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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpamMMe CpeJHEero oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4ynBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
0o0yJaromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUHU, CIIOBECHOCTH M JPYrMX JAucUMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHbIil Kypc anreOppl W HayaJl MaTeMaTHUYECKOTO aHAJIM3a 3aKJIAJbIBACT OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHUH, OWOJIOTUM, ITOHMMAHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH UX IS
JTAIBHEWIET0 O00pa3oBaHWs W B IIOBCEIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMSAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKa3bIBaTh
YTBEPKACHUS C IOMOLIBI0O UHIYKIIMK U pacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpETH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust yyeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAIM3a»
oOyyaroluecss MOJy4YalOT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYeCKUX MOJIENEeH pealbHbIX CUTyalUd, UHTEpPIpETaluu IOJy4YEeHHBIX
pELICHUH, 3HAKOMATCSI C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEpPHOCTEHl B MpHUpOJE, HAyKE U
UCKYCCTBE, C BBIJAIOIIUMUCS MaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM TOTEHIIMATIOM, KOTOPBIA
peanu3yeTcss Kak 4yepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUIMHM (HOPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneuupuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredpe M HavajaM MaTEMaTHYECKOrO aHalu3a JIEKUT
JeSITebHOCTHBIN MPUHLUI 00y4EHusl.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIINE COJEpPKAaTEIbHO-METOAUYECKHE JHUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro aHaiauza», «MHoxkecTBa u
Joruka». Bce OCHOBHBIE COIEP)KATEIBHO-METONWYECKUE JIMHUMA H3Y4arOTCS Ha NPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYTr
JIpyra M IOCTENEHHO HACBIAsCh HOBBIMM TeMaMHU U pasjaenamu. JlanHbl y4eOHBI Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMaTHYeCKUX TUCLUIUIMH, TaKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTHYeCKHi aHalu3,
TEOpHsl MHOXKECTB, MaTeMaTrhyeckas joruka u gpyrue. Ilo mepe Toro kak oOydaromuecs
OBJIaJIEBAlOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX TMOCIelI0BaTeIbHO
dbopMupyeTcsi U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYyl0 MOJIeNb pPeaJbHOU
CUTYyallud, MPUMEHATh 3HAHMS, MOJTY4YEHHBbIE NMPU HM3YYEHUH Y4eOHOro Kypca, AJS pelieHUs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTeMaTHYeCKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUsA  «Yucna W BBIUMCICHHS»  3aBeplIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTeHLHBIX YHuCCJl, KOTOPOC 61:1.]10 Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMaHHE yjeisieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOs1 MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIA, YMEHHE NIENaTh MPHUKHUJKY, BBIIOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHU A, pa6OTaTb C MaTeMaTn4YCcCKNUMHU
KOHCTaHTaMHU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBa HATYpPAJIbHbIX, LCJIbIX, PAllMOHAJIbHBIX W
JICHCTBUTEIILHBIX YHCEN JOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm U3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIM(PUUSCKUE 3aa4l ¥ ONlePAIUU: JICIICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOMCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIbHBIX YHCCII, apI/I(bMCTI/I'-IeCKI/Ie Oorcpanru, a TAKKC H3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAaclIMPEHHIO KpPyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IIPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN PEAIbHOIO MUPA, IIHUPOKO
UCTIOJIB3YIOTCS 0000IIEHHE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOM paszaeie IIporpammer
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a/ad. B pe3ynbraTe oOyuaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUICCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIINX IMMapaMCTPHhI. HOJIyquHBIe YMCHHA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOM, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HarOOJIBIIINX U HAUMCHBIINX 3HaUCHHUI (yHKIWU. JlaHHas coleprKaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHUH BBINOJHATH PacuéThl MO Qopmyliam, MpeoOpa3oBaHUs
PpaluOHAJIbHBIX, UPPAUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BBIan(eHHﬁ, a TaKxXe BI)Ipa)KCHPIfI,
COZIepKAaIUX CTerneHrn u Jorapudmer. braromaps u3ydeHHio anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIlIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOyJaromuxcsi, (POPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CHMBOJBLHBIMU
dbopmamu, TIpeICTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3pQeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HArJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

ConepxatenpHO-MeToAMYeCKast TUHUS «DYHKIUU U TpapUKH» TECHO MEPEIIeTaeTCsl C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIciIe  3a4aér
NOCJIC/IOBATEIbHOCTh ~ M3y4YCeHUS  Marepuasia. M3ydeHue  CTENEeHHOMW, IOKa3aTelbHOM,
JIOTapU(PMHUUECKOW ¥ TPUTOHOMETPUIECCKUX (DYHKIIHMIA, UX CBOWCTB M TPAQHKOB, UCIIOIb30BaHUE
GYHKIMA U pelieHus 3ajJa4d M3 JPYyruX YYeOHBIX MPEJAMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTUYECKUM aHAIM30M, TaK M C pEHICHUEM ypaBHEHUM W HepaBeHCTB. [Ipn
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHsS BBIpaXaTh (opmynamu
3aBHCUMOCTH MEKIY Pa3UYHbIMUA BEIMYUHAMHU, UCCIICIOBATh MOJYYCHHBbIC (DYHKIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCINMYHMHAMU B paSJ’IH‘—IHOfI (1)opMe:
aAHAJTMTUYECKOM, Tpaduyeckoil U cioBecHOW. Ero wu3ydeHme CrmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIGHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BaHUIO aHAJIOTHIA.



CopepxarenbHas nuHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4JarolIiuMcs,
TaK KakK y HHUX IOSBISETCS BOZMOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACIIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEeHHs ImpoueccoB. JlaHHas coaepxaTelbHas JIMHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH peabHbIX CHUTYyaluii, MO3BOJSET
HaXOJIUTh HaWJIyyllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaliu3a CHOCOOCTBYET pa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUI
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpaXx.

