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HOACHUTEJIBHAA 3AIINCKA

Y4eOHblil Kypc «Anredpa W Hadajga MareMaTWYECKOro aHAM3a» SBISETCS
OJIHAM M3 HauOOoJee 3HAUYUMBIX B MPOrpaMMe CPEAHEro oluiero oOpazoBaHus,
NOCKOJIBKY, C OJHOH CTOPOHBI, OH OOECIIEUMBACT WHCTPYMECHTAIBHYIO 0a3y Uis
W3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, & C IPYroil CTOPOHBI, GOpMHpYET
JIOTHYECKOE M aOCTPAKTHOE MBILIIEHUE O0YYAOLIMXCS HA YPOBHE, HEOOXOIUMOM
U OCBOEHUSI MH(OPMATHKH, OOIIECCTBO3HAHMSI, NUCTOPHH, CIIOBECHOCTH W APYTUX
JUCIUIUIMH. B pamMkax AaHHOro ydeOHOro Kypca OOy4YaromMecs OBJIaJeBaroT
YHHUBEPCAIBHBIM SI3BIKOM COBPEMCHHOH HayKH, KOTOpas (QOpMyIHpPYET CBOM
JOCTUKEHHSI B MATEMATHYECKOH (popme.

VY4eOHblil Kypc aireOpbl U Hayall MATEMATHYECKOrO aHAIM3a 3aKIIaAbIBACT
OCHOBY Il YCIEHIHOTO OBJIAJICHUS 3aKOHAMMW (DU3UKH, XUMHUH, OHOJIOTHH,
NOHMMAHWSI OCHOBHBIX TCHICHIMI Pa3BUTHS YKOHOMUKH M OOIIECTBEHHOW JKU3HH,
NO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(PPOBBIX W KOMIBEOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HWCIOJIb30BATh MX U AdaJIbHEHIIEro oOpa3oBaHWs U B
NOBCEIHEBHOM XM3HHU. B TO k€ Bpemsi OBNaJcHHE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKLMSMH aireOpsl M MAaTEMaTUYECKOTO0 aHajli3a Pa3BUBACT
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTB, JOKA3bIBaTh
YTBEPKACHUS C MOMOLIBI0 MHAYKIMKA W PacCyXAaTh ACAYKTUBHO, MCMOJb30BaTh
0000IICHHE W KOHKPETH3aluuto, aOCTparupoBaHWE W AHAIOTUIO, (OPMUPYET
KPEaTUBHOE U KPUTHYECKOE MBILICHUE.

B xone m3ydyeHus yueOHOro Kypca «Anredpa M Havdajla MaTeMaTH4e€CKOro
aHaJM3a» O0YYArOIIMECS TMOJYYAOT HOBBIA OMBIT PEIICHUS MPUKIAIHBIX 3a1ad,
CaMOCTOSATEIBHOI0 MOCTPOCHUS MAaTEMAaTHIYECKUX MOJENEN PEeabHBIX CHTYaIUi,
WHTEPIPETAMK  MOJYYCHHBIX ~ PEUICHHHA,  3HAKOMSTCA C  IPAMEpaMHu
MAaTEMaTUYECKAX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE W HMCKYCCTBE, C
BBITAOIIMMUCSA MATEMATHYECKAMHA OTKPBITHSMH H UX aBTOPAMHU.

Y4eOHblil Kypc 00JagacT 3HAYUTENBHBIM BOCIHATATEBHBIM TOTEHIIUAIOM,
KOTOpBIA peanm3yercs Kak 4epe3 YyueOHbld Marepuan, CrnocoOCTBYHOLIMIA
(OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, Tak M 4epe3 crneunpuky yueOHOU
JEATENBHOCTH, TPEOYIOUICH MPOMODKUTEILHON  KOHIIEHTPAIlMM  BHUMAaHMUS,
CaMOCTOSTENBHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOTYUYEHHBIN PE3YIIbTAT.

B ocHoBe MeToanKn 00ydeHHsl anredpe U HaYajlaM MaTeMaTHYECKOro aHaIu3a
JIEKUT ACSITETbHOCTHBIA MPUHLIMI O0YUEHUSI.

B crpykType yuebGHoro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO aHAIA3a»
BBIICTICHBI ~ CICAYIOLUIME COJACP)KATEIBHO-METOIMYECKME JHHUM: «Yucma u
BbIUKCICHUS», «DyHKIMU W rpadukmny, «YpaBHEHUS W HEPAaBEHCTBa», «Hauama
MaTeMaTu4ecKoro aHanusa», «MHoXkecTBA MW JIOTUKa». Bce  OCHOBHBIE
COAEPXKATEIbHO-METOAMYECKAE JIMHUMA W3YYalOTCd HA MPOTSHKCHHUM ABYX JIET



0Oy4eHHMS HA YPOBHE CPEHETO 00IIEro 00pa3oBaHusl, €CTECTBECHHO JOMOIHSSA APYT
Jpyra U MOCTENEHHO HACHIIIAICh HOBBIMU TEMAaMHU U pa3aeiamu. [laHHbIi yueOHbIi
KypC SIBJISIETCS MHTETPAaTUBHBIM, MOCKOJIbKY OOBEIUHSAET B ceO€ COACpKaHUE
HECKOJIbKMX MaTeMaTH4YeCKMX TUCIMIUIMH, TaKUX Kak ajareOdpa, TPUTOHOMETPHS,
MaTeMaTUYECKUI aHaJI3, TEOPHSI MHOXKECTB, MareMaTrieckas jJoruka u gpyrue. [1o
MEpE TOro Kak o0ydaromuecs OBJIaACBaIOT BCE O0JIEe MUPOKUM MaTEMATUUYECKUM
anmaparoM, y HUX MOCIEN0BATEIbHO (POPMUPYETCS U COBEPUICHCTBYETCS YMEHUE
CTPOUTHh MaTEMaTHYECKYI0 MOJEIb pEalbHOW CUTyallud, TPUMEHSATH 3HAHWA,
NOJYYCHHBIE TPU M3YyYEHHHM YUeOHOrOo Kypca, Ajs PElieHHs] CaMOCTOSITEIbHO
cOpMyIMPOBAaHHONH MaTEMaTUYECKON 3a7auM, a 3aTeM WHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenbHO-MeTOAUYECKas JIMHUSL «HUucaa ¥ BBIUMCIICHUS» 3aBEPLIACT
(opMUpOBaHUE HABBIKOB MCIOb30BAHMS ACHCTBUTENILHBIX YHUCEN, KOTOPOE OBLIO
Ha4yaTo Ha YPOBHE OCHOBHOIO 0011ero oopazopanus. Ha ypoBHE cpenHero oomero
oOpa3oBanuss  0co00Oc  BHUMaHWE  yACIsAETCSs  (POPMHPOBAHMIO  HABBIKOB
palMOHANILHBIX BBIYMCIICHUH, BKIIIOYAIOMMX B ¢€O0s MCIONB30BAHUE PA3IMIHBIX
dopM 3amucH YuClia, YMEHHE JeNaTh MPUKUAKY, BBINOJHITH MPUOIUKEHHBIE
BBIUMCJICHMSI, OLICHWBATh YWCJIOBBIC BBIpKECHMS, padOTaTh C MaTeMaTHYECCKUMM
KOHCTaHTaMU. 3HAKOMbIE OOYyYalOUIMMCS MHOXECTBA HATYPaJbHBIX, LENbIX,
pallMOHANILHBIX M JACHCTBUTEIBHBIX  YHCEN  JIOTMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4MCel. B  KakIoM M3 3TUX MHOXKECTB paccMaTpUBarOTCS
CBOMCTBEHHbIE €My CHeUU(UUYECKAE 3aJaud W OIEpalldu: JEJICHUE HalElo,
ONEPUPOBAHME OCTATKAMM HA MHOMKECTBE IIEJbIX 4YKCEd, O0coOble CBONCTBA
palMOHANILHBIX W MPPAIMOHAIBHBIX YKCEIN, apu(METHUCCKUE ONEpaIlii, a TaKkKe
U3BJICUCHUE KOPHSI HATYPaJIbHOM CTEMEHM HA MHOXKECTBE KOMILIEKCHBIX UYHMCEIL.
bnaronaps mociieaoBaTelbHOMY PACHIMPEHUIO KPyra HMCHOJAb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMHU WX MPUMEHEHUS JJIsl PEIICHUS Pa3IUyHBIX 33734
dopMuUpyeTCsl IPEICTABICHUE O €IUHCTBE MATEMAaTUKKU KaK HAYKU U €€ POJM B
NOCTPOCHUM MOJENEH PealbHOrO MHpA, HIMPOKO MCIOIB3YIOTCS 0000ILIEHHE U
KOHKPETH3AIIHSI.

Jluaus «YpaBHEHUsT M HEPABEHCTBA» pEaNM3yeTCs Ha TPOTSIKCHUM BCETO
OoOy4eHHs HA YPOBHE CPEIHEro O0O0mIero 0Opa3oBaHUs, MOCKOJIBKY B KaXAOM
paznene IlporpamMmbl MPeayCMOTPEHO PELIEHHE COOTBETCTBYIOMIMX 3a1ad. B
pe3ynbTare oOydaroulvecs OBJIAACBAIOT  PA3IMYHBIMU  METOJAMHU  PEHICHHUS
pallMOHANILHBIX, WPPALMOHANIBHBIX, MMOKA3aTeIbHBIX, JIOTApU(MUIECKUX H
TPUTOHOMETPUUYECKMX YPAaBHEHM, HEPABEHCTB W CUCTEM, a TaKXe 3ajad,
coAepkalux mnapameTpel. [loiyueHHBIE YMEHHUS LIUPOKO WCIOIb3YIOTCS TPH
UCCIIEIOBAaHUM (DYHKIMKA C TMOMOIIBIO MPOU3BOAHOM, TPU PELICHUM MPUKIIAIHBIX
3a7a4 M 3a/1a4 HA HAaXOKJICHUE HAMOOJIbIIMX U HAMMEHBLINX 3HAUYEHUH (PYyHKIMH.



JlaHHas coieprkaTesibHas JTMHHS BKJIFOYACT B ce0s Takke (POPMUPOBAHUE YMEHMIA
BBIMOJNHATE  pacuéTel 1o  (opmynaMm, nOpeoOpa3oBaHUs  PaALMOHATBHBIX,
VUPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUN, A TAKXKE BBIPAKCHHUIA,
COAEPXKAIIMX CTENEHW M Jorapumel. bnaromaps W3y4eHHIO anreOpandyecKoro
Marepuana MpOMCXOANT NATbHEHIEE PA3BUTHE AITOPATMHAYECKOTO U A0OCTPAKTHOTO
MBILIJICHAS O00yYarommxcs, (POPMUPYIOTCS HABBIKA JEAYKTUBHBIX PACCYKICHUH,
paboTbl € CUMBOJIHBIMM (pOpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BUJIC PABEHCTB U HEPABEHCTB. AsreOpa npeanaraet 3(ppekTHBHbIE
WHCTPYMEHTBI Ui PCIICHUS NPAKTHYECKHX W €CTECTBEHHO-HAYYHBIX 3a1ad4,
HarsIHO JEMOHCTPUAPYET CBOM BO3MOKHOCTH KaK sI3bIKA HAYKH.

ConepkarenbHo-MeToauveckas JauHUS «DyHKIMM W rpadukw» TECHO
NEPEIJIETACTCA ¢ APYTHMH JIMHUSAMU Y4eOHOrO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICTIE 3a7aéT MOCJIEA0BATENILHOCTh U3YUCHHs MaTepuaia. M3yueHue cTeneHHoMH,
NOKAa3aTeNbHOM, TOrapu(MUUECKON U TPUTOHOMETPUYECKNX (DYHKIMM, UX CBOMCTB
¥ rpauKoOB, UCNOIB30BAHUE (PYHKIMH NI PEICHUsS 3ada4 M3 APYruX y4eOHBIX
NPEIMETOB U PEATIbHOM KM3HU TECHO CBSA3aHO KAK C MAaTEMATUYECKUM aHATU30M,
TaKk W C PELUICHHEM YpPaBHECHUH W HepaBeHCTB. [Ipu 3TOM OOJbIIOE BHUMAaHHUE
yaensercs (pOPMUPOBAHUIO YMEHHUS BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXKIY
PA3IMYHBIMK BEIMYMHAMH, HCCIEA0BATh MOJYYECHHBIE (DYHKIMHU, CTPOMTH HX
rpaduku. Marepuan 3Toii cofepKaTebHON JIMHUM HALICJIEH HA PA3BUTHE YMEHUH U
HABBIKOB, MO3BOJISIFOLINX BBIPAYKATH 3aBUCUMOCTH MEXAY BETMUYNHAMU B PA3TUYHON
(dopMme: aHATUTUYECKOH, rpapuuecKoil U COBECHON. Ero u3yueHnue cnocoOCTByET
PA3BUTHIO AITOPUTMUYECKOTO MBIIIIEHHS, CIIOCOOHOCTH K OOOOIIECHWIO W
KOHKPETHU3ALNH, NCIIOJIb30BAHUIO aHAIOTUH.

