPUTOHOMETPHUUECKUX
GbyHKIMIA.
Tpuronomerpuyeckue
HepaBeHCTBA"

49

OCHOBHBIE METO/IBI

pEeIICHUA MOKa3aTCIbHBIX

HEpPaBEHCTB

50

OCHOBHBIE METOBI

peIICHUS MOKAa3aTCIbHBIX

HEpPAaBEHCTB

51

OCHOBHBIE METOBI




pELICHHS TOKA3aTEIbHbIX
HEpPaBEHCTB

52

OCHOBHBIE METOIBI
peIIeHHUs TOKa3aTEIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOIbI
pelieHus
norapuMUUECKUX
HEPABEHCTB

54

OCHOBHBIE METO/1bI
pereHus
JorapupMHUECKUX
HEPABEHCTB

55

OCHOBHBIE METOBI
pelieHus
JorapupMUIEcKUx
HEPABEHCTB

56

OcCHOBHBIE METO/IbI
perieHus
JorapuMUIECKUX
HEPaBCHCTB

57

OCHOBHBIE METOIIBI
pEIICHUS UPPAITUOHATBHBIX
HEPABCHCTB

58

OCHOBHBIE METOJIBI
pEIICHUS UPPAITMOHATBHBIX




HEpPAaBEHCTB

59

OCHOBHBIE METOIBI
pEeIIeHUs UPPATUOHATBHBIX
HEPABCHCTB

60

OcHoOBHBIE MCTOABI
peuicHus UppaluOHaJIbHBIX
HCPAaBCHCTB

61

I'paduueckue MeToab!
pEILIEeHNs UPPAaMOHATIBHBIX
ypaBHEHUU

62

I'paduaeckue meTobl
pelIeHns UppaMOHATIBHBIX
ypaBHEHUU

63

['paduueckue meTombr
pelIeHus TOKa3aTeIbHBIX
YpaBHEHUU

64

I'padmyeckue MeToabl
pEIICHHUs TTOKa3aTEIbHBIX
HEPABCHCTB

65

I'paduueckue MeTo bl
peteHus
norapuMUIECKUX
YpaBHEHUU

66

I'paduueckue MeTo b1
peleHus
JorapupMHUECKUX




HEpPAaBEHCTB

67

I'paduueckue MeTo bl
peneHus
norapuMUIECKUX
HEPaBEHCTB

68

I'paduueckue MeTo b1
peLIeHUs NI0KA3aTeIbHbIX U
JorapupMHUECKUX
YpaBHEHUHU

69

I'paduueckue MeTo bl
pEILIEHNs IOKA3aTENbHbBIX U
JorapupMHUECKUX
ypaBHEHUN

70

['padmyeckue MeToabI
pellIeHns TOKa3aTEeNbHbBIX U
JorapupMUIEcKUx
HEPABEHCTB

71

['padpuaeckue meToabI
pelIeHHsI TOKa3aTebHBIX U
JorapuMUIECKUX
HEPaBEHCTB

72

KonTponbnas pabota:
"UppaunoHanbpHele,
MoKa3aTeJbHbBIC U
norapuMuIecKue
HepaBeHCTBA"




73

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPUYECKAs
(dhopmbI 3amrcu
KOMILJIEKCHOTO Yhca

74

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPUYECKAs
(dbopmbI 3amucu
KOMILJIEKCHOT'O YrCIa

75

Apudmernueckue
OIepaluu ¢
KOMILJIEKCHBIMHU YUCIIAMH

76

Apudmernueckue
OIepaLuy ¢
KOMILJICKCHBIMHU YUCIIAMH

77

N3o0paxkenue
KOMIUICKCHBIX YHCEN Ha
KOOPJMHATHOM TNIOCKOCTH

78

N3obpaxenue
KOMILICKCHBIX YHCEN Ha
KOOPJWHATHOM IJIOCKOCTH

79

®opmyna Myaspa. Kopau
n-o¥ CTENEeHU W3
KOMIUIEKCHOTO YHUCJIa

80

®opmyna Myaspa. Kopau
n-O¥ CTENECHH U3




KOMIIJICKCHOI'O 4HcCJjia

81

IIpumeHeHue
KOMILJIEKCHBIX YHCEeN [T
penieHus GU3NIECKUX U
reOMETPHUECKUX 3a1a4

82

Kontponbnas pabota:
"KommirekcHbie uncia"