CopepxarenbHO-MeTOANYECKAsE JHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YEeCKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W TMpeiaraloT HaumOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHM, OHU
CBSI3BIBAIOT pa3Hble MAaTEMAaTUUYECKHE TUCIUIUIMHBI U UX IPUIIOKEHUs B efuHoe 1enoe. [loatomy
BAXHO JaTh BO3MOXXHOCTh OOy4alomeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIONb30BaTh €ro JUIsl BBIPAXKEHHMS CBOMX MbIciei. [pyrum
BaXHBIM IPHU3HAKOM MaTEMaTHKU KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMN ¥ CJI€IOBaHHE OMNpeACNEHHBIM TpaBUJIaM IOCTPOCHHS JOKa3aTeNbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO
MBIIUICHUST O0YYaIOIINXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIMPOBAHUSA, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(OpPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOTro aHaiu3a, HWHTepHpeTaruu
MOJIYYEHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[EOB MNPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO MCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3aMad. [lpu pemieHuM  peanbHBIX TPAKTUYECKUX  3a7a4  OOydYaromuecs pa3BHBAIOT
HaOIOIaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHUYE€CKOTO aHAIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeil 1 MPOLEHTOB I peIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHaNbHbBIe uyucia. Apudmernueckue
OIepanyy C JEUCTBUTEIBHBIMU 4YuCIaMU. MOAyib NEHCTBUTEIBHOIO YHMCJIA U €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenensb ¢ nenbiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit Gpopmsl
3anMcH JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs TPAKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudwm gucia. CoiicTsa siorapudma. J[ecaTHIHbIC U HATypaITbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YypaBHEHUS U YpaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIEIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM IEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. Muorousnensl ¢ riensivu kodddummrentamu. Teopema Buera.

[TpeoOpa3zoBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENEHH U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  UPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPABHEHHUI.

[TpeobpazoBanue BbIpaXKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMerpuueckue (opmynsl. [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CUCTEMBl JIMHEWHBIX YpaBHEHM.
Onpenenurens MaTtpuipl 2X2, €ro IeOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HaueHUsl, IPUMEHEHHE OIPEIEIUTENs ISl PelIeHUs] CUCTEMBbI JIMHEWHBIX YpaBHeHUH. Pemienue
MPUKIAIHBIX 337]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPEAETUTEINEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOINBIO YPaBHEHHH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTHMYeCKUX 3ajad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rPpaduKu

OyHK1us, crnocodbl 3anaHus (QyHkiuu. B3aummHo obOpatHble (yHkimu. Kommosuius
byukuuii. ['padux pynkuun. DnemeHTapHble peodpa3oBanus rpad@ukoB yHKINH.



OO6nacth onpeseNneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [IpomexyTkn
3HaKonocTossHCTBa. YETHbie M HeuéTHhle QyHKIUU. [lepuognueckue ¢GyHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHHUMYMBbI QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass GpyHKUIMS ¢ HATypalbHBIM M IEJBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-0il cTenmeHu Kak (pyHKUHMU OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonbp3oBanue
rpaduKoB QYHKIUH U pelieHns ypaBHEHUH.

Tpuronomerpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOT'O ApPryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIleccax U siBIeHUX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hauvana maTemMaTn4ueckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass W reoMeTpuueckas Iporpeccud. beckoHeuyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH I€OMETPHUECKON MPOTrPECcCUU.
JIMHENHBIN M OAKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMmyna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTpeCCUu Il pELIEHUS PEANIBHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM M UX cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI TpadUKOB
¢dbyuknuii. CBoiicTBa (YHKIIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEPBAJOB I PEHICHUS
HepaBeHCTB. [IpruMeHeHne CBOMCTB HEMTPEPBHIBHBIX (DYHKIUH JIJIsl pEIICHHS 3a,1a4.

[lepBas u BTOpas npousBoHbie GyHKIUHA. OnpeneraeHue, reOMeTpUIeCKuii 1 U3NIeCcKuit
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelnbHOH K rpaduky QyHKIUH.

[Tpou3sBoiHbIE 3NeMeHTapHBIX QyHKIUH. [Ipon3BoHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MHoxecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBAaMU U MX CBOICTBa. Juarpammel Dilnepa—BeHHa.
[IpuMeHeHnEe TEOpETUKO-MHOKECTBEHHOIO ammnapara Julid ONWCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEeKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE YPABHEHMSL.

11 KJIIACC

Yucsa v BbIYUCICHUSA

Harypanbable u 1mensle uncna. [lpumeHeHuMe NpPU3HAKOB JEIMMOCTH ULEJIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensiiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJII0, aJiropuT™Ma EBKIMaa u1sl pereHus 3a1a4 B UEJIbIX YHCIaxX.

KommekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApudMETHIECKHE ONepalui ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyiia MyaBpa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN s pelieHus (GU3HYECKuX u
F€OMETPUYECKUX 3a/a4.

YpaBHeHHUsS M HEpaBEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YPABHEHUN C IOMOILNBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcCHOBHBIE METO/IbI PEILICHUs TOKA3aTEIbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PELIEHUS CHUCTEM U  COBOKYHNHOCTEH  pallOHaJbHbIX,
UPpaMOHATBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pEAIbHOM JKW3HW, WHTEpHpETalus IOIy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunuu QyHkumii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX yIeOHBIX MPEIMETOB U pealbHOW KU3HH.

Hauvana maTemMaTn4yeckoro aHajaimsa

[TpumeHeHne MPOU3BOIHOMN K HCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh M YKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeMIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AIeMEHTapHBIX
¢byukuuil. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Beryucienue onpeneacéHHoro nHrerpaia
no ¢popmyne Herorona-Jleitbuuna.