ConepkarenpHas JuHAsS «Hadyana mareMaTM4ecKoro aHaim3ay MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYI KaK MATeMaTUYeCKUX, TAK M MPUKIAJAHBIX 33/a4,
JOCTYMHBIX OOYYarOMIMMCS, TaK KaK Y HHUX MOSBISIETCS BO3MOYKHOCTHb CTPOMTH
rpauKH CIOKHBIX (PYHKIWWA, ONPEACHsTh WX HaWOOJIbIIME W HAMMCHBIINE
3HAUEHUS, BBIUMCIATH Momanad (Guryp u oObEMBI TEN, HAXOAUTh CKOPOCTH W
YCKOPEHUsl MPOLECCOB. JlaHHas coaepkaTesbHAas JIMHHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOEHUS MAaTEMAaTUYECKUX MOJCIECH pPEanbHbIX CUTYyalui,
MO3BOJIIET HAXOAWTh HAWITYUYLIEE PELICHUE B TPUKJIAIHBIX, B TOM YHACJIE COLUAIBHO-
SKOHOMMYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMHM MAaTreMAaTHYECKOrO aHaIM3a
CHOCOOCTBYET Pa3BUTHIO A0CTPAKTHOTO, (POPMATBHO-IIOTMYECKOTO U KPEATHBHOIO
MBILICHAS, (POPMUPOBAHMED YMEHWW Ppacno3HAaBaTh MPOSBICHHUS 3aKOHOB
MaTEMaTHKH B HAYKE, TEXHUKE U UCKYCCTBE. O0yUarommecs y3HAKT O BbIIAIOLINXCS
pe3yabTarax, MOJIYYECHHBIX B XOJI€ Pa3BUTHs MATeMAaTWKW KAaK HAyKd, U 00 MX
aBTOPAX.



ConepxarenbHO-MeToAnYeCKas TUHUS «MHOXKECTBA U JIOTUKA» BKJIIOYACT B
ceOsi DJIEMEHThl TEOPUM MHOXKECTB M MaTEMaruyeckod JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHUS TPOHU3BIBAIOT BECH KYPC LIKOJbHOM MaTeMaTUKU
W OpeyiaratoT Hanboliee YHMBEPCATBHBINA SI3bIK, OOBEAMHSIOIIMN BCE Pa3Ieibl
MaTeMaTUKU M €€ TPUIOKEHUIM, OHU CBA3BIBAIOT Pa3HbIE MaTEMaTHYECKUE
JUCLUMIUIMHBL W WX TPWIOKEHUS B enuHoe Meioe. [lodToMy BakHO [aTh
BO3MOKHOCTh OOYyYalolIeMyCsl TIOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN  S3bIK
COBPEMEHHOW MaTEMaTUKU M UCIMOJIb30BaTh €r0 JJIsi BHIPAKEHUS! CBOUX MBICIICH.
JlpyruM BaKHbIM MPU3HAKOM MaTEMaTWKM KaK HAyKd CJEAYeT TNpPU3HATh
CBOMCTBEHHYIO € CTpOrocTh OOOCHOBAHWI W CJEIOBAHUE ONPEACIEHHBIM
npaBWiaM  MOCTPOEHHMS  JOKA3arelibcTB.  3HAKOMCTBO €  DJIEMEHTaMM
MaTeMaTU4YEeCKOM JIOTMKK CMOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIICHHUS
00yyaroImuxcs, Mo3BOJISIET UM CTPOUTH CBOM PACCYKIEHUSI HA OCHOBE JIOTHUECKUX
npaBui, GOPMUPYET HABBIKA KPUTUUYECKOT'O MBILILICHUSI.

B yueOHOM Kkypce «AnreOpa ¥ Hayajla MaTeMaTMYeCKOro aHallu3ay
OPUCYTCTBYIOT OCHOBBI MATE€MaTHUYECKOr0 MOJECIUPOBAHMSI, KOTOPbIE MPU3BaHbBI
CcnocoOCTBOBaTh ()OPMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJIENCH peaTbHbIX
CUTyallud, MCCIENOBAHUS STUX MOJIENEH ¢ TMOMOLIbIO anmapara airedpsl U
MaTeMaTU4YEeCKOTO aHaJli3a, MHTEPIPETAUU TOJYYEHHBIX pe3yJbTaroB. Takue
3ajaHMsl BIJICTEHBI B KK/AbIM U3 pa3fesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepUal
y4eOHOro Kypca HIMPOKO MCMONB3YETCs Ul PELICHUS MPUKIATHBIX 3a1ad. [lpu
PEUICHUM  peaibHbIX  MPAKTUYECKUX  3a7auy  OOyvarommMecs  Pa3BUBAIOT
HaOJIIOAATEIbHOCTh, YMEHHUE HAXOAMTh 3aKOHOMEPHOCTH, aOCTparupoBarbes,
UCIIOJIB30BaTh ~ AQHAIOTWI0, 0000mark W KOHKPETH3UPOBATh  MPoOsieMy.
JleaTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHUS MPUKIAAHBIX 3aaa4
OpraHu3yeTcs B MPOLECCE U3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa v Havajna
MaTEMaTU4YE€CKOTO aHAJIN3a.

Ha wusyuenme yueOHOro kypca «Anredpa W Havajga MaTeMaTHYECKOro
aHaym3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Heaemo), B 11
Kyacce — 136 JacoB (4 yaca B HEACIIO).



COJAEPKXAHUE OBYUYEHUA
10 KVTIACC

Yucaa v BBIYUCICHUS

PanmonaneHpie yucina. OOBIKHOBEHHBIE W JECATHYHBIE NPOOM, MPOLEHTHI,
OECKOHEUHBIE MepuoanYeckue apoOu. [lpuMeHeHue apoOel M MPOUEHTOB IS
PELICHAS IPUKIIAAHBIX 3a/1a49 U3 PA3JIMYHBIX OTPACIICH 3HAHUI U peaIbHON JKU3HMU.

JlelicTBUTENBHBIE 4WCila. PalWOHaIbHBIE W UPPAlAOHAIBHBIE  YHUCIIA.
ApupMeTHUECKHE  ONEpauMd C  ACHCTBHTENBHBIMM  4HMcaamMu.  Moaynb
JNEUCTBUTENBHOIO YUCIIA U €ro cBoicTBa. [IpHONMKEHHBIC BBIYMCIICHUS, TPABHIA
OKPYTJICHUS, IPUKUJIKA U OLICHKA PE3yIbTaTa BEIYUCIICHUN.

Crenenp ¢ nensiM  nokaszarenem. buHom Herorona. Hcenonb3oBanue
NOAXOAAICH GOPMBI 3aMCH TEHCTBUTENLHBIX YUCEIT ISl PELICHUS] MPAKTUYECKUX
3a/1a4 U MPEICTABIICHAS JaHHBIX.

ApH(PMETHYECKHI KOPEHb HATYPAIIHOM CTEMEHU U €T0 CBOMCTBA.

CreneHp ¢ pauMOHAJIBHBIM IOKa3areyieM W €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3ATECIIEM.

Jlorapupm wymcna. CpoiictBa sorapupma. JlecATUUHBIE W HATypalbHBIC
Jorapu(pmel.

CHHYC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHHYC U apKTAaHI'E€HC YUCIIOBOI'0 apryMeHTa.

YpaBHeHUS H HEPABEHCTBA

ToxnectBa W TOXKACCTBEHHbIE MPeOOPA3OBaHUA. YPABHECHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpPaBHEHHUS W YpaBHEHUA-CIEACTBUs. HepaBeHCTBO,
pELICHHE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEUICHHS LENBIX U APOOHO-PALMOHATIBHBIX YPABHEHUHA 1
HEpaBeHCTB. MHOrOWIEHBl OT OJHOW NEPEMEHHOM. /[lelleHrne MHOrodjieHa Ha
MHOTO4JIEH ¢ ocTarkoM. Teopema bezy. MHOrousieHsl ¢ HenbiMiA KO3 QPUIHEHTaM K.

Teopema Buera.
[TpeoOpazoBaHust YMCITOBBIX BBIPAKEHUN, COAEPKAIIMX CTENCHA H KOPHH.
HppaunroHanbHble VPaBHCHHS. OcHOBHBIE METOJIBI peLeHus

MPPALMOHAIBHBIX YPABHEHHIA.
[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOIBI PELICHUS TMOKA3aTENbHBIX

YPaBHEHU.

[TpeoOpa3oBaHuE BHIPAKEHUA, COACPKALIMX JTOTapr(PMBbl.

Jlorapudmuueckue ypaBHEHUS. OCHOBHBIE METObI pelieHus
Jorapu(pMHAYECKUX YPABHCHHIA.

OCHOBHBIE TPUTOHOMETPUUYECKUE (OpMYJIBL [TpeobpazoBanue

TPUTOHOMETPUYECKHUX BBIPAKECHUNA. PellIeHre TPUTOHOMETPUUECKUX YPABHEHUH.



Pemienne cucrem JNMHEHHBIX ypaBHEHWHA. Marpuna CUCTEMBI JMHEH HBIX
ypaBHEeHUH. ONpeaenuTeNnb MaTpUIbl 2 X2, €r0 TEOMETPAYCCKUNA CMBICI U CBOMCTBA,
BBIUMCIICHUE €r0 3HAYCHUs, MPUMEHCHHUE ONPEACIUTENS Ul PELICHHS] CHCTEMBI
JVHEHHBIX YpaBHCHMN. PeleHWe NpPUKIaAHBIX 330a4 C TMOMOLIbI) CHUCTEMBI
JMHEWHBIX ypaBHeHU. McciienoBanue nocTpOEHHONH MOJIENN ¢ MOMOLIBIO MaTpPHIL
1 OIPEACTTUTEIIEN.

[TocTpoeHrEe MaTEMaTHYECKUX MOJECTECH pEalbHON CUTyallMd € TOMOLIBIO
YPABHECHUH W HEPABEHCTB. [IpMMEHEHHE YpPaBHEHW W HEPABEHCTB K PELICHHUIO
MaTEMaTUYECKUX 3a/1a4 1 337a4 U3 Pa3IMuHbIX 00J1aCTel HAYKH W PEATbHOM JKU3HH.

DYHKIUU H IpapuKH

OyHKuuMs, crnocoObl 3aaaHus (QyHKOUW. B3auMHO oOpartHble (DyHKIUH.
Komnosummst ¢ynkumii. ['padpuk (yHKuMu. OneMeHTapHbIE TPeoOpa3oBaHUs
rpapukoB PyHKIWHA.

OOnacTe ONpenesicHuss 1 MHOKECTBO 3HAaYeHW QyHkumu. Hymm QyHkoum.
[TpoMeXKyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE PyHKIMU. [lepruoauueckue
¢yHkuun. [IpoMexyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHHMYMBI
¢GbyHkuuu. Hanbosbiiee 1 HAUMEHbIIEE 3HAYCHUS (DYHKI[UU HA TPOMEXKYTKE.

Jluneitnas, kBaapatuyHas W APOOHO-TMHEHHAS (QYHKIMH. DJIEMEHTApHOE
WCCIICIOBAHHAE U TOCTPOCHUE UX IPa(UKOB.

CreneHHas (pyHKUMS C HATYpPaJIbHBIM W LIETBIM NOKa3areneM. E€ cBolicTBa u
rpa¢uk. CBolicTBa 1 rpaduk KOpHS N-Oi CTENEHH KaK PyHKIIMKA OOpaTHOM CTENIEHA
C HATyPaJIbHBIM MTOKA3aTENEM.

[TokazarenbHas W jorapupmuyeckas (PyHKIUM, WX CBOHCTBA M TpaduKH.
Hcnonp3oBanue rpapukoB GyHKOME A PELICHNS] YPABHEHUIA.

TpuroHomerpudeckas OKPYXHOCTb, OMNPEIACIICHHE TPUTOHOMETPHUUECKHUX
(PYHKLIMIA YMCIIOBOTO apryMeHTa.

OYHKIMOHATIBHBIE 3aBUCUMOCTH B PEAJIBHBIX TMPOLECCAX M SBICHUSIX.
['padmku peasibHbIX 3aBUCUMOCTEH.

Hauana maremaTn4eckoro anaausa

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHWs MOCIEA0BATENBHOCTEH. Mertoa
MaTeMaTu4eCKOi MHAYKIAHA. MOHOTOHHBIE M OTPAHUYCHHBIE TOCIIEA0BATEIBHOCTH.
HcTopusi BOBHMKHOBEHUS MATEMAaTHYECKOr0 aHAIM3Aa Kak aHam3a OECKOHEYHO
MaJbIX.

ApupMeTHUECKAas U TEOMETPHYECKAs MPOrpeccuu. beckoHeuHno yOwIBaromias
reomerpuueckas nporpeccus. Cymma OECKOHEUHO YOBbIBAKOLIEH reOMETPHUYECKOM
nporpeccuu. JIMHEWHBIA U SKCIIOHEHIMAIBHBIN pocT. Hucio €. dopmyiia CIOKHBIX
OPOUEHTOB. MCMOMb30BaHME MPOTPECCHM JUISl  PEUICHHS PEAbHBIX 33134
NPUKJIAHOTO XapakTepa.



HenpepbiBHble (YHKUMM M WX CBOWCTBA. TOYKM paspbiBa. ACUMMTOTHI
rpaiMkoB (hyHKUMA. CBOICTBA (DYHKLMIA HENpepbIBHbIX Ha OTpe3ke. MeToa
VHTEPBANOB [/151 PELUeHMst HepaBeHCTB. [pUMMEHeHVe CBOWCTB HEMpPEepPbIBHbIX
(hYHKUMIA ANs peLeHns 3adauq.