83

HatypanbHble u 1emnbie
qrcna

84

Harypanbnsle u nensie
qucia

85

[IpuMmeHeHne Mpu3HaKoB
JEIMMOCTH LIEJIBIX YUCEI

86

IIpuMeHeHne MPU3HAKOB
JIEJTMMOCTH LIEJIBIX YUCET

87

[TpuMeHeHMe NpU3HAKOB
JIEITMMOCTH LIEJIBIX YHUCEN:
HO u HOK

88

[IpumeHneHne mpU3HAKOB
JETUMOCTH LIETBIX YHUCEN:
HOJl u HOK

89

[IpumeneHnue npu3HaKkoB
JETUMOCTH LIEJIBIX YHCEN:
OCTaTKU MO MOAYJIIO

90

[IpuMeHeHne MpU3HaKOB
JIENIMMOCTH LIEJIBIX YHCEN:




OCTAaTKH 110 MOYJIIO

91

IIpuMeHeHne IPU3HAKOB
JEIUMOCTH IIEJIbIX YUCE:
anroput™ EBxinna s
peLIeHHus 3a/1a4 B LEJIbIX
YHCIax

92

KonTponbnas pabora:
"Teopust nenbIx ynucen"

93

CucreMa ¥ COBOKYITHOCTb
ypaBHeHUM. PaBHOCUIIBHBIE
CHCTEMBI 1 CUCTEMBI-
CIIEJICTBUS

94

Cucrema 1 COBOKYTHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI 1 CUCTEMBI-
CJIEJICTBUS

95

OCHOBHEBIE METOIBI
pEIIeHUs] CUCTEM U
COBOKYITHOCTEI
paIMoHaIBHBIX YPAaBHCHHI

96

OCHOBHBIE METO/TbI
pEIIeHUs] CUCTEM U
COBOKYITHOCTEM
HUppAOHATEHBIX
ypaBHEHUU

97

OCHOBHBIE METOIBI
pEIICHUsS CUCTEM U




COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPAaBHEHHUI

98

OCHOBHBIE METO/TbI
peLIeHUs CUCTEM U
COBOKYITHOCTEMN
IIOKa3aTeJIbHBIX YPAaBHEHUI

99

OCHOBHBIE METO/]IbI
pEIIeHUs] CUCTEM U
COBOKYITHOCTEMN
JorapupMHUECKUX
YpaBHEHUU

100

OCHOBHBIE METOABI
peLICHUs CUCTEM U
COBOKYITHOCTEMN
JorapupMHUECKUX
YpaBHEHUHU

101

[TpumeHnenue cucrem K
PELIECHUIO MAaTEMATHYECKUX
3aJa4 U 3a7a4 U3
pa3InYHbIX o0sacTei
HAYKU U peaJIbHOM KHU3HH,
MHTEpIpeTanus
IIOJIyYEHHBIX PE3yJIbTaTOB

102

[TpumeHnenue cucrem K
PELIECHUIO MAaTEMATHYECKUX
3aJa4 U 3a7a4 U3
pa3InYHbIX obsacTei




HayKH U PEAIbHOW KU3HH,
WHTEpIpETALNs
IIOJIyYEHHBIX PE3YJIBTATOB

103

IIpuMeHeHne HepaBEHCTB K
PEILIEHNI0 MaTEMaTHUYECKUX
3a/1a4 ¥ 3a7a4 U3
pa3IUYHBIX 0OsacTen
HayKH U PEAIbHOU KU3HH,
MHTEpIIpeTalus
MOJTy4YEHHBIX Pe3yIbTaTOB

104

KonrponsHas padora:
"Cucrtembl palliOHATbHBIX,
UPPALUOHATBHBIX
MOKa3aTeJIbHBIX U
JOTapuPMHIECKUX
ypaBHEHHI"

105

PannoHanbHbIE ypaBHEHMS
C ImapamMeTpaMu

106

PanmonanbHbie
HEPABEHCTBA C
rnapaMmeTpamu

107

PanmonansHbie CUCTEMBI C
napameTpamu

108

HppauuroHnanbHbie
YPaBHEHHs1, HEPABEHCTBA C
napaMeTpamMmu




109

HppauuroHanbHbIE CUCTEMBI
C ImapaMeTpaMu

110

Iloxa3arenbHble
YpPaBHEHUSI, HEPABEHCTBA C
rapaMmeTpamu

111

ITokazarenbHbIE CUCTEMBI C
napameTpamu

112

Jlorapudmmueckue
ypaBHEHHUS, HEPABEHCTBA C
napameTpamu

113

Jlorapudpmuueckue
CHCTEMBI C ITapaMeTpaMu

114

Tpuronomerpuueckue
YpaBHEHUs ¢ ITapaMeTpamMmu

115

Tpuronomerpuueckue
HEPABEHCTBA C
rnapameTpamu

116

Tpuronomerpuyeckue
CHCTEMBI C ITapaMeTpaMu

117

[TocTpoenune n
UCCJIEI0BAHUE
MaTeMaTUYECKUX MOJeIen
peaNbHbIX CUTYaLUN C
IIOMOLIBIO YPABHEHHUM C
rnapaMmeTpamu