[IpumeHeHne wWHTErpana JUisi HAXOXKJAEHUS IUIOLaJed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHIINaTbHBIX YPaBHEHUH.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MAaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJCUCTBOBATH C COIMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEJCHMUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKH U AESATENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKIIOYas  O3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIeHUH, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acTeKTaM Pa3uYHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUUECKUE 3HAHUS B MHTEpPECaX 3J10POBOTO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
NMUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3nYecKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYJly, OCO3HAHUE IIECHHOCTH TPYIO0JI00US, HHTEPEC K Pa3IHYHbIM cdepam
MpOoPECCUOHAIBHON AESTEIIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaThdeckoMy oOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
I100aTbHOTO  XapakTepa  JSKOJIOTMYECKHX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIeil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCJIECTBUM JIJIs1 OKPYXKAIOLEN Cpebl;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAaHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YEJIOBEUECKOU JIEATEIbHOCTH, TANlOB €€ Pa3BUTHU M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYPOU KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIENOBATEIbCKYIO IEATEIbHOCT MHINBAYaIbHO U
B IpyIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIITh M XapaKTEpPU30BATh CYILIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAEICHUS MOHATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIH MNpPHU3HAK KIACCU(PUKAIMH, OCHOBAHHS JUII OOOOIICHHS W
CPaBHEHHUsI, KpUTEPUU ITPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh U MPeoOpa3oBLIBATh CYKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HaAOMIOJEHUSX M  YTBEPXKICHUSX, MpeayaraTb KpPUTEPUU Ul BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aK/II0YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALMI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpPATh CMOCOO pemieHus y4eOHOW 3amaud  (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosnee MOAXOMAIIMH C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBarebcKkue 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIUPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OOBEKTa, SIBJICHUS, IPOILECCA, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATENIbHO (hOPMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI [0 pe3ybTaTaM MPOBEIEHHOTO
HaOJII0IeHUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEeHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U JAJIS
pelleHus 3aauu;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB  PpA3IMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaTh W HWHTEPIPETUPOBATh HHGOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTABIATH e¢ B  pasuuuHbBIX  (opmax,
WITIOCTPUPOBATH IpaUuEcKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHbIE YHMBepcaabHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCHIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IMOACHCHUA 110 XOAY PpPCHIICHHUA 3aJja4id, KOMMCHTUPOBATH HOJIy‘-ICHHbIﬁ
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSMHU JPYrUX YYaCTHHUKOB JMAIOra, OOHApYKHUBATh Pa3IMYMe M CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPUMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO ~BBIOMpATh (opmar BBICTYIUICHHS C y4€TOM 3adad  [pPE3EHTAUUH U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTaBJISITh IUUIaH, QJITOPUTM pEUICHUs 3a/Jaud, BBHIOMPATh CHOCOO pEIICHUs] C Yy4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(hICKCHU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
U MBICTUTENBHBIX TPOIECCOB, WX pe3yJIbTaTOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIpOIlecca U pe3yabTaTa pelIeHrs MaTeMaTHUeCKOH 3a1auu;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH PEHICHUH 3a/ladd, BHOCUTH
KOPPEKTUBBI B JICSITEIILBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIH U YyCIOBHUSIM, OOBICHATH NPUYUHBI
TOCTHIKEHHUS] WM HEAOCTH)KEHUS pPE3yJNbTaTOB JEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeIbHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pelieHny y4eOHBIX 3a/]ay, NPUHUMATh IIellb COBMECTHON JEATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaesisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B T'PYMNMNOBBIX (GopMax paboThl (00CYXJAeHHS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U WHBIE), BBHITIONHSATH CBOIO YacTh PabOTBHl U KOOPAMHHUPOBATH CBOU IEHCTBUS C
JpYrUMH YICHAaMH KOMAaH[bI, OIICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIMMHA MPOAYKT IO
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K koHmy oOyuenus B 10 KjaacceoOydarOIIMICS TMOTYYUT CICAYIONIUE TMPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmsbl yueOHOro Kypca «Anrebpa ¥ Hauana
MaTEMaTUYECKOT0 aHAIIU3a»:

Yucia 1 BbIYUCICHUSA:

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCIIO, OECKOHEYHAsl IepUOIUYECcKast
IpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qucesl, MOAYJb IEHCTBUTEIBHOIO YHCIIA;

HOPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKIIAAHBIX 33aa4 U3 Pa3InYHbIX OTpacieil
3HAHUU U peajbHOU KU3HU;

OPUMEHATh TPUOMKEHHBIC BBIYUCICHUS, MpaBWIA OKPYIJICHHS, MPHUKHUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO ONEpUpPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCH AECUCTBUTEIbHBIX YHCEN JJIS PELIeHMs] MPAKTUYECKUX 3a1ad U
IIPEJICTaBJICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIBbHOM CTETNICHH;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTETIEHb C PallMOHAJILHBIM I10Ka3aTelIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOrapudM dYHcia, JECATUYHbIE M HaTypajbHbIE
J0TapuQMBbl;

CBOOOJHO OMNEpPUPOBATH IMOHATHSAMHU: CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATH NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHus: U HepaBeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHHUS U yPaBHEHUA-CIICICTBUS, PABHOCWIBHBIE HEPABEHCTBA,

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHATIBbHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEpUpPOBAaTh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEMEHHOH, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOZHO OmepUpoBaThb MOHSTHUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAeNnuTeNb MaTpullbl 2 X 2 W ero TreOMeTPUYECKUH CMBICI, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juig BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHEMHBIX YpPaBHEHMH, HWCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOIIbIO MaTpHll H
onpeaenuTeNel, THTEpIPETUPOBATh MTOJIYYE€HHBIN pe3ybTaT;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIs TpeoOpa30oBaHus BBIPaKEHHI;

BBIMOJIHATh ~ MIPE0Opa3oBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palMOHATILHBIM MTOKA3aTeNIEM;

UCIIONIb30BaTh  CBOMCTBAa JorapupmoB Ui  IpeoOpa3oBaHus  JIOTapUPMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO  OMEpPUPOBAaTH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKie ypaBHEHMsI, HAXOJUTh WX PELIECHHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynasl s IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;



CBOOOZHO ONEpPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00XouMbIe (OPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIIUPOBATh pEAIbHBIE CUTyallMM Ha S3bIKE anreOpbl, COCTaBJIATH BBIPAKCHHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
obpaTHble (QYHKIIMH, KOMIO3ULMS (PYHKIUH, rpaduK (GYHKIUU, BBHITOJHATH AJIEMEHTapHbBIC
npeoOpa3zoBanusl rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUI
byHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATH MOHATUSAMU: YETHbIE U HEUYETHBbIC (YHKIHMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMM, MAaKCUMyMbl M MHUHHUMYMbI (YHKIIHH,
HanOoJIbIIIee U HAMMEHBIIIEe 3HAaUeHNEe (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypAIbHBIM U IEJIBIM
nokasarenemM, rpaQuk cTerneHHOW (YHKIMU C HaTypalbHBIM U IENBIM IOKa3aTeneM, rpadux
KOPHSI N-Oi CTENEeHU KaK (PYHKIIMH OOpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTelNeM;

ONEpPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-IMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHNUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OMEpUPOBATh MOHATHSMH: MOKa3aTelbHasi U jorapupmMuyeckas GyHKIUU, HX
CBOIiCTBa U TpaUKH, UCIOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apTryMEHTa;