MepBas 1 BTOpast NPOU3BOAHbIE PYHKUMM. OnpeaeneHve, reoMeTPUYECKIIA 1
(h3MYECKMIA CMbIC/T MPOM3BOAHONA. YpaBHEHME KacaTe/lbHOW K rpatinKy yHKLmK.

Mpon3BOAHbIE  3NeMeHTapHbIX  (DyHKUWA.  [lpou3BoAHas  CyMMbl,
NPOV3BeleHNs, YaCTHOIO 1 KOMMO3NLIMK (DYHKLWIA.

MHOYKecTBa 1 flornka

MHOXECTBO, OMepaLMu Hag MHOXEeCTBaMM U WX CBOWCTBA. [marpammbl
Oiinepa-BeHHa.  [MpuMeHeHMe  TEOPETMKO-MHOXKECTBEHHOrO annapata  Ans
OMNMCaHNs peanbHbIX MPOLECCOB W SBMEHWUIA, NPU pelleHnn 3agad U3 apyrux
y4e6HbIX NPeAMETOB.

OnpepaeneHve, Teopema, CBOMCTBO MaTemaThyeckoro 06bekTa, CreficTBUe,
[0Ka3aTeNbCTBO, PABHOCU/bHbIE YPABHEHNS.

11 K/TACC

Uncna n BblYUCNEHNA

HaTtypanbHble 1 Lenble yncna. NMpuMeHeHne NpU3HaKoB AeIMMOCTU LenbIX
ymcen, Hambonblumii obwmin penutens (ganee - HOZL) M HaMMeHblUee o6Liee
KpatHoe (ganee - HOK), ocTaTkoB Nno MOAy/0, aroputMa EBknnaa ans pelueHms
3a/lay B LieNbIX ymcnax.

KomnnekcHble uncna. Anrebpanyeckas UM TPUrOHOMETpUYEcKas (opMmbl
3anMcy KOMMIEKCHOro yucna. ApuUgMeTMYeCcKue orepauum C KOMMIEKCHbIMU
yncnamu. M3o6paxkeHNe KOMMIEKCHbIX YWCEeT Ha KOOPAMHATHOWM MI0CKOCTK.
®opmyna Myaspa. KopHu n-oii CTeNeHW 13 KOMMEKCHOIO uucna. [prmMeHeHve
KOMM/IEKCHbIX YMCen AN peLleHns Pusnyecknx n reoMmeTpuyeckmnx 3atau.

YpaBHeHUSA N HEPaBEHCTBA

Cuctema 1 COBOKYMHOCTb YPaBHEHWIA M HepaBEeHCTB. PaBHOCW/bHbIE CUCTEMBI
N CUCTEMbI-CNIeACTBUA. PaBHOCWU/IbHbIE HEPaBEHCTBA.

OT6op  KOpHEN  TPUTOHOMETPUYECKMX  YPaBHEHWA  C  MOMOLLGHO
TPUrOHOMETPUYECKOIN OKPY)XXHOCTM. PeLleHre TPUroHOMETPUYECKNX HEPaBEHCTB.

OCHOBHble  MeTOAbl peLleHWs NOoKasaTeslbHbIX U fI0rapuMUYEcKmX
HepaBeHCTB.

OCHOBHbIe METO/bI peLLEHNA NppaLNOHaIbHbIX HEPaBEHCTB.

OCHOBHble METOfbl PELUeHNss CUCTEM W COBOKYMHOCTEN paLMOHaIbHbIX,
MppaumoHasbHbIX, MOKa3aTe/lbHbIX U NI0rapumMmnyecknx ypaBHeHN,

YpaBHeHWs, HepaBeHCTBA 1 CUCTEMbI C NapaMeTpamMu.



[TpuMeHEHHE YPABHEHMI, CUCTEM W HEPABEHCTB K PEIICHUAIO MAaTEMATHYECKIX
3a/1a4 ¥ 33724 U3 PA3IMYHBIX 00JIACTEN HAYKH W PEATBHOMN KU3HW, HHTEPIPETALUS
NOJTYYEHHBIX PE3YJIbTATOB.

DYHKIHUU H rpapuKH

I'padpuk xomnozuumm QyHkumid. ['eomerpuueckne o0pa3bl ypaBHEHWH U
HEPABCHCTB HA KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIHMH, UX CBOMCTBA U rpaduKH.

['padmueckne METOABI pElICHUS YpPaBHCHWI W HepaBeHCTB. [paduueckue
METO/IbI PEIICHUS 3324 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIMA JUisl WCCIECAOBAHUS TMPOILECCOB H
3aBHCHMOCTEH, KOTOPBIC BO3HWKAKOT MPH PELICHWM 3a1a4 W3 APYTUX Y4eOHBIX
MPEAMETOB U PEATBHON JKU3HH.

Hauana maremarn4eckoro aHaausa

[TpuMeHEHHE MPOM3BOJHOM K MCCIAEAOBAHUIO (PYHKIIMIA HA MOHOTOHHOCTH W
3KCTpeMyMBbI. HaxoxxaeHre HarnOoIbero i HANMEHBIIETO 3HAYEHU I HEMPEPBIBHOM
(PYHKLIMK HA OTPE3KE.

[IpuMeHEHHE TMPOU3BOMHOM JJIi HAXOKIACHWS HAWIYYINEro PELICHUS B
NPUKJIAJHBIX 337a4ax, Ui ONPEICJICHHs CKOPOCTH M YCKOPEHHs IPOLECCa,
3a1aHHOro (POpMyNoN uiK rpadukom.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO mnepBooOpasHbiX. [lepBooOpasHbie
sneMeHTapHbIX QpyHKUWH. [IpaBuna HaxXoXKAEHHS TEPBOOOPA3HBIX.

Huterpan. ['eomeTpryeckuil CMbICT HHTErpaia. BeIYucIeHHE ONPENEIIEHHOIO
uHTerpana no popmyne Herorona-JleiGHuma.

[IpuMeHEeHHEe WHTErpajia A HAXOXKIACHUS TUIOINAACH IIockux (uryp u
00BEMOB FEOMETPHYECKHX TETT.

[Tpumepsl pemiennii  nupdepeHIHATBHBIX  ypaBHEHUH. Maremarnieckoe
MOJCIMPOBAHUE PEAIBHBIX MPOLECCOB € NOMOUIBI AU (HEpeHIMATBHBIX
YPaBHEHUH.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJII'EBPA 151 HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YITJIYBJIEHHBIM VYPOBEHb) HA YPOBHE CPEJHEI'O OBILEI'O
OBPA30OBAHHMA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpa:k1aHCKOr0 BOCIMTAHUS

Cc(OPMUPOBAHHOCTh IPAKAAHCKOM MO3UIMK OOYYArOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOro 001IeCTBa, MPEACTABIEHUE O MATEMATHUYECKHAX
OCHOBaX (PYHKUMOHMPOBAHWS PA3IMYHBIX CTPYKTYpP, SBJICHHHA, MPOUEAYP
rPOXIAHCKOTO  oOmecTBa  (BBIOOPHI,  OMNPOCHl W JPYro€),  YMEHHE
B3aMMOJICHCTBOBATh C COLMAIBHBIMM WHCTUTYTAMM B COOTBETCTBUM C MX
(YHKIUSAMHU ¥ HA3HAYECHUEM;

2) NaTpHMOTHYECKOr0 BOCIIUTAHUSL:

c(hOPMUPOBAHHOCTh POCCHMCKON TPa’kJaHCKOW WJACHTUYHOCTH, YBAKEHUS K
MPOLIOMY M HACTOSAIIEMY POCCUHCKOH MATEMAaTWKH, LIECHHOCTHOE OTHOILICHHE K
JOCTIDKCHUAM POCCUMCKUX MATEMATHKOB M POCCUMCKON MaTeMarn4eCKOn IIKOJIbI,
WCIMOJB30BAHUE 3THUX JAOCTH)KCHHMH B APYrMX HayKax, TEXHOJIOTHIX, cdepax
3KOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS ¢

OCO3HAHUE JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOrO NMOBEACHUS, CBA3AHHOTO C NMPAKTUYECKUM
MPUMEHEHUEM JOCTHIKEHUI HAYKU U AEATENBHOCTBIO YYEHOI 0, OCO3HAHUE JIMYHOTO
BKJIJ[a B IOCTPOCHHUE YCTOHYMBOrO OyIyILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIKOYAs 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3314, PELIEHW, PaCCy>KAEHU I, BOCHPUMMYUBOCTD K
MAaTEMATHYECKUM aCIEKTaM Pa3iIMYHbIX BUJOB UCKYCCTBA,

S) pu3suveckoro BOCIUTAHUS:

C()OPMUPOBAHHOCTh YMEHMSI TMPUMEHSATH MATEMATHYECKUE 3HAHUS B
WHTEPECAX 30POBOr0 M 0€30MacHOr0 00pasa »KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0POBBIO (3JI0pPOBOC MHUTAHKME, COATAHCHMPOBAHHBINA PEXKUM 3aHITHU W
OTAbIXa, PEryJsipHas (pU3MUecKas aKTUBHOCTD), (PU3NUYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX COPTUBHO-030POBUTEINBHON NEATENBHOCTBIO,

6) TPY10BOr0 BOCIIUTAHMS

TOTOBHOCTb K TpPYAY, OCO3HAHHWE LCHHOCTH TPYIOIIOOUs, HHTEPEC K
pa3imuHbIM  cepaM  TPOPECCUOHANBHOW  ACITENBHOCTH, CBSI3AHHBIM €
MAaTEMaTUKOH M €€ MPUIOKCHHUSIMH, YMEHHE COBEPIIATH OCO3HAHHBIA BBIOOP
Oyaymeid mnpodeccnd W Ppeaau3oBbIBaTh COOCTBCHHBIE JKM3HCHHBIE ILJIAHBI,



TOTOBHOCTH M CIIOCOOHOCTH K  MareMard4eckomMy  O0Opa3oBaHWI) W
caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEH SKM3HU, TOTOBHOCTH K AKTHBHOMY
VYACTHIO B PEILECHUU MPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOM HAPABIIEHHOCTH;

7) 3KOJIOrH4€CKOr0 BOCIIUTAHHUS:

C()OPMUPOBAHHOCTh  3KOJOTMYECKONW  KYJBTYpPhbl, TMOHUMAHUE BIUSHUS
COLMAIIEHO-3KOHOMHMYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJHON M COLMATIBHOM
CpEAbl, OCO3HAHUE MIOOATBHOIO XapaKkTepa SKOMOrMYECKUX NpoOIeM, OPUEHTALUS
Ha TMPUMEHEHWE MaTeMarTMYeCKUX 3HAHWA /s pelleHWs 3a1a4 B 00JIacTH
OKPYKarOLIEH Cpepl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKM WX BO3MOXKHBIX
NIOCJIEACTBUMN [T OKPY KArOIIEH CPEbI,

8) HeHHOCTH HAYYHOI 0 TO3HAHUS:

Cc()OPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKHU, TOHUMAHUE MATEMATUUECKON
HAyKH Kak cepbl YEIOBEYECKON ACATETBHOCTH, 3TAMOB €€ PA3BUTHS U 3HAUUMOCTH
JUISl PA3BUTHS LIMBUJIN3ALMHA, OBJIAJCHUE SA3BIKOM MATEMATHKM U MATEMaTHYECKOM
KYJbTYPOH KaKk CPEACTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO
Y UCCIIEOBATENBCKYIO AEATEIBHOCTD MHAUBUAYAIBHO U B TPYIIIE.