118

[Toctpoenue u




HCCJIEI0BAHNE
MaTE€MaTHYECKUX MOJEIIEH
peanbHBIX CUTYALH C
ITIOMOIIBIO CUCTEM
YpPaBHEHUH ¢ TapamMeTpamMmu

119

ITocTpoenue u
UCCJIEIOBAHNE
MaTE€MaTHYECKUX MOJECIIEH
peanbHBIX CUTYALM C
ITIOMOIIBIO CUCTEM
YpPaBHEHUH ¢ TapamMeTpamMu

120

Konrponsnas padora:
"3amaum ¢ mapamerpamu”

121

[ToBTOpenwue, 06001IeHNE,
CUCTEMATU3AIIM 3HAHUN:
"VYpaBHeHus"

122

[ToBTOpEeHME, 0000IICHHE,
CHUCTEMATHU3AIIM 3HAHUMN:
"VYpaBHeHus"

123

[ToBTOpeHME, 0600IICHNE,
CUCTeMAaTH3alNs 3HAHUM:
"VpaBuenus. CucTemMbl
ypaBHeHUI"

124

[ToBTOpenue, 0600IICHNE,
CHCTEeMAaTH3alMs 3HAHHI:
"HepaBencrna"




125

[ToBTOpenue, o6001IEHNE,
CHCTEMaTH3aINs 3HAHUH:
"HepaBeHncrsa"

126

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aIus 3HAaHUH:
"HepaBeHncrsa"

127

[ToBTOpenwue, 06001IeHNE,
CUCTEMATU3AIIMS 3HAHUN:
"IIponsBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IeHNE,
cucTeMaTU3alus 3HaHHUM:
"IIponsBogHas u eé
npuMeHeHune"

129

[ToBTOpeHME, 0000IIEHNE,
CHUCTEeMaTHu3aIlus 3HAHWM:
"IIpousBoaHas u €&
npumeHeHue"

130

[ToBTOpenue, 0600IIEHNE,
CUCTeMAaTH3alNs 3HAHUMN:
"WuTerpan u ero
npuMeHeHue"

131

[ToBTOpeHue, 06001IEHNE,
cUCTeMaTu3alus 3HaHUM:
"®yHkuun"

132

[ToBTOpenue, o6001IEHNE,
cucTeMaTHu3alus 3HaHWI:




"Oyukun"
[ToBTOpenwue, 060061IeHNE,

133 CHCTEMATH3allHs 3HAHMIA: 1
"Oyukuun"

134 HToroBast KOHTpONbHAS { {
pabota

135 HToroBast KOHTPOJIbHAS { {
pabora

136 [ToBTOpEHME, 0606H1eH1:1e, {
CHUCTEMATHU3AIU 3HAHUM

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

136

10







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1.Mep3nsak A.I'., Homuposckuit I.A., ITonskoB B.M.; nox penaxuueit [Togonsckoro B.E. MaTtematuxka.
AnreOpa 1 Havyasa Marematiyeckoro anainuza. 10 kiacc. OOIIECTBO € OrpaHUYEHHON OTBETCTBEHHOCTBIO
Wznatensckuii entp « BEHTAHA-TPA®»; Akunoneproe odmiectBo «M3marenseTBo «IIpocBemenuey,
2023

2.Mepansk A.T'., Homuposckwuit [I.A., [TomsskoB B.M.; mox penakimeii [Toqonsckoro B.E. Maremaruka.
Anrebpa 1 HaYajIa MaTeMaTHYecKoTo aHaium3a. . 11 kiacc. OOIIecTBO ¢ OrpaHNYEHHOH OTBETCTBEHHOCTHIO
Wznarensckuii nentp « BEHTAHA-I'PA®»; Aximoneproe obmectBo «HM3narensctBo «IIpocBerienuey,
2023

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://myschool.edu.ru/
https://edsoo.ru/
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