UCIONB30BaTh rpa@uku (PYHKUMNA A7 UCCIENOBAHUS IMPOLIECCOB U 3aBUCUMOCTEH Mpu
pelIeHnn 3aJa4 U3 APYrux y4eOHBbIX MPEAMETOB U PeajbHOW >KWU3HU, BbIpaxaTh (opMylaMu
3aBHCUMOCTH MEX/y BEJTUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: apupMeTHdecKas U TeoMeTpudecKas Hporpeccus,
0eCcKOHEUHO yObIBarolasi FreOMETpUIECcKasi MPOrpeccHs, TUHEHHBIN U SKCIIOHEHIIMAIbHBIN POCT,
(dopMyIa CI0KHBIX MPOIIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PELICHUS PEATbHBIX 33/1a4 MPUKIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBaTh  MNOHATHSAMM:  TOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUs
[0CJIEeI0BATEIbHOCTENH, MOHOTOHHbIE U OIpaHUYEHHBIE 110CIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HETPEpPBIBHbIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
GyHKLIMHU, aCUMIOTOTHI rpaduka GyHKIMHY;

CBOOOJTHO OMNEpHpPOBaTh MOHATHEM: (YHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIMH sl pelIeHus 3a/1a4;

CBOOOJTHO ONEpPUPOBATh MOHATHSAMHU: TiepBas W BTOpas MPOW3BOAHBIC (DYHKIIHH,
KacaTenbHas K rpaduky QyHKIUY;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YaCTHOIO U KOMIIO3UIMU JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCTIOJTF30BaTh T€OMETPUICCKHIA U PU3UIECKUI CMBICI MPOU3BOIHOM TSI peIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMK HaJl MHOXKECTBAMH;



HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUsS pealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: OIpEIeNIeHHe, Teopema, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, pPABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy o0ydenuss Bll kJacceoOydaroUmIuiics TIOJYYUT CIEAYIOUIME IpPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM padodeil mporpaMmbl y4eOHOro Kypca «Anrebpa u Hadana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUSA:

CBOOOJHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W 1EJ0€ YHCIO, MHOXECTBa
HaTypaJIbHbIX M LEJbIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yrcen, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh alnroput™M EBkinnna;

cBOOOJIHO OIEpUPOBATh MOHATHEM OCTaTKa 10 MOIYJIIO0, 3allUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPEJICTaBIATh KOMIIJICKCHBIE YHCIa B alreOpandeckoil U TpUrOHOMETpUYecKoil dopme,
BBINOJIHATH apU(PMETHUECKHUE ONIEPALUU C HUMH U N300paXkaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh X PELICHUS C TOMOIIBIO PABHOCHIIBHBIX I1€PEX0IOB;

OCYILECTBIIATh OTOOP KOPHEH MpH pelIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOZHO OINEPUPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSThH
HE00X0auMBbIe (POPMYITBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUIl U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHANBHBIX, HMPPANUOHAIBHBIX, IIOKA3aTENbHBIX W JIOrapU(PMHUYECKUX YpaBHEHHHA H
HEPaBEHCTB;

pewmiatb palMoHalbHbIe, HPPALMOHAIbHbIE, I[OKa3aTelabHblE, JorapuMUUEecCKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEp KAILNE MOLYJIN U ITapaMeTpBbI;

IPUMEHSTH TpadUuecKre METObI ISl PELIEHUs] YpaBHEHUI U HEPABEHCTB, a TAaKXKe 3a/1a4y
C IapaMeTpaMy;

MOJICIUPOBaTh pEeAIbHbIE CUTYyallud Ha s3bIKe aiaredpbl, COCTaBIATh BBIPAXKEHU,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIENOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM armapaTa anreOpbl, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3ynbTaT.

DOyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (PYHKIHUI C MOMOULIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTPOUTh TIeOMETpHUYecKHe oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIMHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMU 11 MOJICTUPOBAHMSI U MCCIIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Hayana maTemMaTH4yecKkoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO Ul HCClIeAoBaHHUS (QYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJbllIee U HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHM HENPEepbIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO Il HAXOXICHUS HAMIIYUIIETO PEIICHUS B TPUKIAIHBIX, B
TOM YHCJIE€ COIUAIbHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: IEPBOOOPA3HAsI, ONPECIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
Jleitbuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TOMOIIBIO UHTETPANIA;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHMHM Ha TpPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33[a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CPeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosnunuecrBouacos JIEeKTPOHHBIE BocnurarejibHBI
Ne HaumenoBanuepasae/ioB u (uu¢posbie) i KOMIIOHEHT
n/m  TeMIPOrpamMMbl Bcero Koutpoabupie  Ipaxruueckue o0pa3oBaTeIbHbI  COAEPKAHUSA
padoreI padoreI e pecypcbl padoueit
NpPOrpaMMbl
MHuoskecTBO IeHCTBUTEILHEBIX 1,2,3,4,6, 8
yucen. MHOroO4JeHsl.
PauunonanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CUCTEMBI
JIMHENUHBIX YpaBHEHUN
®yukuun u rpapuku. CreneHnas 1 1 1,3,4,6,38
(GYHKIMS C LeIbIM ITOKa3aTeneM
Apudmerrnyeckuit KOpeHb N-0ii 1,2,3,4,6, 8
crenenu. MppauvoHanbHbIe 15 1
ypaBHEHUS
[TokazarenbHast PyHKIIHSL. 10 1 1,2,3,4,6, 8
[Toka3zarenbHblE ypaBHEHUS
Jlorapudmuueckas GyHKUUS. 18 1 1,3,4,6, 8
Jlorapudmuueckue ypaBHEHUS
TpUroHOMETpUYECKHE 9 1 1,2,4,6, 8
BBIPQKEHUS M YPAaBHEHHS
IlocenoBaTeIbHOCTH U 10 | 1,3,4,6
IIPOrpeccCUuu
HenpepriBHble QyHKITNH. 20 1 1,3,4,6
[IpousBoaHas
[ToBTOpenue, 06001ICHNE, 5 2 1,2,3,4.6,8
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11 KJIACC

KoauvecrBouacoB DJIeKTPOHHbIE BocnurareabHblii
Ne HanmenoBanmue pa3jiesioB u (un¢posBbie) KOMIIOHEHT
n/n TeM NPOrpaMMbl Bcero Konrpoaeurie  IHpakruieckue o0pa3oBaTte/ibHbIE coJepKaHusA
padoThI padoThI pecypesI paGoueii
NMporpamMmblI