METAIPEIAMETHBIE PE3YJIbTATDBI

Ilo3HaBare/ibHBIC YHUBEPCAJIbHBbIC YUeOHbIC AeliCTBUSA

ba3oBrbie Joruyeckue e cTrBus:

BBIABIIATE M XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKA MAaTeMaTUYECKUX
OOBEKTOB, TMOHATHH, OTHOLICHWH  MEXKAY MOHATHSAMH, (HOPMYJIMPOBATH
OTPENECTICHUS TTOHATHH, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCU(UKALUH,
OCHOBaHMS AJ1s1 0000UICHHS U CPABHEHMSI, KPUTEPAX TPOBOAMMOI0 aHAITN3A,

BOCIIpUHUMATh,  (QOPMYAMPOBAaTH M MPeoOpa3oBBIBATH  CY)KICHUS:
YTBEPAUTEILHBIE U OTPULATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIC,

BBIABIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M U IPOTUBOPEYUS
B (paKkTax, AAHHBIX, HAOIOACHUSAX W YTBEP)KICHUSX, MpEAjaratb KPUTCPHH IS
BBISBJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMI,

Jenarb BBIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTMKW, AEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3AKIFOUCHUH, YMO3AKJIFOUYECHUH 110 aHAJIOTHH,

[IPOBOAUTH CAMOCTOATENIEHO JOKA3aTE/IbCTBA MATEMATHYECKUX YTBEP)KICHU I
(IpsIMBbIE ¥ OT MPOTUBHOTO), BBICTPAUBATh apryMEHTALUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIE CY>KIACHHS W BBIBOJIBI,

BbIOMparh Crnoco0 pemeHus yueOHOH 3aJauM  (CpaBHMBATh HECKOJBKO
BAPUAHTOB PEUICHMS, BEIOMPATh HAMOOJIEE MOAXOAAIIUN ¢ YYETOM CaMOCTOSTENBHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBrbie ucciienoBareIbCcKue 1eiicTBHA:



UCNOJBb30BaTh BOMPOCHl KAaK HCCIIECA0BATECIbCKMIA WHCTPYMEHT TO3HAHUS,
(GopMynupoBaTh  BONPOCHL,  (UKCHUPYIOLIME  MPOTUBOPEUYME,  MpoOsEMY,
YCTAHABIIMBATh MCKOMOE M JAaHHOE, (POPMUPOBATH THMIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULUI0, MHEHUE,

IPOBOJIUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIECI0BAHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTA, SIBJICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKY OOBEKTAMH, SBJICHUSIMH, TIPOLIECCAMMU,

CaMOCTOSITEBHO (POpMyMpoBaTh OOOOIICHUST M BBIBOJBI MO PE3yJbTaTam
NPOBEAEHHOTO  HAONIONCHUS, HWCCICAOBAHMS, OLEHUBaTh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTAaTOB, BIBOJIOB U 0OOOIICHHUIA,

NPOTHO3UPOBATh BO3MO)KHOE PA3BUTHE MPOLECCA, A TaKXKE BBIIBUTATh
NPEIIONOMKEHUS O €r0 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pasora ¢ undopmanmeii:

BBISBJIATH AC(PUIMTH HHPOPMALMK, JAHHBIX, HEOOXOAUMBIX IJIsl OTBETA Ha
BOMPOC M ISl PEIICHUS 33]]a4H,

BbIOMpaTh WH(POPMALMIO U3 UCTOYHUKOB PA3JTMUYHBIX THUIIOB, AHAJIM3UPOBATH,
CUCTEMATU3APOBATh U MHTEPIPETUPOBATH MHPOPMALIMEO PA3TMYHBIX BUAOB U (POpM
NPEJICTaBJICHNUS,

CTPYKTYPUPOBaTh MH(GOPMALMIO, NMPEIACTaBIATh €€ B pa3iMyYHbIX (popmax,
WJLTIOCTPAPOBATH TPaPUUECKH,

OLICHUBATh HAAEKHOCTD uH(popmanu no CaMOCTOSITEIILHO
c(OpPMYJIMPOBAHHBIM KPATCPHSIM.

KoMmmyHHKATHBHBIC YHHBEPCATbHBIC Y4eOHbIE AeiicTBUSI

OO0wwenue:

BOCIIPUHUMATE U (POPMYJIMPOBATH CY>KICHUS B COOTBETCTBHH C YCIOBUAMH U
LEISIMHA OOLIEHM S, ICHO, TOYHO, TPAMOTHO BBIP&KaTh CBOKO TOUKY 3PEHUS B YCTHBIX
M TNHUCBMEHHBIX TEKCTax, [JaBaTh IIOSCHEHHWS I[I0 XOAY peELICHUs 3aJayu,
KOMMEHTHPOBATH MMOJIYYEHHBIN PE3yIbTaT;

B X0JI¢ OOCYXKIECHHS 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAEMOW TEMBI,
npoOJieMbl, PEeHIacMOM 3a/aud, BBICKA3bIBaTh W/CH, HALECJICHHBIE HA TOMCK
PELICHUs, CONOCTABIATH CBOM CY)XIEHHSA C CYKICHUAMHU APYITUX YYaCTHUKOB
auanora, oOOHapyKMBaTh Pa3IMYMe M CXOACTBO MO3ULMI, B KOPPEKTHOWH Qopme
(OopMyTUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS,

MPEACTABIAT PE3YIBTATHI PELICHUS 3a1a4d, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
NPOEKTA, CAMOCTOSTENILHO BBIOMpPATh (POpPMAT BBICTYIUICHUS C YYETOM 3a4a4
NPE3CHTAUMU U OCOOCHHOCTEH ayIMTOPUH.

PeryasiTuBHble YHHBepCaIbHbIC YUeOHbIe 1eiicTBUS
Camoopranuzanus:



COCTaBJISATH IJIaH, JITOPUTM PEUICHUS 3aJa4M, BHIOUPATh CIOCO0 PEIICHUS C
YUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEHICHUM C Y4ETOM HOBOUM MH(OPMAIIUH.

CaMOKOHTPO/Ib, IMOUMOHATbHBII HHTE/LJIEKT:

BJQJCTh  HABBIKAMM  MO3HABATCIBHOM  peIeKCMU  KaKk  OCO3HAHUS
COBEPIIAEMBIX JCHCTBHIA W MBICIUTEIBLHBIX MPOIECCOB, UX PE3YJbTATOB, BIAICTh
cnocodamMu CaMONPOBEPKH, CAMOKOHTPOJII NPOLECCa W Pe3ysibTara PELICHUs
MAaTEMATHYCCKON 3a1a4H,

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEHICHUU 3a/1ayH,
BHOCUTbH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HalIEHHBIX OIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUEC PE3YNbTATA IICJIA U YCIIOBUSIM, OOBICHATH MPUYNHBI
JOCTHKECHUS WA HEOCTHXKCHUS PE3YJIbTAaTOB JAEATEILHOCTH, HAXOJAUTh OUINOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHASI 1eSITEILHOCTD:

MOHUMATh W MCMOJb30BaTh MPEUMYINECTBA KOMAHIHON W WHAMBHIYAIbHON
pabOThl MpH pPEUIEHUW YYE€OHBIX 33/ay, NPUHUMATh 1EIb COBMECTHOM
JEATENBHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOM pabOThI, PACTIPEACNAThH
BU/JIbI pabOT, TOrOBapuBaThCs, 00CYKAATh MPOLECC U PE3YIbTAT padOThI, 0000IIaTh
MHEHHUS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B IPyNIoBbIX (opmax padoTel (00CyxacHUs, 0OMEH MHEHWA,
«MO3TOBBIE IITYPMbD) U UHBIE), BBITIOJHATH CBOK) YaCTh PA0OTHI U KOOPJMHUPOBATh
CBOM JICUCTBHUS C IPYTUMHU YJICHAMHW KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIaAa
B O0mMA TOPOAYKT MO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM  yYACTHUKAMH
B3aWMOJICWCTBHUA.

HPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuyenus B 10 kjacce oOyyarouuics MTOJYYHT CIETYIOUIUE
NPEJAMETHBIC PE3YJIbTATHI MO OTAC/IbHBIM T€MaM padoyell mporpaMMbl y4e€OHOTO
Kypca «Anredpa v Hayajla MaTeEMaTHYECKOrO aHAIN3a»:

Yucna 1 BBIYHCICHUS

CBOOOJHO ONEPUPOBATH MOHATUSIMHU. PAMOHATBHOE YHKCI0, OCCKOHECUYHAs
NepUoaMYecKas JpoOb, MPOLEHTHI, HWPPANUOHATBLHOE YUCIO0, MHOXKECTBA
PALMOHAIIBHBIX U ACHCTBUTEILHBIX YACEI, MOAYJIb ICHCTBUTEIIEHOIO YUCIIA,

NPUMEHATH JAPOOM W MPOUECHTHI JUIsl PEIICHUS NPUKIAJAHBIX 331ad W3
Pa3IMYHBIX OTPACIIEH 3HAHUNA U pPeaTbHOM JKU3HMU,

NPUMEHATH TPUOIMKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTJICHU S, TPUKUIKY U
OLICHKY PEe3yJIbTaTa BEIYUCIICHHUN,



CBOOOJHO ONMEpPUPOBATH TMOHATHEM. CTEMEHb C UEJIBIM  IOKa3aTEIeM,
MCIOB30BaTh MOAXOIAUIY0 (POPMY 3aMUCH JCHCTBUTEIBHBIX YMCEI ISl PEIUICHUS
MPAKTUYECKUX 3a]1a4 U MIPEACTABICHUS JaHHBIX;

CBOOOJTHO ONMEPUPOBATH MOHATHEM: apU(PMETUUECKUNA KOPEHb HATypaJIbHOMN
CTEIIEHH,

CBOOOJHO ONEPUPOBATH MOHITHEM: CTENEHD C PALMOHATBHBIM TOKA3aTENEM;

CBOOOJHO OMNEPUPOBATH MOHATHAMU. JIOTapu(M 4HCTa, JECITHYHBIC W
HaTypaJIbHbIC JTIOTAPA(PMBIL,

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOI'O apryMeHTa,

OIEpPUPOBATH MOHATHAMHU. APKCUHYC, APKKOCUHYC M apKTAHIE€HC YUCIOBOrO
apryMeHra.

YpaBHeHUS 1 HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH MOHATUSMH: TOXKICCTBO, YPABHECHUE, HEPABECHCTBO,
PaBHOCUIIBHBIE YPABHEHUS U YPABHEHUSA-CIIECTBHS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMCEHATHh PA3IMYHBIE METOABl PEIIEHUS PaUMOHATIBHBIX W JIPOOHO-
palMOHAIBHBIX YPAaBHEHUN, NPUMEHATH METOX HWHTEPBAIOB A PEIICHUs
HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHITHSIMH. MHOTOWIEH OT OJHOW TNEPEMEHHOM,
MHOTOYJICH C UENBIMU KO3PPUIIMEHTAMA, KOPHU MHOTOWJIEHA, TPUMEHSTh JACTICHHUE
MHOTOYJIEHA HA MHOIOWIEH € OCTarkoM, Teopemy be3dy u teopemy Buera s
pelIeHus 3a1a4,

CBOOOJHO ONMEPUPOBATH TMOHATUSAMH. CHCTEMA JIMHEHHBIX YPaBHEHUH,
MAaTpuLa, ONPENEIUTENIb MATpULbl 2 X 2 M €ro TeOMETPUYECKUI CMBICIL,
MCITOJIB30BaTh CBOMCTBA ONpPEACHUTENs 2 X 2 JUIl BBIYACICHUS €r0 3HAYECHUS,
[PUMEHATE ONPEACIIMTEN Ul PELICHUS CHUCTEMBI JIMHEMHBIX YPaBHEHWIA,
MOJEIUPOBATH PEAJIbHBIE CUTYALlMHA C MIOMOLIBIO CUCTEMBI JINHEHHBIX YPaBHEHUH,
UCCIIEN0BATh IMOCTPOCHHBIE MOJEIM € IOMOIIBIO MAaTPUL[ W OIPEACIUTENEH,
WHTEPIPETUPOBATH MMOIYUYEHHBINA PE3YJIBTAT,

UCMOJBb30BaTh CBOMCTBA JCHCTBUII ¢ KOpHAMH 1 npeoOpa3oBaHMs
BBIPOKECHUI,

BBINOJIHATH MPEOOPA30BAHMS UM CIIOBBIX BBIPAKEHHA, COACPKAIUX CTENEHU C
palMOHAIIBHBIM [TOKA3aTEIEM;

UCIOJIB30BaTh CBOWCTBA norapu(pmoB ISt npeoOpa3oBaHUs
Jorapu(hPMUYECKUX BBIPAKEHU;

CBOOOJHO OINMEPUPOBATh MOHATHUSMHU. MPPALMOHAIIBHBIC, NOKA3aTEeIbHbIE W
Jorapu(PMHAYECKUE YPABHEHUS, HAXOAUTh UX PEIIEHUS ¢ TOMOIBIO PABHOCHITbHBIX
[IEPEXO0I0B UJIU OCYILIECTBIIASA IPOBEPKY KOPHEN;



NPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKHE POPMYBI sl mpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEPUPOBATH TOHATHEM: TPUTOHOMETPUUYECKOE YPAaBHEHUE,
OPUMEHITh  HEOOXOauMble  (OPMYJBl  UIE  PEUICHWST OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHUI,

MOJICTIMPOBAaTh PEAJIbHBIC CHUTYAllMM Ha S3bIKE ainreOpbl, COCTaBIATH
BBIDKCHHSI, YPAaBHEHMWS, HEPABEHCTBA MO YCJIOBHIO 3a7a4M, MCCIEA0BATh
NOCTPOEHHBIE MOJIENH € MCITOJIb30BAHUEM alIapara areOpsl.