UccnenoBanue GyHKIHIA ¢ 2 | 1,2,3,4,6, 8
MTOMOIIIBbIO TTPOU3BOIHOM
ITepBooOpasHast 1 HHTETpa 12 1 1,3,4,6, 8
I'paduku 1,2,3,4,6, 8
TPUTOHOMETPUUECKUX
GyHKINH. 14 1
Tpuronomerpudeckue
HEpaBEHCTBA
Uppanmonanbusie, 1,2,3,4,6, 8
MoKa3aTelbHbIC U 24 |
norapuMuIecKue
HEpaBEHCTBA
KommnexkcHbie uncia 10 1 1,3,4.6,8
HatypanbHble u 1ien1ble yucia 10 1 1.2,4.6,8
Cucrembl palluOHAJIbHBIX, 1,3,4,6
UPpaAIMOHATIBHBIX 2 1
MOKa3aTeIbHBIX U
norapu(pMHUECKUX ypaBHEHHHA
3amauun ¢ mapameTpaMu 16 1 1.3.4.6
[ToBTOpeHme, 0600MIIEHNE, 16 2 1,2,3,4.6,8
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoanuectBouacon DJIeKTPOHHbIE
) Hara uugposbie
n/  Temaypoka KonTpoabHbIe IpakTnueckue
Bcero H3yUYeHUs o0pa3oBaTe/ibHbI
11 padoThI padoThI
e pecypchl
| [[MHOX€eCTBO, Onepaiii Ha/i MHOXECTBAMHU |
1 UX CBOMCTBA
2 HuarpammbiDitniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO |
anmapara JIJisl pelieHus 3a1a4
Pammonansapie unciaa. OOBIKHOBEHHBIC U
4 JECSITUYHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIECHTOB IS |
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOeit U IPOIEHTOB TSt 1
pEIICHUS TPUKIATHBIX 337249
3 JleicTBuTENbHBIE YKcIa. PainonanbHbie U |
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C |
JIEUCTBUTEIbHBIMU YU CIIAMHU
10 Monyib 1eMCTBUTEIBHOTO YKCa U €ro |

CBOMCTBA




11

12

13

[TpuOmkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHoOrouseHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
ocratkoM. Teopemabesy

MHorousieHsl ¢ HeIbIMU KO3 PUITMEHTaMH.
Teopema Buera

PemennecncreMIIMHEMHBIX ypaBHEHU I

18

19

20

PemenunecucreMiamHeHbIXypaBHEHUM

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpUILbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMmeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHBIX YPaBHEHUN




22

23

Pemenne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUU

24

KonTtponbHas padora: "Pannonanbuble
YpaBHEHHUS U HEPABEHCTBA.
CucreMblUIMHENHBIXypaBHEHUHN"

25

26

27

OyHKIHS, CIIOCOObI 3a1aHus (PYHKITHH.
B3anmuo obpatHble QyHKINH.
Komnosunuspynkunii

I'paduk Qynkuuu. InemMeHTapHbIe
npeobpazoBanus rpadukoB QyHKIUH
OO6nacth ornpeaesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu ¢pynkuuu.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UeETtHbie 1 HEUETHBIE PYHKITUH.
[lepuoanueckue GyHKIUN.
[IpoMexyTKUMOHOTOHHOCTU(PYHKIIUU

29

30

31

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HaunOospiee 1 HanMeHbIlIee 3HAUCHNE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneitHas, KBaJpaTHUHas U IPOOHO-
nuHeHas GyHKIuN

SHGMGHTapHOe HUCCIEA0BAHUEC U ITOCTPOCHUEC

rpaduKoB 3TUX QYHKIUN

32

SHGMGHTapHOe HUCCIEA0OBAHUEC U ITOCTPOCHUEC

rpaduKoB 3TUX QYHKIIUNA

33

Crerens ¢ OCJIBIM ITIOKAa3aTCIICM. bunowm




Hrrotona

Crerens ¢ LICIBIM TOKa3aTelneM. buaom

34 HeroTona

35 CrenenHast QyHKIUS C HATYpaTbHBIM U
1enbIM nokaszareneM. E€cBoiicTBa u rpadux

36 KontposbHas pabora: "CreneHHas
¢bynkmus. E€ croiicta u rpaduk"

37 Apudmerndecknii KOpeHb HaTypaTbHON
CTEIEHU U €r0 CBOMCTBA

33 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalIUX CTENICHU U KOPHU

40 [Ipeo6pa3oBaHMsl YUCIOBBIX BbIPAXKEHUH,
COZIEpKAIIUX CTEIIEHU U KOPHU

41 [Ipeo6pa3oBaHMsI YUCIOBBIX BbIpAXKEHU,
COJIepKAIIMX CTEIIEHU U KOPHU
HppanumonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
YpaBHEHUN
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE

44 METO/IbI PELICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH

UppaALMOHATILHBIX YPaBHEHHM




PaBHOCHIEHEIC NNEPEXO0abl B pCICHUHA

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UPpALMOHATILHBIX YPABHEHHM

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHS N-Oi CTEIEHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHS N-Oi CTEIeHH

50 KaK (yHKIIMH OOpaTHOU CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponsnast padora: "CBolicTBa 1 rpadux

51 KOPHSI N-OM CTENEHHU.
HppanmoHansHeleypaBHEHHS "

50 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLINS, €€ CBONWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN AJs
pelIeHusl ypaBHEHUN

57 Hcnonws3oBanue rpadpuka QyHKIUN A5
peLIcCHUs ypaBHEHU I

58 ITokazarenbHble ypaBHEeHUsI. OCHOBHbBIE




METO/Ibl PELICHUS] IOKA3aTEIbHbIX
ypaBHEHUU

IToxazaTenpHBIE YpaBHCHHA. OCHOBHBIE

59 METO/bI PEIIECHUS TTOKA3aTEIbHBIX 1
YpaBHEHUN
[loka3arenbHble ypaBHeHUs. OCHOBHbIE

60 METO/Ibl PEILIEHUS TOKa3aTEIbHbBIX 1
YpaBHEHUU

61 KonTponpHas padora: "[lokazarenpHas

kius. [lokazarenbHbie ypaBHEHHS" !
YH yp

62 Jlorapudmuucna. CpoiictBanorapupma 1

63 Jlorapugmuucna. CoiicTBanorapudma 1

64 Jlorapudmuucna. CpoiictBanorapupma 1

65 eCATUYHBIC M HATypaJIbHBICIIOTapU (MBI 1

y

66 JlecaTuuHble U HaTypaJlbHbIETOrapu(pMbl 1

67 [IpeobpazoBaHrEBBIPAKEHUN, |
COJIepIKAITXIIOTapUPMBI

68 [IpeobpazoBaHnEBBIPAKEHUN, |
coJIepKaIIXJIoTapudmbl

69 [IpeoOpazoBaHUEeBBIPAKEHU, ]
COJIepIKaIIUXIIOTapHPMBI

70 Jlorapudmudeckas hpyHKIMS, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpaduk
Hcnonb3oBanue rpaduka KIAH JTST

72 - 1

peuieHus ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIUN A5

73 peLICHUs ypaBHEHU I
Jlorapugmuueckue ypaBHeHus.. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METOBI peIIeHUs JIoTapu(HPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX yPaBHEHUIN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC
YHCIOBOTO apryMeHTa