DYHKIHUU U rpauKHu:

CBOOOJTHO OMEPUPOBATh MOHATUAMHU: (PYHKLHMS, CIOCOOBI 3aaHus PyHKIWH,
B3aMMHO OOpaTHble (QYHKIMHM, KoMmMno3unms (QyHkoui, rpadpuk (QyHKOUY,
BBIMOJHATE 3JIEMEHTAPHBIE TPe0OpazoBaHus rpauKkoB (PYHKIMIA;

CBOOOJHO ONEPHUPOBATh MOHATUSAMHU. OOJACTH ONPEICIICHUS W MHOXKECTBO
3HAUEHUI QYHKUWH, HYIH QYHKIAHA, TPOMEKYTKH 3HAKONOCTOS HCTBA,

CBOOOJHO OMEpUpPOBaTh MOHATHIMM. YETHBIE M HEYETHBIC (PYHKUMH,
nepuoanyYecKkue PyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBl (PYHKIUW, HauOONBIIEE W HAWMEHbINEE 3HAYCHHE (QYHKIMH Ha
MPOMEKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU. CTENEHHAs (QYHKIHS C HATYPaJIbHBIM U
LENNBIM TOKA3aTeNieM, rpapuK CTENEHHOH (PYHKIMM C HATYPAIbHBIM W LETBIM
nokasaresneM, rpapuk KOpHs N-Oi CTENeHW Kak (PyHKIMM OOpaTHOM CTENEHW C
HaTypaJIbHbIM MOKA3aTEIEM;

ONEPUPOBATh TOHATUSAMHU: JIMHEHHAS, KBaApaTHYHas W JPOOHO-THHEHHAs
(PYHKLIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIICOBAHNE U TOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO OMNEPUPOBATHh MOHATHUSIMU. TMOKa3aTreiabHas W Jorapupmuueckas
(YHKIIMKM, WX CBOMCTBA M TPaduKH, HCIOJIB30BATH WX TpaQUKh Ui PEIICHUs
YPaBHEHHI,

CBOOOJHO OMEPUPOBATh TMOHATUSAMHU. TPUTOHOMETPUYECKAS OKPY>KHOCTD,
OTPENCTICHUE TPUTOHOMETPAYECKUX (PYHKIINI YMCIOBOTO apryMEHTa,

UCIOJIb30BaTh rpapuku  (PyHKOMA Uil  KMCCIAEAOBAHUS MPOLECCOB W
3aBHCHMOCTEH MPH PELICHUH 3a7a4 U3 APYTUX YYE€OHBIX NPEIAMETOB U PEATbHOM
YKU3HU, BBIPOKATh (POPMYyJIaMH 3aBUCUMOCTH MEXKTy BETMUYAHAMU,

Havana maremaTH4ecKoro aHajimsa:

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: APUPMETHUECKAS M TEOMETPUYECKAS
nporpeccusi, OECKOHEUHO yObIBArOLIasi FT€OMETPUYECKas MPOrPeCcCHsl, TMHEHHBIN 1
SKCIMIOHEHIMATIBHBINA POCT, (POPMYJIa CIIOKHBIX TPOLIEHTOB, UMETh MPEACTABIIEHHUE O
KOHCTAHTE;

UCMOJBb30BaTh MPOTPECCHM Ml PEIICHUS PEalbHBIX 3a4a4 MPUKIAIHOTO
XapakTepa;



CBOOOJTHO ONEPUPOBATH MOHATHIMU: TOCIEA0BATEILHOCTD, CIIOCOOBI 3a1aHUs
[TOCJIEIOBATENIBHOCTEN, MOHOTOHHBIE M OrPaHUYECHHBIE I1OCIEN0BATEIIBHOCTH,
[IOHUMATh OCHOBBI 3apOXKACHUS MAaTeMardyecKoro aHajanM3a Kak aHajlinsa
OCCKOHEYHO MAJIbIX;

CBOOOJIHO OMEPUPOBATH NOHATHSIMH: HEMPEPBIBHBIE (PYHKIIMA, TOYKH Pa3pbiBa
rpaguka pyHKIMK, aCHMIOTOTHI rpaduka QyHKIUN,

CBOOOJHO ONEPUPOBATh MOHATHEM: (DYHKIMS, HENPEPhIBHAS Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMI A7 pELICHUS 3a/1aY;

CBOOOJHO ONEpUpOBaTh TMOHATHSAMM. TEpBas W BTOpas IPOU3BOIHBIC
(yHKIMK, KacarenbHas K rpaduky QyHKIHH,

BBIYUCIIATH MMPOU3BOIHBIE CYMMBI, IMPOU3BEACHUS, YaCTHOIO W KOMITO3ULMU
IBYX (PYHKIIMIA, 3HATH MPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIUH;

UCIOJIb30BaTh T€OMETPUYECKHA M (PU3MYECKUH CMBIC MPOU3BOAHON IS
peLIeHus 3a1ay4.

MHoxKecTBa U JIOTHKA:

CBOOOJHO  ONEPUPOBATH  TMOHATHUSIMH.  MHOXKECTBO,  OMNEpalvu  Hax
MHOKECTBAMMU;

MCIIONB30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar i ONUCaHUs pealbHbIX
IPOLECCOB U SIBJICHHIA, MPY PEIICHUY 3aJa4 U3 IPYTUX YYEOHBIX MTPEIMETOB,

CBOOOJTHO OMNEPUPOBATH MOHATHAMU. OINPEACICHHUE, TEOPEMA, YPaBHCHHUE-
CJICJICTBHE, CBOWCTBO MATEMATHYECKOr0 OOBEKTA, JOKA3ATEIbCTBO, PABHOCHIIbHBIE
VPaBHEHUS U HEPABEHCTBA.

K koHmy oOyuyenus B 11 kjacce oOyyaromuics MTOSYYUT CIEIYIOUIUE
NPEIMETHBIE PE3YbTAThl MO OTIAEIBHBIM TEMaM padoyeil mporpaMMsel Y4eOHOTO
Kypca «Anredpa v Hayajla MaTeEMaTHYECKOro aHAIN3ay:

Yucs1a ¥ BBIYHCTICHHSA

CBOOOJTHO OMEPUPOBATH MOHATUAMHA: HATYPAJIBHOE M LETOE YMCIIO0, MHOKECTBA
HaTYPAJIBHBIX U LEIBIX YUCEN, UCIIOIB30BATh NPU3HAKK ACITMMOCTH LIENIBIX YHCETL,
HO/Jl m HOK HarypanbHBIX 4MCENl AJIA PELICHMs 3a4a4, NPAMEHATH AJITOPUTM
EBxmpna;

CBOOOJHO OMEPUPOBATH TOHITHEM OCTaTKa MO MOMAYJIK, 3alHChIBATh
HaTypaJIbHBIE YKCIIA B PA3JIAYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OMNEPUPOBATH MOHITHIMH. KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMClIa B aJreOpanvyeckod |
TPUTOHOMETPUYECKONH (POPME, BBINOIHATh aPU(PMETHUECKHAE ONEPALUN C HUMHU U
n300pakaTh HA KOOPAMHATHOM MITOCKOCTH.

YpaBHeHHUsI H HEPABEHCTBA:



CBOOOJTHO OMNMEPUPOBATH MOHATHUSMHU. MPPALMOHAIIBHBIE, MOKA3aTEeIbHbIE W
Jorapu(PMUYECKUE HEPABEHCTBA, HAXOAWTh WX PEHICHUAS C  [OMOIIBIO
PaBHOCUIIBHBIX TIEPEXOA0B;

OCYLIECTBIIATH OTOOP KOPHEH TpPU PELICHUM TPUTOHOMETPUUYECKOTO
VPaBHEHMUS,

CBOOOJHO OMEpPUPOBaTH NOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHITh  HEOOXOauMble  (OPMYJBl  UIE  PEUICHWST OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB,

CBOOOJHO ONEPUPOBATH MOHITHUSMH. CUCTEMA MU COBOKYMHOCTh YPABHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTH PELICHUS
CUCTEMBI U COBOKYITHOCTEN PAlMOHATIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEIBHBIX U
Jorapu(pMUYECKUX YPABHEHUN U HEPABECHCTB;

pelars parMoHaIbHEIE, UppaLMOHAIBHEIE, [OKa3areiibHbIE,
Jorapu(PMUYECKUE M TPUTOHOMETPUUYECKME YPABHEHMST M HEPABECHCTBA,
coleprKane MOAYJIA U apaMeTpsl;

OPUMEHATH rpauuecKue METOABI ISl PEICHUS YPAaBHCHUN W HEPABEHCTB, a
TaKKe 3a/1a4 ¢ HapaMeTpamu;

MOJICTIMPOBAaTh PEAJIbHBIC CHUTYAllMM Ha S3bIKE ainreOpbl, COCTaBIAThH
BBIPOKECHUS, YPaBHEHMs, HEPABEHCTBA W WX CHUCTEMBI [0 YCIOBHIO 3a1a4M,
UCCIIEIOBATh IMOCTPOCHHBIE MOJACIA C HMCIIONB30BAHMEM amnmapara anreOpsl,
WHTEPIPETUPOBATH MMOIYYEHHBIN pE3yJIbTar.

DYHKIHUU U rpapuKH:

CTpOUTh TpaQuKA KOMOO3MLIMHA (PYHKIMI € TOMOIIBIO 3JIEMEHTAPHOrO
WCCIICIOBAHUSI W CBOMCTB KOMITO3ULUU ABYX (PYHKIIWIA,

CTPOHTBH Fr€OMETPUYECKIE 00pa3bl yPaBHEHMI M HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH,

CBOOOJHO  OMEPUPOBATh MOHATHSAMHU. TpaQUKH  TPUTOHOMETPHUYECKUX
INZINIVIZH

OPUMEHATh (DYHKIMM [UIE MOJCIMPOBAHWS W HCCICAOBAHMS PEATbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4€CKOro aHAJIN3a:

MCIOJBb30BaTh MPOU3BOJHYIO U KCCIEA0BAHUS (PYHKIIMM HA MOHOTOHHOCTB
1 DKCTPEMYMBI,

HAXOJWTh HAMOOJIPIIEE U HAUMEHBIIEE 3HAYEHUS (PYHKIMM HETIPEPHIBHON HA
OTpE3KE;

WCIIONB30Barh IMMPOU3BOAHYIO JUIA HAXOXKICHUS HAWIYYILIEro pElIeHUsS B
IPUKIIAIHBIX, B TOM YUCJIE COLUATIBHO-3KOHOMHUYECKUX, 3a1a4ax, I ONPEACIICHUS
CKOPOCTH M YCKOPEHHUs IPoLecca, 3aJaHHOT0 (POPMYJI0H WM rpaguKom;



CBOOOJHO  OMEpPUPOBATh TMOHATHSMU. MEpBOOOpa3Has, ONpPeACIEHHBIH
WHTETpall, HAXOAUTh MEPBOOOPA3HBIE SJIEMEHTAPHBIX (YHKIMHA W BBIYMCISATH
uHTerpan no popmyne Herotona-JIelOnmna;

HAXOJWTh IJIOLIAIN TUIOCKUX QPUTYDP U O0BEMBI TEJT C MOMOIIBIO HHTErPaAIa;

UMETh MPEICTABICHUE O MAaTeMAaTUYECKOM MOJEIIMPOBAHWM HA TMPUMEPE
cocTaBicHHs T PepeHIHATBHBIX YPABHEHMIA,

pemarb NPHUKJIAIHBIC 33Ja4d, B TOM YHUCIE COLMATBbHO-3KOHOMUYECKOTO W
(pM3NUECKOro XapakTepa, CPeACTBAMU MATEMATHYECKOTO aHAIN3A.



TEMATUYECKOE NMNJIAHNPOBAHWE
10 KJTACC

Ne
n/n

HavmeHoBaHWe pa3fenoB U TeEM
nporpammbi

MHOXeCTBO [eNCTBUTENbHbIX YNCEN.
MHorousieHbl. PauyoHanbHble ypaBHEHUSA U
HepaBeHCTBa. CUCTEMbI JIMHENHbIX
ypaBHeHWA

PyHKUMM 1 rpadmkn. CTeneHHas PyHKUMA C
LIe/IbIM noKasartesiem

ApUHMETNYECKUIA KOPEHb N-0IA CTEMEHW.
MppaunoHanbHble ypaBHeHUS
MokasaTenbHas yHKUWA. MokasaTesibHble
ypaBHeHus

Norapummyeckas yHKUMS.
JNorapugpmmnyeckune ypaBHeHNs

TPUroHOMETPUYECKME BbIPKEHUS U
ypaBHeHUs

MocnepgoBaTelbHOCTU M NPOrpeccumn

HenpepbIBHblE QyHKLMKW. [MPOM3BOAHAS

MoBTOpeHWe, 0606LLEHME, CUCTEMATM3ALNS
3HaHW

OBLEE KOJIMYECTBO YACOB 10 NPOIrPAMME

KonnyecTtBO YyacoB

Bcero

24

10

22

10

20

136

KOHTpO/IbHbIE
pa6oThbl

MpakTunyeckune
pa6oThbl

ONEeKTPOHHbIe

(undpposble)
obpasoBaTefibHble

pecypchbl

httD://school-
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http://school-
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http://school-
http://school-
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11 KNTIACC

KoauuyectBo uyacos DJIeKTPOHHBIE
Ne HanmeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMmbl Bcero Kowrpoaenete | Ipairueckue o0pa3oBaTebHbIE
padoTbl padoTnbl pecypest
! HccnenoBanue GyHKUUN C TOMOIIBIO 2 !
MIPOU3BOIHOMN
2 [TepBooOpasHast u UHTErpa 12 1
3 I'paduxu TpuroHomMeTpruuecKux GyHKIHA. 14 !
TpuroHomerpudeckre HepaBeHCTBA
4 HppanmoHanbHbIe, TOKa3aTENbHbIE U Y |
norapu(MUIECKue HEPABEHCTBA
Kommnnekchele uncna 10 1
6 HartypanbHble u Lenbie yuciaa 10 1
CucreMsbl pallMOHAJBHBIX, HPPALUOHATBHBIX
7 MOKA3aTENNbHBIX U JIOTAPH(PMHUUECKIX 12 1
ypaBHEHUH
8 3agavu ¢ mapameTpaMu 16 1
9 [ToBTOpenue, 0bobIIeHNe, CHCTeMATH3ALINS 16 5
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




NOYPOYHOE INM/J1IAHNPOBAHUE

10 KJTACC
Konun4yecTtBO 4Yacos
:21 Tema ypoka Beero KOHTpPONbHbIE
pa6oThbl
MHoXecTBO, onepauuun Haj 1
MHO>XECTBaMM1 1 KX CBOWCTBA
[narpammbl ditnepa-BeHHa 1
[NprMeHeHne TeopeTUKO-
MHOXeCTBEHHOro annapaTa Ang 1
peLleHnsa 3aa4
PaLynoHaibHbIe uncna.
OO6bIKHOBEHHbIE W AeCATUYHbIE 1
[po6K, NPOLEHTLI, GECKOHEYHbIe
nepuoauyeckme apobu
PaunoHanbHble Yncna.
OO6bIKHOBEHHbIE N AeCATUYHbIE 1
[po6yu, NPOLEHTLI, 6ECKOHEYHbIE
nepuoauyeckme apobu
MpumeHeHne apobein n
MPOLEHTOB [N peLLeHns 1
NpUKNagHbIX 3ata4
BxogHasa KOHTposnbHas paboTta 1 1
[JelicTBUTENbHBIE YMCNa.
PauynoHasbHbIe 1 1

nppaynoHasibHble YCa

MpakTnyeckune
pa6oThbl

JaTa
N3yyeHus

ONeKTPOHHbIE LU(poBbIE
obpasoBaTefibHble pecypchl

httD://school-corection.edu.ru

httD://school-corection.edu.ru

httD://school-corection.edu.ru

httD://school-corection.edu.ru
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10

12

14

16

17

18

AprhmMeTHYECKME OnepaLmn ¢
[elCTBUTE/bHBIMU YCIaMK

Mogynb AeACTBUTENbHOrO Yncna
1 ero CBOMCTBA

MPUGANKEHHBIE BbIUNCIEHMS,

npasuna oKpyrieHns, NprKuaka n

OLleHKa pe3y/bTaTta Bbl4MC/IEHNI

OCHOBHble METO/]bl PELLEHNS
LieNbIX 1 IPOGHO-PaLMOHANBHBIX
YPaBHEHWIA 11 HepPaBEHCTB

OCHOBHble MeTOAbI peLleHns
LefbIX ¥ APOOHO-paLMOHaIbHbIX
YPaBHEHWIA N HEPaBEHCTB

OCHOBHbIe METO/lbl PeLLIEHNS
LieNbIX 1 APOOHO-PaLMOHabHBIX
YPaBHEHWIA N HEPABEHCTB
MHOrouneHbl OT OAHOM
nepemMeHHon. [eneHve
MHOrQ4/1eHa Ha MHOTOY/IEH C
octaTtkom. Teopema besy
MHOrouneHbI € LebIMN
KoahhmumeHTamn. Teopema
Bueta

PelLieHe CUCTEM NIMHENHBIX
ypaBHeHWI

PellieHMe cucTeM NUHENHbIX
ypaBHeHWA

httD://school-col lection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-col lection.edu.ru

httD://school-colTection.edu.ru

httD://school-collection.edu.ru
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httD://school-collection.edu.ru
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19

20

21

22

23

24

25

26

MaTpuua cucTembl IMHEAHbIX
ypaBHeHUA. OnpeaennuTenb
maTpuubl 22, ero
reOMETPUYECKMIA CMbIC U
CBOWCTBA; BblUMC/IEHUNE €r0
3HaYeHWS

OnpegenuTenb MaTpuLbl 2X2, ero
reOMETPUYECKMIA CMbIC U
CBOWICTBA; BblUMC/IEHME €r0
3HayeHns

MpuMeHeHMe onpeaennTens ans
PELUEHNSt CUCTEMbI JIMHENHbIX
ypaBHeHWA

PeLLeHVe NpUKNaaHbIX 3af4ad C
MOMOLLbH0 CUCTEMbI SINHENHBIX
ypaBHeHWA

PelleHne npuknagHbIX 3a4a4 C
MOMOLLIbKO CUCTEMbI IMHENHBIX
ypaBHeHWA

KoHTponbHasa pabora:
"PaunoHabHble ypaBHEHUA U
HepaBeHCTBa. CUCTEMDI
NMHENHbIX YpaBHEHWIA"

PyHKUWSA, cNocobbI 3a4aHNs
(hyHKUMW. B3aMMHO 06paTHble
(hyHKUMK. Komnosmums yHKLuIA
I"patmk PyHKLMN.
AnemeHTapHble NpeobpazoBaHus
rpatnKoB (hyHKLNIA

niio://8ciiool-collecl;torr™m.ra

1ino://8ciiool-colMecl;ton™m.ra

niio://8ciiool-collecl;torr™m.ra
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iio://8ciiool-collecl;torr™m.ra



27

28

29

30

3l

32

33

34

35

Ob6nacTb onpegenieHns 1
MHOXXeCTBO 3Ha4YeHWI (hyHKLMN.
Hynun yHKumn. TpomexxyTku
3HaK MOCTOAHCTBA

UETHbIE N HEYETHbIE (DYHKLIMN.
Mepvoanyeckne QyHKUMN.
MpOMEXYTKM MOHOTOHHOCTU
(OYHKLMM

MakcMmMyMbl 1 MUHAMYMbI
(hyHKUMK. HanbonbLuee n
HaVIMeHbLLIee 3Ha4YeHne (yHKLUN
Ha NpoMeXyTKe

INnHeiHan, KBagpaTUyHas 1
[POOHO-NNHENHAA PYHKLMK
AnemeHTapHoOe nccneosaHue u
NOCTPOeHME rpatiKoB 3TUX
(hyHKLMIA

AnemeHTapHoOe nuccnegosaHue u
NOCTPOEHME rpaKoB 3TUX
(hyHKLMIA

CreneHb C LiefbIM MoKasaTesnem.
BrvHom HbloTOHA

CreneHb C LiefbIM MoKasaTesnem.
BruHom HbloTOHA

CreneHHasa QyHKUMA C
HaTypa/ibHbIM U LiefbIM
nokasartenem. E& cBoiicTea n

rpadmk

httD://school-collection.edu.ru

httD://school-colTection.edu.ru

httD://school-colTection.edu.ru
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httD://school-col lection.edu.ru
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36

37

38

39

40

41

42

44

KoHTponbHasa pabora:
"CreneHHaa yHKuus. E&
CcBOCTBa M rpagmk”
ApUPMETUYECKNIA KOPEHb
HaTypasibHOW CTEMNeHU 1 ero
CBOWCTBa

AprhMEeTNYECKUIA KOPEHb
HaTypa/IbHOW CTENeHU 1 ero
CBOWCTBA

Mpeo6pa3oBaHUS YNCOBbIX
BbIPKEHWUIA, COfepXKaLLnX
CTEMNEHN U KOPHU
Mpeobpa3oBaHms YNCIOBbIX
BbIP@XXEHWI, COAepPXKaLLMX
CTENEHN N KOPHY
Mpeobpa3zoBaHns YNCIOBbIX
BbIP&XXEHW, CofepXKaLLmx
CTEMEHN N KOPHW

WppaupoHabHble YpaBHEHWS.

OCHOBHble METO/]bl PELLEHNS
MpPaLVOHaNbHbIX YPaBHEHWIA

ppaLmoHabHble ypaBHEHNS.

OCHOBHble METO/bI PeLLEHNS
MppaLMOHa/IbHbIX YPaBHEHWIA

MppaLmoHanbHble YpaBHEHNS.

OCHOBHbIe MEeTO/bl PELLIEHNS
MppPaLVOHa/IbHbIX YPaBHEHW

httD://school-collection.edu.ru

httD://school-colTection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-colTection.edu.ru

httD://school-colTection.edu.ru

httD://school-collection.edu.ru



45

46

47

48

49

50

51

52

PaBHOCW/IbHbIE NMEPEXOAbl B
peLLeHUN ppaLMoHa/IbHbIX
ypaBHeHWA

PaBHOCU/IbHbIE MEPEXOAbl B
peLLeHN nppaLmoHabHbIX
ypaBHeHWI

PaBHOCW/IbHbIE MEPeXoabl B
peLleHny nppaLmoHaIbHbIX
ypaBHeHWiA

PaBHOCW/IbHbIE MEPexoabl B
peLLeHN nppaumoHasbHbIX
YpaBHeHWiA

CsoiicTBa 1 rpauk KOpHA n-oi
CTeneHn Kak QyHKUU1 0bpaTHOM
CTENEeHMN C HaTypasibHbIM
nokasartesiem

CsoiicTBa 1 rpauk KOpHA n-oi
CTerneHn Kak yHKUUM 06paTHOM
CTEMNEHWN C HaTypa/lbHbIM
nokasartesiem

KoHTponbHas pa6oTa: "CBoiicTBa
N rpaurK KOpPHS N-0i CTEMNeHu.
VppaunoHasbHble ypaBHEHUS"
CreneHb C palnoHaibHbIM
nokasaresiem 1 eé CBOMCTBA

CTeneHb C paLoHabHbIM
nokKasaTteniemM 1 eé CBOCTBa

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-colTection.edu.ru

httD://school-collection.edu.ru

httD://school-colTection.edu.ru

httD://school-colTection.edu.ru

httD://school-collection.edu.ru
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54

55

56

57

58

59

60

61

62

63

64

CreneHb C palroHaibHbIM
rnokasaresiem 1 eé CBOMCTBa

MokasaTenbHas PyHKUMA, eé
CBOWACTBA U rpagimk
Kcnonb3oBaHue rpaduka
(hYHKUMN ANs peLleHuns
ypaBHeHWA

Wcnonb3oBaHue rpadmka
(YHKUMM ANs peLleHns
ypaBHeHWI

NokasaTenbHble ypaBHEHWS.
OCHOBHbIe MeTO/bl peLleHns
nokKasaTe/lbHbIX YPaBHEHWI
Moka3aTe/ibHble YpaBHEHMS.
OCHOBHbIe MeTO/bl peLleHns
nokasaTte/ibHbIX YpaBHEHUI
MoKa3aTenbHble YpaBHEeHWS.
OCHOBHble MeTO/bl peLleHns
nokasaTte/lbHbIX YpaBHEHUI
KoHTposibHasa pabora:
"lMokasaresibHast PYHKLMS.
NokasaTenbHble ypaBHeHUa"
Norapudgm ynicna. ColicTBa
norapugma

Norapudgm yuncna. ColicTBa
norapugma

Norapudgm unicna. ColicTBa
norapugpma

httD://school-col lection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-col lection.edu.ru

httD://school-colTection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru
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65

66

67

68

69

70

71

72

73

74

75

[ecATnYHbIe N HaTypasibHble
norapugmel

[ecATnYHble N HaTypasibHble
norapugmel

Mpeobpa3oBaHe BbIPaXKEHWIA,
coepXxawmx norapuimel
Mpeobpa3oBaHne BbIpaXKEHWA,
coepXxawmx norapumel
Mpeobpa3oBaHe BbIpaXKEHWA,
cofep>kalLmx norapnupmei
Norapudmuyeckan QyHKUWS, eé
CBOWACTBa U rpagmk
Norapummyeckas QyHKUmA, eé
CBOWCTBA M rpatmk

Kcnonb3oBaHve rpaduka
(hYHKLMN 4N peLleHuns
YPaBHEHNIA
Vcnonb3oBaHue rpagmka
(DYHKLMN 4N peLleHuns
YpPaBHEHNIA

NorapugmMuueckume ypaBHeHu.
OCHOBHble METOAbI peLLeHNst
NOrapupMnUUecKmnx ypaBHeHWiA
JorapugmMmnyeckme ypaBHeHNS.
OCHOBHbIE METOAbI peLLeHNs
NnorapuMUYeCKnX ypaBHeHMI

httD://school-col lection.edu.ru

httD://school-collection.edu.ru

httD://school-colTection.edu.ru

httD://school-col lection.edu.ru

httD://school-colTection.edu.ru

httD://school-col lection.edu.ru

httD://school-colTection.edu.ru

httD://school-collection.edu.ru
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76

77

78

79

80

81

82

84

85

Jlorapugpmmnyeckune ypaBHeHMs.
OCHOBHbIE METOAbI peLLeHNs
norapuiMUYecKnx ypaBHeHWA

PaBHOCU/IbHbIE MEPexoabl B
peLLeHVN NorapuMUYECKNX
ypaBHeHWI

PaBHOCK/IbHbIE MEPexoabl B
peLleHnn norapuPmmnyecknx
ypaBHeHWiA

KoHTposbHasa pabora:
"lorapnmMmyeckas QyHKUNS.
JNlorapugpmmnyeckue ypasHeHUs"™

CUVHYyC, KOCUHYC, TaHTeHC U
KOTaHIreHc 4YncnoBoro aprymeHTa

CurHYyC, KOCUHYC, TaHTeHC U
KOTaHreHc YMC/oBOro aprymeHTa
APKCUHYC, apPKKOCUHYC W
apKTaHreHc YMCMoBOro aprymeHTa
ApPKCVHYC, apKKOCUHYC U
apKTaHreHc Y1CMoBOro aprymeHTa
TpuroHomeTpu4yeckas
OKPY>KHOCTb, ONnpefeneHme
TPUTOHOMETPUYECKNX (PYHKLLNIA
4MC/I0BOr0 aprymeHTa