31 CuHyC, KOCUHYC, TAHT€HC U KOTaHI€HC
YKCIIOBOTO apryMeHTa

20 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpEeECNIEHNE TPUTOHOMETPUUECKHUX

(GyHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OnpeieNICHUE TPUTOHOMETPUUECKUX 1
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIETPUTOHOMETPHUUECKUEPOPMYITBI 1

87 OCHOBHBIETPUTOHOMETPUYECKHE(POPMYITBI 1

88 OCHOBHBIETPUTOHOMETPHUUECKUEPOPMYITBI 1

89 OCHOBHBIETPUTOHOMETPUUYECKHUEDHOPMYIIbI 1

90 [TpeoOpa3oBaHUETPUTOHOMETPHUUECKUXBBIPA |
JKEHUU

91 [Ipeobpa3oBaHNETPUTOHOMETPUUECKUXBbIPA |
YKEHUU

9 [Ipeobpa3oBaHUETPUTOHOMETPUUECKUXBbIPA |
KEHUN

93 [TpeoOpa3oBaHUETPUTOHOMETPHUUECKUXBBIPA |
KEHUH

94 PemieHneTpuroHOMeTpUYECKNX ypaBHEHU I 1

95 PemennerpuronomMeTpuyeCcKMXypaBHEHUN 1

96 PemenneTpuronomMeTpu4eCKMXypaBHEHUN 1

97 PemieHneTpuroHOMeTpUYECKNX ypaBHEHU I 1

98 PemenneTpuronomMeTpu4eCKMXypaBHEHU N 1

99 PemienneTpuroHoOMeTpUYECKUX ypaBHEHU I 1

100 PemenneTpuronomMeTpu4eCKMXypaBHEHU N 1
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS |

ocyienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUA

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. VicTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckasmnporpeccus

105 ['eomeTpuyeckasmporpeccus

106 beckoHeyHOyOBIBatOIIAsTEOMETPHYECKASITIP
orpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOMN MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U YKCIIOHEHIMAIbHBIA POCT
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Hcnonp30BaHnEe IPOrPECCUM [l PELLICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnsHas padora:
"ITocenoBaTenbHOCTH U MpOrpeccun”

112 HenpepbiBHble QyHKIIMU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMI

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 Meton UHTEpBATIOB AJI pELICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 1S pereHust 3a1a4

120 [IpuMeHeHre CBOMCTB HENIPEPBIBHBIX
GYHKIUH U1 perieHus 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINU

122 Ornpenenenue,
r€OMETPUYECKUICMBICIITPOU3BOIHON

123 Onpenenenue,
(U3UYECKUHCMBICITIIPOU3BOTHON

124 VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIIIN

125 VYpaBHeHHEe KacaTeabHOU K rpadpuky
byHKIUN

126 [Tpon3BoiHBIEIIEMEHTAPHBIX (PYHKIIHIA

127 [IpousBoiHBIEIEMEHTAPHBIX ) YHKIIUI

HpOI/ISBO,Z[HaSI CYMMBI, ITPOU3BCACHUS,

128 YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIUH

130 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,

YaCTHOT'O ¥ KOMIO3ULIUU (YHKIUI

131 KonTtponsHnaspabota: "I[IpousBognas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS

133 3HaHui: "OyHKIMN" !
134 HroroBaskoHTpobHasIpaboTa 1 1
135 HroroBaskoHTpoIpHasIpaboTa 1 1
136 [ToBTOpeHwMe, 0606mer1e, |
cUcTeMaTu3alusI3HaHU I
OBIIEE KOJIMYECTBO YACOB I10 136 10

[MTPOI'PAMME




11 KJIACC

N Kouun4yecrBoyacoB DJIeKTPOHHbIE
n/ Temaypoka Kontpoabubie IIpakTnueckue Aara unppossie
Bcero u3ydeHusi = 0oOpa3oBaTeJbHbI
1 padoThI padoThI
e pecypchl
| [IpumeneHne nporu3BOJHON K UCCIIEI0BAHUIO |
(GyHKIIMH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
) [IpuMeHeHne npon3BOIHOMN K UCCIEI0BAHUIO 1
(GbyHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
3 [IpumeneHnne nporu3BOJHOM K UCCIIEI0BAHUIO |
(GyHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpumeneHne nporu3BOJHOM K UCCIIEI0BAHUIO |
(yHKIIMI HA MOHOTOHHOCTb U OKCTPEMYMBI
5 [IpumeneHne nporu3BOJHOM K UCCIEI0BAHUIO 1
(GbyHKIII HAa MOHOTOHHOCTB M 9KCTPEMYMBI
6 [IpumeneHne nporu3BOTHOM K HUCCIIEI0BAHUIO |
(yHKIMI HA MOHOTOHHOCTb U DKCTPEMYMBI
7 Haxoxaenne HaubombIIero 1 HAMMEHbBIIIETO |
3HAYCHHS HEMPEPHIBHON (PYHKITUN HA OTPE3KE
g Haxoxaenne HanuOombIIero 1 HANMEHbBIIIETO |
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTpE3Ke
9 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (PYHKITUN HA OTPE3KE
10 Haxoxaenne HanuOobIIero 1 HANMEHbBIIIETO 1
3HAYCHHS HEMPEPHIBHON (PYHKITUU HA OTPE3KE
1 Haxoxaenne HanOoIbIIero 1 HAMMEHBIIIETO |

3HA4YEHHUs HETPEPHIBHOHN (PYHKIIMH HA OTPE3Ke




Haxoxxaenue HanOoJIbIIero 1 HAMMEHbIIETO
3HA4YEHUs HETPEPHIBHON (PYHKIIMH HA OTPE3KE