TpuroHoMeTpryecKas
OKPY>KHOCTb, OMNpeseNeHue
TPUrOHOMETPUYECKMX (hYHKLIWIA
YCMOBOrO apryMeHTa

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-colTection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-col lection.edu.ru

httDs://infourok.ru/Drezentaciva-
po-teme- chislovava-
okruzhnost-4984098.html

httD://school-col lection.edu.ru
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86

87

88

89

90

a

92

93

94

95

OCHOBHble TPUrOHOMETPUYECKME
(hopMy bl

OCHOBHble TPUrOHOMETPUYECKME
(hopmy/ibl

OCHOBHble TPUrOHOMETPUYECKME
(hopMy bl

OCHOBHble TPUrOHOMETPUYECKME
(hopmy/ibl

MpeobpasoBaHme
TPUTOHOMETPUYECKNX
BbIPaXXEHWI

MpeobpasoBaHue
TPUTOHOMETPUYECKNX
BbIPaXXEHWIA

MpeobpasoBaHne
TPUTOHOMETPUYECKINX
BbIpaXXeHi

MpeobpasoBaHme
TPUTOHOMETPMYECKIMX
BbIPaXKEHW

PeLLeHVe TPMroHOMETPUYECKINX
ypaBHeHWUM

PeLLeHVe TPMroOHOMETPUYECKIMX
ypaBHeHWA

https://mfourok.ru/prezentativa-
po- algebre-i-nachalam-
matematicheskogo- analiza-
v-10-klasse-na-temu-funkcii-
sinus-kosinus-tangens-
kotangens- 4249543.html

http://school-colTection.edu.ru

http://school-colection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-colTection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru
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96

97

98

99

100

101

102

103

104
105

106

107

PeLLeHne TPMroHOMETPUYECKUX
ypaBHeHWI

PeLLeHne TpUroHOMETPUYECKNX
ypaBHeHWA

PeLLeHVe TPMrOHOMETPUYECKINX
ypaBHeHW

PeLLeHVe TPUroOHOMETPUYECKIX
ypaBHeHWiA

PeLLeHVe TPMrOHOMETPUYECKINX
ypaBHeHWI

KoHTponbHasa pabora:
"TpuroHomeTpuyeckme
BbIPXKeHMA U
TPUrOHOMETPUYECKME
ypaBHeHuA"

MocnepoBaTeibHOCTK, CNOCOObI
3afjaHns NocneoBaTe/lbHOCTEN.
MeToa MmaTeMaTUyeCKON
NHAYKLMK

MOHOTOHHbIE 1 OFPaHNYEHHbIe
nocneaoBatenbHOCTH. cTopus
aHa/n3a 6eCKOHEYHO MasibIX
ApudmeTtnyeckas nporpeccus
"eomeTpuryeckas nporpeccus

BeckoHeuHO y6biBatoLLas
reoMeTpuyecKas Nporpeccums

CymMMa 6eCKOHEUHO YObIBatOLLIEN
reOMEeTPUYECKO Mporpeccum

httD://school-col lection.edu.ru

httD://school-collection.edu.ru

httD://school-colTection.edu.ru

httD://school-col lection.edu.ru

httD://school-colTection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-colTection.edu.ru
httD://school-col lection.edu.ru

httD://school-collection.edu.ru
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108

109

110

111

112

113

114

115

116

117

118

JIHeHbIN 1 3KCMOHEHUMabHBbIA
pocT. Yucno e. dopmyna
C/TIOXKHbIX MPOLIEHTOB

JIHelHbIN 1 3KCMOHEHUMabHBbI
pocT. Yucno e. dopmyna
CNOXHbIX MPOLEHTOB

Vicnonb3oBaHWe nporpeccun ana
peLLeHns peasibHbIX 3aaa4
NPUKNagHOro xapakrepa
KoHTponbHas pabota:
"lNocnepnoBatensHOCTU U
nporpeccumn’

HenpepbIBHbIE (DYHKLUU 1 X
CBOWCTBa

Touka paspbiBa. ACUMMTOTbI
rpauKoB (hyHKLMIA

CsoiicTBa yHKLMIA
HenpepbIBHbIX Ha OTpe3ke
CsolicTBa (hyHKLWMI
HenpepbIBHbIX Ha OTpe3ke
MeTog MHTEPBANIOB /151 PeLLeHNS
HepaBeHCTB

MeTo/ MHTEpPBANIOB /15 pPeLleHNs
HepaBeHCTB

MeTog MHTEPBANIOB /151 PeLLeHNS
HepaBeHCTB

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-colTection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-col lection.edu.ru

httD://school-collection.edu.ru
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httD://school-collection.edu.ru



119

120

121

122

123

124

125

126

127

128

129

MpuMeHeHWe CBOICTB
HenpepbIBHbIX PYHKLWIA Ans
peLLeHns 3agad

MprMeHeHWe CBOICTB
HenpepbIBHbIX PYHKLUWIA Ans
peLueHns 3agad

NepBas 1 BTOpas Npon3BOAHbLIE
(OYHKLMM

OnpepeneHvie, reOMeTPUYECKmnin
CMbIC/ NPOV3BOLHOM

OnpegeneHve, rU3NYECKINI
CMbIC/ NPOV3BOAHOM
YpaBHeHMe KacaTe/lbHON K
rpagnky QyHKUMM
YpaBHeHWe KacaTe/lbHOW K
rpatnky QyHKUMM
Mpoun3BoaHble 3NeMeHTaPHbIX
(hyHKLMIA

[pon3BoAHbIE 3N1eMEHTAPHbIX
(hyHKLMIA

[Npoun3BogHaa CyMMmbl,
NPON3BeAEHUNS, YaCTHOIO U
KOMMO3ULMKN (PYHKLLNIA
MpounssogHas CyMMbl,
NpPOun3BeAeHUs, YaCTHOIO U
KOMMO3ULMKN (PYHKLLNIA

httD://school-collection.edu.ru

httD://school-collection.edu.ru

httD://school-col lection.edu.ru

httD://school-colTection.edu.ru

httD://school-col lection.edu.ru

httD://school-colTection.edu.ru

httD://school-col lection.edu.ru
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130

131

132

133

134
135

136

OBLLEE KOJIMYECTBO YACOB N0

[NponsBogHaa Cymmbl,
MPOV3BeAEHMS, YaCTHOIO U
KOMMO3ULMN (PYHKLLNIA

KoHTponbHas pabora:
"lMNponssogHan”

MoBTOpEHNE, 06006LLEHNE,
cucTeMaTm3aumsa 3HaHUIA:
"YpaBHeHMA"

[MoBTOpeHMe, 06006LLEHNE,
cucTeMaTm3aums 3HaHWUIA:
"PyHKUMN"

Torosas KOHTpO/nbHas paboTa
Torosasi KOHTPONbHAs paboTa

MoBTOpeHe, 0606LLEHME,
cucTeMaTm3aums 3HaHWM

NMPOIrPAMME

136

httD://school-collection.edu.ru
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11 KNTIACC

No

n/n

Tema ypoka

KoanuecTBo 4acos

KonTpoabnbie
Bcero
padoThbI

IIpakTHyeckne
padoThI

Mara
H3Y4YeHHUA

DJIeKTPOHHbBIE
un(pposbIe
o0pa3oBaTejibHbIE

pecypchbl

IIpuMeHeHne Npon3BOAHON K
UCCJIeAOBaHUIO (PYHKINN HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne npon3BOAHON K
UCCJIeOBaHUIO (PYHKINN HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne Npon3BOAHOM K
UCCIIeAOBaHUI0 QYHKINN HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne Npon3BOAHON K
UCCJIeAOBaHUIO (DYHKIMN HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne Npon3BOAHOM K
UCCJIeAOBAaHUIO (PYHKINN HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne Npon3BOAHOMN K
UCCJIeOBaHUIO (PYHKIUN HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxnenue sanbolipluero u

HAaMMEHBIIEro 3HAa4€HUs HENPEepPbIBHON

(YHKLNHU HA OTpe3Ke




Haxoxnenue HaubobIIErO U
HAUMEHbBINEro 3HAYSHHSI HETPEePbIBHON
(yHKLINHU HA OTpe3Ke

Haxoxnenue HaubobIIEro U
HAUMEHbBINEro 3HAYSHHSI HeTIPePbIBHON
(YHKLINHU HA OTpe3Ke

10

Haxoxnenue HaubobIIErO U
HAUMEHbBINEro 3HAYSHHSI HETPePbIBHON
(YHKLINHU HA OTpe3Ke

11

Haxoxnenue HaubobIIErO U
HAUMEHbBINEr0 3HAYSHHSI HeTPePbIBHON
(YHKLNHU HA OTpe3Ke

12

Haxoxnenue HaubObIIErO U
HAUMEHbBINIEro 3HAYSHHSI HeTPEePbIBHON
(YHKLNHU HA OTpe3Ke

13

IIpuMeHeHne npou3BOAHON NI
HaXO)KJEHUS HaWTy4llIero petieHys B
MPUKJIATHBIX 3a/1a4ax

14

IIpuMeHeHne Npou3BOAHON IS
HaXO)KJEHUS HaWTy4llIero petieHys B
MPUKJIATHBIX 3a/1a4ax

15

IIprMeHeHne Npou3BOAHON IS
OIpefeNneHusl CKOPOCTH U yCKOPEHHUs
nporecca, 3aJaHHOro (GOopMyJIOH HITH
rpadpuxkom

16

IIpuMeHeHne Npou3BOAHON IS
OIpeaeNneHnsl CKOPOCTH U yCKOPEHHUs




npoiecca, 3aaHHOro GopMyJIoi 1K

rpadpuxom

17 Kommozunus ¢pyHKIui

18 Kommozunus ¢pyHKIui

19 Kommozunus ¢pyHKIui

20 I'eomerprueckue oOpa3bl ypaBHEHHH Ha
KOOPAMHATHOM MJIOCKOCTH

21 I'eomerprueckue oOpas3el ypaBHEHHH HA
KOOPAMHATHOM MJIOCKOCTH

9 KonrponeHas padora: "MccnenoBanne
(YHKUNH C TOMOIIBIO TPONU3BOIHON"

23 ITepBooOpasHas, OCHOBHOE CBOMCTBO
nepBoOOpa3HBIX
ITepBoOOpa3HbIE 3/1IEMEHTAPHBIX

24 ¢bynkunii. [IpaBuna HaXOXKIESHUS
nepBoOOpa3HBIX
[TepBoOOpa3HbIE 3/1IEMEHTAPHBIX

25 ¢bynkunii. [IpaBuna HaXOXKIEHUS
nepBoOOpa3HBIX

26 Hurerpan. I'eomeTpruyeckuil CMbICT
UHTerpania

27 Brraucnenue onpenenéHHOro uHTerpana
no ¢popmyne HeroTona-Jlefibuuma

28 Brraucnenue onpenenéHHOro HHTerpaia
no ¢popmyne HeroTona-Jlefibuuma

29 IIpumeHneHnne nunTerpaa ajs

HAXOKIEHUS IIoIaneii miockux Guryp




IIpumeHeHne naTerpaia ajs

30 HAXOXKIEHUSI O0BEMOB FEOMETPHUECKUX
TN

31 [Ipumeps! perennit nuddepeHIraIbHBIX
YpaBHEHUH

17 [Ipumeps! perennit nuddepeHIraIbHBIX
YpaBHEHUH
MaremMaTuueCKOe MOAEIUPOBAHUE

33 PEaBbHBIX IIPOLIECCOB C IMTOMOLIBLIO
muddepeHInaIbHBIX YPaBHEHUH

34 KonTponbnast pabora: "TlepsooOpasHas u
uHTerpan”

35 TpuroHomerpuueckue QyHKINH, UX
CBOICTBA U rpaduKu

36 TpuroHomerpuueckue QyHKINH, UX
CBOICTBA U rpaduKu

37 TpuroHomerpuueckue QyHKINH, UX
CBOHMCTBA U rpaduKu

18 TpuroHomerpuueckue GyHKIUH, HX
CBOIMCTBA U rpaduKu

39 TpuroHomerpuueckue QyHKINH, UX
CBOHMCTBA U rpaduKu
OT60op KOpHEH TPUTOHOMETPUYECKUX

40 YPaBHEHUH C TOMOLIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
Otbop KOpHEH TPUTOHOMETPUYECKUX

41 YPaBHEHUH C TOMOLIBIO

TPUTOHOMETPUYECKON OKPY>KHOCTH




O160p KOpHEH TPUTOHOMETPUYECKUX

42 YPaBHEHUN C TOMOLIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
O16op KOpHEH TPUTOHOMETPUYECKUX

43 YPaBHEHUN C IOMOLIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH

44 Pemenue TpuroHOMeTPHUECKUX
HEPaBEHCTB

45 Pemenue TpuroHOMETPHUECKUX
HEpPaBEHCTB

46 Pemenne TpUroHOMETPHUECKUX
HEpPaBEHCTB

47 Pemenne TpUroHOMETPHUECKUX
HEpPaBEHCTB
KonrponeHas padora: "['papuku

48 TPUTOHOMETPUUIECKHUX (PDYyHKIIHH.
Tpuronomerpuieckie HepaBeHCTBA"

49 OCHOBHbIE METOABI PELIEHMUs
MOKa3aTEeNbHbIX HEPABEHCTB

50 OCHOBHbIE METOABI PELIEHMs
MOKA3aTEeNbHbIX HEPABEHCTB

51 OCHOBHbIE METOABI PELIEHMs
MOKA3aTEeNbHbIX HEPABEHCTB

57 OCHOBHbIE METOABI PELIEHMUs
NOKA3aTENbHBIX HEPABEHCTB

53 OCHOBHbIE METOABI PELIEHMUs

Jorapu(MUIECKUX HEPABEHCTB




OCHOBHbIE METOABI PELIEHMs

>4 Jorapu(MUIECKUX HEPABEHCTB
55 OCHOBHbIE METOABI PELIEHMs
Jorapu(MUIECKUX HEPABEHCTB
56 OCHOBHbIE METOABI PELIEHMs
Jorapu()MUYECKUX HEPaBEHCTB
57 OCHOBHbIE METOABI PELIEHMs
UpPpPaLMOHAJIBHBIX HEPABEHCTB
53 OCHOBHbIE METOABI PELIEHMs
UpPpPaLMOHAJIBHBIX HEPABEHCTB
59 OCHOBHbIE METOABI PELIEHMs
UpPpaLIMOHAJIBHBIX HEPABEHCTB
60 OCHOBHbIE METOABI PELIEHMs
UpPPaLIMOHAJIBHBIX HEPABEHCTB
61 I'paduyeckne MeTOObI pereHus
UpPPaLMOHAJIBHBIX YPaBHEHUH
62 I'paduyaeckre MeTonbI pereHus
UpPpPaLMOHAJIBHBIX YPaBHEHUH
63 I'paduyaeckre MeTonbI pereHus
MOKA3aTeNIbHbIX YPABHEHUN
64 I'paduyaeckre MeToabI pereHus
NOKA3aTENbHBIX HEPABEHCTB
65 I'paduyaeckre MeToIbI perieHus
JorapupMUIECKUX ypaBHEHUH
66 I'paduyaeckne MeTonbI perieHus
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduyaeckne MeTonbI perieHus

Jorapu(MUIECKUX HEPABEHCTB




68

I'paduuaeckne MeToObI perieHus
MOKa3aTENbHBIX U JIOrapu(PMUIECKIX
YpaBHEHUH

69

I'paduyeckne MeTonbI pereHus
MOKa3aTENbHBIX U JIOrapu(PMUIECKIX
YpaBHEHUH

70

I'paduyeckne MeTonbI pereHus
MOKa3aTENbHBIX U JIOrapu(hMUIECKIX
HEPaBEHCTB

71

I'paduueckre MeToObI pereHus
MOKa3aTENbHBIX U JIOrapu(PMUIECKIX
HEPaBEHCTB

72

KonrponbHas padora:
"HMppauuoHaibHble, TOKa3aTeNbHbIE U
norapudmuyeckne HepaBeHCTBA"

73

KommuiekcHbie uncia. Anrebpandeckas u
TPUTOHOMETpUYeCKasi (POPMBI 3aITUCH
KOMILJIEKCHOT'O Y1 Clia

74

KommuiekcHble uncia. Anrebpandeckas u
TPUTOHOMETpUYeCcKasi POPMBI 3aITUCH
KOMILJIEKCHOT'O Y1 Clia

75

Apudpmernueckue oneparum ¢
KOMILIEKCHBIMH YHCJIaMHU

76

Apudpmernueckue oneparum ¢
KOMILIECKCHBIMH YHCJIaMHU

77

N3o0paskeHne KOMILJIEKCHBIX YMCeNT Ha
KOOPAMHATHOM MJIOCKOCTH




N3o0paskeHne KOMILJICKCHBIX YHCeNT Ha

8 KOOPAWUHATHOH IIOCKOCTU

79 ®opmyna Myaspa. Kopau n-oit ctenenun
13 KOMIIJIEKCHOTO YHCJa

20 ®opmyna Myaspa. Kopau n-oit ctenenu
13 KOMIIJIEKCHOTO YHCJa
IIpumeHeHre KOMITIEKCHBIX Yncel AJIs

81 pewmennst GU3NIECKUX U TEOMETPHUECKUX
3ama4

87 KonrponpHas padora: "KommiaekcHbie
yucna"

83 HatypanbHble 1 Lienble 4yucna

84 HatypanbHble 1 Lienble 4yucna

85 IIpumeHeHne NpU3HAKOB 1E€IMMOCTH
LIEJIBIX YHCeN

86 IIpumeHeHne NpU3HAKOB 1E€IMMOCTH
LIEJIBIX YHCeN

87 IIpumeHeHne NpU3HAKOB 1€IUMOCTH
nenbix yncen: HOJl m HOK

28 IIpumeHeHne NpU3HAKOB 1E€IUMOCTH
nenbix yncen: HOJl m HOK

29 IIpumeHeHne NpU3HAKOB 1E€TMMOCTH
LIEJIBIX YMCEeJ: OCTATKU MO MOY JIIO

90 IIpumeHeHne NpU3HAKOB 1E€IMMOCTH
LIEJIBIX YMCEeN: OCTATKU MO MOY JIIO
IIpumeHeHne NpU3HAKOB 1E€IMMOCTH

91 LEeTIbIX YHUCEN: anroputM EBknnna ns

peHicHuA 3aga4 B OEJIbIX YUCTIaX




92

KonTposbras pabora: "Teopus menbix
yucen"

93

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHUIIBHBIE CHCTEMBI U CHCTEMBI-
CIIENICTBHSI

94

Cucrema 1 COBOKYNHOCTb YPaBHEHHH.
PaBHOCHUIIBHBIE CHCTEMBI U CHCTEMBI-
CIIENICTBHSI

95

OcCHOBHbIE METOABI PELIEHHs] CUCTEM U
COBOKYIHOCTEH PaLMOHAJIBHBIX
YpaBHEHUH

96

OcHOBHBIE METOIbI PEHICHUA CUCTEM U
COBOKYIMHOCTEHN UPPALIMOHATBHBIX
YpaBHEHUH

97

OcHOBHBIE METOAbI pEHICHUA CUCTEM U
COBOKYIMHOCTEM MOKA3aTeJIbHbIX
YpaBHEHUH

98

OcHOBHBIE METOAbI PEHICHUA CUCTEM U
COBOKYIMHOCTEM MOKA3aTEJIbHbIX
ypaBHEHUH

99

OcHOBHBIE METOAbI pEHICHUA CUCTEM U
COBOKYITHOCTEH JIorapupMIyIecKnuX
ypaBHEHUH

100

OcHOBHBIE METOAbI pEHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMIyIeCKHX
YpaBHEHUH

101

IIprMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3324 U3




Pa3IUYHBIX 00JACTel HAYKH U peaTbHON
JKA3HH, HHTEPIPETALUs 1OJTyYE€HHbBIX
PE3yJILTATOB

102

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a4a4 U3
Pa3IUYHBIX 00JacTel HAYKH U peaTbHON
JKA3HH, HHTEPIPETALUs 1OJTyYE€HHbBIX
PE3yJILTATOB

103

IIprMeHeHne HEpaBEHCTB K PELIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3
Pa3IHYHBIX 00JACTel HAYKU U PeaTbHON
JKA3HH, HHTEPIPETALUS [1OJTyYE€HHbBIX
PE3yJILTATOB

104

KonTposbras pabora: "Cucrembl
paluOHAJIBbHBIX, UPPATHOHAJIbHBIX
MOKA3aTENNbHBIX U JIOTAPH(PMHUUECKIX
ypaBHeHui"

105

PanyonansHble ypaBHEHHUS C
napameTpaMu

106

PannonanbHbIe HEpABEHCTBA C
rnapaMeTpamMmu

107

PanyonanbHbIe CHCTEMBI C TapaMeTpaMu

108

HppanuonanbHble ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

109

HppannonanbHble CHCTEMBI C
napameTpaMu

110

IlokasaTenpHble ypaBHEHUs, HEPABEHCTBA
C mapaMeTpaMu




111

ITokazaTenpHble CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuyeckne ypaBHEHMS],
HEPaBEHCTBA C MapaMeTpaMu

113

Jlorapudmudeckue CHCTEMBI C
napaMeTpaMu

114

Tpuronomerpruyeckue ypaBHEHUs €
rnapameTpaMu

115

TpuroHomerpuieckue HepaBeHCTBA C
napaMmeTpamu

116

Tpuronomerpuyeckue CUCTEMBI C
napameTpaMu

117

ITocrpoenue u ucciaenoBaHue
MaTeMaTUYECKUX MOAeell peaibHbIX
CUTYalUil C MOMOUIBIO YPABHEHU C
napameTpaMu

118

ITocrpoenue u ucciaenoBaHue
MaTEMaTUYECKUX MOAENIEN peasbHbIX
CUTYyaLlUi C MOMOIIBIO CUCTEM
YPaBHEHUN € mapameTpamu

119

ITocrpoenue u ucciaenoBaHue
MaTEMaTUYECKUX MOAENIEH peasbHbIX
CUTYyaLUi C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ mapameTpamu

120

Konrponbnas padora: "3anaun ¢
napamerpamu”

121

[ToBTopenue, obobineHue,
cucTeMaTu3auus 3HaHui: "Y paBHeHUs"




122

[ToBTopenue, obobimeHue,
cucTeMaTtu3auus 3HaHui: "Y paBHeHUs"

123

[ToBTopenue, obobimeHue,
cucTeMaTu3alus 3HaHui: "Y paBHEHUs.
Cucrembl ypaBHeHUH"

124

[ToBTopenue, obobineHue,
cucremarusauus 3Hannii: "Hepasencraa"

125

[ToBTopenue, obobineHue,
cucremarusauus 3Hannii: "Hepasencraa"

126

[ToBTopenue, obobimeHue,
cucremarusauus 3Hannii: "HepaBeHncraa"

127

[ToBTOpenue, obobieHue,
cucteMarusauus 3Hanuii: "I[IpoussonHas
U e€ mpuMeHeHue"

128

[ToBTopenue, obobimeHue,
cucteMarusauus 3Hanuii: "I[IpoussonHas
U e€ mpuMeHeHue"

129

IToBTopenue, obobimeHue,
cucteMarusauus 3HaHuii: "I[IpoussonHas
U e€ mpuMeHeHue"

130

IToBTopenue, obobimeHue,
cucremaTusauus 3Hanuit: "MuTerpan u
ero npuMeHeHue"

131

[ToBTopenue, obobineHue,
cucremMaTusauus 3Hanuit: "OyHkaun"

132

[ToBTopenue, obobineHue,
cucremMaTusauus 3Hanuit: "OyHkaun"




133 [ToBTopenue, obobimeHue, !
cucremMaTusauus 3Hanuit: "OyHkaun"
134 Hrorosast KOHTpOJbHAS paboTa 1 1
135 Hrorosast KOHTpoOJbHAS paboTa 1 1
136 [ToBTOpenue, o6o6meH%e, !
CUCTeMAaTH3aLNs 3HAHUIA
OBIIEE KOJIMYECTBO YACOB I1O 136 10

ITPOI'PAMME




YUYEBHO-METOANYECKOE OBECIHHEYEHHE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI /IS YUEHUKA

» Maremaruka. Anrebpa 1 Hayajla MaTeMaTHIECKOTo aHanu3a, 10 kmace/
Mep3snsak A.I'., Homuposckuii 1. A., TTonsxkos B.M.; nox penakumeii
[Tonoasckoro B.E., O0mecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTBE)
Wznarenscknii ieHtp « BEHTAHA-I'PA®»; AKiinoHepHoe 001IECTBO
«H3parenscTBo «IIpocsenienne»

» Maremaruka. AnreOpa 1 Hayajna MaTeMaTuYeCKoro ananusa, 11 kmacc/
Mepsnsak A.I'., Homuposckuii 1. A., TTonsxkos B.M.; nox penakuuei
[Tonoasckoro B.E., O01iecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO
Wznarenscknii ientp « BEHTAHA-I'PA®»; AKkiinoHepHoe 001IeCTBO

«3marenscTBo «lIpocBeLieHney

METOANYECKUE MATEPUAJIBI UL YUUTEJIA
DOpMUPOBAHKE YHUBEPCATBHBIX YUCOHBIX ACHCTBHI B OCHOBHOH IIKOJIE:
cucrema 3aganuii / A.I'. Acmonos, O.A. KapabanoBa. — M.
[Tpoceewmenne,2010.

[Tnayrun JI.®. 3a crpanunamu yueOHuka anre6psl. — M.: [Ipoceemenue,2020.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET



http://www.ed.gov.ru
http://www.obrnadzor.gov.ru/attestat/
http://www.prosv.ru»).
http:/www.mnemozina.ru
http:/www.drofa.ru
http://www.edu.ru
http://www.ed.gov.ru
http://www.ege.edu.ru
http://www.internet-scool.ru
http://www.intellecctntre.ru
http://www.shevkin.ru
http://www.abitu.ru/start/about.esp

http://vernadsky.
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