[IpuMeHeHne MPON3BOTHOM JIJIs1 HAXOXKICHUS

13 HAWIYYIIEro PEIICHUs B TPUKIAIHBIX
3aj1ayax
[IpumeneHnne npou3BOIHOM ISl HAXO0XKIACHUS

14 HaWJTy4IIero PEIICHHs B IPUKIIAHBIX
3a/1ayax
[IpumeneHnne npou3BOIHOM ISl OIIPEACIICHUS

15 CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOIO
dbopmyItoit wiu rpadpuKkoM
[IpumeneHne mpoOU3BOTHON I OMPEeIICHUs

16 CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOIO
dbopmymoit uiu rpagukom

17 Kommnozunuspyakimit

18 Komnozunuspyaxnuit

19 Komnozunuspynkuuit

20 I'eomeTpuueckue o6pa3sl ypaBHEHU Ha
KOOPJAMHATHOM TNIOCKOCTH

21 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH

” KonrponsHas padora: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [TepBooOpaznas,
OCHOBHOECBONCTBONEPBOOOPA3HBIX

24 IlepBooOpasHbIe AIeMEHTAPHBIX (DYHKITHHA.
[IpaBuiia HaxOXk/I€HUS IEPBOOOPA3HBIX

25 IlepBooOpazHbIe HIeMEHTAPHBIX ()YHKITHHA.




[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

26 Nurerpai. I'eoMeTpuyecKUiCMBICIUHTErpaAsIa

7 Beruuciienue onpenenéHHOro HHTErpaa 1o
¢dopmyne Herorona-Jleitbnuna

)3 Beruuciienue onpenenéHHOro HHTErpaja 1o
¢dbopmyne Hetotona-Jleitbuuia

79 [IpumeHeHne nHTerpaia i HaXoXACHUS
TIoMIaIeH TUTOCKHUX (PUTYP

30 [IpumMeHeHMe UHTErpana A HAXOXKACHUS
00BEMOB reOMETPUIECKHUX TET

31 [TpumepsipermenuiinuddepeHnanbHbIXypaB
HEHUU

0 [IpumepsipermenniinuddepeHanbHbIXypaB
HEHUI
MaremaTnueckoe MOJEINPOBAHUE PEAJIBHBIX

33 IIPOLIECCOB € MOMOUIBIO AU(HepeHIINATBHBIX
YpaBHEHUU

34 KontponsHas pabdora: "[leppooOpazHas u
uHTerpan”

35 Tpuronomerpruyeckue GyHKINH, UX CBONCTBA
u rpaduKu

36 Tpuronomerpruyeckue GyHKINU, UX CBONCTBA
u rpaduKu

37 Tpuronomerpuueckne GyHKIUHU, UX CBOICTBA
U TpaduKu
TpuronoMerprueckue KIINH, UX CBOHCTBA

38 ’
U rpaduku

39 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA




U rpaduku

OT60p KOpHEH TPUTOHOMETPHUECKHUX

40 YpaBHEHUH € TOMOUIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKHUX

41 YPAaBHEHUH € IIOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

42 YPAaBHEHUH C IOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

43 YpaBHEHUH C IOMOLIBIO 1
TPUTOHOMETPUUECKON OKPY’KHOCTH

44 PemreHneTpUroHOMETPUYECKUXHEPABEHCTB 1

45 PemreHneTpuroHOMeTpUYECKNXHEPABEHCTB 1

46 PemreHneTpUroHOMETPUYECKUXHEPABEHCTB 1

47 PemeHneTpuroHOMeTpUYECKNXHEPABEHCTB 1
KontponsHas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (YHKLIUH. 1
TpuronomerpuyeckueHepaBeHcTaa"

49 OCHOBHBIE METO/BI PELICHUS TTOKa3aTeNbHbIX 1
HEPABEHCTB

50 OCHOBHBIE METO/BI PELICHUS TTOKa3aTeNbHbIX 1
HEPaBEHCTB

51 OCHOBHBIE METOBI PELIEHUS TTOKA3aTEIbHBIX 1
HEPABEHCTB

57 OCHOBHBIE METO/Ibl PELLICHHS T0Ka3aTEeIbHBIX 1

HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

>3 norapu)MIUIECKUX HEPABEHCTB
54 OCHOBHBIC METOJIbI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB
56 OcHOBHBIE METOBI PELICHUS
norapuMUIECKUX HEPABEHCTB
57 OcHOBHBIE METOBI PELICHUS
UppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PELICHUS
HPPaIMOHATILHBIX HEPABEHCTB
59 OcHOBHBIE METOBI PELICHUS
UppaIllMOHATIFHBIX HEPABEHCTB
60 OcHOBHBIE METOBI PELICHUS
UppaIllMOHATFHBIX HEPABEHCTB
61 I'padmyueckue MeTOABI pemIcHUS
UPPAIMOHATILHBIX YPaBHESHUI
& I'padmueckue MeToAbI perieHus
WppaIlMOHATEHBIX YPaBHEHUI
63 I'padmyeckue MeTOBI pelIeHUS
MOKa3aTeIbHBIX YPABHEHUI
64 I'padmyueckue MeTOABI pelIeHUS
MMOKa3aTeIbHBIX HEPAaBEHCTB
65 I'padmyeckue MeToAbI perieHUs
norapu)MUYECKUX ypaBHEHUI
66 I'paduueckue METOIBI pelICHUS

norapuMUYECKUX HEPABEHCTB




67

68

I'paduueckue MeTOIbI pelICHUS
norapu)MIUIECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus

MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHUI

69

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH

70

71

72

73

I'paduueckue METOIbI peLICHNUS
[IOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MIOKa3aTeIbHbIX U JOrapu(pMUUECKUX
HEPaBEHCTB

KonTtponbHas pabdora: "UpparroHanbHele,
noka3aTesbHbIe U Jorapudmudeckue
HepaBeHCTBa"

KommiekcHele uncna. AnreOpandeckas u

TPUTrOHOMETpHUECKasi pOPMBI 3aHUCH
KOMIIJIEKCHOTO YHMCIIa

74

KommnekcHele yncna. AnreOpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

75

76

Apudmerrueckue orneparuu ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmernueckre onepaum ¢
KOMIIJICKCHBIMH YK CJIaMH

77

N300paxeHne KOMITJIEKCHBIX YHCE Ha




78

KOOp,I[HH&THOﬁ IIIIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPIUHATHOH IIIOCKOCTH

79

80

81

®opmyna Myaspa. KopHu n-oi1 cTeneHu u3
KOMILUIEKCHOTO YHCIIA

®opmyna Myaspa. Kopuu n-oii crenenu u3
KOMIUIEKCHOTO YHClia
[IpuMeHeHne KOMIUIEKCHBIX YUCEIT JTst

penieHust GU3NIECKUX M TE€OMETPHUCCKUX
3a1a4

82
83

KonrponsHaspabora: "Komruiekcubieuncina"

HaTyp AJIbHBIC MU LICJIBICYHMCIIa

84

85

86

HarypanbHsle u nensleuuncna

HpI/IMeHeHI/IC MMPU3HAKOB JCJIMMOCTHU LEJIbIX
YUCCII

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTHU LECIIBIX
YUCCJI

87

88

89

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LECIIBIX
gucen: HOJl m HOK

[IpuMeHeHne npuU3HAKOB ASIUMOCTH LETbIX
yucen: HOJl u HOK

HpI/IMeHeHI/Ie IMPU3HAKOB JACIMMOCTHU LEIJIBIX
YUCCII: OCTATKH 110 MOIAYJIIO

90

91

HpI/IMeHeHI/Ie IMMPU3HAKOB ACIMMOCTHU LEIIBIX
YHUCCII: OCTAaTKH 110 MOIAYJIIO

IIpuMeHeHne IPU3HAKOB ACIIUMOCTHU LEIBIX
yycen: aroput™ EBknnaa Ui pereHus
3a/1a4 B LEJIBIX YUCIIAX




92

93

Kontponbnas padota: "Teopus nenbix uncen"
Cucrema 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

Cucrema ¥ COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

95

96

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
COBOKYIHOCTEW UppalMOHAIbHBIX YPABHEHUM

97

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHECHUN

98

99

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW IMOKA3aTEIbHBIX YPABHEHUI

OcHoBHbBIC METObI pCHICHUSA CUCTEM U

COBOKYIIHOCTEH JIorapu(hMU4YeCKUX
ypaBHEHUH

100

OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKUX
ypaBHEHUN

101

[IpuMeHeHne CHCTEM K pELIEHUTO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3aMyYHbIX 00JacTel HayKH U peaibHOM
JKU3HU, UHTEPIIPETALUS II0JTY4CHHBIX
pe3yabTaToB

102

[IpumeneHne cucTeM K pelIeHuIo
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13




pa3nuYHbIX 00JacTei HayKH U peallbHOMN
YKU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pe3yJIbTaTOB

[IpumeHeHne HEPaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3

103 pa3IUYHBIX 00JIacTel HAYKH U pPeaIbHOM
KHU3HU, UHTEPIPETALUS OTYyYEHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl

104 palrOHANBHBIX, UPPALUOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(PMUIecKux
ypaBHEHHH"

105 PaunonansHbIeypaBHEHUS € TapaMeTpaMu

106 PanvoHaneHBIEHEpaBEHCTBA ¢ TapaMeTPAMK

107 PanmonaneHbpleCHCTEMBI ¢ TApaMETPAMHU

108 WppanmonanbHble ypaBHEHUs, HEPABEHCTBA C
napameTpamu

109 HppannoHaIbHBIECUCTEMBI C IapaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTtenbHBIECUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUs, HEPABEHCTBA
C mapameTpaMu

113 JlorapudmuueckuecucTeMsl ¢ mapameTpaMu

114 TpuronomerprudyeckueypaBHEHUS C
napameTpamu

115 TpUroHoMeTpUYECKNEHEPABEHCTBA C

napameTpamu




116

117

118

TpuronomerpudeckuecucTeMsl ¢
napameTpamu

[Toctpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIENIel peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C
rnapameTpamu

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENEeH peabHbIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI C
napameTpamu

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKUX MOI[GJIGﬁ PCAIbHBIX
CUTYaIU# C IOMOIIBIO CUCTEM YPaBHEHHI C
rnapameTpamu

120

121

122

Kontponbnas padota: "3amgauu ¢
napamerpamu”

[ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allus
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui: "YpaBHeHus"

123

124

125

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT

3HaHui: "YpaBHeHus. CucreMblypaBHEHUN"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBencrsa"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrna"

126

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL
3HaHuii: "HepaBencrna"




[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

127 3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"
128 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
129 [ToBTOpenue, 06001IEHNE, CUCTEMATH3AIHS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"
130 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus
3HaHui: "VIHTErpan u ero npumeHenue"
131 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus
3HaHui: "Oynkun"
132 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS
3HaHui: "Oyakun"
133 [ToBTOpeHnue, 060061IeHNe, cUCTeMaTH3alus
3HaHui: "OyHkun"
134 HTorosasikoHTpobHasspaboTa 1
135 HroroBasikonTpoapHaspadboTa 1
136 [ToBTOpenue, 06001IeHNE,
CUCTeMaTH3alHsI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 10

[NPOTPAMME




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

AnreOpa u Hadana MareMaTudeckoro ananmsa. 11 kmacc : yue0. s oGmieoopas3oBar.
yupexaenuit : 6a3oBbiii u npodwi. yposuu / [FO. M. Konsarun, M. B. Tkauesa, H. E.
®enoposa, M. U. [labynun]|; nox pexa. A. b. Xwkuenko.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Poccuiickast anexTpoHHas mikoia https://resh.edu.ru/

2. MaremaTHuecKre OJTMMITHA bl M OJMMITHATHBIC 331a4H, — [3JCKTPOHHBIH pecypc], — peKUM
nocryma: http://www.zaba.ru.

3. Meroauka npenogaBaHus MaTEMAaTUKU — [JIEKTPOHHBINA Pecypc], — peXKHUM J0CTyIa:
http://methmath.chat.ru.

4. Peectp npuMepHBIX 00111€00pa30BaTENbHBIX IPOTPAMM [IEKTPOHHBIN pecypc], — pexxUM
nocryma: http://www.fgosreestr.ru.

5. IlyreBomurens «B Mupe Hayku» JUIsl IIKOJIBHUKOB [JIEKTPOHHBIN pecypc], — pexxum
nocryna: http://www.uic.ssu.samara.ru

6. DIEeKTpOHHAS XPECTOMATHUS TI0 METOAMKE MPETOIaBaHHsI MATEMAaTHKH [JIEKTPOHHBIN
pecypc], — pexxum nocryna: http://fmi.asf.ru.

7. OOpazoBaTenbHbIH MOpTaN A MOATOTOBKHU K k3ameHam CIIAM I'HMA.
https://oge.sdamgia.ru/
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